
•• r • 

c ~ 
A F E _..-::: 

( J 
I 

ore Powe 



• 

When You Can't Get a Doctor Quickly,. 
These Books May Save a Ufe! 

·The 
I '4 

111 

Because o£ the continued shortage o£ doctors, nurses 
and hospital accommodations, authorities urge all of 
us to acquire the KNOW-HOW of preventln& illness, 
meeting first-aid emergencies, etc. 
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1 '1 hones.tly feel that my little 
girl "'lght not be alive today 
If I had not had these books 
• • • Describes symptoms so 
thoroughly and In such a man
ner that anyone can under
stand them."-Mrs. G. H. 
"My sister's boy's life was 
saved by the Information she 
received from her books. He 

had a hemorrhage In the 
throat after a tonsil operation 
• • • These books to her are 
worth their weight In gold." 

-Mr. M. C. N. 
These are two of many un• 
solicited letters received from 
enthusiastic owners of "The 
New People's Physician," 

You get explicit, ILLUSTRATED directions for 
dling sudden emergencies. When a bone is 
someone is badly burned-when a fainting spell 
when someone has been poisoned-when one of a thou 
sand and one unforeseen accidents occurs in or around t-h<~ 
home, these books will prove worth their weight in go 
They will tell you instantly how to dress wounds, the tr;· ... r~ 

of bandages and compresses to apply, the first-aid 
ment to administer. 

Written by widely experienced general practitioners and 
cialists, this authoritative health encyclopedia for the home 
unsurpassed for its scope, comprehensiveness, and up-to-date sc1.en1 
tific knowledge and practice. The eight volumes are packed wi 
2,100 clear and explicit pictures, many in full color, that sho 
you just•what to do and how to do it. 



~ HAT to do in an em ergency- when your overburdened doctor can't 
reach you? When accident or illness strikes suddenly? When the 

v ery life of a loved one may depend upon immediate action? In such 
crises, THE NEW PEOPLE'S PHYSICIAN is precious help to have 
at your side. This famous m edica l encyclopedia for the h ome p laces 
at your instant command the priceless knowledge of fo remost special
ists, gives you clear and explicit answers to your questions. These 
books are not intended to take the place of professional advice, but 
~~ll help you decide when you n eed a doctor and when you don't; 

Yours for a Week·s 
FREE-TRIAL 

t 

vhen to summon a doctor immediately and when to use simple household reme
dies you have on hand. Written in ' 'layman's" language, profusely illustrated 
with "how-to-do-it" pictures, easy to consult and understand1 these eight vol

mes give you vital facts about the causes, symptoms, prevention and correction 
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f over 1,000 ailments, diseases, and injuries. 
Now we offer them at an amazing friendship
building bargain, if y ou act quickly I 

Ready Information on Causes, Symptoms, 
Pr evention and Correction of over l 000 

Ailments a nd Injuries! Many Hom e Remedies 
Acidity Children 's Diseases Heart Disease Prostate Cland 
Adenoids Constipation Hemorrhage Rheumatism 
Alcoholism convulsions HemC?rrnolds Sinus Diseases 
Appendicitis Diabetes Herma Spinal Curvature 
Arter iosclerosis Diarrhea Impotence Skin Diseases 
Arthritis Diphtheria ~';.~~'t"~~s:;;;~ysls ~;~r;;r,~~ Diseases 
Asthma Dislocations Influenza Throat Diseases 
Backache Dysentery Kidney. Liver Thyroid Cland 
Baldness Eye Diseases Lung Diseases Typhoid Fever 
Bladder Diseases Fainting, Firs t Aid Mastoid Disease Tuberculosis 
Breas1 Diseases Fever. Fits Measles Tumor 
B . h Fractures Meningit is U leers 

rog t•s Disease Cangrene Obesity Varicose Veins 
Bronchitis Generative Organs ovary Diseases Wax In Ear 
-Burns Colter Pneumonia Whooping Cough 
Cancer Headache Pregnancy etc .. etc. 
Thi• i• Ontv a Partial Ust of SubjectJr. Nothing of Interest or Valu~ HaJI Been Omitted. 

·You Receive Guidance of Por~11108t Spednlist8 on Hundred• of Other flealth Problems. 

hole FREE! 
THE NEW PEOPLE'S PHYSICIAN is a vi rtual necessi ty to the 
mother safeguardi ng the health and happiness of the children; 
to the breadwinner whose f itness is a matter of vital importance; 
to the young man and woman p lann ing marriage; to th e husband 
and wife faced with p roblems affecting their married happiness. 
Examine the set for a week free-at our risk and exp e nse. You 
may return the books or pay for one volume each month at the 
amazingly low p rice of only $2.98 per volume, plus a few cents 
postage. And the 2 Manikins a re yours FREE in any case. Mail 
the FREE-TRIAL coupon today. 

Wm. H. W ise & Co., Inc., 50 West 47 St., New York 19, N.Y. 

FREE TRIAL OF SET 
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~------------~---
1 · I , F • I L COUPON 
1 WM. H. WISE & Co., Inc., Publishers, 

5 0 West 47th Street, New Yo rk 19, N. Y. 
I I wish to examine the 8 volumes of THE NEW PEOPLE'S PRY-

I SICIAN plus the FREE 2 SETS OF FOLDlNG MANIKINS, MALE 
and FEMALE. printed in natural colors. Notify me when books are 

I ready tor shipment and I will send you $1 deposit. On receipt of 
deposit , ship Books and Manikins prepaid for a week's FREE EX-

I AMINATION. At the end or that time. I will either return the books 
and you will immediately refund my deposit. or I will send $1.98 

I plus a few cents postage to complete payment on the first volume. 
Thereafter I will pay for one volume each month ( $2.98 plus 
postage) until payment is completed for the eight volumes of the 
set. I The Maniki ns will b e m ine t o ~--------- - , 
k eep in either ca se. I I 
SAVE SHIPPING CHARGES. Send L DO NOT WRITE IN BOXES I 

I $1 deposit with this coupon and ------- ---
we will pay carrier charges on this 14 lb. set. Same I 1 
return privilege. 1 73 
Mr. ) 1 I I Mrs. ---1 

1 M iss j l 810 I 
I Address 1-__ I 

I 
I I 

City & Zone No. State I I 
I ( Age. if under 21 .............. ) ,_ __ I ~ 

SAVE MORE. Enclose only $21.00-cash price in full. You D save Cash Discount and carriage charges too. Same return 1 
I 

privilege. 

Check here if you prefer to Examine FREE the De Luxe EdiD tlon set. in Morocco-Grained Artcraft. at only 75c more per 
volume. Same payment plan and return privilege. 
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E nJOY your projector more with the greatest collection of "fatrytale" cartoon 
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the youngsters will chensh . . . and delightful fun for adults! Wide selection 

. . . professronally produced for all types of 8mm and 16mm projectors. 
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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 H 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 formal 
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 specidlly prepared booklet containing detailed infor
mation with respect to patent protection and procedure 
will be forwarded to you without obligation upon request. 

• 

. 
• 

' . . 
·, .. 
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• 

. 
• 
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• 

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

Patents 

Trademarks 

Copyrights 

Registered Patent Attorneys [_ ___ _ 

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

62-K Adams Building, Washington 4, D. C. 
Please 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 8. JACOBSON 

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

OCT. 5 
1946 
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you're t hat m an, here's something that will 
mterest you. 

Not a magic formula-not a get-rich-quick 
scheme but something more substantial, more practical. 

Of course, you need something more t han just t he 
desire to be an accountant. You've got to pay the price 
- be willing to study earnestly, thoroughly. 

Still, wouldn't it be worth your while to sacrifice some 
of your leisure in favor of interesting home study--over 
a comparatively brief period in your life? Always prO
vided that the rewards were good~a salary of $3,000 
to $10,000? 

An accountant's d uties are interesting, varied and of 
real worth to his employers. H e has standing! 

Do you feel that such things aren't for you ? Well, 
don't be too sure. Very possibly they can be! 

Why not , like so many before you, investigate 
L aSalle's modern Problem Method of training for an 
accountancy position? 

Just suppose you were permitted to work in a large 
accounting house under the personal supervision of an 
expert accountant. Suppose, with his aid, you studied 
accounting principles and solved problems day by day 
--eeasy ones at first- then the more difficult ones. If you 
could' do this- and if you could turn to h im for advice 
as t he problems became complex-soon you'd master 
them all. 

T hat's t he training you follow in principle under the 
L aSalle Problem Method. 

You cover accountancy from the basic Principles 
right up through Accountancy Systems and Income Tax 
Procedure. T hen you add C . P . A. Training and pre
pare for the C. P . A. examinations. 

As you go along, you absorb the principles of Audit
ing, Cost Accounting, Business Law, Statistical Con
trol, Organization, Management and F inance. 

Your progress is as speedy as you care to make it-t -
depending on your own eagerness to learn and the time 
you spend in study. 

Will recognition come? T he only answer, as you know, 
is t hat success does come to the man who is really 
trained. I t's possible your em players will notice your 
improvement in a very few weeks or months. I ndeed, 
many L aSalle graduates have paid for their training
with increased earnings- before they have completed it! 
For accountants, who are t rained in organization and 
m anagement, are the executives of the future. 

Write For This Free Book 
For your own good, don't put off investigat ion of all 
the facts . Write for our free 48-page b.)ok, "Accoun
tancy, The P rofession T hat P ays." It'll prove that 
accountancy offers brilliant fu tures to those who aren't 
afraid of serious home study. Send us the coupon now. 

Ove r 2300 Ce rtifi e d 
Public Accountants among 

LaSalle alumni 

G. I. APPROVED 

-----------------~--------------------------------
LASALLE EXTENSION UNIVERSITY 

A CORRESPONDENCE INSTITUTION 
417 South Dearborn Street, Dept. 1083-H Chicago 5, Illinois 
I want to be an accountant. Send me, without cost or obligation, the 48-page book," Accountancy, 
T he Profession That Pays," and full information about your accountancy training program. 

Name ...... .. ................................ ______ _ ---·----·-··-......... ___________ ................................................................................................................... --·-

.d ddress ............................ ______ ----··--·--·----·----------·--· ........... City ....................... _ ... ........ ---·-····---

p • • A 
. osttton ................. ... ----------------- -- --- - nge -----
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T HIS is not a pretty picture. It shows the 
design of a woman's dress photographed 

on her flesh by the Hash of an atomic bomb. 
It was taken from Japanese motion pictures 
made in a fhst-aid station in Hiroshima, but 
only recently released. 

Why were these pictures withheld from 
the American public for a full year? Are 
we, the people who developed the world's 
final weapon, being shielded from its horrors? 

Some of us h ave seen other pictures of 
what radiation does : men without eves and 

• 

ears, children with shriveled clumps of fin-
gers that will never be hands. These were 

• 

• 

,~ ~ . 
... i • • .•:t. ... 

RKO-Pathe News Inc. 

the survivors: the dead were ugly refuse. 
We Americans should not be spared these 

sights. We need to be aroused in every way 
possible to the brutal truth that there is no 
defense in atomic warfare. Back from Bi-
kini, Admiral Blandy himself has underlined 
this repeated wa1ning of the scientists. 

Radiation, invisible and insidious, will ul
timately account for the unfortunate sur
vivors of atomic blasts. Radioactive dust will 
sift into the air-conditioned caves. And no 
cave of thought is deep enough . . 

~., '""'t••s 
O C T. J 
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Are You In Tune With The 
H AS your whole being ever pulsated with a 

mysterious ex hilarating rhythm? Have there 
been days when life suddenly and unexpectedly 
seemed especially enjoyable-when all of nature 
and yourself seemed to be swept up in a silent 
symphony of ecstasy? Have you longed to sustain 
such occasional experiences because of the 
self-confidence and peace of mind that they 
instilled within you? 

High above the earth lies the cause of such 
strange phenomena. Within the canopy of space 
great worlds revolve at constant speed. With 
preciseness not conceivable by man, stupendous 
universes retain their relative distances-energies 
unwaveringly oscillate to and fro . Such is Cos
mic motion -the orchestration of the infinite. 
If reducible to sound, it would be music Divine! 

·Yet, silent as it is, this music of the spheres, this 
Cosmic harmony, prevails throughout all nature. 
The smallest living thing and the largest uni
verse, alike, have their particular note in this 
scale of rhythm. 

There are ways to attune yourself with these 
Cosmic and natural forces! There are ways in 
which your being may be continuously stimu
lated by this harmony of nature, resulting in an 
influx of greater personal power. The Rosicru
cians ( not a religion) are a world-wide philosoph
ical fraternity. Let them show you in simple words 
how to attune yourself, mentally and physically, 
with the Infinite for the f ullness of liv ing . 

Accept This ?'lee Book 
Write today for a free copy of the book, "The 

Mastery of Life." It has been instrumental in 
helping thousands to find themselves. It has 
revealed to many a heretofore unsuspected power. 
Use the coupon below for your copy. 

Scribe O.K .A .. Rosicrucian Order, AMORC 
San Jose, California, U. S. A. 

I am interested in knowin~ bow I may attune myself with the 
harmony of the universe. Please send me the free book, ' 'The Mastery 
of Life," which explains how J may receive such knowledte. 

NAM&----------------------------------
ADDRES~-------------------------------

The ROSICRUCIANS, (AMORC) • SAN JOSE • CALIFORNIA, U.S. A. 

8 POPULAR 
SCIENCE 
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AUDELS REFRIGERATION & 
AIR CONDITIONING GUIDE ••••• S4 

New from Cover to Cover--1280 Pages, Fully Illus. Covering 
basic principles, servicing, operation & repalr of household, com
mercial & industrial refrigeration & alr condltlonlng. A gold 
mine of essential important facta for engineers, servicemen, useu. 

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

A J)ractteal illustrated trade ualatant on modern construction far 
carpenters, joiners, builders, mechanics and all woodworkers. 4 
volJ. , 1600 pages, 3700 tlluatratlons, fleJ:ible covers. Pocket siZe. 
Each volume sold aeparately $1.50 a vol. 

AUDELS AUTOMOBILE GUIDE ••••• $4 
A. practical Quick r eady reference book tor auto mechanics, service 
men, operators & owners. Explains theory, construction & servic
~ of modem motor cars, trucks, buses & auto type D iesel en
gines. ll!40 pages, fully Ulustrated. 55 chapters. lndaed. A 
standard book for mechanics. New flUid drive covered. 

AUDELS DIESEL ENGINE MANUAL.$2 
A practical, concise treatise with Questions and answers on the 
t heory, operation and maintenance or modern diesel engines in
eluding General .Motors 2. cycle Diesel. 384 pages, fully lllus., 
1lexible binding, pocket size. All details plainly brought out. thla 
book 11 or extreme value to enaineers, operators & students. 

AUDELS WIRING DIAGRAMS .••••• $1 
21., Pages. rowtrated. Gives J>ractical facta on wiring or ~lee .. 
trical apparatus. It shows clearlY how to wlre apparatus for prac
ticallY all tlelda or ~lectriclty. Each dianam 1a complete & self
explanator)', Bigbly Endorsed Pocket Companion. 

AUDELS PLUMBERS & STEAMFinERS 
GUIDES-4 Yols •••.••••••.•••••.. $6 

\5 
l'\"U1tS 

.,or..'f I 

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

A Practical Trade Asatstant & Ready Reference. Explains in plain 
lanauare & by clear illustrations. diagrams, charts, graphs, pic
turea/:rinciplea Of modern elumbinf practice including Marine 

E1~:ra::!-"Jd:,~~o:fJ~~~o!V~~·SotX0~~;~:~ it~i0.3{~f .. -•••• CU.T HERE •••••• 
AUDELS SHEETMETAL WORKERS I 
Practical inlide information. Fundamentals of Sheet Metal Work. AI.L. 0 R DE R HANDY BOOK .••....••••..•••.•.. Sl I 
888 pages. Illustrated. 11 sections. Clearly written. Essential & THEO A 'UDEL •- CO 49 W 23 S•N V k 10 N v 
important facts. 1lcures, pointers in everyd&Jlanauue. Bet. Index. 1 .~ ex: ., • ..., ew • or , ••• 
AUDELS SHEETMETAL I Please mail me for 7 days' free. exa~ination the books 

PATTERN LAYOUTS $4 marked (X) below. I agree to mall$~ m 7 days on each 
Developed bY Experts tor Sheet Metal" w~;ke;s • i.ay"out' :Men & I book or set ordered, an~ to further. ma1l $1 a mon~h on each 
ldechanicl. A Practical Encyclopedia in 10 Sectlons, size 7 x 10 book or set ordered until I have pa1d purchase pr1ce. 
J: 2-1125 Page-a50 L ayouts-160 0 I llustrations. 1001 Key I If I am not satisfied with Guides I will return them. 
Facts. Fully indexed for r eady r eference 1n answering your layout. • 
~roblema. Covers all phases of sheet me.tal work incl•Jdlng Pattern I OAudels OIL BURNER GUIDE • • • • • • • • $L 
Cutting, Pattern Development & Shop Procedure. OAudels REFRIGERATION & Air Conditioninc Guide. t. 

· AUDELS ANSWERS ON I OAudels POWER PLANT ENGINEERS GUIDE • • • 4. 
BLUE PRINT READING $2 OAudels PUMPSL.HYDRAULICS&AIRCOMPRESSORS t. • • •' • • • • • • • · I OAudels WELDERS GUIDE • • • • • • • • • 1. 

For Mechanics & Builders. Covers all types of olue print readln& OAudels BLUE PRINT READING . . · . . 2. 
including ship & airplane. 876 pages, fully Uluatrated. OAudels SHEET METAL WORKERS• H~nd' £ooic ~ : 1. 
AUDELS NEW MACHINIST & I OAudels SHEET METAL PATTERN LAYO~TS • ;, • 4. 

TOOLMAKERS HANDY BOOK •••• $4 I OAudels AIRCRAFT WORKER • • • • • ~ ;, • 1. 
Covers modem machine ahop practice in all its branches. 5 prac- OAudels MATHEMATICS and CALCULATIONS;, • • 2. 
tical books 1n 1. New from cover to cover. T ells ho1v to set up & I OAudels MACHINISTS & TOOLMAKERS Handy Book 4. 
operate lathes. screw and mUling machines, shapers, drill presses OAudels MECHANICAL Dictionary • • • • • • • t. 
and all other machine tools. 1600 pages, tully lllustrated, 5 x 61At OAudels AUTOMOBILE GUIDE t 
x 2. Indexed. 5 sections. 1-Modern Machine Shop P ractice. 2- I OA del DIESEL ENGINE MANU.AL• • • • • • • 2" 
Blue Print Reading & :Rolf to Dr11v. 3-calculations & Mathe- U S • • • • • • • 
mattes for Machinists. 4-Shop Physics. 5- How to Use the I OAudels MARINE ENGINEERS Handy Book • • • • 4. 
Sllde Rule. 60 chapters. 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 & ORocers DRAWING and DESIGN •• • • _. • • • 2. 

CALCULATIONS FOR MECHANICS $2 I 
OAudels MILLWRIGHTS and Mechan1es Gu1de. ;,; • t. 
OAudels CARPENTERS and Builders Guides (4 vols.) • 6. 

Mathematics for home study or ret~rence. 700 pages. 550 lllus. I OAudels PLUMBERS and Steamfitters Guides ( t vols.) 6. 
Practical mathematica from beglnmng. H o1v to figure correctly. OAudels MASONS and Builders Guides (4 vols ) 6 
Eaay. correct methods covering a complete review. li1. & Indexed. OMaster PAINTER and DECORATOR • • • • : : : i 
AUDELS HANDY BOOK OF I OAudels GARDENERS & GROWERS GUIDES (4 vols.) 6. 

PRACTICAL ELECTRICITY, $4 I OAudels ENGINEERS & FIREMANS EXAMINATIONS 1. 
For maintenance engineers electricians & all elect:i~ai ~o;kers. OAudels ENGINEERS and Mechanics Guides 
1440 Pares, 2600 I llus. Covers important electrical information I A Nos.1, 2. 3, 4, 5, 6.!. 7 and 8 complete • • ;, • .12. 
,n handy form-includint Marine Wiring, R adio Principles, 0 udels Answers on Practical ENGINEERING ;, • • L 
Welding. lndeJ:ed. A Key to a practical understanding of electricity. I OAudels ELECTRICIANS EXAMINATIONS • ;, • • L 

AUDELS RADIOMAN$ GUIDE $4 OAudelsWIRING DIAGRAMS •• ;, • ~ ~ ;, • 1. 
• • • • • • OAudels Handy_ Book of PRACTICAL ELECTRICITY ( 

A key to tho practical understanding or radio including Frequency I OAudels ELECTRICAL POWER c•Lcu• ·TIONS . ~ 2. 
Modulation, Television. etc., Aircraft & Marine Radio. For radio " - • • • 
enrlneers, servicemen, amateurs. 772 pages. 400 I llustrations & I OAudels ELECTRONIC DEVICES • • • • • • • 2. 
Dlarrams. Photos. Review Questions & Alls\Vers. Reference lndeJ:. OAudels ELECTRIC Diction•!Y • • • • 0 • • • 2. 
Authentic, clear. concise. I OAudels RADIOMAN$ GUIDE , o • • • • , • '· 

AUDELS ELECTRONIC DEVICES $2 OAudels NEW ELECTRIC LIBRARY at $1.50 a Volume 
:reua What You Want to Know About Electric Eye. Easi·l;U~der- 1 Vols. I, II, Ill, IV, V, VI, VII, VIII, IX, X, XI, XII 
atood. Covers photo-electric cella & t heir appllcatlona. Amplifiers, 
Ulumination, frequencies. voltaae. photocell. t.ubet. ()hm'a Law. I wirini diagrams, etc. Name •. ____________ ...._ ________________________ _ 

~!!!~!ct~~~~n~!!u!Pl~!enan"c: ~r· att"~ei!! I Address-----------------------------------------
machines for all mechanlca. Over 400 pages, illustrated. Covers all 
methods or electric and acetylene weldinr 1ncludinc airplane work. 

AUBEL, Puhlishers,49 W.23 Sl,N. Y.IO 
I Occupation------------------------------- ------ - 

!Employed bY------------------------------ PSM 
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{/ J . E . SMITH, P r esident 
N a t ional Radio Institute 
The man who has di
rected the Home Study 
Training of more men 
for the Radio Industry 

than any other man 
in America. 

Full Time or 1611• Spore liine , 1~ 

sas. $48 A Week In Owa Slloo 
,.Previous to enrolling for your Radio 
training I, m.ade $12 per week in a bard
ware store. Now I operate§. own re-
J)air sho12, and often clear to $4&Golfa 
weet." - FREDERIOK SE 76 . 
Ave .• St. Johns. Newfoundland. 

~:!~~ 11- JIUI ,.,._ .. tt. r.~ "'"''" Shop 
"I am now operating a radio abop for myself 
a nd own all my eQuipment. Right now re· 
.Pairing radios pays me an average of about 
$25Q a month." J . M. SCRIVENER. JR., 
.Aberdeen, Mlaa. 

MY COURSE INCLUDES 

TELEVISIO 
ELECT 0 ICS 

FREQUENCY MODULATION 

10 POPULAR 
SCIENCE 
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Do you want a ,good-pay job in Radio-or your 

own m oney-making Radio Shop? Mail Coupon for a 
F REE Sample Lesson and my FREE 64-page book , 
"Win Rich R~wards in Radio." See how N. R. I . gives 
you practical Radio eJtperience at home- build.ing, 
testing, r epairing Radios with 6 . BIG KITS OF 
PART S I send ! 

Many Beginners Soon Make Good Extra Money 
in Spare Time While Learning 

The day you enroll I start sending EXTRA MONEY JOB 
SH:EETS. You LEARN Radio principles from my easy-to
.grasp, illustrated lessons-PRACTICE what you learn with 
parts I send- USE your knowledge to mak e :EXTRA money 

· ftxing neighbors' Radios in spare time while s till learning ! 
From here. it's a short step to your own fuZZ-t i me Radfo Shop 
or a good Radio job! 

Fqtlire for Trained Men Is Bright 
in Radio, Television, Electronics 

It's probably easier t o get s tarted in Radio n ow t~an ever 
befor e because the Radio R epair business is booming. 
Trained Radio T echnicians also find profitable opportuni
ties in P olice, Aviation, Mar ine Radio, Broadcastin g, Radio 
Manu_facturing, Public Address work .. Think of even greater 
opportunities as Television and Electl'onics b ecome available 
to the public! Send for free books now ! 

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

the details about my Cou rse. Read letters f rom m en I trained, 
t elling what they are doing. earning. See how QU:ickly, easily 
you can get started. No obligation ! Just MAIL COUPON 
NOW in an envelope or paste it on a penny postal. J. E. 
SMITH# Preside nt, Dept. 6KP3, National Radio l.nstltute, Pioneer 
Home Study Radio School, Washington 9, D. C. 

Our 32nd Year of 7ralnlng Men for $ucce•• In Radio 

• 
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I send you Soldering Equipment and 
Radio Parts ; show you how to do Radio 
soldering: how to mount and connect Ra
d io parts: give you practical experience. 

You get parts to build this Vacuum Tube 
P ower Pack; make changes which give 
you experience wit h packs of many kinds; 
learn to correct power pack troubles. 

Building this A. M. Signal Generator 
gives you more valuable experience. It 
provides amplitude-modulated signals for 
many tests and experiments. 

You get parts to build Radio Circuits; 
then test them; see how they work ; learn 
how to design special circuits ; how to 
locate and repair circuit defects. 

You build this Superheterodyne ReceiTer 
which brings in local and distant sta· 
tions-and gives you more experience to 
help you win success in Radio. 

SA PLE LESSO MAIL COUPON FOR FREE LESSON 
AND 64 PAGE BOOK 

I will send you a FREE Les
son. "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 obligation f 
Te lls how Superheterodyne 
Circuits work, give~ hints on 
Receiver Servicing, Locat
ing DE"fects, Repair of Loud
speaker , I.F. Transformer, 
Gan g uning. Condenser . ete. 
Thirty-one illustratio s . 

Mr. J. E. SM ITH , President, Dept. 6K P3 
National Radio I nstitute, Washington 9, D. C. 
i\lail me F REE. without obligation. Sample Les
son ancl 64-page book ahout how w wi n suc-cess 
in Radio and T e le\· is ion- E lectrnnies. ( l\'o sales
m~n will call. Please wr ite plainly. l 

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

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

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

Cit~' .................. .. ... ....................... Zone .............. State .................. . 
Approved for Training under Gl Bill 

L------------------

I 
I 
I 
I 
I 
I 
I 
I 
I 
I 

• .. 
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LANGUAGE 
IS POWER 
•.. Forge ahead, win special 
assignments, promotion, better 
job in global peace time oppor
tunities through ability to speak 
a foreign language. 

FRENCH 
RUSSIAN 
GERMAN 
ITALIAN 

SPANISH 
PORTUGUESE 

or any of 23 other languages by the 

LINGUAPHONE METHOD 
The Worl,rs Most Approved Language Courses 
It's all talk; natural every-day conversation. In your 
own home you can learn to speak any of 29 lan
guages by the world-famous Linguaphone Ear-Eye 
Conversational Method. It is amazingly simple and 
practical. You HEAR voices of native teachers ••• they 
speak to you as often as you want them, never tiring 
••• you REPEAT what they say, answer their questions 
••• before you are actually aware, you are convers· 
ing in a foreign language. 

Learn alone, or have the family or friends join you 
in a delightful pastime that pays dividends. 

Save time, work and money, learn the Linguaphone 
Way which has helped thousands in the Army, Navy, 
Flying, Signal Corps and other services, as well as 
more than 1 million home-study students. 
FREE- Get the facts about this time and money saving 
way to learn languages-send for the FREE illustrated 
Linguaphone Book. 

LINGUAPHONE INSTITUTE 
95 RCA Building, New York 20, New York 

------------------------------· LINGUAPHONE INSTITUTE 
95 RCA Bldg., New York 20, N.Y. 
Send me the FREE Linguaphone Book. 

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

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

Language Interested ....•.• •. •• . ... • •• • •••...•.• •••• 

LEARN 

Construction, repair , adjustment. New complete 
"PRACTICAL COURSE" -~~r;,~:!~~~:1 a~~ 

tg<:t\~·. ~~~~r~~~~: . ~~~~ .. ~~-u.s~r.a~~~ - $ 9 
Cit C.O. D. plus postage fee .) Post 

palrmen. All essential steps. Theory, operation. 
Many test cases. Full coverage of 

2 
S 

'""' ....... Money Sack Guarantee Paid 

Supply Toals, Materials at Lowest Cost 
Write for Illus trated catalogue of tools, materials . We ape. 
clallze In a ll hooks on Watchmaking, Jewelry, Metalcraft, Gem 
Cuttln!! . Ontlcs. 

MODERN TECHNICAL BOOK CO~ Dept. M.S. 
55 WEST 42ND ST. NEW YORK 18, N. Y • 

JOIN our new TECHNICAL BOOK CLUB-free 
Members receive current literature, guidance on all book 
p roblems. premiums . No obllgatlon. ALL BOOKS: Tech· 
nics. Chemis try. Phys ics. Plastics . Refrigeration. Alr

'-•l conditioning. Building, Construction. Electricity, Radio, •--J 
- Television . Electronics, Automotlves. Mathematics. Wood- •· 

working . Homecraft . Business . Language. Farming, 
Sports . Photography, etc. - Write for free literature, 
please sneclfy sub.iect. 

POPULAR 12 SCIENCE 

How to Select, Care for, 
and Handle Them I 

llERE in one fine, big book 
J.J. is "everything you want to 
know about Horses"- from pur
chasing to prize-winning! 

Out of thirty years' experience in selecting, riding, 
breaking, training, hunting with, and showing horses, 
Margaret Cabell Self gives you in easy-to-under stana 
language the facts , instructions, and professional ad
vice that can make owning and caring for your own 
horse the finest hobby of all! 

Clear, ·complete explanations of how to judge a 
horse; how and where to buy; equipment for g r oom
ing, riding. d riving. harnessing, etc. ; how to feed, 
water, bed, groom. shoe, clip, tie ; first aid for common 
horse injuries. diseases; causes. control of 19 • 'vices"; 
how t o ride, ~rive; teaching children , the Show Ring, 
et c. Complete with helpful glossary, 40 photos and 
drawings. 

SEND NO MONEY. Simply write 
and ask for your copy of " Horses: 
Their Selection, Care, and Han
dling." Upon delivery, deposit with 
postman only $3 plus actual post
age. Unless delighted, return book 
in 5 days for full refund. Address: 

A. S. BARNES & CO., PUBLISHERS 
Dept. 310. 67 W. 44th St.. New York 18. N. Y. 

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

(Bud a• . .tccountinq, Arcillitecture, Nurtinq, Denuee,, 
Teaollinu, iocial Work, Osteopatlll/, Beotdll O•U•re, 
Optotnetr11, Bmbalmi nu. Chiropod11, La10, Jledioine. ete~. ) 

• • or get an Office Position? 
To eet anywhere, you practicallY MUST ftnlah Bleb ScbooJ 

FIRS'.r. You can complete our aimplifted High School Couree 
tn S PARE time at home, aa FAST as your time and ab1lltle1 
permit. Equivalent. to resident school work-prepares you for 
colleee, pre-profe11ional examination•. bua1neaa, tnduatrJ. 
Standard te:rta fu rnished. Diploma. Credit for H. S. subjecta 
already completed. Sinele aubjecta If deatred. Low tuition, eaiJ 
terma. American School, Chicago, eat. 1897-endoned by educa
ton. Ftntah your htgh achool education NOW. Write TODAYI 

. Hil!h School Course 
. at Home Manv Finish in 2 Years ••••••••••••••••• 
American School. Dept. H· 7 46. Drexel Ave. at 58th St.. Chicalo37 

1 · Gentlemen: Send me FR.EE information covertne apectal uatn-
1 tng in subjects checked below. No obltgation on my part. 
1 0 High School Course 0 Dleul EntlnHriDI 
1 0 Electronics. lndultrlal :J Draftln1 and 011111 
1 0 Architecture and Buildlnl for Men and Wo•e• 

0 Automotive Engineering 0 l"lutlea 
I g Business Management 0 Private aeeretuy 
I Electrical Engineering 0 Mechanical E1111urla1 
I 8 Elec. and Gas Refrlt•ratlll § Avlatloa 

I Air Condltlonlnt 8al11•anaiiiJ 
0 Railway Tralnln1 Radl• 

I 
1 No•e . ...••... .•••••••••• • •••••••••••• •••••••••••••• 
I 
I Aclclreaa •• •••••• •• •••••••••••••••••••••••••••••••••••• 
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Let Me Prove I Can Make You A New Man 
In Only 15 Minut~s A Day · 

H AVE YOU got a weakling body that others can "push a;ound"? Are you 
ashamed to strip for sports or a swim? Then it's about time you GOT 

MAD-mad a t letting other fellows walk off with the prettiest girls. the finest 
jobs, the best things of life. Mad enough to DO SOMETHING about it-to 

MAIL THE COUPON 
FOR MY FNEE BOOK 

give me just 15 minutes a day. 
• 

Then I'll PROVE you can have a body 
you'll b e proud of. packed with r ed-blooded 
vitality! " Dynamic Tension." That's Ure 
secret! T hat's how· I changed myself from 
a scrawny. 97-pound weakling t o the win
n er of the title. " Wor ld's Most P erfectly 
Developed Man." 

Just ·15 Minutes A Day 
YOU can have big. broad shoulders 
-a fine. powerful chest-:anns 
,bulging with "smash"-legs rip
pling with muscular strength
a stomach ridged with sin ewy 
muscle-and a ·build you can _,.._ 
be Proud of! 

Just give me the chance t o PROVE that 
uDynamic Tension" can build this k ind of 
"he man" body FOR YOU ! J ust 15 minutes 
each day is enough to show amazing re
sults! What's more, it's actually fun-be
cause "Dynamic Tension" does the work ! 

"1Jyn11mic Ten1ion" Does It 
" Dynamic Tension" turned ME from a spar

row-chested nobody into the powerful HE-MAN 
I'm proud to be today ! So If you're a wealtling 
like I was, it's time YOU got ma d- and changed 
that bag of bones into a handsome powerhouse 
of brawn and muscle. 

I want to P.ROVE I can give you a sledge
hammer tist; a mighty forearm: add Inches to 
your chest. build a coat of muscle straight 
across your stomach. change your spindly, "al
ways-tired" legs Into vigorous columns of speed 
and st amina. My free book shows bow YOU 
can get that ltlnd of real " be-man" build ! 

. ..,. 

• 

--.--·..,...... 

A11 actual un
t oMclted """P•hot. 
Holder of title, 
• 'Tit~ lVorld"' a 

M o•t P erfectly 
Dneloped Man." 

-

• I 

~~~~~~~~~ 

MAIL COUPON· FOR FREE BOOK 
Get the facts fast I I · want to show vou bow rny method 

works I Mall the coupon right now and I'll send you a FREE 
copy ot roy fllrnous 1llustrated book-"Everlastlng Health and 
Strength"! 

Tbla Free Book tells you In plain, straight-from -the
shoulder language all about " Dtmamic Ten1io11''- and what it 
bas done for others. I t shows before-and-after photos of men 
I've changed from weaklin~s Into Atlas Champions-tells 
what they hal'e to say. And it tells how 1 can do the same 
for YOU-ln only 15 minutes a day l So don't put It oft' I 
Address me personally: CHARLES ATL AS, Dept. I K, 11 5 
East 23rd St. , New York I 0, N. Y. 

I CHARLES ATLAS, Dept. lK, I 
115 Eas t 23rd St., New York 10, N.Y. 

I I want the proof that your system of "Dv11a111ic I 
Tension" will help J'f'al;e a :\'ew )Jan of me--gh·o 

I 
me a heal thy, husky hocl,1· and hig mus•·ular dc,·eJop
ment. Send me your free book, "EI'erlnsting H ealth I 
and Strength." 

I Name.·· · ii>ic~se i>~i,it' ~; ;d,iie' ;,iai;riv)' · · · · · · · · I 
I Address. • • . . . . . . . • . . . . . . . . . . . . . . . . . . . • • . . . I 
I Zone No. 

1 City . ... . .. ...... . .... , if uny J • ••• State . ... . 
0 Check here ff tmder 16 tor Booklet A. 

~~~--~~-----~~ 
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JUST FOR 
•tXAMINING THIS 

BIG NEW J946 
ELECTRICAL & RADIO 

Trouble Shooting 
Manual 

Yes, you get sensational ne'w book 
"Starting and Operating a Profit
able Electrical or Radio Shop" ab
solutely FREE! Tells how to start 
a profitable business with little 
money-full or part time. Explains 
all; from choosing name to record 
keeping • .Just off the press. Ideal 
for ex-servicemen, everyone. This 
amazing new book given FREE ••• 
just for examining the sensational 
new 1946 edition of Coyne's big 
"Electrical and Radio Trouble 

ACTUALLY 

4 GREAT BOOKS 
In ONE Volume 

e STEP·BY-STEP 
Method of Shoot• 
Inc Trouble. 

esoo prints, dla· 
grams'!. how to 
read ana uH. 

e Dictionary of 
1200 Electrical, 
R.adlo terms. 

e Spare time work 
-how to make ex• 
tra money. 

eatc •~" x ss• 
b_k,&12paps. 

Shooting Manual" 10 DAYS AT OUR EXPENSE. 

10 DAYS' FREE TRIAL 
Mail coupon below ••• we will rush your copy of 1946 edi
tion of "Trouble Shooting Manual" book on 10days' free 
trial ••• plus FREE book. Keep the "Trouble Shooting 
Manual" 10 days FREE. Read it, study it, marvel at its 
wealth of vital and helpful Electrical information. And 
remember, whether you keep the "Trouble Shooting 
Manual" or return it within 10 days-the new "Starting 
and Operating an Electrical or Radio Shop" book is yours 
to keep FREE as a gift. OFFER is limited-so act now 
-MAIL COUPON BELOW AT ONCE. 

E WITH TROUBLE 
SHOOTING MANUAL 

Act now and I'll include-one year Coyne staff technical 
advice by mail on any Electrical or Radio Problems. Also 
FREE one year subscription to Coyne TechnicalNews-s
latest facts on Electrical and Radio progress. 

MAIL COUPON FOR FREE BOOK 

I B.W. C~, Dlr., COYNE ELECTRICAL SCHOOL, Dept. 76·R4 
ISOO S. Paulina St., Chicago 12, Illinois 
S end new Coyne "Electrical and RadioTrooble Shooting Manoal", I 1.1:0stpaid along witb FREE copy of " Starting and Operating a 

I Profitable Electrical or Radio S hop". Within 10 days Biter books 
come, I'll eit he r return" Trouble Shooting Manual" to you or s end 1 r ou $s.oo and ss.oo {>er month until a total $9.95 is paid. Either way 1 

I keep t he FREE gtft book. 1 
I 
I 

• 

. 
NAME-------·- --·---·----------·----AGE.-
ADDRESS------ - -------------------------

CITY------------ - - ---·ZONE - STATE __ 

.. . . -- ... .... ··=- - ... • • • .. . -l 

IF IT'S RESULTS YOU WANT-GET ACTION 
QUICKLY WITH THESE PRACTICAL IDEAS 
Never before has a more 1\elpful book bee n print· 
ed for those plannln&' a business of their own. 
Gathered In this larce Illustrated volume are the 
formulas. recipes, facts and secrets that have 
contributed so larcely to America ' s great Indus
trial progress. Capitalize on this Information for 
making most any conceivable Product without 
experience. special equipment or previous 
knowledge of chemistry. Start at home. expand 
with proflts-bulld.for a profitable Independence. 
The experts who complied this book are authori
ties, and present this information In simple, un
derstandable language. They also artve you whole
sale supply sources for needed materials, short 
cuts and economy methods for the most profit
able results . Hundreds of good paylng businesses 
have been built on a product made from a simple 

recipe Oppor t unities ln this field exist everywhere, Choose from 
any oi the 16 2 000 facts and 10.000 formulas of which the Collow-
1~ are onll' a 'v ery few: Adhesives, Alloys, Antl-Free2:e Solutions, 
Cosmetics , Beverages and Liquors, Candy, Gum, Casein, Celluloid, 
Ceram lcs,Cheese, Clean- snt BY ... Ill Oils and Ointments, 
lng Preparations Con- - · Paints, Paper. Perfumes . 
crete, copper, Cotton . y 111 fit Photography. Polishes. 
Dentifrices, Dep1Jato- o u w · pro Powders, Remedies for 

by the Ideas M B F 1 rles, Dyes. Embalming con t ai ned In an. east or ow . 
Flu i ds. Enameling , Rubber Products, Re-
Glass , Glazes. Household th is b ig book frigerants, Soaps, Sol
Formulas, Inks• Insect!- for se tting u p d er and Soldering , 
c tdes, Iron , .Jewelers ' a mall business Tooth Cements, Trans
Formu las . L acq uers, you can easUy fers. Transparencies. 
Laundry Prepara tions, f Varnishes and Thou
Leather , Linoleum , Lu- run rom your sands of others for 
brtcanta , Manicure Prep- home ln your making all sorts of pror-
a ratlons. Marble ( ar t l- spare t ime, !table and pn.ctlcnl 
ftctal ) , Metals. Mirrors. things. 

fORTUNES MADE fROM A SINGLE IDEAl 
Tbta comprehensl ve book Ia an ac.eepted authority by ebem
tata , s chools, Industry, etc. and Is the largest and most 
comprehensive book of Its kind ever Issued. Nothing else 
like tt 1n existence. A s ingle formu la has been wort h a 
thousand times this book's small eoat to countless owners. 
Crammed with money-maklngldeas. Invaluable for reference. 
Ideal for Factory, Home, Farm. Office or Workshop. As 
necessary as the dictionary and more useful for manufactur
ers , chemists and salesmen who put up products for profit. 

POUPAIO! 
13~B .. 
'3.85 
FOREIGN 

$3.50 postpa id. Canada or Foreign. $3. 8 5 u . s. Funds. (C.O.D. shiP· 
menta u.s.A. only. I Immediate Shipment-Safe Delivery Gua ranteed . 

ADAMS BROWN COMPANY BOOKS OF APPLIED SCIENCE 
Dept. 260, Chestnut Hill 67, MassachuseHs, U. s. A. 

Men Who are Trained 

' Menl8to60. Wanta future with good pay, perhapsabusinessof 
your own later? If you are mechanically Inclined. start now to 
learn to become an auto body mechanic and fender repair man. 
This fast growing field has great pOssibilities for trained men 
with experience. U.E. I. spare time, home-study training com
bined with actual shop practice gives you sound, basic knowl
edgeoflatest, bestmethodssoyoumay get the experience which 
may bring you big pay. Capable instructors supervise your stu
dies and actual practice. Course includes acetylene welding, 
spray painting, use of hand and power tools, etc. . 

THOROUGH, RELIABLE TRAINING 
U.E.I . bas trained m en for n ew opportunity fields stnce 192'! 1!-lld p1a~y 
students are n o w making good. Auto body and f ender repa1rm g JS one 
of the best profit-makers fn any garage or service station. L ittle capi
tal required for mechanically liiclined m e n to g et into t hls basiness. 
Free employme n t placement servi~ or we will show you bow to s tart 
your own shop. Get the facts FR , without obligation. W rite today. 

13148eldenAvenue, Dept.3106X,Chlca~o 14, Ill. 
Gentlemen: -YES 1 I wan t to g et in~J:lErofitable Aoto Bod y and 
Fender Repair Work. Please send me E F ACTS at once. This 

inquiry does not ob ligate m e in any way. 

Na?M -·--·--·-·---------·---.Age. ______ _ 
1 Address-------------------·--------·-·---------- -
l3~~===----==--~-.:!~::::==_.:stat=.,-_--_-.:;_·-_ .. 
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• he Rules of Practice of U. S. Patent 

Office 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

tigation 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 00% perfect before you 

can obtain patent. Unwise inventors often 

<levote considerable m:mecessacy 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 

clears 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 

obtaining 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~ BERMAN A DAVIDSON 

• 

Recistered Patent Attorneys 
142-W Victor Building, Washington I, D. C. 

• 
COPYRIGHTS 

PATENTS 

TRADE MARKS 

• 

---------------------1 I 

1 McMORROW, BERMAN & DAVIDSON 1 
Registered Patent Attorneys 

I 142-W Victor Building, WashingtoQ l, D. C. ,• 
I Seni me f~rther particulars on how to protect my invention and ' 
I "Invention Record" form a t once. I understand that this request I 

1 does not obligate me. 

I ~lllllE! .................................... ................................................... ~ .......... ... 

I 
I 

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

I 
I 1 

L 

OCT. 15 
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vopynghl id matenal 

-



= 

PYROIL 
PROTECTION 

fOR 

YOUR CAR IS EASY 
and INEXPENSIVE 

• Removes sludge and 
carbon formation 

• Assures lubrication of 
cylinder walls 

• Reduces fric· 
tional wear 

• Makes start· 
• • •ng eas1er, re· 
duces battery 
drain 

Manufactured and Guaranteed 
by Pyroil Company, W . V. 
Kidder, Founder, 170 Main 
Street, La Crosse, Wisconsin . 

·--------------
PYROIL COMPANY 

170 Main Street, La Crosse, Wisconsin 

I ·want my car to last and run properly. Please tell 
me more about P yroil ana how it can accomplish thls 
for m e . 

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

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

City or To\\·n ..• .•..•• •••••••••• State .•• •• •••• 

·~---

16 POPULAR 
SCIENCE 

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

J erry, the talking dog, is 
e11te1·taining hospita lized 
vetemns, by courtesy of the 
PYROIL Company. P icture 
of J erTy, sent on request. 

How Old Is the Dial Phone? 

Sir: 
On page 103 of your August issue . . . an 

article states that the dial telephone is only 
35 years old. I saw them over 40 years ago 
in Grand Rapids. They were not so compact 
as the phones of today, but they were dial 
phones. 

L. R. CoLviN 
Grand Rapids, Mich. 

The idea behind the dial phone is almost 
as old as the telephone itself, ·and an auto
matic switchboard was actually used in In
diana as early as 1895. When PSl\1 said there 
were no dial phones 35 years ago, it was 
thinking of regular service rather than iso
lated experiments. The first complete panel
dial central office in the Bell Telephone Sys
tem was put in service at Omaha in De-

' cember 1921. 

An Unger to the Rescue! 

Sir: 
In a recent issue I noticed a letter from 

an L. Unger, Batavia, Java, N. E. I. He 
evidently got pretty hard hit by the J aps, 
and seeing that he is such an ardent ·reader 
of Popular Science l\1onthly I have rounded 
up all issues of the years 1942, 1943, 1944, 
and 1945 (which he was prevented from 
seeing), and want to ship them to him ... · 

CHARLES F. u NGER 

Sacramento, Calif. 

To generous Reader Unger of Sacramento, 
PSM promptly dispatched the street address 
of his bereft namesake on the other side of 
the world. 

Non-Northern Lights 

Sir: 
I recently witnessed a display of aurora 

borealis, unusual to me in that the focal 
point of all streamers was directly overhead. 
• . . I would like to know if there are other 

Copynghtfld matenal 
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RADIO TESTING AND S ERVICI NG-Students learn
tnt to locate ttoublea wltb modern radio analyzua. 

TRAIN FOR A GOOD 
JOB NOW one that 

oilers STEADY WORK 
with a REAL FUTURE 

ELECTRONIC CIRCUIT TESTING - Instructor abow
ln& atudente UIO of tarae Cathode Ray Oscllloecope. 

D on 't be caught napping. P repare for a good job n ow 
t hat will sti ll be a 1lood Jo b with a real future whe n con
d itions change. If you a re not a trained m an you m a y h ave 
to compete wltb mlUio n s of o ther untrained m e n . Get 

into a fie ld tha t offe rs real OQPOrtunities 
in good-times and b ad-times. T remen dous 
expansion in Frequency M o dulation a nd 
T e levis io n Ia predic ted beca use of wa r 
time discoveries now b eing re-converted t o 
civilian use. Radlo-EI~ronics trained 
me n a re n eeded today-they will be 
n e eded in t he years ahead I 

RIGHT HERE in the SHOPS of COYNE- in a Few Weeks 
$tuJent IIJ.iHt:iHCB Plan 

Real Opportunities for the 
Radio Trained Man 

P repare fo r jobs as assembler, inspector 
and tester-R adio sales o r service and in
s tallation wor k . elect ronics, television. 
sound work, o.irc.raft-radio, a uto-rad io, etc. 
M any opportuni ties in the v ast Radio
Electronics field. We train you on real Radio, Television 

and Sound equipment-RIGHT HERE 
I N TH E COYNE S H O P S IN 
CHICAGO. Whether or not you have 
had Radio experience you need 
Coyne all-around Radio Electronics 
training. Many of my st udents had no 
previous experience. Others had expe
rience in one or two branches but real
ized they needed all-around train
ingfor better jobs and advancement. 

EARN ILE LEARNING 
If you need part-time work to help pay 
living expenses while at school, we will 
help you get it. Coyne graduat es a lso 
receive a Life Membership with Life
dme Employment Se rvice, free t ech
nical service and privilege of r eview 
without additional tuition charge. 

MEN WITH PHYS ICAL DIS
ABILITIEs-whether due t o war or 
other causes-we also have facilities for 
you. Check coupon for particulars 
if you have a physical disability of 
any nature. 

B. W. COOKE. Dlr. 

PREPARE FOR 
JOBS LIKE THESE GET MY BIG NEW BOOK 

I t tells all about my big Chicago shops and 
m y plans to belp you aet ahead. P acked 
with facts and pictures of studen ts at work 
i n m y shops. Mall coupon for thia Big 
N e w Book now! Coupon will also b ring d e
tails on h ow I ' ll finance most o f your 
tuition . .• f acts o n h ow I h elp you " Earn
While-Learning" .•. i nformation on FREE 

Frequency Moduladon (FM) 
Radio Manufacturing 
Radio Set Serviceman 
Television Servicing 

Electronics Maintenance 
Public Address Sys tems, etc. 

Your Own Radio Shop 
Industrial Electronics and Electric 

EMPLOYM ENT S E RV
I C E FOR LIFE ••• and 
othe r plans t o h e lp you . 
ACT N O W TO MA K E 
S URE YOU G ET M Y 
GE NE RO U S OF F E R . 
Sending for t his interest ing 
free book can be your first: 
biC step to succe ss . No ob
ligation. No salesman will 

THEHOMEOF 
COYNE 

Founded 1899 

Now Included 
This t raining included 
to help you get ready 
for the better jobs in 
these great fields 

VETERANS! 
Coyne Is also 
equipped t:o 
train t:boae 
wbo qualify 
for training 
under tbe 
G. I. Bill of 
Right:&. 
Check cou
pon for spe
cial G. I. Bul
letin. 

call. Mail coupon today. B. w. Cooke 

-----------·-··········· I B. W . COOKE. Dlr .• R a dlo-EiectronicaDJv., 
I COYNE ELECTRIC AL SC HOOL 
1 500 S . Paulina St., Dept. 76- 4H, 
I CbiCilllO 12, Ill. 
1 D ear Mr. Cooke: Send me your Big Free 
1 R adio-Electronics Book and al l the facts .. . 
1 

also full details of your " Student Finance" 
plan. 0 Send special G . I. Bullet in. 

1 0 Send phy~ical disability details . 
I 
I 
I I NAM E . .. .• • ••••••••••••••••••••••••••••• 

I 
I ADDR.ESS . •••• • • •• • • •••••••••••• • •• • • • • ELECTRICAL SCHOOL COYNE RADIO-ELECTRONICS DIY. 

500 So. Paulina Street Dept. 76-4H CHICAGO 12, ILUNOIS 

I 
I 
I CITY ..• .• • ••• •• •••••• STATE • • • •••• • ••• 
• 
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SHOWS YOU HOW 

EVERY STEP 
OF THE WAY! 

' 
Learn Easily, Quickly 

home for only $5 
at 

E very day, more and mor e 
electric motor s a r e being used 
BOTH in industr y and in home 
appl_i,ances. The motor r epair 
expert is a valuable man in 
this Electrical Age! ELEC
TRIC MOT OR REP AIR, the 
big new book for only $5, 

t eaches a ll about this fascinatin g 
work - quickly and easily - in 
your spare time. Expla ins every 
detail of motor t r ouble diagnos
ing, repair and r ewinding. 

Covers alternating-a n d direct-cur
rent m otors, synch r onous m otors a nd 
generators and BOTH ·mechanical 
a nd electron ic motor control systems. 
Qulclt-reference guides a t end ·of 
every chapter show exactly how to 
h a ndle specific jobs. Invaluable for 
either beginners who want to learn 
H OW-or for actual bench use in 
busy r epair shops. 

There's big money In the work. The field Is not overcrowded! 
Based on what you ca n learn a t h ome 

f rom this big book, you can t r a in your
self f or prompt a n d PROF IT ABLE serv
ice on practically any motor. Ever y s t ep 
of the wor k is demonstr ated VISUALLY 
by m ore t han 900 easily-under st ood dia
gr a ms. These a r e Ind exed for quick on
th e-job reference. The unique D uo-Spiral 
Binding divides book into 2 sections per
mtttin~ BOTH tex t and related illustra
tion to b e seen AT THE 
SAME T IME. Lies open 
flat on bench wh ile you 
work ! 

Unique 
Duo-Spiral 

Binding 

Send coupon now. Pra ctice from 
ELE CTRIC MOTOR REP AIR f or 
5 full days. If not more than sat
Isfied with the book, retur n it to 
us. Every cent of your money w ill 
b e cheerfully r efunded-and no 
questions a sked. Wha t could be 
f airer ? You b e the judge ! 

Dept. PS-106, Murray Hill Books, Inc. 
• 232 Madison Ave., New York 16, N, Y. 
• 0 Enclos ed find $:5 ( $:5.:50 foreign) for m y copy o f the 

ELECTRI C MOTOR REPAI R book; or 0 send C.O.D. ( In U . S • 
8 only ) fo r this amount plus p ostage. In e ithe r e vent , If unsat-
• lsfactory for any reason. I may return boo k ln 5 days a nd have 

my m o n ey refunded . . 
I 0 CHEC'K HERE for free literature on Ghlrard l RADIOI ELECTRON I C books. 

1 Name. . . . . . . . . . . . . . . . . . . . . . . . ... .. . .. .. . . ....... . . 

I Aflctress .• . .•.•.. .• . •• . • . . .. o o o o • • • • ••• • ••••• • •••••• 

I City & Dls t. No .. ..... . . . . . . .• . .: • • . • . . . . State . • . • • . • . I 
--------~------------
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records of such displays, as all those I have 
seen heretofore seemed to have their focal 
points in the northern skies. 

MARTIN HAWRYLOW 

Oshkosh, Wis. 

Many examples of the corona aurora, as 
it is called, have been recorded. The focal 
point is generally centered on the magnetic 
zenith, but the earth's curvature produces 
the illusion that it is directly overhead. 

With Pleasure 

Sir: 
The Department of Marine Engineering 

of the United States Naval Academy is re
vising its text on engineering materials and 
processes . ... · It is desired to include illus
trations of the open-hearth furnace and blast 
furnace. I notice sectioned perspective illus
trations of these two furnaces framed here at 
Carnegie Tech with a Popular Science credit. 

If from this description of the illustrations 
you can find a copy suitable for reproduction 
. . . I would appreciate having it. 

Pittsburgh, Pa. 

B. F. BROWN 
Lieutenant, USNR 

Proud and happy to be of service, PSM 
has sent the pictures to Lieutenant Brown. 

Heaven Forbid! 

Sir: 
When I saw the umbrella that permits 

use of both hands (PSM, June '46, p . 102), 
the first sensation that swept over me was 
that it would go over big as a woman's hat. 

ROGE R DITTMAN 

Van Nuys, Calif. 

Correction 

Sir: 
We are manufacturers of ... Lite-A-Lok, 

described in y9ur August edition. However, 
your item said that the Home Products Co. 
was of Chicago rather than Adrian, Michi
gan ... 

Adrian, Mich. 

CARL TON H E NR Y 

Manager 

PSM's apologies to the Home Products 
Co. and to Chicago's postmaster. 

CopynglltL'd material 
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Big foam in FM tl~\\\\\~ 
Broa sti ~\'U\\~" ~~~ 
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ELECTRONICS this 
MODERN ''A-B-C'' WAY 

I 

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

Enjoy a "Home Laboratory." We provide you with 8 BIG 
KITS OF RADIO ASSEMBLIES AND PARTS to give 
you valuable practical experience at home. Build modern 
Radio Receivers and Circuits that operate. Build Electric 
Eye Devices. an A,·iation Band Receiver, a Public Address 
System, a Wireless Microphone and numerous other 
fascinating experiments- in fact. 133 in all, in your spare 
time at home. NEW colorful Kit Supplement tells you 
about our "Home Laboratory." and how you use valuable 
Radio parts and sub-assemblies to get real pract.ical 
experience as you learn. 

Home MOVIES Help You 
Learn FASTER ••• EASIER 

You also use a 16 mm. Motion Picture Projector 
and exciting training films to help you learn some 
of Radio's fundamentals FASTER ... EASIER, 

SEE what happens inside of many circuits 
you are working on. SEE how electrons 

f unction. SEE how RADIO 
waves are changed into sound. 
Get our big, free book! Use it 

,, 4t ~ 
Plan your future the way business men do: Watch the 
headlines! Pick a field that's "i11 tlte 11ews"-one with 
many opportunities for interesting, PROFITABLE EM
PLOYMENT or a good chance for establish ing a BUSI
NESS OF YOUR OWN with little capital. Pick a field 
that offers a variety of interesting opportunities--a field 
with one of America's most promising futures . . . and 
see how you may MAKE YOUR START TOWARD A 
PLACE IN THIS FIELD BEFORE JOB COl\IPETI 
TlON BECOMES ACUTE. Write for our Bil!., Free 
Illustrated Book-" VICTORY FOR YOU.'' Learn ho~ 
DeForest's Training, I nc., prepares you at home in your 
leisure ~im1..~without interfering with the work' you are 
now domg-then helps you make your start in the vast 
BILLION DOLLAR Radio-Electronics field . 

., ELY 5 C 
Our Employment Service offers you the advantage of 
long and favorable contacts with some of America's fore· 
most Radio-Electronics concerns. " VICTORY FOR 
YOU" tells you how this Service has helped many to 
their start in Radio-Electronics. You'll see how our 
students and !n'aduates are prepared to win and to hold 
good paying jobs-how they start businesses of their own 
with little, if any capital. 

VETERANS! 
Big things are 
happening at De 
Forest's Training 
lnc. for n terrmsl 
See holl' you can 
prepare yourself 
tcillHWI w11t roc a 
c:oov .1 OH or ){OSI· 

1'1ESS OJ> 'fOUR 

OWN in the vast 
Radio· Electronic 
opoortunii.Y field. 

ILLUSTRATED 
LOOSE-LEAF LESSONS 

You also receive modern loose-leaf lessons 
that. are easy to read and are well ill us
trated wit.h many helpful pictures and dia
grams. ACT PROMPTLY! See how you 
can learn radio t.his modern A-B-C way by 
reading ... by doing . . . by seeing-at 
home. Mail coupon Now. 

DeFOREST'S TRAINING, INC. 
2533-41 N. Ashland Ave., Dept. PS-CIO 
Chicago 14, lllinois, U. S. A. 

as a key to show you the way 
to .Radio-Elcctronics job oppor- I 
tunitics of today and tomorrow 

Send me both your big book "VI C
TORY FOR YOU" and Kit Supple
ment. showing how I may make my start 
in Hn.dio-Eiectronics with your modern 
A-B-C home training plan. No obligation. 

-the opportunities the hea cl- 1 
lines tell about. 

Send for FREE BOOK & 1
1 SUPPLEMENT TODAY! I 

Name __________________ _ttge _ _ 

Address _________________ --.Apt, _ _ 

City~--::---::-::---:---::-:---:----_z-one Stale-,-----, 
0 If under 16, check here for 0 If a discharged veteran of 

special information. World \\'ar II, check here. 
OC T. 19 
1946 
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BE A CLERK 
all my life? 

OT Ell •• 
Ofcourse you say you won't. 

But you may be unless you do something 
about it. 

Hoping and wishing won't get you a bet
ter job and more money. 

You must prepare for that step ahead
be ready to make promotion come. 

We have helped thousands of ambitious 
men and women get ahead in the business 
world-perhaps we can help you. 

At least you should investigate. It may be 
the turning point in your life to a better job 
and more money. So send the coupon with
out delay. Check the field of your choice and 
we'll send you without obligation the re
quirements and. opportunities in that field. 

G. I. APPROVED. 

LASALLE Extension University 
A Correspondence Institution 
417 S. Dearborn St.. Dept. 1083-R Chicago s. Ill. 
I want to know whether you can help me get ahead 
in the field I have checked below. Send me your free 
48-page booklet and full information about your 
home-study training in that field. 

OAccounting OBusiness English 
O Bookkeeping DEflective Speaking 
0 C.P.A. Coachin~ 0 Industrial 
O Law: LL.B degree Management 
0 Salesmanship 0 Executive 
0 Stenotypy (Machine Management 

Shorthand) 0 Trame Management 
0 Foremanship 

Jio~ne _____________________________ Jlge ________ _ 

PosUion---------------------------------------

Address---------------------------------------
City _____ -------- ---------- Zone ____ State ______ _ 

-

SPECIALIZED 

TECHNICAL 
TRAINING 

In Applied Electricity; Electro Technics; Radio; Elec• 
tronics ; We ldin g ; Refrig eration, Heat in g , Air Condi
tioning ; Electrica l Eng ineering , B. S . De g ree , Major in 
Machinery or Electronics. 

Prepare in Six Months to Three Years for specific tech
nical occupations. Write for booklet, "Career Build
ing." Mention course preferred. 

tz 1t - MIL W AUK££- "< 

5CH.L of ENGINEERIN~ 
~ of fjedrotuJrnicJ, u 

P. S. 1 04 6 
N . Broa dway 
a nd East State, 

44th Year 

Milwa ukee, 
Wis . 

N~ZfA~cyn AUTO REPAIR JOB! 
Look up make. model. job in MoToR's AUTO REPAIR 
MANUAL-and go to work! Complete guide for every model 
built since 1935. 764 pages; 1000 illustrations; 450 charts; 
200,000 repair· !acts. Index. After 7 days' Free Examina
tion, send $1; then $1 monthly for 4 months, 35c postage. 
If not satisfied, return book. pay nothing. MoToR Book 
Dept., Desk 2M, 572 Madison Ave., New York 22, N. Y. 

STAMMER? 
This new 128-vage book, "Stammering, Its Cause 
and Correction." describes the Bogue Unit Method 
for scientUlc correction of stammering and stut
terlng-su<'cessful for 45 years. Benj. N. Bogue, 
Dept. 1890, Cirele Tower, Indianapolis 4, Ind. 

MAXIMUM TRAINING IN MINIMUM TIME 
CAL-AERO TECH TRAINING will add dollars to your pay check aU 
lhe rest of your life. Specializing in AERONAUTICAL ENGINEER· 
ING and MASTER AVIATION MECHANICS since 1929, Cal-Aero 
Tech training is carefully designed for just one thing-TO MAKE 

MORE MONEY FOR YOU. An alumni of over 6000 suc· 
ccssful gradua1cs proves our career training is unsurpassed. 

VETERANS -Write us about Aviation T raining, 
as provic.led undcr"G.I.Bill of Righu." 

AERO 
1111 S T II"'' UTG-,. ,s. SI N Ct 19,9 

FO RMUtLY CURTIS S-W RIGH T TEC HNICAL I NSTITUT E 

GRAND CENTRAL AIR TERMINAL 
GLENDALE 1, CALIFORNIA 

LO$ AHO£LES CCHINTY 

C.h\~ '"hn1cal lattitvt.. o ... nd c.,...,.. •• ,..,. . ...... 1, Celi,.,.to 
, ..... ..,..d f-.M Wor~• H A.,....... t..-i .. fiiH-wittaevt .tal;etle., Oept Pl· 11 

Name _____________ lirth Date ___ _ 

5~<•••--------------------
City _________ _____ Jtate ___ _ _ 
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BER 

GIVES YOU 

IPMEN 
WITH 

A. COMPLETE 6 TUBE SUPER
HETERODYNE RECEIVER 

YOU DO EXPERIMENTS, 
CONSTRUCTION, 

TROUBLE -SHOOTING 
I'll show you how to perform over 175 Instructive Ex
periments-how to build countless Radio Circulll. 
You' ll learn o new, fast way to test Radio Seh with· 
our mfg. Equipment. 

I give you o line, moving·coil type 
Meter Instrument on Jewel Bear• 
lngs-with parts for a complete 
Analynr Circuit Continuity Tester. 
You feorn how to check and correct 
Receiver defects with profeu ional 
accuracy a nd speed. 

You'l' qel valuable experience 
Clnd · •• building this Sig· 
nol Gen.,..._ · ~ multi-purpose 
Tester. Maket .... ·• out of 
fixing Radios and yo~ • O.,ve 
to spend money on o~._ 

r<!ody-mode equipment. 

Soldering, w iring, connec t ing 
Ra dio parll . • . building circuits 
with your own hands-you can' t 
beat this method of learning. When 
yo11 construct this Recti lier and Fi I
ter, Resistor and Condenser Tester, 
etc., you get a really practical 
slant on Radio that leads to o 
money-making future ~ 

HERE'S THE LATEST, SIMPLEST WAY TO 
TRAIN at HOME for a GOOD LIVING 
in RADIO-ELECTRONICS & TELEVISION 
I train your mind by putting you to work with your 
ltanJo on a big 6-Tube Superheterodyne Receiver . 
·And, bel ieve me, when you gel busy w ith real 
Radio Parll - 8 big Kits of them - you really 
LEARN Radio. and learn It RIGHT I You get the 
practical sl\lff you need to be u1elul in Radio, and 
that'• what It taktts to make money. You don't hove 
to worry about what to do with these 8 Kits of 

with real ""Shop .. practice, makes every subied 
p lain and easy to understa nd and remember. 

A BUSINESS OF YOUR OWN ••• 
OR A GOOD RADIO JOB 

"How to Read Radio Diagrams and SymbCII•" 

Porto. Step by step, I show 
y~u how fo build circuits, 
tes t , experiment , troubl~· 

ohoot. And you don't n eed 
any previous olCperience. The 
Sprayberry Course starts · 
right at the beginning o f 
Radio I You can't get loot I 
Simplified leuons, coupled 

Soon after you b egi n Sprayberry Training, I 'll und 
you my sensational BUSINESS BUILDERS . You' ll 
fin d out how to gel and do neighborhood Radio 
repair iobs fot nice profih and rich e xperience 
wh ile leoming. Thi• sort of work con easily pave 
the way for a Radio Service bu•iness of your own. 
But with Sprayberry Training, you •re not limited . 
You con swing into any one of the swiftly expand
ing broncheo of Radio-Electronics INCLUDING 
Radio, Tel evision, FM, Radar, Industrial Elec
tronics. Be wise! Decide now to become a fully 
quolifled RAD IO-ELECTRON ICIAN. Get full details 
about my Training at once I Moil coupon b elow for 
my 2 b ig FREE Books . 

Here's a valuCible and wonderfully com• 
plote ne w book which explains In simple 
English how to read and understand any 
Radio Set Diagram. Includes translation 
of all Rad io symbols. Send for this vol
ume at once! It's free ! Along with It, 
I will send you onother Big Free bCICik 
describing in detail my Radio-Elec
tronic Training. 

.•.•.•.•..• ,., _______________ .. __________ . 
SPRAYBERRY ACADEMY OF RADIO 
f . l . Sprayberry, President, Room 55106 Pueblo, Colorado 
Please rush my FREE copies of " How to MAKE MONEY in RADIO, 
ElECTRONICS and TELEVISION," and " HOW to READ RADIO DIA· 
GRAM$ and SYMBOLS." 

I 
I 

I 
I 

Name ......................................................................... ··- .... Age .. .... .... .... ... .... .. . . ... I 

Address ................................. ~ ...................................................................... '* ......... , I 
City .................. ,M~i;";~-~~~~·.-;~··;;·;~·;;~-~~ ~::: ~~;;·;~;~;························-· I 
·····---------------------------· 

OCT. 21 
19.46 
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Individua l instruction is 
necessary in teachi ng 
television. Here an in
structor helps a student. 
Each student must build 
7 radio sets before he 
is allowed to start on 
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 
reduced in cost as the television in
dustry 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 to be 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. Livine: quarters are ob-
is lavishly equipped with the most advanced test equipment. ...., 

22 POPULAR 
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 

• 
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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 officials 

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 
of America's great radio and electronics indus
try. Such leading television, radio and electron
ics manufacturers as Western Electric, Du 
Mont, Federal and Edison are nearby. Newark 
also is near Radio Stations WJZ, WEAF, 
W ABC and WOR; each a leader in broadcasts 
going on networks all over the country. This 
means that the school offers numerous advan
tages, as it is in touch with most recent devel

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. 

The school issues a special Bulletin, Num
bered 310, which illustrates and describes its 
facilities and equipment and shows students us
ing its varied laboratory equipment. Bulletin 
310 also describes classes that may be attended, 
housing conditions, costs, hours, etc. To get 
complete information write for Bulletin 310 
(for which no charge is made) to the New York 
Technical Institute of New Jersey, 158 Market 
Street, Newark, New Jersey. 

opments in radio and television:- ThiS 
also means that qualified radio and 
television engineers are available to the 
school for teaching purposes. 

A line of RCA television receivers used for comparative test 
purposes at N.Y.T. I. of N.J. 

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 vete.rans desir
ous of gettjng practical television 
training. At the present time, there are 

• 
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Quicklyl Easilyl Pleasantly 
-In 10 minutes a day In your own home 

.. The World's greatest molder of men"-at last reveals to 
:rou In these five complet e book-courses (value $5 each) 

1. How YOU Can Build a Mighty ARMI 
Let me give YOU. TOO. such a paJr of chain· 
breaking bleeps. T he strongest -armed man ln the 
world. George F . Jowett, p lann ed tbla course f o r 
)'OU, His great e xper ience stand & aa p roo f that 
YOU, T OO, can get the anna men r es pect a n d 
women admire. 

Complete Arm Course 

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

Fl,.t prlae for 
PhPIUI perfec• Look at the Hero ic Ch eat of 
tlon. thla J owett P upil. A pow er· 
house o! en era-y. F er·r is writes. " I want to 
a dd my sincere gra titude to that of thousands of 
pup ils f or w onderful results f rom your course. 
Your c ourse Ia by fa r t h e b eat. " If yo u h ave a 
n a rro w . sunke n cheat I can Improve It s o that you 

25c 

will be p r o ud to s how It o ft' . 

Complete Chest Course 25c 
REX FERRIS 

Champion of South 
Afrlc., aa ya, "I 
owe eve rytttlnC to 

3 lowett Me thods." 
• How YOU Can 

Build a Mighty BACKI 
Look a t bla r ock·llke Back nowl He aaya , " Yo u 
have worked wonders fo r me. Yo u are b e ad a .nd 
a houlders a bove the r est In y ou r p r ofession. " Let 
me help YOU, TOO. build a back o f p ower. Squa r e 
shou lder s wlt.h enviAbl e m ili t a ry spre ad. A aplne 

CHAS. SCHAFFER 
an amul nc .lowett 
product. Once a 
puny w ealcllnc. 
Now ve ,.attle ath· 
lete. . 

as strong as a steel shaft. 

Complete Back Course 

4. How YOU Can Build 
a Mighty GRIPI 

YOU, '1' 0 0, can have a Manly Gr ip llke t b la 
J owett pupil. What would you e-lve for a f orearm 
like that , w ith Its bon e·crushlng gri p? Finger• 
strong aa steel pin cers. A hand like an Iron v is e. 
YOU, TOO . can ge< these symbols o r real manll· 
nesa. I ha ve p roved to thou sands thi s Is no mere 
dream . Le t me mold a pair of arms like thls f o r 
you , •. with a grip of might. A handshak e that 
will w in f riends -- success . 

25c 

25c 

Complete Grip Course 
W. BURNS 

5. How YOU Can 
Build Mighty LEGSI 

A .lowett·made 
Olympic Strencth 
Champion. 

What would you give to have the all-rou n d b e
man strength of B o b Mitchell? It's reasonabl e to 
assume that what I have done for thousands, I 
C"an do for you. I myself Increased my thighs b y 
8 Inches, my calves by :S Inches, by this s imple . 
u nbeatable method. I 'II help you build l egs that 
nre renl pro ps or lenplng. tireless power! 

Complete Leg Course 25c 
BOB MITCHELL 

A .lowett Cham· 
plon-notlnwords Last Chancel Get All 5 
~'::'co':fos~CTUAL Picture Courses for$1 00 
Send for them now and learn t he " World's Grea t e s t 
Secrets o f Body Bu ild ing. •• FREEl Mar velous Photo 
Book o f Famou s Stron g" Men, • 'Nervea of Steel
Muacles like I ron" . 

RUSH COUPON NOW 

l .. r .. f . 
Jawatt 

Clta•,i•n til 
Cll•••i•a 

.lowett Ins titute of Physical Culture 
230 Fifth Avenue , De p t , PS·610, Ne w York 1, N. '• 
Ge orge F . Jow e t t: Your proposition look s c ood t o me. Send 
by r eturn mall, prepaid. the courses checked below , f o r 
which I enclose I l. Include FREE b ook o f PHOTOS. 
0 All :S cours e s f o r • •• 8 1 0 Molding Mlcht:r Lega 2 :Sc 
0 Molding a Mle-hty Arm 2 :Sc 0 MoldiJ18' a Mlsrht y Grip 2:Sc 

• 
0 Molding a Mle-hty Back 2 :Sc 0 Mold1118'aMightyChea t 2:Sc 
0 Se nd all :S C.v.D . ( •1 pJua poatace. ) No ordera leaa 

t han 81 sent c.o.D . 

NA.ME •• • • •• • • • • • • • • . • • ......... .. . .. ... . . . Aae •••••• 
(Please prtnt plainlY. Include Zone Number.) 

ADDRBSS .• •••••••• • •••••••• •••••• ••. • • ••• • • • •• •• . 
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I A Completely New Home
Study Course in PHOTOGRAPHY 

Whether it's for fun or profit, 
you'll enjoy learning photogra· 
phy this new. easy way. Every 
phase of photography is care· 
fully covered. with the latest 
techniques and methods fully 

explained. It offers hours of pleasure as a 
hobby, and thousands of opportunities as 
a career. 

12-Month Home-Study Course 
Written and directed by expert photogra· 
phers with years of teaching experience at 
one of America's leading educational insti· 
tutions. A really THOROUGH education in 
photography. tauqht in 'easy steps and .sim-
ple terms. Write Today. 

OODY EDUCATIONAL INSTITUTE, Inc. 
208 E. Wisconsin Ave. • Dept. 10-A6 • Milwaukee 2, Wis. 

LEARN MONEY
MAKING 

• 

IN SPARE TIME - by E••ll' Picture Ch•rt Method 
Same Simplified Method that baa belped tram creators of ~· .... 
••Terry & P i rate• . ' ' ' ' Frecldea, ' ' ''Out Oo.r w.,, '' ''Wlonte 
Wlakle," " Rec ' lar Fellera," "Stranae A• It Seema, " ~""~ 
" Tbe Nelchbora," and maay othera. Earll whlle JeamiDI'. 1 ~~;i 
Sead JOe for P i cture Chart (to te•t your ability). Samplee \.1 
of aueeeaafal •tud ea ta. and fall detalla. (State aae. ) 
lladon School of Cartoon1111. Dept 4630, PlllladeiJIIII 1, P1. 

TORS 
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 det ermined 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 
905·1 Columbian Bldg., Washington 1, D. C. 

Please send me full infor mation on how 
to secure P at ents & T rademarks. 

N ame ............. .. ....................................................... . 

Street .............................. ........................... .......... . 

City ... ............................................. State ............ . 

Copynghled matenal 
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IIMIIZINfJ 
VtJtiJMEI 

-+hinlr from 
CoVER !l~er3iopC -AC 
home WU'lng Equipment . 
Motors and . ets-2000 
Over S009 subJ~OOO facts. 
lllostrations-u 

VOL. 1 Eleet.ric!ll 
Principles & clrc\11~ 
-signal systems s. 
telephonY; 460 page 

VOL. 2 Wiring for 
L . ht Power-N~n. 1g • A ·ation 
Fluorescent. VI h ld 
Li hting-Bouse o 
A~pliances-Farm 
·Electricity; 460 pages. 

VOl 3 D. C. Motors 
and Controls, ips:~:d 
tion, operatlO Weld
Maintenance, 
iur-o20 pages. 

VOL. 4 A. C. :Motors 
d Controls - Elec

~onics-'100 pages. 

VOl 5 Armature & 
Stator Winding and 
Repair-S50 pages. 

VOL. 6 Refri~e.ra-
t
. & Air Condit1on• ton . 0 ft ,.,..<&_ 

tng; Rad1o-ol P--

VOL. 7 Antomotiv~ 
Diesel and BatterY 
42()pages. 

I • 

• ' 

. . . ......-~-.-.- - ... 

He~re''s one of the greatest~•get acquainted" 
offers ever made. This book of 150 Electrical 

Priints and Wiring Di8$rams is YOURS
abs olu1tely REE. IT'S an outrtght gift-you pay 

nothing to get it and nothing to keep it. . 
The book is "chuckfuJ" of valuable charts. dia~am.s, wiring 

methods and instructions for reading and using wiring shop 
prints. You'll find its pages packed with up-to-the-minute elec-• 

trical information. AU the shop prinis are full size with f ull explana-
tory information ••• they have all been developed and pretested in the 8• :.;..ce~:rKE 
big Coyne Training Shops. I WANT YOU TO HAVE THIS BOOK,.-------. 
AS .MY GIFT and HERE'S ALL YOU HAVE 'XO DO 'XO GET IT: 

Examine My New 7 Volume Set 
Get This B'oolc of !50 Shop Prints Freel 

BOOKS 
MUST EARN 
S TIMES THEIR 
COST OR YOUR 
MONEY BACK 
I personally guar
antee that at the 
end of 1 year after 
you receive these 
books, t hey must 
ha ve earned five 
times their cos t 
or you can return 
t hem a nd I'll re
fund e ver;9: cent 

To get your FREE copy of this Shop Print book all you have 
to do is to let me send you my complete new 7 volume set of 
electrical books-COYNE PRACTICAL APPLIED ELECTRI
CITY for 7 days FREE examination. H ere's a set of books · 
written f or the ••beginner" or "oldtimer" in electrical work 
who is anxious to get ahead. This7volume set covers everything 
electrical from house wiring to advanced DC & AC motors and 

· equipment. Thousands of "show how" diagrams and photos. 

SEND NO MONEY I you p rod. 

The new 7 volume set of practical electrica] books is so NEW, so DIFFERENT and so 
UNIQUE that you have to see the set to really appreciate how much it can mean t o you 
and your future. So here's what I'll do--I'll send you the complete set of 7 volumes 
( p i c tured below) at my risk, · for 7 days FREE E x amination . I'll also 
send you the New Coyne Book of P rints & Motor FREE gift to 
you T O KEEP REGARD DE TO 
KEEP THE 7 VOLUME,;,.c..a. COYN'E 

Keep ALL the books 7 days. 
If not 100 o/o pleased with the 7 
volume set just return it and 
you owe nothing. If you 
keep the 7 volumes you can 
pay for them at the special 
low rates shown here in the 
coupon at right. 

Coupon Is Not An Order 
-UNLESS You Decide 

to Keep the Books I 
YOU'RE NOT BUYING THIS I 
SETWHENYOU SEND THIS 
COUPON,you'remerelyasking 1 
to see them FREE for 'l days. 
The coupon becomes an order 1 
only if you decide to keep the 
7 vol. set after 7 days' exami- 1 
nation. SEND COUPON NOWI 

B. W.Cooke, Dir •• Coyne Electrical School, Deot. 7 6-RS I 
soo South Pauli- st., Chlcaco 12. 1111nors· 

Send me the NEW 7 volume set COYNE APPLIED I 
PRACTICAL ELECTRICITY. Also send me t he bound 
volume of 160 Shop_Prints which I am to keep FREE I 
WHETHER I KEEP THE 7 VOL. SET OR NOT. I'll 
either return the 7 volume set i n 7 days and keep t he 160 1 
Print book and owe nothing or 1'11 keep the 7 vol. set and 
pay$3.00in7 days and $3.00 per month until$21.00i s paid 1 
or send $19.75 cash. You include FREE one year consul
tation service and Technical Bulletins. I 
NAME --··· , ----- ___ Age -- I 
AJ)DRESSL_______________________ ------- I 
CrrY-----------------Zone---.STATE---------
D Check here if you wnnt to pay postman cash prico of $19.75 

(you save $1.25) delivered. Same 7 -day eJUUDinntion privi
lege and Money-Back Guarantee. 1 ------ ·--- ---

OCT. 25 
1946 

• 
·~ . ~ . 

• 

• • • ,· 

• 

• 

• 

: 

• 

• 
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PATENT 
PROTECTION 

INVENTORS 
A PATENT IS A VALUABLE RIGHT 
On the basis of a provision in the Consti
tution of t h e United States, Con gress h as 
establish ed a syst em under which inventors 
may secu re the exclu sive right to prevent 
the unauthorized u se, manufacture an rl sale 
of their inventions for periods of seventeen 
years. The inventor secu res this protcetion 
b y obtainin g a p at ent fr om the United 
States Patent Office. 

• • 
\ 

Victor J. Evans & Co., 
has a staff of experi

en ced r egistered patent 
attorneys, available to 
r epresent inventors in the 
preparation and prosecu
tion of their cases b efort:' 
the Patent Office. Df>
taile d information and 
the steps to h e taken in 
obtaining patent protec
tion will b e furni shed 
upon r equest. 

FORM BELOW FOR 
MAILING CONVENIENCE 

PATENTS • TRADEMARKS • COPYRIGHTS 

I 
I 
I 

VICTOR -'• 

REGISTERED PATENT ATTORNEY 

• 
I Main Office : l-1-0 -L Merlin B u ilding, Wa&bingto o 6, D.C. 
1 Pittsburgh O ffice : 521-C £ mpire Buil rlin f! 

Los Angele s O ffice: 738 -C S.-c•urit~· Building 

I Please forward to me detailed information re
I garding procedure to obtain Patent P rotection. 
I 
I 
I 

Nam e ... . ...... . ... . . . .. .. . ...... . ..... . . . . . . . 

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

ILCity an d State ........ .. . ...... ..... . ...... . . . 
--------------------· 

IBII 
BOOK 

TEll S NO . 

au tAN 
R TO 

BE A TAXIDERMIST-Learn by Mall 
Easy h o:ne lessons t ea ch you q u ick ly how to MOUNT 
BIRDS , ANIMALS, GAME·HEADS, FISH-to TAN LEATHER, FURS. 
Save your h unt ing trophies. H ave a home museum. I t's t hr llllngl 
Taxidermy Is wonderful, F UN , A PLEASURE H OBBY AND A MONEY 
MAKER :-Jnv estigate! Get this stran e:e FREE BOOK. EXTRA MONEY· ..:.E arn in your spare time. S ell Game is erowlnt 

• you r m ounts ; and do work f o r 
other s portsmen. Students report $30 to $ 7 5 and sca.rcer- every 
m ore per month . B le: demand. Fine pr ices . If you specrmenvaluablel 
w ant REAL PR OFI T frOm s pa re time WRITE T ODAY. !-.-!~~~~~ fREE BOOK -with 100 photos o f wild game . T ells a bout Taxi· 

derm:v a n d h ow YOU can learn, eas ily, qulckl:v. Old 
reliable sch ool. 27 5,000 s tudents. - - ST OP thi s minute an d TEAR 
OUT THIS AD NOW a s a remi nder : then "write: g e t t h e f ree book . You 
will be dellg htt>d. AMAZF.D. RUSH pot;ta l o r letter and l earn how 
to ha ve mor <' FUN, FA~(:T"J '\TTON , PROFI T . ~tate :vou r AGE. . 
Northweste rn School of Taxidermy. Dept. 3397 Omaha. Ne b. 
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-PHOTOGRAPHY-
Wh ether you a r e inter es t ed in phot ogr aphy 
for fun or as a car eer-get the facts as t o how 
Amer ica's larg est , bes t equipped school ca n 
quickly qualify you in leisu r e t im e thru 
success-proved hom e study courses. Also r esi
d en t training . Writ e for full d etails. 

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

let1rn 

from 
llnllpptof!etl Scllool 

Tile ltltgest of Its Kind 

TI ME H OME 
YOU fOR 

SPARE 
PREPARES 

T RAINING 
BIG P AY 

The deman d for skilled watch repairers-men a n d women 
-is increasing with the step-up in the man ufacture of 
watches. Now is -the time to prepare yourself in this fasci
nating profession with the aid o! our highly pract ical 
HOME TR AINING COU.RSE- in your spare time at home. 
Start your own business or accept a big pay position. 
WRITE TODAY FOR FREE DET A I LS - Earn while you learn 
with a n "approved" school. Get the facts-then judge. 

ILl iNO 5 SCH O OL OF WATC H REPAIRING 
63 12 Hu nting to n Str ee t . Dept. PS- 10 . Ch icago 3 0 . I l lin o i s 
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IE D F OP R ITY 
Here is an industry that offers every oppor
tunity 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 Condition
ing work- the largest and most completely 
equipfed school of its kind in America - a 
schoo that already has trained thousands of 
men for just such opportunities. 

EADY 

FACTS ABOUT THE 
I NDUSTRIAL TRAINING 
I NSTITUTE ••• 

Founded in 1916. H as trained more tha n 400,. 
000 men for prac tical work in industria l fields. 
From 1942 through 1945 trained s pecialized 
t echnicia ns, exclusively, for the Army, Navy~ 
and M arine Corps. Now training thousands 
of veterans onder the G. I . B ill, both in its 
R esidence Schoo ls a nd by home-study. Occu • 
pies five buildings o f i ts own. H as over SS00,-
000 invested in training facilities, wi th a n 
inst ruction staff of more tha n 100 men. Known 
ever)•where as America 's foremost school of 
pract ical t raining for industry. 

AUTHORIZED TO ACCEPT 

VETERANS FOR G. I. TRAINING 

Learn Refrigeration and Air Conditioning-
now, while the time is ripe. You don't need any r: , 

d d h I' · · If REGISTRAR, P2K a vance sc oo mg or previOus expenence. I INDUSTRIAL TRAINING INSTITUTE, I 
you are at all mechanically inclined and have 2uo LAWRIENCIEAviE.,CHICAGo 2s, ILL. 

gone to high school for at least one )·ear or have Please send me, FREE, your .. Camera Visit" booklet 

I and information about the opportunities for trained I 
equivalent education, we can teach you Re- men in Refrigeration and Air Conditioning. It is under· 

frigeration and Air Conditioning. Everything I ~~~~~t- ~-~~~~ .b~- ~~~~~-~~ -~~~~~:~i~~: •••••....... I 
is made simple, fascinating and easy to grasp. 

I 
ADDRESS .. ... .. .... . 0 ••• • ••••• 0 •• • • ••• •••• •• 0. I 

w R I T E F 0 R CITY ............. . .•...... STATE ... •.. . . ..... -
....__,___ _______ f_U_L_L_ D_ET_A_I_LS _____ ~RE YOU A VETERAN:... ..... .. . . _J 

OCT. 27 
19.46 

C.opynghred m< 'n..:tl 
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so IT NEEDS FIXING 
By S. T. CHRISTENSEN 

the "Fix-it Man" 
11WELL, I guess I'm the fellow to see, for 

I've repaired thousands of refrigerators 
(home and commercial both) , vacuum cleaners, 
radios, 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 

28 POPULAR 
SCIENCE 

situation quickly adjusted itself and many re
pair parts were given the high priority rating 
of AA2. After all. we had 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 r epairing. 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 
hundr eds of men all over the country writing 
to me telling m e how the course has helped 
swell their pockets with cash. If you too want 
to prepare now for your future, I suggest you 
read the next page and send me the handy 
coupon." ADV. 

• 

• 
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BIG MONEY 
INDEPENDENCE 
A PROF/TABJ,£1 

i.IFETIAIE 
BUSINESS 

OF 
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 from your garage, basement, vacant store, etc. Work 
as many hours as you wish-the home appliance repairman is his own boss. 
It is a profitable occupation for on many types of repairs it is not unusual for 
a repairman to charge on the basis of $5.00 to $6.00 per hour. Don't gamble 
with your future-learn a trade that will always support you. Remember, 
as long as electrical appliances are used, there will be a need for electrical 
appliance repairmen. 
If you are at all mechanically inclined-can hold and use tools-then you 
have all of the qualifications required for becoming a big money earning 
home appliance repairman. It does not matter if you have not had a great 
deal of schooling or had previous experience 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 repa;-.-.,en the country over. Price of course is so low 
that the savings on your v ... .u household appliance repairs will quickly pay 
for it. Act now! Mail the handy coupon below today. 

·----Read What Our Students Say About Course-----
• 

I reallY beUeve your course 
the best Investment a me
chanicallY mtnded man can 
make.-ClaUde E. Allen. In
dianapolla. Ind. 
I have received your Course 
in Appllance Repairtng and I 
must say I am well pleased 
with same. I am onlY sorry 
I did not have said Course 
some years ago. I have learned 
so much more through this 
course I would not part with 
lt.-Charles Schwarz. BamU
ton. Ohio. 

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

I am a mechanic for the 
Western Union Telegraph 
Oo. Three days after re
ceiving the lessons in re
frigeration I earned the 
exact cost of the course. 
-Henry S. Lee. WashinR
ton. D. c. 
I work day times at the 
sh1py::.rd and after 4 :oo 
P.M. I operate from m:r 
cellar and garage. I av
erage SlO.OO to Sl5.00 clear 
every day.-Walter Banh:v. 
Brockton. Mass. 

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

CHRISTY SUPPLY CO. 
2835 N, Central Ave •• Dept. D-4501 
Chlcaco 34, Illinois 
Please send me free mustra ted literature about America's 
Fastest Growing Indust ry-ELECTRICAL APPLIANCE 
REPAIRING. 

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

Addreu .. ,_ ................ -.--.... ----·---·--··----········ 

CltJ ·········--······-·---·--·· .. --·----····--·.S'ta.te._ ................ .. 

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

'--------=---------------------.~ ... ------------------------------· 
OCT. 29 
1946 
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It's YOUR future-Make the most of it! 

Start now to earn 
· the bigger pay in 
electrical repair 

• 

WAS there ever such an op-
por tunity to get started 

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

THE LIBRARY OF ELECTRICAL 
AND REPAIR MAINTENANCE 

S vols., I 826 pages, I 724 Illustrations 
Gives you the "know-how" to tackle any wiring or motor 
job. Five books show you HOW-to Install all types of motor 
and generator units-to inspect and repair motor sta.rters and 
eenerators-t o diagnose motor and generator troubles-to fig
ure new windings for old cores-DC and AC windings-to test 
armature windings-test induction motors, etc., etc. One 
book is full of trouble-shooting charts that show quickly 
symptoms, causes, specific remedies, etc. 

Toke the first step toward improving YOUR future
Moil this coupon TODAY 

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

rl;~~~~:~:;~w~~~;.;~~~;,~l 
Send me for ten days • free examination the Electrical Main- I 

I tenance and Repair Library. If satis f actory I will send you 
$1.~0 In 10 days and $3.00 monthly until the price of $16.~0 I 

I Is paid. If n ot w a nted I will return b ooks postpaid. (To In- I 
sure prompt s hipment write p lainly and fill In all lin es.) 

1 Name ..... .. •••.•••. • .• ••.•. .••• •• • •••••••••••••••• • I 
I H ome Address .•••••••••. • •.•••••••..••.• • .• • · · • · · • • • • I 

City and. State • •. • •• • ..•• ••• • • .. •. . •. •••. •. . •.•.•••. •• 
1 Company . .. • ..• • •••. • . · • · • • · · • · · • · • • · · • • • • • • • · • • • • • · · 1 
I Pos tt.ion . .... . • .•..•.. • ... . • .••..•..•.. . ..• • . P SM 10·46 , 

30 

Get into 
Aircraft 

Engineering 
Take the first step now. Learn to be an ex
pert aircraft draftsman, with real industrial 
know-how, for only $5.00. Use-e-

AIRCRAFT DRAFTI·NG 
T his book teaches air.craft drafting as 
it Is done In the big plants today. 
Written by a man who ha.~ trained 
hundreds of draftsmen for Consoli· 
dated a:nd Republic, It gives you "in• 
~>Ide" Information on all drafting 
room practices. aircraft design and 
production proce·tures, en gineering 
practices. You can learn at home. 
Every step is clearly explained and 
illu!itrated with many clear drawings. 
No previous knowledge of dra(tlng 
is needed. 

EASY to-learn. Nearly 
I 000 I art e. clear draw
lnts help you SEE 
how It Is donf •. 

• 
PROFESSIONAL 
tralnlnt. FuJi Instruc
tion In Industrial and 
drafting room .Proce· 
dures. 

FREE EXAMINATION OFFER 
The Macmillan Company. 62 Fifth Ave •• N. Y. II 

Rend me a copy of KATZ: Aircraft Drafting at $5 with the 
unrlerstantllng that I may return it within 'l days ' without 
charge . 

. Signed ....... ... ... ... .................................. 
Address .. ..... .. ... .... ...... .. .. ........ · .. ' . ' ........ .... . 

POPULAR 
SCIENCE 

• 

LEARN AT HOME-LOW COST 
Write 120 words per minute. Easy for adults. 

Famous Speedwritlng system. No signs or symbols; uses ABC's. 
Easy to Jearn and use. Fast preparation for a position. Nation
ally used In leading otllces and Civil Service; also by executives. 

. writers. speakers, lawyers. scientists. students at college. Over 
100,000 taught by mail. The very low cost will surprise you. 
23rd Year. 

WRITE FOR FREE BOOKLET TO 

Dept. 2610-8, 55 W. 42 St .• N.Y. 18. 

••• 
STUDY AT HOME Legally trained men win higher posi-

t ions and bigger success in business 
and public life. Greater opportunities now than ever before. 
More Ability: More Prestige: More Money 'r: :Yu~t.ee. t':,~ 
can train at home darin.r spare time. Deg-ree of LL.~. We tumllah all 
text material. incladif!&" 14-volame Law Library. Low cost, ••,r 
terms. Get oar valuable 48-~ "'Law Training tor Leadership • 
and ""Evidence" books FREE. Seod NOW G. I. APPROVED. 
LASALLE EXTENSION UNIVERSITY .41 t South Dearbot11Street 

A Correspo ndence Institution Dept. 1083-L Chlcaco 5, 111. 

TRI-STATE COLLEGE •••••••••••••••••••••••••••••••• 
B.S. Degr- in 27 months in Engineering (all branches) • Bu.. 
Admin., Acctg. and Sec. Science. 63rd year. School now ftlled 
to capacity. No applications can be accepted until further 
notice. 5106 College Ave., Angola, Ind. 

800 pages of the latest 
Radiofaets,tables,dia~DlSo 

etc., for on-the-job use. "Quiek
as-a·wink" reference Index for 

overl,200subjects. Theworldofradio 
principles and ealealatlons at your ' "fin.rer 
tlpe". Written bytheCoyneTeehnleal Staff 
and backed by 47 yeara of experience. 
EVERYDAY R£FEREN 

FOR RADIO WORK 
Whether you make, repair or 
ndlo equipment, you can use 
book to good A 
use could raise you the 
lll&t:lon. Quick facts- qaic:k 
Eapecially valuable tor 
own shop. Eve!Y_ chart 
de. Every UOOK-UP pre-

SEE IT 7 DAYS 
You may have this NEW Radioman's 
Handbook for examination 7 days free. 
Look It over leisurely. 1t you don't think It' a 
the beet $8.25 lnveatment you caD make
aend It back andJ'OU owe nothiol[. U 70U keep 
tbe book aeod $8.26. Batsee lt ll'eeaoybow. 

SEND NO MONEY! co.~p:':-!'e'::~: 
to see this book 7 days ~EE. Macri it 
today. You take no risk. This book Ia just 
olr the press and qu•ntltlea •re llmlted. 
Tecllnlcal Book DIY. Coyn• f_lectrlcal School 
SOO S.Paullna St., Dept. 78-RS, Chlcap 12 
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e Today, choose the job you want-and prepare for it. Or if you are already 
engaged in the work you like rbest, start training now for quicker promotion. 
Acquire the knowledge that will help you to get ahead faster, make more money 
and have greater security. 

American School, founded in 1897 as an educational institution not for profit, can 
help you to reach your goal 
just as it has helped others 
during the past forty-nin e 
years. Check the coupon at 
right, add your name and ad
dress and mall it at once. The 
school will send you details on 
its training plan and outline 
of study prepared ·bY special
ists. There is no charge, no 
obligation, so send t he coupon 

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

WU71out obligation, Please send FREE and postpaid, bUlletin and detalls 
of the Subjects checked. 

I 0 PLASTICS ENG'B 0 Accounting and C.P.A. 

I 0 Refrigeration 0 Electrical En.rr . 
0 Draftfnl' and Deal111 

0 Architecture 0 Electricity-Praet. I and Building 0 Electron ics. Industrial 

for Men and Women 
0 Radio 
0 High School 

0 Contractin~r 0 Bookkeepin~r I 0 Pra·ctical Plumbin.r 0 Private Secretary 
0 Air Conditioning 
0 Mechanical Enl'. 
0 Shop Mana~rement 
0 Tool Making I 0 Automotive Engr . 0 Diesel En~rineerin.r 

n Aviation Drafting 0 Sheet Metal Pattern I 0 Aviation Draftln~r immediately. 0 Busin ess Management 0 R a ilway TrainlnK 
0 B etter Foremanshi.D 
0 Machine Shop 

Operations 

l •lame . • ... • . ••....... .......•................. Orcuf)atio-n . ........... . 

Address . •.....•..•...•... . .....•••••••.•..•...... . Age . ...••••••• , 

Dept. G746 Drexel at 58th Street, Chicago 37 I Oitu .. .. .. ....... ............. .. . .. ........... Btate ............ .. 

LEARNED 
QUlCKL Y 
AT HOME 

"I didn't dream 
I could actually 
learn to play 
witho u t a 
teacher. Now, 
when I play for 
peop l e they 
hardly believe 
that I learned 
to play so well 
in so short a 
time." 
0 H.C.S., Calif. 

What Instrument Would 
You Like to Play? 

JUST name your instrument and we'll show you how you 
can learn t o play it-quickly, easily, in spare time at 

home. Never mind if you don't know one note of music from 
another-don't worry about "special talent." And forget all 
you've ever heard about music being hard to learn. 

The truth of the matter is that thousands now play who 
never thought they could! Yes, men and women everywhere 

have discovered this amazingly easy 
LEARN TO PLAY way to learn music at home. Now they 

BY NOTE are enjoying the thrilling satisfaction of 
Piano Guitar playing the piano, viol:ffi, ~uitar, saxo-

Violin Saxophone phone or other favoi?-te ?IStruments. 
Organ Mandolin Some of them ar«: playmg m orches~as 

Tenor Banjo and _over th«: rad10; oth«:rs are teachmg 
· Hawaiian Guitar ll,lUSlC, makmg money m spare. or full 

Piano Accordion ~e. And. ~ousands. are hav~g the 
Or Any Other tiiJ,le of therr hves playmg fot: therr own 
Instrument enJ?Ym~nt and the entertamment of 

theu fn ends. 

WHEN THEY FOUND 
THEY COULD PLAY 

This easy-as-ABC way! 
PLAYS AT 
DANCES 

"Your lessons 
have been 
most satisfac
tory. I can 
play all of the 
popular 
songs. I have 
earned money 
playing at 
dances." 
0 E.N.J .• ~ew 
York. 

PLAYS ON 
RADIO 

"I can't keep 
from telling you 
that I have a 
good position 
playing from 
KT H S, H o t 
Springs, Ark., 
eve r y morn-
. " OJ s Jng. • ., 
Okla. 

No tedious study and practice, no tiresome exercises. You 
learn to play by playing- start right in with the melody of a 
simple tune! It takes only a few minutes a day; the cost is 
trifling. Does it sound too good to be true? Mail the coupon 
and get the FREE PROOF! 

FREE PRINT AND PICTURE SAMPLE 
Fascinating illustrated booklet answers all your questions; 

free Print and Picture Sample shows how method works. If 
interested, just mail coupon . U . S. School of Music, 810 
Brunswick Bldg., New York 10, N.Y. 
• ..tctrtal pupils' 11ames on r equest. Pictures bl! prof essional models ----------------------U. S. SCHOOL OF MUSIC 
810 Brunswick Bldg., New York 10, N.Y. 
I am interested in music study, particularly in the instrument 
indicated. Please send me your free illustrated booklet, "How to 
Learn Music at Home" and the Free Print and Picture Sample. 

N a.me • . • .. . . . . .. . . . . . .. .. . .. . . . . . . . . . . . . . . . . . . . .. • ••• • 
(PLEASE PRINT ) 

Address • .. • • . • . • • . • • . • • • • . . • . .. • . . . . . . . . . . . .. . . . . .... 
Have you 

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

• 
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At the Tip of Your Pen! 

Send·for this Famous FREE Booklet! 
••FORGING AHEAD IN BUSINESS" is a 
stimulating, 6 4-page booklet which de
scribes the Alexander Hamilton Institute's 
executive training plan. If you are ambi-

tious and really want to 

.. 
Bustness. 

• 

get ahead in the business 
and industrial world, you 
will find this o ne of the 
most stimulating pieces of 
literature you have ever 
read. 
It is mailed to you abso
lutely FREE! Use the cou
pon! 

·-----------------------------------ALEXANDER HAMILTON I NSTITUT E 
Dept. 469; 71 West 23rd Street, New York 10, N.Y. 
In Canada: 
54 W ellington Street, West, Toronto 1, Ont. 
Please mail me, without cost, a copy o f the 64-P&ee 
book-" FORGING AHEAD IN BUSINESS." 

~~e .. . ... . ... . .. . ...•.... . •...•.••••••••••••• 

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

ELECTRICAL TRAINING 
Intensive 32 weeks residence course in fundamentals of indus
trial electrical engineering, including radio, electron\cs. Pre
pares for technician. engineering aides. Approved for veteran 
training. 53rd year. Write for catalog. 

BLISS ELECTRICAL SCHOOL 
7618 Takoma Ave., Wash. 12, D. C. 

$1,756 to 

• AT 
With An Educational Institution 

Men with specialized training win higher position s, In sure 
la r ger earnings, and a re bigger successes in business and 
publlc life. Opportunities NOW greater t han ever before. 
Send fo r our Catalog. 

ARTS and SCIENCES 
Courses In Philosophy; Education; Letters; P ublic H ealth; 
Medical Jurisprudence; Psychology; Sociology; P hys ics; 
Ch emistry: P lastics: Geology; Politica l Science ; Theology; 
B usiness and Commerce; Accountin g; Math ematics; S ta
t istics; Agriculture. 

ENGINEERING 
Courses In Electr ical, Civil, Mechanical , Dra f ting, Archi
t ectural, Steam, Aeronautical, R adio, Structural, Mining, 
I ndustrial. Petr oleum, Marine, Chemical, Diese l , Aut omo
b ile, Refrigeration, and Air Conditionin g Engineering. 

LAW 
Complete P rofessional Law Course includes 18 Hornbook 
Series college grade textbooks. Courses also in Commercial 
Law, Patent Law and Medica l Jurisprudence. 
McKinley. Roosevelt lncorporated,461 0-AB, Sheridan Rd. , Chleaoo 40, 111. 

AND AIR CONDITIONING 

SERVICE 
MECHANICS 

COURSE 
L ear n at home-h ow to start your own repair shop on lit
tle capital. No previous experience needed. Common school 
education sufficient. Splendid opportunity for older men. 
Prepare now. FREE illustrated booklet. 

1\IECBANICS TRAINING SCHOOL 
7217 So. Broa dwa y Dept. S-10 Los Angeles 3, Ca lif. 

Basic and Advanced Courses In 
AERONAUTICAL .ENGINEERING 

also Pre-Engineering 

Northrop Aeronautical Institute 
1$23 E. BROADWAY lOS ANGELES COUNTY 

HAWTHORNE CALIFORNIA 

. years expert 
-over 108 .000 students en rolled. LL.B.Degree 
a w arded. All texts furnished. Easy payments. Senll 
for FREE B OOK -' 'Law and Execu tive Guidance •• 

AMERICAN EXTENSION SCHOOL OF' LAW 
70·5 646 N. Michl can Ave . , Chi 11, Ill. 

11How lo Ma~e Money 
Wilh Si1nple Cal'loons" 

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

CARTOONIST51 EXCHANGE 
Dept. 1449-D Pleasant Hill , Ohio 

? 
• 

$3,025 FIRST YEAR 
~----------------

11 FRANKLIN INSTITUTE, 
1 Dept. A81, Rochester 4, N. Y. 

RAILWAY 
POSTAL 

CLERKS I Birs: Rush to me, without charge, copy of 
Ve~e;::,~,Get I 32-page book, "How to Get a U. S. Govern
Preference I ment J ob," list of positions , a nd full particu-

tb 
M
0 

a n Y I lars telling how to prepare for them. . 
o er overn- 1 

ment Jobs. City 
and Rural Carrie rs 

- Postoffice Clerks-Pa
trol Inspectors- Accountant 

-stenogra pher s- Typists--etc • 
Prepare Now for next E xaminations. 

I I Name ............................................................................................ -

ll Address ................................................................ Vet'! ............... -
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Here ls some of the Radio 
eqUipment that Is furnished 
you at no extra cost with 
Natlonal' s Shop Method 
Home Tralnlng. BUILD A 
BIG. SEVEN TUBE. LONG 
DISTANCE SUPERHETERO· 
DYNE, an audio oscillator. 
a signal generator (low pow
ered radlo transmitter) and 
m.any other units. Really 
Learn by Doing! Earn money 
early In the Course doing 
spare time Radio work. 

' 

Get Ready-at Home-in Spare Time-For Op· 
portuni ties of Peacetime Industrial Expansion 

REPAR ... NOW- 1ith Shop Method Home Traininb 
BY A REAL ESTABUSHEO ESI EN SC 0 
No doubt about Jlt !-Radio, Television and Electronics Is 
a dynamic, growing industry that offers opportunity TO
DAY for the Trained Radio Technician. It is a field with 
a proved future. Good jobs, interesting and prefitable 
job! are available in Radio Service, Broadcasting, M a 
rine and P olice R adio, M a nufacturing, P ublic Addr.ess, 
and other specialized phases. Untold Radio sets a n in 
use-they need maintenance and repair. Many, many 
more must be built to satisfy even normal demand. 
Trained m e n are cons tantly n eeded t o k eep t ld.a puJ a t
ing indus t ry 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 
S'rEP TODAY! FOR FACTS PACKED WITH OPPOR
T U NITY FOR YOU JUST MAIL THE COUPON BELOW. 

Learn By Doing Right At Hom 
.,,e secret of the success or this 
practical trnln1ng method is the 
experience of working with ac. 
tual full size. standard equip· 
ment durlng your training. Here's 
a fully tested and approved 
method-simple and direct, easy 
to understand and put into 
P RACTI CE! You check what you 
know as you go along. You can 
see progress right from the start. 
It will only take a moment to 
filt out and send the coupon for 
a sample trial lesson. PROVE 
TO YOURSELF HOW MUCH YOU 
CA~ ACCOMPLISH IN A SHORT 
TIME. 

National Training 
Is More Than Boolf Th ory 

Natlona! Schools can furnish you 
this modern. complete, UP·to· 
date training In Radlo1 Televi Sion 
and Electronics for National has 
the Shops and Lal>oratorles where 
Instructors work with students 
and technicians to l>r!ng you
l'lght In your own home-In 

your spare time- the klnd or 
practical Instruction, pt·actice 
and experience that assures defi. 
n I te Progress -steP· by·step 
through the entire field. 

Rus h Coupon Today 
For Full Details. 

See what definite practical prog. 
ress YOU YOURSELF CAN !I<IAKE 
WITH JUST A SINGLE LESSON, 
sent to you with no obligation. 
No salesman will call on you 
from National. You make up 
your own mind. IT COSTS 
YOU NOTHING TO READ THE 
INTERESTING FACTS. 

VET ERA NS - lt you 
Quality for training 
under the G.I. Bill or 
Rights check the cou
pon for a Special 
Bulletin. 

4J Years Experience 
Training Men for Success! 

NATIONAL SC 

Oet this - p lete. s pecial 
ma nua l .. Modern Radi o 
Servlc' n&· •• tt•s tun of 
vaiUble hollr"to do It ln
fonllatl-• 
... for :r-rM if how YOU 
c:.n be-· . thor_.,.,,. 
QUalified Radio. T e i0 YISIOII 
and Electronics Specialist. 
No Obllptlon, Y- !1UY 
keep thtt -1. IT Ia 
YOURS FRU. 

AlSO THIS IIG 
OPPORTUNITY' 

IOOIC FRIEl 
Tells of the m_,. line. 

'

ooct-pa:r Jo• In Radio, 
e le vlslon and Eleetr0111cs 

- H- to start J'out own 
life-time bUsi ness, FILL 
OU TANO SEND THISCOU• 
PON-NOWI 

THESE KNOW 
lOS ANGElES J7. CAliFORNIA 

For o ver 40 years Nat ional training has given ambit ious n:en 
their start in life and helped them win success and secunty. 
National graduates everywhe re gratefully admit that they owe 
their success to National Training. They all started the same
by investigating what National has to o ffer. 

Joseph Michel, J[. , Clifford Hannah , 
Granite City, Illinois. Portage La Prai-
says: " I am enclos- rie. Manitoba, 
ing a letter I received Canada. writes: 

MAIL OPPORTUNITY COUPON FOR QUICK A CTION 
• 

I National Schools, Dept. PSlO 

14000 So. Figueroa St. Mail in EnvPlope or Paste 
Los Angeles 37, Calif, on a P e nn11 po 1tcard. 

I Send me t he free trial l esso11 atld a copy of your opportunity book. 

I 

• 
I 
I 

very shortly after en- "My training 
rolling ... I shall re- has brought re-
ceive a salary advance suits as I 'm in 

I I Name ••••••••••• • •• • •• • •• • •• • •••••••••••• !\ge •••••••• . , 

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

I ·1 I Address •••••••••••• , , • , •••• , , •••••••• , •••••• , • • • • • • • . I 
I Clty •••••••••••••••.••••..... Zone . . . .. . State .•••••• ••. I 
J Chu k here (/ V et eran of World War 11 0 I ---------- -------~ 

OCT. 33 
1946 

• 

Gopynghred m< -r~.:tl 
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REFRIGERATION 
TRAINING 

Since 1927 
t UTIUTIES ENGINEERING INSTITUTE • 
I 1314 W. Belden Avenue, Dept. ~106, 14, Ill. I 
I I 
1 Please send me the FREE FACTS aboat opportanlttea In I 
1 Air Conditioning and Mechanical Refrigeration. I have marked 

the one that interests me most. I 
: OAir Condltlonlnc 0 Mechanical Refrtcen~tlon I 
I I 
• 1 
• NAME-- -- - -------------AGB ---· I 
I I 

~ ADDRESS - -- -------- ----------· I 
I I 
! Cl'i'i------------· -----ZONE .. ____ STATL------------ I 
~--------------------- -----------· 
34 POPULAR 

SCIENCE 

IDEAL XMAS GIFT FOR BOYS! 
Radio Electronic Experiment Kit 

SO Piec.e Cenuine Cornmerci.a.l war aurplue Electronic ap• 
.. r.e tu a. Include • headphone. up•cltor .. potanljometera, 
n•ntora. fu•ea. aockth. h~lic·up- wire, etc. Build hwulrech 
•f fa.cinatint e•perim•nh. Leam eleclronlce at home. 
! .. d $4.H for lti t. complete in•truc:tioft .. alao bluapnnt 
f.,. homo lob. bonc,l>. Or oont COD. LECO ENGINEER· 
JNC CO .. Boa tll· U..cola. Nebr••"-•· PS·l 

LUVUt PLASTICS IN 12 SHORT WEEKS! 
Be a Certified Plastics Technician. Learn factory methods at PTA • 
.Have a business of your own or a high paying plastics job! No 
tools needed. Start any time! Prepare Se.( ~ ';'IU ?~ 
for the future ••• Mail a card today! VETERAN APPROVED 

, ~ PlisHc Tr1hi119 Ass'• ef Alltrkl .Inc.. 1744 CIIIIIIIJI, Dmer z. Celt. Dept. 2 

WHAT BOOKS DO YOU WANT? 
We quote the lowest market prices. No charge for locatlutr 
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 

-Prepare now for a permanent future , independ. 
HOME rnce and securuy with a businus of your own. 

Our practical, easy· to·learn 1:-ome course teaches 
In your you , dunn~ your spare time, h ow to repair wash. 
SPARE m~; machines, vacuum cleaners, electr ic ran~rs , 
TIME l <~mps , motors . irons, etc., and do house wiring. 

WRITE 
TODAY 

for 
FREE 

lOOK 

OPEN YOUR OWN SHOP 
Have a Secure Future 

For the man who is handy with tools, and likes to 
work with his hands as well as his head, there is 
a W IDE OPEN OPPORTUNITY today, in 
this great growing field . If you own your own 
shop you can depend on making more money in 
good rimes . . . and not losing your job in a 
depression . You can start a bus mess of your own 
in your garage or basement with $20 .0 0 worth of 
t ools. One good repair job can pay for the cost o( 
the entire course. Write today for further infor · 
marion , wi thout obligation. 

- - - - - - - - - - - - - - - --. . 
I PACIFIC TRAINING SCHOOL I 
1 7217 So. Broadway, Dept. 5-10, Los Anceles 3, Calif. 1 
I Dear Sirs : Please send me, without obl igation, your free I 

catalog and free details. 
I I I Name . . . . ...... . . . ...... . ....... . . . .... • •. • • • •• • • • • • 1 
I Add ress . . . . . . . . . . . . . . . . . . . . . . . . . . . . . • • • • • • • . • • • • . • . I 
ILCity . . . ..... . .... .. .• .• . . •. . , . . State . ••••••• . •• .••. • Jl --------------------

Copynghted matenal 



Make money with 
horses. Every tanner , 

every lover of horsenesh should have 
a copy or th1s booklet. II you wa.n~ 
to know bow to break, train a.nd 
make money with horses, write codau 
f or full. tnformcuton F"REE. together 
with my special orrer or a course In 
Animal Brpedlng. Jl you are Inter
ested In Caltlng and Riding the 
saddle horse check here. 0 Do 1l w-
ctav-TWW. You'U ru:uer reqrtl 1l. 

BEERY SCHOOL OF HORSEMANSHIP 
Dept.S810 

Pleasant 

Make thousands 
of perfect casts; plaster. imitation 

marble, Artificial marble. Etc. Quick, easy; 
ENORMOUS PROFITS. Rubber molds for speed 
productions. NO PREVIOUS EXPERIENCE 
NEEDED. LITTLE CAPITAL needed. Start in 
basement o r garage. $1.00 raw material makes 
$25.00 finished products. 

PLASTIC ARTS STUDIOS. Rnta 5, Dept. 45, Muncie, Ind. 

"Before taking vour 
eour3e, 1 had received five 
reiectiona to one accept· 
snce; now the 8ituation u more than reversed. 1 
gifle Palmer my tchole· 

l&eartect recomm e ndation."' 
Rev. D. H. James, Iowa 

Opportunities now for new writers are 
greater than ever. And you don't have 
to be a genius to make money. Nor is it 
as hard to learn as you may imagine. 
Gertrude Ather ton was a housewife. Erie 
Stanley Gardner was a lawyer. Mary 
Roberts Rinehart studied to be a nurse. 
Vina. Delmar was a stenographer. 

All you may neert Is the tec hnique or ex· 
pressing your thoughts In an Interesting. 
professional manner·. Yo u don 't have to 
learn the slow. hard way- by trial and error 
- because now there's a dlre<;t way: Palmer 
Institute's unique home study train ing. 

Endorsed by Fa mous Authors 
-Including Rupet't Hughes, Ger·trude Atherton . Ruth Comfort 

Mitchell. Kather ine Newlin Burt. Hundreds of succe,;:;ful graduates 
a ttest the benefits of Palmer's unique fiction training. '' I am amazert 
a t the Interes t and effort you give to help us . I couldn' t have believed 
a course could be so wonderful," writes Mrs. C . s .. Chicago. 

"Since studying with Palmer. I ' ve been selling to The P os t . 
American, Esquire. Liberty and others. It's the finest course any· 
where," writes Ke ith Monroe. Calif . 

For P a rt Time or Full Time Income 
Learn at home ln spare time. At any timt' of day or night . y ou 

can apply yourself to our complete Instruction mater!;• I and lndlvltlual. 
profess io nal c oaching. You get actual writing experience to develop 
your own style. Go fast or slow. Learn more. Sa,·e time . money 
and effort. 

Free book explains how you ma:v enJoy a part time o r full time 
career. Write TODAY! I No salesman wi ll call. l Pa lmE'r Institute 
of Authorship. Est. 1917. 6362 Hollywood Blvd •. Hollywood 28. 
Calif. Desk UI21. 

r ~~;; -;-N-;;;U-;E-;.F-~.;;.;;~~~ -;:;-1 ;;; - -~ 
I 636 2 Ho llywood Boulevard , Hollywood 28, Cal ifornia, Desk U12 1 I 
I Please send me free Illustrated b ooklet . "The Art of Writing 

Salable Stories," explaining how the uniq ue features of your I 
I training help new writers get startect and experienced writers 

Increas e their Income. This request ls confidential and no· sales . I 
I 

man wlll call. 

Mr. I I ~~8 · · · · · · · · · · · · · · .. · · .. · · .. . ... .' . . . . . . . . . . . . . . . . . . . 1 
J Address • ••••••••• • •• • ••• •• •••• • • • • • ••••••••••• •• • •••• 

I Citl/ • • • • •• ••• • •• • • • ••••• .... Zone . ..... State . . . . • • . • . • ! 
~--------------------~ 

. 

Start $1,756 to $3,021 a Y.ear 
Get Ready Now for Examinations 

In Your Section 
Veterans Get Preference 

Railway Postal Clerks 
Railway Postal Clerks get $2,300 the fi rst year regular. 

b eing paid on the first and fifteenth of each month. ($95. 70 
each pay day.) Their pay is automatically increased yearly 
to $3,400. Advance may be had to Chief Clerk at $5,400 a 
year. ($225.00 each pay day.) Men 18 to 35. 

3 Days On - 3 Days 011 - Full Pa,. 
Railway Postal Clerks on long runs usually work 3 days 

and have 3 days off duty or in the same portion. During 
t h is off duty their pay continues just as though they were 
working. They trave l on a pass when on business. When 
they grow old, they are retired with a pension. 

City Mall Carriers, Post Ofliee Clerks 
Clerks and Carrie rs ' now get $2.100 the first year on 

regular and automatically Increase 
$100 a year to $3,100. Open to 
m en, women 18 to 50. 

Many Other Positions 
Many other positions are obtain

a b le. Rural Carriers-Stenograph
ers-Typists- Assistant Statistical 
Clerks-customs Inspectors- Office 
Machine Operators- etc. Those 
wishing these positions should 
qualify at once. 

GeJ Free List ol Positions 
Fill out the following coupon. Tear it off and man it 

today- NOW. at once. 
This investment can result in your getting a big-paid 

government job. 

----------------------
FRANKLIN INSTITUTE. De pt. A82. Roc h est e r 4 . N.Y. 

Rush to me, entirely free of charge ( 1 ) a full description 
of U. S. Government Jobs: ! 2) Free copy of illustrated 32-page 
book. " How To Get AU. S. Government Job": ( 31 List of U. S. 
Government Jobs; ( 4 1 Tell me what to do to prepare for one 
of these jobs. 

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

Address . . . • . . . . . . . . . . . . • . . . . . . . . . . . . . . Vet? .....• • 
Use This Coupon B e fore You M islay lt. Write or Print Plainly. 

OC T. J5 
1 9 4 6 

Gopynghted matenal 
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listen t-o t-his Reeo,.tl ! 

FRENCH, GERMAN, OR ITALIAN 
Big opportunities and Jobs awaiting Americans who speak 

Spanish. Learn as easily as a child learns-"by llstenin;• 
to these new CORTINA recordings. 

Only IS Minutes a Day 
The Cortlnaph-e Method famous for 60 years teaches you 

to speak Spanish like a nativ-right in your own home, relaxed 
and at ease. Thousands have found it the most fasclnatlne, 
most satisfactory method. Here is the quick, easy way t o learn 
Spanish for Pleasure and Business. Investigat e! 

Sent on 5 Days Approval 
"The Cortina Short-Cut•• tells just 

what you want t o know. Interesting. 
Get itt 

Write 

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

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

Prepare NOW for the BIG opportunities in Diesel 
P ower-revolutionary power for railway trains, trucks, 
buses, tractors, boats, p ower plants, construction 
equipment, e tc. Fit yourself for a better, m ore p er
manent job. 

latest 6 Volume Edition 
is packed full of up-to-date and easy-to-learn facts 
about Diesel d esign, m anufacture, operation and re
pairing. Written in simple language by prominent 
Diesel authorities. O ver 3400 pages. Hundreds of il
lustration s and diagrams. Durably bound. Start at 
once to master this New, Big-Pay Profession. Send 
the coupon. Examine the b ooks. If you are not thor
oughly satisfied, return them an d y ou'll not owe us a 
cent. D on' t delay. Send today. -----------------

AMERICAN TECHNICAL SOCIIETV, Voeational Publishers Since 1898 
Dept. 0720, Drexel at 58th Street, Chicago 37, Il l. 
Send for 10 days• free trial , 6 volumes on D iesel E nginee ring. I 
will pay delivery charges only. Jf I decide to keep t h em I will send 
$2.00 in 10 days, then only $3.00 a month until $29.80, total price, 
{ s paid. If n ot satlsfted1 I will return books tn 10 days and ow e you 
nothing. Include Consulting Service Privilege. 
Name ••. •••• •••••• ••••••• • ••••••••• •• •• • • • • • • • • • • • • • • • • • 
Address •. ••••••• ••• •.•• •• • • ••••••••• • • • • • • • • • • • • • • • • • • • • 
Please attach letter stating a ge, occupation, employer's name and 
address, and name and address of at least one business man as refer
ence. Men in service, also please give home a ddress. -------------------

--AUTOMOTIVE MECHANICS·-. 
BODY & FENDER REBUILDER 
P ay is good in both th ese big branches of the Automobile In 
dustry. Learn in few weeks in our big. modern training shops. 
Good pay for men who learn to service. repair, install all 
mechanical and electrical parts of autos. Learn to make used 
cars look like new-training in welding. aligning, mixing and 
matching colors, spray painting power and hand tools. 
CONSULTATION AND PLACEMENT SERVICE WHETHER 
YOU ARE INTERESTED IN WORTHWHILE JOB OR SET
TING UP YOUR OWN BUSINESS. Our Institute gained 
nationwide fame training Auto Mechanics for U. S. ArmY. 
If over 17 and under 60 learn how you can get started. Write 
for FREE FACTS today. ( If a Veteran you are entitled to 
free t raining and living expenses. Just write us-we'll take 
care of all details if you qualify under G.I. Bill.) 

MOTIVE TRADES INSTITUTE, Dept. B-110 
1400 Greenleaf Chicago 26, Illinois 

GET THE ANSWER FAST 
. Any Problem In Multiplication, Division, SquaNs, 

Square R-ts ••• Quick, Easy-Accurate as a Slide Rule 
Speedy calculator gives answers quickly to any problem ln multl
pllcatlon, division. squares, and square roots. New, remarkable 
NOMO-CYPHER has accuracy of 20" slide rule. Easy, simple to 
use. Can be mastered in few minut es even lf you have only basic 
knowledte of arithmetic. Order NOMO-CYPHER today. P rice 
only $1.00 or we will man C.O.D. plus postage. Money Bact 
guarantee. 

AT H OME for 
LARGER EARNINGS. 37 year s expert Instruction 
-over 108,000 students enrolled. LL.B. Degree 
awarded. All texta furntabed. Easy payments. Sen4 
f orJI'REE BOOK- • 'Law and Executive Guidance•• 

AMERICAN EXTENSION SCHOOL OF LAW 
Dept. 70-S 646 N. MIChiga n Ave .. Chicago 11. 111. 

RA D I 0 
ENCINEERINC, Broadcasting, Serv
icing, Electronics, Aviation, Marli1e 
& Police Radio taught thoroughly. 
4 8 weeks • Engineering course equiv

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

FENCING World's Finest Sport 
Exciting Fun-Harmless 

Just Out! Two 3 ft. Spring Steel F oils with Safety • 
Rubber Buttons. Complete Outfit 2 foils (swords) 
with hand guards and Free I n s truction Book Now 
Only $1.98 P ostpaid. A Healthful & Clean Sport 
makes you Strong & Alert . I nstruction Book teaches 

Quickly -Easily. Mali check or Money Order for 
$ 1 .98 today. Add 28c for F oreign Postage. 

8-1613FirstAve., New York N.Y 

ET 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 
rrttictsm~. All one low Drlce. Rush cAret for details. 
HartMan Sbldlo.s, 2776Callfornla Court, Lincoln 1, Nebr. 

G 
STUDY AT HOME f or C.P.A. and BIG PAY Accounting 
opportunities with 42 year old school. No previous 
training needed. Texts furnished . EASY PAYMENTS. 
Send for FREE BOOK 

MacC EXTENSION SCHOOL 
10-C 1 63rd St. Ch 37 Ill. 

Write now our 
a Good P enman, • It 

A profession offering unlimited opportun{::::~~j, 
modern and complete course embracing every I from 
Plate to Porcelain Work, whleh prepares you to work for 
Dentists or start your own business. Individual instruction 
- practical training In day or night school. No books-no 
class~s. Catalo11." upon r eQuest. 
McCARRIE SCHOOL OF MECHANICAL DENTISTRY 
207 N. Broad St. Dept. 855 Philade lphia, Pa. 

Results GUARANTEED 
we baUd, atrenathen the vocal oraau- not with slnclnc les
sons-but by aoondt sdenttfteally correct anent and Yocal ex
ereS.ea and absolu1ely IIUIII'antee complete eatlafadlon with 
resntta. Write for Volee Book, FREE. Seat to no one under 1'7 
· ···•rf' ·· ltl 11''1ess slJmed bY oar"Dt 

Perfect Vnlce studios . Studio 1367, Kimball Ha ll Bide., Chlcaco 4, Ill, 

C o~ vrigh ' ma.enal 
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MEN! Whether You're 16 or up 
to 40 •• 

Let me show you how to prepare for a 
GOOD JOB NOW-Get Ready QUICKLY 
for the field that offers STEADY 

__ A_pa_rtt_a_._._•e_w_o_f_o_o_e_o_f t_h_e_T_r_a._n_ln_g_o_e_p_artm __ e_o_u_a_t_Co_yo_e __ , w 0 R K and a REAL FuTURE 

•BY·DOI '' 
Start now to prepare for a Lifetime of Success. Get into Electricity, the ess~ntial field that 
will continue to offer good pay and a real future all through the years. Coyne trains you, NOT 
by correspondence, but by actual shop work right on real electrical machinery. Then on my "STU
DENT FINANCE" PLAN YOU CAN PAY MOST OF YOUR TUITION IN EASY MONTHLY 
PAYMENTS AFTER YOUR TRAINING PERIOD IS OVER. 
In the Big Coyne Shops you get prac
tical "all-around'' trainin~ by ac
tual work-not by correspondence. 
No advanced education or previous 
electrical experience needed. Many of 
my students had no previous expe
rience. Others had experience in 
one or two branches but realized 
they needed all-around training 
for the better jobs and advance
ment. 

Earn While Learning 
If you are short of money and need 
part-time work to help pay for your 
room and board while training, my 
Employment D epartment will help 
you get a part-time job. When you 
have graduated, they will give you 
Lifetime Employment Service. 

Learn by Doing 

PREPARE FOR PERMANENT 
JOBS LIKE THESE 

Ught aod Power Wiring 
Power Plant Work 
Armature Winding 

Substation Operator 
Maintenance Electrician 

Electrical Testing 
and Repair 

Slgoal Maintenance 
Industrial Electronics 
Electric Refrigeration 

and many others 
Our Employment Bureau for 
graduates gives FREE life
time employment service. 

Industrial Electronics 
and Electric Refrigeration 
Training Now Included 
Added training in these two 
great fields is now included 
with my Electrical Course. 
Industrial Electronics and 
Electric Refrigeration offer 

~!gc~io':iunities. Get BOTH ~w~~ 

MEN WITH PHYSICAL DISABILITIES

We also have facilities for men with physical dis
abilities whether due to war or other causes. 
Check coupon for particulars if you have a physi
cal disability of any nature. 

GET THE FACTS 
Don't let lack of money keep you from sending 
in the Coupon now. My Big FREE Book is full 
of facts and photographs which tell you about 
CoY1,1e training. It also gives you the details of 
my "Student Finance" Plan, Part Time 
Employment Plan, Graduate Employment 
Service, Lifetime Membership, etc. 

Yougetpractical"Learn-by-Doing .. 
training ••• wiring, installing, oper
ating, testing, r epairing and servicing 
various types of Electrical and Elec
tronic equipment ••• you work on 
real armatures, motors, generators. 
refrigerators, electronic controls, etc. 

MY GRADUATE EMPLOYMENT SERVICE HAS LE'rl'ERS FROM 
DOZENS OF FIRMS ASKING FOR COYNE TRAINED MEN 
FOR GOOD JOBS WITH A REAl FUTURE. 

This modem fire{Jroof 
building is occupied 
entirely by the Coyne 
Electrical School. 

VETERANS 
Coyne is also equip
ped to train those 
who qualify for 
training under the 
G. I. Bill of Rights. 
Check coupon for 
special G.I. Bulletin 

B. W. COOKE, Dlr. 

ADDED TRAINING :N 
INDUSTRIAL 
ELECTRONICS 
AND ELECTRIC 
REFRIGERATION 
Now Included! 

ELECTRICAL SCHOOL 

I I 
1 B. W. COOKE. Director 1 
1 COYNE ELECTRICAL SCHOOL, I 
1 500 s. Paulina St., Dept. 76·73, Chlcaso 12, 10. 1 
1 Without obligation send big free illustrated I 
1 book with facts about Coyne and details of 1 
1 .. Student Finance" Plan and added training in I 

Industrial Electronics a nd Electrical Refriger- I 
I ation you are now including. 
1 0 Send special G. I. Bulletin. I 
: 0 Send physical disability details. I 
1 Name .. .. ......... . .......... ... ..... ... • I 
I I 
1 Address o ••••••••••••••• o •••• •• ••••• ••••• • 1 500 S. Paulina St., Dept.76-73, Chicago,12 
I City . •• • •• • .••••• • •• •. . S14te • • •••• • • • • • • • • ~ 

L-----------------------:---------r- -----------------------
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Whether you wish 
tO make a career 
of photOgraphy or 
want to gain ad

ditional skill as an amateur, the American 
School of Photography offers practical basic 

• • trammg, which requires only spare time 
study. 
With proper aptitude and application, this Course 
should provide you with a fundamental background 
which may open the door to valuable professional ex
perience ... or add fascination and zest to your hobby. 
OLD ESTABLISHED SCHOOL. Backed by years of 
experience, our training covers every phase of Mod
ern Phocography through spare time study at home. 
Basic photographic principles are taught by inspiring 
"learn-by-do ing " method, step-by-step, under the 
supervision of a qualified instructor. 
GET FREE BOOKLET! Send cou· 
p cm coday for free booklet, " Oppor· 
tunities in Modern Photography, " 
and full particulars. 

AMERICAN SCHOOL OF PHOTOGRAPHY 
1315 S. Michigan Ave., Dept. 1366 

Chicago 5, Illinois 

·················~····~···················· .. ······••• 
AMERICAN SCHOOL OF PHOTOGRAPHY 
1315 S. Michigan Ave., Dept. 1367, Chicago 5, 111. 
P lease send me without obligation your free booklet! 
"Opportunities in Modern Photography," and ful 
particulars. 

NAM.E ..• ••••••••••••••••••••••••• AGE •• • • 

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

Fascinating vocation learned at home by those 
witb aptitude. Thrillingi)BStime . National method 
brinfs out life -like colors. Free booklet. 

N TIONAL PHOTO COLORING SCHOOL 
1315 s. Michigan, Dept. 1367, Chicago 5 

an 

1$,1/D,II$ 
FfJRIJIIE 

Prepare at Home In Your Spare Time 
Trained Artists are capable of earning $40, $60, 7S a week. The 
fasclnutlng field o r Art offers commercial to men and 
w omen. COMMERCIAL ART, CARTOONING, IGN· 
lNG all In one complete course. TWO ART OUTF I T S 
furnished. Learn to draw step-by-steP. Write today 
f or full Information In FREE BOQK. " Art for Pleas
u.re and P rofit. •' Course ava.ilab!e under G.I. Bi!!. 

I Washington School of Art, Studio 1310C I 1115-15th St. , N. W., Washington 5, D. C. 

I N al"te •. . . •. •••••••• • •• • •••• •••••• •••• • • ••••• A.GE .•••• 

I . A ddress .•••••••••••••••••••• • ••• •••• ••••• • • •• • • ••• ••• 

! City . .. . .. . ..•..•..•..•• .•.. •. . Zone . . . . State. . . . . • • . . . I ______________________ _. 
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Don't Envy The Plumber 
BE ONE! 

Above all the TOP WAGE craftsmen 
stands the PLUMBER. 

Every skill ed workman will t e ll you that Plumbers have the best 
of tt. WINTER and SUlllMER tbe Plumber Is l>usy at top wages. 
No skilled Plumber Is ever out of a job-compare his opportunities 
with any trade. plus the opportunities of havlllK your own shop. 
We teach you Plumbing with TOOLS (not books) under Licensed 
Master PLUMBERS In one of the finest equipped schools In Amer
Ica . We make you a Plumber, every branch Is taught thoroughly 
Lead Work-Blue Print for plan reading- all othct· tricks. 

LEARN IN 30 WEEKS WIT:XoPuE~~~~Ecv~_ous 
If you !Ike to work with tools you owe It to yourse lf to Investigate. 
No n eed to ever work as an apprentice . Get free bulletin . \Vrtte 
now! G.I. approved . Our 24th year. 

UNIVERSAL PLUMBING SCHOOL 
Holmes Street Kansas City. Mo. ~ 

' 

You ean Jearn p lain, rapid writing or fancy ornamental wrttlnlf for 
socia l and business advancement, right In your own home during 
spare tim~ by my Simplified Method. Write f or my free book. " How 
to Become an Expert Penman." which shows what others have ac. 
compllslled by taki ng my C"ocrses . Send lOc for one of my favorite 
P en Point• and your name with a beautiful flourished bird written 
on a card. Write toda)·. 

T . M. TEVIS, BOX 25R. CHILLICOTHE, MO. 

Are you worth more money? Are you getting as much as 
your worth? Send for an amazing condensation tha t can 
help you to analyze and apply your personal ability for 
making more money. Mailed postpaid for only one dollar! 

INSTITUTE OF PRACTtCAL KNOWLEDGE 
Box 137 New York 25 New York 

* 

""-'"' 

Licensed Concrete Specialists wanted. No experience 
needed. Make Colarg!u~d concrete pottery without molds. 
New, low coat. patented method. Cemetery products , 
novelties, tiles, ftoors , etc. Basement leakse·allng. Other 
big pay projects . Bookiet, details free. Men only. 

NATIONAL POTTERIES COMPANY 
542 West Lincoln, Fergus Falls, Minnesota 

WAR SURPLUS * Lathes, Mllllng Machines. Drill Presses, Sawing Equipment, Motors 
and thousands of m iscellaneous Items . Information on Helicopters, 
Power Lawn Mowers , Trail ers. Garden Tractors , Jet Impulsion, etc.
Free Literature. If you want catalog sheets sent by return first class 
mall l.nclude 1!11.00. THE WAYNE ENGINEERING CO., Dept. 1007, 
Greenville. Ohio. 

L E A R N MASTER MACHINIST 
MECHANICAL DRAFTING 

Expert training on Lathes. Milling Machines, Shapers, Grinders, etc.-Me· 
chanica.! Drafting, Blueprint Reading and Designing. Allied shops are com
pletely equipped and modern. Approved for G. I. Training e Days, Evenings 

ALLIED SCHOOL OF MECHANICAL TRADES 
1332 South Mic higan Ave nue e Chicago 5 , Illinois 

Corr espo ndence Co urses In 

MDIO .1 r~ H£(TRIC~L £N(iiN££RING 
LOW AS 

S25 
ELECTRICAL ENGINEERING. Get good grasp of wide electrica l 
tield. Modern. Very understandable. Theory made easy . 
RADIO ,ENGINEERING. Extra tlne courselnradlo, public address. photo-electri c 
work. 1 ralns you to be super-service man, real vacuum tube t echnician Tuition 
ONT. Y $25, either course. Deferred payment plan . Servicemen needed badly. 

FREE Write for free copies of school catalogs. student magazines, etc. 
LINCOLN ENGINEERING SCHOOL, Box 931·S·94 

LINCOLN, NEBR. 

• 
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"He had the foresight to know that the man who 
is trained in plastics gets the best opportunities. 
He took the Plastics Institute course and enjoyed 
every minute of it. Of course he learned a lot, 
there are so many interesting things to know 
about plastics. But it paid off . . . and now we 
can afford the luxuries we've always wanted ... " 

People all over the world are saying similar things. 
For Plastics Institute, America's oldest and largest 
plastics educational organization that devotes all 
of its facilities exclusively to plastics, has trained 

. men in every section of the world. Hundreds of 
testimonials telling of fine positions and booming 
new businesses prove the value of the Plastics 
Institute course. 

LEARN AT HOME -Continue your present job 
and learn plastics in your spare time! The thor
ough, easy-to-understand course presented by 
Plastics Institute requires no previous technical 

• expenence. 

A COMPLETE COURSE -Everything you should 

• t 

He's dolllfl so: well 

in I'LASFICS 

know about plastics is included • • • materials 
desi.gning, mol~ing, fa~ricating, laminating and 
tesung. You wtll acqutre a basic knowledge of 
plastics that can be invaluable in getting you the 
type of fine position you want 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 
plastics 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 plastics articles
develop your own ideas. You may earn money 
while learning. 

START YOUR FUTURE TODAY -Mail the cou
pon below, now! You will get an interesting, 
illustrated, free booklet with worthwhile infor
mation about plastics. You will see how,.at small 
cost you can prepare for a bright future in the 
booming plastics industry. Clip the coupon and 
mail it TODAY! 

W r r t e D e p t . P S 6- 1 0 . 1 6 0 1 S. We s t e r n A v e., L o s A n g e 1 e s 6, C a 1 i f o r n j a 
Home Training Courses and Resident School APPROVED FOR VETERANS 

: Plastics Industries T.echnicallnstitute Ma il in En ve lo pe o r: 
I Dept. PS6-10 1601 S. Western Ave., los Angele-s 6, Calif. paste on penny postcard 1 

: G e.nt}emcn : P lease send me ~he book let " W orld of Plastics" and information on your: 

1 
tram•ng. I understand there IS absolutely no obligation. 1 

I Name ( PRINT ) ••• •••••••• • •• ••• . •• •••.. • • . Occupation . . . .. . ... .. . ... . 
I 
1 Street ( PRJ N T ) ••• ••••• •• ••• ••• • • • • • •• • •••• • • • ••• • • Age . . . . .. . . . .. . . . 
I c· 
1 

1ty . . . . . . . . . . .••.••. . .. ... ............. Zone . . .. o • State . .... ..... 0 • • 1 
1 lmponanr: Please fi ll out coupon rompler ~:ly. If Veteran, please check. 0 I 

·--------------------------------------------J 
OCT . 39 
1946 
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• R efrigeration and Air Condition ing have leading 
place in fast growing fields of our time. Trained 
men paid well to ser vice. install. maintain, r epa.ir, 
rebuild household and commercial 
ref rij!erators. Important new de
velopments such as Frozen Foods 
and many new industrial uses. 
D emand for commercial installa
tions in r estaurants, b utcher shops, 
taverns. florists. bakeril'S, etc.- air 
conditioning In homes, offices, shops. 

START NOW-Full and Part Time Earning 
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 O\'er 17 and under 60 lea rn how 
you can get started. CONSULTA
TION AND P LA.CEMENT SER VI CE 
WHETHER YOU ARE I NTEREST
ED IN WORTHWHILE J OB OR SET
TING UP YOUR OWN BUSINESS. 

Begin Training at Home 
or Come Directly to Shops 
Begin your t raining a t 
home in spare time. finish 
in our big. modern shops. 
or come directly to shops. 
At home you get C.T.I.'s 
SHOP PROV E D HOM E 
STUDY instruction-actual 
shop experience has gone 
into the practical lesson 
assignmen ts. 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. 1. was only ch·IUan s chool selected by Army to train service 
men ror refrigera tion. Same qua\lty training available to you 
n ow. T he method that hal:! made rapid progress possi ble. Com· 
mercia! T rades Ins titute has established Its p lace In Air Con 
ditioning and Ref ril!:eratlo n Indus tries. and that Is Important to 
you In making ynur s tart. 

VETERANS 
Vete rans qualify ing under " G.I. Bill" 
have all expe ns e s paid hy Govern· 
ment plus monthly s u bs ls t en c" a llow
ance. Just m a ll coupon. w e will 
hnnc!le all d e t n lls . ( LOW TtTfTf O!\'. 
EASY TERM~ If y o u are n o t 11 veteran. l 

Commercial Trades lnst.,Dept.A-19 
14011 W. Greenleaf Ave., Cblcago 26, Ill. 

FREE l•partnt l1fonutlu Telliag How te Get Started 

- - --- CUT COUPON ALONG THIS LINE ·----

1 I 
I I 
I FACTS FREE for Men Who Want to Get Ahead f 
I COMMERCIAL TRADES INSTITUTE, Dept. A-110 1 
I 1400 W. Gr-nleaf, Chicago 26, Ill. 

Send free illustrated Brochures and other Information about I 
1 Refrigeration and Air Conditioning. I 
I 0 Veteran 0 Non Veteran 1 
I I I NAME.................................................................................... ......................... I 
I ~J:)][)~~::;~ ..••.................•.•..•.••..•.......•...........••••.••......... ..........••..• : ········· ········ I 
I CITY ............................................ ............ STATE....................................... I 
~--------------------~ 
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Do ·You Ma e 
Mistakes in English t 
MANY persons say "between you and I" instead of "between 

you and me"-or use "who" for "whom"-or don't know 
whether to spell certain words with ooe or two "c's" or 
.. m's" or u r•a," or w ith .. t e, ' ' or "et,' ' etc. Every Ume 
you speak or write you show what you are. Mistakes In 
English r eveal lack of education, refiocmeot. Lack of 
language power prevents you from presenting your thoughts 
In the s trongest way, Real command of English wi ll help 
you reach ANY goal. Stop making mistakes In sp~llln~r, 
punr tuatioo, proouoclatlon, grammar. Increase your vo
cabul ar y. 

WONDERFlJL INVENTION 
Only 15 minutes a day with Sherwtn Cody's oew Inven tion 

-and you can actually SEE your Engllsh tmprove. I t 
t eaches by HABIT-makes It easier to do the RlGHT way. 
Wonderful self -correcting lessons . Sherwin Cody 

FREE BOOK ON ENGUSH ~~~er ':fta/~~g';~:t~ 
lng you friendships, Income, every year. See what Mr. 

Cody can do for you; It costs nothing to find out: Write this very 
minute for Cree book. "How You Can Mnster Good En glish In 15 
Minutes a Day. • • It will prove a revelatio n . WRITE NOW. SHERWIN 
CODY SCHOOL OF ENGLISH, 1810 B & 0 Bldg .. Rochest e r 4 , N. Y. 

BOOKS to Help You 
NATIONALLY KNOWN COUNSELORS who have helped over 21,000 
persons during the past 26 years will show you how to get ahead 
in your Job, at home, or on the farm . IF YOU WANT TO STUDY 
AT H 0 ME: get a better job : select an interesting occupation : earn 
more money: Improve yourself and your work, send for our FREE 
Analysis Questionnaire and Classification List # 48. 

STRATHMORE COUNSELORS 
119 West 57th St., New York 19, N.Y. 

. 

APTITUDE · TESTS for men, women, boys, girls, dls-
col'er the kind of 

work or studies best for your success I You get a personal report-a guide 
for life-more hatmlness-more nrosnerity. Write for complete facta. 

VOCATIONAL COUNSELING INSTITUTE 
5057 Woodward Ave.. Detroit 2 , MIChiga n 

OVIE 
PRO-JECTION 

.-.r, THEATRE MANAGEMENT 
T tte Motion Picture Theate r Business offe rs b ig op. 
portunltles for trained men. Get Into a fasc inating 
field with a post-war future . Train at home In s pare 
t ime. Free Catalog. Established 18 years. 

THEATRE INSTITUTE 3:~mr::~h~~~0~o~:·· 

RA YE BURNS wtll teach you HOW to CREATE ORIGINAL s z 8 s 
CARTOONS at home that you m ay SELL I Course contains 
26 lessons and over 600 Illustrations. All for Onl11 •. 

se .. d "'""• atld addr • •• tar I••• d•toiLI. 

RAVE BURNS SCHOOL, D~pt. 8, Box 3583, CLEVELAND, OHIO 

Al'\IAZING DEVICE! GUides your hand-corrects poor Penman
ship in few days-big imProvement in three hours. no failures. 
Complete Outline Free. Write, Mr. Ozment. 35-B, St. Louts. Mo. 

ARTISTS MAKE MONEY 
Do you like to draw? Send name, address, age_ and occu
pation for FREE ART TEST, to find out your ab!Uty. 

ART INSTRUCTION, INC. 
10146 Art Instruction Bldg., Minneapolis 15, Minn. 

ild your furure in fa"· 
growin~t indusrry. Prepare 
for h igh pay jobs or '" 

De,t. into 'fOIIr OU/11 b111i1U11, 
1·10 Resident classu only. 

~nd ad with name and 
address for information. 

VETEilANS 
Eligible for training under 
G. I. Bill, Chuk hue 0 

BOSTON TIECHNICAL INSTITUTE 
~cl,oul r)f R1-frigrrarror1, 1"0' l:U<·Iid AH., Unt-l.tnd \, Oh"' 
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THIS MEANS OPPORTUNITY FOR YOU! 
Today Electrical Workers are in demand more 
than ever before. 
uTRAIN ON ACTUAL EQUIPMENT" 
Here you learn Facto ry Wiring, House Wiring, Appliance 
Repair, Electrical, M aintenance, Armature and M otor 
W inding. 

PAY AFTER YOU GRADUATE 
Don't let lack of money hold you back. W e will finance 
your training. Pay us after you graduate in small monthly 
payments. 

MICHIGAN TECHNICAL INSTITUTE 
31 Melbourne -Detroit 2, Michigan 

NOTE TO VETERANS!!! 
I 
I 

This school approved for training under GI 
Bill. Write to find how you can take this 
course, at no cost to you, and receive sub
sistence allowance of $60 to $90 a month 
while training. 

MAIL COUPON 

. I 
I 
I 
I 
I 

IN 90 DAYS 
AT BOMB 

Money· Making Career Open 
to Men and Women, 18 to so 
Hundreds of men and women between 18 and 50 make $10 to $20 in 
a single day giving scientific Swedish Massage and H ydro-Therapy 
treatments. There ta big demand from doctors. hospitals. aana
LOrlutua and cluhs. Graduates earn large full time incomes from 
these or in prh·ate practice in their own-offices. Others make go()(( 
money from home t reatments gi..-en in spare time. Learn this in
teresting , money-making profession in your own home, through our 

home study course. Same instructors as in our 
nationally known resident school. You can win 
Independence and prepare for future security 
by qualifying for your Diploma. Course can 
be completed in 3 to 4 months. 1\fany earn 
while they l earn. Begin your training at once. 

Anatomy Charts & Booklet FREE 
Enroll now and we will Include. at no extra coat, 
many needed supplies. Fit yourself to help meet 
growing demand for Scientific Swedish lfassage. 
Send the coupon at once for complete detai ls, 
Anatomy Charts and 32-Paae Illustrated Booklet, 
FREE, postpaid . - -THE COLLEGE OF SWEDI S H MASSAGE 

Dept. 670M, 100 East Ohio St .• ChlcaQo II , Illinois 
Please send me F REE and postpaid, Anatomy Charts, 32-page 

:Booklet and complete detalls on Home Training. 

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

A ddr es s ..•.• u •• - · ••• -·· .......... ............ _ .................. ·-····· . ... -···· .................. ··- ... . ............... .a ............ ______ _ 

C 1 ty -·························································-· ······'"·············· .Stat e .... ·-··················· ........... .. 

---------------------MICHIGAN TECHNICAL INSTITUTE, Dept. S. 
31 Melbourne, Detroit 2, Michigan. 

0 Please send me literature about your training. 

0 I am a G.l. 

"'~~!: ............................................................................................... . 

ADDRESS ........... 04 . .. . ....................... .................... ........... . ..... .... . .. ... .. 

CITY .•. ___ __ -·. ___ .... ___________ . ___ .. __ _____ ........ STATE __ ............ ____ -· _____ ___ ___ .. _ .. 

rUN • PROriTS 
Today'lo .. F .. eeBook 

Old reliable school (250,000 students) w ill 
teach you AT HOME to Mount BIRD~1 ANIMAL HEADS FISH and TAN 
SKINS and FURS. Write now-at once. 
SPORTSMEN• Save yo_ur trophjes. 

• Game t s g rowmg 
scarcer - every Specimen is valuable. Keep 
them-sa ve t hem-m ount t hem. Decorate your 
den. Fun and fascination. Profits, too. 
TAN hea:vy and light ald ne and fore. Make real 

HARNESS LEATHER, BUCK SOLE LACE 
ETC. Beet method known, but easy and simple. Don•t 
sell thoee hides cheap, Tan them for Your own u•e. Make 
1eatber veete, belta, g loves, etc. TAN FOR OTHERS. 
FUR• WORK for men and women. Tan and 

make up scarfs, caves, coats. 
muffs, mJtta, trimmings. Quickly, e88ily learned. 

£XT8 • MONEY $40 to $80 a month, even 
· Aft more some students re-

I!Qrt. Bill:_ demand for TAXIDERMY, TANNING AND 
FUR-WORK. A real spare-time basinet~a--ft~od in every 
community. If you need extra money, WRI ! 

rRBB BOOK 
48 pages, 100 beautiful pietares, t ells ALL aboat 
T axidenny, Tanning, Fur-Work. W rite Today
this minute f or t his STRANGE, MARVELOUS 
FREII: BOOK. A postal will do. State AGE. 

N. W. School of 3397 Elwood Omaha, Neb. 

OC T. 41 
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7 LB. EXPERIMENTER 
PARTS ASSORT. KIT 

A "cold mlne" for the radlo 
aervlceman. Hundreds of valuable 
radio parts, new radar and elee· 
tronJc parts and sob-asacmbllea , 
coils, resistors, trimming con
densers-worth many times t hla 

~f~!~lc~···..... $1 .79 
SATCHEL POUCH 

Heavy canvas pouch. Ideal for 
toting lunches, shopping, books, 
etc. Has three 11 x 12 Inch pock
et a. Brand new, cuaranteed per· 

! e c t . 
A 113-
Each .... 

$1.69 

PUP TENTS 
R egulation Army Pup Tents of 
durable, brown canvas. Used, bot 
In good condition . Fine for camp
ers, outdoorsmen, boy scouts, etc. 
Grand Xmas gift for children. 
Wgt. 6 lbs. $3 95 !;.t:~. :~n.t . . . . • 
A· 110Tent, New ... . .. $ 7.95 
A-101 Ropes . wooden poles 
and stakes for above. 
Per set .............. $1.00 

U.S. Gov't BOLO KNIFE 
Extra heavy. For farm. home 
or jun~tle use. Blade of Gov't. 
formul a cutlery steel. Walnut 
riveted handle, S¥2 Inch hilt~ 
10lh Inch blade. You ' ll flna 
hundreds of uses f or a Bolo 
knife. Blade wtll take and bold 
a keen cuttlllll' edge. Wt. 2 lbs. 

A112- wltb Army$4 95 Sheath. . . . . . . . • • 

A212- Leatber Sheath, 
extra . . ............. $1.50 

CAY ALRY SPURS 
Genuine wishbone type cavalry 

spurs. Nickeled 
brass. 
A102. 9B 
Pair. . . . . e 
A103 Spur straps 
per set 50 
of four . e 

METAL BUSHINGS 
Of light welght Duro metal from 
V4 to 2lh ln. long. Inside dlam. 
14 to 5/ 16 ln. Approx. 125 pieces. 

:!~t..~~9: . . -~~~. ~- ~~:.. 9 Be 

LIFE PRESERVER BELTS 

SPECIALS FOR BOY SCOUTS, CAMPERS, HUNTERS 
MESS KITS 

Reculatloo two piece 
AriDT lieu KJta with 
foldlq balldle. Uaed 
but perfect. Weicht 
11 lhtl. No. 69e 
AU&. Each 

TANK PRISMS 
Stghtilllr PrJ IUD for tank 1111DDV. Re· 
fleets lmagea at r!cht anclea. Uaed 
but perfect. Wat. II lba. 
No. 234. 
Each . . • ... . . • . .•••• . •• .. • .•• 9Be 

MICROPHONE BUnON 
Brand new. For radio,_ .eleetronlca 
and other experiment.. JnUl 2¥.1 Inch 
diameter. Wat. 1 lb. 9B 
No. 512. Each. • • . • • • • • . . • • . . C 

BOMB PARACHUTES 
Of fine white nylon fabrJea 6 1: 8 f eet 
1D diameter with apllt aeam for direc

tional drapplnc. 
Deatcned for 
dropplnl' frac· 
mentation bomba, 
emer c ency ra. 
tiona, etc. Each 
packed In a met
al eon taln er. 
Weicht 8 Iba. 
No. 1'162 

==~~b =It 1 • 9 5 

WOOL ARMY BLANKnS 
100% wool, r ecuiation OD AriDT 
blankets. Cla11 B, perfect. Used but 
renovated tor re-Issue. W£· 6 Iba. 

~:eb .~~~-................. ~4.B9 

CANTEENS 
Reg. u.s . Issue canteena. 
P lastic screw top chained 
to body. Slightly uaed bot 
perfeet. Wat. 1 lb. No. 
117-Metal. No. 118-

t.~~~: .. .... ... .. 69e 
CANTEEN CUPS 

All metal. Folding handle. Wgt. 
1 lb. 25 No. A 120. Each. . . . . .. . . . . . . e 

CANTEEN COVERS 
Heavy canvas. Botton fastener. 

Now No. 530. 9 Eaeb • ••• • ••• • ..• • ••••..•.••.•. . 6 C 

~~- ~~: .. '.~~: .......... .. ... 3 Se 
ARMY BANDOLEERS 

Of line heavy 
khaki. Big 

roomy pockets wlth snap 
button fasteners. Fine 

for hunters, campers, boy scouts, etc .. 
also for abop work In carrying small 
PQrtl, etc. Material alone Is worth 
tbla ) rice. 
u Pocket 49cj5 Pocket 29C Type No. Type No. 
129 EACH 110 EftC'H 

PLASTIC KNOBS 
Assortment of 86 plastic knobs In 4 
popular types. Have many uses around 
home and shop. Shp. w$ t. 2 lbs. 
No. 702- 1 OO 
Per 86 pleeee, only . . • . . • . • 

ASSORTED NEW LENSES 
·Assort. of · 27 preclelon ground lens 
element• and prisms-positives, nega. 
tlvee, etc. Assorted diameters and 
focal lengths. Fine for bulldllllr ex· 
per!mental optical systems$ etc. Ac
tual value over $100 . 7 95 
No. Al59. 27 pieces..... • 

POPULAR RECORD ASSORTMENT 
Fifty recorda of modem dance, r ace, blues and 
hlllbUly aelectiona. No two alike. Famous 
name binds and artlata Included. Used ln 
Joke bozea, but roar. perfect. Shipped exp. 
collect only-no exchanges or refunds. W gt. 
28 lba. No, A303-
60 reeo:rd.a ...•••....•.•.. .64 

ORDER DIRECT FROM 1HIS AD 
Right from 
the lnvaslon 

llb<!aclhes. Con
sists ol two 
lrchambere. 

be In· 

Values plonl Hundreds of hard-to-find Items for h ome, ~>hop 
and outdoora. Make remittances by money-order. bank draft 
or personal check. Send 25o/o deposit on C.O.D. orders. No 
C.O.D.'s on ordera for less than $5.00. Include sufficient 
postaare o n parcel-PC)It order ._any overage will be promptly 
r efunded. All quotations F .O.B. Chicago. Used Items and 
materials are JrU&r&nteed serviceabl e and a s described. Your 
money back lf DOt more than aatlsfted. 4!ftta,., auto

matJcaJJy wlth ••sparklet'' cartridges 
o r manually by attache<! hose. Ad
Justable In waist size. One a ir cham
ber guaranteed air tight- other may 
need a tire patch. All belts are used 
and sllghtly soiled- but a bargain at 
this low prlce. 

No. 1261 
Each ••.•.••••••.••• 
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1.00 

. BIG ILLUSTRATED CATALOG FREE 

' 
Dept. PS1048 

509 So. State St. 
CHICAGO 5, ILL 

GAS 
MASKS 
Brand newt 
Orlg. cod 
S2.60. Blc 

plaatlc 1'01'· 
glee, rubber 
race, adJ. head 

bands. Loads of 
fun as a toY and 
rellc-uaeful too. 

Sbp . wgt. 2 lb•·98c 
No. 701 Each 

ONE MAN BOATS 

Of heavy canvas webblnc. Ad· 
luatable. Eyeleted all around. 
Used but perfect . 98 
Wat. 2 lba. C 
No. 131. Each ..... . 

G.l. POCKET BELTS 
Regulation G.I. Belt with snap 
button fasteners on all poeketa. 
New! AdJustable size. Wat. 8 lba. 

~!'ch -~~~-~- ... ............. 9 Be 
ANTENNA UNITS 

Purehaaed from U.S. Gov•t. Ellm· 
lnatea radio Interference. Im
proves reception. New. Wat. 4 

lba.. .. . $2 95 No. 637. 
Each. . . . . . . . . . . . . . • 

DECORATIVE 
CHROME STRIPS 

For your 
c a r, boat, 
f u rniture, 
etc. Highly 
pollahed 
chrome fin. 
!shed stripe 
with cllneb
ed edges for 
flush mount
log to any 
surface. The 
3 ponnd kJt 
provides ap
P r oz. 4 8 

plecea ln lelllrtha from 4 lnchea 
to 8 feet and lf4 to ~ Inches wide. 
Wgt. 4 lba. · 
No. R· 224-8 lb. $2 oo 
Aasort. only. . . . . . . . • 

RUBBER CUP WITH LID 
Measures 3~ x Slf2 Inches-of 
genuine llve rubber. Snug ftttllllr 
Ud. Makes fine tobacco humidor, 
etc. All guaranteed per- 6 9 
feet . A503-EACH. . . . . . e 

MOISTURE 
ABSORBENT 

Protek-Sorb. A 
protective ab
sorbent that 
ellmlnstea mola· 
tore damage. In 
cloth bags of 4 
oz. No. 138-
Doz. 4 oz. bags 

$1.00 
STILLS 

Dlatlll your own 
water with one 
of these fine port
able stills. Pur
chased from the 
Gov ' t. Baa 1 gallon 
capacity; output l !,o1 
gal . per boor. 
Fitted with gen· 
ulne Coleman dou
ble burner ato•e. 
Operates 6 to 7 
bra. on one IUUnc. 
W gt. 109 lba. No. 
Z06. Eaeb •••••• •• • 

$59.50 

CopynCihted matenal 
• 
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Classified Ads only SOc per word per insert ion, payable in adva nce. Mini
m um ad 10 wards. To be included in November issue copy s hould be in our 
office by Septemb er 3 0 th. November issue o n sale November 1st. The 
new rate increase will go into effect January 1, 1947 a s p reviously a n
nounced. 

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

1 ADVICE 
HOW to own a profitable business all or 

part time. Details lOc (refundable). Box 
12T, Oaklandon. Indiana. 
"FREE Information!" Locates thousands 

scarce bargain merchandise. Druggist. 
Box 1279-S, Joliet, Ill. 
TROUBLED, Insecure? Get psychological 

advice: Send dollar. Personal Consultant. 
420 Second Avenue, Leavenworth. Kansas. 
MIRACLE Personality Analyzer! Intro

duces You to Yourself-Write. Enclose 
$1.00. Beeler's Personal Problem Clinic, 
1925B Grove, Berwyn, Illlnois. 
CONFIDENTIAL advice; Domestic, Mari-

tal, Religious, Psychological. NationallY 
known advisors. Only one dollar. Institute 
of Practical Knowledge, Box 137, New 
York 25, New York. 
HEAL The sick, eliminate 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 disease 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, Illinnis. 
VETERANS - Your $4000.00 government 

guarantee for loan purposes, represents 
a wonderful opportunity for pleasure, 
profit and financial securitY. Know how to 
make the most of it. Harold B. Smith, Box 
747, Youngstown, Ohio. 
2 AD VER TISING 
ADVERTISE: 24 words, 40 Newspapers 

$3.50. List Free. Advertising Bureau. 
4515-P Cottage Grove, Chicag~ 15. 
"HOW To Write Advertising" absolutelY 

free! Dudley Bunn. 126-PS Lexington 
Ave .. New York 16. 
COPYWRITINO-Take the guesswork out 

of your advertising. Copy prepared by our 
experts insure results. Analysis free. Ad
vertiser's Service, Box 112, Skokie, Ill. 
ADVERTISING Placed everywhere lowest 

rates. Reliable guidance on publlcations, 
expert assistance on ads without charge. 
Newspaper, magazine, mailing-list rate
book free. Chicago Advertising Agency. 
20-MP West Jackson, Chicago 4. 
ADVERTISING Copy, Effective Layouts 

and Artwork; Placement service In mag. 
azines and newspapers. Write Mr. Thoma-s 
for folder. Diamond Advertising Service. 
326 Pennsylvania Ave., Washington 3, D.C. 
24 WORDS in 64 Weeklies $4.96. J. Dar-

nell, 730 Hays, Jackson, Tenn. 
SALES Let ters, Ads, Folders that get You 

Business. Written by Mall Sales Special
ist. Brochure Free. Faultless Advertisers. 
3439-X Michigan. Chicago 16. 
INCH 22.000 Readers $4.00. 20 words JOe. 

Renick, Holland. N. Y. 
ADVERTISING sales Literature planned. 

written. 25 years' experience. L. S. Van
Denburgh, Box 201, Newark 1. N. J. 

IS AGENTS WANTED 

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 busi

ness; home, office. Booklet describing 
"Collection of 127 Tester Plans" free. Elite 
Co., 220 Orand St .. New York. 
FREE Water and our concent rates makes 

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

Salesman's Guide. Inspiring. construc
tive. Shows how to eam money selling for 
others or in your own business. Hundreds 
postwar opportunities. Send name and de
scribe what you have sold or are selling, 
Illustrat-ed copy sent Free. Opportunity 
Magazine, 620 N. Michigan, Dept. 18, Chi
cago 11. I ll. 
MAGIC cleaner and laundry soap deal. 

Hotter than a firecracker. Big profits. 
Sample Free. Uco, 5007 Irving Park, 
Chicago. 
JUST Out! History of World II. Huge 

volume. Popular price. Authentic text. 
Official Photographs. Big profi ts. Riverside 
Book Co .. Iowa Falls . Ia. 
START Your Own Busine~;s on our capital. 

Always your own boss. Hundreds average 
$6.000 to $25,000 annual sales year after 
year. We supply stocks, equipment on 
credit. 200 home necessities. Selling expe. 
rlence unnecsesary to start. Wonderful op. 
portunlty to own pleasant, profitable 
business backed by world wide Industry. 
Write Rawleigh Co .. Dept. J-U-PSC, Free
port. Ill. 
BIO bargains for big profits . Over 100 sen-

sational values. Men's used suits $2.00, 
pants 35c, topcoats $1.25, overcoats $2.00, 
shoes 20c. Experience unnecessary. Free 
wholesale catalog. Superior, 1250-FA. Jef
ferson , Chicago 7. 
100% PROFIT on famous popular Pines 

Birthday. Christmas, and all-occasion 
Greeting Cards. Wonderful 12 to 24 Card 
boxed assortments sell on sight for $1.00. 
Write today for Information and Extra 
Bonus Distr ibutor's Plan, S. Pines, Box 32, 
Flushing, N. Y. 
EXCELLENT Sideline for P r inting Sales-

men. Decalcomania Name Plates In small 
quantities. Also. make money applying 
Initials on Automobiles. Free Samples. 
" Ralco". X-164. Boston (18), Mass. 
AOENTS-300% profit selling genuine gold 

window letters; stores and offices. Free 
samples. Metallic Letter Co .• 437 N. Clark. 
Chicago. 
AMAZING New Zipper Shoe sells on sight. 

Big profits for salesmen. Leads line 200 
splendid styles. Territories open. Oet Free 
Sample Outfi t. Write Consolidated Shoe. 
Dept. S-204, Chippewa Falls. Wis. 
" OUR Flag"-famous picture. Four colors. 

500.000 sold. Sample print Free. Our 
Flag Sales Corp,. Dept. C-1065, Excelsior 
Springs, Mo. 

CHRISTMAS Cards. Earn Big Money. Take 
orders galore from friends. 25 exquisite 

folders with name $1.25. F ree samples 10 
designs. America' s Fastest Selling 21 
Christmas Folder box. Costs 50c. Sells $1_ 
Request samples today. Sunshine Art, Dept. 
N. 115 Fulton St .. New York City. 
GOLD lac:tuered Window Sign Letters. 

Large Sizes Penny Each. New Foils. Ab
solutely Beautiful. F ree Samples. Atlas. 544 
W. 79th, Chicago 20. 
EASY money now to Christmas. Up to 

100% profit sell1ng friends, others. mar
velous new !946 Christmas and year 'round 
box assor tments-30 boxes 35c up. Odd 
cards 2~~c UP. Extra bonus. Request special 
feature $1.00 Christmas assor tment on ap
proval. Send today for free samples of our 
fast sell1ng 50 for $1.00, 25 for $1.00 per
sonal Christmas cards and personal sta
tionery lines. Special offers. New England 
Art Publishers . North Abington. Mass. 
SELL full, part time, Individualized belts. 

buckles. cap badges. tie holders. Thou
sand emblems. Every veteran prospect. Fast 
profits. Repeats. Wri te today special outfit 
offer. Hook-Fast, PS Box 1425 Providence. 
R. I. 
SELL New-used clothing from home. 

auto, store. Men's suits $1.09. Leather 
Jackets 49c. Overcoats $1.00. Dresses 22c. 
Ladles ' coats 38c. Other bargains. Catalog 
Free. S & N. 565A Roosevelt, Chicago. 
SELL Christmas Cards, Everyday Cards. 

Pictures. Books. Novelties. Big profits. 
Bulletin Free. Elfco, 432 North Wells. Chi
cago 10. 
BIO profits sell1ng used clothing, etc. Op. 

erate from home, auto, or store. Sensa
tional low prices. Catalog free. Kadetsk:v 
& Son, 702 Barber Street. Dept. 10. Chi
cago 7. II Uno is. 
BIO Profits Taking Magazine SubscriP

tions. Supplies free . Enclose 20c for Post
age, handllng, etc. Wll!lam V. Trowbridge. 
35 Woodcrest Avenue, Dayton 5, Ohio. 

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

tion Name Cards. 40% commission. Largest 
selection. Lowest prices. F ree cards and 
sample kit. Prlntcraft, 1425 E. Elm S t .• 
Scranton 5, Pa. 

STARTLING work of art in color. Amaze 
your friends. Composite picture, tribute 

to woman. 33 Figures. 9" x 12" . Ready for 
framing. New-Unusual-Tricky, $1.00 Post
paid. Adults only, Sells on sight. Agents 
send $1.00 for sample. F. J ordan, 1127 W. 
George St.. Chicago 13, Ill. Dept.-S. 
UNLIMITED money-making opportunities 

taking orders for Christmas Olft sub
scriptions for all magazines. We furnish 
everything. Write for Free book of confi
dential commissions. McGregor Magazine 
Agency . Dept. 32, Mount Morris, Ill. 
GROW bean sprouts for market in dark 

room winter and summer. Quick returns. 
Literature fre.e. Mrs. Nickell. Rt. 1, Box 
456. Bend, Oregon. 
SHINE Shoes Without " Polish." New In

vention Lightning seller. Shoes gleam 
like mirror. Samples sent on trial. Krlstee 
127. Akron. Ohio. 

• 
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EASY money. Sell friends sensational 50 
for $1.00 personal Christmas cards. Also 

extraordinary Christmas card, Everyday. 
Gift Wrappinll!' boxes. Quick sales. Up 
to 100% profit. Experience unnecessary. 
Write today for Free self-selling sample 
portfolios 50 !or $1.00. 25 for $1.00 name 
imprinted Christmas cards, personal sta
tionery. Special offer. Rainbow Greeting 
Card Co., 36 East 12 St., Dept, 28-B, 
New York. 
WONDER Silver Plating LiqUid. Applied 

with cloth or by dipping. Plates without 
tanks or electricity. New, improved. con
centrated, double-strength formula: sliver
plates larger surface with heavier coating. 
Good carded item for stores. Wonderful 
Demonstration. Big Profits. Free Details. 
Wonder Products, l265A Broadway, New 
York 1, N. Y. 

MEN! Women! Make more money and 
bUild a profitable business of your own, 

full or part time, without investment. Real 
glossy photos, amazin~r stamp size minia
ture, 100 for only $2.00. Repeat orders in
sure steady income. Write today for Free 
samples and information. American Foto 
Stamp Co., Dept. c. 38 west 33rd. Street, 
New York 1. 

AGENT8-Big 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. 

FREE! Sensational order-getting circulars 
printed with your name. Revo.lutionary 

plan helps you sell our product very easily, 
100%· Profit. Wri te today! KeystOne En
graving Co .. 96 Chauncy Street, Boston 11, 
Mass. 

NEW beaut iful hand-made signs for mer
chants. $7.00 Samples for $1.00. Artist, 

Box 93, El Cerrito, California. 

SALESMAN-Full or part time. Selling 
individualized belt buckles, tie holders, 

cap badges. bands, caps and over two 
thousand emblems . Write today Special 
Outfit Offer. Hook-Fast Company, Roa
noke, Virginia. 

GOOD-By Corns, Callouses and Warts. 
Mintons improved corn salve removes 

them. Stops pain and soreness over night. 
Money refunded if unsatisfactory. Price 
35c, trial size lOc. Exclusive terri tory for 
apPQinted distributors . Minton, Box 71. 
Brighton Station, Rochester 10, N. Y. 
BOYS- Be a Junior Merchant. Earn swell 

prizes or Cas h Profi t . Hun ting knives, 
telescopes, fiashl!ghts and many other pre
miums. No money needed. Send name, ad
dress, age for free prize circular and full 
details. Andy Andrews, 2000 Tate Avenue, 
Cleveland, Ohio. 
MILLIONS of smokers wlll buy the Miracle 

6 in 1 Clg-A-Pipe, Smoke cigarettes 
saJely, invisibly. See Page 98. August P-S. 
Made of magic silverglas; Prevents fires, 
burns, irritants. Quick money deal-cig
A-Pipe, 100 Filters . Cleaners, Display 
Cards, Low Prices, sent postpaid for $1.00. 
This Is New. Safe-Gard, 22 Perry-Payne 
Bldg., Cleveland 13, Ohio. 
CHRISTMAS and everyday cards samples 

on approval. Box 61, Times Square Sta
tion. New York 18. 
MAKE up to $50 a week in Sp~re Time 

selling greatly in demand Kitchen Oil 
Burners, write: 011 Burner Supply Outlet, 
P. 0. Box 327, Cambridge, Mass. 
YOUR own Christmas cards free for selUng 

1.0 boxes of our 50 for $1.00 or 25 tor 
$1 .00 persona l cards. Sample stretchers 
free. Three $1.00 fea.ture boxes. Up to 50c 
profit. Special offers, Bonus. Elmcraft Co .• 
5930 South Western, Chicago 36. Ill. 
SALESMEN-sensational New Solid Metal 

Name Plate for Desks, Doors, Autos, etc., 
sells on sight for $1.95. Two styles. Beauti
fUllY Finished. Ideal Size. Sell 20 to 40 
plaques per day easy. $1.00 comm. per 
order. Multisales plan. Real opport. Write 
or send $2.00 for set of samples with your 
own name in Raised Metal Letters and 
start to work. Unconditional money back 
guar. Wilson Studios, 3273 Sansom, M24. 
Phila. 4, Pa. 
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EXTRA Holiday Money. Big profits. Every-
body can sell PQstcards printed with 

monogram, name, address. (Government 
stamped or unstamped). Ideal personal; 
buslness use. Choice 2-color combinations. 
Samples Pree. Pen-a-Kard, Dept. P, Box 
84, Statton G, New York 19. 

$1.00 STARTS you in business. Sell DeLuxe 
ties, 100% wool Interlining. Costs you 

onlY $7.00 per dozen, you make $5.00 dozen. 
Send $1.00 for special introductory offer 
two DeLuxe ties. Catalog complete line 
Free. Pblllp's NeckWear, 20 West 22nd St .. 
Dept. P-4, New York 10. 

CH.RISTMAS cards. Sell 50 for $1.00, 
names ImPrinted. Samples free. Com

plete line boxed asaortments. Dunbar 
cards. New Brunswick 21, N. J. 

BIG Commissions-selling to stores cellu-
loid Pricing Tickets, met.al shelf mould

ing-to restaurants, menu covers. signs. 
C. Pricing Press. 124 White St., New York 
13, N. Y. 
SELl, Christmas cards. Easy money show-

ing exqUisite Christmas. Everyday, 
Wrapping assortments. Stationery. Over 
100 Quick sellers. Request $1.00 Christmas 
box on approval. Free samples of 50 for 
$1.00 Christmas cards. Special otrers. Hed
enkamp, 343 Broadway, Dept, 0-20, New 
York 13. 

HOUSE Numbers that glow in the dark. 
Luminous pictures, etc. Large mfr. wants 

factory representative; wonderful new 
product. Fast Seller. Free samples. Madi
son Mills, 303 4th Ave.. N. Y. c. 
$3 FIRE ExtinKuJsher sells wholesale or 

direct. "Fire-Killer", Zone 1, Syracuse, 
New York. 
SEIJ. sensational Reynolds Ball Point Pen. 

New Low price. Nationally advertised. 
Big discount to Qualified men. Large earn
ings. Write now for details. Style-Rite-3. 
4554 Broadway. Chicago 40. 

SCHOOL Seniors! !I Your postal will bring 
our wonder. Kwtck-Sell Carda.log of 

popular Graduation Name Cards. Biggest 
profit$! II Only firm giving free souvenir 
chest and Card Case. Don't miss out! 
Hurry that PQstal! I! Craftcards, Box 
235(M). Pittsburgh 30, Pennsylvania. 

BIG Profits stamping Key Protectors Social 
Security plates. Key Check Stamping 

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

HOT. New Precision Printer tor Postcards, 
Price Tags, Forms. Automatic Inking, 

Selfaligning. Perfect Registration. Big 
Profits. No Investment. Complete. $9.50. 
Money Back; Trial Deal, $7.50. Hasco, 17 
W. 60th, New York City. 

WONDER Cleaner, new type bubble bath, 
Glasglo, sell fast. Tremendous profits. 

Supplies, circulars, furnished. Courier. 
3829-H Delmore. Cleveland Heights 21. 
Ohio. 

SEIJ, Personalized soap. Name on every 
cake. Ideal Chrtstmas gifts. Get sample 

offer. Dunbar Soap, New Brunswick, N. J . 

AGENTS. Jobbers, Be In Business For 
Yourself. Wonderful Opportunities In 

Costume Jewelry To- Day. Enormous Prof
Its. $10.00 Brings You Large Assortment Of 
Jewelry. Send Small Deposit. Roxy Jewelry 
Company, 1301 Surf Avenue, Brooklyn, 
New York. 

HARMONICAS $10.80 $18.00 $24.00 $36.00 
$45.00 dz. Harmonica Wholesalers. 11 E .. 

Centre Street. Baltimore 2. Md. 

200 MONEY Making Deals. Plans, Rare 
formulas , Sche.mes. Folio Free. Formico 

Co. Box 572. Dayton, Ohio. 
LOW Priced stx cent Cigars. S. Kelley. 

2302 Ontario St., Ft. Wayne 6. Ind. 

AGENTS - Demonstrators. Magic fiu1d 
transforms ordinary handwriting into 

gold-silver. Raised lettering, cost 20c, sells 
$1.00. Sales terrific. Western Chemical, 
Salem, Oregon. 

• 

SILVER Plating L iquid. Simply Rub-On 
with a cloth. Cleans, Silverplates, Pol

ishes, one rubbing, Puts on ~renuine 1000 
Fine Silverplate. Renews silverplated ware 
like new. Silverplates onto brass. copper, 
bronze, etc. Lasting finish. won' t come off. 
Sales representatives wanted. Details free. 
Nu-Process Products, Dept.. 250, Aurora. 
Illinois. 
STEADY or Part time employment for re-

liable men. selling mineral mixtures to 
farmers and livestock feeders. Liberal 
Commissions. Lucas Mineral Company. 
Castanea. Penna .. 
NO Money or experience required. Spare 

or full time wr iting orders for guafan
teed men's hosiery. We deliver and collect. 
Advance profit and 33 % cash bonus. Huae 
demand everywhere. Steady repeat busi
ness. Write for free sales outfit containing 
everything needed to make money. Kent
craft , 44 Court St., Dept. KS Brooklyn 2. 
N . Y. 

MAKE Money-No Investment Sell Imita-
tion Marble Novelties To Friends. Our 

Plan Guarantees J0 '7c . Charles E. Good
hari, 903-~ Barber Street, Columbia, 
Penna. 
PLASTONE: Amazing new polish for 

floors, furniture. autos. Beautifully 
packaged. Low priced. Whlrlwind seller to 
stores, gas stations, homes. Fast repeater. 
Uncondit ional moneyback guarantee. Write 
for " free sample kit offer." Plastone Co .. 
2207-PS, West Chicago Ave .. Chicago 22. 
Ill. 
SELL " Ruthbella-" Famous Sans1cch1 

Love Diary 1 See advertisement under 
"Books." 
ONE Tool does Twelve Jobs. See Bishop 

Engineerin.r ad. under Machinery-Tools
Supplies, page 53'-·--------
AUTOMOTIVE Distributors ! Repeat auto 

product! Millions need t.hisl Profits tre
mendous! Information-Free offer. Ther
mopow, Peoria 4, Ill. 

EARN more for Christmas! Paint plaster 
plaques. Sell locally. Beautiful, clea.r de

tail. Strong, hard quali t.y. Fascinating! 
Popular! Profitable! List free. Artists' 
brushes, paints, instruction books avail
able. Pioneer, 394 BX, Austin, Miimesota. . 
WOULD you pay 3'7( -first. $350 made? 

Color-illustrated book " 505 Odd Success
fUl Enterprises" free! Proven! Work at 
home, omce. Expect something odd! Pa
cific, 220H2 Cloverfield, Santa Monica. 
Cal. 
BEAUTIFUL Sea-Shell Jewelry, Novelties 

and supplies wholesale. Send post card. 
Pace's Shellcraft , 2117 14th .. Bradenton. 
Florida. 

6 AIR CONDITIONING 
& HEATING 

CONVERSION Gas Burners. 9GA ap
proved. Limited supply. Furnaces 90 

days, Moore Equipment. Co.. Lincoln 6. 
Nebr. 

7 .tUlERICAN POLICE 
JIU JITSU 

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

plus 1llustrations. ) Expert instructions
Three volumes. Complete $2.25. Variety 
House, Box 46-AJ, Wall Station. N.Y.C. 5. 

8 ANTIQUES, RELICS, Ll'llDIAN 
GOODS 

SWORDS, rapiers, daggers, pistols, armor; 
illustrated catalog. soc. R.obert Abela. 

860% Lexington Ave .. N. Y. 
440 ANTIQUE Firea.rms:-5.000 Bargains: 

Indian Relics, Flint locks, Swords, Min
erals, Cartridges. Coins, Rifies, Carbines, 
Fossils-Catalogue-Photographs 25c. Helke, 
Wenona. Ill. 
4 FINE perfect Ancient Arrowheads $1.00. 

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

Powderhorns, Flasks, Catalogue 5c. Nagy, 
8 South 18th St., Philadelphla 3, Pa. 

Copyrighted m a!E'ri;:ol 
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10 AUTHORS SERVICE 

WRITERS. Create Original Plots from 
published stories without plaglarlzim~. 

Follo shows how. Price 50c. Guaranteed 
information free. Wrltecraft. Box 202-P, 
Chicago Heights. Ill. 
I WANT New Writers to cash hundreds of 

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

12 AUTOMOBII .. ES 

AUTOMOBILE Racing Book. Fifth Edition 
-Revised. Tells bow to bulld dirt tracks 

bodies, frames. engines. Records, super
chargers. rules, formula. plans, stock con
versions, roadster racing, fast Fords. $1.00 
postpaid; $1.15 C.O.D. Ray Kuns Depart
ment 274, MadlsonvUle, Cincinnati, Ohio. 
"BUILD speedy midget track racer fron1 

casto1! parts! Plans. specifications, con
struction information, $1.00. Motor Supply, 
Box 1682-CS, Toledo, Ohio. •• 
USE scrap parts and easlly build speedy 

two paasenger, three wheeled, Motorized 
scooter-car runabout or two pasaenger 
midget " Jeep". Complete construction 
plans for both $1.00. Universal, 2671 Algon
quin. Toledo 6 , Ohio. 

CUSTOMIZE your automobile. Illustrated 
new restyling Ideas. instructions, specUic 

model changes by simple methods. $1. 
Speed-wheel, Box 723-C. Arcadia, Cali
fornia. 
FLOYD Clymer's 1946 Indlanapolls Race 

History Supplement now readY. 60 
charts, drawings, must rattons, cartoons. 
complete detalls 1946 "500" race results. 
postpaid $1.00. Complete 320- pnge History 
Book describing every Indianapolis race 
since 1909, including 1946 Supplement. 
1000 tllustratlons, $3.50 postpaid: in De 
Luxe binding, $5.00. Clymer. Dept, B-100, 
2125 W. Pico, Los Angeles 6, Cal!f. 

. ' 1946 SUPERIGNJTIONITER . 5,50 Atomic 
starting, Pep, Mileage. E. G. Mfg .. 355B 

East 149" N. Y. 55. 
DUALTONE TWIN muftler sets for Fords 

and Mercurys. Instructions Included 
$20. Replacement mufflers, all automobiles. 
Prices quoted on request. Designed to elim
inate back pressure. giving Increased gas 
mileage and horsepower. Has deep mellow 
tones. Three inch chrome tallplpe extension 
$3.00. Dualtone Mumers, 2636C India 
Street. San Diego (1). Calif. 
RACING car perforruance for all cars. In-

crease power. speed. Special "CUstom 
built" equipment. Free literature. Write 
Lee Motorcraft. 1412-B Great Northern 
Bldg., Chicago 4, Il llno::.:l:.:::s:..· ------
FOR Midget car bargains see our ad under 

motorcycles. Midget Motors Directory. 
Athens. Ohio. 

13 AUTO SUPPLIES 
& EQUTP~lENT 

HAVI.NG Car Trouble? New. Used. r;ruaran-
teed auto, t ruck parts save money. 

Transmission specialist. Describe needs: 
Immediate rePlY. VIctory, 2930~4 No. West
em, Chicago 18. 
AUTO parts for all autos and trucks. 

Trans. motors, dl1!erent1als. fenders, car
buretors. Also Body Parts. Security Auto 
and Truck Parts. 1941 BP Eddy, Chicago 13. 
CARBURETOR repair kits containing all 

the essential parts for completely re
building a specific carburetor. Over 400 kits 
avallable. Carburetor Service, 600-B La
Prairie, Ferndale 20, Mich. 
1000 Mdtorlsts Needed to make gas saving 

test. Up to 30% savings. For trial test 
o1!er write Vacu-matlc Carburetor Co., 
7617-1290, W. State Street, Wauwatosa, 
Wis. 
1946 SUPERIGNITIONITER $5.50. Fast 

Star ting, Pep, Mileage. EG. Mfg .. 355B 
East 149, N. Y. 55. 
GRILLES for most all cars. Meyers Auto 

Parts. 820 Dryades, New Orleans, La. 
NEW parts, all cars. trucks. Describe 

needs, wlll advise. send no money. Eddy, 
1516-169th St., Hammond. Ind. 

A. C .. Champion and Auto-Lite Spark Plugs. 
Factory Recondit ioned and Guaranteed. 

25c each. lot-s of 4 or more. Prepaid if 
you remit with order. State size. George's, 
477 -60th St. , Br?_!>klyn;;;.....:2"-0~, N-'-. _Y...:·----
MUFFLER manual. Convert easilY to Holly-

wood, Laguna, Westwood, duals, etc. In
cludes construction details, regUlations dia
grams. Postpaid $1. Mellotone. Box 723C. 
Arcadia. Calif. 
DUAL Carburetors any year complete 

blueprints $1.00. Corbcraft. 80 Maxwell, 
Rochester 11. N. Y. 
HYDRA ULJC Brakes on model A. Instruc

tions $1.00. G . S tade. 332 Davida, Vlc
to.rla, B. C .. Canada. 
MECHANICS! Anchor Pin Lock Remover. 

Simple Positive Guaranteed to do Job. 
$1.00 Post-Paid. Newfield Weldlnk & 
Mach. Co .. Newfield. N. Y. 
MONOGRAMMED automobile seat covers 

personalized with your Initials in gold. 
Fit your car perfectlY. Finest pre- war 
quality leatherette in 18 beautifUl combi
nations with fibre. sail cloth or mercer
iz.ed cotton. Priced low. Mono Auto Seat 
Cover Co. of Hollywood. 608 South Hill 
Street. Los Angeles. California. 
14 AUTO TRAILER S 
BUILD your own ·Trailer I Save Money ! 

Have every feature you want! Plans for 
House, Sport, CanlP and Utility trailers. 
Catalog descr ibing 9 mode is 10c. ( 15c In 
Canada and overseas). Jim Dandy, Box 
125-B. Wausau, Wisconsin. 
TRAILER Travel Magazine, monthly $1. 

year, satisfaction guaranteed. Plant City 
9, Fla. 
15 A VIA.TI ON 
VETERANS: Flight training under the G.I. 

BUl. Private, Commercial and Plight In
structor Ratings. Write for information. 
Gottschalk School of Aeronautics, Adrian, 
Michigan. 
"CUBS, Wacos. Taylorcrafts, Aeroncas. 

Big cat.alog, 25c. lists these and thou
sands of other sensational airplane bar
gains. Some are 'easy to repair' crackups. 
National, Box 1682-CS. Toledo, Ohio." 
JET Propulsion. Know Jet propulsion. 

Build your own units for model airplanes. 
Get complete data, drawings, design charts 
only soc. Technical Press, Box W951. 
Salem, Mass. 
ALUMINUM Airplane Floats, dandy tor 

air driven or water propelled amphibious 
craft and catamarans. Two cylinder 8 h. p , 
alrcooled engines. Small pneumatic tired 
wheels. Write for literature. Karl Ort, 
York. Pa. 
PROPELLERs-Correct slz.e. any motor. 

Airllner 3 blade. shorter diameter, lower 
position. better thrust. for sleds. boats. Il
lustrated literature. Order now prices ad
vancing. S tandard Aerocraft, Ft. Worth, 
Texas. 
AVIATION Employment-monthly r;rulde. 

Lists jobs, VJages-what, where. 50c. 
Satisfaction guaranteed. Aviation, Box 7. 
Adams, Mass . 
MODEL Buzz Bomb Engine plans. $2.00 

Postpaid Free Circular. Williams Model 
Co . . 873 E. McCrelghi, Springfield. O}llo. 
JET enthusiasts! New experiments with 

rocket propelled models. Plans $1.00. 
Marwood Company, 3033 E . 92nd, Seattle 
5. Wash. 
AIRLINE Opportunities. Get a job with a 

future in this rapidly expanding Indus
trY. Confidential report Just released tells 
what you should know about the airline 
industry, employment opportunities. job 
classifications, qualifica t ions. plus how and 
where to apply. $1.00. Air Transport Re
search and Advisory Service, Dept, E, Box 
1044, Kansas City 10. Missouri. 
PROPELLERS for ice-snow sleds, Air 

boats. Literature Sc. Banks Propellers, 
R. F. D. 7, Ft. Worth, Texas. 
17 • BATTER IES, 

GENER ATORS, ETC. 
EDISON Alkaline Bat teries. light power 

fifteen year life. five year guaranteed 
free. Illustrated Literature . See-Jay Com
pany, 325 Yonkers Avenue, Yonkers, New 
York. 

• 

18 B LUEPRINTS AND PLANS 
"BLUEPRINT Reading Made Easy"- ready 

reference book for reading any type blue
Print. 596 pages. 463 pictures. FormerlY 
$8.95. now only $1.98. Popular Science. 
Dept.106-C,353 4thAve.,New York 10,N.Y. 

FREE Toy Plans Descriptive Circular. 
Write Production Engineering, 403 City 

Hall Bldg . . Rockford. Illinois. 

HOME Planning Kit. If you plan to build 
you need this unique portfolio. 17"x22"' 

Layout Sheets for floor plans. Scale Furni
ture Cutouts. Landscape Layout Sheet. 
Building Equipment Selector. Budget Plan
ner. Dream House Check List. Hours or 
fun planning your home With this loose
leaf portfolio. New. Practical. $1.98. Money 
back guarantee. Red Lion Press, Golf, 11. 
Illinois. 
BLUE Plan Booklet. Ten small houses. 

Now lOc. Model Service. 4302 Oak, Kan
sas City 2. Mo. 

19 BOATS, OUTBOARD 
~IOTORS, ETC. 

F'OLL size, cut to shape boat patterns. 
blueprints. 7 ~2-38 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 ll:its. Complete cata
logue 25c (coin). Osco Motors CorP., 2020 
East Orleans St. . DePt. P, Philadelphia 
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. 
"PROPELLERS: Army surplus, new 3 

blade bronze, 12x10RH; 1\J" hub bore; 
approx. 5 lbs. Made for J ohnson 22 HP 
Outboard. Can be modified to fit other en
gines. Only $5.65 each postpaid. Remit 
with order. Baker Bros. , Box 301D, Pala
tine, Ill." 
KAYAK Blueprints. Deluxe Models-cata-

logue lOc. VIking ~anot!_~. Merrick, N. Y. 
ICE Boat Sails. Skate Sails. canvas for 
boats, trailers.· etc. Winter boat covers. 
marine hardware. Alan-Clarke, 96 Cham
bers, N . Y .C. 
ALL parts for 14 ft. P lYWood outboard 

motor boat machined to size and shape, 
only $80.00. All Fastenings Included. Easy 
to assemble. c . R. · Dillabaugh Co .• Port
land 11. Oregon. 
INBOARD marine motors. conversions. 

supplies. Catalog on request. Stokes Ma
rine Supply , Coldwater. Michigan. 
FORD Marine Conversions. CatalOg 10c. 

Lehman Manufacturing Co.. Dept, A, 
Newark 2. N. J . 

PLYWOOD-Waterproof type for boat-
building ! Many grades. panel sizes. 

thicknesses now becoming available. Send 
10c today for complete lists! Carmen
Bronson , Marine Department. Mount Ver
non, N. Y. 

20 1\0DY-B UILDING COURSES 

BAR-BELLS, Dumbbells. Exercise eQUIP
ment, Courses. Special offers! Free book

let. Good Barbell Co., Reading, Pa. . -
MUSCLE-Building made easy! No appa

ratus! 3 complete courses . $1.00. James 
Todd. DePt. PP96, 17 Ina, Springfield. 
Mass. 
HAND BALANCING Is fun! Teach yourself 

quickly, Write. Power. 923 W. Vine. Kal
amazoo. Mich. 
BARBELLS! Catalog! Bur Barbell Co .• 

319 Orient Way, Lyndhurst, N. J. 

22 BOOKS. 
P E RIODIC.-iLS, ETC. 

EDUCATIONAL Books sold cheaply or 
rented for small fee. Books bought. 

Money back gltarantee. 4,000 Bargains. 
Catalog Free. (Courses Bought). Lee Moun
tain. P isgah. Alabama. 

O CT. 
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'POP« tAR SCIENCE 0 7ii'PO'R TVN I TIE$ 
WHAT Every Mason wants We have Ma-

sonic books for Blue Lodge, Chapter. 
Commandery Scottish Rite and Shrine. 
Our rituals are used the world over. Send 
for our free catalog of books and rituals for 
Masons. Odd Fellows. Knights of Colum
bus, etc. Eza A. Cook. Publisher. Inc. , 
P .O. Box 796-RMY. Chicago 90. Ill. 

MAGAZINES (back dated)-foreign, do-
mestic, arts. Books. booklets. subscriP

tions, pin-UPs. etc. Catalog 10c. (refund
ed) . Cicerone's. 863 First Ave .. New York 
17. New York. 
BIG Profits Taking Subscriptions For All 

magazines. Agents' Confident ial Catalog 
llsting over 2500 periodicals and complete 
starting supplies Free. Pines Subscription 
Agency, Flushing, N. Y. 
GOOD " Used" self-instruction educational 

books on an subjects bought. sold. rent 
ed, exchanged. Satisfaction guaranteed. 
Complete information and 100-Pa$re illus
trated bargain catalog Free! Write-Nelson 
Co .. Chicago 5. 
"30,000 JOB And Business Opportunit ies In 

Alaska" -Based on two years' Alaskan 
experience. this 15,000-word copyrighted 
report gives latest facts on Fur Fa.rming, 
Mining, Agriculture, Lumbering, Transpor
tation. Commercial Fishing, Construction. 
Business Opportunities. Special section on 
climate. homesteading, mineral resources. 
rights. etc. Private firms and Government 
projects listed-tells How. When. Where to 
apply. $1. Return for refund in 7 days If 
not satisfied. Pacific Industrial Research 
Bureau. Dept. 2C. 907 Terminal Sales Bldg., 
Portland 5. Oregon. 
"FIX It Yourself"- home repair book. How 

to fix appliances. furniture. plumbing, 
etc. 256 pages. 163 pictures. $1.49. Popular 
Science, Dept . 106-C. 353 4th Avenue, New 
York 10. N. Y. 
"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. 106-C, 353 4th Ave
nue, New York 10. N. Y. 
"100.000 POST-WAR Jobs Abroad." South 

America, China. India. Burma, Japan, 
Russia, Malaya. How. When and Where to 
Apply. U. S . participation in world recon
struction and trade demands thousands of 
American-trained mechanics. salesmen, 
technicians. engineers. foremen. laborers 
and business representatives--every trade 
needed. Our 15,000-word copyrighted report 
--complled from business. professional and 

government sources- lists over 200 big U. S. 
firms with foreign interests. 2ives job in
formation, salary brack.ets. contract tiPs. 
application letters. passport Information. 
climatic conditions, etc.-everything need
ed for your immediate application. $1.00. 
Return for refund in 7 days if not satisfied. · 
Pacific Industrial Research Bureau. 907-D 
Terminal Sales Bldg .. Portland 5. Oregon. 
BUILD YOUR OWN FORTUNE! The rules 

of fortune building are· infallible and 
have bee.n followed by successful men and 
women ever since the days of ancient Baby
lon. These rules were not taught to you in 
school. nor taught to you in college. Build
ing a fortune l.s explained fully in the book 
"Seven Cures For a Lean Purse". Send 
$1.00 for a postpa id copy, Satisfaction 
guaranteed. Bedard Publlcatlons, P .O. Box 
637, Det roit 31. Michigan. 
BOOKFINDERS! (Scarce. out-of-print un

usual books) Quickly supplied. Send 
wants. Clifton. Box 1377-PS. Beverly Hllls. 
Calif. 
MAGAZINE Export Sales Co.. 2084 First 

Ave.. New York 29, N. Y. Over-issue 
popular American Magazines and Pocket
Size Books. Comic, Screens, Fashions Pic
torials. Romances. Pulps and many others. 
Export OnlY. 
WILL Pay $5,000. Each For Certain Old 

Books ; Histories $300. Poems $200. and 
songs. Catalog lOc. Ohio Historical Pub
lishing Co .. 209 West 11th Ave., P9S Co
lumbus. Ohio. 
WHOLESALE Catalog and Directory. lOc 

Scarce Merchandise. Latshaw. SunnY
side-C. Indianapolis. Indiana. 
ADULT Books 25c Five-$1.001 Free Book

alo~tues ! Hirsch. Spring V!).lley 3, N.Y. 

46 POPULAR 
SCIENCE 

NATIONAL Geographic Magazine, 1888-
1946. Any issue. Periodical Service, Box 

327-S, Swarthmore. Penna. 
OPERATE Magaz.ine subscript ion agency: 

wholesale catalog, complete supplies. 25c. 
Cassell Publishers Service, Westfield. N. J. 
YOU too can read handwriting ! Ten les-

sons. beautifully Ulustrated, $1.00. 
Astonish your friends . make money, Satis
faction guaranteed. $1.00 analysis of your 
handwriting free. St. John, Noel. Missouri. 
CARDS (Portraits). Glamour Photo-

graphs. Samples 10c. Barringer. 1242 
Lilac Place. Los Angeles, Calif: 

MAGAZINEs-Business. trade, profes-
sional. Keep informed-developments. op

portunities in your line. Current copies. 
Choice 760 publications. All fields. Free 
price-list. Commercial Engraving Publish
ing Co., 34S North Ritter, Ind1anapolls 1, 
Indiana. 
PRE-DIX-IT $1.50, Author, Nichols, Box 

85, Waltham 54, Mass., or through your 
book store. 
PHILIPPINE Campaign unpublished war 

photos, 20 for $2.00. Money back guaran
tee. Al Rosen Studio, Chester. Pa. 
WHOLESALE Catalog. Directory 10c. 

Thousands of articles. Stafford Sales, 
96n2 N. Jefferson, Indianapolis 1, Indiana. 
TECHNICAL Books. Largest List. Edwards, 

324 North 18th, Quincy, Illinois. 
BOOKS (out-of-print, new, used). quickly 

supplied, many 35c bargains. Catalog 
Mid-West Book' Service, 18870 Marx Ave., 
Det roit 3, Michigan. 
ADULT Books. Catalog and Sample, 10c. 

Oudema.n, Box 1840, Cleveland 6, Ohio. 
DON'T worry about your septic tank. Read 

the facts in our 12- page pamphlet on 
"What To Do And What Not To Do With 
Your Sept ic Tank" by Reuben Selfr idge. 
Order now. $1.00 per COPY. Selfridge 
Printing Company. Dept, S , Clymer. New 
York. 
USED Correspondence courses, books, 

bought and sold. Free literature! Spot
light, 141 Broadway, New York. 
EVERYONE Has Pen Pals. Get The Book 

" How to Start A Pen Pal Club". $1.00. 
Dohaime's, 133 Collins. Hartford, Conn. 
"I Love RuthbeUa!" intimate confessions 

(famous Sansicchi diary). Picturesque 
reprint now only $1.00. Original private 
collector's edition still available, price 
$5.00. Make either of these excitingly beau
tiful books your secret treasure! Send dol
lar or $5.00 Today and we will include con
fidential listing of "Lonely Hour Books .. " 
Poets Art Press, Publisher, Box 178, Palis
ades Park 15, N. J. 
CmCAGO Colorful View Cards 3 for lOc. 

Free List. Laramie Sales. 4800 S. Laramie 
Ave .. Chicago, Ill. 

BOOKLOVERS: New books! Tremendous 
savings! Write for free lists. Popular 

Book Service. Box 8081-M, Clinton Hill 
Stat ion. Newark 8, N. J . 
HORATIO Alger titles, Bought, Sold. 

Bibliography 20c. Clifton Gompany. Box 
1377 ps, Beverly Hills. Calif. 

23 BUILD IT YOURSELF 
"BUILD Cabins"-book offers complete in-

structions and pla.ns for building your own 
cabin, lodge, tourist home, or wayside 
stand. 251 Pages, 200 plans and pictures. 
$1.98. Popul"r Science, Dept, 106-C, 353 
4th Ave .. New York 10. N. Y. 
WASHING Machine. "Spin Dry" type, 

smartly styled, Inexpensive parts avail
able, easily built, write Ma.loney, Box 721, 
Salem. Mass. 
BOATS, engines. model. rea.r, catalog 

plans, 25c, Marinepress, Groton, Conn. 
BUILD fine home quick freezer. Shop test

ed plans complete inst ruct ions, $2.00. 
Davis Engineering Company, 911 East Elm
wood, Burbank, California. 
BUILD Concrete Mixer. Power Driven. 

Simple. Inexpensive. Details Free. 
Horne. 206 West Wilder, Tampa, F lorida. 

BUILD Concrete Block Machine. Vibration 
a.nd hand operated types. 100 blocks per 

hour. Easy, inexpensive. Sell blocks, build 
home, garage, barn at low cost. Free de
tails. Horne, 206 W. Wilder, Tampa., 
Florida. 
"PLYWOOD cabinet kitchen plans. 25c. 

Playne Cabinets, 4617 Johnson Avenue, 
Western Springs, Illinois." 

COMPLETE Blueprints for 50 cu. ft. Deep
free-$3.00. Shannon, 22379 Olmstead, 

Dearborn, Mich. 

LAMP8-All parts for building or repair. 
Catalog lOc. Refund first order. Gyro 

Lamps, 5416 N. Clark, Chicago 40. 

BUILD New Principle Concrete Block Ma-
chine, motor vibrator or hand, in 2 days 

for $10, exclusive of motor. Makes Stand
ard block Per minute. Complete plans, 
photos, and instructions for building ma
chine. $3.50 postpaid, or wri.te for further 
information. Clyde Lee, Mountain View 
1. Oklahoma. 

DUCK Decoy- Prints and Instructions 
$1.00 Each. $5.00 8 Different Species. 

Box 504, Rochester. · N. Y. 

BUILD concrete block machine. mixer. 
flame weeder. blueprints 50c each. Port

able sawmUJ prints $3.00. 12" planer. tree
saw, edger $1.00 each. Ca.talog other blue
prints lOc. Nichols Equipment Company, 
Purvis. Miss. 
WIZZ Electric motor: Assembles in a. jiffy. 

Flashlight cell operates. Parts Complete, 
plus Illustrated instructions 35c postpaid. 
Also the smaller " Mighty Midget" 1" 
model. third size, JOe. Elt ro Company, 
171S. Deer Park, N. Y. 
IF You Could Build Five Room. bath, 

home with two porches for around 
$1,000 using 50% less critical building ma
terials, would you be interested? Send $1. 
for our Reference Source List. Blanke, 
Woodridge 18. D. C. 

BUILD Your home as a hobby. No rent. 
No mortgage. Save 50%. Use spare time. 

No special skill required. AmazlnR' facta 
sent free. H. C. Lightfoot. Civil Engineer, 
Richboro. Penna.. 

BUILD mansized floor model saw. Large 
tilting table. Two complete plans, Riant 

blueprint, instructions, onlY $1.00. Bryco 
Products, 120 Dale Road. Rochester 10. 
N. Y . 

24 B USINESS OPPORTUNITIES 

GOOD Paying Business Silverihg mirrors. 
plating autopa.rts, reflectors, bicycles. 

bathroom fixtures. etc. . by late methods. 
No tanks or shop required. outfit furnished. 
Free Booklet. Gunmetal Oo., Ave. E. De
catur. illinois. 

START Home business making statuarY. 
plaques. art goods. pottery, ~tarden furni

tdre. artificial marble flooring , liquid 
marble. Make fiexible molds yourself. 
Amazing profits. Folder free. Creative 
Publishers. Box 236-M. Winnetka, Ill. 

$25 WEEKLY working two hours daily. No 
canvassing. No Manufacturing, Lycke. 

Box 2471 . Cleveland 12. Ohio. 

MOLD-MAKING. Plaster casting. MoneY
making Business. Literature Free. 

Kemilo, Park Ridge, Illinois. 

MAIL Order Business course shows you 
how to make money. spare or full time. 

Teaches p rofessional mail order technique 
-not penny-snatchln~~: schemes. Fascinat
ing 100-pa.ge illust rated Success-Catalog 
Free! Write-Nelson Co., Dept, 4-01, Chi
cago 5. 
BOOKKEEPERS - Operate Your Own 

"Dollar-A-Week" Bookkeeping & Tax 
Service. Full or spar e time. Details free. 
Ellis. Box 203, Cedar Grove, N. C. 

137 PLANS to make money local, mall or
der. Particulars free. Elite Co.. 220-A 

Grand St . , N. Y. 
YOUR own business . Big profits, very small 

capital. National organization teaches. 
helps, supplies everYthing, Interesting 
service business. Bi~~: demands. Everywhere. 
Americlene, 211 N. 7th St., St. Louts 1. Mo. 

Copyrigt)ted material 

' 



'PO 'PII tA 1l SCIENCE O'P'POTITVNIT/ES 
LEARN Shell Jewelry manufacturing. Com-

plete. simplified home instruction course. 
beautifully illustrated, shows 45 styles Pins, 
earrings, brooches. sprays, hair ornaments. 
Iricludes pearlizing, dyeing, gelding, glow
in-dark methods. No tools needed! Lea rn
earn within a week. Only $1 postpaid In
cluding wholesale prices of an raw ma
terials. House of Gifts. Box 4550-AS, Coral 
Gables, Fla. 

AT Home-Your own manufacturing busi-
ness; making popular $1.00 novelties. 

Cost you 3c to 15c. EverYthing supplied. 
Write So-Lo Works, Dept. K-601. Cincin-
nati, 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 F ree booklet. 
"Money-makin~t Opportunities In Specialty 
Manufacturing." Howard RobinsQn, Ph. G., 
1300- B S. Ohio St .. Sedalia. Mo. 

MANUFACTURE Costume Jewelry At 
Home For Profit, Hobby, Theraphy. Free 

Wholesale Supply Catalogue. Instructions. 
Florida Supply House. Bradenton. Fla. 
LIQUID Marble-Colorful, glazed! Molded, 

brushed, sprayed! Composition fioors, 
Rubberlastic Molds. Plastic Homes. Par
ticulars free . Marbellzing Service. Ed
wardsville. Illinois. 

$565.00 PROFIT from every $15.00·invested. 
Standard Service System, La. Grange 2. 

Indiana. 

AT Last ! A genuine Storm-Proof Cigarette. 1 

Cigar an d Pipe Lighter that requires no 
fluid of any kind, wm not blow out and 
can't get out of order. This Storm-Proof 
Lighter employing the char-coal Principle. 
sells on sight Just by Jightin~t a cigarette. If 
Interested. here are complete details . . . 
Storm-Proof Lighters come fully guaran
ted and must retan $1.00. Your discount 
40% in dozen lots. 50% 3 dozen and over 
including territory. Initial 2 sample trial 
order $1.00, deductible from first wholesale 
order. Storm-Proof Lighter Co.. 126 Lex
ington Ave .. New York 16.- N. Y. 

MAKE "DDT" Products. My Ten Master 
Formulas shows bow. Literature Free. 

Howard Robinson, Ph.G., 1302-B So. Ohio, 
Sedalia.. Mo. 
MECHANICALLY Inclined Men-Qwn and 

operate general Appliance Repair Shop. 
Complete. mustrated course shows you 
how. Welding, Refrigerat ion. Motor re
pair. How to get business. etc .. all phases 
covered. Free literature. Christy Supply. 
Dept. 768, 2835 N. Central Ave., Chicago. 
COLORGLAZED Concrete Pottery made 

without molds. New. low cost. patented 
method. Cemetery products. novelties. tiles, 
floors, etc. Basement leaksealing. Other 
money-making proJects. Booklet. detalls 
free. Men only. National Potteries, Fergus 
Falls. Minnesota. 
LOOKING for . business? No matter what 

you have to offer, an office in New York, 
under your own name. is bound to increase 
your business. Rates-$7.30 and $14.60 
yearly. Established 1926. Cooperative Of
fices, 126 Lexington Ave .. New York 16. 
LIQUID Marble-make in any color. 

Soundproof Plastic Flooring. Flexible 
Molds. Cast novelties. plaques. statuary. 
Bill: Money- your own business . Catalog 
Free. Wri te-Bing Products, 88-B2A Broad 
Street, Boston 10. Mass. 
LIQUID Rubber for making fiexible molds. 

Literature and Sample free. Chaney, 1130 
E. 16th St .. Jacksonville 6, Fla. 
REDUCING Salons make money. Start at 

home. We supply automatic equipment. 
National P roducts. Portland 2, Oregon. 
1946 Gigantic Directory of Opportunities, 

Advertisers Supplies, Sources. Trade In
formation. Mall Order Ideas. Products. 
Wholesalers. Valuable Ups-Just published ! 
Descriptive literature Free. Wilkin & Co .• 
118-CS East Main St .. H111sboro. Ohio. 
START Mallorder Bookshop-Everything 

furnished ; publisher cooperation. 25c 
brings booklet. exclusive setup, samples, 
exciting ideas. General Publications, Os
sining 1, New York. 

OPERATE profitable home business se111ng 
merchandise by mail. Fast sellers. Large 

profits. Powell Service, 5713 Euclid, 
Cleveland 3. Ohio. 
MAIL Order\l Read Advance Copy 25c. 

Priesing-2, Box 97. Jama ica Plain 30, 
Mass. 
315 Golden Opportunities h ow to make 

money. selling by mail. Particulars f ree. 
Interstate Publishers. Dept . D 1429 So. 
51st Court, Chicago 50, Illinois. 
ENJOY the Profit. Dignity and Security of 

your own personalized business. Very 
small Investment. Lifetime proposi t ion. 
·Midwest Drug Company. Columbus 15, 
Ohio. 
INCORPORATE In Delaware. Many ad

vantages. Free details. Corporation Fis
cal Company, Inc., Delaware Trust Build
ing, Wilmington, Delaware . 
BIG Money-start Window Washing Busi

ness. Full Instructions. $1.00 P. 0 . Box 
6, Springfield. Mass. 
50 000 JOB Opportunities in South Amer-

ica. Send $1.00 now for list of over 200 
American firms doing business in Central 
and Sout h America. How and where to 
apply with sample application form includ
ed Writ e Dept. 154, Box 3112, Winston
Salem, N. c. 
REALLY Wanna Work-137 Tested money

making plans. Free Particulars on re
quest. Star-Box 41 , Brooklyn 14, N. Y. 
EARN Money Spare Time. Free Literature. 

Bowman's Book Service, Box 1116, Nash
ville 2. Tenn. 
POWER Mower-Express paid. Dealers

agents. Atomite, M-2018, Excelsior 
Springs, Mo. 
PROFITS Bargains, thousands of items 

wholesale. 10c (refundable). Box 12B, 
Oaklandon. Indiana. 
TESTED moneymakers, small capital busi-

ness plans. self-help opportunities. spare 
time earning ideas, mail order business in
formation. Low rental; generous travel
time allowance. List free. Bookmaster, Box 
871-C, Stillwater. Okla. 
START your own business. P lans galore. 

Dime. Dornfeld, Box 1937A, Chicago 
90, Ill. 
RECAST old batteries into n ew. Latest 

achievements. B attery Laboratories, Min
neapolis. 
PROFITS In Plastics Instruct ions 25c. 

Craft Co-op. Dept. 43, 3928 Dumaine, 
New Orleans. ·--,--=-:--,-,
WHY Job Wor r y? Learn Electro-Plating. 

Interesting, Highly Paid Business. Post
card Brings full details Free. Plater Hyde, 
Dept. SC, P . 0 . Box 176, National City, 
Calif 
HAVE your own office! Lea rn 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 will call. Franklin School. Dept. 
203-K, Roanoke 7. Virginia. 
REAL $100 weekly opportunity! Deta1ls, 

stamp. MacCormack, A-10, Madeira, 
Ohio. 
BABY Shoes Preserved. Complete Instruc

tions. Exclusive Rights. M. E. Watson. 
Be II ef ontain e. 0 . .:.h:!i.::co.:.... -==--~-:--:--:---:::-:
QUICK Sure Money. Tested. Annie Blain 

Flavors. Geo. S. Parker, New Brunswick, 
N.J. 
COPPERIZE Baby-Shoes. Complete I n 

structions, Tested Sales Plan. Metalloids. 
Box 8087-a. Pittsburgh 16, Pa. 
RAISE Giant Chinchilla rabbi ts. Tremen

dous profit s from gorgeous fur, delicious 
meat. Idea l business. Willow Farm, R 16A, 
Sellersv111e. Pa. 
PROFIT ABLE Mailing Merchandising Busi

ness. Wri te Riegal. 1111 Harrison. Phila. 
24. Pa. 
BABY S hoes preserved. Formulas, instruc

tions, $1.00. Novelty Bronzing, Hartford 
S t .. Boston. Mass. 
MAKE extra money now. Bulld to finan-

cial independence by se111ng office sup
plies by mail from your home. I tell you 
how. Jo Troutwine, 8654 S. W. Ninth, 
Portland 1, Oregon. 

ESTABLISH your own prosperous bust
ness. Big profits earned by our exclusive 

distributors. $1000 Necessary for supplies. 
Hinson & Co .. Inc .. Richmond , Ind. 

MAIL Order Business splendid opportu
nity; profitable: Wm. F. Liska, Box 337. 

Cranford, N. J. 

$20,000 PROFIT yearly' in Advance! Best 
plan yet! Operate Valuable lifetime 

cooperative in your territory, Win s cus
tomers by the hundreds. Complete in
structions $2.00. cash. Best of opportuni
ties! Wri te, H arrison Ayres, Edgewood. 
Maryland. 
MEN and Women earn money in spare 

time average $100.00 monthly. We wUl 
t ell you how. Send 40c to James Fanell1, 
250 Cohansey S t .. Bridgeton , N. J. 
AMAZING new business 100 ';£. Profit. Re-

tire in ten years. No experience neces
sary, $50. Stock starts ~·ou now. Guaran
teed, Send $1.00 for complete plans to 
Businessman, 104 Main S treet, Batesville. 
Ark. 
BATTERY Repairing. Rebullding, Plate 

making plans. L . Wertz, Pekin, Ill. 

START a profitable Mail Order Business 
right In your own home. Large money 

making possibilities. Particulars free. 
Beir's, 837-R North H offert St .. Bethle
hem, Pa. 
GO Into rug and upholstery cleaning and 

mothproofing business. Ext ra double 
profits selling t hese two professionally used 
products to stores and homes. Russell
Johnson Co .. Clarkfield. Minn. 
MAKE Strange new plastic 1c pound. 

Makes durable, attract!Ye floors, walls, 
roofs. Build for half. Bays Laboratory, 
Oklahoma City 9. 
ASTOUNDING modern mail order plans. 

Brings quick profits. D arrah, Orono 8. 
Maine. 
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. 

MAKE P lastic Jewelry. F ree Information. 
Att ler Co .. 23-60 29th, Long I sland City 

5. New York. 
MAIL Order Business can be your future. 

Same as hundreds advertisin~t in this and 
other publications. "How to Build Your 
Own Mall Order Business·-noted Special
ist's 10,000-word Treatise-shows how to 
m ake It pay on small-capital-start. 25c 
postpaid. Satisfaction guaranteed. Maupin 
& Maupin. Lafayet te 3H. Indiana. 
ONE "best" Item f or mail operation. 100'/,. 

Repeats. Literature. id eas. Samples 10c. 
• Central. Simpson 2. K ansas. 

COLOR Concrete With Chemicals. Big 
money making HoJl~·wood style pottery. 

birdbaths. without molds. Wishing-wells. 
stucco-rock, benches. !l.iarbling. cement 
waterpaint. lOc brings sample. literature. 
Pictures. Hollyv.-ood Cem!'ntcraft. 8530 
Wonderland. Holl~"wood 46. Ca lifornia. 
LATEX for making flexible r ubber moulds. 

Thoroughly tested. No ~hrinkage. Com
plete instructions with each order . Stone
ham Rubber Co . . Box 244. Stoneham 80, 
Mass . 
R UBBER Moulds for casfing novelt ies. 

La tex for making Molds. Use thoroughly 
tested a:1d approYed products. Eastern 
Latex Laboratories. Box 153. Mattapan 26, 
Mass. 
HANDYMEN-Earn money home operating · 

Community " Fix-It' ' Shop. Write, Staf
ford . 708 R awlings . Carbondale. Ill . 

HEALTH First! New Drugles~ Met hod. DY-
namic technique: quickly learned. R esults 

Un believable. Big earnings operating a 
"Health Conditioning Club". Metabasic, 
B9128-C. Sta.S .. Los Angeles. 
QUICK Money! " Repairing car Batteries.'• 

At home! Easy too! Write. Batteryman. 
Grand Junction 1. Colorado-''- ------.-=-
FINANCIAL Security with your own busi

ness. Amazing book shows how. Free De
tans. Bourque, 3712 Fifth, Marrero 3. Loot
slana. 
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SCIENCE OJ!I~O'R TVN I TIES 

START coin machine route. Buy new ma-
chines. Immediate deliverY. Prices $35.00 

to $285.00. Write for circular. Webb Dis
tributing Co .. Dept. P60. 6S. Kedzie Ave .• 
Chicago 12. Ill. 
SUPER X Liquid Molding Rubber. Sample 

Jar 25c, Quart $3.00, Gallon $10.00, Free 
Sample. W. Wooley, 115-B Donald, Peoria, 
Ill. 
EARN Money At Home-Assemble colorful 

handmade jewelry I Free wholesale propo
sition. Hughes, 712 Kimball. Danville 2, 
Illinois. 
MAKE Plaster Novelties! Special Molding 

Rubber. Free Sample Quart $3.00, Gal
lon $10.50. Free Instructions. Universal 
Sales. Box 1076-B. Peo.::.ri:.:a:.:·....:l:.:l.:.:J. ____ _ 
FLASH. New Novelty Large Profits, Dime, 

Hurry. Martin, P. S .. 57 Hart, New Brit
ain, Connecticut. 
SCRAP Metal costing 5c pound brings 

$4.00 in finished castings. Lifetime prof
Its. Information, Paul Fritz, Dept. -10, 622 
N. Fulton. Allentown. Pa. 

-~~-~~--------
MAKE Money collecting names. Simple 

plan only 25c. Sanders Bros. , Merchants 
Sta . . St. Louis, Mo. 
SELL Relig ious Goods by Mail. Make your 

own items. Universal Sales, Box 1076-B, 
Peoria, I ll. 
ESTABLISH Profitable Mail Business at 

home. Opportunities Literature Free. 
Geele, 3754 N. Pt. Washington, Milwaukee 
12. Wis. 
POUR Scrap Metal into Cash. Instructions 

Sl.OO. Universal Sales. Box 1076-B, 
Peoria, Ill. 
ST ART toy factory making fascinating 

·1·op-O-Copter. The top that flies. Wood 
or plastic $1.00 for plans. W. Darst, 
Leonard, Texas. 
·-$5000 YEARLY Possible. Distributors propo-
sit ion. Shook, 620 Cedar Hill, Dallas, 

Texas. 
METALIZE Baby Shoes ! Easily Learnt. 

Universal Sales, Box 1076-B. Peoria, Ill. 

OPERATE Mail Order Book Shop. Sell 
Books, Magazines. Post Cards, Sta Uon

ery. Office Supplies by mail. Start small, at 
home, in spare time and expand rapidlY. 
Kra.ft. Aurora 3:.· ...;M= o..:... - ------- -
BRONZING Baby-Shoes! Big profits! New 

field! Details free! Write , R. 0. Morgan, 
Box 349. Long .~ea . .:c.::b__::_2·:.......:C:..:a:..:li::f..:... ----
SIX Mail order Magazines. All Different. 

16 to 72 pages each. FulJ of money mak
ing information, 25c. Kraft, Aurora 12. 
Mo. 
THINK of it ! How would you like to be-

come a Millionaire in three years? Yes, 
It is possible. by saving $1.00 \Veekly in the 
United States Postal Savings or anv other 
reliable bank. and if united In accordance 
with the United States Prize Thrift Plan. 
No risk whatsoever. Withdraw au of your 
savings in three years. The most miracu
lous plan ever conceived. Sell it by mall. 
Make from $10 to $20 dally. Practically no 
capital. stock or experience necessary to 
start. Send only $1.00 for attractive col
ored booklet. giving complete details .. and 
instruction for selling. Or send 25c for 
amazing Brief of this plan. It Is Positivelv 
Guaranteed to be exactly as represented. or 
money refunded immediatelY. United 
Profit Builders. 305 West 8th. St.. Dept, 
2M. Los Angeles 14. Cal!f. . 
TYPISTS, profitable business at home. 

Complete copyright information. 50c . 
Gaunt, 3521-B Broadway. Chicago 13. Ill. - - . 
A Big time mail order business can be 

started in your spare time at home. No 
special equipment needed. We tell you how. 
H. S. Smith, 3139 A. So. Mabbet t Ave. , 
Milwaukee 7, Wisconsin. 
CLEAR $50.00 Daily Selling "Service 

sign as" . The Service S tation Driveway 
Gong. Free Literature. Knipp Specialties, 
1207-A, Orizaba, Long Beach 4. Cal. - . -·-
BIG Pay Jobs in welding. Complete welding 

lessons and reference books, 516 pages, 
41 lessons, $2.00 COPY. Money-back guaran
tee. Hobartweld. Box P-1065, Troy. Ohio, 

48 POPUlAR 
SCIENCE 

IMPORT, Export, Represent manufactur-
ers. Deal with South America, Africa. 

China, Europe, Uncrowded fields. unlimit 
ed opportunities. Send $1.00 for two bulle
tins. refunded if unsatisfied. S. Benko, 246 
Fifth Ave .. New York. 

WOULD You like shot at $20,000 on invest~ 
ment of $80? Maybe you've already heard 

of Colorado's fabulous oil boom. I'll look 
after everything for you for small percent
age of profits: 30 years experience. Write 
today. Dyer. 1835 Champa, Denver. Colo
rado. 

START a clock shop while cloc.k repairing 
is booming. Our easy to learn home study 

course with pictures and illustrations 
teaches you how to repair all kinds of 
clocks. Information free. Houston Clock 
Shop. P.O. Box 5086B. Houston 12. Texas. 

TYPEWRITER Repairmen urgentlv need-
ed. Earn $40 to $50 weekly spare time. 

Our easy to learn home study course teaches 
how to repair typewriters. Write for free 
information. Houston Typewriter Repair 
Service. P.O. Box 5357 , Houston 12. Texas. 

SYNTH.ETIC Latex with Neoprene base for 
making .flexible molds! Quick Drying I 

Safe! For home. classroom, or industry, 
Quart $2.00. Gallon $5.95. Full instructions. 
Plastercraft Supply Company, 1406 East 
43rd Street. Cleveland 3. Ohio. 

GET into man order business! Operate 
from home! Big profits! New book tells 

how 1 Details free . Holden. Dept. 109, 4903 
Rhodes Ave .. N. Hollywood, Cal. 

INVESTIGATE MaU Selling! What's the 
One Best Thing to Sell, Happily, Hon

estly. Profitably? We Know! Get Free Par
ticulars , Free Samples. What-To-Do-Shop, 
Box 1082, Tacoma, Wash. 

HOW and Where to obtain capital. Particu
lars free. Star Set·vice. Wapakoneta. 

Ohio. 

SHELL Jewetry-Easv to make-Easy to 
sell-Highly profitable. Beginners Kit, 

containing all materials and illustrated in
structions for making six colorful brooch 
and earring sets. Sent postpaid !or onlY 
$3.00. Free price list ot shellcratt supplies. 
Department C., Don-Dee Shellcraft In
dustries. 120 N. Orange Avenue. Orlando, 
Florida. 
MAKE ftexible molds! Few cents each! 

Cast plaques. novelties, bookends! Free 
sample! H. Tooker, 630-R Chestnut, Ham
ilton. Ohio. 
SELL Merchandise by mail. Proven method 

shows how. Free details. Johnson, Box 
23. Allston 34, Mass. 
MAKE Shell Jewelry-Easy, profitable. 11· 

lustrated book instructions 75c. Free cat
alogue. F lorida Sbellcraft Co.. Box 1840. 
Sarasota. Florida. 
ENJOY The profit, Security and Dignity 

of your own Business. Less than $5.00 
needed. Midwest Drug Company, Colum
bus 15. Ohio. 

DOLLARS Dally! Cleared $1900.00 1n two 
months. Details. Duffy. H 46, Caving~ 

ton, Ky. 
BIG money growing potted flowers. De

tails Free. F lorist. Loyalton, Penna. 
START a lifetime. profitable. Independent 

business making quick finish photos. 
Glossick Mfg. Co., 544 Monson St.. East 
Peoria, Ill. 
OPERATE profitable mail order business. 

Splendid opportunit Y. For details write. 
W . H. BaileY. 376 Locust St.. Akron 7, 
Ohio. 
PLASTICS. Start your own business im-

mediately with $500-$600 capital. Com
plete equipment for permanently plastic 
laminating all types valuable papers, pho
tos, identUication cards. ba.clges. etc. Write 
for free folder. Preco Incorporated, 954 E. 
6lst St .. L.?~-Ange_les l, Calif:..· ____ _ 
PLASTICS Directory-Wholesale and Retail 

sources for thousands of items. mate
rials, molds, equipment, machinery, sup
plies. $1.00. Plastics Digest. 3937R Tracy, 
Kansas City 4. Mo. 

OPERATE Mail Order Business, anywhere: 
start small. spare time. grow fast from 

profits. New, Ulustrated course. "Simpli
fied Selling By Mall" . fully outlines test
ed, winning methods. Sl.98: refunded tr 
not satisfied. Descriptive prcspectus free. 
Frank J. Artz. 1060C Harding Drive, To
ledo 9. Ohio. 

PLASTICS-Casting. Molding, Fo.rming 
easily learned. Simplified Worksheets 

(70 illustrations) explain reliable method.s. 
$1.00. Circular free . Plastics Digest. 3937D 
Tracy, Kansas City 4, Mo. 

--------------------lOc BRINGS You Hundreds of moneymak-
in~? propositions. plans. Ideas. tips, 

whol~sale supply sources, magazines. Gar
denville Publishers, Gardenville 9, New 
York. 

OPERATE profitable mail order business, 
write Harrv Punch, 1329 Grace. Cincin· 

natt 8, Ohio. 

200 Money Making Deals. Plans. Rare for~ 
mulas. Schemes. Folio Free. Formlco 

Prod. , Box 572, Dayton. Ohio. .. __ ., ... --·- .:...._ ____ __ 
UPHOLSTERING pays. Easy learned pro. 

fusely illustrated course $2.50 prepaid. 
Money back guarantee. Lyle Educational 
Service, Box 385-B, Lombard, Illinois. 

MAKE good monev In own advet·tisina 
business. Unique service. Fascinating. 

Profitable. E. J . Matteson. Box 580. Han
ford 1. California. 

-----~----------------
CHINESE Sprouting Beans. Free sample. 

instructions. Snyder. 406D, W. 47, New 
York 19. 

TRY Our Latex Rubber. Make Your Own 
Molds. Duplicate Novelties Anything 

Three Models, and Enough ·Rubber To 
Make Molds Of Them Jo'or SLOG-Bishop's. 
5708 W. North Ave . . Milwaukee 8. Wis. 
METALLIZE baby shoes l Leam this money 

making business f rom Nationally recog. 
n ized consultant . Get "know how" !rom 
outstanding authority! See Kushner Ad •• 
page 289. 

SPECIALIZED Mail Business Earned $1400 
Monthly. Copyrighted Instructions. $1.00. 

Will Boyd, 331 Fourth, Pittsburgh 22. Pa. ·-
BUILD Miracle Homes. Yours. Others. 

Chamberlain, Fitzsimons Bulldlng, Pitts
burgh 22. Pa. 

SYNTHETIC Latex with Neoprene base for 
making fiex1ble molds ! Quick Drying I 

Safe! For home. classroom. or industry. 
. Quart $2.00. Gallon $5.95. Full instruc

tions. Plaste·rcraft Supply Company. 1406 
East 43rd Street, Cleveland 3. Ohio. ---·-
INCORPORATE in Delaware. Many ad

vantages. F ree details. Corporation Fis
cal Company, Inc., Delaware Trust Build
Ing, Wilmington. Delaware. 
OWN A mail-order paper products busi-

ness. Sell envelopes. tags, bags. boxes by 
mail, wholesale, Tremendous demand. 
Steady protl.ts . No capital necessary. Write 
Omaha Envelope Service. Dept. 165. 4721 
California. Omaha 3. Nebr. 
A P rofitable mall order business can be 

yours. Pleasant. easy work, at home, 
spare t ime. Start small, grow big. We tell 
you how. Baker, 301 Sanchez, Ocala, Fla. 

FORTUNES In Formulas · and trade se-
crets, details Free. Stillmans. 555 K ing

ston Ave .. Brooklyn 3, N. Y. 
BELTS! Make 'em and make money. No 

tools! Sample 50c. Art Leather. 411 Jo
seph Ave. , Rochester 5. N. Y. 
I NVITATION To Income. Contact. Mib 

Associates. 331 Fourth. Pittsburgh 22, 
Pa. 
•·How To Make Simple Molds and Plaster 

Plaques." Profi table Business or Hobby! 
Inst ructive booklet 25c. Plastercraft Sup
ply Company, 1406 East 43rd Street. Cleve
land 3, Ohio. 
MAKE Unlimited Christmas Profits Be.-

ginnlng Today, And Start A Permanent 
Business Producing 'Practical' Trucralt 
Models. They Have Eye Appeal And Buy 
Appeal. No SkHl Or Equipment Needed. 
Quaker City Crafts, 1613 North CarUsle 
Street, Philadelphia 21. Penn. 

Copyrighted material 



SCIENCE OPFlO'RTVNITIES 
BE the first ln your Community with 

HEXI-KOL the sensational new lnsectl
clde. Successor to DDT. Send 75c for 
sample p int and full Information. Your 
money refunded upon receipt of your first 
order. Don't delay, this is really hot. El
wood Company, 655 Lafayette Bldg., De
troit 26. Michigan. 
LIQUID Marble; snow-white. multi-col-

ored. Glazed. Un~tlazed. Composition 
Flooring. Life-time wear. Any color. Flex
Ible molds. Plaster casting. Get into the 
big money now. Full information given 
free. See our large ad page 241. Wrlte-
Compo-Tex, Box 786-F, St. Louis. Mis
souri. 
UNLIMITED Opportunities In Mall Order. 

Read "How to start a successful Mail 
Order Business" . the guide to sound. prof
Itable Mall Merchandising, only 25c. Man
hattan House, 126-C Lexington. New 
York 16. 
OPERATE profitable mall order business. 

Splendid Opportunity. For Details write 
Roberts L . Br111. 647 E. Frederick St., Lan
caster. Penna. 

THE best alr-curln~r liquid latex for flex
ible molds. Apex Plastic Products, 1740 

Estes. Chicago. 

$46 FROM Square Foot Plywood. Jigsaw 
necessary: · Write, Woodarts. X-43, 

Bridgewater. Mass. 

ILLUSTRATED. How to make simple flex
ible molds. SOc. Illustrated advanced 

mold making Sl.OO. Apex Plastic Product~. 
1740 Estes. Chicago. 

PENNY Arcade for sale. If you are locat-
ed In a city of 25.000 or more, and tllere 

is no Penny Arcade there at present, here 
Is an opportunl t:v for someone mechani
cally tncl!ned to go Into a profitable and 
p leasant business. I can supply 30 excel
lent used Arcade Pieces. Including a late 
model Photomatlc and Wilcox-Gay record 
making outfit for about $3000. Erwin Bald
ridge, Joy land Arcade. 6678 Academy Rd . . 
Brighton. Mich. 

$295, GIBRALTAR J1·. Block Machines of-
fer fa.stest, economical start In booming 

concrete block business. Pallets for any 
make mnchihe. Termite-Control Orna
mental Ventilator Orllles. Write or wire, 
Fla. Die Casting Foundry. Orlando, Fla. _ .;...._ ___ ~_. 

DON'T throw It away! There could be a 
fortune In your attic or cellar. Write Re

search Enterprises, P. 0. Box 5296. High
landtown, Balto, Md. 

START Profitable Business. sell amazing 
cleaners under your name. Ma!J or local. 

Samples 25c. Linnell Co.. Box 1720B. 
Cleveland. Ohio. ---------------------
SELL B y Mall To Negroes. Big, over pros-

perous mall order market. 3c sta.mp 
brings eye-opening information. Ron. Wol
lard. Newark, Ohio. 
OPERATE profitable mall order business. 

Good opportunitY. Write Walter Service, 
B-4159 East 112th. Cleveland 5. 0 . 

SOAPMAKING. Learn at home. No ma
chinery needed. Posera. DM-4545 Bart

lett. Milwaukee 11. Wisconsin. 
PART time home workers. Operate Lucra

tive mall order business. Free samples. 
Kelley Service Bureau, 215 South Monroe, 
Kansas City. Mo. 

DIRECT "Money-Raising" Campaigns. 
New profitable profession. Copyrighted 

details, county franchise and starting sup
piles postpaid $1.00 (Value $5.00). Direc
tor Snyder. 110 Crestmont. Reading, Pa. . 
WOULD you pay 3%....:...first $350 made? 

Color-111ustrnted book "505 Odd, Success
ful Enterprises" free! Some offer occa
sional "day off." Work home. Expect some
thing odd! Pacltk:, 2207~2 Cloverfteld. 
Santa Monica, Cal. 

SELL "Ruthbella" - Famous Sansicch1 
Love Diary! See advertisement under 

"Books." 
18,000 PATENTS Royalty-Free. See "Bish

op Engtneerlng" ad. under '·Patents" . 
page 57. 

BOOKKEEPERS: General ledger and tax 
report experience. Operate permanent, 

profitable accounting service for the 
smalle: business. "'art or full time. Sim
plified method. Write now l L. A. Bell, 
1402. West 25th Street. Cleveland 13, Ohio. 
BIG profits and your own business castln~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. -
AMAZE others. Add faster than adding 

machine. Free details. Maths Insti tute. 
Box 633. Mobile 4, Ala. 
FIBERGLASS-Liquid, china glazes any 

plaster object. Sample quat·t $1.00, Oal
lon $3.00. New Era Plastics. 1321 -C Bel
mont, Chicago. 
AVERAGE $1.00 Hourly Working For 

Yourself. Interesting spare-time work. 
Positively no selling. Convincing parllcu
lars Free. American Business Service. Nes
copeck, Penna. 
RUBBER-Latex old reliable pre-vulcan-

ized mold making liquid. Pint $1.25. 
quart $2.25, Gallon $5.75 with Instruc
tions. New Era Plastics, 1321C, Belmont, 
Chicago. 
CLOTHESPINS, Clothespins. Guaranteed 

100% hardwood. 10 Gross only $9.30: 50 
gross $43.49 (Prepaid.> Rush check. Imme
diate delivery. Scheall, Bo.x 263. Duluth, 
Minnesota. 
HOMEWORKERS - Make $50.00, $75.00. 

$100.00 weekly. Plastlcast Gifts. Plaques. 
Novelties; Material. molds. instructions 
furnished. Sample pint with mold $2.00. 
Plastic Products. 1416- 18 Fletcher. Chi
cago. 
FREE! "How to Sell b:v Mall", 64 pages, 

M. McClow. 2261 Marquette. Detroit 8, 
Michigan. 
25 BUSINESS SimVICE 
GOOD "Used" self-ins truction educational 

books on all subjects bought. sold, rent
ed, exchan~ed. Satisfaction guaranteed. 
Complete information and 100-page illus
trated bargain catalog Free! Write-Nelson 
Co .. Chicago 5. 
NEW and used 16mm sound proJectors 

DeVry Ampro Bell-Howell Victor Holmes 
available. Gallagher FUm Service, Green 
BaY. Wisconsin. · 
TO Whom It May Concern: We will repre-

sent you in all principal clUes of the 
world. Personal or business assignments Sl 
per hour. James W. Farley, Citizens Bldg. , 
Cleveland 14. Ohio. Note: Would appreciate 
hearing from someone who wishes to enter 
this business in your city. Will send you 
assignments immediately. References ex
changed. State qualifications. 
CHICAGO Mall or Branch Offic.e Address. 

Lowest Rates. Faultless Mail. 3439-A, 
Michigan. Chicn~g..::o....cl:::.:6:..:.· ________ _ 
WE will represent you on business or per -

sonal interests in principal cities of 
United States . Assignments $1 per hour. 
Affiliated Public Service. Houghton. Mich. 
(Associates wanted. State qualifications, 
references) . 
NATIONAL representation service. Busi-

ness or personal. Capable associates In 
all states. Universal Business Service. Box 
2707. New Orleans-Attractive proposition 
to reliable persons as our exclusive repre
sentatives. Full or part time. 
26 CA~IEitAS, 

PHOTO SUI'PLIES 
HAVE you a camera. Improve your hobby 

of photography and learn how to make 
better pictures. Write toda:v for our latest 
book catalog and sample copy of American 
Photography, containing articles and pic
tures by the world's foremost writers and 
photographers. Camera House. 603, 353 
Newbury St .. Bqsto_n _15. J\iass. _ 
PHOTOGRAPHY for pleasure or profit. 

Learn at home. Practical basic training. 
Lonl!' established school. Write for booklet. 
American School of Photography, 1315 
Michigan, DePt. 1742. Chicago 5. 

CASH! Spot cash for cameras. lenses. bin-
oculars, movie and still equlpment. 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. Ohio-lists hundreds of War-Bar
gain Used Cameras-35mm. Speed Graph
ics. Kodaks. Rollelfiex-many others. Send 
25c for latest issue. 
BASS Says: Trade Cameras? For 36 years 

Finest equipment available. Always Satis
faction Guaranteed Or Your Money Back! 
Bass buy 'em, trades 'em. Bass Camera Co .. 
Dept . SP. 179 W. Madion St., Chicago 2. 
SURPLUS bargains, Sca rce Cameras. Na-

tionwide Directory 25c. Seymour. 101-H 
Sherman Avenue. New York 34. 
LENSES remounted, recemented and coat-

ed. All types of American and tmpot·ted 
cameras repaired. Special photographic 
apparatus built to order. Free Estimates. 
Photoking Supply Shop. 6803 Clark Street, 
Chicago 26. Ill. 
---~---'-'-:.:.;....______ --------
PHOTO Fans. Bo(lk Bargain. Take, de-

velop, enlarge. better pictures. Win 
prizes. Complete. practical course. Fully 
illustrated. Written by experts. Special 
Sl.OO. Leisure Library Publlshe1·s. Dept, 
M3. 112 East 19th St .. New York City 3. ·---
CHALK Talks. Laugh Producing Program, 

$1.00. Illustrated Catalog lOc. Cartoonist 
Balda, Oshkosh. Wisconsin. 
FILMS. 5 Rolls. Postpaid. 127-$1.40. 120 

or 620 $1.70. 116 or 616 S1.95. We buy 
Cameras. lenses. e tc. "Cameramen", 542zo 
Fiftll Ave .. N. Y. 19. 
"ART" Models Directory-L ive List &:. (10) 

Sample Photos to " Photogs." (Stamped 
env. & $1.0(1.) ''Directory". 666 s. Caron
dele t. Los Angeles ( 5). Calif. 
CAMERAS Enlargers-Photo Supplies-Free 

catalog. Cavalier Camera. 1822 Center. 
Pgh. 19. Pa. 
27A CANDY :alAK.I NG 

MEN-Women-" Everybody Likes Candy". 
Learn to manufacture professionally at 

home. (Our 36th Year). Ragsdale Candles, 
East 01·ange, N. J . 
30 CAJtTOONING, 

SIGN PAINTING, 
DRA\VIXG AID S 

CARTOON Courses-22 Easy Lessons, 200 
figure sketches. 25c coin postpaid. Snack

Pack Co .. 32 E. Georgia, Indlanapol1s 4 . 
- · ~· · --·- -

"HOW To Make Money With Simple Car-
toons." A book everyone who likes to 

d raw should have. I t is Free: no obligation. 
· Simply address Cartoonists ' Exchange, 

Dept. 14410-C, Pleasant Hill. Ohio. -·-· . --- - -
MAKE Signs, letters. stencils. 9 complete 

alphabet pattern sets. 3 complete numer
al pattern sets and catalog Sl.OO. Sign 
Letter D istributors, P .O. Box 101. Mine
ola, N. Y. 
NOW Paint signs in six months daily prac

tice. $1.00. Jansen, 252 West New York, 
New Jersey. 
CARTOONS Drawn of anything. You de-

scribe them. We draw them. Include 
names. Cost $3.00. Cartoon Art Service. 
2 255 U ni v ers i ty :' ve .. -~.t_. _P_a ~ 4;;;•:......:.M.;:.l:;;n;.:n. 
LEARN showcard writing at home In spare 

time. Fascinating, Lifetime business of 
your own. No specia l &kill needed. Free in
formation. Sherwood Publishing Co., Irv-
ington 32:::·c_N:..:.:...· .=J .:..· -------- ---
STUDENT 'S cartoons printed. Free Litera-

ture. School of Cartoons . P. 0. Box 
3291. San Francisco 19. Calif . 
ARTISTS! Make more money, We show 

you how regardless of your experience. 
Free details. No Obligations. Art Book 
Shop, Arnold 2. Missouri. 
SIGNS Made easily. Instruction and ten 

sets modem alphabets. numerals. pat
terns. Sizes up to eigh t Inches. All tor 
Sl.OO. Co-operative Business, Box 638, 
Chicago. -EARN Money evenings, copying and dupli-

cating comic cartoons for advertisers. 
' Adservice, Argyle (2-B). Wisconsin. 
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33 CHEl\UCALS 

AND APPARATUS 
LUMINOUS Paints w111 glow in dark. SiX 

colors. Fairmount Chemical Co . • 136 Lib
erty St., New York City 6. 
LABORATORY Supplies. Chemicals and 

Apparatus all descriptions. 36 Page Book 
l Oc. Standard Science Supply Co., 1232 N. 
Paulina St., Chicago 22. Illinois. 
THE House of Wlnn. 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 . Winn, 
Dept. 607, 124 W. 23rd St., New York 
ll. N. Y . 
STUDENTS' Laboratory Supplies. Send 5c 

for Catalog. Mel-Glo Chemical Co .. 258 
Fourth Avenue .. Brooklyn, N. Y. 
ATTENTION Amateur Scientists. Member-

ship again open for science enthusiasts. 
Write today for complete information. 
Royal Scientists of America, Box 305, Hop
kinsville, Ky. (a non-profit organization 
established for amateur science advance
ment) 
CHEMISTs-chemical questions answered. 

Formulas, Analyses, Minerals, Platoz. 26 
Erwin Place, New Britain, Conn. 
NEW Bargain Catalogue Chemicals, AP

paratus; 5c Kemic Supply, Box 148 
Boulevard, N. Y. C. 59. 
CHEMICALS and apparatus for Industrial, 

analytical. and private laboratories. 
Complete supply service for correspondence 
school students. Send Jc for catalog. Dept. 
M-26, Biological Supply co .. 1176 Mt. Hope 
Ave. , Roches ter 7. N. Y. 
64-PAGE Handbook of Chemical Informa-

tion-Indispensable to amateur as well 
as professional chemists. Contains tables, 
charts, etc. only 50 cents postpaid. Chemi
cal Set for Beginners- onlY· $2.00 post paid. 
Send money orders to Amaco Laborato-
ries, Box 3246, Amar!llo, Te . .:cxc::a:=s.:.... ___ _ 
HANDBOOK for Chemical Experimenters. 

Hundreds of experiments; illustrated : 
50c. Experime~tt Booklet, 15c. Chemical 
Catalog, 5c. Readinll Scientific Co., Read
ing, Pa. 
QUALITY chemicals at reasonable prices. 

Postcard brings free price list. Kokomo 
Laboratory Sup_ElY. Kokomo, Indiana. 
FREE Catalog: Chemistry, Physics. Min

eralogy, Biology, Optics. Tracey Labora
tories. Evanston, illinois. 
CHEMICALS. ounce quantities, apparatus, 

catalog 5c. Fleischer's Laboratories. 
Everett 49, M a-:.::s::!s:.... ----------
INTRODUCTORY Chemistry Brochure lOc. 

Lank ton Chem-Research Bureau. (est. 
1944) Lansing 15. Mich. 
LABORATORY Supplies For Chemistry. 

Biology, Physics. America's Headquarters 
for Home Students. Catalogue lOc. National 
Scientific Co., Dept. 1, 2204 W. North Ave .• 
Chicago 47. Illinois. 
36 COIX COLLJ<X:TING 
FREE ! l''oreign coin, banknote and Coin 

Collectors' Illustrated Catalog to ap
proval service applicants. Send Jc postage. 
Tatham Coin Co., Spring~eld-D50, Mass. 
10 INDIAN Head cents. different dates also 

price list. 40c. Schultz, 1053~4 Richwood. 
Cincinnati. Ohio. 
100 Dlff. Foreign Coins $5.00. 2 Small or 1 

Large Genuine Roman Coins 2000 years 
old. $1.00 Lists approvals. DelMont e 40 W. 
18. N. Y. 11. 
COLLECTOR Wants old coins. Silver and 

copper only. Good prices paid. Write to 
Herbert Felt, 2802 Avenue K, Brooklyn 
10, N. Y. 
STREET Car Tokens 25c Each. 5 Indian 

Heads 20c. Victor Tronson. Champlin, 
Minnesota. 
440 ANTIQUE Firearms:-5.000 Bargains: 

Indian Relics , Flintlocks, Swords, Min
erals, Cart ridges, Coins. Rifles. Carbines. 
Foss!ls. Catalogue-Photographs 25c. Helke, 
Wenona., Ill. 
50,000 COINS, Medals. paper money, Colo

nial. Confederate, Philippines. Illust rated 
lists free. Nagy 8-P South 18th. Philadel
phia 3, Penna. 

50 POPULAR 
SCIENCE 

WORLD Coins list free. Harry Elsholz, 
Box 9014. Pittsburgh 24. Penna. 

THIRTY Different Selected Coins $1.00. 
Oddehon, Box 482, St. Louis, Mo. 

WILL Pay $10.00 Each For Certain Lincoln 
Pennies! Indianheads $50.00; Dimes 

$1.000.00. Catalogue lOc. Federal Coin Ex
change. 11-PS. Columbus. Ohio. 
WE purchase Indianhead pennies. Com

plete all coin catalogue IOc. Fairview. 
277 Broadway, New York. 
QUICK Service; reasonable prices. United 

States catalog 1 Oc. Foreign ca ta.log 1 Oc. 
Ben's Coin Shop, 72 W. Washington, Chi
cago 2. Illinois. 
FOREIGN Co!ns-25 Different $1.00. 

Royal Coin. 40 Province, Boston. 
38 CONSUI. .. TING ENGINEERS 
YOUR idea can bring big cash returns. 

Write for Free advice Now! William H .. 
Jacques & Associates, Licensed Profession
al Engineers. Zobel Bldg., R ed Bank, N. J . 
42 DETECTIVES 
DETECTIVEs-Work home-Travel. Expe

rience unnecessary, Write Wagoner 
P-125 West 86th, N. Y .. N. Y. 
DETECTIVE Training, Phillips Secret 

Service, 1917-C North Kenneth, Chicago 
39, IllinQis. 
BE A Detective-Send for price list · of 

courses a.s low as $2.85. Perkins Publica
tions. 300-C Brandeis Theatre Bldg., 
Omaha, Neb. 
43 DOGS, BIRDS, PETS, 

RABBITS 

ANGORAS, Chinchillas, White Giant R ab-
bits-" Rabbi try Mana.gemen t" tells every

thing, $1.00. Self-cleaning Hutch plans 
$1.00. Automatic Feeder plans $1.00. All 
three $2.50. Ca.talo~~: finest Pedigreed Rab
bits free! Grinsteads, 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. 
RAISE Birds For Us. Canaries, Love Birds, 

Finches and others. Interesting. profit
able spare time work. Breeders supplied. 
Catalog and instructions free. Universal 
Aviaries, 1218 S. Michigan St., SOuth Bend, 
Indiana.. " Successors to Tom & Ann." 
RAISING Rabbits. Cavies, Hamsters. 

Chinch!lla.s is a. growing and profitable 
industry. Magazine lOc. Descriptive Book 
and magazine 25c. Book and magazine 
(monthly) one year $1.00. Address Small 
Stock Farmer, Pearl River 16, N. Y. 
ST. BERNARD Pups: Champion sired 

beauties. Franklin Young, R. 3, River
head , Long Island, New York. 
RAISE Guinea. P igs. Make money at home. 

Big demand. Booklet free. Taylors Cavy 
Farm, Hapev1lle. Georgia. 
RAISE giant Ch1nch1lla rabbi ts. Year 

round income. Ideal occupation. Tre
mendous demand for gorgeous f urs, deli
cious meat. Great scarcity means large 
profits. We buy your youngsters. Willow 
Farm, R16, Sellersvll1e. Pa.. 
RAISE Moneymaking Angora R abbit's 

Wool $14.50 pound. Plenty markets. P ar
ticulars free. White's Rabbitry , Lawrence, 
Kansas. 
PEAFOWL, Pheasants, Mallards, Pigeons. 

Prices Free. Jewel Game Farm, Danville, 
Ill. 
MONEY R a ising Rabbits, Investigate. 

Folder lOc. Close Rabbit Farm, Tiffin, 
Ohio. 
CAT OWners Magazine. Room 762. 751 

State, Utica., N. Y. Five months, $1.00; 
Sample. 25c. 
$2.000. A year with Angoras. We show you 

how. Furnish markets. Wilsons Rabbitry. 
1065 Shryer. St. Paul 8, Minn. 
44 DRAFTING 
DRAFTING, Designing, Developing New 

Ideas. Models. Experimental Machines. 
Confidential Service. Customb!lt Machine 
Company, Inc., P. 0. Box 'J', Casleton. 
N. Y, 

DRAFTSMEN: Pay raises should follow 
increased product ion. Drafting short

cuts, ideas $1.00. Royal Clark, Engineer. 
Columbus. Nebraska. 

45 DRAFTING INSTRUMENTS 

SAVE on drafting materials. Free catalog. 
Draftsmen's Supply Co., 32 North Wells, 

Chicago 6. 

DRAFTING templates, architectural and 
mechanical. Send card today for Illus

trated lists. TimelY. Box 206E. Columb\18 
9. Ohio. See Advertisement page 236. 
47 EDt.;CATIO.NAL 

AND INSTitUCTION 

GOOD "Used" self-Instruction educational 
books on an subJects bought, sold, rented. 

exchanged. Satisfaction guaranteed. Com
plete information and 100-page 1llustra.ted 
bargain catalog Free I Write-Nelson Co .• 
Chicago 5. 

GOOD Jobs and a Sound Substantial Fu-
ture a.wa.lt you in hotel and lnstltutlonal 

field. Men and women-all ages-needed 
for well-paid positions that offer color, ex
citement. ever- new and fascinating duties. 
Record-breaking travel means even greater 
oppartunities for trained men and women 
in hotels. clubs and institutions. Lewis 
School receiving calls for managers. assist
ani managers, stewards, hostesses, pur
chasing agents and 55 other types of im
portant positions I From coast to coast there 
are important positions that offer splendid 
oppOrtunities for advancement in a. busi
ness where you are not dropped because 
you are over 40. Previous experience proved 
unnecessary I No need to leave your Job to 
qualifY. A good grade school education. 
plus Lewis Training qualifies you at home. 
in spare time. Our National Placement Bu
reau helps to place you-and our amazing 
Certified Job Plan-actually certifies you 
w1ll "make good" when placed. Write 
today for Free book! Veterans: This course 
approved for Veteran's training. Lewis 
Hotel '!:raining School, Room HT-2768, 
Washington 7, D. C. (First and only School 
of Its kind-now in Its 30th year.) 

CLINICAL Laboratory Technicians In ~~:rea.t 
demand. We train you in vour spare 

time, in your own home. You can practice 
while studying. Writ e for free catalogue. 
Imperial Technical Institute, Box 973-B, 
Austin 5, Texas. 

PIANISTs-Quickly improve playing, tech-
nique. sightreading, accuracy, and mem

orizing through mental-muscular co-ordi
nation. Free booklet. Broadwell Studios, 
Dept. 196K. Covina, California.. 

BECOME a Doctor of Psychology or Meta-
physics. Teach secret of contentment, 

happiness. Win degree of PsD or MsD. 
Solve mental worries. Free book. College of 
Universal Trut h , 5153-A, N. Clark, Chicago. 

"PRINTING is Progress." Pays Big I Pre-
pare to get ahead. Write for free sample 

lesson today. Internal!onal School of Print
ing. Dept. JC96. Box 334, Dayton, Ohio. 
WANT A Gov' t Job? Commence $145-$250 

month. Men-Women. Vets get preference. 
Try next examinations. Prepare at home. 
32 page Civil Service Book with sample 
coaching- list positions Free. Write today 
sure. Franklin Institute, DePt. A-23. 
Rochester, N. Y. 
HOME S tudy course. drugless therapy, Free 

Literature. Inst. of Drugless Therapy, 
Tama. Iowa . 
DON'T Forget! Train your memory for 

Facts - Figures - Faces ... write for 
Super-Memory. YC-1. Thor Books, Box 
1210. Chicago. 
MOST unusual art course eliminates tech-

nique. Create original paintings Instant
ly! Inexpensive. Free examination. Colorful 
particulars free. Alf Weidler. 1321 Welles
ley. Los Angeles 25, California. 
FOR an extremely profitable lifetime b!lsi

ness, operate a. Collection Agency-Credit 
Bureau. Easily learned. Write Cole ~ As-· 
soclates. Syracuse 2, New ~ork. 
MEDICAL Hypnotism and Suggestion. Les

sons in Hypnotism and Suggestive Ther
apeutics. Postpaid JOe. Kirk Sales, Box 84,. 
Wellington, Ohio, 

Copynghtfld matenal 



PO 'Ptl l.A 7t SCIENCE O~PORTIINIT/E8 
LOCKSMITH Cou.rse. Lock-picking, k eY

fitting, etc. $1.00 prepaid. Miller's Key 
Shop, Canadian. Texas. 

DETERMINE the occupation offering you 
the gre.atest opportunity for success. Use 

scientific testing method. "Folder" tells 
how. Write, Vocational Service. 735 Bank 
of America Bldg. , San Diego, Calif. 

DISABLED Veterans. Prepare for Post-
offic.e Exams with Boston's Expert. thirty 

years experience. Tuition $20.00 complete. 
Send for folder. Farren School, 45 East 
Sprlnldleld Street. Boston 18, Mass. 
MODERN Welding School gives thorough 

training for one of In dustry's best paid 
jobs. Experienced Instructors. Individual 
a ttention. Nonprofit institution. Qualified 
under G . I . Bill. Write for literature and 
details. Hobart Brothers Co .. Box P-1067. 
Troy. Ohio. _ 
USED Mechanical Self Instruction courses. 

Send card for Free list. Mechanics' Press. 
P.O. Box 1043B, Houston, T exas:... ___ _ 
APTITUDE Testing $1.00. Complete J .H .F. 

Box 112. Sta. P ., Brook lyn 12. N. Y. 
FREE master hypnotism course plus year· s 

guidance in psycholO!fY $2.00. Mohr. 
SUite 810, 75 Kneeland. Boston, Mass. 
NON-Resident. H igh school, college, pro

fessional courses. Bulletin free. Capital 
City College, Washington 5, D . C. 
USED Educational and Technical Books on 

all Subjects Bought, Sold, Rented; Cata
log Free. Educational Exchange, Henagar. 
Ala. 
HUNDRED Hypnotism Books, Courses! 

Catalog, Quarter ! Nelmar, 2851 Mil
waukee. Chicago. 
REDUCING Course, Healthy. Drugless, 

Results. $1.00. Larson, 323 Stowe. James
town. N. Y . 
SENSATIONAL Magic Shorthand & T yp. 

in~r Course soc. Laramie Sales. 4800 S. 
Lara mie Ave., Chicago, Ill. 
LEARN Love! I Read "Ruthbella."-Fa

mous Sansicchi Diary I See advertise
ment under "Books." 
49 ELECTRICAL SUPP LIES 

& EQUIPl\IENT 
ELECTRIC Pencil: Writes-Engraves all 

Metals. $1 .00 postpaid. Beyer Mf~t . . 
4515-C Cottage Grove. Chicago 15. 
NOW- Repair your own electrical appli-

ances with Chanlte Self-welding, Electri
cal Heating, Element Flux. Instructions. 
delivered. price $1.00. Stick Form 25c each, 
$2.00 dozen. Chanite Sales Company. 914 
South Main. Fort Worth, Texas. 
BROKEN-Burned out Electrical Heating 

elements quickly repaired. Use new 
amazing Nichrocite Paste, simply overlap 
ends and turn on current. Family size $1.00 
bill. Satisfaction guaranteed. Arrowhead 
Sales & Distributing Co.. 407 Phoenix 
Bldg .. Minneapolis. Minn.:... ------ 
"NEON Test Light, Guaranteed, $1.00. 

Eddy. 1516 I 69th. Hammond. Indiana.·: 
RADIOS, toasters. Irons. clocks. heaters. 

stoves. supplies, etc. Jeanette Electric. 
159 West 23rd Street. New York 11 . N. Y. 
ELECTRIC fan assemblies. Make your own. 

Ted Rlseman, 425 East J efferson, Spring
field, Illinois. 
BURGLAR. Alarms. Parts, Wholesale. 

Diagrams Free. Marchelewicz, 418 Poka
gon, South Bend 17. Ind. 
TOASTERS; Clocks ; Mixers; Irons. other 

Appliances. I mmediate delivery. Price 
list. Mailorder Electric, 705 South Dear
born . Chicago. 
GAS- MIZER; wri te for details on this most 

efficient. convenient. economical and 
safe hot water system obtainable. Safety 
Control Company, 2519 Wllson Blvd., 
Arlington, Virginia. 
50 EMPLOY~(]!:NT SERVI CE 
INTERESTED Foreign employment? Thou-

sands jobs throughout world. Names and 
addresses over 200 firms with sample appli
cation $1.00. "We search the world" Won
der-World Research Bureau, Box 731. 
Gladewater. Texas. 

51 ENGINES. 1\lOTORS, ETC. 
WINDING Data, listing 225 motors, single 

and three phase. $1.00. Motor Data, Box 
7631 Kansas City 3. Mo. 
ENGINE castings. Supplies. Catalogue 10c. 

Howard. P3. 2417 N. Ashland. Chicago, 
Ill. 
150 Ampere Generator for welding $47.50. 

Extra Flexible cable, 8 ft. lengths $2. 75. 
Other Bargains. But ler Electric Company, 
1885 Mllwaukee, C_hi_ca~o _ 4.:..7·'--- __ _ 
"BUILD Your Own" gas drive arc welder 

easlly with Hoba r t Generator . S ave $300 
to $500, and need only add used auto en
gine and chassis to bulld portable gas 
drive welder that goes everywhere after 
profitable construction and repa ir jobs. 
Write for free Instruction book , further. de
tails. Hobart Brothers Co.. Box P-1066, 
Troy. Ohio. 
150 AMPERE generator for w~ldlng $47.50. 

Extra flexible cable, 8 ft. lengths $2. 75. 
Other bargains. Butler Elect ric Company. 
1885 Mllwaukee, Chicago 47. 
52 FARMS, 

OTHER REAL ESTATE 
GOOD Farms - Ranches. Washington. 

M.inn.. Montana. Idaho, Oregon, North 
Dakota. Dependable crops, favorable cli
mate. Write for li terature, lists describing 
typical postwar farm opportunities . Specify 
which state . J . W. Haw. 120 Northern Pa
cific Ry. , St. Paul 1. Minn. 
OZARK Lands for All purposes. Actual 

river frontages. 5 acres · $90.00 and up
wards . Free list and literature. Hubbard. 
424H, Minnesota Ave .. Ka nsas City 4, Kans. 
HOMESITEB-$450 Convenient payments. 

California's finest Garden Spot. On Mor
ro Bay's scenic Shores. Wonderful fishing , 
hunting, boatin~r. Fertile soil. soft water. 
temperate climate. congenial community. 
Free Literature. Richard Otto 6560-Z 
Hollywood Blvd., Hollywood 28, Calif. 
STROUT'S Blue Farm Catalog-27 States 

-coast to Coast-()Ver 1300 Bargains
money makers-132 pages. Write Today. 
Mailed Free. Tell us what you want
Where? Price? Terms? We will try to save 
you Time & Money. Strout Realty. 255-ZB 
4th Ave. , New York 10, N. Y. 7 So. Dear
born St ., Chicago 3. Ill. 453 So. Spring, 
Los Angeles 13. Calif. 
FLORIDA and Alabama 40 acre. $1.00 

down. F . Delker. 2219 Venango, Phlla. 
40. Penna. - ---
A Six Room House $2800--Complete, Ready 

for you to move in. Built anywhere. 
Send card to Technical Press, Box B951. 
Salem, Mass.. for free particulars. 
FLORIDA-several 10 acre tracts In high 

dry section. fine for fruit and vegetables. 
Only 50 mlles from coast and S t. Peters
burg. Priced only $245.00. $10.00 down. 
$10.00 month. For fur ther information 
write G. B. Potterfield. Union Bldg . . 
Charleston. W. Va. 
MINNESOTA Lake. River lots. acres. 

Terms. Box 404-C, Minneapolis 1. Minn. 
53 FAR~I !\IACHINERY 
MECHANICAL Drawing Instruments-Veco, 

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 valise knapsacks made 
.of heavy olive green duck, heavily bound 
and reinforced , repellent to fire or water. 
Inside 3 large snap fastened pockets. heavy 
webbed straps, hand and s houlder handles. 
size opened 22" x 54", closed 22" rolled. 
Useful to Hunters. Boy Scouts. Hikers and 
for all t raveling use. A $7.50 value. Special 
$2.25 postpaid. P risms for 6 x 30 or 8 x 30 
Binoculars brand new $1.50 each. Offset 
prisms to be attached to 7 x 50 B . & L. 
Binoculars gives double the field of the or
dinary 7 x 50 Binocular. Cost $98.00, Spe
cial S25.00. Green Sunshades for Binocu
lars size 6 x 30 and 7 x 50 snap on type 
value $7.50, Special $1.25 per pair. Forward 
money order. No C.O.D. shipments. Public 
Sport Shops , 13 s. 16th, Phlladelphia , Pa. 

55 FIELD GLASSES, 
TELESCOPES, ETC. 

BUILD Your Own Reflecting Telescope 
Copy of Instructions IOc, Catalog Free, 

Mayfioor. Katonah , N. Y . 

60 POWER telescope, $2.95. 250 power mi-
croscope, $2.45. Also bargains In binocu

lars and surplus lenses. Send for free cata
log. Brownscope Co .. 24 W. 45th St.. New 
York. 
REFLECTING Telescope, complete 31.~ " 

diameter, equatorially mounted. View 
planets, stars, $19.75. Write Skyscope Co .. 
475-.Sth Ave .. New York . 

ASTRONOMICAL telescopes. Microscopes. 
Cameras, Binoculars. Books; Bought, 

sold, repaired; Lists lOc: Specify in~;tru
ment wanted. Rasmussen and Reece. 41 
Market. Amsterdam, N. Y . 

.. --·--
CLEAR vision. Full Power. Perfect Lense11 

and inst ructions for making: 300 X 
astronomical telescope: 400X Compound 
microscope; 200 X telephoto camera. $2.00 
each project . 3 for $5.00. Carl J amer. 
ManorvU!e 2. N. Y. 
BINOCULARS. Beautiful Army type, all 

metal construction. compact. lightweight. 
Powerful 3x30mm. Lenses. With case and 
straps, only $3.50 postpaid. Tax Included. 
Guaranteed powerful. Utica Mail Order 
Co., 923 Eagle St .. Utica . N. Y. 

. 
REAL 17 power t elescopes with simulated 

leather covers $2.90. Send $1.00 balance 
C.O.D. United 2309-PS La wrence. Toledo. 
Ohio. 
TELESCOPES 36 inch 3 section 17 power 

precision ground and polished lenses in
cluding carryin~r case $2.50 postpaid. Mi
croscope 50 power complete with specimen 
slides $2.98 postpaid. Dept. PS. Criterion 
Co .• 327 Trumbull St .. Hartford. Conn. 
57 FOR THE HO:\IE 

GUARANTEED Wringer Rolls. Grates. 
Firepots. Linings . Pensax, Magprodax, 

Royal Oak . Mich. 

A Dry Chimney. No Down Draft. Fuel 
savings. Wri te To Chimney Umbrella. 

1014 Washington . Hoboken, N. J. 
58 FOR INVENTORS 

INVENTORS: Avoid unnece.ssary expense. 
Write for free booklet explaining how our 

Consultinlr and Advtsor:v Service can assist 
you in deriving greatest profit from invent
Ing. Institute of American Inventors, Dept. 
30-A. 1926 Eye St .. N.W .. Washington 6. 
D. C. 

, "INVENTOR'S Guide" free. containing 100 
mechanical movements. information 

about patenting, selling inventions. F . B. 
Ledermann, 154 Nassau St .. New York 7. 

CASH for pract ical ideas and Inventions. 
Mr. Ball. BB-9441 Pleasant. Chica go. 

ORA WINGS 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 .. Wa_:'l~lngto~ _1 : .o~.£: __ _ 

INVENTORS : Learn now- without obli~ta-
tton- how to protect your invention. The 

patent laws were enacted for the benefit of 
the Inventor to give him protection for the 
features of his invention which are patent
able. The United States Patent Office ad
vises the Inventor to engage a competent, 
registered patent attorney to represent 
him. We offer the inventor experienced, 
conscientious counsel. and prompt, confi
dential service. A specially prepared book
let containin« detailed Information with 
respect to patent protection and procedure 
will be forwarded to you without obliga
tion upon request. Clarence A. O'Brien & 
Harvey Jacobson. Registered Paten t At
torneys, 62A-J Adams Building, Washing. 
ton. D. C. 
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'POPIItAtl SCIENCE OPPO'R TVNITIES 

INVENTORs-A Patent Is a Valuable 
Right . Detailed informat ion and the 

steps to be taken to obta in Patent Protec
tion will be furnished upon reques t . Victor 
J. Evans & Co.. 142-L Merlin BuildiniZ, 
Washington 6, D. c. 
INVENTORS. Have patent Protection first. 

Remember. the details of your in vention 
do not have to be IOO'k perfect before you 
can obtain patent. F irst step Is to h a ve us 
conduct search of prior u:s. Patents and 
render a report as to Its patentabll1ty. Send 
at once for further par ticulars and " In
vention Record" form . Re.Quest does not 
obliga te you. McMorrow. Berman & David
son. Registered Patent Attorneys, 143-P 
Atlantic Bldg .. Washington 4. D. C. 
INVENTIONS, New Products, Ideas, Mod

els. Special Machin es, Tools are our 
business. Write Model Crafters. Inc., Box 
612. Hamilton, Ohio. 
INVENTORS! Have you good patentable 

ideas? Write Mr. Metzller. 11 West 42nd, 
New York. 
INVENTORS Detroit and Michigan may be 

in terested in your idea your classification 
list $5.00. Theo. F . Madej, 19428 West 
Warren. Det roit 10._ Mic!t:.:.·------ 
WANTED: Practical In vent ions. Inventors 

Exchange, Research Division, 06, Hart
ford 1. Conn. 
INVENTORs-Market s tudy; Developing; 

Manufacturing ; Models. J.-M. Burling. 
ton . Ken tu;.ck3 Y"-'.'--·-------:--::----:-
INVENTOR8-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. disclosure form. refer
ences. free. Invention Reporter, JA-11106 
So Longwood Drive. Chicago 43. 
69 FOR~IULAS, PLANS, ETC. 
137 MONEY -ma.ktng plans. also formulas 

for salable products. Descriptive booklet 
free . Elite Co .. 220-A Grand St .. N. Y. - - -- -FORMULAIS-All kinds. Latest money-

makers: literature Free. Kemi-KAl. Park 
Ridge, I ll. 
LUMINOUS Paint Kit (non toxic) Com

plete 3 Bot tle Kit. Instructions and brush 
$1.00 postpaid. Nite-Glo Paint Co .. 4513-PS 
Cottage Grove Avenue, Chicago 15. 
LUMINOUS Paint That G lows in the dark 
easily made. LeLite Luminous Pigments, 
Any Quantit Y. I118t ructlons. Sample One 
Color. Quarter. Five Colors. Dollar. List. 
LeLite. Box 497, Hast ings, Nebraska. 
10,000 FORMULAS and trade secrets, au

thentic. rellable. pract ical; send for Free 
literature. Stillmans, 555 Kingston Ave., 
Brooklyn 3. N. Y. 
MAKE-Beer-Wine or Champagne tested 

formulas $1.00 each. Hendrix Press. Box 
1911 , Wilming~n. Delaware. 
CREAM. Best Q;.:..u....;a:;::U..::t :Y:..:;.:..;.;..::_B::-r..:.u:....sh:-1:-e-ss- S=h:-a- v-e-, 

Face. Hand. Make It lOc pound. Formula, 
Process 35c. Bradbury, 34 Waldorf Ave., 
Bridgeport 5, Conn. 
NEED Chemists? Formulas. Analyses. 

Ideas. Consulting Scientific Company, 
Swarthmore. Pa. 
DRUGGISTS crying for Kola syrup! Easily 

made ! Materials available. Formulae, 
sources. prices. details ; $1.00 takes all! 
Hurry! United Mf~t. Associates. 3316 Ave. 
G. Fort Worth 5. Texas. 
FLUORESCENT Tubes-Re-Light. use in

definiteiy, Instructions - $1.00. Steele, 
540-S Leavenworth. San Francisco. - --..,.--
FORMULAs-Latest Best. Analysis. Giant 

formu la catalog and chemical Instruction 
Sheet IOc. Refunded first order. E-Belfort, 
Engineer ing Building, Chicago 6 . 
ATHLETE'S Foot-Lifetime relief knowl

edge. Learn how $1. Inexpensive ingredi
ents a vaila ble locally, Pafs. Box 185, Fort 
Wa:~:ne, Indiana. 
60 FROG R.USING 
"FROG Raising! " New book tells how. 

Marlboro House. 1035 Marlborough, De
troit 15. Michigan. 
TADPOLES make frogs, t remendous de-

mjlrui. Both make you money. 25c brings 
valualJle lnform~tlon . Charlton Corp., Cen
tury Bldg .• Chicago 4. 

52 POPULAR 
SCIENCE 

62 FUR f 'AR!\DNG 

RAISE profitable giant Chinchllla ra bbi ts. 
Great scarcity means large profi ts for 

gorgeous furs and delicious meat . Lit tle 
space. Pleasant occupation. Contact world 's 
largest breeder. Willow Farm, R l6-B, 
Sellersville, Pa. 

63 GAl\lES, 
ENTERTAINl\IENT ---- -

SLOT Machines and games for home or 
business $5.00 up. Wrlte--Lydiard, Rocky 

Hill, Connecticut. 
FIREWORKS! Football rallies, holidays, 

celebrations. Colored tlares. Luminous 
s moke bombs, giant sparklers and foun
tains. Many others. Safe, easy to make. 
Complete illustrated Instructions 25c. 
Springdale Avenue. East Orange, N.J. 
64-A GENEALOGY 

PRESERVE Your FamilY Tree on a Gallo-
way Ancestry Chart. Durable-Beautiful

Complete. $1.00 each. postage paid. Gallo~ 
way Ancest ral Charts. 318 E. Union St •• 
Pasadena 1. Ca lif. 
TRACE Your .family history with "Guidex" l 

Literature free. Family Gwdex, P.O. Box 
829, Annapolis, Md. 
66 HANDWRITING 

ANALYSIS 
YOUR HANDWRITING AnalYZed. Enclose 

25c for brief analysis. Esther Hong, 70 
South 12th Street, Mlnneapalis 4, Minne
sota. 
68 HELP WANTED 
HANDSOME Profits. Your own business. 

Sell & install our conversion burners. 
Peerless Sales, 4318 Sheridan Blvd .• Lin~ 
coin 6 . Neb. ___ _________ _ 

OPPORTUNITY of lifetime supplying DDT 
and other Profitable producta to farm

ers. No experience or capital required. 
Must have Auto and good references. Per~ 
manent. Write or wire McNess Company. 
Dept, 713 Freeport. Illinois. 
69 HIGIIGRAUE SALESMEN 
LATEX Salesmen: Send $1.00 for sales-

men's sample kit. Brings $6.00. Big aav~ 
tngs on latex. Wholesale prices. Send order 
today, Leo Service. P.O. Box 1267, Roanoke. 
Va. 
70 HOBBIES, COLLECTIONS 

JEWEL.RY atones removed from rtna. etc •• 
100 usorted $2.40; 50 large ones $2.40. 

B. Lowe. Holland Building, St. Louis 1. Mo. 
INVENTING can be an interesting and 

profitable hobbY. Write for complete par
tlcui.ars. Institute of American Inventors, 
Dept. JO-E, 2926-Eye St.. N. W., Wash
ington 6 , D. c . . 
" GEM Cutt ing" Profitable. Interesting 

Hobby. Inst ructive Illustrated Booklet, 
One Dollar. Mineral Specimens Company. 
Box 1191, Santa Monica, California. 
I collect dimes and dollars. Slip one in an 
envelope-today ! W. Evelyn :Bea, 536 
Gladstone. Shreveport 26, La. 
WANTED: Old cigarette cards. Write 

Charles Bray. East Bangor. Penna. 
UNUSED Match Book Covers. 100 all dif

ferent $1.00. 35 Royal 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, Omah a 5. Nebraska. 
SWAPPERSI Kollektors I Hobbyists I 

What'cha got? Wbat'cher Hobby? Trial 
two dimes. National Exchange Bulletin, 
Royal Oak. Mich . 
EXCHANGE duplicates. Swappers every

where. L ist l Oc particulars free. Box 
2166, Denver 1. Colorado. 
NEW Hobby Catalogue lOe. Wholesa.le Lists 

for dealers. Quivira Spectalttes. Topeka. 
Kansas. 
JOIN world's most popular Hobby Club, 

receive money-saving privlleges. Free 
magazine "Fun With Hobbles". Send lOc 
for 32 page catalog, all details. Hobby. 
guild, A 34 West 33rd St. , New York. 

CURIOSA Collectors ! ! Send For " Ruth
bella"-Famous Sansicchi Love Diary! 

See advertisement under " Books." 
71 HO)lE CRAFTS)IEN --- -
" ELECTROPLATING"-book on how to 

set up and operate a complete home elec
troplating workshop. 260 pages. over 150 
diagrams, $2. Popular Science. Dept . 106-C, 
:!_53 4th Avenue, New York 10. N. Y. 
LEATHER Craftsmen ! Are you t ired of the 

same o ld designs? Are you tired of la
borousl:v t racing these designs? Now I ! ! 
Something new under the sun I Tiresome 
tracing eliminated. Lampkin Artcraft 
Tra nsfers imprint design on leather in
stantlY. May be used repeatedlY. Hundreds 
of excit ing new designs. Decorate belt, bill
fold, bookends, cigarette case. blotter strip, 
handbag, etc. with special introductory 
t ransfer desilllls. Send $1.00 for this offer 
and literature describing Lampkin Art
craft Transfers . Lampkin Artcrafts. P .O. 
Box 641-S. Culver City, California. 
SCREW Threads-Pract ical guide for thread 

production. Technical information sim
plified. Send 25c in coin. John A. Warren, 
P . 0. Box 1105. North Att leboro . Mass. 
LEATHER Scraps for Hobbyist six pounds 

$2.00. Hobby Books " Applied Leather
craft" $3.00. "Art of Whit tling" $2.00. 
" Wooden Topmaktng" $2.25. Hobby Boob 
catalog Free. Northern Supply Co.. Dept. 
3. Sheboygan. Wis. 
TOY pat terns . Circus wagons, trucks. 

carts, pull toys, etc. 35 patterns $1.00. 
Continental Homecrafters . 907 Birch. Eau 
Claire. W!scons::.:in::.:·'---- ------
SUPER-MOLECULAR ftux enables you to 

solder aluminum with ordinary solder 
and soldering iron. $1.00 brings you a gen
erous supply and a money back guarantee. 
Warhaven Industries. East Aurora 3. N. Y. 
JEWELRY Accessories. Findlnn. Pla-stic 

and metal ptnbacks. clasps, chains, rings, 
pearls, s tones, cameos, etc. Prompt ship
ping service. Complete list 10o. DorembY 
Co . . Chisholm , Maine. 
MAKE Novelty Shell But tons. Dollar Kit 

makes Four Buttons Pair Ear Rings. 
Price list Free. Dixie Shell Service, Lake
land. Fla. 
BUILD and sell Lawn Chairs. Plans $1.00. 

We tell you how and where we sell. 
Woodcraft. Danby, Vermont . 
WHITTLER'S supplies. readicut blanks. 

special woods. knives.-Old Whittier, 
1402 Charles. LaCrosse, Wis. 
CATALOG: Patterns plywood Novelty Fur-

niture- Let ters - Numerals - Plaques
Frames - Weathervanes - Silhouettes -
Lawn Ornaments. 100 Books & Booklets on 
Craft.s & Hobbies. Picture Frame Mould
ings, Tools, Large line Decal Transfers. 
Other lines. Hundreds articles finely illus
t rated. Write Wo-Met Shop, Ashburn. 
Georgia.. 
LEATHERCRAFTERS! Send for catalog 

listing leathers. kits. supplies. Kit Kratt. 
1607 South Western, Los Angeles 6, Oaltf. 
SHELL Jewelry Supplies. Wholesale onlY. 

McFarland Plastic Co., Sarasota, Fla. 
KNOCKDOWN Cedar Chest Lumber Ve

neers Free Price List . Giles-Kendall. Box 
435. Huntsville. Alabama. 
TOOLING Leather felt , Beads, Sequins. 

also Scrap Leather. Craft Books. Starr
Nelson Co., Route No. 2, Muskegon, Mich. 
HOBBYISTS! Join "Allcraft Club" . Free, 

no obligations. Fun, profits galore ! Writ~ 
immediately: Allcraft Products: 19 West 
Columbia Street : Hempstead. N. Y. 
ENJOY your hobby In our shop. Use wood 

or metal lathe. circular or scroll saw, 
metal shaper. drill press. benches and hand 
tools. or send specifications for price on 
pa r ts you need. Open 6 P .M. to 10 week 
days , 9 to 5 Saturdays. Craftsman Shop 
S ervice. 233 Calyer St .. Brooklyn 22. N. Y. 
BALSA Wood Ideal for Modelers. Crafts-

men Sample carving block 25c. List Free. 
Sanlader. Manitowoc. Wis . 
INTERESTED In Radio. E lect rical. Me

chanical devices from war surplus ? List 
free. F. Siefke, Box 18. Stat ion E. Buffalo, 
N.Y. 

Copyrighted material 
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MAGNIFICENT new bronze genuine World 
War 2 Army Assault Boat P ropellers. 3 

blade, 12"' dia. ; approx. 5 lbs. Makes mar
velous souvenir base for numerous articles 
that can be made in your own shop. Only 
$5.65 each postpaid. Remit with order. 
Baker Bros., Box 301-1, Palatine, I ll. 
CHRISTMAS TOYS. Working plans for 

sturdy trucks, boats, etc. Realistic ap
pearance. Send stamped addressed enve
lope for price list . Ryder. 1926 East 28th 
Street. BrooklYn 29, N. Y. 
30 FULL size Toy Patterns 50c. 40 Novelty 

and Lawn Ornament Patterns 50c. other 
Patterns: Craft Supplies: Lists lOc. Lrods. 
Medway, Mass. 
PAT'I'ERNS 70 Lawn Ornaments and Nov-

elties, Sl.OO. Five new hanging Shelf. 
$1.00. Doll Stroller, Colonial Cradle. Cir
cus Group, Table and Chairs. $1.00. 
Milne's Hardware, 1501 Wadsworth St .• 
Saginaw, Mich. 
4 8" STEEL Wheels; with Brass Bush-

ings, Baked Ivory Enamel with Red 
Stripe both sides . And Molded Rubber 
T ires. 2-% ". Dia. Cold Rolled Steel Axles 
21(' long 4 Heavy hangers: 8 Washers: 
4 Cotter Pins. $4.95 Complete. Optional-
4--3" Dia. Alumin um Hubcaps $1.50 Com
plete. L. K . Iron Works. 3535-37 Third 
Ave. , Bronx 56, N. Y. 
ONE Tool does Twelve J obs. See Bishop 

Engineering ad. under Machinery-Tools
Supplies, page 53. 
BEAUTIFUL mirrors from inexpensive 

window glass for 3c per foot. Formula 
and complete silvering data for dollar bill. 
Tesco, P .O. Box 189-BA. Wilkes Barre. Pa. 

'75 INVENTIONS WANTED 

WANTED-Patented, unpatented inven-
tions having profit possibll1tles. all 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
m a tion, free. Institute of America In
ventors, Dept. 30-C, Washington 6, D. C. 
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. 
NEW Photographic products (Patented or 

Unpatented) wanted by client doin~~: na
Uonal business. Cash sale or royalty ar
ranged after free market investigation. 
Give general description of your invention 
in first letter. Lessing Advertising Co. Inc .. 
910 Walnut Bldg.. Des Moines, Iowa. 
AT'I'ENTION: H ave you a Practical and 

Saleable Invention-Patented or Unpat
ented? Contact us. immediately, J ohn D. 
& Son, PS-10, Box 3213, 140 Spruce St... 
Bridgeport 5, Conn. 
EARN Up To $2,000 year. inventin~~: sim

ple items for special cash markets. Ideas 
only. No patents. Hendrickson, Argyle 
(8-A). Wisconsin. 
WE sell Patents for Inventors on commis

sion basis. Colburn, 408 South Spring. , 
Los Angeles 13. California. 

'76 JEWELRY 

CERAMIC J ewelry Supplies. Bar P ins, ear 
screws. for ceramic and woodworker~; . 

also, glass and sea shell assemblers. Free 
catalog. Philadelphia B adge Co., 1007 Fil
bert St .. Philadelphia, P a . 
MANUFACTURE Costume Jewelry At 

Home For Profit, Hobby, Therapy. Free 
Wholesale Supply Catalogue. Instructions. 
Florida Supply Bouse , Bradenton. Fla. 
" JEWELRY, Gem CUtting, Metal craft". 

Fascinating designs for hobbies and 
moneymaking opportunities. New, com
plete 1llustrated book covers cutting, pol
ishing, mountin~~: gems. metal. jewelry 
work, etc. 287 pages, $3.25 postpaid. Money 
back guarantee. We supply tools. materials 
a t lowest cost. Modem Technical Book 
Co., Dept, M.S. 55 West 42nd St. . New 
York 18. 

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 list showing 
fine diamonds at startlinrc low prices. Lloyd 
J . But ler, President. Prudential Loan Asso
ciation , 133-UL North Clark St .. Chicago 2. 

JEWELRY Findings, Chain, Watch Bands, 
etc. Send dime for Catalog. George 

Sassen . 154 Nassau Street, New York City. 

SHELL Jewelry, made at home, directions . 
earring clips, ptnback, plastics and 

Shells, for one set. Send only $1.00 to Wil
liams Shells. P. 0 . Box 8635, Sulphur 
Springs. Fla. 

LEARN the manufacturing Jewelry busi 
ness at home. Easy Ulustrated course. 

There's money in Jewelry! Catalorcue. Gem
crafters, Dept. A., Kalispell , Mont. 

MAKE Her a beautiful black and white 
cameo pin with delicate Florida shells. 

Complete kit, instructions $1.00. Popple
well. 20 Plaza. Ridgewood. N. J. 

BIG Money in wire Jewelry. Learn how to 
make fast selllng wire Novelties , Names. 

Bracelets. Swords. Earring, Etc. Copy
righted Instruction Booklet. Over 200 Dia
grams $1.00. Lee Brandy, 69 Bay 29St . • 
Brooklyn , N. Y. 

77 LANGU AGE OUTFITS 

29 LA!'{GUAGES by Linguaphone. Russian. 
Spanish, Portuguese - Direct conversa

tional meth od for mastering any language 
quickly, easlly, correctlY at home. Send for 
f ree book. Ltnguaphone Institute. 54 RCA 
Bldg. , New York, CI 7-0830. 

78 LEGAL DffiECTORY 

PUZZLED? Digest of Divorce Laws for the 
48 States $1.00. Liberty Co .. 1265 Beacon , 

Brookline, Mass. · 

80 MACHINERY, TOOLS, 
SUPPLIES 

TAPS & Dies direct from manufacturer. 
Equip your shop at small cost. Write for 

free price list. King Tap & Tool Co., Inc .. 
North Attleboro, Mass. 

TWELVE-In-One precision tool. F ine tem-
pered steel. Fits vest pocket . All one 

unit: adJustable nut wrench, alligator 
wrench. screw driver, file, glass cutter, 
wire stripper, staple and tack puller. 
straight edge, magnet. rule, knife sharp
ener, bottle opener. $1.00 postpaid; ~~:uar
anteed. Bishop Engineering, 111 W. Wash
ington , Chicago 2. 

SEND dollar P repaid choice assortment 
15 wrenches or 10 gears. Mechanical , 

150-06 Liberty Ave., Jamaica 4, N. Y. 

GOLD Washer, D ry sand Extremely High 
Recovery. easily carried, anyone operate. 

S50.00 c. 0. D . or write. Western Indus
t ries , Box 231A, Santa Marta, Calif. 

BUILD. make money with cement brick 
machine. Concrete block machines. mix

ers. Blue Square, Excelsior, Minn. 

AIR Compressors Electric 3 Stage Value 
over $200.00. New 27 Volt AC-DC. Con

,·ert EasUy with Transformer or 4 1000 
Watts Heating Elements. Weight 28 lbs.
instructions Free. A real buy $15.00. Imme
diate Delivery. Write For Quantity Prices 
-General Vacuum Co., 1439 Grand Ave., 
Kansas City 6. Mo. 

GEARS For inventors. experimenters, 
model makers. schools, work shops, lab

oratories. 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 pairs; 50 gears, in
cludes larger gears, also sets of worm 
gears. List price $30.00, our price $5.00. 50 
matched pairs; 100 gears better assortment, 
including worm sets. List price $75.00. our 
price $10. 00. Limited quant itY. Order now. 
Write for our bulletins on ball bearings, 
rectifiers, Relays, Selsros. Bort).s and gov
ernment surplus materials. Met Exchange, 
323 Canal Street, New York. 

MACHINE shop tools released for p rivate 
industry; 12' x 5'; Quick change lathe, 

$280: 14" x 8' geared head, QUick change, 
$430: 17" x 8' Quick change, $380. 14" 
Loose change $160: 16"-$210: 18"-$240: 
20"- $245: Brown & Sharpe Mllling ma
chines, # 2Y-$4JO: #12-$280. Conversion 
Parts Co. , 277 Adams St., Boston 22, Mass. 
GRINDER Ki t, for a ll small hand grinders, 

contains 10 rotary files. five ball and five 
inverted cone type, 3/32 diameter shaft, 25 
abrasive disks and mandrel. 6 chamois 
buffing heaas. All 1or $2.00. R ad ioco, 1110 
S. Marshal!_}3ldg . . Clevela_n_d . ._,O:=h:;::.io:::·'---::-
BRASS Rods Square Round List Free. 

American 388, East 34th St .. Brooklyn 
3, N. Y. 
DRILL Grinder for Twist DrUls $2.95 , and 

other Craftsmen's tools. See ad on 
page 272. 
TRICKS. Secrets, Cards. punchboarda, 

etc., explained. Big illustrated circular 
free. Mack, Box 1278-P, San Francisco. 
MECHANICS. Hobbyists. Heavy Duty 

Carbide Tipped Scriber. 6" Long, Mark, 
Etch, Use as Glass CUtter $1.00. Used Air
craft Tinsnips, Resharpened, Rubber GriP 
Handles $2.00. Penny, 210 N. Penn St .. 
West Chester, Penna. 
81 l\IAGIC TRICKS, 

PUZZLES, ETC. 
MAGICIANS'. Gamblers' secrets exposed. 

Cards, Dice, P unchboards, Slot Machine. · 
Catalo~~: 10c. Book Co., Box 671, S t. Louis 
1. Mo. 
500 TRICKS you can do! Douglas' famous 

Catalog o1 500 Tricks. now only 10 cents. 
America 's fastest service on magic for 
pocket, parlor, stage, professional. amateur. 
Douglas' Magicland. Dallas. Texas. 
FREE Big Illustrated Lists. Magic Tricks, 

Illusions, Mind Reading, Pocket, Par lor, 
Club or Stage. J okes. Novelties of all k inds. 
Magician, 2463-C, Kensington Ave .• Ph1la. 
25 . Pa. 
MAGNETIC " Tricky Dogs" Sample 30c, 

Dozen $2.00. " Hum -A-Zoo" Musical 
Novelty Sample 15c, dozen $1.10. "Spook 
Kat" P arty G ame. Sample 25c. "Lumi
nous" Ink, Sample 30c. Kant, 323 Third, 
P ittsburgh 22, Pa . 
SENSATIONAL "Wonder Blocks". Bamine 

pocket trick. Easy to perform anywhere 
without skill. Precision made. Not a cheap 
gadget. One Dollar onlY. Magic Spot. 726A 
East Oak St .. Stockton 37, CaUf. 
SAVE 25' ;;. to 50% on Magic and Jokes. 

Catalogue and Bargain List Free. Magic 
Store, Minneapolis 2, Minn. ==-------
FREE! L arge Catalo~~: of magical apparatus 

if you remit 25c for " Magic Is Fun" 
magazine. Robbins Co.. 152-F West 42nd 
Street, New York. 
LARGE assortment tricks, Jokes, novelties 

$1.00. Catalog and gift, lOc. Wencel, 2615 
Evaline, Hamt ramck 12, Michigan. 
VENTRILOQUISM eXPOsed. First time 

published. Free booklet. Quackenbuch, 
Big Flats. N.Y. 
141 NEW professional Magic Tricks. fully 

explained. 101 1llustrations. Complete 
library size book. 128 pages, $1.00. Leisure 
Library P ublishers. Dept. M4. 112 East 
19th S t.. New York City 3. 
" THE Fakir ' ' Monthly Magazine for Ma

gicians. Copy 25c. Subscription $2.00. 
Joseph Rachun, 114 Grand St., Brooklyn 
11, N. Y. 
AMAZE and mystify your friends with 

highest quality magic. New catalogue 25c 
coin. Mazda Magic Co., Oak Park, Ill. 
BE a Magician. Large professional magic 

catalog of lates t tricks. 25c. I reland, 
F-109 North Dearborn, Chicago. 
RISING Cigarette Trick-Cigaret te Magi
cally Rises From P ack. Apparatus and In
structions, Dime-Eastwood, Box 623, 
Parkersburg, W. Va. 
VANISHING Quarter ·a nd Catalog 25c. 

Sterling Magic, Box 191, Royal Oak, 
Mich. 
MAGIC : Big 160 page Illustrated Catalo~. 

latest Magic Goods, 25c. For over % 
century we have supplied Professional as 
well as Beginner. Chicago Magic Co., 2300 
N. Mason, Chicago 39. 
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SCIENCE O*Pt:IORTVNIT/ES 

MAGICIANS form your own Magic Club. 
Get Free tricks I Write today for free de-

• tails. Trilby Magic, Oeorgedale Rd., To
ledo 12. Ohio. 

GIANT List of Magic Bargains. Dime, 
Ba!lor ... 402 South Wayne, Lewistown. 

Penna. 

NEW Magic MonthlY. 25c a year. Sample 
copy and Magic Catalogue Free. Magic 

Store, Minneapolis 2. Minn. 

THE new "Miracle deck" of trick playing 
cards. No marks. Detect blindfolded. 

$1.00.· M. Brophy Co.: 11 Rentals. Bldg . . 
West Duluth 7, Minn. 

LATEST Amat-eur, Professional Magic 
Catalog 25c. Refunded. DeLuca's. 127~P. 

Pettis, Providence 4, R. I. 

SENSATIONAL new card tricks: "Beyond 
the Veil" and " Follow the Leader". Ordi

nary cards. Complete Instructions for both 
tricks One Dollar. W. P. Box 412 P . 0. 
Van Nuys, California. 

8l~A 1\IAGNETS 

MAGNET. "Alnico" 4 oz. Horseshoe, pow
erful (lifts about 5 Jbs.). $1.00 Post paid. 

Ross, 66 W. Broadway, New York 7, N. Y. 

POWERFUL Alnico Magnet. Ten pound 
pull. Sl.OO. Many others. literature free. 

Ronald Eyrich, Box 849. Milwaukee. 

SPECIAL otter. 12 Alnico Magnets plus 
100 Experiments. $3.00. Literature a.nd 

100 Experiments. 25c. EIJay, Box 891. New
ark 1. N. J. 

82 1\IANUF ACTUJUNG 

MODEJ.S, small Jot manufacturing, metals, 
plastics, etc. Millburn, Burlington, Ken

tucky. 
SEND blue prints. sketch or model for es

timates. Manufacturing Machinists, 114~ 
111-PS. 229t~. S t. Albans 11. N. Y. 

83 l\OLK GOATS 

MONEY from dairy goats! Booklet tree. 
Introductory 3-month s ubscription to 

leading magazine 25c. Dairy Goat Journal, 
Dept. 668. Columbia, Missouri. 

84 MILITARY INSIGNIA 

COLLECT colorful Army Patches. Pictures, 
Price and sample patch only lOc. In

signia Mart. 703 Broadway, N. Y. 
MILITARY Insil{llias: 22 dttterent for $1.00 

(Value $4.60) Introductory otter, never 
before equalled. Prices and Insignia Guide 
lOc : sample 5c. Hobbygul.ld, 35X W. 32nd 
St .. New York. 

FOREIGN medal ribbon packet, United na
tions, Axis $1.00. Sample 20c. Insignia
craft, 236 28th Ave. N.W .• Calgary, Canada. 
85 ~[L~ERALS 

& PRECIOUS STONES 

FOSSIL Collectors I Send dime for our new 
catalog. Omaha Scientific, Box 1750, 

Omaha 4. Nebraska. 
"GENUINE" Arizona Rubies (Garnets). 

Send quarter for packet. Mineral Speci
mens Company, Box 2651, Phoenix. Arizona. 

WYOMING Jade: Square Inch each light 
green, blaek, Mottled. Dinosaur Carnel

ian & Montana Moss Agate ring blanks. 
Money back guarantee. AIJ for $1.00 post 
paid. Jade a.nd Agate Supply Co .. Box 166. 
Casper Wyo. 

GEMS. precious and semi-precious. all gen
u.tne from world wide sources. Deal di

rect, no overhead, save money. Catalog lOc. 
H111 Co .. Route 7-K. Salem. Oregon. 

METAL Detectors. We have the latest in 
circuit and Mechanical Design Plus the 

know how free Literature. Hedden Metal 
Detectors. 221 Hemlock Street, Pittsburgh 
1.2. Penna. 

FIFTY mineral specimens In box. mounted , 
identtfied. described. Postpaid $4.00. Old 

Prospector, R91, Dutch Flat . Calif. 
MINERAL Collectors-samples of R aw 

Gold-$2.00. R<>bert Carlson. Box 133, 
Pierce. Id.aho. 

54 POPULAR 
SCIENCE 

86 IDSCELLANEOUS 

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. 

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 catalague. 
Imperial Technical Institute. Box 973-S, 
Aust in 5, Texas. 

TRADE Secrets - Confidential Practices 
Latest methods, can be learned by read

ing Trade magazines. Choose from hwl
dreds of astonishing publications. Free 
price list. Classified News, Dept. SCX, 
Flushing, N. Y. 
BOOKFINDERSI (Scarce, out-of-Print un

usual books) Quiekly supplied. Send 
want-s. Clifton, Box 1377 PSM, Beverly 
Hills. Calif. 
PAINT Crackles Forming Designs. Sam pies 

25c. Circular Free. Mapco, Hasbruck 
Heights. N. J . 

SWAP, Buy, Sell, or Exchange Articles you 
want, many scarce. Advertising 5c per 

word. Subscnption $1.50 per year . . Weekly 
publication. S ample copy 10c. The Uni
versalist. Box #2494, Kansas City 6, Mo. 

MAGNET, "Alnico' ' 4 oz. Horseshoe. pow-
erful (li.fts aMut 5 lbs.). $1.00. 8 oz., 

(lifts 10 lbs.), $1.40. Postpaid. Ross, 68 W. 
Broa.ctway, New York 7, N. Y. 
ROCKET To The Moon! Join U. s . Rocket 

Society Now I Quarter brings informative 
application. Box 29, Olen EllYn. Ill. 
PARIS. London. Montreal. Letters MaUed 

JOe. New York 15c. Cards. P ictures, List 
Free. Assortment $1.00. Adults Books 9 for 
$2.00. Nu-Art. 436 N. Y. Ave .. Brooklvn 
25. N. Y. 
STAG. Book Matches. 10 for $1.00. Logan 

Novelty Co .• Bellefontaine, Ohio. 
FIREWORKS, any time, any quantity, 

newest ideas, highest quality. best values. 
Giant salutes, aerial bombs. skyscreamers, 
battle-in-the-clouds. new jet-propulsion 
plane rocket. 150 piece combination otter 
$4.95. Satisfaction guaranteed. Write for 
big new catalog, Banner Fireworks. Dept. 
39. Toledo, Ohio. 
25 ASSORTED Picture Post Card Views of 

New York City 25c Postpaid. Al Pere, 
1527-78th St., Brooklyn 28. N. Y. 

MYRTLEWOOD - Lumber - Novelties for 
sale. Mall orders filled. Agate Beach 

Myrtlewood Shop, Agate Beach, Oregon . 

SUGAR a problem? Try "Sweetolene" sub
stitute. EQual 16 lbs.. postpaid $1.00. 

A. B. Warder, R 6, Westminster, Canada, 

RECEIVE Moneymaking Opportunities. 
Samples. Mails. Catalogs, Magazines. 

Your Name in Thou.sand MaUlng Lists, 
25c. Olassminex, 1654-P Amsterdam Ave
nue, New York 31. 
FREE literature how to locate buried treas

ure and minerals. Fisher Laboratory. 
Palo Alto, Callf. 
POWERFUL Mental TelepathY. Pract ical, 

free literature. Elgin, 912 Benton. Nash
ville 4, Tenn. 
AVAILABLE Now. Tempered spring bronze 

weatherstrip. 30 pieces introductory otter 
$3.00 postpaid. Double Seal Co., 2725 Ross 
Ave.. Waco, Texas. 
BLACK and white sketch from any suitable 

photograph. $1.50 M. 0. Photo returned 
unharmed. J. 0. Wals, 417 Barnes St .• 
Rhinelander. Wisconsin. 
GLAMOUR Photos! Sample set $1.00. 

Risquepix, Box 699-E, Westfield, N. J. 
LETTEROLOOISTl A let ter or two 1ntel11-

gently and skillfully written, will cement 
your broken friendship and severed rela
tionship, Send me 1 dollar b111 and fact-s 
ot your personal problems. I Wlll do the 
rest for you. A typewritten duplicate copy . 
of each letter will be sent to you for your 
signature to be mailed from your home. 
All your personal correspondence will be 
handled strictly confidential. Write, S . R. 
Wax. 5427 Arlington St., Philadelphia 31. 
Pa. 
BUTrER Flavor 100% profit, Particulars 

tree. H. B. Maxwell. Rome, N. Y. 
HYPNOTIZE anyone! Get the most perfect, 

easily learned. modern scientific course 
of " Genuine Hypnotism" in the world. 
Fully illustrated. Only $1.00. Money bac.k 
guarantee. Fowler, Soldiers Field. Boston 
63, ·Mass. 
PHOTOS.- New Guinea, 15 Pictures $2.00. 

Bombing of Manila and others. 10 pic
tures $1.50. J. Schwartz. 3219 W. Phila
delphia, Det roit 6, Mic~hi:!!·~g=a:!!nc:.... - --- 
SURPLUS School Desks. Solid Oak, Etc. 

$5.50 Each. Z. & Z. UTILITIES CORP., 
1141 Manhattan Ave .. Bklyn, 22. N. Y. 

• CUTTERS, Dental Burs, reclaimed, as
sorted gross $1.90. Am-Standard. 1208 

N. 13th, Philadelphia 22. Pa. 
CIRCULAR Saws $1.25 each. Approx .. 6". 

Used but good condition. R. 6. Box 97, 
; Mt. Clemens. Mich. 

BALLOONS. We have them in au sizes and 
colors. Write for price list. Unger Supply. 

506 South Canal St.. Chicago, Ill. 
FOR Sal~tdoor Stamp Vending Ma-

chines built by the Automatic Dispenser 
Company, Los Angeles. New $38. Used $32 
each. Immediate shipment. W. Hausen, 
3185 So. 29th East, Salt Lake CitY. Utah. 
RECEIVE Mails, Literature. Opportunities. 

Your name in numerous mailing lists lOc. 
Greenwood, 277 Broadway, New York. 
INVEST in Impressive New York City Ad-

dress For Your Business. Add Prestige, 
Increase your income. E.xcellent MaU Ad
dress For Personal Correspondence also. 
Low Monthly Rate. Write Multiservices, 
3-A Park Row, New York 7. N.Y. 

JEEP Hats 10c. Meskits 35c. Canteens SOc. ATOM Bombed Nagasaki. 15 Photographs_ 
Covers, Cupg 15c, Leggings 25c, Holsters $1.00. 12 Aleutian Photographs $1.00. 

soc, Ounsllngs 75c, Pistol Cartridge Belts Makins Pictures 538~2 Washington, Brem-
75c, Field Bags 95c, Tool Box. Steel Hel- erton, Washington . · 
mets. Raincoats $1.00; Wading Boots $3.: ' ~~~~~~~!!!.:.-~--,-,.----,--
Catalogue. New York Salvage co .• 144 MAKE Your Own Plastoplate print ing 
Chambers st., New York City. cuts. Simple, easy process. P lastoservice. 

Argyle (2), Wisconsin. 

WINDPROOF cigarette lighters. light 
weight, handy to carry In your pocket. 

An all weather lighter, wind screened con
tains asbestos wick that will function in 
perfect manner. Has a black enamel 
crackled finish. Send $2.00. No stamps or 
C.O.D.'s p lease. Remit by insured cash let
ter, money order. or certtfied check. Guar
anteed. Fire Lighters. P. 0. "Box 244, 
Bremerton. Wash . 
UNUSUAL Novelties. samples lOc. Modem, 

Box 2, Station B. New York 2. 
VETERANS' Terminal Leave. F-ormer fi-

nance omcer offers exclusive. extremely 
important information absolutely free. 
Send stamped addressed envelope, Andree, 
Barnegat, N. J. 

GABARDINE COVERALLS - Air Force 
Surplus. AU new very dark green closely 

woven gabardine wool. nine ztppiers. one 
from crotch to neck, two on breast pock
ets, two below knee pockets, two to close 
garment about lower leg and ankle. Sizes 
small. medium, medium large, large. State 
height and weight. Limited quantities 
$11.99 delivered. B. and N.. 4336 147 
Street, Flushing, New York. 

WOULD You like shot at $20,000 on invest-
ment of $80? Maybe you' ve a lready heard 

ot Colorado's fabulous oil boom. I'll look 
a.fter everything for you for small percent
age of profits; 30 years experience. Write 
today. Dyer, 1835 Champa, Denver. Colo
rado. 
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'POPIItA1l SCIENCE 01/#PORTifNITIES 
VARIETY of Samples $100.00 Beautifully 

Decorated Plaques Statues. J . Zublionis, 
111 Dupont St .• Brooklyn 22, N. Y. 
THE Lord's Coming! Get free undeniable 

proofs tod ay. Write International Evan
rrelism. Box 263, Duluth, Minnesota. 
(BUY -Direct) Shellcraft suppUes whole-

sale. " Large or Small quantities" (Com
plete Line) shells, plastics, pinbacks. e tc. 
Be convinced, send post card for cata
logue. Pace, 2117 14th, Bradenton, Fla. 
PHOTO-Statues made from your snapshots 

-Oircular Free. Brooklyn Model Shop, 
818-A Cones I sland Ave., BrooklYn 18, N.Y. 
87 1\IODELS, 

1\IODEL SUPPI.IES 
SHIP & Yacht Model Fittings and blue-

prints. Hundreds of Items to choose from. 
Send 26c for new 1llustrated catalog. A. J. 
Fisher. 1002 Etowah Ave . • Dept. S. Royal 
Oak, Mich. 
MOST complete Illustrated Cat.alog-"0-HO 

00" Model .Ratlroad Parts ever pub
ltshed. Send 6c for malling. SellY. 1377 
Gates Ave . . Dept. 834, Brooklyn, N. Y . 
SHIP Model and yacht supplies. complete 

large 64 page catalogue, 30c. Wm. Wild. 
510 E. 11th St.. New York: CitY. 
MODEL Engine Catalog. Railroad Supplies, 

26c. Refunded. Simonsen. P3054 Green
view. Chicago 13. 
MODEL Ship Bullders I Are you looking 

for authent ic. precision ship models? 
Send for richlY tllust rated fullY deserl"p
ttve catalogue in fUll color of famous shiPS 
of all kinds. Only 10c. Marine Model Co. 
Inc . . Dept. C-22. Halesite, Hunt ington. N.Y. 
SHIP model kits and fittings. Complete line 

Fisher model yacht equipment. All 
Boucher, Fisher, Marine Model and Idea.! 
Kits, fittings and blueprints at standard 
prices. Most complete stock in New Eng
land. Send 10c for price list s. James Bliss 
& Co., Inc., 220 State St .. Boston, Mass. 
"MODEL Railways"- book with simple in-

s t ructions for building, laying out. oper
ating a complete model railway 256 pages. 
365 diagrams and charts. $2. Popular 
Science, Dept . 106-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 R"lossary. 
193 pages. 133 pictures. $1. Popular Science, 
Dept. 106-C. 363 4th Ave .. New York 10, 
N. Y. 
BUU..D Model ShiPs. Airplanes. Railroads. 

ca.talo~r 10e Ideal, 21 West 18th Street, 
New York 11, N.Y. 
WORLD'S largest selection miniature en-

gine castings and drawings, lllustrated 
catalogue lOc. Wayne Miller. Suite 200-B, 
The Engineering Building, Chicago 6, USA. 
IT'S Fun .. . . Build Ships in a Bottle. De-

tailed Instruct lons-26c. Steiners. (ps-1) , 
Rockwell Road . Danbury. Connecticut. 
CATALOGS (Illust rated) for Modellers! 

Airplanes, 60 pa.ge book on solids. Fea
tures construct ion data, specifications, cam
ouflaging, 15c. Railroads: 128 page 'HO' 
guide. Equipment. accessories, fittings, 
25c (includes refund coupon) . Send coin 
or stamps for each profusely lllustrated 
catalog desired. Polk's "Nations Leadin~r 
Bobby B ouse," 314-P Fifth Ave., N.Y. C. 1. 
FRACTIONAL Horse power 12 volts and 

27 volts D.C. Ball Bearing motors. Bar
gain. $1.60 Postpaid. Peter Andrews. 20 
Potomac St .• Rochester 11. N. Y. 
RAILWAY models. complete line. Large 

catalogue; Combined HO and 0 gauge, 
25c. Walthers, 269 Erie. Milwaukee 2, Wis
consin. 
20" GUARANTEED Flying Helicopter 

Model Plans 2 rotors 25c. Box 187. Jack
son Hts .• N. Y. 
ELECTRIC Trains in all gauges, Airplane 

and Boat model lists for 3c stamp each. 
Seale catalog lOc. Tr.tlor Hobbyist . Box 
260. North Dartmouth. Mass. 
MODELS Mechanical work. Wide Variety. 

Baum's Meta l Specialties, K ansas City, 
Mo. 
BIG lllustrated model engine catalog lOc. 

Active Products & Supply Co., 53 W. 
Jackson, Ch1CaR'o 4. 

STEAM or Compressed Air Engine RotarY 
valve high speed single cyUnder 7/ 16 bore 

9/ 16 stroke. W111 power small boats ETC 
Complete Englne Assembled $5.00 blue 
print $1.00 Parts list dime. Amstoy M111:. 
Co., P.O. Box 2638. Gravois Station. St. 
Louis, Mo. 
STEAM engines-boilers-castings. Cata

log 25c. Anton Bohaboy, 2297 Price, 
Rahway, New Jersey. 
RADIO Control. 10 tube unit. Revolution

ary Design. Write for details. Box 1097. 
N. Y. 8,N. Y. 
TRAINS. airplanes, ships, accessories, 

tools. for hobbyists. Free catalog. Ben's 
Hobby Shop, 72 West Washington, Chi
cago 2, Ill 
SBIPMODELERS. Bu11d the shiP& of Two 

Years Before The Mast. "Alert", 33" 
Long, "Pilgrim" 27" , 3116" scale. Big Au
thentic superdetail plans. $1.00 each. C. F. 
Sp1llane, 1543 E. 14th St.. Brooklyn 30, 
N. Y. 
ONE Tool does Twelve Jobs. See Bishop 

Engineering ad. under MachinerY-Tools
Supplies. page 53. 
HERE they are Modelers. the new Rocket 

Gasoline Engines. coil and condenser. ~~ 
B.P .. $22.50. Order now. D. D. Taylor, 
5104 Beaufort Ave., Baltimore 15. Md. 

88 MONEY 1\IAKING 
OPPORTUNITIES 

DETECTIVES Earn Blg Money. Experience 
unnecessary. Particulars free. Wagoner, 

P-125. West 86th, N. Y., N. Y. 
ELITE Collection describes 137 moneY

making plans; local. mail order. Part i
culars free. Elite Co.. 220-A Orand St .• 
N. Y. 
MANUFACTURE Costume Jewelry At 

Home For Profit, Bobby, Therapy, Free 
Wholesale Supply Catalogue. Instructions. 
Florida SupplY House, Bradentown, Fla. 
EARN MONEY at Home - Realize Inde-

pendence. Write Successful Income 
Builders. 508-B. Hollywood 28. Calif. 
MECHANICALLY Inclined Men-own and 

operate general Appltance Repair shop. 
Complete. mustrated course shows you 
how. Weldin g, Refrigeration. Motor re
pair. Bow to get business. etc . • all phases 
covered. Free llterature. Christy SUPPlY. 
DePt. 1468, 2835 N. Central Ave., Chicago. 
$10,000,000 Free - Annually - Prize con-

tests. Win Fortune-We Help You. Bul
letin. Free. Cash Register-B. 210 Fifth 
Avenue. New York 10. 
START Your own business! Big moneY 

manufacturing novelties, plaques, statu
ary, Free catalog. Write Bing Products. 
88-B2B Broad Street. Boston 10, Mass. 

SCHOOL Seniors-Bell classmates Ameri-
ca's most beautiful dist inctive Gradua

tion Name Cards. 40% commission. Largest 
selection. Lowest prices. Free cards and 
sample ltJt. Printcraft, 1425 E. Elm S t., 
Scranton 5, Pa. 

1001 Money-Making Ideas I Free details. 
Neuway Institute, Box 6463-S. Chicago 

80. 
FREE literature on many money making 

plans. Exton PubUcations. 25- 07-B Thir
tieth Avenue, Long Island City 2. N. Y. 
50 Money-Making plans for mail order op

eration. Particulars free. Interstat-e Pub
lishers, Dept. C. 1429 So. 51st Court. Chi
cago 50, Illinois. 
MANY are making Money Selling By Mail. 

You can, too. Complete New 20-Lesson 
Course. Teaches all tricks of man sellln~t 
in plain English. Write. J . Bokola, 8751 
Portland. Detroit 17, Michigan. 
START Sewing Machine Hospital at home. 

Repair all makes. Buy, trade, sell. Big 
Money. Serviceman- ual $1.98. Sat isfac
tion guaranteed. Serviceman. Hamilton 2. 
Ohio. 
$100.00 FOR Certain Old Books. Maga

zines $5.00. Catalegue, magazine. 10c. 
"Bookfinder" 319-S Marengo, Pasadena, 
Callf. 
YOU can find the only Secret of Success. 

Send $1.00 to C. D. Jorg, P. 0 . Box 882, 
oakland 4. California. 

THIS Is It! Now offering the greatest 
agency plan ever! Handle over 400 tech

nical books! Xmas. Birthday. Everyday 
greeting cards also operate your own maga. 
zine s ubscription agency handling every 
magazine printed ! Complete supplies. cata
logs 25c. Greeting card sample boxes 75c. 
Cassell Dist ributors Service. West field. N.J. 
GOLDEN Opportuni ties await you-write 

Today for Free descriptive circular. Vo
cational Guidance Co., " Success Builders" 
Dept. A-2, 4701-lOth Ave. So., Minneapolis 
7. Minnesota. 
WHOLESALE Sources 500,000 articles 25c. 

Gisolti, 135-A Chestnut, Scranton 4, 
Penna. 
LEARN Metascience . Remarkable tlrugless 

healing. No manipulation. No apparatus. 
Unbelievable simpllcity and results. Inex
pensive correspondence course. Write 
Metascience, De Land, Florida. 
PRIZE Contest Hobby pays off with free 

automobiles and contest gold . Here's how 
and where to get your share. National Con
test Bulletin Box 634- M, Grand Central 
Annex, New York CitL__--::--:::----,-- -=-:
WIN Contest Money. General Contest Bul-

letin shows how. 15 Big pages of helPa. 
Many current contests listed. Sample 25c. 
General Contest Bulletin. 1609-A East 5th, 
Dul~th_~~lnn:·'--:::-::----::-:-::--:-::-:--=-~ 
"THERE'S Big Money In J unk"! Easy] 

Fascinating I Free Circulars ! Ba tteryman, 
Grand Junction 1. Colorado. 
UNPAINTED F igurines Plaques List . Prog" 

ress Company, 4033 Chowen Ave., Mpls., 
Minn. 
BOBBY Swa.ppers-Many It ems lis ted. In-

teresting, informative hobby stories. 
Sample magazine lOc. Co-publishers want
ed. Write today. Hobby Supplement, Box 
35-CN, Irvington 11. N. J. 
A $100-a-month hobby at home! No so-

Ucitlng, No mall order, no meet ing 
people. Easy, enJoyable pastime. Deta ils. 
25c. (Refundable. ) Laura Dickson. 808-PS 
EUzabeth St reet. Anderson, S. C. 
SILVER Nickelplate auto parts. Jewelry, 

etc. , elect ricity, appa.ratus unnecessary, 
only my guaranteed simply prepared for. 
mulas needed. $1.00 postpaid. Formula Re
search. 481 Pacific, San LUis Obispo, Cal. 
ELECTRIC Clocks are everywhere you go, 

buildings, homes. parking-lots. factories. 
Repairs increasing. Our ea.sy to Jearn 
course with pictures and drawings teach 
You how to repair t hese clocks. Electronic 
Supply Co., Box 2350-B. Houston l, Texas. 
ILLUSTRATED Two-color Agents, Oppor. 

tunlty-Seekers Directory, lOc. National, 
RR6. Saginaw, Michigan. 
TIPS, Ideas opportunities galore i.n " Time

ly Tips Magazine." Paulding . Ohio. in
dependent monthlY. 18th year. $1.00. Sam. 
pie. dime. T rial 4 months 25c. 
"FOR Sale'"- New. Different--'Catalogue' 

paper. Your imprint. Palmer, Berkley, 
Norfolk 6. Virginia. 
SMALL investment, Immediate return.s. 

Sell punchboards. Full or spare time. 
Write for circular and prices. Galent ine 
Novelty Company. 520 East Sample Street , 
South Bend 18. Indiana. 
CARNIVAL R ide Plans : Build Em Your

self. K iddie Auto $5.00; Brill. 228-S, N. 
University, Peoria, Illinois. - '""--------
$246.50 MAKING baffling secret device 

without skill. machlner~· . from former 
top priority war material costin~~: $1.501 
Guaranteed simple, revolutionary new dis
covery, unbellevably profitable. Universal 
a ppeal. Frank. lllustrated proofs . free I 
Rolls Enterprises. 115 West 16th ., New 
Yor k 11. 
FREE! Extraordinary mall order opportu

nities. T homason, 857 Eas t Jessamine, 
Fort Wor th 3, Texas. 
UNPAINTED wall P laques and Statues. 

Variety of 20 Samples Sl.OO. Free List. 
Plastex Products-1141 Manhattan Ave .• 
Bklyn 22, N. Y. 
SELL " Ruthbella"- Famous Sansicchl 

Love Diary! See Adver tisement under 
"Books." 
EARN Money evenings. cop ying and dupli

cating comic cartoons for advertisers. 
Adserv!ce, Argyle (2) . Wisconsin. 
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LEARN Faster with the right books. Radio. 
ElectricitY. Aviation. Plastics. Details 

Free. Teehnibook. Box 261-D. Mt. Kisco. 
N.Y. 
EARN Up to $!.000 year, inventing simple 

items .for special cash markets. Ideas 
onlY. No patents. Hendrickson, Argyle (8). 
Wisconsin. 

89 )(()NC:\IENTS 

WRITE For Direct Prices $14.00 Up. 
Freight Paid. Guaranteed. Free Catalo&". 

Granite-Marble Factory, A49. Oneco. Fla. 
90 1\fOTION PICTURES, 

SOt:ND EQUII>!\IENT 

8-16mm SILENT-sound films. Complete 
rental library. All latest subjects. Free 

catalogue. (sample film lOc). G arden Film. 
317 W. 50th. N. Y. 19. 
NEW 1600' reels $1.75 cans $1·25. Set $2.50. 

800' cans-85c. 16mm. motor driven pro
jectors-(200' film free}-$15.50. 8-16mm. 
Films. Catalogues. End title lOc. Interna
tional "S" 2120 Strauss-Brooklyn. New 
York. 
RENT 8mm-I6mm and Sound Films by 

week. New catalogs. Lowest rates. Dayton 
Film. 2227 Hepburn. Dayton 6. OhiO. 
UNUSUA.L 8-16mm. film subjects. Big Cat

alog wi th sample film . lOc. National Film 
Exchange, Sta. E-Broadway, Toledo. Ohio. 
ART model films. 16mm rentals exclusive-

ly. Adults. List . enclose stamp. Larm 
Company, 3023 Seyburn. Detroit 14. Michi-
gan .. ____________________ ~------~~~ 

MOVIE Camera Films. 100' 16mm $2.50. 
25' double 8mm. Sl.25. Free Developing. 

Better Films. 742 New Lots. Brooklyn 7. 
N. Y. 
HOLLYWOOD films! Sample and catalog, 

10c. Stone, Lunenburg 51. Mass. 
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 
t,o make and model number of present 
projector. Reel arms C.O.D. Send check or 
money order for $97.90 to National Cinema 
Service. 71 Dey St .. New York 7. N.Y. 
BIG Bargain Sale Silent. Sound. Projec-

tors Films. Record-Players. Screens. Send 
Dime, Save Dollars. Hallenbeck R1ley, 562 
Broadway, Albany 7. N. Y. 
FREE! 8mm-l6mm catalog! ESO-S, 828-A 

West 39th, Kansas City 2. Missouri. 
GUARANTEED Fresh movie film! Dallte 

loading! Processing free! Three spools 
double 8mm. $3.45! Six single 8mm !or 
Univex, $3.501 Postpaid. ESO-S. 828-A 
West 39th. Kansas Cit:v 2. Missouri. 
"MISS America Pageant" Authentic! 8 

mm .. 50 f t .. $2.00. Kodachrome, $7.50; 
16 nrm .• 100 ft .. $4.00. Kodachrome, $14.75. 
Two-scene Kod"chrome sample, "Wa!kiki 
Hula." $1.00. Catalog, 25c. World in Color, 
Box 392-A. Elmira. N. Y. 
8MM.-16MM. FILMS, equipment bargains. 

Towers, 935 North Fortieth. Philadel
phia 4. 
KODACHROME movies-8-16mm. Color 

sample. lists-dime. Projection length 
color sample-dollar. Campus Films. 668-C, 
Ithaca, N. Y. 
SOUND Rental $2.50 16mm Silent Sound 

discount. G .P.O. Box 666. N. Y. C. 
WE buy, sell. trade. ren t , movie film, ma

chines: Send stamps for listings. Mutual 
Theatre Supply. Springfield. Illinois. 
400 ft. 16mm motor projectors $20.95. 

$35.95, 8mm $20.95. postpaid. Sterling's, 
679 Northampton. Easton. Pennsylvania. 
8 M.M.-16 M.M. Silent and Sound Projec

tors. Cameras. film. Send for catalog, 
Holmes, 3030 Germantown Avenue. Phila
delphia 33. Pa. 
NEW sllk stocking girls 8/ 16mm. Color 

Figure slides list lOc. Pyramid, 615 11th. 
Paterson 4. N. J . 
FRESH Movie Film too · 16mm $2.25. three 

rolls $6.00. 25' double 8mm $1.25 devel
oping included. Ambassador . 479-A Quincy 
St .. Brooklyn, N. Y. 
FAST Profits Making Movies. Write Jones. 

12108 Dudley. Utica 3, N. Y. 

56 POPULAR 
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SCIENCE O~~O'RTVNITIES 
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-
tonto 6. Tex . .:... - - - - --------
CffiLD is born b:v Caesarean Delivery. 

Original, authentic, outstanding home 
movie production. Project It free. Send 
postal card todaY. Preferred Films. Ham
ilton 17, Ohio. 
LEARN movie projection. management . Free 

catalog, Theatre School. Elmira . N. Y. 
-- ~ .. ---

HOME Movtes. Rent-buy-swap 8/ 16mm 
silent and souud at money-saving ra tes. 

Detalls tor a dime. Midland, Box 429. Oak 
Park 3. Ill. 
16MM MOTOR Driven Projector $18.00 

Postpaid. Selco Products. Danvers. Mas~. 
UNUSUAL Home Movies: T ravel. Adven-

ture, Sports, News, War films . Many film 
bargains. Big 1946 Catalog and sample. 
Dime. Audet . Box 6520-AG. Philadelphia 
38. Pa. 
FILM-Free Processing-100 Ft. 16mm 

Weston 6. $2.95; Weston 24. $4.90: Wes 
ton 64. $4.95; 25 ft. Double 8. Weston 6, 
$1.35; Weston 24, $1.89: Weston 64 . $1.99. 
Free circulars. Fromader Genera. Daven
port 5, Iowa. 
ADD Sound to your 16mm Silent Projector. 

Deta1ls on Request. Home Movies. All 
kinds. Catalog lOc. Box 337. Valley S t ream. 
N. Y. 
FIVE Slide Views-Oldest Con viet Ship 

afloat 25c. Slide Supply Service, 3111 
West Tuscarawas. Canton. Ohio. 
TRIMENSIONAL-latest multiplane home 

movies. 8-16mm. Descriptive catalog 
free. Producers Service. Suite 218, 6770 
Hollywood Blvd.. Hollywood 28, Calif. 
TALKIES: Convert your silent 16mm Pro-

jector Into sound with our guaranteed 
parts kit. Plays all 16 mm sotmd films . 
Quickly assembled at home. Special in
troductory offer: Send this ad now with 
$19.95. check or money order. and we wm 
include sound test film. instruct ion manual 
and full information on bow to use With 
your radio. postpaid. or send $1.50 for 
complete blue prints showing how to make 
adapter yourself. Sound Tech. Box 3071. 
Hollywood 28. Calif.· 
91 )IOTORCYCLES. 

BICYCLES, SI'PPLIES 

WHEELS. Tires. Tubes for Motor Scooters, 
Midget Cars. Wheelbarrows. and Indus

t rial equipment. All sizes. Bicycle Parts. 
accessories. Largest stock in Uni ted States. 
Send dime for list. Cycle Transport Com
pany, 1241 S. Michigan Ave.. Deot . c. 
Chica~~:o 5. I111no1s. 
WHEELS ! Build wagons. scooters, mowers, 

trailers, wheelbarrows . grocery carts. 
baby car ts. p lay pens. baby carriages. 4" 
to 16". Free list . Trulsen Mfg. Co .• 811 E. 
31, Kansas CitY. Mo. 
"MODERN Motorcycle Mechanics Manual, 

560 pages. 300 Illustrat ions. covers Har
leY. Indian and English makes. The most 
complete motorcycle book published. $3.00 
postpaid. Nicholson Brothers. Motorcycle 
Engineers. Saskatoon. Sask .. Canada." 
BRIGGS & Stratton Motors . New and 

used. cheap. Paco, 1252 Thurman St., 
Camden. N. J . 
ASSEMBLE Kin~~: Midget racer runabout 

from our factory-built units. Low cost. 
Just bolt together. Send 25c for four actua l 
photographs. three view drawing a nd price 
list of all parts. Midget Motors. Athens. 
Ohio. 
"PROFESSIONAL Midget Racer. Mp tor-

scooter. Midget Roadster. and Midget 
Motorcycle. Plans. specificat ions. for all 
four contained in illustrated handbook, 
25c. Big list bargain priced used motors. 
motorscooters. Servicycles. etc. . included 
!reel Midwest. 38.39 Drummond, T oledo. 
Ohio." 
"BUILD America's lowest priced motor-

scooter speedster! Complete plans, speci
fications. $1.00. Big l!st bargain priced 
used motors. etc .. included free! Motor 
Supply. Box 1682-CS. Toledo, Ohio." 
STREAMLINED Motorbikes. S tamped en-

velope for details. Thomas Fisher. An
tigo, Wise. 

"MOTORSCOOTER $10. Motor $3. Tires 
S2! Send 2Sc for big new catalog Number 

934, just printed. Ustlng scores of other 
sensational bargains in motors. wheels, 
motorscooters. motorbikes. Servicycles. 
tires. etc. Associated, Box CS-1764. To
ledo. Ohio." 
"MIDGE'!' Car $18. Briggs motor $5 , tires 

Sl.OO! Send 25c for new ba rgain catalog 
packed with money saving buys in motor
scooters. motorbikes. midget cars. motors. 
wheels. tires and parts. Gail and Company. 
538 Erie. Toledo. Ohio." 
WRITE for free literature about new five 

passenger ( half ton) three wheel motor
cycle made of Ford parts . Easy built. 
Thrilling, handy. Build first in your lo
cality. Show your genius. Nothing like it 
on earth. Inst ructions Sl.OO. Motorcycle 
Designers. 73 South Shirley. Pont iac 20. 
Michigan. ·---- - 
LARGE s tock Indian parts . Expert motor 

rebuilding. New and rebuilt Chief Motor
cycle, motors only. Indian Motorcycle 
Sales, Kansas City 1, Mo. - · 
GENUINE Moto-Scoot parts. Amsco cen-

trifugal clutch. Windshield side cars. AU 
other parts and accessories. Write for parts 
list. Also genuine engi.ne parts for Briggs 
and S tratton. Lauson American Mota
Scoot Co .. 1319 W. Carroll Ave., Chicago 
7. Ill. 
MOTORBIKE Manual containing motor-

bike and scooter plans and motor tuneup 
information, $1.00. Veco. 1. Post Omce Box 
124, Evansville. Ind. 
ASSEMBLE King Midget racer runabout 

from our factory-built units. Low cost. 
Just bolt together. Send 25c for four actua.l 
photographs, three view drawing and price 
list of all parts. Midget Motors. Athens, 
Ohio. 
CUSHMAN Motorscooter $35; Rock-ola 

$30; 1930 Harley Single motorcycle $45; 
power lawn mower $30; motors $6 up; over 
4700 small tires for motorscooters and 
midget cars, $1.50 up. Send 25c for new 
Directory Number 15. listing these and 
hund.reds of other bargains in midget 
racers. motors. motorscooters. parts, plans. 
s upplies. etc. (35c by first class maU.) 
Midget Motors Directory , Athens. Ohio. 
92 :\lnuc. 

)fl.~ICAI, I~STRt.'~IENTS 

PIANISTS - Quickly improve technique, 
slghtreading. accuracy. memorizing. play-

1
, !ng through Mental-Muscular Coord.lna
. tlon. Free Booklet. Broadwell Studios. 

Dept . 96-K. Covina, Ca lifornia. 
SONGWRITERS: Send poem. (Any Sub-

ject) . For Free Examination and out 
standing otTer. Write for Free Instructive 
Booklet outlining opportunities. Recordings 
Furnished. United Music S ervice 140. 
Salem, Ind.lana. 
CAN You Write Verse? Kleinman. 25-31-M 

30th Road, Long Island City 2. N. Y ,__ 
YOU want it? If it' s musical we got ltf 

Hardens's Music Co.. 179P, Main. 
Marion. Ohio. 
GUITARI.STS' Dream Chart: symbols; 

readings; diagrams: fingerings; 15 types 
chords; all keys, positions. $1.00. Carol
Box 21P8-Letierts- Brooklyn 25 . N. Y. 
"PIANO Playing For Fun"! Learn to 

chord a t home. Amazing. complete. only 
$3.95 postpaid. MusiQuest Publications. 
2028-B Potter. Eugene. Oregon. 
VIOLIN-Making I nstructions. Patterns. 

Suppl!es. Fraser. 2025 S tark. Saginaw. 
Miclltga'n. 
POEMS created. any subject. by a master 

poet. Onl:v 50c per line. .Personal and 
original. Abraham S. Eskenazi_ 6613-20 
Avenue, Brooklyn ,,~N:..:. . ...:Y::....:...-.c::---:-- -=--.--
PIANO Play by Ear in one Week. Quickest 

Easiest Short cut System in the World. 
Write, Dw1can Institute. Ortega, J ackson-
ville. Florid,.;:a:::=· ~=--=--:---:----,---....,. 
ACCORDIONS. Wholesale prices. Request 

circular. New streamline accordions. AU 
sizes and makes. Monarch Accordion Co., 
44 N. Albany Ave .. Chicago. Ill. 
WORLD'S simplest Method ! Beaut iful Ha-

waiian Guitar Given! Play songs first 
lesson . National Institute, Exchange Build
ing, Spokane, Wash. 

Copyrighted m ateri<• I 
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SCIENCE OP~ORTIINITIES 
HARMONICAS $1.50 $2.00 $2.90 $3.50. 

Double Row $5.00 $7.75 $9.75 $12.75. Ac
cordions-Gultan-Drums. Free Lists. Mu
sician 's Shop, 2 E. Centre Street. Balli-. 
more 2. Md. 
LEARN P iano Tuning. P repare for Career 

in fascinating profession. $5000 year 
easilY earned. Real security, pleasant easy 
work. No profession Payin~r so well can 
be mastered so quickly_ Natural Aptitude. 
desire to get ahead chief requirements. 
Prospectus and full information on request. 
Harmony School of Plano Tuning, Box 582, 
Harrisburg, Pa. 

93 NA!.\lE LISTS 
~=-==--=-=-------:-7'::~-----:---:-:-·- , -MAILING Lists. certUled. 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. 
MAILING List. 1000 names. chlldren of 

wealthy parents. $15.00, cash. BMA Co .• 
5027 Sunderland, J acksonvllle 5, Florida. 
V AII.ING Lists - accurate - state type 

wanted: Charles Dep t, PL Station " A" 
Manchester , Conn. 
95 OLD GOLD, WATCHES, ETC. 
GOLD $35.00 Ounce-Mall old gold teeth. 

diamonds. jewelry, watches-receive cash 
by return man. Satisfaction guaranteed. 
Free information. Dr. Weisberg's Gold 
Refining Company. 1500-B Hennepin, Mln
neapollll. Minn. 
WANTED--Old or broken Jewelry, Cash 

paid immediately. Mall gold teeth. 
wat-ches. rings , silverware, diamonds, spec
tacles. Satisfaction guaranteed or mer
chandise ret urned. Information free. R-ose 
Smelting Co., 29 E . Madison. Chicago, 
Dept. Y. 
96 OLD STAl\lPS \VAN'I'E U 
WHAT have you to offer? A collection? A 

"Shoe Box" accumulation ? Anything in 
stamps. We urgentlY need them. Spot 
cash paid. Cosmopolitan Slamp Co .. 1457 
Broadway (Times Square). New York. 
:::_I~W~IL~L=p:!...a....:y:...:..:$=:100.00 each fo1· 1924 lc -green 

Franklin stamps, rotary perforated eleven 
(up to $1,000.00 each unused). Sends 6c 
for large Illustrated folder showing Amaz
ing prices paid for old stamps, coins. and 
collections. Vernon Baker, (PS-610) Elyria, 
Ohio. 
v. F. Well Centered U. s. Stamps Will Pay 

From 1c To $100. Each. Law, Hox 725, 
Lynn, Mass. 
98 I•ATt.:NT ATTOUNE~'S 

c. A. Snow & Co.. S -427 Snow Bldg., 
Washington 1. D. C. Registered PalenL 

Attorneys. Established 1875. Lllerature 
mailed on reQuest. 
"INVENTOR 'S Guide" free. containing 100 

mechanical movements. iniOrmation 
about patenting, se111ng inventions. Frank 
B Ledermann, 154 Nassau St .. New York 7. . -- - --
PATENT&-0. S. and Foreign Palems Se-

cured. Trade-marks and Copyrights Reg
latered. Searches made to determine Pat
entabil1ty and VaUdtty, Patent, T rade-mark 
and Unfau competition Causes. Lancaster, 
Allwine & Rommel, Registered Patent 
Attorneys, Suite 413, 815- 15th St .. N. W. , 
Washington 5, D . C. 
PATENT-Protection for Inventors - de-

tailed Information and steps to take to 
secure patent protection for your Invention 
will be mailed promptly without obligation. 
Victor J. Evans & Co . . Merlin M. Evans. 
Registered Patent Attorney, 141-L Merlin 
B ulldlng. W_ashl::::n::.!gO!.:t::o~n:..:. . ..:D::.•t....::C~. -----=-
INVENTORS. Have Patent Protection first. 

Remember. the details of your Invention 
do rtot 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 patentabilitY. Send 
a t once for further particulars and "In
vention Record" form. Request does not 
obligate you. McMorrow, Berman & David
son. Registered Patent At torneys. 143-R. 
Atlantic Bldg .. Washington 4. J:!,_£._. __ 
INVENTORS: Write for free brochure 

"Evidence of Invention." Lablner, World 
Bullding, New York 7. 

• 

INVENTORS: Without obligation , write us 
for information as to what s teps an In

ventor should take to secure a Patenl. 
Randolph & Beavers. Registered Patent At 
torneys, 340-A Columbian Bldg. , WashlnK-
ton 1. D. C. -,------ -----
INVENTORS: Learn now-without oblll!a-

tlon- how to protect your Invention. T he 
patent laws were enacted for the benefit 
of the inventor to give him protection for 
the features of his Invention which are 
patentable. The United States Patent 
Office advises the Inventor to engage a 

1 competent. registered patent attorney to 
represent him. We offer the Inventor ex
perienced. conscientious counsel, and 
prompt, confidential service. A specially 
prepared booklet con tainln~~: detailed In for
matlon with respect to patent protection 
and procedure wlll be forwarded to you 
without obligation upon reQuest . Clarence 
A. O' Brien & Harvey Jacobson. Registered 
Patent Attorneys, 62B-J Adams Building, 
Washington, D. C. 
PATENTs-Trade marks. Irving L. Mc

Cathran, 316 McLachlen Bid~~: .. Washing
ton 1. D. c . Registered Patent At torney. 

99 PATENT S 
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 . 
CAPTURED German and Jap patents. 18.-

000 enemy allen formulas. patents. Ideas. 
plans. drawings. Use Immediately; royaltY
free. Bishop Engineerln~e . 111 W. Washing
ton. Chicago 2. 
INVENTORS: You save up to 300% 'when 

dealing with your patent searcher direct. 
Complete search with patent copies $6.00. 
Invention protection forms free. Write 
Raymond L . Smith, Patent Searcher. 703-S 
Albee Building, Washington 5. D . C. (For 
mer U. S. Patent Office employee. ) 

I oO PATENTS FOR SALE 

INVENTORS-your patented, unpatemed 
invention. if practical. may have specific 

cash . royalty value In correct markets. F ind 
out now. Explanatory booklet free. Inven
tion Reporter, 3D-11106. So. Longwood 
Drive, Chicago 43. 
101 PERSONAl. ____ _ 

HOW You Can Find Out! Information dis-
creetlY aeveloped, any matter. person. prob

lem anywhere. Personal-business assign
ments, representations. undertaken. Natlon
wiae. Ottlcia lly Licensed and Bonded Serv
ICe eslabhsh 1922. Reasonable. All Inquiries 
conndential. William Herman, 170 Broad
wa_y_._!{-'- Y.__ _ __ _ _ __ 
RUPTURED? Positive comfort, no under-

straps. no steel. no elasllc. Wl'ite Smith 
I Manuiacturing Co. , Preston, Onlarlo. 
I LEARN Ventriloquism. Jc stamp brings 

par ticulars. Smith, Dept. 405. 801 Bige
low, Peoria. Illlnois. -DIABETES. Rejuvenation. Arthritis. Free 

L iterature. Health-Center, 1835 Ameri
can. Long Beach, Cal.!_f.:..___ -:----:--
MIAMI Beach Vacation! You address, 

stamp, we mall 4 postcards, hotel , Beach 
scenes. $1.00; lD-$2.00. We purchase. ship, 
tropical fruits. souvenirs. gifts. etc. . cost 
plus 25 %. Satisfaction guaranteed. " At 
Your Service," 555 L incoln Road, Miami 
Beach, Fla: -PSORIASIS Sufferers: Has everything 

I failed to bring even temporary rr lief from 
1 scales. lesions and Itching? Then wri te 

today for Free Important Information. You 

I needn't In vest one cent! Plxacol Company. 
~.~?.t. S._ 1!<?..~_3_583, Cleveland. Ohio. 

• 
I 
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• 
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AMAZING Invention! Improves poor pen
manship in 3 hours . Write. Ozment. 15. 

St. Lou~.~M~o~·~~:--~.,----~:------:--:-
IF embarrassed by falling hair or bald-

ness, write for " Wisdom Of The Nava
jos. " No Drugs_ Zax Tom J ohnson, Box 
392. Aztec. New Mexico. 
HAIR Fa.'il.--n-g :! - -::0:=-a:::n" 

0
d7r.::.u'-:ff=-=-? -:w=-r""it-e-=T:-r""l c-=h- o-:1,.-o-

_ glst. 139 Lewis Street. Phllllpsburg, N. J . 
SLEEPLESS? Sleep-Rite soft waxen ear-

stoppers stop noise. Sample. Raymond 
Dow, 2922-164th S treet, Flushing 20, N. Y. 

INFORMATION for single people b:v Hu
man Relation Consultant. Unlverait:r 

Graduate. Dr . B . Long. Box 375. Los Ange
les 53, Calif. 
T H E Academy of Power. Do You posseu 

a yearning to increase your health. hap
piness and financial success? Then turn 
the magnifying glass of You towards the 
inside of You and reveal what a marvelous 
You Jives within You and the possibilities 
that await the revelation. How? The 
Academy Of Power comes to your aid by 
st:ndlna: you our course of 52 lessons. We 
have faith In You. therefore will leave you 
to be judge of their worth. A post card 
giving .vour name and address plainly writ
ten will bring absolutely free full Informa
tion. Address: R E. Grabel. P .O. Box 103, 
Gat.Unburg, Tennessee. 
WRITE Poems. $1.00 each. Timely Prod

ucts. 6613-20 Ave .. Brooklyn, N. Y. ---
FLASH wealth; seemlnt:tl:v perfect: worth-

less. Rea my, 937 Franklin. Johnstown. 
Pa . 
HYPNOTISM. Books. cou;;es.---List--!Oc. 

Dr. Lonk. D -1619, Palatine. Illinois. 
NERvou·s~e'ir-conscious. rears? :Be· c::-o- u--

rageous. Self-Confident. Magnetic Sensa
tional psychology course. Only $1.00. Dr. 
Malcolm Smith. 1104 Union Ave .. Montreal 
~anada . 
BUY Vitamins direct. Save: Postcard:· Ma
__ toska Products. White Bear Lake. Minn. 
PERSONALI ZED Postcards-:- Ideal for ac-

knowledgments. inquiries. etc. Sample.s. 
Ha~ch Press, Meriden 2. Conn. 
''BIBLE and Science": harmonious. 25c. 

Bulletin. Box 87. Station H . New York 
~· ----------·--
HANDWRITING Reveals Hidden Talenti 

Send sample handwriting with dollar bill 
for 200 word personal lypewri tten analysis. 
Janet Caldwell. P. 0 . Box 330, Chicago 
90; IlL 
YOUR name on Linotype slug 25c and 

stamp, Novelty or use as rubber stamp, 
Printer, 1024 Cavalry , Detroit 9, Michigan. 
TOBAcco Habit-conquered- stop ctia·: 

rettes Like Magic. Latest Scientific 
Method. All Instructions $1.00. Science A, 
Box 402. Canton, Ohio. 
GLAMOUR Photos ! Sample set $1.00. 

Risque-Pix. Box 699-F, Westfield. New 
Jerse~~··~---------
HOLLYWOOD Research Assn-:-wm an-;;w;;: 

questions on an:v factual subjects. Hi~
tory. science. Industry. where- to-buy-It, 
etc. $1.00 per question. Money refunded If 
quesUons not answered. Try us. 8824 Sun
set. Hollywood 46, Calif. 
ATHLETES foot remedy_ $1.00 bottle pre

paid. Guaranteed . Dr. Wm. Renz, Room 
3. Chavanne Bldg., Lake Charles, Louisiana. 
BORROW By MaUl - Loans - $SQ0-0-to 

$1.000.00 to employed men and womeu. 
Easy. quick. Completely private. confi
denllaL No endorsers. Repay In com·enient 
mum,l ly payments. Details Free in plain 
envelope. Write First Loan Co .. World Her
a ld B,~'i .. Dept_ D--~5. O.~aha_. ,_Ne_b~·--
HA VE Fun! Pretend visiting California. 3 

postcard views 20c. You address. return, 
I rema1L Letters mailed 15c. Free Informa
tion. Smith, 708-A Ellis. San f 'ranclsco 9, 
Calif. 
~~=--=--:---=::---~ . ·-·AMAZING Cosmic " Key" helps anyone! 

Overcome problems. Health! Position 1 
Income! Ancient heallng psychology-Faith 
that works. Great Leaders Master "Key"
Carnegle! Solomon! '·Mystery Message" 
Free- COSMOGRACY. Box 7-XX. Long 
Beach. Calif. 
MAIL Postcards From Canada In Your 

Own Handwriting_ 25c Each or 5 for 
$1.00. Wilkins, 417 Hill London . Canada . 
NYLON Stockings. Where to get. "Serv
_lc~~· 418 Gregc;>rL!lockfo~~ · Illh~ols. 
LONELY'! - read ' 'Ruthbella" -Famous 

::lanslcchi Love Diary ! See ad vertlsement 
under "Books." 
i u·! PH OTO ··L~lSffiNG . 
PHOTOGRAPHY. for pleasure or profit. 

Learn at home. Practical bas te training, 
Lon~t established schooL Write for booklet. 
American School of Photography, 1315 
Michigan. Dept. 1721, Chicago 5. 
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SCIENCE OP'PO'RTVNIT/ES 
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 fadeproof 
prints or 8 double-size prints, 25c! Special! 
From your negatives. 16 regular-size or 8 
double-size reprints 25c! Candid Rolls-36 
exp, 35mm developed. vaporated, enlarged 
to 3x4, $1.00! 18 exp, SOc. Reprints. 3x4, 
3c each. We have new, perfect 35mm film. 
Low prices. Free Maller. details on re
quest. American Studios, Dept . 280, La
Crosse, Wis. 
BIGGEST $1.00 value in 35 MM finishing 

today. 36 exposure fine grain 3~4%4~2 
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 J6 exposure reloads. Free 
maile1·s. 8 exposure rolls in beautiful, 
deckled contact finish with embossed wide 
margin, 25c. Mailbag Film Service, Box 
5440-A, Chicago 80. 
AT LAST: We have Films:-116 & 616-38c 

ea .. 120 & 62o-JJc ea .. 127- 27c ea. Roll 
developed, all your snapshots hand-colored 
as beautiful as most actual colored photog
raphy 35c. Hand colored reprints 4c each, 
12 for 45c. Midwest Photo. Janesville 27. 
Wis. 
YOUR 6-8 Exposure Roll Developed and 

Two prints each good negative JOe; Or 
enlarged to about Post Card size 8 Expo
aures 25c. 12 Exposures 40c. 16 Exposures 
50c. Rapid Foto Service. G.P.O. Box 41J. 
New York 1. N. Y. 
BEAUTIFUL enlargement from each pic

ture on roll 25c. Cut Rate Photos, Dept, 
A-6. Janesv1lle. Wis. 
OIL coloring photographs can be a fasci-

nating hobby or profitable sideline for 
those with artistic talent. Learn at home. 
Easy simplified method. Send for free 
booklet. National Photo Coloring School, 
1315 Michigan. Dept, 1721. Cl}icago 5. Ill. 
ROLL Developed and 8 beautiful enlarge-

ments 2 to 6 times larger. Deckled Edge, 
High Gloss. Any 8 exposure roll 25c coin. 
12 ex. 35c. 16 ex. 50c, J6 ex. $1.00. Reprint 
Enlargements Jc each. Alden Photos. 94-4 
Astor Station. Boston. Mass. 
OVERNIGHT service. Roll developed and 8 

prints 30c. Finest quality guaranteed. 
·our 13th year. Tri-Plex Photo Service, Box 
375-A. San Francisco 1. Calif. 
BEAUTIF'UL double size Pictures J~2c each, 

from 116 and 120 negatives. 3~4x4~2 from 
all other sizes. All work guaranteed. Over
n ight service. Roll developed and 8 pictures 
JOe. Roll 12 pictures 45c. Roll 16 pictures 
60c. Enlargements on double weight por
trait paper 5x7-30c. 8x1o-5oc. Copies 
made from any picture 75c. Pacific Photo 
Service. Box 666. San Francisco. California. - -·· ---- . --
FAST D elivery, Satisfaction Guaranteed. 

16 prints 30c. 8 jumbo size J5c including 
developing 8 exposure roll. Pioneer Service, 
Box 12J, Wichita, Kansas. 
CENTURY delivers 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. Wis. 
NEW amazing Plastik-Prints. Secret proc.-

ess. Post war invention. Noihing like it. 
Sharper, clearer. fade-proof, water resist
ant prints. Lifetime guarantee. 6 or 8 ex
posure roll finished 30c. Reprints 3c. World 
Photo, Jo'plin 10, Missouri. 
ORDER 100 reprin-ts-at Jc:.:.e_a_c-:h_ a_n-:d-:r-e_c_e-iv-e 

an 8 X 10 tinted enlargement in a beau
tifUl mount (Value 54.75) for $J.75. Fred 
A. Eastman. Bode . Iowa. ·- -- --·--- --
ROLL finished . 16 prints. J5c. Reprints 

2%. New rolls, ca meras. 0\'ernight Stu-
dio, Albany-31, Wise,:_ ______ _ 

BEAUTIFUL oil colored 8 x 10 enlargement 
of your favorite negative $2.00.-A. 

Tomanek-181 Oakland St.. Brooklyn 22, 
N. Y . 
"FILM developed. 8 prints and one en

largement 35c. Dobris Photo, P .O. Box 
346. Glendale. Calif." ________ _ 
ANY Photo or negative Enlarged 3-$1.00, 

100 Photostamps $1.50. Artcraft. 1600 
Coney-Island, Brooklyn 30, N. Y. 
SPECIAL 50 re-prints. $1.00. Suburban 

Studio, 1410-S Bond. Rockford, Ill. 

58 POPULAR 
SCIENCE 

LET Us develop your 8 exp . roll and make 
a brilliant deckle-edge oversize print from 

each snapshot--25c. May Studios, Dept, 
0103, La Crosse. Wis. 
ROLL Developed 8 brilliant fadeproof 

Velex prints and t wo Professional En
largements 25c. Overnight service. Young 
Photo Service, 406-C Albany 2. N. Y. 
ROLL Developed and 8 beautiful enlarge-

ments 2 to 6 times larger. Deckled Edge, 
High Gloss. Any 8 exposure roll 25c coin. 
12 ex. J5c, 16 ex. 50c. J6 ex. $1.00 Reprint 
Enlargements 3c each. Alden Photos, 94-4 
Astor Station, Boston, Mass. 
FREE-set of filters for names and ad

dresses of four camera owners. Photo
Craft. Canton 1, Ohio. 
ROLL developed 2 enlargements 16 prints 

25c. Dick's Photo, Louisville, Ky. 
INDIVIDUAL Attention Each Negative 

guarantees outstanding pictures. Roll 
developed and 8 prints ... 25c., 8 beautiful 
6x4 enlargements . . . 35c. Fresh Film. 
Write for free mailers and other offers. 
24-hour service. Universal Photo Service. 
Box 612N, La Crosse, Wisconsin. 
104 PHOTOPRINTS, 

PHOTOCOPIES 
PHOTOS Enlarged: Oil-colored. 8x10 $2.00. 

GnUrad Photos, 812 Barry A:venue, Chi
cago 14, Illlnols. 
COPY your favorit e Photos or snapshots. 

Prices. 5x7 0. 75. 8X10 $1 .00. Enlarge
ments only 5x7 0.25. 8xlO .50. Minimum 
Copy .50. Black and White prints made 
from Kodachome Slides. Photoking Sup
ply Shop, 680J N. Clark St .. Chicago, 26. 
106 PLASTICS 
LEARN at home "Working with P lastics". 

Full Information on sheets, bloclts, 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. 
COLORED plastic-mottled colors; sheets 

and rods. Free pric.e list. Hanson Plas
tics, Dept. L, 7625 S. Park Ave .. Chicago 19. 
PLASTICS Plexiglas Luclte Catalin Jewelry 

craftsman suppl!es includin~~: 48 page 
illustrated catalogue lOc. Douglas Home
craftsman, Box J4. Stamford, Conn. 
"PLASTICS: Sheets. rods, tubes other sup

plies: Plastic Supply Co .. 2618 S t. Louis 
Ave . • St. Louis 6. Mo." 
PLEXIGLA8-Prime sheets 12" x 12". 

1/ 16"-1.20, l,'a"- l.J7, 3/16"-1.94. ~·"-
2.28. Include 10% for postage, Dyes. Rods, 
Cements. Buffing compounds. jewelry fi.nd
ings, tools. Free Listings. Craft Plastics, 
Box 129-S .. Somerville. N. J. 
AGENCY resale Plan, Craftsman's catalog, 

lOc. Techn1craft, 1156 Commonwealth, 
Boston J4. Mass. 
PLASTICS and Supplies-New Plexiglas, 

Lucite, Catalin, sheets, rods. tubes. etc. 
Attractive prices. Exceptional kits: $2.00 
$5.00 $8.00 Internal floral carving drill. We 
pay postage. Free List. Plas-Met Sales & 
Engineering, 4648 Shirley Place, St. Louis 
15, Mo. 
RUBBER Molds to order. also originals. 

Casting Instructions and formulas. P las
tics, Box 1574. Boston 4, Mass. 
PLASTICS make yours at home. Formula 

and moulding Instructions $1.00. Forest. 
Box 84, Station K ,_ Toronto, C~n-.:.a:::d::.:a::..:. __ 
PLEXIGLAS! 6"x12"x1.~" sheets $1.35. 

6"x12"x~8" $.90. Jewelry box kit, com
plete $3.00. Jacks Plasti-Kraft 4715 Brom
ley, Dept. PS9, Bra dbury Park 20, Mary
land. 
$100 in cash, plus up to $1000 "royalties": 

Enter "Allcra!t P roducts Contest"; Write 
immediately : Allcra!t Products; 19 West 
Columbia Street. Hempstead , N.Y. 
LUCITE plastic hobby Kit. Two pounds 

Lucite Material. coloring dye, cement. 
Instructions. Send $2.50 to Plastic Spe
cialty Co., (Dept S), 192 Lexington Ave., 
New York 16, Also Swiss Music Move
ments. $3.50 each. 
LUCITE, two pound $1.25. Five pound 

$2.50, postage extra. C. Gass. J07 Four
teenth, Arnold, Pa. 

J07A POTTERY & CERMIICS 
KILNS, Electric, with Pyrometers three 

sizes Factory Guaranteed. Also Pourin.~r 
and Press Pottery molds. M. Fred Kegl
myer. North Wales, Penna. Distributor. 

108 POULTUY 
AND SGPPLIES 

RAISE turkeys the new way, write for free 
information explaining how to make up 

to $3000.00 m your own backyard, address 
National Turkey Institute, Dept, 57, Co
lumbus, Kansas. 
109 PRINTI~G, 

1\IULTIGRAPHING, ETC. 
SPECIAL!! 500 Envelopes printed $2.00 

Fob. Mango, 555B South 20th, Newark 
3, N. J. 
GET expensive-looking printing at low 

prices witn new Photo Offset method. 
Letterheads. circulars. illustrations. etc .• 
reproduced perfectly without cuts or type
setting. Estimates, samples, free. Pengad 
9ffse..h_ 60~Pengad Bldg.,_ Bayon~·-~·.:..· ....:J~. 
QUALITY Printing, Embossing, Plano-

graphing-Lowest Cost . Samples Free. 
Adams-PS JO West Washington. Chi
cago 2. - - . ·------
1000 BUSINESS cards printed prepaid 

$2.50. Reliable Print Shop, 901 E. Jeffer
son, Louisville, Ky. 
250 LETTERHEAD::S:-.-e-n-v-e7lo_p_e_s--:$:--:3-. 0:-:0-:. -::M-::-a:-:11-o 

Press. 767 Leith, Flint 5, Mich. 
BUSINESS, Personal Stationery. State re

quirements. Samples. Price Lists Free. 
How Printing Company, 717-23 Eunice, 
Webster Groves 19, Missouri. 
BUSINESS or Personal Cards 1.000 $2.50 

postpaid. Cosme Press . P. 0. Box 6. 
New Bedford. Mass. 
QUALITY Printing: Business, personal 

stationery, Prepaid Delivery. Samples 
free. Mero Products, 99 Morrison, Punxsu
tawney. Penna. 
PRINT Anything. Thousands or Millions. 

Engraved Letterheads. Lowest Rates. 
Faultless Printers, 34J9 Michigan. Chicago 
16. 
250 8~2 X 11 LETTERHEADS, and 6~4 en

velopes $2.75 Postpaid. Advance, Stras
burg, Ohio. 
BETTER Printing, Attractively Priced! 

Letterheads, envelopes. booklets, cards. 
labels. Samples Estimate Free. Loneim 
Printers. Paulding, Ohio. 
SUPERIOR printing. postpaid samples 
free. Palmer Company, Berkley-, Norfolk 
6, Virginia. 
SEND 10c Now, for our 36-page 1946 price

list-refunded first order. McCall Press, 
1326 S. 27th. Omaha_ 5. Nebr. ____ _ 
100 Mimeographed Letters (like Typewrit

Ing) $1.75; additional 100' s . 60c. Accu
rate, Speedy; Multico, 9-11 Cornhill, Bos-
t~n_!,~· -------------
NOTE Wri ters! Use Peti te Notes attrac-

tive, personalized desk stationery de
signed especially for Note Writers. Package 
of 125 Notes in handy desk easel $1.00. 
Makes nice Christmas Gift. Too I Petite 
Notes, P . <?~o_x_!_49, Hazleton, Pa. 
200 SHEETS 5 ~2 x 8~2. 100 Envelopes. 

H ammermill bond, $2.00 postpaid. Samo
set Press. Plymouth, Mass. 
15Q-8~2Xll HAMMERMILL Letterheads. 

printed, postpaid. $1.00. Envelopes same. 
Race Printers. Hudson, New York. 
AT LAST!! Satisfactory Printing-Samples. 

Mail Printing, P93, Danvers, Mass. 
100 ENVELOPES- 100 Letterheads (or 

Statements) $1.50 ·postpaid. 4th- 5th 
zones $1. 75. Keena, 1312 Jefferson. Grand 
Rapids. Mich. 
SAVE Money On Printing- 1000 photo-off-

set reproductions size 81,2 x 11 printed 
for $3.95; Larger quantities Jess. Prompt 
service, request free sample. Fidelity Com
pany. Par kersburg~1.:.0 ,~W~. :::"V:..;a~-~~---
110 PRI~TING OUTJo'ITS, 

!0\UPPI..IES 
PRINTING equipment, type a-nd supplies. 

Send stamp for details or dime for com
Plete illustrated supply book. Kelsey Inc .• 
X-8, Meriden, Conn. 

• 

Copynghted material 



----- • 
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SCIENCE 0 P'P 0 ~TV N /TIES 

PRINT your own Postal Cards. paper. or 
anything on "Printomatlc Self-feeding 

Rotary Postal Card Stencil Duplicator. 
Only $9.50 with $2.35 worth of supplies. 
Stencils. Ink, etc. Literature Free. Pitts
burgh Typewriter Supply. 336-RE Fourth 
Ave .. P ittsburgh 22. Pa. 
CUTS-Make real half tones. llnecuts your

self I Samples 25c. Particulars free. Rapid 
Chemical Service. Edwardsville. I111nols. 
PRESSES, Type, Bookbinding Machinery, 

Cutters. Bulletins 3c. Box 918, New 
York 8. 
HOME-Made Presses. Proofs Free. Rlegal. 

1111 Harrison. Phtla 24. Pa. 
PRESSES, Type Supplies, Specimens. 3c. 

LaGarza, 8 Walden, Cambridge, Mass. 
PRINTING Presses. Type, Supplies. Lists 

3c. Turnbaugh Senice. Loysvllle, Pa. 

INEXPENSlVE home-made printing press. 
Details .free. Novelty Shop, Downsville. 

Louisiana. 
PRINTERS make cuts the Quick Etch 

method. Details free. Charles P . Medlock. 
Box 256B. Goodland. Indiana. 
LETTERHEAD press $3.00. Free Personal 

P ostals. Details stamp. Howards. 144 
Portland St .. Johnsbury, Vermont. 
PRINT At Hom~end 10c !or Catalogue

Type, Presses, SuppUes. Barnhard Co .• 
6 Columbia St .• Newark 5. N. J . 
FLAT Rate schedUles improve profits. Com

plied from soo.ooo Jobs. Write for infor
mation. Radi o Equipment Co.. 1415 W. 
Franklin Ave .. Minneapolis 5. Minn. 
PHOTO Copying Machines. Printing, Bind

Ing Equipment. Bought, Sold. Box 918. 
New York 8. 

111 PROFITABLE 
OCCUPATIONS 

ANNOUNCING home study course in com-
mercial baking. Practical basic tra ining. 

Good field for those with aptitude. Nearly 
depression proof. Send fo r free booklet. 
"Opportunities In the Baking Industry. " 
National Baking School. 1315 Michigan 
Ave .. Dept. 1721. Chicago 5. Ill. 
$5000 FROM Halt Act·e I Gt·owlnst Ginseng. 

Seed. contract suppUed. Particulars lOc. 
Associated Growet·s. 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-Profit able Business or 

Hobby l New course teaches you how to 
p ick Jocks. flt keys. d e-code. masterkey, etc. 
Easy selt-lnstructton lessons. Bargain 
price. Fascinating 100-page Illustrated cat
alog Free ! Write Nelson Co .. Dept. 2-01. 
Chicago 5. 
MAKE Beautiful Costume Jewelry At Home 

For Large Profits. Hobby or Therapy, 
Free Illustrated Wholesale Catalogue ot 
Sea Shell. Metal and P astlc Parts Contains 
DetaUed Instructions. F lorida Supply 
House. Bradenton, Fla. 
SHELL Jewelry , Novelties. Easy to m a ke a t 

home as hobby or to sell . Beginners k it 
$1.00. Catalog 5c. Burton . Box 27. Station 
A. S t . Petersburg. Fla. 
MUSHROOMS Grown. Boxes. B a rrels. 

Illustrated Instructions SOc. Spawn $1.00. 
Gordons. 553 W1lllam. Winnipeg, Manitoba. 
EXCELLENT profits raising Mink, Choice 

breeding stock available. Deta lls fur
nished. Franklin Young, Rivet·head , N. Y. 
RAISE Mink. Dime tor general Informa-

tion book "Minks and Mink Raising' • 
$2.00. Lomman' s Fur Farm. RD-PS, Span
gler. Pa. 
INSTRUCTIONS. for very profitable Home 

Business, included with Sl.OO package 
Vitamin Plant Food. Temple, Pinellas 
Park. Florida . 
OIL.FIELDS offer good paying pleasant Jobs 

from Boom Town to city offices. Names. 
addresses. 100 companies. List of Jobs and 
pay rates. Res earch. Box 559. Victoria. Tex. 
EARN Money at home spare time with 

Typewriter ! Addresslnst Envelopes, Cir
culars. Typing. Write !or Details. Ace-2, 
Box 183. B irmingham . Ala. 

• 

GOLD-Stamping is fascinating and profit
a ble. Free booklet . Home City Specialties. 

Dept. PS 12'73, Springfield. Massachusetts. 
INVESTIGATE Novel ty Manufacturing. 

Five years ago we started the manufac
ture of wall Plaques, book ends. etc., and 
developed a highly profitable business. You 
could do the same on llttle money. Write 
to-day. Plastex Products. 127 Clement, San 
Francisco (18). 
WELDING-Electric Arc. Learn profitable 

trade quickly t hrough actual practice. 
Individual welder instructions at bare cost 
of materials. Full particulars .free. Valu
able welding lessons book 50c. Hoba rt 
Welding School. Box P -1064. Troy, Ohio. 
THRILLS Galore-Panning Gold. How 

Booklet 10c. Prospector 21R86 Dutch 
~l~t. Calif. _ _ . . 
OPERATE profitable mall order business. 

Splendid opportunity. Write, Sheridan. 
Box 23, Greenwood. S. C. 
$1,000 IN backyard! Sollless agriculture! 

Astounding results sclenLifically. $1.50 
brlnsts seven tested easlly prepared formu
las to grow any plant without soil postpaid . 
Formula Research, 481 Pacific. San Luis 
Obispo, Cali!. 
OPERATE newspaper clipping bureau. 

S teady paying home business. Fascinat
ing rewriting work. Free details. CUpping 
Institute. P-617 Portsmou th. Ohio. 

112 RADIOS, SUPPI.IES 
& EQ UIPl\l ENT 

MAKE Simple. Tubeless. Batteryless. Dis
tance-Getting Crystal Radios. Cryatal 

and Illustrated instructions 25c postpaid. 
Ailen, 427-S. Clinton. Mo. 
RADIO boolt:-" Everybody's Radio Manu-

al. • • Tells bow t.o service all radios at 
home. 256 pages. 216 pictures. DeLuxe edi
tion. $1.49. PopUlar Science. Dept. 106-C. 
35~-4th Avenue. New _Y.ork. 10 •. N. Y. _ ._ .. 
FREE New Radio Catalog Is Ready I Ra-

dionic's ca talog 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-10, 170 Nassau St., New York 7, N.Y. 
RADIO Service men and experimenters 

send stamp for our giant radio catalogue. 
Save dollars. United Radio Co .. (1000-V) 
Newark 1. N ·c..J::.:·c_ _____ __ ,,.....-~ 
AC-1 Electro-Eye, 2-Stage Ampli!ier, !or 

Home, Otfl.ce, FactorY. Metal Cabinet. 
115 v. A.C. $11.43 net. Light Source
operates AC-1 over 30' . 115 v. A.C. -D.C. 
$327 net, full instructions 20% on C.O.D.'s. 
Radio Development Labs-362 Atlantic Ave .• 
Bklyn 2. N. Y. 
•·LOUDEST' ' Crystal Set Instructions And 

Crystal. 25c. "All about cr ystal sets." 
Booklet . 45c. Amoroses, Route Four. R ich
mond, Virginia. 
"RADIOBUILDER"-Parts. data. Sample 

10c. Laboratories. Box I-t, San Carlos. 
California. 
VESTPOCKET Crystal receiver gets trans

atlantic s t.atlons. Works anywhere. Plans 
$2.00. Caroltone, Box 293. Jamaica, N.Y. 
CATHODE-Ray tubes. new 5CP1'a $7.95, 

socket, with tube, 45c. otherwise 90c. In
clude shipping postage In your money order. 
SCPl steel shields 85c. New 954. 956. Acorn 
tubes. not rejects, 89c each postpaid. Free 
electronic list. Ohmeyer Engineering, DePt. 
B . Fairview Blvd., Hempstead, Ne'!__York. 
RADIO Tubes-Attention Radio Repair 

Service Men. For satisfaction In Radio 
Tubes. Le-Hi Electrical Co .. 660 Broadway, 
Newark 4, New Jersey. Distributors of 
guaranteed Radio Tubes. 
TUBES, Part.s. Test Equipment for service 

men and radio hams. Wholesale prices 
immediate deliverY. Variety. 601 Broad. 
Newark 2. N.J. 
ELECT RONIC Volt -Ohmmeter $11.85. 

Twenty Ranges. Thousand Megohms. 
5000 Volts. Complete kit. F ree circular. 
Stelco: Pasadena, California. 
ELECT RONIC Organ easily constructed 

from radio parts. Plans $1.00. Quaker 
R adio, Box 68. Salem, Ohio. 
LOUD Speaking Crystal Radio. improved 

design . Illust rated plans JOe. Radio 
CUn ic. 10631 A Euclld. Cleveland 6. Ohio. 

2-CRYSTAL Radio. utilizing duplex-crys
tal. Loudest volume, ~rreatest distance. 

Illustrated I nstructions 25c. Hulet. 33f 
East 39th St .• New York. 
A SPECIAL Purchase Vacuum Tube Volt 

Ohm Mlllameters-$39.95. A Splendid 
Instrument 20% with order. Balance 
i .O.D. Radio Equipment Co. , Lexington. 

Y. 
50 PAPER and mica condensers $1.00 Brand 

new. Fine assortment. Popular sizes. 
Weight 1 lb. FOB. Balzer, 19 Miclell Place, 
Bklyn, 18. New York. 

BUILD thts world' s smallest A. C.-D. o. 
radio With bullt in loudspeaker! Uses one 

tube! Easily fits In ladies' handbag or brief* 
case. Send 50c. for plans, photos, Instruc
tions . . Louis Toth. P. 0. Box no sta. H, 
New York 25. 

THREE tube phono amplliier with tubes 
$6.99. Edward Manger!, 41-13 Tenth 

Street. L. I . City 1, N. Y . 

FAMOUS " Allen" Midget semi-Fixed Crys-
tal Detector. Set Building Plans and 100 

late Crystal Set Distance Reports a.U for 
50c pospaid. Ailen. 427-1, Clinton. Missouri. 
WESTERN Electric fixed Crystal-exc.ellent 

!or Crystal Sets. Many Experimental 
uses. Loud Steady Signal. No Adjustment . 
War Product. Scarce. New. Cost Govt., 
$6.00-prepaid. 99c. Free New List. Dept. 
10, Radio City Labs .• 30 Chu.rcb St.. New 
York '7, N. Y. 

RADAR Crystals. Free details. Hayes, 
4004- F Arcade Bldg. , Seattle 1. Wash. 

1946 RADIOS. Zenith. Philco. Re!rlgera* 
tors. Washers. Appliances. Order Now. 

Gravlee And Son. Kenndy, Alabama. 
2 MEGACYCLE portable receiver. Ki_t:...$_6-.9-5 

postpaid.. Daniel Atkinson. 124 Chester 
Pike, Norwood, Pennsylvania. 
Money In Radio. 

NOW. Complete radio Service and Repair 
Course (ail types.) Also Instructs on 

establishing own business. Easy. quick. 
Only simple education needed. FormerlY 
$6.45. sent complete including charts for 
$1.15 postpaid. Thousands sold. Hazelton 
Enterprises. Dept. 000, 302 Temple Cour~ 
Bldg, , Chattanooga, Tenn. 
HEADPHONES. Latest Type, Light Weight, 

Finest Quality 2000 to 4000 Ohms Re
sistance. With plug !or tuning in on Radio· 
adaptable !or use in making Crystal Sets: 
also can be used by Repair and Servlc,e 
Men. Slightly Used Sets (without head
band~). $1. 75. New Sets ( without head 
bands). $2.25. Used Sets (with adjustable 
leather head bands), $2.'75. New Sets (with 
adjustable leather covered head bands) 
$3. '75. Plus 25c shipping charges. N!co Sup~ 
p ly Co .• 540 N. 17th St .. Philadelphia 30, 
P a . 

ONE Tool does Twelve J obs. See Bishop 
Engineering ad. under Machinery-Tools

Supplies. page 53. 

AMAZING Radio. Operates free. Positively 
needs no house current. no batteries. 

Has no tubes. Remarkably, requires no 
ground connection and no length y old
fashioned aerial. Has Specially Designed 
Radio Impulse Receptor, 6 ~2 f t . sQ. Re~ 
celves local s tandard broadcasting s tations. 
(Exciting long distance reception at night.) 
Radio gives headphone operation for per
sonal use. Has excellent tone; adequate 
volume, sensitivity and power of selectiv
ity, Exceedingly simple to operate. Can be 
built even by teenage youngsters using wire 
and only a few ordinary, readily obtain
able, reasonably p riced. new or used parts. 
This practical radio sensation may well 
develop into an "Atomic Bomb Hit" 
amongst hobbyists. young and old. Be the 
flrst In your neighborhood to build and 
enjoy this thrilling radio. For all n eces
sary plans and illustrations send $1 to: 
Paul Seman. Dept. 5, 522 Fred St .. Whiting, 
I nd. 

RADIOS. Record Players. Automatic 
Changers. Scarce Tubes. Re-Ampliphone, 

2250 N. 27th, Milwaukee 8. Wls. 

OC T. 5S 
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'POPlltA'R SCIENCE O~PO'RTUNIT/ES 
NEW Radio Tubes (Swaps.) Radio Lab .. 

41 Ferry, Buffalo, N. Y. 
FREE New Fall Radio Lists-Kits, Parts. 

War Surplus. Books. Diagrams. Dept. 
BR, John Barron, Box 128, Ft. Hamilton 
Sta .. Brooklyn 9. N. Y. 
NAVY Surplus Bargain " Operators Control 

Box" Eighty useful parts. Onl:v one dollar 
P ostpaid. Van Sickle Radio Supply, In
dianapolis 6, Ind. 
113 JtA ZOR BLADES, 

SHAVEHS 

100 FINEST Chrome Swedish Steel D.E. 
Razor Blades. Honed and Tested for 

Glllette Razors. Prepaid $1.25. Hip's Mail 
Service. 6550 Oleatha. St. Louis 9. Mo. 
SHAVES! "How I Get 60 To 800 Shaves 

From One Safety R azor Blade.·' Send 
$1.00. Nothing else to buy. Personal Service 
Bureaux, 945 Agatite, Chicago 40. 

118 RUBBER STAMP S 
TOP Quality Rubber Stamps, rubber cush-

Ioned, gold indexed, full size handle, 35c 
per line, 3 lines $1.00. Bernell Products. 
Inc., Dept. C, 170 Broadway, New York 7. 

3 LINES 40c; Signature $1.75; Pads 25c. 
Prln trite, W a uwa to sa, _W.:..:.::I:::;s·~-----

3 LINES, Indexecj, Cushioned. Knob 
Handle, $1.00. Pad 25c. Warner Sta

tionery Company, Havre de Grace, Mary
land. 
LINE 20c; 2 35c; 3 SOc. DeLuxe Stamps, 

Auburn, Nebr. 
119 SCIENTIFIC EQUIPliENT 
FREE Catalog: Physics, Chemist r y, Min

eralogy, Biology, Optics. Tracey Labora
tories. Evanston, I!Unois . 
RUBBER Stamps All types. Free cata

logue. Print & Stamp Co .. Box 172 Back 
Bay A~nex. Boston, M_ass:..:·------
BETTER Rubber Stamps. Postal Brings 

Special Offer. Lee-Vall Press. Box 1242, 
IndlanapoUs 6, Indiana. 
12Z SONG WRI TEUS 

P OEMS Wanted to be set to music. Free 
examination. Send poems. McNeil. Mas

t er of Music, 510-PS, S. Alexandria. Los 
Angeles, CaUforpla. 
SONGWRITERS. Songs Published MonthlY. 

Advance Royalty. Send your songs or 
110ems today for our exciting offer. HollY
wood Tunesmlths, Dept. 10F-C. 1537 N. 
Vine, Hollywood 28, Calif. 
WANTED ! Lyrics. melodies for songs. We 

arrange, publish. sell. Superior Song 
St udios. Passaic. N. J .__ ·---
POEMS Wanted for musical setting. Send 

poem for immediate consideration and 
Free Rhyming Dictionary. Richard Bros. , 
46 Woods Bldg .. Chicago. 
POEMS Wanted for Musical Setting. Send 

poem for immediate consideration. Five 
Star Music Masters, 646 Beacon Building, 
Boston. ====------ -·- - _ .. ··-.. ·-·-· ----
SONGWRITERS : $100 Cash Awarded Each 

Month For Best Song or Song Poem. 
Melodies supplied Without Charge By 
Hollywood composers. Lead sheets and rec
ords furnished. Cinema Song Co.. Dept. 
B-38, Beverly H!lls. ~~~i:..:f. ___ . . .. _ 
SONGWRITERs-send Poems for Immedi-

ate examination and Free Book. "Your 
Future in Songwrlting' '. R a dio City Music 
Academy, 1674 Broadwa~·. New York 19. 
MUSIC of Distinction composed to your 

song poem by Francis Martin, 720 Wash
ington St.. Delphi. Indiana. 
YOUR Song Arranged. Evaluation Free 

With Order. Send $10.00. Gelt, 116 
Warren St .. Brighton , Mass . 
SONG WRITERS ! Amazing, ethical offer. 

Hibbeler, C15, 2157 N. Avers. Chicago, . .. _ ·- - - --- --· - · -
SONGWRITERS-Write today for free 

booklet "Gettln~ Ahead In Songwriting" 
and our attractive offer. Song Service. 
331-J West 46th. New York. 
SONGWRITERS. H ave your songs com-

pleted b:v an honest. experienced ar
ranger. Submit songs for free analysts. 
Tommy Kilbourne, Box 1253, Bakersfield, 
Cal. 

60 POPU LAR 
SCIENCE 

LEARN to write music, words. arrange-
ments and publishing. The Complete 

Songwriter tells How. Send $2.00 M .O. 
postpaid to Puritan Publlshing Co. , Inc., 
334 S. Dearborn St., Chicago 4, Ill. 
POEMS Wanted! I ' ll compose special 

music. Send poem for Free examination. 
Eliot Wright. Master Composer, 106 Rivoll 
Theater Building, Portland, Oregon. 
SONG Writers Attention! The amazing, 

demand for phonograph records, acceler
ated by more than 300,000 Juke Boxes and 
the Hits accredited them warrants your 
Immediate consideration. We are offering 
song-poem writers the rare opportunity of 
having established composers collaborate 
on appealing material received this month. 
Recola Records, Box 987S, Hollywood 28, 

~ Calif. 
' SONGS and Poems analyzed $1.00. Lone 

Star Music Co., 1516 Main, San An
tonio. Texas. 
MUSIC composed to your words; music 

Printing done. Reginald Belcher, Flor
ham Park, New Jersey, 

12:! SOUVENIRS 

GENUINE German Medals. secured from 
homecoming G. I.'s. Limited number 

available. O ther Foreign Souvenirs. Price 
list 10c. Hobbygulld, s. 35 W. 32nd. , New 
York. 
LIMITED number Souvenir Specimens 

Vanadium-Uranium-Miracle ore of Atom
ic Bomb-$2.01l-cash or Money Order- Ex
press P repaid- profitable deal for Reliable 
Veterans Gas Stations. Atomic Bomb Uran
Ium Specimens "Co., Box 3037 East Colfax 
Station, Denver, Colo. 

12-l SPORTING GOODS, 
(,;UNS, FISHING TACKLE, 

ARCHERY 

BOWS-Arrows for Recreation-Hunting-
Fishing. Beautiful Archery instruction 

book. 70 pages. 50 illustrations, only SOc. 
Illust rated catalogue Free. Archery Sales
Service. 617 South State, Chica."-go"'-.':--:-:-::::-:
" AMMUNITION" -New and Used "Shot-

guns"-"RUles"-"Handarms". List 10c. 
Rudolph's, Atchison, Kansas._··---:::-
SEND 10c for list 100 used guns. Fray

se ths. W lima r . M in:.:n=.:e:.::s..:.o.:.t a"'.'------
NEW Monthly Gun Magazine. "Guns. the 

Magazine for Sportsman and Collector." 
$2.50 year. "Guns.'' Bel!por~. N. Y. 
"SHOTGUNS.'' 12 Gauge Single Barrels, 

Gra de 1 Government Surplus. with 3 
boxes shells $20.00. Rudolph's, Atchison, 
Kansa~s~·----·-----------------------
BLACK powder, percussion caps, ramrods, 

nipples and Kentucky rifles. Farris, 
Muzzle Guns. Portsmouth, Ohio. 
2000 BARGAINS, firearms. binoculars. war 

relics. catalog JOe. Smith Museum, Run-
!J.eme~~--N. J"-'''------------
DEALER & Collector: World-wide Fire-

arms Publication; $1.00 yearly-Fo1·etgn 
$2.00. Dealer & Collector, 71 BS, Flush-
ing. _N._Y: ___ - ·- . _ ·-
YOU Have The Gun- We have the holster. 

Illustrated catalog lOc refunded. Sterling 
Leather Products. Box 424P, St. Joseph, 
Mo. -------

FISHING Poles : Native Canes , Bamboos, 
Calcuttas, Tonklns, Sample Jointed Na

tive Cane, painted. (Without Reel Seats. 
Clamps, Guides) $2.50. Bamboo 6' one
piece rod with Clamps. Wrapped Handle, 
Rubber Butt, Tip Top, Guides. Varnished, 
$5.50 prepaid. Dealers write. Bob Pace, 
Combs. Ark. 

12 GAUGE, " 00 buckshot shotgun shells," 
75 rounds $5.00. Money order. Rudolphs, 

Atchison, Kansas. 

1Z7 STAl\IP COLLECTING 

ZOWIE-E-E! A Barrel of Fun for only a 
Dime! 500 Uni ted States Stamps-Abso

lutely unplcked and unsorted. just as re
ceived from church missions. Many varie
ties, including large commemorattves. air
mails, high denominations up to $5.001 
Stampdom's biggest package of fun. and 
you might find something really valuable!! 
Price only 10c to serious approval service 
applicants. Money back If not delighted. 
Illustrated bar~~:atn lists with each order. 
Mystic Stamp Co., Dept. 55, Camden, New 
York. 

WORLD'S Largest Diamond And Triangle 
Stamps, Free Stamp Magazine. Stamps 

from Fighting Free French. 20 stamps from 
20 different Countries. Pictorials. Airmails. 
Big Bargain 5c with approvals. Capital 
Stamps, Deot. 10, Little Rock, Ark. 

BRITISH Empire! 55 Different including 
Batum, Burma, Cyprus. Gwallor. Tas

mania. 5c to Approval Buyers. Lyman, 97 
Nassau St., New York 7. 

FREE-Canadian Sets. Royal Visit. George 
VI, George V, Coronation, Jubilee, oth

ers, to approval applicants. Ensign, Box 
118-P, So. Orange, N. J. 

118 DIF'F'ERENT stamps including com-
memoratlves, charities, airman. sets. etc. 

Only 3c to approval buyers. We buy collec·
tlons. Badger Stamp Co.. Milwaukee 3, 
Wisconsin. 

FREE! Rhodesian BI-colored Waterfall; 
old El Salvador issues;-plus 25 different 

worldwide stamps. All free to approval 
applicants. Pladon Stamps, 1717 -S Idaho, 
Toledo 5, Ohio. 

COMPLETE "United States" catalog with 
1000 111ustratlons. Send 10c for mailing, 

H arris & Co., 99 Transit Bldg.. Boston, 
Mass. 

SCARCE " Pole To Pole" Packet! Stamps 
from strange, mysterious countries onlY 

-Greenland (Nort h 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 .. Dept. 
146, La wrence, Mass. 

~~~------------
DEALER'S Wholesale Catalog. Postage 3c. 

Franksco, 5031 Queens berry. Baltimore, 
Maryland. 
----=--~------------ ---
BOX Stamps containing hundreds aU dif

ferent cataloging up to 25c each. Every
thin~ $1.00. Longacre Shop, 100-C West 
42nd, N.Y.C. 18. 

WOW ! $10.00 Wort h Of Fun Only 10c. 
REAL H e-Man Suspenders for Sportsmen, 1 

Policemen, Firemen, comfortable, sturd~·. 
What a treasure hunt! Big package 500 

Foreign Stamps- just as received from for
eign missions other sources. Includes 
stamps from Af rica, South America, Phil
IPPines, Free French. Cape Jub:v. Palestine. 
etc., Including air mans. commemorative&, 
and stamps worth up to SOc and 75c. This 
amazing offer is given for lOc 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. Stamps-Valued Up to SOc and 
75c Each. 

Made of heavy black elastic webbfng, 11,2 
inch wide. heavy snaps, metal buckles, real 
leather buttonloops. A swell gift. Order di
rect. Only $2.00 postpaid. Satisfaction 
guaranteed. Sterling Leather Products, 
Box 424P. St. Joseph. Mo. 
BINOCULARS, Holsters, cartridge Belts, 

Kni\·es, Telescopes, Compasses. Officers 
Badges: Sportin~~: Goods. Special folder for 
stamp. Nassau Sales Co.. Floral Park 1, 

N. y~· ------------------
SlLENCER for .22 rifle or pistol. Sounds 

like air-gun! Simple plans $1.00. Singer 
Dept. A, 1014 College Avenue, N. Y. 56, 
N. Y. - --- . 
440 ANTIQUE Firearms :-5 ,000 Bargains: 

Indian Relics. Flintlocks, Swords, Min
erals. Cartridges. Coins, Rifles, Carbines, 
Fossils. Catalogue-Photographs 25c. Heike, 
Wenona, Ill. 

~-----------------------
FREE! The Stamp Finder! Send today for 

big new edi tion, fully illustrat'ed. en
ablin~t you instantly to identify all difficult 
stamps! 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, Maine. 
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'PO Plf l.A 1l SCIENCE OPPORTVNITIES 
25 DIFFERENT I ndia-3c with approvals. 

Premiums with purchases. Brandwein 
Stamp Co .. Box 92P. Bayonne. N. J. 

FREE-Pick 25c worth of stamps from our 
first U.S. Approval Selection . . . AP

proXimately 100 stamps to choose from . .. 
Excellent value . . . No obligation to buy. 
Lists illustrating the most popular U. S . 
stamps- at prices you can afford-will be 
Included. Don't mtss this opportunity! 
Write today, S. D . Engel Co., 38 Park Row. 
New York City. 

FREEl Leeward Is., Cayman Is .. Turks and 
Catcos plus 54 different mint World's 

Pair poster stamps, to approval service ap
plicants sending 3c postage. Tatham S tamp 
Co .• Springfield. Mass. 

AIRMAILS o.f World- 19 different Includ-
ing Bolivia Triangle, World's Fair, Com

memorattves, 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 tn our 

Btg Premium packet onl:v Jc to approval 
Buyers. Dixie Stamp Co .. Dept, PS, Mil
waukee 3. Wis. 
50 DIFFERE.NT including scarce diamond

shaped airmail 3c to approval service 
applicants. Avalon Stamp Co., Dept. s. 
Springfield 8. Mass. 
BAVARIA 17 different 5c with approvals. 

Boerger Stamp Company. 202 ~':z Main 
·st., Toledo 5. Ohio. 

PORTUGUESE Colonies 25 different 5c 
With approvals. Loran Brown, Marion. 

Mich. 
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, 
cam. 
114 DIFFERENT stamps from far away 

countries including Airman and Free 
Fighting French to approval applicants for 
lOc. Reich Stamp Co . . 4647 Kenmore. Chi
cago 40, Dept. S9. 

UNITED STATES approvals complete cov
erage fine quality, attractive prices. Sem

inole Stamps, Box 378, Coconut Grove, 
Florida. 

FREE-200 Difiel·ent-including U. S .• 
Mint. Commemorative. Airmail, Pictori

als. Ask !or details on Postcard-No Ap
provals. Lucky Strike Stamps. College 
Park. Det roit 21 . Michigan. 

CUBA'S Latest Retirement &et shows aged 
couple receiving pension check. This set 

sent to approval applicants for only 5c. 
Bryson Stamp Company, Drawer F-1, 
Rossford. Ohio. 

"ATTRACTIVE set, Cuba. 5c to approval 
appUcants. Bennett's, 39 Arlington, To

ronto, Canada." 

FREE! Negro T riangle; Turks Islands 
"Cactus''; Dakar; Guinea; Palestine; 

"Fairy Tale", Pirate Chart, Map, Ship, 
Sea Lion and Snake stamps; French. 
British. Portuguese Colonies. etc .. Free tor 
3c postage. Approvals. Potomac Stampco. 
Washington 10, D. C. 

FREE Magazine for Stamp Collectors! 
Send today for sample copy of the New 

weekly stamp magazine-Phllately. Com
plete and up-to-date U.S. and Foreign 
stamp news and features. Modern format, 
excellently 1llustrated. Philately, 200-PS 
So. 7th St .• St. Louis 2. Mo. 

EXCLUSIVE. Serious approval -applicants. 
Be Hong Kong ~157a 50c. Newfoundland 

#257 surcharge two cents on JOe 15c Haiti, 
Roosevelt Mourning Issue set 35c. 40 rare 
Philippine $1.50. Morris Stamp Co., Rock
away, N. J . 

UNITED STATES J>rice Ust. Send Postage. 
State Stamp Corp.. 1225 Park B ldg . . 

Pittsburgh 22. Penna. 

MAMMOTH stalllP packet thirteen coun
tries for 25c, Eclipse, Box 635, St. Louis. 

1 Mo. 

HURRY! British Colonials with S. Helena, 
Caymans. Nepal, Falklands, French Colo

nials. Portuguese Colonials. Spanish Colo
nials and others. Everything 10c with 
approvals. Foster & Son, 3525 Hull Avenue. 
Bron.x . N. Y. 
WOW! Free Stamps Sent to persons re

questing approvals. Senner. 6110 Cata
lina. Mission. Kansas. 

31 DIFFERENT with George Washington 
Stamps from Brazil and Ecuador; Pirate 

Island; Victory issue; Medical set; others 
-au 4c with approvals. Grayson Stamps, 
Sherman . Texas. 

CHINA "Victory" (Shows American Flag 
in Colors): Canal Zone; Palestine; "Trai

tor" Petain; Philippines .. Volcano"; Wallis; 
Liban; others- All 5c. Approvals. Rea, 
Box 1669, Auburn. Alabama. 
RUSSIAN-Berlin Occupation "Bears!" Set 

of 7. 5c. Approvals. Fields, Box 36. 
Brookhill. Va. 
NEWFOUNDLAND "Coronation" Fish; 

Cape Good Hope; Canal Zone; Gia.nt 
Four Colored Ecuador "American Consti
tution": Earthquake AirmaU; St. Pierre. 
Miquelon. Polar Dogs; Eagle; Etc. All 5c. 
Approvals. Sm1th, R. R. 1. New Carlisle. 
Ohio. 

FREE-Liberia Triangle, set Hitler Stamps, 
Half-Stamp Triangle. Devils Island, oth

ers. Approvals. Postage 3c. Pilgrim, 6404 
Old Harford, Baltimore 14, Md. 
FREE-Abyssinia, Cayman Islands. Tuna 

Triangle. I ndochina, Syria, Ivoire. Phil
IPPines (Jap "Shame" issue). Turkish 
Harem, Damascus. Cambodia, Africa n 
"Beauty''. Pirate Islands. Colonials, others 
-All Free for 3c postage with approvals. 
Belmont Stampco, Washington 10, D. C. 

ROCK of Gibraltar Packet Free. A nice 
collection of stamps from Gibraltar, the 

m1ghtiest fortress in the world- also New 
Zealand Centennial-British Uganda
French Colonials-Early Brit ish Colonial
West Indies-5outh American and War 
stamps plus sample copy Philatoplc Month
ly Magazine. Send only 5c for postage. 
Empire Stamp Company, Dept. PR. Toronto 
5, Canada. 
FREE! 5 Different H i tier Reads to approval 

applicants. Riverside Stampco. Box 1565, 
Miami, 35, Florida. 

100 DIFFERENT Italy 10: with approv.als 
fea turing premiums. Gross Stamp Com

pany, 1330 East 28th St .• Brooklyn, N. Y. 

50 DIFFERENT United States lOc. Price 
list free. No approvals. Seidenberg, Cas

sopolis, Mich. 
1,000 GRABBAGS, 15c each. Special Bags 

25c. Sandy, 630 Bingaman, Reading. 
Pennsylvania. 
5 IDTLER stamps, 3c with approvals. lists. 

Gaydos. Kenosha. Wis. 

SELECTED Penny Approvals. Henry Jay 
Service, 15 Park Row. New York City. 

BLACK Harding Cover 55 United S tates. 
10 Approval applicants. Standard, 3817 

Sackett, Cleveland 9, Ohio. 

POSITIVELY Greatest free offer-Latest 
Scott's International $5.00 stamp album 

-covering entire world. contatns 36,000 
1llust rated descriptive 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. Calitomia. 
FREE- Commemorative- Pictorial Packet 

with approvals. Enclose 3c postage. 
Wisehart Stamp Service. Frankfort 1, 
O hio. 
ARGENTINE, 40 different, only 10c with 

approvals. M. W. Payne, West Cheshire, 
Conn. 
UNITED States and Foreign stamps sent 

on approval; outstanding quality. low 
prices. Fred Herzberg, PS 168 Oak St., 
Elmhurst. Ill. 
MINT Set Flags Complete $1.00 to AP

proval Applicants. Louis Merrlll, 1623 
5th. Portsmouth. Ohio. 

10 DIFFERENT U. S. Over 40 Years Old, 
5c. Foreign, U. S. approvals. Scott, 30 

Baker Ave.. Lexington '1, Mass. 
PRIME Packet. good ones only, 50c. Ell1s, 

52 Edmonton. Winnipeg, Canada. 
MINT Yorktowne. approvals- IOc. Sharp, 

324 Washington , Read ing, Pennsylvania.. 
WAR Stamps : German occupation of Rus-

sia, Ukrainla. Last Hitlers of Bohemia. 
Complete set Finland Military, Everything, 
10c. Only to approval applican ts. Criterion 
Stampco, No. Hackensack 5. N. J . -
FIVE Vatican City S tamps Free to approval 

applicants. Florida Stamp Co .• Box 807. 
Miami 5, Fla. 
50 DIFFERENT Peru 35c. 100 different 

Italy 60c. 7 different Greenland 75c. 100 
different Finland 75c. 100 different Swit
zerland SOc. 200 different Hungary 85c. 
100 different Norway 90c. 100 different 
Canada $1.25. 100 different Netherlands 
$1.50. 100 d!tferent Salvador $2.00. Mission 
Mart , Washington 17 . D. C. 
ROOSEVELT Greece Memorial Set, 10o 

with approvals. Barton, Box 321, Eliza
beth. N. J. 
LOW priced United States approvals. 

Panther, Box 76. Dorchester 24, Mass. 
109 DIFFERENT Foreign 15c. 200 60c. 40 

Scarce Philippine $1.25. Our Mixtures 
are the Best. Foreign Mixture 1 lb. $3.50, 
France Mission Mixture $3.50 lb. Scandi
navian Government Mixture Unpacked 
nearly 4000 stamps $9.50. Brit ish Com
memorative ML'\CtUre $10.00 lbs. Morrta 
Stamp Co .. Rockaway, N. Y. 
YOUR Money's Worth! Seychelles. DJt-

boute. Angola. Chinese Hunger StampS 
and over 100 different. other stamps. 
Eve rything lOc to approval applicants. 
Atlas Stamps. 4220 West 16th., Dept. M, 
Little Rock. Ark. 
APPROVAL you will like. Also New Issue 

Service (references) . Edward Heman, S t. 
Albans. Vermont. 
BARGAINS In sets. Approvals. Philateb' 

Exchange, 823 ~i:! Maple, Santa Monica, 
Calif::-. -=:-:----:--:-~-:-------
FREE P ictorial Packet with approvals. 

Getche. 1040 N. E. Eighteenth, Minne
apolis 13. 
THREE Hitler Heads Free with Approvals. 

Everglades Stamps, Box 3222 Station P. 
Atlanta. Georgia. 
BOHEMIA-Moravia , 50 Different $1.00 ap

provals. Bradford, Box 636, GPO, 
Brooklyn, New York. 
BRITISH. Spanish and French Colonies, 

Vatican. Hitler heads. and alrmaU 
packet, free with approvals. Pan-American 
Stampco, Box 145. New York 33 . N. Y. 
25 DIFF'EREN'l' Switzerland 10c with ~~-

~2-1c Appro\'als. Carroll' s. 4357-C S. 
Hoover. Los Angeles 37, Calif. 
SPAIN'S "Nude G oya' ' set complete 30c. 

Approvals. Royal Stamp Company, 
Tamaqua, Penn. 
OLD scarce U.S. Seconds on a pproval. 

Slightly defective. n ice appeaTance. bar
gain prices. Hearnfeld. 551 Cltnton. Newark 
8. N. J. 
REW ARD-1870-90 U. S . " Liberty" postal 

card-rewarded to those requesting 
packet "51", which include: Grecian 
"Roosevelt" stamp. plus 50 Different U. S. 
stamps. tOe, approvals. Gerhart. 2804 Rio
grande. Austin. Texas. 
28 AIRMAILS. Commemoratlves. others. 

Approvals. 10c. 0 . Burgett, Lima, Ohio. 
"FOREIGN Approvals- R. L . Bressler. P.O. 

Box 1007. Indianapolis, Indiana." 
20.000 Varieties lc-5c each! Gordon Davi

son. Box 1019A, Manchester. N.H. 
CHINA- Every stamp with a historical 

meaning. Twenty of these colorful stamps 
offered approval applicants for lOc. Collins', 
71 Coleridge. San Francisco 10. Calif. 
SO. Canadian. Newfoundland , including 

earlies. Commemoratives 10c. Approvals. 
Reade. 696 Gerrard, Toronto. 
FIFTY different British Empire, 10c. Ap

provals. Arcade, Box 21. Station "J". 
Toronto. 
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SCIENCE O~'POTITVNIT/E$ 
•1.00. $5.00, U. s. postage dues-3c wi th 

approvals. 211 U. S. Commemoratlves-
50c. Rimes. 211 Jet!erson. York. Pennsyl
vania. 
FINE Stamps at fair prices. on approval. 

Inter-Continental Stamps, Englewood 4. 
Florida. 
FREE! 25 Different Canada to approval 

applicants. Shanks. 1240 Welton Way, 
Inglewood, California. . 
100 DIFFERENT FQreign stamps and Mex

ican banknote only 10 cents. Nagle. 1101 
Marion. Reading, Penna. 
FREE Packet ! Guatemala. Haiti, Hon

duras. Jamaica and French Colonies. to 
approval applicants. Eliot Stampco, 86-31 
Eliot Avenue, Rego Park, N. Y. 

PURCHASE Stamps from Purchase! Fifty 
dit!erent. free. With approvals. any 

country. Purchase's. 1209-E Woodrut!, 
Hillside 5. New Jersey. 

COLOSSAL Bargain! Includes $2.00 and 
$5.00 stamps. St. Vincent, Montserrat. 

Aden. Bosn ia, Tangier. etc .. !Oc with ap
provals. Clark, Box 544A, Muskegon. Mich. 
25 DIFFERENT S tamps lOc, Tunis And 

Carpenter, Wakeman Ave., Newark 4, 
New Jersey . 
FREE! Mlnt Pictorials with approva ls. 

Deane Stampco, Box 1002, Miami Beach 
39. Florida. 
SPECIAL-stamp tongs , perforation card, 

9 m int French colonies. to approval cus 
tomers only, 5c. Co-operat ive S tamp, Box 
69C. Brooklyn 29. N. Y. 
HEY Kids! Free! Stamps, Scott's albums, 

catalogues. Details 3c stamp, Modern 
Mail Ma r t. 60 E. 42, N.Y.C. 
PENNY Approvals that satisfy. Neil Gron

berg, Box 5441S. Philadelphia 43. Penn
sylvania. 
JUST A Postcard With Your Name And 

Address Brings You Pleasant Surprise. 
Stamp World. 536 30 s. Omaha 5, Ne
braska. 
ROOSEVELT mourning stamps from Nic-

aragua. Greece. Argentina plus beauti
ful glossy photograph of " Roosevelt Col
lecting Stamps" only lOc to approval ap
plicants. National Stamp Sales, 276R West 
43rd S t reet. N. Y. C. 18. 
15 DIFFERENT Persia 5c with approvals. 

Libby. Box 43-S. Brooklyn 12. N. Y . 
TWO Mint Costa Rica sets tOe. with ap

provals. Vargo Stamps, 6044 South Fair
field . Chicago 29 . ..::I.:.:Il.:.... ---- ---
WASHINGTON Bicentennial Set 1 Oc, For

eign, United States Approvals. Yokums. 
Box 1327, San Antonio 6, Texas. 
UNITED Nations, scarce 5c U. S . Com-

memorative and packet 30 dit!erent U. s .. 
lncludln~ Alrma,iJ. Commemora tives, Reve
nues. etc. Catalogs 65c- to approval ap
Plicants for 5c. Curhan Stamp Compa ny, 
Dept . G., Gloucester , Mass . 
PACKETS On Approval. Abbott' s S tamps, 

Box 134, Poin t Pleasa n t . Ohio. 
CHOCK-Full-Stamp News. information . 

bargain ads! " S tamp Post", 12 Issues 
20c! Station A, Pasadena. Calif. 
50 DIFFERENT Denmark . 10c with ap

proval selection. Paul Rawden. Box 
2920. Wes tville, New Haven. Conn. 
PEACE Conference Set 20c Approvals. 

Tatha m, 7205 Oltman, Phlla. 35. Penna. 
WHOOPIE-25c worth of U. S . S tamps 

Free! No obligation to buy. Many to 
pick. M. & N. CO.. 742 Sheffield Ave., 
~B~r=o~o=k~ly..::n~7~·~N~ . ..::Y~-~~----~---------:.. . 
LmERAL Ot!er. t hick packet with Sey-

chelles, Gilberts. Reunion. Inhamban e, 
Mozambique. Inini. Porto R ico , Philippines 
and mUltituae o thers, everythinll: lOc to ap
proval appllcan ts. Burmaster, Box 1910K, 
Los Angeles 53 . Calif. 
LATIN Amerlca-65 Different , includes 

Airs. commens. Pictorial. 10 countries. 
lOc with approvals. Crescent Stamps, Lon
c1on. Canada. 

62 POPULAR 
SCIENCE 

MYSTERIOUS Bechuanaland. Scarce Ton-
ga, Dazzling P itcairn. Venerable Spanish 

Colonies, Sparkling French Colonials
Everything 3c with Approvals! Saxon. 
Walden. New York. -------------------
5 HITLER stamps, 3c with approvals. lists. 

Gaydos, Kenosha, Wis. 

105 DIFFERENT including Vatican Cardi
nal set 10c to approval applicants. Quali

ty Stamp Company, Department S, Box 
202, S ta. F. But!alo 12. N. Y . 

FREE. Irish Commemorative Collection. 
Including Dramatic Easter Rebellion Is

sue With Approvals. Raymax, 123-X 
William St . . N. Y . C. 

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. 

EXCELLENT Pictorial Approvals. Reason-
ably P riced. Crown S tamp Company. 

Box 331. Toronto, Canada. 

FREE 100 Mixed Stamps, Approvals . Bar
wis 4748 Umbria. Philadelphia 27. Pa. 

FREE-over 100 dlt!erent s tamps- triangle 
and diamond stamps included. wi th ap

provals. Send 6c for postage and handling. 
Regent. Dept. P 316. Flatbush Ave .. Brook
lyn 17. New York. 

U. S . 797 SPA Sheet only 5c to applicants 
for U. S. approvals. M. Haycock. 61 

O 'Brien Pl. . Brooklyn, N. Y. 

UNITED States Commemorat i ve Packet 
Tremendous Value Only lOc to Approval 

Applicants. 200 Dift'erent U. S. Airmails. 
Postage, Civil and Spanish American War 
Revenues, Etc. $1.00. AAA Stamp Co., 
Arcade Bldg., St. Louis , Mo. 

EXTRAORDINARY Pictorial Collection 
including Tahiti Spearfishlng, Melane

sian Idol, DJibouti, Reunion, Newfound
land, Madagascar, Wurtemberg, Ivory 
Coast . Colombo Harbor. Ingavl Battle, 
many others only 5c. I mperial S tamps, 
Yonkers. N. Y. 

129 TATTOOING SUPPLIES 

TATTOOING Outfits-Engraving Outfits. 
Circulars Free. Write. Zeis. 728 Lesley. 

Rockford, Illinois. 

l:JO TAXIDERMY 

GLASS Eyes. finest American made. all 
Taxidermy supplies. Free Catalog. El

wood Company, Dept, 235, Omaha 2. Nebr. 

132 TOBACCO & PIPES 

CIGARS and tobacco bargains. Regular 
size Coronas $2.95 box 50. Others $3.60 

to $10.00. Finest pipe tobacco, 8 oz. $1.60. 
Free catalog. Zibar Co .. Roselle 11. New 
J ersey. 
CIGARETTES: Popular brands, $1.40 per 

carton POstpaid. Minimum order J car
tons. Cigars; Natural Bloom Dandies ; Bx. 
of 50 $6.00. Ingersoll. Havana Blend; Bx. 
of 50 $4.49. P ipes; Medico-$1.00. Also 
Yello Bole, Kaywoodie, Weber, Milano, etc. 
Our policy-everything postpaid; satisfac
tion or full refund; amazingly f ast delivery 
service. Ask for complete price literature 
or send your check or money order today 
to: Ace Mall Order Company. East Orange 
82. N. J . 

MAKE Your Own Pipes, Detailed , i llus
trated, Pipe Makers Manual, $1.00. 

Harold Mangus, R t. 3. Alliance, Ohio. 

FREE To Pipe Smokers- For a new pipe 
smoking thrUI. write us your b rand of 

tobacco and get Free Package Mild. Tasty 
" G reen R iver." Pete Moberly, Box 996. 
Owensboro. Kentucky. 

SAVE 1,4 or More On Each Carton of Ciga -
ret tes . All Popular Brands. Honorary 

Member-ShiP. DetaUs. Ten Cen ts . ( R~
f undable) Veterans Club, Box 664, Louis
ville. Kentucky, 

134 TREASURE FINDERS 

NEW POWerful Goldak locators for miner-
als and metals and wi th wartime im

provements now availa ble. Screen grid and 
beam POWer t ubes. Moneyback guaranteed 
detect burled Gold, and Silver at greater 
depths than any competitive device. Write 
Goldak Co .. 1544 W. Glenoaks Blvd .. G len
dale 1. Calif. 
MT-SCOPE Metal Locator tully guaran-

teed and unsurpassed In efficiency. Time 
payment plan. trade-In and accessories. 
Free ll te1·ature. Fisher Research Labora
tory, Palo Alto, Calif. 

RECONDITIONED Typewriters. PrintinK 
Devices. Oftice Appliances Supplies Dixie

graph, King, N.C. · 

138 WANTED 
MISCELLANEOUS 

LET' S Swap! What? Cha Got? Wltat'cher 
Hobby? Trial Two Dimes. Swap-Hobby 

Bulletin, Royal Oak, Mich. . . 
MERCURY- Highest p rices. Free Contain

ers. Write Mercury T erminal. Norwood, 
Mass. 
DO You want to Swa~r-Buy-Sell any-

thing? Regardless what it is. send for 
The National Swapper's Guide. It' s full 
Swappers-Buyers-seuers coast to coast 
and OPPOrtunit ies to Swap-Buy-8ell al
most anything tmder sun. Postpaid lOc. 
National Swapper's Guide, P . 0 . Box 415. 
Evansville, Indiana. 
WANTED-U.S. Gold Coins for my collec-

tion. Wlll pay following prices for coins 
In flue condition. $32 for $20. $16 for $10, 
$8 for $5, $7 for $3, $4 for $2 ~!.! . $2 ~2 for $1. 
Write details, Box 2646. Ba ltimore 15. Md. 
MANUFACTURER (Wood Turner) wanted, 

to produce small, accurate, wood. ma
chine-Made Brush Handles. 2~2" a nd up, 
in quantities with prompt deliveries. Mack 
Mfg., Jonesv!lle. Michiga n. 

139 WATCHES 

WANTED: Broken watches, any kind or 
condition, cases. mvts; key wind watch 

mvts; t raveling clocks. automobile clocks, 
small repeaters and alarms. I use for parts. 
Send insured. or mall discount and price. 
L. Rankin, Ocean C.::.:.:it:.:<Y-=..7:.. . .::.M::.d::;·:__ _ ___ __ 
WATCH and clock repairing - complete 

practical course in modern horology, 66 
Illustrated self-instruction lessons. Just 
out! Low price. Fascinating 100-page Ulus
trated catalog Free! Wri te- Nelson Co .. 
DePt. 8-01, Chicago. 
WATCH and clock repairing increasing, 

complete home study course with draw
Ings and p ictures. Illformat lon free. Hous
ton Chronometer and Watch Co .• P .O. Box 
1140B Houston 12. Texas . 
EXPERT watch repairtm:: guaranteed quick 

service, free estimates. Divers & Son. 
Box 135, Hertford, North Carolina. 

140 WELDING, SOLDEUING 
NEW Model electric welder 110 volt AC-

DC; will weld all metals; easy to use. 
full directions. Complete with POWer unit. 
ftame and metalic arc a t tachments. car
bons, fluxes. rods. mask ; all for $19.95-
Used by tlle Navy. Magic Welder Mfg. Co., 
239-PS-10 Cana l St .. New York Ci tY. 
'"l'HUNDERBOLT"-Transformer welder, 

dial-control, 3 heat s tages. 60 amps, 110 
Volts-AC. up to 3 32 Rod, carrying case. ac
cessories, Instructions $39.50. Also "Super
Welder," 110 Volts, AC-DC $19.95. Save 2%. 
send check. Or order C. 0 . D . West of 
MississiPPi $5.00 deposit on Super-Welder. 
$10.00 on Thunderbolt. Super-Welder Mfg. 
Co .• Dept. PSC, 23 E. 20th St., New York 3, 
N. Y. 
BUILD D.C. Arcwelder without rewind ing 

a rmature. Plans $1.00 each 25 to 600 
a mperes from Automotive d . c. motors. Light. 
plant generators, Automobile starter-gen
erators. Welders Club. WB-3432. Chicago 54. ·-BUILD latest t:vpe 110 / 220 volt A-C welder. 

19-180 amp. Hairline current control ( no 
" plugs'') Parts availa ble. Copyrighted 
plans $2.00. Wri te-Wilson Welders, Hol
lins, 1, Alaba ma. 

Copyrighted material 



REPAIR•INS 
Active and growing field for men who wan t good Jobs or buelneaa 
of their own. Practical shop training on all kinds of appliances
washers, Ironers, mixers. heaters, vacuum cleaners, stoves. 
Learn polishing, plating, motor repair, how to use precision and 
necessary power t-ools. Good p ay for repairing, maintaining, 
servicing, lnstalllng, selling electric appliances. Chance to get In 
on ground floor, go up fast! It over l 7 and under 60 Jearn how 
you can get stJlrted. Write for FREE FACTS today, (If a Veteran 
you are entitled to free training and living expenses. Just write 
us-we'll take care of all details If you qualify under G.I. Bill.) 

APPLIANCE TRAINING SCHOOL, Dept. C-110 
6312 N. Broadway, Chicago 40, Illinois 

Be Your Own Boss- In Your Own Business 
Start ac home ••• small capo 
iral need~ • • • prepare for 
cxcirin1 pluries jobs or Your 
Own Pia Hies Businni. We 
cnch you Fabrication and 
CaHina right in ~ own 
home. All materials fumish· 
cd. Send ad wich name and 
address for informacion. 
VETEaANS: .Eligible for resident 
train ing under G . I. bill, 

Check here 0 

c.EAIH 

PLASTICS 
PLASTICS TECH 
School of America, Inc. 

5200 Euclid Avenue 
Dept. S-10 

Cleveland 3, Ohio 

• 

LEARN 

SHORTHAND 
AT HOME 

Maude E. Frank's Per
fected Copyrighted System 
of 20 lessons. Used Suc
cessfully 17 Years from 
Coast to Coast. Write
Maude E. Frank Secre

tarial School, 2000 East Linwood Boule· 
vard, Kansas City, Mo. 

HIGHWAY ENGINEERING 
Practical training in Highway Design and Practice. 
Interesting home study. Taught by mall only. Prepare 
for work offering security. Become an employee of 
your State, County, City or Federal Government. Let 
us help you now. Write for descriptive literature to-day. 

SCHOOL OF HIGHWAY PRACTICE 
DEPT. C, 21 6 1 SHATTUCK AVE., BERKELEY 4, CALIF. 

STEELS and ALUMINUMS 
with a motorboat tone 

SINGLES $5 .50 to 8.00 
V-8 DUALS 17.50 to 20.00 
Reduce' bock preuure ond in · 
crease engtne performance. A 
Sendee t$ lime proved ond de· 
)lendable. Alumtnums ore guor. 
onteed lor the ltfe o f you r car. 

DEALERS WANTED 

• 

a month 
Is all you have to pay for 
Old Line, Legal Reserve 

LIFE INSURANCE 
This is half the Permanent· Rate, payable until the• 6tb 
year. You get $1,754 of Protection all your lile if you are 
oow 20, $1.460 if you are 30, $1,142 il 40, etc.. Pro. 
~rtionate amounts at other ages. Budget yo~ lna~t~nce 
like Rent. 

YOUR POLICY WILL BE 
FULLY PAID-UP IN 30 YEARS 

wilh DO more premiums co J!IY and all bcoau cootiaucd. Scocl 
Coupon ar oace I for full dcraib and amoo•oc of life looa Proccctioa 
offered u your age I 

. 
MAIL COUPON NOW FOR FREE BOOKLET 

I ,_, .............. c..... I 

1
111 ..... A••·· Dwt. D. 620 I .._Y .... 17, N. 't. 

Mail me complete ialormatioo about your oew "S2.00.pct• I moolh", 30-Paymeot Modi6ed 5 Whole Life Policy ar my age. I 
~ :: .. .,. _ _______ uare of Bin:~~h ______ I 
I Address---------~ 
.. -· ·-- .:-:.:;· ~""'""';;..,...::. ~---J 

The field of Landscape Gardening 
offers unusual opporcunilies for 
trained men ... gready augmented 
by rhe huge home-building and 
modernizing program ahead. \VIe 
provide chorough, imeresting home' 
training during your spore rime .•• 
adapced co your regional condicions. 

APPROVED for VEnRANS 

A graduate says, "I finished the There are many employmenr oppor· 
course about rwo monrhs ago and tuniucs in this profitable, uncrowded 
now I average about $2.00 per hour field or you can easily scan your own 
net for my time." business. Write today. 

Service from Coast to Coast 

NATIONAL LANDSCAPE INSTITUTE 
DEPARTMENT PS 756 SOUTH BROADWAY- LOS ANGELES 14 
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B . J . Reynoldo 
Tobacco Co •• 

Winston-Salem, 
N.C. 

64 POPULAR 
SCIENCE 

• 

~:~ means Pipe Appea 
Boy meets girl. Boy lights pipe. And up goes 
boy's chances of girl going for boy. Wome n 
prefer to see men smoke pipes. Like fine leath
er and tweeds, there's jus t something smart 
and masculine about a pipe. Women love it . 

• 
means r1nce ert 

MYTONGLJE'S MIGHTY 
GRATEFUL FOR P.A.'S 
GENTLE MILDNESS. 
TONGUE-EASY 

FOR CERTAIN! 

• 

• Mat~y a man has wattled to 
smoke a pipe to please his pretty 
011e, bll t his tongue said "No!" 
T otlglle bite is 110 /tm. Page P. A. 
if that' s ever happened t o you. 
It's gentle to your t ongue. Rich 
flavor. Crimp cut too, for cool 
burning. G et P. A. ( P ipe Appea l) 
with P. A . ( Prince Albert). 

Great for roll-your-owns. Clings to the 
paper. No mess, no spilling. Twirls up 

into a firm, smooth cigar~tte •. 

Copyngllted matenal 
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Bow of a New Uonstitution 
Outwe ighing its closest compe titor (the 7 2 - ton Douglas Globe 

ma ste r) by 40,000 pounds, l o ckheed ' s Con stitution, biggest 

land-based tran sport (see page 75), squats on 10 wheels . Eight 

are tande m-paired ma in w hee ls; the othe r two are the 

no sewheels, which re tract into th e gaping maw above . 

• 
• 

• 

• 

• 
O CT. &5 
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Diesel, steam or turbine, a .huskier Iron Horse 
~merges from a quiet revolution in railroading. 

By DEVON FRANCIS 

AT THE foot of a steep grade in the Al
legheny Mountains a bunch of railroad 

men sat on their haunches in a semicircle 
the other day "looking dubiously at a spank
ing new Diesel-electric locomotive. The 
engineer in the cab proposed to pull a long · 
string of passenger cars over the ridge ahead 
without "double-shotting" -without a help
ing locomotive. It had never been done 
before on this grade. · 

"You'll never make it!" yelled one of the 
onlookers to the man in the cab. 

"Want to bet?" the engineer yelled back, 
adding some picturesque expletives. 

He eased open the throttle. The cars 
obstinately braced themselves as the Diesel 
muttered heavily. The wheels moved, snail
like at first and then with increasing assur
ance. Up the grade went the train, over 
the top of the ridge. 

Another bit of railroad history had been 
made, without fanfare. 

&6 POPULAR 
SCIENCE 

At the head of that string of cars was one 
of the new postwar locomotives, product of 
an effort to put more power ori wheels to 
pull greater loads faster on the 228,000 
'miles of the nation's rail system. Produced 
at the Schenectady, N.Y., shops of the 
American Locomotive Company, it devel
ops 2, 000 horsepower in one unit. A unit, 
in railroad parlance, is a single frame or car. 

In building that much horsepower into 
a unit, Alco had done nothing to awe the 
casual railroad passenger. The Baldwin 
Locomotive Works at Chester, Pa., had, in 
fact, done even better. Into another post
war Diesel-electric it had crammed 3,000 
horsepower. Two of the Baldwin units 
hooked together produce 6,000 horsepower, 
as much as a mammoth steam locomotive. 

These lusty locomotives looked like any 
other Diesels. Yet the 2,000-horsepower job 
was unique under its shining steel skin. The 
reasons were subtle. They could be fully 
grasped only by railroad men interested ~ 
getting more goods and people :from one 

Cllpyngh'ed m tenal 
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2-8-8-0 type ( 16 drivers), generally used to haul 
heavy cool and ore trains where grades ore steep. 

4-8-8-2 oil-burner, used only by Southern Pacific, 
seems to go backward. Cob is ahead of boiler. 

4-8-8-4 type is the "Big Boy," world's heaviest and 
most powerful. It is used only by the Union Pacific. 

4-6-4 Hudson type, todoy's most popular high
speed passenger engine where hills ore moderate. 

0-4-0 type switcher is used for light switching on 
industrial tracks where clearances ore restricted. 

000--.....J 
2-8-8-4 type is the "Yellowstone," so named be
cause it wos first put in use by Northern Pacific. 

0-6-0 type switcher, a versatile performer, finds 
employment in passenger and freight service, too. 

2•8-8-2 type wins its greatest popularity in haul
ing heavy-tonnage trains in mountainous te:-ritory. 

A-8-C-D Diesel-electric locomotive. The Rock Island owns this 5,400-hp. engine 

From "Giants of t he Rails ," b y S. Kip F a r rington, Jr.; Garden City P ub. Co. 

point to another faster and at lower cost. 
To the public, the rash of new locomo

tives meant only a · lot of good-looking 
chrome and a saving in time. The p assenger 
wasn't aware that he had a front-row seat 
at a revolution in rail transportation's prime 
mover, the locomotive. 

It had to come. Even discounting the 
growing competition of the air lines, the 
railroads were in for a housecleaning. The 
weight of freight and passenger trains had 
almost doubled in two decades. Freight 
speeds had increased by half, the pace of 
passenger trains by a fifth. 

So U.S. locomotive makers were badg
ered by the raih·oads to produce something 
better. Out of their researches have come 
several conclusions: 

The Diesel-electric is far from reaching 
the peak of its efficiency. 

The steam locomotive, an object of senti
mental attachment to railroad lovers the 
world over, is still in there chugging-has 
only begun to realize its potential power. 

Locomotive improvement, in the light of 
atomic power, may be at a threshold rather 
than an end. 

The fundamental problem in locomotive 

design is that of packaging power. A loco
motive built to negotiate every mile of 
standard-gauge track in the United States 
can be no more than 15 feet 2~~ inches high~ 
10 feet 6 inches wide and 115 feet long. 
Into a space approximately that size in a 
steam locomotive (articulated Diesels can 
be longer ), designers have to squeeze as 
muclt power as is produced by stationary 
power plants covering a city block. Track 
clearances, curves and weight limits forbid 
making locomotives much bigger. 

The Diesel-electric is, of course, the most 
beribboned package on the shelves of the 
locomotive makers. It has no peer as a 
switching engine and in some respects as 
a road engine. It is reliable. It is powerful. 
It doesn't burn up fuel, as a steam locomo
tive does, when it is standing idle between 
jobs. It _consumes practically no water. 

Diesels for the road have almost doubled 
in number in the last two years. Most of 
these have been produced by the Electro
Motive Division of the General Motors Cor
poration at La Grange, Ill. , while competi
tors were making steam locomotives by gov
ernment directive. Todav there are more 

• 

than 5,500 Diesels on order or in • servtce, 
OCT. 6J 
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A locomotive is built around Hs frame. The frame 
on which this workman is sitting weighs 62 ,500 
pounds and is cast and welded. Parts pictured on 
these two pages are not necessarily parts of 
"Big Boy," the giant shown in the panel below. 

• 

and 1,500 of these are road locomotives. 
Until the advent of the Diesel, the fastest. 

time between Chicago and the Pacific Coast 
by rail was 53 hours. The streamliners cut 
that to less than 40 hours. Next year the 
Diesels will lop eight hours from the South
ern Pacific Sunset Limited 's time from New 
Orleans to Los Angeles, and the Milwaukee 
Road will trim 18 hours from its Chicago-
Seattle run. . 

That isn't all a result of sheer speed. 
Steam locomotives are just as fast, but ter
minal delays lower their average. 

Another advantage of the Diesels is their 
articulation. At any junction point a two
unit Diesel can be split in half to carry two 
parts of a train in different directions. 

What damns the Diesel is its purch ase 
price. If a steam locomotive costs $85,000, 
a Diesel-electric of comparable power will 
probably cost $200,000. A lesser disadvan-

. .. .. .. . .. ' . 
WATER TANK {25,000 gols.l COAL SPACE 128 tonsl 

I 
I •· . 

Engine power is transmitted to tender, and thence 
to a train, bv the lower of the two bars shown be
low, at left. Five inches thick, it has a tensile 
strength of 47,000 pounds per sq. in. Upper bar is 
a reserve, to take load if the bottom one breaks. 

•· 

• 

ASH PAN SIDE RODS COUNTERBALANCE 
-· 

Below, ~t left, is a 70-inch driving wheel, with 
counterweight opposite bearing. Rod that actuates 
piston valve attaches to small bearing on the end of 
L-shaped arm. To the right are a steam locomo
tive's pistons, grooved for rings as in a gas engine. 



• 

The parts of a locomotive tell many things about it. 
If there are small levers on the driving rods, as 
shown above, it means that the engine has old
style piston valves rather than poppet valves, 
which give greater efficiency at high speeds. 

Behind the workman perched in the opening of this 
unfinished boiler are the superheater pipes where 
the steam is "dried" to increase engine efficiency. 
Pipe at right of boiler conducts steam to valve 
compartment and then to the main cylinder. 

. _ _.....~···· ·-~ -·----·~~-· -- ............... ..,.,. . 
• 

SUf>E~HEATER • 

EXHAUST PIPE 

REVER.SE MECHANISM MAIN DRJVING ROD VAlVE ROD CYLINDER 
.... \ ,j 

tage of the Diesel is its great weight and 
length. A steam locomotive a little more 
than I 00 feet long, tender inc~uded, and 
weighing 465 tons develops 6,000 horse
power. For the same horsepower a Diesel 
must be at least 180 feet loi1g and weigh, 
n01mally, 575 tons. Another minor draw
back is that, while the Diesel consumes no 
water, it still must manufacture steam for 
heating purposes and for air conditioning. 
Providing a boiler big enough to make that 
steam is giving Diesel users some head
aches. 

The Diesel's large · number of powered 
axles, on the other hand, give it a "tractive 
effort" that virtually eliminates wheel slip
page and jerking. 

Basic to the railroads' demands for newer 
locomotives is the rivalry between com
panies. The railroads are almost womanish 
in fretting over the appearance of their 

locomotives. One road doesn't want engines 
that look like another's, so most steam loco- · 
motives are custom-built. The railroads 
can't do much about the appearance of the 
Diesels, though. They are as alike as peas. 

Nonetheless, the Diesel is a slick com
petitive article to advertise to the public. 
The locomotive that went over the Alle
gheny ridge-sneak-tested on the rails of 
the Lehigh Valley-has gleaming stainless 
steel sides because the Santa Fe (see cover) 
ordered it that way. 

So, many more Diesels are being bought. 
The improvements in them hinge largely on 
putting more power in lighter single units 
on fewer wheels. On that basis, Alco claims 
that up to now it has the best of the breed. 

The steam locomotive was written off as 
dead when the electric engine made its 
debut in 1895. A funeral oration was pre
pared for it again when, in 1934, the Chi-

ocr. 69 1946 
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Each of a Diesel's blower-cooled traction motors, 
like the one above, is geared to two wheels. A 
12-wheel Diesel like the typical A-and-8-unit engine 
below usually has four motors, four idler wheels. 

Below, an eight-cylinder, 1,500-hp. Diesel engine. 
Above it is the 4,515-pound crankshaft required by 
power plants this big . Engine itself weighs 38,500 
pounds; generator, in foreground, 14,000 pounds. 

• 

70 POPULAR 
SCIENCE 

.. . 
• . ' .... . .. . . ...e...................... · .V 

• < 

•• 

Diesels, like aircraft, have superchargers to pack 
more air into the cylinders. In this one, th·e ex
haust-driven turbine turns the blower at a pproxi
mately I 0,000 r.p.m. at full load and full speed. 

This outsize piston indicates why excess weight is 
more of a problem in Diesels than in steam engines. 
It has a bore of 12¥.4 inches and a stroke of 15112 
inches. The connecting rod is 31 inches long . 
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Uncrated after shipment to the locomotive factory, 
a generator awaits installation in an engine. The 
little generator on top is an "exciter" for its huge 
counterpart and supplies auxiliary power. 

cago, Burlington & Quincy introduced the 
high-speed Diesel-electric road engine. 

But the people who liked steam went 
right ahead, despite the frightful thermal 
inefficiency of steam (the ability to turn 
heat into mechanical energy), and today 
there are still 13 times as many steam loco
motives as there are of all other kinds put 
together. 

That's because thermal efficiency is a 
secondary consideration with the railroads. 
A steam engine gets only six to nine percent 
of the useful energy in coal as compared 
with a Diesel's 23 percent harvest from its 
fuel oil, but the steam engine's coal is 
cheaper. Steam, in fact, retains a slight 
edge on oil in operating costs. 

There is an added and equally practical 
reason for the persistence of steam. The 
best freight customer the major railroads 
have is the coal-mining industry. Between 
rails and mining there is much mutual back
scratching. 

But beyond that is the steady improve-

Diesel cabs are simpler than those of steam en
gines. Engineer holds throttle; air-brake handle is 
beyond his hand, reverse lever below it. The throttle 
in an A ·unit controls engines in all other units. 

ment in the steam engine. It has undergone 
refinements in combustion. It has more 
power. Baldwin's T-1 type consistently 
makes 85 m.p.h. on the open stretches for 
the Pennsylvania Railroad with a load of 15 
passenger cars (some 1,200 tons ), and bet
ters 100 in spurts. 

The manufacturers keep adding p~wer 
by boosting the pressures and temperatures 
in steam boilers. Greater pressures are ob
tained with stronger boilers, higher temper
atures by superheating the steam-leading 
it through pipes surrounded by the hot 
gases of combustion. That "dries" the 
steam. With dry steam more heat can be 
converted into mechanical energy. 

Steam engines are getting more water 
and coal capacity, imprm·ed ash pans to 
reduce cleaning time, automatic lubrication 
of all wearing parts, and streamlining of all 
passages from boiler to exhaust to reduce 
losses in steam pressure. \Vt·lds are replac
ing rivets in boilers to reduce weight and 
maintenance. Roller bearings are being 

OCT. Jl 
1946 

Gopynghted matt:nal 

' 

• 

-



-
I 

• 

added to cut friction, and the old-fashioned 
piston valve is being replaced with spring
loaded poppet valves, like those on most 
automobile engines, that offer an efficiency 
gain of 20 percent at high speed. Manufac
turers are putting two additional cylinders 
on some steam jobs to reduce the strain on 
connecting rods and bearings and shorten 
the stroke. 

So intent are the older locomotive mak
ers on improving the steam engine that last 
year they established the Steam Locomo
tive Research Institute, which has nothing 
to do but make the product more accept
able to the railroads. It is not mere loose 
talk that locomotive poiler pressures may be 
boosted from 300 to 600 or even 800 pounds 
per square inch in the next few years. Pres
sures in some types of stationary and ma
rine engines have, of course, gone far be
yond that. 

. 

Horsepower Is Heavy 

The bane of the steam locomotive is the 
inherent clumsiness with which it produces 
power. Producing one horsepower for one 
hour requires 15 pounds of steam. For 6,000 
horsepower that's 90,000 pounds-and for 
every pound of steam there has to be a 
pound of water aboard. The water supply 
must be renewed every few hundred miles. 

For that 90,000 pounds of steam some 
seven tons of coal must 
be burned, and the coal 
supply must be replen
ished, too. Finally, ful
ly a quarter of the coal 
goes up the stack in 
smoke. The reason for 
that is the forced draft 
in the stack, induced by 
a blast of steam from 
the cylinders to hurry 
combustion. When coal 
burns too fast it isn't 
consumed. 

But the steam lovers 
• are even overcommg 

• 

engine, most of them agree that in the tur
bine they have a prime mover whose po
tentialities have barely been scratched. It 
produces more power from a given amount 
of coal. The Pennsylvania has a Baldwin 
turbine geared directly to the wheels. Bald
win now is making a steam turbine-electric 
locomotive, interposing generators and trac
tion motors between the turbine and the 
drive wheels for greater power flexibility 
and more efficient turbine speeds. 

What the railroads and the locomotive 
manufacturers woulQ. really like to see is a 
self-powered locomotive equal to the all
electric engine, which is far and away the 
most powerful and dependable thing on 
wheels. But electrification is astronomically 
costly and is undertaken only in densely 
settled regions or where electricity is cheap. 

Wanted: A Coal Turbine 

Failing that, the r~1ilroad men would like 
to get their hands on a gas-turbine locomo
tive, preferably operating on coal. That 

· would eliminate boilers and fireboxes and 
obviate the bugaboo of higher Diesel fuel 
costs if the nation's petroleum reserves be
gin to dwindle. The coal turbine would use 
a fuel that exists in abundance. 

That project is being co-ordinated by the 
Locomotive Development Committee, un
der the direction of Dr. John Yellott. No 

less than 17 projects are 
under way at a half-doz
en institutions. 

And then there is that 
ultimate source of power 
to draw the nation's 
trains that could make 
the railroads almost in
dependent of either pe
troleum or coal supplies. 

"There is no question 
in my mind," R. Tom 
Sa\'\'yer, of Alco's re
search staff, said recently 
before the American So
ciety of Mechanical En
gineers at Charleston, 
W. Va., "that the atomic
powered locdmotive ,..,m 
be used on long, through 
runs eventually." 

that. They are pump · 
ing jets of air into the 
firebox, burning up the 
residue, and reaping a 
public-relations profit 
of smokeless s moke
stacks. 

While locomotive de
signers will argue over 
what constitutes a good 

THE COVER: A new 2,000-hp. Diesel
electric rolls out of Alco's Schenectady 
shops as engine is lowered into another. 
Painting by lester Fagans. 

The atomic-powered 
locomotive will be just 
anoth er version of the 
old Iron Horse. It prob
ably will use steam. 
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l ead -inca sed G eiger coun
t ers in Army's B-29 Flying 
l a boratory are gathering 
facts on cosmic rays at 
heights up to 35,000 feet. 

. . . .. 

Probing the Upper Air. A number 
of rocket projectiles like the stub-winged 
one above (inset) are being built for the 
Army to gather data on cosmic rays and 

Guided Missile. "Gapa," a rocket 
weapon built by Boeing for the Army, is 
discharged (right) in Utah. Named for 
.. ground-to-air pilotless aircraft," the 10-foot 
projectile is driven by aerojet units at su
personic speed. It has secret controls de
signed to track down enemy aircraft . 

. 
Saboteur Container~ The recepta
cle b elow, attached to four parachutes, was 
used by Germans to drop saboteurs. Ten 
feet long, it weighs 490 pounds, has a nose 
of rubberized tubing to ease landings, and 
carries three men strapped in hammocks. 

other little-known radiations. Carrying in
struments to ultra-stratospheric levels, they 
will supplement findings made by the B-29 
Flying Laboratory at lower altitudes. 
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Radar engineer's idea, tried on 
dog, makes any tub a washer. 

GEORGE E. ATKINS is a mechanical 'en
gineer in a New York research labora

tory who worked on radar during the wat. 
One day, a fellow worker told him about 
accidentally dropping an automobile hom 
in a pail of water. It had stirred the water 
like an egg beater on a bender. Mr. Atkins 

wit 
. 

thought this over and decided to let noise 
do his wife's laundry. 

After a year's work, he developed a tiny 
washing machine that creates sound waves 
with enough pressure to force the water right 
through every fiber of the clothes and push 
out the dirt. The machine weighs only 5~ 
pounds. It has a motor no bigger than a bar 
of soap. This makes a thin diaphragm vi
brate and produce a sound like a vacuum 
cleaner. Placed in the water, it propagates 
pressure waves of such force and speed that 
a fine spray passes continuously through the 
clothes, reversing the old washing machine 
method of moving the clothes through the 
water. More than 12,000 waves per minute 
race through the clothes so quickly that each 
one is reflected back and forth several times 
before the next wave starts. 

To test the gentleness and efficiency of 
the machine, Atkins put his dog in it. The 
poodle came out clean, happy and minus 
12 fleas. 

The operating unit, which is 10 inches 
long, consumes only 35 watts of electric 
power; rotary or paddle type washing ma
chines use 200 watts or more. Six pounds of 
clothes placed in a six-gallon bucket of wa
ter can be washed in 10 minutes, with even 
lipstick and perspiration stains removed. 
The complete unit with a container for the 
family wash will sell for about $30. 

The inventor plans to market a space
saving automatic washing machine especially 
suitable for apartment dwellers. . Then the 
housewife will be able to turn on the swit~ 
have a leisurely cup of coffee, and return 
to a washed, rinsed and dried laundry a 
quarter of an hour later. 
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The "vibramatic" unit . weighs 51h pounds and is 
designed to fit on the edge of a tub or basin. 

As shown above, the shaft and diaphragm extend 
down into t he water. The picture below reveals 
how 240 vibratiQns a second whip the soapy water 
into spray, forcing it through the dirty clothes. 
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The " Constitution shelters o prewor eight-
pOS$enger tronsport under 1ts 189~ft . wing. 

T HE WORLD'S largest land-based trans
port plane, the Lockheed Constitution, 

big enough to carry 180 people or 35 tons of 
cargo 6,000 miles at top speed of 300 
m.p.h., will take off on its first flight this month 
from the factory's field at Burbank, Calif. 
Designed to meet the Navy's need for a huge 
plane capable of reaching any island outpost 
with high-priority loads of men and equip
ment, the 92-ton Constitution is expected to 
be making one-stop flights from the West 
Coast to Japan and China within a year. It 
will find its way with the most complete 
navigational radar equipment ever installed 
in aircraft. 

Now equipped with four 3,000-hp. Pratt & 
Whitney Wasp Major engines, the 156-foot 
airplane has characteristics that promise even 
more .speed and power. Its high-altitude, 
high-speed, laminar-flow wing will permit the 
installation of gas turbines when they become 
available. 

Within its figw·e-eight, "double bubble" 
fuselage, the Constitution can carry 92 pas-

• 

~ ., . 
• 

sengers on an upper deck and 76 on a lower, 
in addition to a crew of 12. Spiral stairways 
fore and aft connect the decks. 

The entire lower deck may be used for 
cargo. Hoists that can lift five tons at a crack 
will load and unload the plane at isolated 
bases through wide doors ( 106 by 7 4 
inches) in the fuselage. 

Two Constitutions have actually been 
built, at a total cost of $27,000,000. One will 
fly while the other undergoes extensive static 
tests to measure its full sh·ength and poten
tialities accurately. 

While it is estimated that the Constitu
tion, because of its great weight, can oper
ate from only 50 airstrips in the world, it 
can take off fully loaded in 2,350 feet, land 
over a 50-foot obstacle· and grind to a stop 
in 2,300 feet. This equals the performance 
of many smaller transports. On small island 
fields, reversible inboard props will shorten 
the landing distance somewhat. 

Four wheels on each main gear provide 
enough footprint area for landings on rough 
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tropical airstrips, and save a ton of structural 
\Veight. The plane also lands without the 
smoking impnct usual with big planes: pre
rotation devices turn the wheels at landing 
speed just before they touch the earth. 

F or safe ty, the flight engineer wiJl observe 
all propellers from his station through wide
angle lenses fitted into the side walls. He can 
reach a11 engines and most of the fittings 
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through man-sized tunnels in the wing if he 
wants to make inspections or repairs in Hight. 
A one-shot ]ubrication system makes it pos
sible to pump oiJ to all four nacelles. 

Air bled from the engine turbos and heated 
to 300 degrees F . keeps all leading edges 
warm enough to prevent the formation of ice, 
while electric wires imbedded in the wind
shields gmtrantee unobstructed views for the 
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pilots. Some of the ed ge-heating air ( PS~I, 
July '46, p. 11.2) . mo\'ing through a pair of 
heat exchangers. warms the cabin. 

Three hundred hot meals can he se1Ted 
aboard on long flights. Immersion heaters in 
tanks bv the stairwell and under the wash 

• 

basins in the rest room provide hot water 
for cooking, bathing and shaving. Garbage, 
stowed in tin cans, will be tossed overboard 
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" ·hen the plane is flying at low altitudes over 
open ocean. 

Enough gasoline to fly 6,000 miles-9,990 
gallons-is carried in four integral wing tanks, 
sealed tight with putty made from crude 
rubber. So fueled , the Constitution can ferry 
important cargoes from New York to the 
Panama Canal in eight hours, to D akar in 
West Africa in 13 hours. 
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V-2s will carry spectrograph. outside filtering blanket of atmosphere. 

By MARTIN MANN graph, is a prism placed inside a camera, be
tween the lens and the film. The prism di-

T HAT long-standing riddle-what makes vides the light from the lens into its com
the sun tick-may soon be solved. Photo- ponent wave lengths, or colors, so that the 

graphs now being made 100 miles above the film records a broad spectrum band (the 
earth by a V -2 rocket camera are expected rainbow) composed of lines representing 
to record ultraviolet rays so short that they each wave length. 
cannot penetrate the atmosphere. From Since every substance has its own set of 
them, scientists hope to learn more about characteristic spectrum lines, which change 
the source of all our energy and many of with conditions, much information about the 
our troubles. sun can be obtained from study of its spec-

If you ever listened to a European broad- trum record, or spectrogram. It is through 
cast suddenly fade into a bedlam of static, such a study that the supervisors of the nrn 

you have heard one effect of the sun. Huge ject, Drs. James S. Van Allen and J 
oceans of hot gases on the surface of the Hopfield, of Johns Hopkins Univer · Ap-
sun jam radio communications. They also af- plied Physics Lab , hope the ex-
feet the weather, but the relationship be- .. .,uLU~ gaps in our e sun. 
tween these sunspots and disturbances• ~-~~~~ t~~~~~~~g expected to re
our atmosphere is not understood. ~ cord light waves as as 1,200 ang-
have been blamed for booms ~11sts in strom units (about iJ...,.(JJl'lllltonths of an inch). 
business. And if enough e learned Only incomplete ~!lyses of sunlight can be 
about solar energy, we freed from made on the sr.roitin~j. for the miles of air be-
worry about coal, · tween the §i;Uif and the spectrograph lens fil-

The few u.uu being exposed this ter ly all light below 3,000 
year are not ~:~ to clear up everything, but attempts to climb 
they are to show the first true pic- effect of the ..,....,. 
tures spectrum of the sun. And that tting spectrographs in vcu.nJv~ 

the key-as new spectra frequent especially successful beca 
ua ret(,>ee:n in the past-to discoveries of ~r- did not rise more than miles. 
tling portance. The instrument P '"' for rocket can take a graph up 
this vy-sponsored research, A ride in a V-~~afCIWE~v 

The rotor that h 
is slipped into its 
the square -""""' 
that sepa 
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ph's film strips 
1 ·'""1~+proof shell. Inside 

t lt<tJ""i ium fluoride 
component col,ors. 

cam assembly moves.!.f h 
rorc:>~IO that a new strip of .r.t ..... !9'i el(R~sed every 
~rsec:onds. The slotted cam center of 

photo is t he heart of t · movement. 



' 

. ·-

all view of the spectrograph. The ultraviolet 
ght enters the instrument through the long tube, 

which is placed in the very nose of the rodet. 

jaunt. The rocket smashes into 
at about 3,600 m.p.h. with 
rate equivalent to 20,000 
gravity-at the instant 

~c«~leJra tion 
the force of 

the tiny 
ighing only a frac

"' '-'H an equivalent weight 
ectrograph could be con

that crash. But a film 
Making the holder sturdy 

to protect the spectrogram in the 

film strips, 
tion of an ounce 
of 30 lbs. N 
structed 
holder 

impact, therefore, became the major 
problem of the designers, John Forrest, 
Harold Straat, Ralph Dakin, and Walter 
Guenther of the Bausch and Lomb Optical 
Company, Rochester, N. Y. The result was 
a two-piece, cylindrical steel casket, called 
a cassette, that is practically indestructible. 

The outer shell of the casket is an 11-
inch hollow steel cylinder with a lengthwise 

Through the opening in the spectrograph con be seen 
the cylinder that contains the film. The ultraviolet 
light enters this casket through the slot just below and 
to the right of center. 

• 

0 
0 
0 ,... 

0 
w 
c: 

0 
0 
I() 
It) 

z 
w LU 
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...J 
m 

OUTER SPACE 

INFRARED 
(INVISIBLE) 

VISIBLE ULTRAVIOLET 
(INVISIBL..E) 

The atmosphere blocks sunrays shorter than 
3,000 angstroms in wove length. The rocket 
camera, climbing above this filter of air, is 
expected to catch light never recorded before. 

The solid steel film holder, shown 
above, is strong enough to sur
vive the final 3,600-m.p.h. crash 
when the V-2 hits the earth with a 
force 20,000 times the pull of 
gravity. The 25-lb. cassette, con
taining the film holder, will then 
weigh half a million pounds. 
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Dr. John J . Hopfield, of Johns Hopkins, a super
visor of the rocket-camera project, fits the film 
holder into the spectrograph. 

slot that admits the broad spectrum band. 
Into this shell fits the motor-driven film hold
er, a solid steel rotor with a number of flat
tened faces bearing guides to hold the strips 
of film. One portion of the cylindrical surface 
remains curved and is coated with black vel
vet. This curn •d section covers the slot in 
the shell before and after the film has been 
exposed, making a light-tight seal-like the 
slide in the film holder of an ordinary 
plate-back camera. 

Acceleration a Hazard 
The casket is fastened inside the body of 

the spectrograph, which is of simple design 
but extremely rugged construction. For even 
though the spectrograph may be destroyed in 
the final crash , it must withstand the terrific 
forces on the way up, when the rocket leaps 
to a speed of 3,000 m.p.h . within a few sec
onds. Lenses and prisms are made of syn
thetic lithium fluoride, which transmits ultra
violet light of w~n-e lengths too short to pass 
through glass or e\·en quartz. The objective 
lens, set in the tip of the rocket nose, is a 
hemisphere, giving an extremely wide angle 
through which light can be collected. VVith 
this unusually wide angle lens the spectro
graph catches sunlight e\·en though the rock
et may not point directly at the sun. 

To secure a number of spectrograms made 
at d ifferent altitudes, an electric motor turns 
the fi lm-holding rotor, exposing a new strip 
of film every 20 seconds. This intermittent 
movement of the rotor is obtained with a 
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cam wheel called a Geneva wheel, which 
acts somewhat like the mech anism in a mo
tion picture camera. 

As the rocket soars out of the atmosphere 
a microswitch, preset on the ground, starts 
the motor, bringing the first strip of film into. 
position at the slot. When the last strip has 
been exposed and the black velvet again cov
ers the slot, a bolt automatically locks the 
rotor and shell together. 

Special film for use in the V-2 spectro
graph was made by the E astman Kodak 
Company. A fluorescent coating that glows 
visibly when struck by ultraviolet light helps 
record the very short wave lengths, since the 
gelatine in photographic emulsions does not 
transmit light below 2,000 angstroms. 

So far only one V-2 spectrograph has been 
built, future plans depending on the results 
obtained from the present experiments. If 
there is a second model, the designers plan 
to use a mirror, controlled by a photoelectric 
cell and moved by a servomotor, to reflect 
sunrays d irectly to the spectrograph. 

Saving the Instruments . 
~'lodification of the rocket itself- to reduce 

the speed of fall and in that way minimize 
damage to component parts and instruments 
- has also been proposed. To save an in
st rument in the nose of the rocket, Dr. Hop
field suggests a time-fused explosive charge 
to blow away the head after the rocket 
reaches peak altitude. Tumbling end over 
end, the freed nose would drop more slowly 
than the rocket, which, stabilized by its fins, 
falls head first. Another method, also em
ploying an explosive charge, would d iscon
nect one fin, causing the entire rocket to 
tumble and fall more slowly. Attaching par
achutes to the instruments, which would 
automatically be jettisoned after the highest 
altitude was reached, is another possibility. 

Even these precautions may not work. 
The crashing rocket digs such a deep ~rater 
that recovery of any surviving instrument 
from the rubble of steel, earth and rocks 
can be very difficult. And if the hole fills 
with water, as one did, there would be 
small chance of fishing out a particular 
recording device. 

Allowing parts of a rocket to fall sep
arately also has its drawbacks. Too small 
for radar tracking, they could be lost for
ever in the vast desert. The record fligh t of 
the eighth V-2 is an example. Two weeks 
afterward, troops were still seeking records 
of the trip. 
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BIGGEST BOMBER. The Consolidated XB-36, world's 
largest land-based a irplane, is shown above with a 
B-29 Superfo rtress, which used to be a monster in 
its own right. The war-born giant mode its first 
test fl ight lost August and, in the Army phrase, 
"exceeded expectations.' ' So big that few present 
airports can handle it , the XB-36 is powered by 
six 3,000-hp. Pratt & Whitney pusher-type engines. 
It is 163 feet long , has a wing span of 230 feet and 

GLASS HELMET. Made of laminated glass and 
styrene plastic, this bulging aviation helmet weighs 
less than two pounds. It has built-in radio head
phones and a sponge-rubber interior for the 
wearer's comfort, and protects an airman's head 
by equalizing distribution of impact forces. De
signed by the Aero Med ical laboratories, Univer
sity of Southern California, and Northrop Aircraft, 
it was first used in tests of the XB-35 flying wing. 

l 
t 

. weighs 160 tons. Its tail is as tall as a five-story 
building , and its main tires are almost nine feet 
high. It is designed to corry a crew of IS and 30 
tons of bombs I 0,000 miles. Consolidated has an 
AAF contract for a fleet of B-36s, and plans a 200-
passenger air-line version. 

• 

........ T'S NEW 
YIATION 

ROCKET BOMB'S FORERUNNER. Built to test the 
efficiency of flying-wing design for a rocket bomb, 
the midget man-carrying Northrop glider shown 
below is now used for instruction . With a wing span 
of less than 30 feet , the tiny craft is capable of 
slow rolls in free fl ight after being towed aloft . . 

·-• 
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Above: Na vy's new co ntact-fl ig ht trainer. 
Below: Dehme l inst rume nt-fl ig ht tra in er. 
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New electronic trainers and 

tiny flight controls for switches 

make flying easier. 

PILOTS now can leaTn how to fly loops entirely 
by instrument in an earth-bound cockpit that 

doesn't budge an inch. The ne\\· electronic 
Dehmel flight trainer, produced by Cmtiss
Wright, can imitate-on instruments-the flying 
characteristics of anything from a small personal 
plane to a four-engined transport . 

In another recently developed electronic trainer, 
a cockpit on wheels equipped with a periscope, the 
Navy is teaching student pilots ho\\' to strafe, bomb, 
and launch rockets in an F 6F. The pilot gazes 
through the periscope at a relief map on the ceiling 
and feels that he is looking at the earth from a 
moving plane. As he "dives," the periscope moves 
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closer to the ceiling; as he "climbs," it re
treats; when he "banks," its reflector cants 
realistically. 

A third new mechanical aid for pilots, pro
duced by the Douglas Aircraft Company, is 
a set of baby flight controls that are being 
used in place of switches in the cockpit of a 
still-secret · jet plane. Psychologists say that 
the small-scale controls will simplify the 
highly demanding job of flying the plane, 
improve its pilot's reaction time. 

As a student in the Dehmel instrument 
trainer goes through the motions of flying
flicking switches, moving levers-current 
dividers, called "contour potentiometers," 
send varying voltages to servomotors. The 
servos then change the instrument readings 
as they would change in actual flight. 

The radio system of this trainer is as com
plete as an air liner's. It can duplicate any 
radio range or airport beacon; it even imi
tates the CAA's blind-landing system. 

The moving pencil_ of a .f.ljght-path re
corder, mounted behind the trainer, tracks 
the "plane," enables the student to check his 
mistakes after each session. If a. 360-degree 
turn is not constant, for example, the track 
will look like a badly warped egg instead 
of a perfect circle. 

Recorded engine noises are piped into 
both the Dehmel and Navy trainers to help 
pilots learn to synchronize engines by ear. 

• 

For a secret jet plane obviously intended to land 
on a carrier, Douglas engineers designed a mini
ature arresting hook in place of the switch the 
pilot normally fl ips to let his tail gear down. 
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Among the Douglas toylike fligh t controls that en
able a pilot to recog nize and reach more quickly for 
the switch he wa nts is a small, hand-operated "foot" 
pedal for braking the jet plane's landing roll. 
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The landing-gear lever is a strut and wheel four 
inches long. Grouped functionally, the Douglas 
flight-control switches operate freely when the pilot 
is wearing his parachute and safety belt . 

The wing-flap lever, half on inch wide and three 
inches long, has a contour very similar to that of the 
actual flap. The movement of each small control 
parallels that of its full-size counterpart . 
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Parachutes for a Test Plane 
SPIN tests on untried airplanes have al

ways been perilous. \Vhen :\lartin prepared 
recently to spin-test its new BT~I :\lauler it 
went all out to provide safety for the test 
fliers and the costly prototype. It hnd hn> 

Red Light on Stalls 
CAA RECORDS ascribe more than half of 

the deaths in private flying to the pilots' 
failure to recognize an approaching stall. 
Hope for reducing the rate of such fatalities 
lies in the Safety Fligh t Comp<my's new 
"Stall \Yarning Indicator." This CAA-ap
provecl device ( he low ) is mounted on the 
leading edge of a plane's wing (see d i<l
grams) and when the stall point nears it 
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special spin parachutes designed. E ach was 
tested for 9,000 pounds. These were placed 
in tubes undei· the fuselage (above). Had 
the :\Iemler gone into an unbreakable spin
which it didn't-the pilot could have saved 
himself and plane by releasing the 'chutes 
and checking the fall. 

flashes a light and sounds a horn in the 
cockpit to alert the negligent flier. 
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Owner locks car on leaving it. Attendant presses 
button, arm in foreground grips bumper. 

Arms automatically roll car onto the transfer table, 
which will carry it to empty stall . 

- • 
ntton 

PRESS a button and park your carl 
Park-0-Mat automatically places an auto 

in any desired stall of a garage. vVith it, 
more cars can be parked in less space in 
less time by fewer attendants. 

At the garage entrance arms grip the 
front and rear bumpers and slide the car to 
an elevator. This stops at the proper floor; 
arms slide the car into the stall. Another 
button reverses the process, bringing the 
car to the entrance in less than a minute. 
Since the car does not run w1der its own 
power, the owner can lock it when he leaves. 

The Los Angeles manufacturer points out 
that the Park-0 -Mat can be installed in lots 
too narrow for ordinary p arking. 

TK& HEAVY DOTTED LINE 
SHOWS THE PATH TAKEN 
BY A CAR DURING THE 
PARKING OPERATION. 

THERE IS ONLY ONE 
__):~~ TRANSFER'i PLATFORM 

CAR ON TRANSFER PLATFORM 
READY FOR PARKING 

After leaving car, position ing device returns to 
entrance where operator stands at controls. 

OC T. B5 
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You visit your dentist and he thinks there 
may be something wrong with that bi

cuspid-better take a picture . He puts the 
X-ray film carefully into place and then ·he 
tells you to hold it there. It is the one op
eration he cannot p~rform for you. The 
rays from his low-power machine, harmless 
to patients who undergo them only at long 
intervals, would add up, and sooner or later 
he would lose his fingers-or worse. 

Before 1895, when Roentgen discovered 
the X-ray, sunburn was the only harm done 
to people by radiation. But now atomic 
bombs have released vast invisible clouds 
of lethal radioactivity, and lesser but dan
gerous amounts of radioactivity will become 
commonplace as atomic energy is put to 
work. 

For protection against this, the weirdest 
danger in the world, men must depend en
tirely on advance precautions. One can get 
a fatal dose, either cumulatively over, years 
or in a millionth of a second, and not know 
anything has happened to him until too 
late. Man's inventiveness, in short, has far 
outrun his built-in safety equipment-except 
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Eternal vigilance is the price 
handling radiation safely. 

~~ 
Only dista nce protects 
agai nst radiat ion , such as 
scarre d t his Ja panese boy. 

By CARL DREHER 

for the protection provided by his brain. 
Radiation as such is nothing to be afraid 

of. The eye sees by electromagnetic radi
ation. Solar radiation warms and feeds us. 
Radio waves pass through our bodies and 
we never know it. Even the centimeter 
waves of radar are so long, compared to the 
cells and atoms of the body, that they can
not harm us. 

It is artificial radiators which emit sub
atomic particles or waves that cause trouble. 
These include naturally radioactive sub
stances like radium that become dangerous 
-and useful-when concentrated from ores, 
and man-made isotopes of familiar elements. 
Another category includes X-ray generators 
and all the various atom-bombarding and 
fissioning devices like the cyclotron, the 
uranium pile and the atom bomb. Finally, 
we must reckon with everything that has 
been rendered radioactive by exposure to 
such devices. 

The danger however, can be measured. 
The unit of X-radiation is the roentgen (r ), 
and the human bodv should not be sub-

• 

jected to more than 0.1 r a day as a regular 
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thing. This tolerance dose allows a sizable 
safety margin but it is better not to ex
periment with an overdose. 

Measurement reveals the danger. Pro
tection may be secured in three ways: dis
tance, direction and shielding. 

Distance is effective since intensity nor
mally falls off according to the inverse square 
law-double the distance from the source 
and you get only one-fourth the intensity. 
Radiation sources should, therefore, be as 
far as p.ossible from occupied rooms in the 
same building. 

Directive protection depends on beaming 
the radiation. Precautions must still be 

• 

taken against the scattering of the beam 
when it strikes an obstacle, such as a pa
tient- or even air. 

Shielding consists of interposing ma
terials between the equipment and the 

Drawi ng a bove shows what 
it to kes to stop va rious 
atomic particles and rays. 

n removing ra d ioactive ma
t eria l from pile after neutron 
bombardment (left). carrier 
block is pulled into lead shield 
to prot ect workers. Mean
while, p ile holts. Be low, de
fined rad iation beam, issu ing 
from hole ( No. 20) in sh ield 
of atomic pile, is halted by 
lead bricks in foreground aft
er passing experimental de
vice in center. 

• 

operators. Additional partial protection is 
given by rubber-lead aprons and gloves. 
Shielding may also be built into the radiator 
itself, as in the modern X-ray tube. 

Despite these safeguards, operators and 
innocent bystanders are going to absorb 
some radiation. No important sour< ~e is 
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Periscope is used for safe observation of separation 
of fission elements from pile uranium, taking place 
in cubicle behind two-foot concrete wall. 

weak enough to be wholly harmless. The 
New York City Board of Health recently 
banned baby X-ray outfits used in fitting 
shoes. 

In practice, a powerful source with built
in protection is likely to be safer than a 
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Long-hand led tongs keep physicist at safe d istance 
as he puts highly radioactive material into " hot" 
cubicle, where it will drop down to processing units. 

Workers wear film badge and pencil-like radiation 
meters on shirt to record personal exposure as they 
test apparatus in cubicle that is not in use. 

weak one where safety depends upon skill
ful use. A dental X-ray operator will receive 
his daily dose of 0.1 r in eight mouth exami
nations-even if he keeps out of the beam. 
If he doesn't, he will get more than the 
tolerance dose. Fluoroscopic units, where 
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the picture is thrown directly on a screen, 
can also be dangerous. The operator is liable 
to turn up the current to get a brighter 
image, and overexpose himself. Mobile 
X-ray equipment in hospitals and factories 
likewise requires fast work and, sometimes, 
rotation of operators. 

X-ray penetration varies with the tube 
voltage. The higher the voltage, the more 
necessary-and more difficult- it is to confine 
the radiation by fixed shielding. Present-day 
medical and industrial machines range from 
10,000 to 2,000,000 volts. Lead is an ef
fective barrier at low and moderate voltages. 
The entire room must be covered except for 
the lead-glass observation window, some
times backed by water or a lead solution. 
Dangerous radiation may escape through 
the smallest leaks, so nails must have lead
covered heads and sheeting must be over
lapped at the joints. 

Lead is easy to work, but expensive when, 
for example, a half-inch thickness is re
quired to reduce the radiation from a 400,-
000-volt X-ray unit to the tolerance level at 
13 feet. Consequently, at the higher volt
ages, building materials are generally used, 
although sometimes 20 times the ordinary 
thickness is required . Concrete becomes 
more effective, however, as the voltage goes 
up: at 1,000,000 volts the ratio is little over 
six to one. 

The 1,000,000-volt X-ray installation at 
Memorial Hospital in New York has con
crete walls 15 to 36 inches thick, a 36-inch 
floor and an 18-inch ceiling. The lead
covered door is additionally protected by a 
15-inch baffle wall. This room is well
shielded; at no point outside is the radiation 
greater than 1/ 10 of the accepted maximum, 
and at the operator's control station, behind 
a water tank and window of leaded glass, 
it is only 1/ 25. 

A million volts are often used in industrial 
work, sometimes without adequate protec
tion. With a large industrial machine on full 
power and nothing in front of the tube, the 
radiation at 100 feet may greatly exceed the 
tolerance level. It may pass through the 
building wall and expose people outside or 
even in another building. To add to the 
danger, typical targets of a high-voltage in
dustrial unit, such as armor plate, require 
long exposures. The beam is best directed 
toward the groun<i . 

In the betatron the electrons are whirled 
through thousands of revolutions and then 
loosed at the target like a stone from a sling. 

Sharply beamed, the betatron is not yet a 
radiation headache, since the few in ex
istence are in highly skilled hands. But Dr. 
G. Failla, one of our foremost radiologists, 
recommends that the safetv limit for betatron 

• 

workers be reduced fivefold to 0.02 r per 
day. 

Shielding a cyclotron is another problem 
entirely. The neutrons it emits behave dif
ferently from X-rays and lead and concrete 
are less effective shields. In lead, the neu
trons bounce off the heavier nuclei and con
tinue on through the atom. Neutrons will, 

With this remote manipulative device, workers can 
open bottle of radioactive material and draw a 
sample while staying outside danger zone. Bottle is 
buried in heavy lead block with only top sticking 
out. Mirror shows what's happening behind shield. 

lead-brick wall guards physicist as he evaporates 
a purified sample of a radio-isotope in "semihot" 
lab. long tongs are used to handle beaker. 

OCT. 89 
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ho"·cvcr, give up most of their energy to a 
hydrogen nucleus, which weighs almost ex
actlv the same. The action is like that of -
two billiard balls. Paraffin, sawdust, and 
water, all hydrogen-rich, are most effective. 

The ()0-inch Berkele,· cn;lotron is almost . -
enclosed by fi,·e-foot water tanks, and the 
operators slay behind an H~-inch concrete 
wall. Since the cyclotron gives off other 
radiations beside neutrons, lead is also used. 
Water tanks 2.5 feet thick mav shield the -
new 18-l-inc:h cvclotron which will be iso-. 
]ated 011 a lonely hill, the control room 
probably behind 100 feet of earth. 

The atomic: power plants are shielded 
mainlv b,· "veiY thick, walls of concrete . . . 
with steel doors. All operations are handled 
by remote controL The principal radiation 
from an atomic pile is neutronic, but alpha 
and beta particles and gamma rays are also 
present. The splendid safety record of the 
Manhattan Project shows what can be done 
in protecting personnel. 

But accidents will happen. Even at 
safetv-conscious :\lassachusetts General Hos-. 
pital, six qualified experts received doses 
of 1,000 to 2,000 r during a few seconds ex
posure last year while testing a 1,200-kilo
volt electrostatic generator. This machine 
emitted an electron beam that the men 
carefully avoided, but collision with air 
particles scattered enough electrons to pro
duce severe burns. And at Los Alamos, Dr. 
Louis Slotin, a well-known atomic scientist, 
was killed recently when enough fissionable 
material was accidentally brought together 
to cause a flash of gamma rays and neutrons. 

Dangerously radioactive materials are moved from 
lab to lab in special lead containers. A probe 
counter, a t right, checks possible radiation leaks. 
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Slotin knocked the equipment apart after 
the fatal slip occurred and seven other 
workers surviYed. 

If radiation is released for military pur
poses, the possibility of protection is dubious 
indeed. Bikini taught us that the sole pro
tection from radiation "·hen an atomic bomb 
explodes is distance and plenty of it. The 
flash of le thal radiation, principally gamma 
rays and neutrons, lasts only a millionth of 
a second, but it is likely to finish everyone 
within range, eYen if they survive tempo
rarily. At the same time, fission products 
are flung in all directions. 

Uranium fission products include isotopes 
of strontium, zirconium, tellurium, molybde
num, and ruthenium. \Vhere these are de
posited the area will remain radioactive from 
32 days to five years. The same applies to 
large masses of water or steel ("hot" ships 
or buildings) in which radioactivity may 
have been induced. ~oreover, poisonous 
particles may be inhaled and fish caught in 
radioactive water may be deadly. 

The only safeguard for atomic-bomb radi
ation is political rather than technological. 
But for peaceful uses radiation can be con
trolled like any force of nature. U nquestion
ably atomic power has sharply increased the 
risks-but also the blessings, actual and po
tential. If nobody was endangered by radia
tion 50 years ago, neither could anyone 
detect a flaw in a steel rail nor have a 
thvroid cancer treated with radio-iodine. 

• 

F or better or worse we are living in the 
atomic age, which is also the age of radia
tion. What we make of it is up to us . 

All lab workers undergo frequent checks for possible 
radioactive contamination. They wear washable 
clothing and special shoes marked by painted toes. 

.. 
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CAPS AND SLEEVES FOR TOOLS. A tough pro
tective coating can be applied to tools, machine 
parts, tubing or wires with a new process developed 
by the chemical department of General Electric. 
Plastic material, available in caps or sleeves, is 
immersed for two to four hours in a dilating solu
tion that expands the material as much as 50 per
cent. Then the sleeve is put in position and allowed 

LIGHTWEIGHT MICROPHONE. Ten ite plastic, a 
cellulose acetate butyrate product, encases a crys
tal microphone designed as a hand or table model 
for home recordings and public-address systems. 

to dry, which shrinks it to less than original size. 
As an insulating grip for wrenches and pliers 
( abov~, left) the material also protects the tools 
from rust or corrosion. Fitted over a threaded part 
(upper right), it shields the threads from damage. 
The sleeves (lower r.ight) are shipped dry and tests 
have indicated that the coating will keep indefi
nitely without splitting and cracking. 

SCREW-HOLDING SCREWDRIVER. The double 
blade of the screwdriver shown below can be sepa
rated inside a screw head to hold it for setting. 
Handle and button that operate blade are Tenite. 

OCT. 91 
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:Lamp that Talks. The gap between 
radar and walkie-talkie h as been bridged by 
Westinghouse's new .cesium-vapor "talking . 
lamp." The lamp picks up words from a 
mike (above ) and transmits them secretly 
by infrared rays to a parabolic reflector. 
This receiver unscrambles the rays and re
converts them into d early audible words at 
conversational speed. 

Ever-Clear Wintlshields. Ne
sa, a new method in which glass gets a 
transparent coat which can carry electric 
current to all parts of a windshield, 
spells an end to icing and fogging (b e
low, right) . Pittsburgh Glass developed it. 
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t/!F'or normal inside. . . 
, telephone ca lls -.,....____. 

For stenographer's convenience --

THrs· is the···versatile · · It will 
automatically answer telephone, tell 

the caller to "go ahead," and then record his 
conversation. The instrument, complex in 
design but 'Qased on a ~imple principle, com
bines a telephone and a steel-wire recorder. 
It can be hooked up .to any telephone line. 

An amazing feature .of Ipsophone is that 
it will divulge recorded messages over the 
telephone. if given a prearranged code num
ber. To get this· service~ the user opens the 

• 
• 

• 

..----· Unks any single telephone 
to lpsophone 

..--- Records conversations 

To hear messages phoned 
from outside 

For repeating last 
sentence only ------. 

Removes any recording 

For leaving messages on 
another office lpsophone 

Key for locking 
i nterofflce buttons 

Dral\'iO£ by ll. I . Cohen 

locking code buttons 

lock on the left at the bottom of the receiver 
box, punches the. desired. code number on 
the top. two rows of numbered buttons, and 
relocks the lock again for secrecy. In calling 
the rob9t to ask for messages recorded during 
~ absence, the user says "Hello" twice in a 
distinct voice an~ gives the secret code num
ber. The ~·telephonograph" then repeats its 
stored conversation, erasing it afterward if 
told to. Werkzeugmaschinenfabrik Oerlikon, 
a Swiss firm, developed the Ipsophone. It is 
not yet av:ailable in the United States. 
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H ANDMADE "thermal sniffers," which 
can scent a rising current of warm air 

four seconds ahead of a glider's wing and 
guide the pilot to it, nosed through storm 
clouds over central Florida last summer, 
hunting for information vital to everybody 
who flies. The "sniffers" rode rough skies as 
part of an all-out effort by the AAF and 
Weather Bureau to find out exactly what 
goes on inside a thunderhead. Rugged P-6ls 
joined the search, carrying precision-made 
meteorological and aircraft insh·uments, 
VHF radio, radar, movie and aerial cameras 
into ice, snow, and hail miles above the 
baking earth. 

Safe flying in the dirtiest weather will 
come sooner because of this clinical study 
of storms, which went on from June 28 to 
September 30 in and over a perspiring sector 
about 20 miles southeast of Orlando and 
will be resumed next April in Ohio. 

The doctors who took the pulse, listened 
to the breathing, checked the blood pressure, 
and photographed the insides of sullen 
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Thunderheads explored 
by planes, gliders and 
radar in Florida skies. 
By W ESLEY S. GRISWOLD 

PSM photos by HUBERT LUCKETT 

thunderheads were mostly volunteers. In 
addition to the P-61 pilots they included 
glider pilots of the Soaring Society of Amer
ica, Weather Bureau technicians, instrument 
experts from the National Advisory Com
mittee for Aeronautics, and University of 
Chicago scientists. By April the Navy ex
pects to join the nrobe with its Hellcat 
drones, engaged this year at Bikini. 

A diamond-shaped area of some 60 square 
miles was roughly staked off in the scrub 
pines, swamps, and sand around St. Cloud, 
and dotted with every available weather 
instrument that would be useful. With far
sighted radar, ground-based west of Or
lando, developing storms were spotted and 
tracked. vVhen it became certain that the 
mushrooming cumuli would pass through 
the open-air consulting room prepared for 
them, the P-6ls were sent up from the 
oven-hot runways of Pine Castle Army Air 
Base to batter their way through the churn
ing cloud masses. 

Instruments in the planes automatically . 

Copyngh ed materl"l 



' 
recorded the buffeting turbulence, mile-a
minute updrafts, temperature ranges, pres
sures, and relative humidity they encoun
tered at 200 m.p .h. Gliders were towed into 
position to rise into the thunderclouds on 
wind-current elevators and make similar 
recordings at a more leisurely pace. Self
operated movie cameras filmed the brief 
life stories of storms, took thousands of 
pictures of radar scopes and instrument dials. 

Nobody knows yet precisely what causes 
a thunderstorm and what h appens in its 
boiling interior. There is no way of telling 
bad clouds from worse. But when the miles 
of movies and graphs made in Florida and 
scheduled to be made in Ohio have been 
analyzed, man will know much more about 
the kinds of planes, instruments, and tech
niques he needs in order to fly safely through 
the most dangerous atmospheric conditions. 

Two-man training gliders, lent by the Navy, were 
loaded for thunderstorm probing with instruments 
they had never carried before. In the co-pilot's 
place were an eight-channel VHF radio, recording 
cameras, and a barograph. Each instrument panel 
had I I dials instead of the usual six. 

Revolving radar antennas (left) at Orlovista swept the horizon 
for developing clouds. Controllers watched thunderheads grow on 
their scopes (below). tracked P-61s to the edge of a designated 
storm, often 20-30 miles away; "talked" them through it by radio. 

Rocking steadily as it gaped at the sky, "Beavertail" (left). 
a height-fi nding radar at Orlovista, measured distant cumuli 
from base to tip on a scale graduated to 40,000 feet. The cloud 
photographed on the scope below towered about 25,000 feet. 
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There were 55 of these Weather Bureau huts 
scattered at one-mile intervals over the test 
area. When a thunderstorm crossed this sec
tor their instruments automatically recorded 
all changes in pressure, temperature, humidity, 
and wind that took place beneath it. 

A "thermal sniffer" (below), used for the 
first time on the thunderstorm project in 
Florida , is a ring of I 00 delicate thermo
couples Hirdlinq a fat balsa-wood container 
with a core of ice and water in a metal cylin
der. Circular aluminum shield protects the 
thermocouples from the sun. 
· Two "sniffers" were mounted 50 feet apart 
on the wing tips of a glider. A string gal
vanometer in the cockpit measured the tem
perature gradient between them, recorded 

changes as minute 
as 1/ 250 of a degree 
Centigrade. Dr. Au
gust Raspet, research 
director of the Soar
ing Society of Amer
ica , invented and 
built this warm-air 
sleuth. 
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Sending a radiosonde balloon aloft near Lake St. Cloud 
to "get a picture" of the upper air before the day's 
convection started. Convection is the building up of 
turbulence without necessarily producing clouds. Radio 
direction finders tracked the balloons. 

A sensitive free-air temperature gauge with a time lag 
of only one second, the thermoresistor or "thermistor" 
(below) was improvised in Florida by overworked 
NACA and Univ. of Chicago instrument experts. Nick
named "salt-and-pepper shaker," the thermistor was 
mounted above the hood of each P-61. Baffles in its 
nose kept rain from soaking the resistor (at left, out
side its aluminum housing), a needle of carbon 
material. When a low current was passed through the 
resistor its resistance varied greatly with even a slight 
change in temperature. The current was amplified and 
a cockpit dial recorded the temperature change. 

. . ' 

\ij~g.~·_:BEECHCRAFT BONANZA. The butterfly tail, replacing . . 
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Working with an acety
lene torch and molten 
metal instead of the chisel 
and done that most sculp
tors use, Floyd F. Nichols 
(right), David City, Neb., 
creates miniature works of 
art from steel welding rods. 
He studied anatomy before 
he took up his unusu.al art 
medium, and now puts his 
knowledge to use in his 
hobby. He specializes in 
the portrayal of horses and 
men in action . 
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The 50-foot throwback to prehistoric times 
shown above is one of the inflated rubber 
monsters that Ed S. Conner, of the Good
year Tire and Rubber Co., dreams up in 
his spare time. When they are nat charg
ing hunters for the benefit of a photog
rapher, the novel products of Conner's 
imagination are rented or sold to enliven 

. parades or play a part in advertising stunts. 

Photo• from a Rim produced by JERRY FAIRBANKS 
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There are fewer crowned heads than there 
used to be, but many of the crowns worn by 
past and present royalty have been re
created by Max Berman (above), Santa 
Monica, Calif., a retired jeweler, in his col
lection of synthetic reproductions. He is 
shown putting the fin ishing touches to one of 
his copies. Among his collection are repro· 
ductions of the crowns of Nicholas· II of 
Russia, Napoleon , early English kings and 
many others, as well as scepters and swords. 
Motion picture st!Jdios rent his glittering imi
tations for court scenes. 

Making scale-model miniatures of firea rms and ammuni
tion is the pastime of Carlos Diniz, Beverly Hills, Calif. 
H is collection is shown above, with its proportions empha
sized by the bulk of the normal-sized weapons in the 
background. Items in the collection range from pistols to 
machine guns, and represent developments covering several 

hu ndred years--from 
wheel locks of the 
16th century to weap
ons employed in 
World War II. Some 
of his tiny creations, 
especially the pistols, 
are scarcely larger 
than a match, but he 
fashions every part 
exactly to scale. Seated 
at his workbench (at 
left}. Diniz examines 
his model of a present
day automatic rifle, 
which is not much big
ger tho" an ordinary 
lead pencil. 

" Littletown," a miniature village bu ilt of odds and ends, was begun II years ago by William 
Murray, Chesterton, Ind. It is a complete town , even to the ships soiling its waterway for the enjoy
ment of young onlookers, and includes a hotel in addition to its houses, shops and public buildings. 



The. three color photogra phs on this page are 
all mode from the some und erexposed color 
transparency. All were modo with tho aid of 
the Birch-Field Variscope, and demonstrate 
the range of color correction it makes pos
sible. Th e picture at the top has too mu ch 
blue; the one at lower left, too much red. The 
lower ~ight-hand version, gaining by the ex
perience obtained in making the p receding 
two, represents a close approximation of the 
a ctual colors of the origi nal subject. 

• 

a 's-
Variscope replaces filters 
and makes truer pictures. 

By E. J. MURRAY 

REPRODUCING photographs in natural 
color, long a difficult and uncertain 

process, can now be done with great accu
racy and without the use of cumbersome 
multiple filters. The new Variscope does 
the trick. 

Developed and perfected by C. H. Birch
Field, of New York City, and his son; 
Arthur, the same team that invented the 
Iriscope (for making color projections from 
black and white stills) , the Variscope looks· 
like a small transparent bull's-eye. It is a 
disk made up of three concentric rings of 
color, mounted in a fixture that roughly 

• 

resembles· the iris of a camera lens. When 
attached to optical equipment, it can be 
adjusted with a twist of the fingers to con
trol and modify color balance in transmit
ting photographic images from a transpar
ency to a reflecting surface, such as printing 
paper or a plain wall screen. 

This apparent simplicity is deceptive so 
PSM Photos by HUBERT LUCKETT 



Here 's how the Var.iscope works. P is one of 
millions of points on the transparency; P1 

is the image of P on the print. Midway between 
the two is the Variscope ( B). viewed from top 
at right , which fits on enlarging lens (A) and 
separat es the color into its component parts. 
Changing setting of d iaphragm {C) alters the 
relative •ntensity of primary col rs to achieve 
proper color balon 

AFTER. The strikingly improved print above 
was mode with the assistance of the Veri
scope, properly set to correct the color bal
ance of the group of different flowers . 

BEFORE. Look at this p icture, then glance 
at the some flowers above. Both prints were 
made from one properly exposed color trans
parency, but the reproduction below, was 
mad~ without using recommended color filters. 
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far as the construction and perfection of 
the Variscope are concerned. Actually, the 
three color bands are extremely complex 
factors. Each consists basically of one of 

. the subtractive primary colors: red, blue 
~d yellow. To the color in each ring has 
been added a certain amount of each of the 
other primaries. The proper amount for the 
beat results and the width of the individual 
bands have been determined after long and 
painstaking trial· and· error experimenta
tion. With · nine variable factors three 
colors, three intensities, and three band 
widths the possible variations ·run into 
tens of millions. However, by a stroke of 
good fortune, the Variscope was perfected 
after a mere 1,200 tests. In developing the 
Iriscope young Birch-Field made more than 
30,000 trials. 

Basically, the uncontrollable factors in 
color photography resolve themselves into 
one major problem-the actual production 
of the various types of tripack color film 
and paper. In each case, these products 
consist of a simple base film or paper
upon which are superimposed three separate 
layers of chemical substances. Each layer 
18 sensitive to one of the primary colors 
and contains appropriate dyes and coupling 
materials. For proper color balance, the 
required thickness of each one of these lay
ers is 5/ 1,000 of an inch, a coating thinner 
by many times than the thinnest sheet of 
tiuue paper. And a variation of a mere 
1/ 50,000 of an inch, while invisible to the 
naked eye, is sufficient to ruin the color 
balance in any picture. The mechanical · 
dffllculties involved in obtaining a sensitized 
layer with an over-all accuracy closer than 

Anatomy Students' Quiz Bird 
. 

Is Three Other Creatures 
• 

DESIGNED to test students of com
parative anatomy, the birdlike 

skeleton at right was built from the 
hind leg bones of a cat; the neck , 
wings, breastbone and backbone of a 
chicken, and t he skull of a pike. Some 
students spotted the fab:r:ication, but 
others identified it as anything f rom 
a pter odactyl to an "ar cheopter y." 
The oddity was created ,by . War d's 
Natural Science Service, of Rochester, 
N. Y., at the request of Dr. D. W . 
Davis, of William and Mary College. 
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1j 50,000 of an inch are practically insur
mountable. In consequence, all tripack film 
and color paper must be corrected,· both in 
exposure and printing, with a variety of 
filters. 

• 
The trouble with using filters doesn't stop 

right there, either. When light of any color 
mixture passes through a filter, it passes as 
a dift'used mass of color, and some of the 
light of all colors is absorbed by the filter. 
The light that then reaches the re.ft.ecting 
surface the color paper or the screen-is 
thus not only diminished in intensity but 
has been aft'ected in all of its color compo
nents rather than just the one for which the 
filter was originally used. 

The Variscope overcomes these difficulties 
because it is not a filter. It is based on the 
principle that light of any ·given color is a 
mixture of the primary colors in various 
amounts. It separates these colors as they 
pass through it and recombines ~em again 
at the focal plane. None· of the purity is 
lost because each of the primary colors 

• passes through its proper color band. At 
the same time, the amount of each color 
pas.sing through the Variscope can be con
trolled by the irislike action of the mount. 

Obviously, if the correct color balance is 
obtained for one color point, it will be the 
proper balance for all color points, or for 
the image as a whole, in the case of a single 
transparency. · 

From this, and from the illustrations on 
pages 100·101, the possibillties of the Vari· 
seope can be seen. It greatly simpli.ft.es 
laboratory technique by eliminating filters 
entt:rely, and by combining color control 
and enlarging into one simple operation. 

. . .. 
' ~ 
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Filling a blast furnace by the wheelbanow load (above) was 
a back-breaking iob In 1871. Lower right: using the optical 
pyrometer, In moclern precision , ... !making, to measure tem-
perature of molten metal In a 150-ton-c:apacity open hearth at . 
the South Chica90 worb of the Carnegie-Illinois Steel Corp . 

• 

By HARTLEY E. HOWE 

STEEL experts like to tell about 
the old-timer who heard a 

couple of cubs arguing a bout how 
much carbon there was in a piece 
of steel. He picked up the sample, 
broke it, tasted it, a.n._d said it was 
.40 percent carbon. Skeptics t hEm 
sent the sample to the lab. It 
proved to be .39 percent car bon! 

Millions of tons of steel have 
been made with such by-guess 
and by-gorry methods, but they 
are no longer good enough . Pre
cision instruments now are taking 
the place of the accumulated skill 
of eye and hand--and human 
tongue. Today's expert, for ex
uring the exact extent to which 
tells the carbon content by meas
uring the exact amount by which 
the steel interrupts a magnetic 
field. 

For year s, steelmakers esti
mated tem-vera~ure by plunging 
an iron ba r into the molten metal. 
If the end melted off clean and 
square, the steel was " just r ight ." 
Now an immer sion pyrometer 
measures the electric current set 
up when wires of two different 
metals a r e heated at their point 
of contact in the furnace. 

To measure the silica content 
of slag- impor tant in checking on 



A 200-ton ladle dumps molten iron into a furnace at the Great lakes Steel Corp., where N-A-X High Ten
sile steel is made. This new-type metal uses chromium, zirconium, manganese and other alloys to make 
a product t~at. is d.uctile, resists impact, fatigue, corrosion , abrasion, and has good welding properties. 

Tappi11g a 250-ton open-hearth furnace. The liquid 
metal r~ns into a ladle that will carry it to be 
poured and cast into in·goh. Carefully controlled 
ttmporat~ros aro vital in making proscription steel. 

t he progress of steelmaking- the old-timer 
used his eye. Now the slag is poured into a 
metal tube, called a viscosimeter, and the 
distance it runs down the tube in a given 
time tells the story. 

This shift from shovel to laboratory 
methods makes tremendous change in t he 
final product possible. Steel is no longer a 
single rrieta l, but a family of thousands. 
From these the metallurgist can draw a 
metal suited to practically any specialized 
purpose--or concoct a new one almost as 
easily as a pha rmacist mixes a prescription. 

The jobs that st eel must do nowadays 
vary as greatly as those of people. Struc
tural steels that go into .girders and beams 
lead a comparatively simple life. All they 
have to do is carry a static · toad- until a 

• 
hurricane comes along and produces some 
highly dynamic effects against the outside 
of the building. Rail steel, one of the first 
of the special types and still the finest steel 
produced in large quantities, has to take 
the pounding and grinding of tons of 
heavy cars bouncing up and dow_n. Another 
branch, the stainless steels, must stand the 
corrosive acids that go into making pickles 
--or photographic developers. 

Heat-resistant s teels must hold their 
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Here the 6-foot-long, 8-ton ingots are cast in iron 
molds. From this raw steel come locomotives, auto 
frames, furniture , and a thousand other products. 

strength and shape while being repeatedly 
heated to 1,500 degrees F. and then cooled 
again. Other steels must endure · the icy 
chill of quick-freezing equipment. Free
cutting steel must machine easily for screw
making. Tool steel has to keep its super
hardness while glowing red hot as it cuts 
into revolving metal. Steel pipes and ship 
plates must be easily welded. . 

Engineering steels among the most im
portant groups- must take every conceiv
able kind of load in such forms as automo
bile crankshafts. Spring steels must bend 
under a load- and bound back into shape. 
Electrical sheet steel must have special 
properties to save power in generators. And 
yet other steels must roll readily into plates, 
be easily drawn for wire, enamel smoothly 
for bathtubs, be highly magnetic for com
passes, or even combine a hard surface with 
a tough core for armor plate. 

To make these special steels, the metal
lurgist changes the chemical composition of 
plain steel. He varies its internal struc
ture by heating and cooling it. He works 
it by hammering or stretching, which 
also changes the physical structure, or he 
combines such techniques. 

Basically, steelmaking consists of remov-

• 

At slabbing mill, ing ots a r-e rolled until 5 inches 
th ick, 54 inches wide, then cut to orde r. Thirty 
percent of original ingot is lost in th e fi nishing . 

ing impurities from pig iron or scrap. 
Now it has been found that some "impur
ities" can be helpful. Small quantities of 
phosphorus increase tensile strength, elas
tic limi t and corrosion resistance. The right 
amount of sulphur makes a r olled steel easy 
to machine: sulphide fibers break off and 
keep the cutting edge free of chips. Silicon 

At stripping mill, the largest in the wo rld, rib
bons of N-A-X stee l 5 feet wide and '/ a-inch thick 
ore rolle d at a ro te of 22 miles on hour. A sing le 
ingot will produce o 500-foot-long ribbon, 
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. 
improves the bounce of spring steels, jacks 
up the tensile strength of structural steel, 
and is particularly helpful in making special 
steel for electrical apparatus. 

Tiny amounts of other elements improve 
the quality of steel- just why, nobody 
knows. A touch of boron--one of the best 
of these "needles" - so small that commer
cial analysis cannot detect it in the ~shed 
metal, makes steel both harder and stronger 
without losing its toughness. 

Changes Wrought by Alloys 
• 

More important are the pure metals that 
are alloyed with steel. Chromium not only 
harden~ it, but provides strength at high 
temperatures. Even more valuable is chro
min;m's high corrosion resistance, which 
makes stainless steel resistant not only to 
rust but to · the corrosive liquids used. by 

·the chemical industry. 
Stainless steel is made of 18 parts ot 

chromium with eight parts of another com
mon alloy, nickel (the other 74 parts are 
steel). The nickel adds toughness~ Manga
nese is ~other tough baby that makes steel 
stronger but .not more brittle. Manganese 
also increases the depth of hardness im
,portant since large pieces of -steel do not 
harden equally all the way through. All 
commercial steels contain at least a little . 
manganese. 

Tungsten, which comes from the interior 
of China, has the highest melting point of 
any metal. As an alloy, it enables steel to 
keep its hardness when heated and is used 
for the tools that cut metals at high speeds. 
Molybdenum has the same function-and 
since it comes from Colorado it has been a 
lot easier to obtain in recent years. ' 'Moly" 
has also replaced scarce nickel and chro
mium in structural steels. 

Copper increases resistance to atmos
pheric corrosion and at the same time builds 
up strength and hardenability. Cobalt

. very expensive is primarily a toughener, 
used together with tungsten. Aluminum is 
often combined with · chromium to produce 
the proper grain in a surface-hardened steel. 
Vanadium, which comes from' mines high 
in the Andes, improves tensile strength and 
elasticity, and is particularly important for 
increasing resistance to fatigue-the ten
dency of steel to fail under certain condi
tions of repeated stress. 

Complex Ingredients 

Some of these alloys are used singly
many are combined into complex alloy 
steels .. In World War n, when imported 
nickel and chromium became scarce, it was 
found possible to replace many. s~dard 
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engineering steels with new types. In these 
National Emergency steels, ·small amounts 
of several alloys are used to produce steel 
equal to that containing large quantities of 
one or two of the scarce alloys. The future 
of these new NE steels is still in ~oubt. 
They . use smaller amounts of expensive 
virgin alloys, but they require much more 
care in sorting the scrap before dumping 
it into the furnace. It is yet to be deter
mined which is cheaper. 

New alloy combinations are constantly 
being discovered. One of the more recent 
ones the high-temperature-resistant steels 
- made possible our high-level bombers and 
the superspeed jet planes. The turbosuper
chargers that enabled aircraft to fiy almost 
eight miles above sea level had to endure 
the fiery breath of the flaming exhaust 
gases that drove them. Jet engines have 
to withstand even higher temperatures-a -
up to 1,500 degrees F . or more in the rotor 
blades. Any ordinary steel loses its strength 
at these temperatures and begins to "creep" 
or change shape under stress. But metal
lurgists developed new alloys using nickel, 
chromium, molybdenum and other elements 
- and made possible speeds approaching 
.that of sound. 

Now engineers are demanding metals 
which will take even higher temperatures · 
up to 3,000 degrees. The researchers are 
scratching their heads and going back to 
their laboratories. 

Giving Steel Added Strengt .. 

Working steel-forging it, · rolUng it, 
drawing it out into rods or wires increases 
its strength. These }>rocesses usually come 
~ the :final fabrication. Long before, the 
steel has been strengthened by heat treat
ments that alter the internal structure of 
the metal, making the grain ftner {which 
improves. the quality) .while relieving the 
internal stresses (Which make the steel 
brittle) . 

The Saracen swordsmiths took a slave 
with them out into the desert where they 
forged their famous Damascus blades in 
secret. When the sword reached a certain 
color in the :fire, indicating the right tem
perature, the smith would pull it out and 
plunge it into the body of the slave. That 
unfortunate's internal heat was, of course, 
close to 98.6 F ., and he provided a con
trolled-temperature cooling bath. 

Modern heat treatments are less dramatic 
but considerably more e1fective. The steel 
is :first quenched by heating it above its 
critical temperature (varying with its com
position), then .suddenly cooling it. The 
heating dissolves the alloys and forms a 

· soltd solution of carbides · in the ferrite 

Copyrighted material : 
J 



Automatic controls in ·strip rolling have replac:ed 
brute force and tedious hand measuring. ·Here, 
workma n controls speed of mill, pressure of rollers, 
thic:kness of plate, etc., on a high-speed strip mill. 

created by the iron 1n the mixture: the 
cooling again changes the molecular struc
ture, to martensite a mixture of carbides 
ftnely dispersed 1n the ferrite. The ftner 
the dispersion, the ftner the steel, but since 
martensite is brittle as well as strong, the 
steel is then tempered. It is again heated
not quite as much as before and the car
bides and ferrite rearrange themselves 1n 
a coarser structure. When the steel is cooled 
a second time it is somewhat softer but a 
good deal tougher. 

Additional beatings and coolings may be 
carried on through annealing and normaliz
ing processes that further modify the struc
ture. . Recently experiments have been in 
the opposite direction-freezing steel to 
temperatures far below. zero to make it 
harder. Here the research metalllirgists are 
coming up against the fundamental .struc
ture of matter, exploring why some things 
are strong, some weak, some hard, soine 
soft. 

Steel men just smile when they hear abOut 
the coming .. age of plastics" or .. age of 
light metals," which some prophets are 
proclaiming. They have what is today 
America's biggest industry and the world's 
most versaWe material. 

But they also know that steel will have 
to fight to keep its place as the king of 
metals with new prescriptions for new uses. 

Ev•n detection of pinholes is done automatically. 
As steel rolls under electric light, a photoelect ric 
cell sets up a current if light passes through. 
Bethlehem Steel developed this detector apparatus. 

Penetrating X-roys also hove a place in the modern 
steel industry. Below, a technician concentrates 
the pinpoint beam of a powerful X-ray machine on 
a gigantic casting to search out internal flows. The 
machine con be moved back and forth, and its 
long, tube-like end can be swung in a vertical arc. 

' 
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A water-color drawing; scaled one inch to the foot, is squared off by the pictorial painter for his 
own guidance in putting ~&~ch outsize art work on a board with raw paint •. 'This Is shown below, 
ov•~rl~£~id on an outline sketch of pictu,. and letterin~ that is ·keyed to serve as . a color chart • .. 
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BLACt<. 
:---LET"T"F:RS 
:......--

Neck-croners who watch skyscraper artists often 
wonder how they work out the big painted boards. 
These pictures of the jumbo sign above Fifth Ave
nue and Forty-second Street show the successive 
steps. (I) First, the old sign is blocked out. This 
is done by a crew {five men) that puts up the 
scaffolding and gives the entire area one heavy 
coat of gray paint or, in the case of a rush job, 
a coat of quick-drying white. This crew a lso de
livers in a metal box a ll the cans of colored points 
needed for the new sign. { 2) Then a pictorial 
pointer and a helper, who does the lettering, take 
over. They square off the board and , with chalk 
and indel ible pencil, sketch the picture ond letter· 
ing of the new sign. ( 3) These scaffold Rem bra ndts 
carry only their brushes and o few tubes of paste 
colors that the pictorial man may need to bring 
out highlights in the art. { .. ) The _.1-by-51-foot sign 
(below), completed in four days, will retain high 
visibility for at least six months. Arrow points to 
the box of po ints. 

li., . 
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NEW IDEAS 
from the 

\ 

Keeps (;olors In Line. A resin
and-heat treatment of the printed outlines 
of pictures in 9hildren's paint books, devised 
by Will H. Connelly, of Park Rj.dge, Dl., pre-

··vents water colors from running and mar
ring the painting. In printing the pictures, 
resin is applled to the wet ink; then, under 
heat, the lines ·swell or puff up, forming 
slight barriers or dams between the sections 
of the drawing to keep colors separate. 
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Faucet Fountain. Drinking 
from a faucet is made a .simple matter
by the easlly attachable invention of 
Paris Cambs, ]'lew Haven, Conn. A 
plastic spout, which can be turned in 
all directions on its axis, is attached 
_by a :flexible elbow to 'the downtumed 

...1 outlet of a faucet of any shape. 
• Turned upward, it provides an easy

to-reach drinking fountain that elim
inates the need for glasses, which may· 
become unsanitary ln the bathroom. 
The position of the spout can be 
quickly adjusted to point the stream 
of water in the direction needed. Since 
the diameter of .the spout is some
·whaf smaller than ·that of the faucet, 
the water issues at increased force. 

(;loek With One · In the 
blackness of night or at the ftrst light 
of · dawn, bleary-eyed sleepers can tell 
the time in a wink by means of an 
electric clock devised by Howard D. 
Werts, of La Salle, Dl. It has a minute 
hand· and hour numerals made of 
Reon tubes; the hand glows contin
uously while the numerals light up · 
individually and stay on for approxi
mately 59 minutes, according t~ the 
time of day or night. The mechanism 
of the clock is conventionally oper-

·. ated on orqiila.ry alter
nating current, ·but a 
transformer is used on 
the current for the illu
minated minute hand 
and hour numerals. 

• 
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Teakettle Powers Sterilizer. 
A flexible extension ·from the spout of a 
teakettle, invented by Richard H. Wolf, of 
Gary, Ind., delivers hot steam to sterilize 
jars of canned food. A spring-controlled 
pressure arm above the perforated · nozzle 
helps the canner clamp the lids on imme
diately after applying the steam. When a 
cover, held between the short steam nozzle 
and long, flat metal pressure arm is placed 
over a jar of hot food, . steam is admitted 
through a finger-operated valve. · 

Adjustable Clothes Hanger. 
Since coats and dresses vary considerably 
in shoulder width, WiWam M. Gallagher, 
Oklahoma City, has contrived a hanger 
that can be adjusted to nearly any size of 
garment. Shaped like an ordinary wire coat 
hanger, the invention adds two tubular 
shoulder extensions that slide over the base 
wire to enlarge the spread. The hanger can 
be expanded for clothing of all dimensions. 

Flshlnll·Bod Holders for Cars. 
Originatea by H. M .. Wood, of Madison, Wis., 
for the benefit of those who wish to carry 
fishing rods or other poles conveniently on 
automobile trips, this contrivance consists 
of· a pair of hard rubber or plastic racks 
along which the poles may be laid. The 
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racks are screwed into rubber suction-cup 
bases, · which ar~ then attached in the usual 
manner to the top or fenders of the car. 
They may easily be used in the same ~ay 
on boats. Single racks might be useful for 
stacking paint brushes or hanging up tools 
in workshops. 
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St urdy wheels salvaged from the old wagons of pre-automobile days are in style again, this 
time as antiques. Beginning on page 148, Eric Sloane tells how to turn them into furniture. 

Extra-long rubber carries Sky Climber (left) to a 
high altitude, while a folding prop and the deep 
undercamber of the wing and tail insure a slow, 
flat glide. Turn to page 156 for building plans. 

• 

Scraps of colorful strip· inlay left over from 
furniture making have been put to a novel use 
by one ingenious craftsman. As seen below, he 
makes jewelry of them. Details ore on page 150. 

' 
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Bright Hues of This Season Invite Your Camera. 

AUTUMN challenges every photographer 
to try his hand at color pictures, for 

at this season nature sparkles with oppor
tunities for vivid transparencies and prints. 

Yet fall also has its photographic pitfalls . 
For example, the crystal - clear air and 
bright colors may deceive you into under-

exposures, moisture-laden lenses may blur 
your negatives, and the decreased contrast~ 
produced in nature by the softer sunlight 
may result in poor ,print quality. In an 
article on fall photography, beginning on 
page 182, Don Storing suggests how to 
handle your camer a in this fine season. 
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Da•hhoard That Tells All. 
Gauges to show the motorist exacuy· how 
much air is 1n the tires, how much oU and 
water in the engine. Suggested by L. R. 
Ruegg, ~ake MUls, Wis. 

Televlifon ''felephoiae. victor i . 
Tunison, 1 rumansburg, N. Y., believes it 
would be an advantage to push a button 
and be able to see as well as hear the 
person to whom you are phoning. 

Eleetrle Pants Creaser. With such 
a gadget, made to ftt into any ordinary 
socket, Stephen J. Stack, Plains, Pa., be
lieves that a man's trousers could always 
have a knife-blade edge. 

II JI POPULAR 
• SCIENCE 

1 

Beds Bung from Ceiling. Using a 
pulley system, beds could be raised when 
the ftoor needed dusting or adjusted to suit 
an occupant's wltlm, says Mrs. R. Kash, 
Cincinnati, Ohio. 

Palette for the P .. late. Having 
wrestled with bu1fet luncheons, Bruce 

• 

Deutsch, Clarksville, Tenn., suggests a 
safety-first service tray shaped and thumb
holed like an artist's palette. 

Pain-killing Drill. James H . Gillen, 
Jr., of Seattle, thinks patients would ex
claim, "Doc, it's a pleasure," if dentists 
could ·use a liquid anesthetic that would per
colate through drills. 

., 

• 
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A battered but sturdy whaleboat (upper left}, a Conestoga wagon 
(upper right). and a well sweep (right) with a 25-foot crotched sup· 
port ore among the larger tools and mechanisms housed in the 
Bucks County Historical Society's four-story central hall. 

• 
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Our forefath...S had their gadgets' to make life easier 
in the days before power and electricity • 

• 
By -LEIGH MITCHELL HODGES 

. 

I N A' huge concrete museum in -Doyles
town, ·pa.-one of the first wholly 

"poured," and woodless from bedrock to 
roof . ridge some 26,000 original ·tools, im
plements and utensils ten a vivid story ot 
how Americans Uved and worked before 
steam power came into · use. This major 
collection of ita kind reftects a broad _range 
of inventive and manual · 'kill, and impres
sively emphasizes the part played by stone, 
wood, and ~etal in the household and fteld 
activities of the nation froin Jamestown and 
Plymouth to the tum of the 19th century. 

True to Emerson's dictum that .. an insti
tution la the len_gthened ~dow of . one 
man," this free museum is a monument to 
the zeal and energy of the late Dr. Henry 
Chapman Mercer., who gave it tO the Bucks 
Co1p1ty Hi,torical Society in 1916, 14 years 
before his death. · He was a local boy, born 
to ease; was graduated from Harvard, and 
was lured from the law by a 1lalr for 
archaeology and folklore. While exploring 
prehistoric caves and Indian haunts in Penn
sylvania he stumbled on many reminders 9f . ' later pioneers in barns, attics, and junk 
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piles. These crude but efficient products of 
primitive handicraft spurred him to a wider 
search for such relics of early days, and for 
40 years he spent much of his time wander
ing through his own and neighboring states, 
mostly on bicycle, gathering them in. Man~ 
items have been contributed by visitors. 

The collection is intended to show the 
mechanical progress and development of 
industry. Through the early centuries of 

;-._···.-- -r • ~·~J 

· ~: · f · l. • • ... . . ... ' . 
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man's rJse from savagery, all agricultural 
and mechanical labor was done by hand. 
Gradually man began to use his brain more 
and his muscles less and to conceive and 
produce machines that .utilized animals for 
motive power. The greatest forward step 
made in the arts and crafts, after the dis
covery and use of fire and possibly the 
wheel, was the harnessing of wind and 
water power by means of the windmill and 

the water wheel. By the mid· 
dle of the 15th century certain 
heavy occupations were car
ried on almost entirely by one 
ot these means or the other. 

Practically every art, trade, 
profession and calling that the 
nation's builders have followed 
are represented in the Doyles
town museum's 69 gallery 
rooms and alcoves and in the 
great central well where the 
larger items are displayed. 
Every exhibit, from the lard 
lamp to the lumbering Cones
toga wagon, is a genuine 
antique. 

Decorated with brilliant tiles designed and made by Dr. Mercer, 
museum's donor, the original library room with its co11crete floor, 
walls, bookshelves, window frames, and grained ceiling is a de
pendably safe place for its priceless books and old documents. 

"The collection offers a new 
way of studying and illustrat
ing history," declares Horace 
M. Mann, curator of the His
torical Society. "Not the po
litical or documentary history 
of nations, but of man's striv
ing to contend with the forces 
of nature and supply his crea
ture needs." 

Someone has called the 
museum a "wilderness of won
ders." And thousands of Amer
icans and foreigners have 
wondered at the ways shown 
there for conquering the wil
derness to which the colonists 
came, or in which they we~e 
born. At the museum visitors 
see an illustrated story of long 
labor and hard living; of pa
tience and persistence. It is 
the real story of our indepen
dence, which was mothered by 
aelf-dependence! · 

The museum has more than a score 
of cigar-store Indians and other 
wooden figures, including (left to 
right) Pocahontas, Punch, a page 
boy, and a postman, They were the 
spare-time products of the wood
carvers who shaped the human 
forms that graced the prows of 
early clipper ships. 

Copyngllted maten, 



This Concord coach is 110 years old and saw service for 
many decades between Boston and the immortal Way
side Inn, Sudbury, Mass. It is still in first-class condition. 

Built ISO years ago by Patrick lyon, then America 's 
leading ma~er of fire-fighting apparatus, the hand 
pumper below was hau led and handled by Philadelphia's 
leading families and saw service for 45 years. 

• 

More of Dr. Mercer's 
colorful tiles, decorated 
in relief with scenes 
copied from cast-iron 
dove plates that date 
bee~ tQ Biblica l times, 
frame the old-time fire
place (below) that is in 
one of the museum 
rooms. The close-up at 
the left depicts "The 
Family Quarrel" - hus
band and wife fighting, 
urged on by flying de
mons as the children 
protest in vain . 

Highly skilled fingers, with benefit of scissors, 
dyes and wire, fashioned this beautiful bouquet 
from feathers of a White Leghorn, and it looks 
as decorative as it did when it was made, 75 years 
ago. No Victorian parlor was complete without a 
glass-domed cluster of feather or wax posies. 
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Hand-chiseled from a log of oak, this 
big screw-nine niches in diameter 
and six feet long-was used in east· 
ern Pennsylvania until SO years ago 
to supply the squeezing force for a 
huge "beam" cider press. The oaken 
beam into which this screw fits is 28 
feet long and IS inches square, and 

·pivots on a stout upright. Through 

• 

\. 

• 

hand-turned action of the screw, the 
opposite end of the beam was slowly 
forced down on o wooden block that 
fitted into a slatted container filled 
with alternate layers of ground 
apples and rye straw, and the juice 
flowed into a wooden trough. 

"The Bible in iron." Here is port of the museum's prixe collec
tion of 400 iron stove plates, the oldest of which was cast in 
Germany in I S67; an American-cast plate dates back to 1726. 
These artistic relics of the first attempt at central heating 
picture mainly Scriptural scenes. Averaging two feet square, 
five1 ,plates were bolted together, forming a backless "box" 
(lower left) that fitted over a hole ·cut to the fireplace. 

Some of the comb-making tools shown below belonged 
to Michael Crouse, of Lancaster County, Po., who left his 
bench to fight with Washington's army and who used 
them at Volley Forge to make combs for fellow sold iers. 
Transforming a cattle horn into a hair tool was a tedious 
process that first required the horn to be heated until 
soft enough to be slit and flattened, as seen on the 
"shaving horse" at left. There held tight on a clamp, 
it was knife-shaved to proper thinness; then the blank 
form was sawed out of it and fastened in one of the 
oblong clamps on the bench. After the teeth were eut, 
the ends were rounded and 'he edges smoothed. · 

~ 

Except for a few windows t~at can be 
opened for ventilation, the thousands of 
panes that admit daylight or enclose mu· 
seum cubicles ore set in concrete sash. 
Doors are of metal and gloss, as shown in 
this view of the small ·room that houses 
the collection of threshin~ implements. Dr. 
Mercer planned the Jireproof structure as 
it went along from day to day, without aid 
of an architect, and did much of the work. 
,_.. --·· -· - ·· · ~--·· _ _. __ - ·- ···---· -· ··-- .._....,__ .....____., 
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Synonymous with the perils faced by A.merican 
pioneer5 is the typical covered wagon, at right, 
which was used by Thomas Hovenden ( 1840-95) as 
.one of the models f.or his famous painting, "West
ward Hoi" It is a well-weathered reminder of the 
slow, dangerous journeys settlers made across the 
plains in quest of gold or free homesteads. 

PSM photographs 
by HUBERT LUCKEn 
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The pen was mightier than the typewriter when these 
crude machines were in their heyday. The Columbia Type
writer (right, above), patented in 1885, was pushed to 
the limit at 20 words a minute. The contraption beside 
it has such modern touches as "cap" shift and bell. 

• 

The tension t elephone set (below) was found in an old 
carriage factory in Bucks County, Po. The two-way 
"talkie" was used in the '80s and oper'ated without bat
teries; a wire stretched tight betwe.en two drumheads of 

· · vellum or parchment could carry the voice. 

The sturdy hobbyhorse (left) , bearing 
seams and patches that tell of long and 
hard use, was the delight of some child 
more than I 00 years ago. This white-pine 
mount and other homemade toys and rag 
dolls share a room of their own. 

-
The ingenious meat chopper below was a t ime
and-labor-saver in preparing the makings for 
sausage, scrapple and mincemeat. With the aid 
of gears, driving belt and ratchets on the re
volving shaft, the hand that turned the wheel 
caused the chopping table to turn and the 
blades to rise and fall, mincing the chunks of 
pork, beef, or apples spread on the circular 
wooden block. The device was used until recent
ly by many German families in Pennsylvania . 

• 



A COPPER r oom within a copper. room, 
built with lumber that not even a 

pencil has marked- that is the formula for 
a radlo-testing chamber in which conditions 
are as nearly perfect as man can make 
them. Such a room, pictured on this page, 
has been built at the Curtiss-Wright plant 
at Columbus, Ohio. Double copper walls bar 

The extra-heavy outer door is fitted into position 
to complete the room's protection against possible 
outside infl uences upon the complex radio devices. 

outside interference, and inside interference 
is eliminated by constru~tion details : com
plete air conditioning, all wiring in rigid 
conduits, no tire sprinklers or other metal 
objects to hamper shielding. Even the kiln
dried, oil-treated lumber is unmarked, 
because a pencil'~ graphite might lessen 
resistance between the copper walls. 

W. l. Bauer,· designer of the test cha~ber, checks a 
radar unit, one of many delicate mechanisms that 
con now be inspected under almost ideal conditions. 



What the well-dressed airman will 

to narrow the gap between what 

can do-and what men can stand. 

By MARTIN MANN 

HOW fast can man fly-and live? In the 
gulf between the 600-m.p.h. speed that 

is his physical limit today and the 3,000-
m.p.h. velocity of the fastest Hying machine 
( V -2 ) he has devised lies the unexplored 
region of aeronautical science. Air Force 
and Navy scientists, assisted by researchers 
from many universities and laboratories, are 
1ushing the development of safety equip
ment to keep man in step with the airplanes 
of tomorrow. 

Already under test are new Hying suits, 
parachutes, automatic releases, deceleration 
straps, pressure cabins, and qnick-exit de
vices-all needed to overcome the extra 
dangers of supersonic speeds and ultra
stratospheric altitudes. 

Wartime experience with 400-m.p.h. fight
ers gave forewarning of the difficulties to 
be expected in bailing out of high-speed, 
high-altitude aircraft. This important prob
lem has been attacked at \Vright Field, 
Ohio, by the design of an automatic three
piece escape set including a seat ejector 
that literally shoots the pilot clear of a plane, 
an aneroid parachute release, and the jerk
less, nonswaying ribbon parachute. All are 
self-operating-the airman does nothing from 

• 
., 

the time he pulls the ejector trigger until 
he lands on the ground. 

The seat ejector was developed to meet 

' 

a need that existed even \yith airplanes con
sidered slow by present-day standards: 
pilots jumping "from the cockpit did not fall 
fast enough to escape being hit by tail · 
surfaces or other obstructions. With the new 
Air Force device, the flier and his seat are 
shot 60 feet straight up in one second. A 
second automatic explosion then disconnects 
the strap holding the· man to the seat and 
opens a small parachute to pull the seat 
away, leaving the man to fall free. 

The propelling mechanism is a small 
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37 -mm. gun mounted vertically in the cock
pit behind the pilot. Instead of the usual 
projectile, a long tube, attached to the seat, 
fills the gun barrel. \ Vhcn the pilot pulls the 
trigger, near his right leg, the explosion of 
the 37-mm. shell expels tube, seat and 
pilot with almost instant acceleration to the 
60-feet-per-sccond speed. This rapid ac
celeration ,,·ould impose severe strain on the 
man, pushing him clmvn into the seat with 
a force equin tlent to 20 times his normal 
weight- much like the effect felt in an ex
press eleYator, but exaggerated hundreds 
of times. The harm this strain may cause, 
particularly to the spine, is still being in
vestigated, although the first test with a 
human being was made without injury. 

Once clear of airplane and seat, the :Bier 
still faces a double hazard. He must drop 
quickly to an altitude low enough to give 
him sufficient air- if he opens his parachute 
too soon he dies from anoxia (lack of 
oxygen) ; too late, he smashes into the 
ground. The aneroid parachute release 
eliminates both dangers by opening · the 
'chute automatically at a preset altitude. 

This ne\v release is basically an aneroid 
barometer, which contracts with increasing 

• atmospheric pressure. \Vhen the falling man 
reaches the predetermined altitude, the 
atmospheric pressure at that height causes 
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the aneroid unit to contract and fire a small 
shell-about the size of a 12-gauge cartridge 
-which releases the rip cord. The aneroid 
unit can be set for a particular altitude at 
any time, on the ground or in the air, so the 
pilot can change the setting to meet the 
conditions of his :Bight. 

An ordinary parachute, opened at ex
tremely high speed and altitude, would jerk 
the :Bier hard enough to injure him or even 
rip the harness away. To prevent such 
accidents, a unique parachute made of 
interlaced ribbons is used. The ribbon para
chute eliminates opening shock by permit
ting some of the air trapped under its 
lattice-like canopy to escape through the 
spaces between ribbons, so that the jumper 
slows down gradually to a safe rate of 
descent. 

This gradual deceleration also makes the 
ribbon parachute valuable for high-speed 
jumps at lower altitudes. It h as been tested 
at velocities as high as 375 m.p.h. with 
good results. 

Even this ne\v escape set will offer pro
tection only up to 450 m.p.h., reports Brig. 
Gen. ~lalcolm C. Grow, the Air Surgeon 
General. Tests indicate that the air pres
sure at higher speeds would be too great 
for the human body to withstand safely. 
For bailouts at extremely great velocities 
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and altitudes, Gen. Grow predicts the use 
of a pressurized cabin, or capsule, which 
can be ejected with the flier inside. A 
parachute would be !ttached to the cap
sule itself. 

Another method of reducing opening 
shock in parachute leaps is being developed 
at the Research Institute of the Naval Medi
cal Center, Bethesda, Md. Workers there, 
under the direction of Comdr. Howard R. 
Bierman, have designed a safety harness us
ing a special undrawn nylon, which stretches 
inelastically (without recoil) to safeguard 
pilots in crashes. The harness could also 
be used to provide protection against most 
of the sudden jerk accompanying the open
ing of a standard parachute. Costing only a 
few dollars: the new harness has the ad
vantage of economy over the ribbon 'chute, 
which is more than three times as expensive 
as the standard equipment. 

The undrawn nylon harness also promises 
protection against "ram effect," or sudden 
deceleration, a danger which becomes vitally 
important at very high velocities. Engineers 
fear that, in the event of engine failure at 

A je t fighte r pilot mod els t he G (for 

gravity ) suit that he Ips him with
stand centrifugal fo rce in fast, t ight 

t urns. Deta ils of t he suit o re shown 
in inset (U. S. AAF Photos') • 

• 

supersonic speeds, air friction would slow 
the aircraft so sharply that passengers would 
be thrown forward and crushed-just as if 
the airplane had flown into the side of a 
mountain. The nylon harness might decel
erate the occupants gradually enough to 
prevent harm. 

High speeds introduce another unusual 
danger: blackout, or loss of consciousness in 
fast turns. In this case, a partial solution was 
found in special flying suits, called G suits, 
early enough for them to see combat use. 

Blackout results from the tremendous 
centrifugal force acting on a pilot when he 
makes a tight turn at great velocities. This 
force pulls the blood downward from his 
brain, numbing it and causing temporary 
blindness or unconsciousness. Since the 
effect of centrifugal force on a pilot is sim
ilar to the action of gravity, it is usually 
measured in Gs, or the apparent increase of 
a man's weight over his normal, gravity
caused weight. Thus, standing still on the 
ground a man feels 1 G, while in a 2-G turn 
his weight seems to double, in a 3-G turn, 
triple, and so on. 
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The parachute warn by the handsome dummy at 
right is equipped with an aneroid release. Using it 
for a free fall to safe altitude, pilots nAd not worry 
about pulling the rip cord too soon or too late. 

Interior view of a B-29's rear pressurized cabin. 
It provides livable pressures at high altitudes, 
but does not satisfy ultrastratospheric needs. 

To keep the pilofs blood up in his head 
-where it belongs-in high-G turns, Air 
Force and Navy researchers, aided by the 
Mayo Clinic of Rochester, :Minn., and the 
Berger Brothers Company, New Haven, 
Conn., developed special suits containing 
air-filled bladders that press against the 
abdomen and thighs to prevent blood from 
draining away from the upper part of the 
body. The supply of compressed air to these 
bladders is regulated by an automatic valve, 
controlled by centrifugal force. As G in
creases, the valve admits additional air to the 
bladders, causing them to expand and press 
more tightly against the pilot's body. De
creasing G lets air out of the bladders. 

The G suit adds about 2 G to the average 
person's ability to withstand 5 to 6 G. Safe 
turns as great as 10 G have been reported, 
however, by P-80 pilots wearing the suit. 

Since the faster postwar airplanes will 
undoubtedly require turns of still higher G, 
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better methods of surmounting this difficulty 
are being sought. Now in the design stage 
are prone cabins, in which the pilot lies flat 
on his face. In this position blood would not 
be pulled down from his brain, with a re
sulting increase in G tolerance. 

Invariably linked to greater speeds are 
higher altitudes, with the accompanying 
problems of oxygen supply and low pressure. 
Oxygen masks now in use furnish merely a 
partial solution. Pressure cabins, successful
ly employed in the B-29, can make up only 
part of the difference between livable pres
sure and ultrastratospheric pressure because 
of the danger of explosiv~ decompression
sudde~ accidental loss of pressure that might 
seriously injure the occupants of the cabin. 
New pressure suits permitting complete free- · 
dom of movement are in work, but are not 
expected to be available for two years. 

. The speed of sound-only yesterday an 
apparently impassable limit-seems sure to 
be exceeded very soon by piloted aircraft. 
The Navy has already driven its ram-jet 
engine to 1,500 m.p.h., while the V-2 can 
reach 3,000 m.p.h. Now the No. 1 problem 
is no longer how fast man can fly, but bow 
fast he can fly-and live. 
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Fun in a bowl, and excitement, too. The 
toy is called a tumble top, and is made 
af· aluminum with rounded edges. Allwork 
Co., of Oakland, Calif., manufactures it. 

Practically crashproof, 
this rugged metal scoot
er has light pressed-steel 
wheels, which contribute 
to its strength. An auto
mobile-type bumper 
adds safety. 

Here's a heavy-duty 
train, made by Timber
toy Co., Burbank, Calif., 
that challenges Junior's 
destructiveness. The lo
comotive, tender and 
express car are sturdily 
built of thick wood. 
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This cross between a rocking horse and a teeter
totter combines the best features of both. Pads 
beneath the seats act as shock absorbers when the 
frolicking gets rough. The plaything is made of 
tan metal by Houk Brothers, of Los Angeles. 
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3,000-POUNO Dropping with a force 

of 18,000 foot- pounds, this ma lignant -looking 
sledge simulates the terrific shocks created aboard 
warships by bombs, shells and mines. Devised 
by Allis-Chalmers to test methods of shockprooflng 
electrical systems- the most important and most 
vulnerable equipment in a modern naval vessel
the hammer is raised by a hoist and allowed to 
drop on a steel anvil plate upon which the mech
anism undergoing tests is mounted. 

• 

NEW MICROSCOPIC HORIZONS. The 
study of t ransparent substances invisible 
through on ordinary microscope, par
ticularly living tissues, is made possible 
by the American Optical Company's 
phase microscope, at right. A diffrac
tion plate {upper left) varies contrast 
to permit examination of such organ
isms as mold fragments , the tiny white 
particles in the photomicrograph below. 
Standard equipment can use device. 
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MAKING RADIO WEATHER-CONSCIOUS. Forseeing ranges 
of 2,000 miles fo r ultrashort waves, radar and television, Navy 
electronics experts in the Arizona desert are measuring the 
effect of atmospheric changes on high-frequency broadcasts. 
Transmitters (below}. ranging from 170 to 25,000 megacycles, 
ride a.n elevator up a 200-foot tower (above) for broadcasts to 
two similar towers 25 and 50 miles away. Varying frequencies 
for different atmospheric conditions increa ses the range and 
also provides data for weather forecasting. At left, a meteor
ologist measures dew points by sending an automatic counter 
to different levels of the tower . 
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Mockups, the plywood predecessors of future air liners, save millions 

of dollars by showing engineers what they can do and how to do it. 

Ext erior of t he huge wooden counterpart of t he Doug1 as DC-6, first of which is already flying. Accompanying 

An 80-pound plywood version of t he plane's nose wheel 
is fi tted in place for retraction into its well. This 
permits a n accurate check on tolera nces, calculated by 
engineers, before actual construction in metal begins. 

Mechanics install a dummy Pratt & Whitney 
engine, making certain that all accessories and 
lines will funct ion and that all part$ are 
accessible. The propeller is of wood, too •. 

I 
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0 F ALL the complex products of avia
tion, perhaps the most valuable are 

wood-and-fabric creations that have a top 
speed of zero miles per hour and never leave 
the ground. Somewhere in each sprawling 
aircraft plant sits at least one mockup, or 
model, of a plane that soon will ride the sky
ways. Made precisely to scale, the mockup is 
more important than any plane rolling off to
day's production line. Yet tomorrow it will 
be demolished. 

Every assembly in a mockup, like the 
control unit at right, must be faith
ful in detail. Manually operated de
vices are movable, but some instruments 
are only blueprints showing position. 

pictures show details of the mockup's construction. 

. 
> ! < 

' 

The mockup resembles in detail the air
plane it precedes. It contains duplicates or 
photographs of every working assembly and 
instrument. Engineers and designers swarm 
through it for months, remodeling various 
installations day oy day until at last they 
create an air liner that will ply the world's 
airways. The precision model, costing $100,-
000 or more, enables engineers to solve 
problems that might cost millions if mistakes 
were built into a line of transports. 
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Is the microphone within easy reach and 
the control column properly placed for the 
pilot's needs? The wooden imitations allow 
a check on position and workability. 

A dummy supercharger unit (below) has round disks of 
different sizes to represent ducts required by the actual 
mechanism. Round shaft at the left transmits power from the 
engine, which is on the other side of the protective fire wall. 
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locking mechanism of the big air liner's passenger 
cabin door is left visible for test purposes. The 
lock parts, which must function with precisio", are 
among the few metal objects in the entire mockup. 

Any airplane starts as an idea. This first 
takes shape as a rough sketch, then pro
gresses to engineering drawings. One of 
these is a three-view drawing showing ex-

- temallines, and from it come cutaway paint-
--- ings, usually in color, showing interior de-

tails. vVith these designs and paintings, 
the mockup men begin their work. 

Sometimes they first build a space mock-
\J up, throwing together a skeleton framework 

with rough floor and paper lining. Into the 
space mockup go c1ude counterparts of the 
baggage compartment, lavatory, powder 
room, seats and berths, and models of land
ing gear, wiring and controls. It is all rough, 
but engineers representing both the manu
facturer and the air line get a general pic
ture of the airplane and decide how space 
is to be allotted. 

When the customer has approved the 
space mockup, engineers proceed with de
sign. Yards of carpeting appear on the floor, 
a few soft seats are bolted in place, win
dows are installed, and a workable com
bination seat-and-berth begins to operate. 

As the mockup progresses, the first flying 
model of the airplane also takes form. This 
involves considerable trial and error, but en
gineers find it cheaper to build fast, and cor
rect errors in the plane, than to perfect thou
sands of drawings. 

Physically, a mockup is a simple struc
ture. A transport designer knows that he 

130 POPULAR 
SCIENCE 

Workmen fit parts into a model of the rest room, a 
segment built separately and then joined to the 
main structure. This is a n example of the section
by-section procedure often used for large airplanes. 

must allow about four cubic feet of space 
per passenger for baggage on a transconti
nental plane; 200 pounds for each passenger 
and his baggage; 40 inches for seats, center 
to center, and an aisle 18 to 21 inches wide. 
These are essentials of the passenger cabin. 
The pilots' cabin must be tailored to their 
needs just as carefully. They must have at 
least 10 inches clearance abO\·e their heads, 
and they need a minimum of 1:3 degrees of 
downward vision for landings. 

To satisfy these requirements, the design
er fixes the width of the aisle, locates the 
flooring at a level where a man 5 feet 10 
inches tall can walk without bumping his 
head, and draws a circle. Then he begins 
building, section by section. 

The mockup department at Douglas Air
craft's big Santa Monica plant, illustrated on 
these pages, provides an example of the sec
tional method: The DC-6, outgrowth of the 
war-famed DC-4, is projected. The circle 
has been inscribed. The first section to be 
built is eight feet long. Into this go flooring, 
seats and windO\vs. It looks good to the en
gineers, so the pilots' compartment, based 
upon another circle but tapering to the nose, 
is added. 

The entire mockup now begins to rise on 
scaffolding c.lt the height of the completed 
airplane. Nonwnrping spruce and white pine 
plywood form the shell, and steel spars ex
tend outward to support the wings and en-

CopynghtL'd ma.enal 



r 

• 

• 

Another example of sectional construction is 
the baggage compartment, built separately to 
facilitate tests of a new monorail loading sys
tem using a preloaded luggage carrier. Jhe 
carrier can be pushed inside the compartmen.t 
(above) and then shoved sideways, forward or 
aft by means of overhead tracks and a switching 
mechanism. The mockup makes minor changes 
in such a system easy and helps iron out flaws. 

gines. Wooden engines are fitted into 
the nacelles. Accessories are installed, 
removed, refitted. Pilots sit in the 
cockpit to study instruments and move 
controls. "Passengers" file :in and out 
to test loading and unloading time
even the time required to serve meals. 

: 

Lockheed's mockup of the Con
stellation cost $100,000, one-fourth of 
which went. for materials, three
fourths for labor. · Counting altera
tions, the same company sp~nt nearly 
$200,000 on the mockup for its enor
mous Constitution, which will soon · 
make its first flight. 

Perhaps $200,000 sounds like a high 
price for dummy airplanes, but these 
are worth it. They ~ave millions of 
dollars and bring a new transport off 
the assembly line months earlier than 
if the job had been done with metal. 
They allow executives to see what 
they're getting, and no air line orders 
a new plane from drawings alone. 

Designers speak of the planes they 
build as having short, medium or long 
range; as being day or sleeper versions, 
perhaps de luxe with bar; as fast or 
slow. According to Lew Brown, Lock
heed's mockup. engineer, the mockup 
men describe them differently. "We," 
he says, "turn out squeezers, boozers, 
snoozers and dozers." 

Rid ing on a f ou r-whee led cart, shown above, t he bag
gage carrier starts its t rip up a tra ck and into the com
partment. Exterior and interior tracks are aluminum, 
another exception t o th e gene ral rule of using wood . 

Interior of the mockup for Lockheed's Constellation 
illustrates progressive stages in the conslruction of· seats 
·and berths. Engineers, above, try out first rough in
stallations for size to ascertain proper chair space 
and the headroom necessary in an upper berth. Later, 
a real berth (below) is installed to permit perfection 
of its operation before it finally takes to the air. 

• 
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The hood and front 
fenders of the Darrin are 
in one piece (a bove }. 
Hinged at the front in
stead of the rear they 
ore lifted by hydraulic 
power to permit motor 
inspection. 

The Fiberglas body is 
unusually low, improv
ing rid in g qualities. The 
convertible model shown 
carries five passengers; 
three in front, two in the 
rear. The turning radius 
is 20 feet. 

The new Darrin saves 600 pounds by novel design . 
.. FOR 20 years crack designer Howard 

Darrin engineered cars for the big manu
facturers-and dreamed of producing his 
own. Now his d ream has come true in a 
new superlight car of novel design, with a 
plastic body and hydraulically powered 
labor-saving gadgets. 

By careful design Darrin has cut the 
weight of his dream car from the usual 30 
to 24 p ounds per horsepower. Six inches 
tr!mmcd from normal height and width 
save pounds-and gasoline- while bringing 
the center of gravity dO\vn to mid-axle. To 
permit three to sit comfortably in front, the 
60-inch seat is <.>xtended to the extreme 
outer edge of the car. The 115-inch \Vheel
base carries a 18.=5-inch body. 

H ayes Manufacturing Company will build 
the body of unstressed, removable panels of 
Fiberglas. Four stampings are used instead 
of the usual 15. The curved windshield is 
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a single unit. The chassis is rectangular, its 
box-section siderails, which form part of 
the outside structme of the car, serving as 
side bumpers. The front wheels are indi
vidually spnmg on torsion bars with \\·ish
bone upper arms and 1-beam section lower 
arms. In the rear, the drive is carried through 
semi-elliptic springs. 

Hydraulic systems operate windows, erect 
top, lift hood, adjust front seat, and drop 
jacks to hoist the car for tire repairs. 

An outstanding feature is the use of 
standard parts and equipment. The power 
package, including a 100-hp. Continental 
engine, is a sep arate assembly. An "L"-head 
valve urnmgement is used and the pistons 
are aluminum. 

Darrin, who designed the Kaiser-Frazier 
b odies and the $6,000 Darrin Packard, 
expects his new car to sell for less than 
$2,000, hopes to build 30,000 in 1947. 
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RADIO and sonar have teamed up to save 
castaways. Joined in a new Navy-devel

oped instrument, called "raser," they enable 
ships or planes to find survivors of sinkings 
at sea despite fog, storms, or dark of night. 

Raser, a contraction of Radio Sonar Echo 
Ranging, consists of a slender buoy carrying 
a hydrophone and an automatic, battery
operated, radio transmitter. The hydro-

SaHors shown at upper left ore 
preparing to launch a roser buoy 
from a destroyer, in order that 
the crew may practice taking its 
bearing. Box in front of squatting 
sailor contains smoke-making 
materials to mark the buoy's posi
tion visually. At left, members of 
the destroyer's crew plot the d i
rection and range of the buoy as 
its rad io signal is picked up. 
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phone, dangling 24 feet beneath the surface, 
picks up supersonic sonar signals ( PS~1, 
Nov. '45, p. 84) sent out by searching ves
sels. The transmitter then rebroadcasts the 
sonar "ping" as- a static-free, frequency
modulated signal. 

The signal is picked up by the radio of 
a rescuing ship, demodulated, and fed into 
the sonar receiver where it sounds much like 
the echo of a submarine. 

By this means, accurate ranges and bear
ings may be taken on the buoy. Each sonar
equipped ship carries a pattern on transpar
ent celluloid showing its radio antenna's 
ability to pick up signals from a known 
source while the ship is making a complete 
circle. When a raser signal is heard the ship 
is swung in a circle and the pattern of the 
incoming signals plotted. In a few seconds 
the celluloid master pattern is laid over the 
new pattern, which is marked in compass 
headings. \Vhen the two match, they show 
instantly the direction of the raser buoy . 
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New Navy radio buoy 
guides sonar-equipped 
ships by "echo" to casta
ways adrift at sea. 
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The buoy is dropped overboard either 
from the sinking ship or plane, or from a 
search plane when its pilot sights the sur
vivors. Ships can pick up the signal 10 miles 
away and aircraft 70 miles, while trained 
plotters can guide rescue craft to within 60 
feet of the buoy. 

A raser buoy's radio echo of the rescue ship's sonar 
"ping" is picked up on a vertical dipole antenna, 
seen here (at upper left) projecting like a store's • 
flagpole from the base c-1 a destroyer's radar 
"bedspring" at her masthe~o. 
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A SHOULDER CRADLE manufactured by 
H. H. Renneker, of San Diego, Calif., gives 
you the use of both hands while telephoning. 
With the cradle snugly on the shoulder, the 
receiver rests against the ear, and is held 
firmly in place, with the mouthpiece near the 
lips. The cradle may be installed for either 
left- or right-ear use and is quickly adjust
able to a comfortable position. 

FLUORESCENT TUBES have now been 
adapted to a portable, self-powered light. 
Known commercially as "T otelite" and 
manufactured by Paramount Industries, Inc., 
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of New York, the 7-
lb. light operates on 
any standard port
able B battery and 
gives illumination 
over a field of 180 
deg. Measuring 4J~" 
by 8W' by 11", the 
case is made of 24-
gauge cold-rolled 
steel with a transpar-
ent plastic shield. 
Control switches are 
under the handle. 

SEVEN TOOLS come in a home kit pro
duced by Standard Pressed Steel Co., of 
Jenkintown, Pa. A hollow handle, with 
a chuck at one end, contains a gimlet, 
awl, bottle opener, tack remover, punch, 
and standard and Phillips screwdrivers. 

•• : ...... : '.:'W'. • • •• . - -~~- ·. , .... 

EXTRA STORAGE for the kitch
en is provided by a rolling-door 
cabinet made by Mullins Manu
facturing Corporation, of War
ren, Ohio. Designed to fit under 
standard cabinets where space 
would otherwise be wasted, it is 
especially useful for keeping 
spices, salt and pepper, and 
other condiments close at hand 
while food is being prepared. 
The door, which operates like an 
old-fashioned roll-top desk, is 
made of burnished steel strips 
and stays open or closed without 
catches. Manufactured in two 
different widths, 18" and 24", 
the cabinet has two shelves. 
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FLOOR CLEANING AND WAXING are 
both done with the appliance shown below. 
Steel wool clamped to the perforated plate 
is used with soap and water for linoleum, 
tile, wood, and other floors. Then the wool is 
replaced by cloth or a cellulose sponge and 
liquid wax is poured on the plate. The maker 
is Ottoson Product Co., of New York. 

• 

MEAT CAN BE TENDERIZED at home 
with this device, made by Ebaloy, Inc., of 
Rockford, Ill. It is equipped with multi
ple, rotating knives that sever all sinews 
when they are run over the surface. Con
struction is such that the blades will go 
over bones without breaking. A thumb
screw permits taking the tenderizer apart 
for easy cleaning after it has been used. 

THREE DEGREES OF HEAT are provided by 
a new portable electric stove which unfolds 
in a cloverleaf design. If desired, the 600-
watt top burner may be used alone without 
unfolding, as at the left below, but when the 
burners are swung apart three dishes can be 
prepared simultaneously, the 500-watt mid-

• 

METAL PERFUME DISPENSERS produced 
by Bolsey Machines Corporation, of New 
York, lock at both the tip and refill ends to 
prevent leaks. Sold under the trade name 
of Parfumex, each dispenser holds 18 drops. 
Perfume is drawn out by rubbing the tip . 

die burner giving medium heat and the 220-
watt burner low, or simmering, heat. For 
safety, automatic switches shut off the lower 
two when they are closed. :Manufactured by 
Cameo Products, Inc. , of New York, the 
range weighs only 7 lb. and, when folded, is 
easily carried in a suitcase or bag. 
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A STAINPROOF WALL COVERING has 
been developed by United \Vallpaper, Inc., 
of Chicago. Tests show that almost any type 
of dirt spot or stain can be removed simply 
by washing \dth soap and water, while ma
terials such as paint that are not water sol
uble respond to turpentine. ~larketed under 
the name of "Varlar," it is made by fusing 
plastic resins and colors on paper or cloth. 
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Crayon sketches drawn by ·a child are wiped away 
with turpentine, and the paper is as good as new • 

• 

A GASOLINE STOVE adapted from the 
one used by the armed forces during the 
war is being manufactured by the Cole
man Company, Inc., of Wichita, Kan. 
Standing less than 9" high, the stove 
uses either white or leaded gasoline. 

MOTH BALLS are kept 
inside the hollow arms of 
a new type of clothes 
hanger produced by the 
Moth-Proof Garment 
Hanger Company, of 
Corona, N. Y. As shown 
in the photo at the left, 
the balls are inserted in 
the ends of the arms-. 
This gives protection to 
garments in steady use as 
well as to those put away 
until the next season. 
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HOT-WATER TANKS often are ruined by corrosion in only 
a few years, particularly in areas ,~·here the water supply is 
acid. In the new Clark electric heaters, a 24" bar of mag
nesium forms with the steel and hot water a big galvanic 
battery, giving corrosion protection through an electrolytic 
action that keeps plating the inside of the tank with mag
nesium, as indicated by the arrows at the left. While de
veloping this system, research workers of the McGraw 
Electric Company, of Chicago, discovered that the mag
nesium anode would be eaten away in only a few months, 
however. To reduce the current flow and make the mag
nesium last for years, the rod was insulated from its steel 
cap and the current flow reduced by a small resistor, as in
dicated in the cut-away sketch at the right. This gives pro
tection, yet meters the How of magnesium ions. The inven
tion is known commercially as the Clark "Ionodic" system. 
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Roomy for its size, the 800-lb. French "Gregoire" is a two-door convertible sedan. Top speed is 60 m.p.h. 

• 
nm1nnm ar 

WITH a total weight of only 800 lb., this 
new European light car boasts a cast 

aluminum body, top speed of 60 m.p.h., and 
high fuel economy-65 miles per gal. The 
French "Gregoire," named after its designer, 
Jean Gregoire, has a convertible top, front
wheel drive, and is powered by an air-cooled, 
horizontal opposed two-cylinder engine. 

Unusually light weig ht is 
secured with cast a lumi
num frame (below). 
Wheels are simply hoop
like rims made to slip over 
spokes, which are an inte
gral part of the hubs. 

• 

s • 
Planned in 1940, the first model was built 

secretly during the German occupation. Pro
duction in France is expected to be started 
shortly by Aluminum Francais, while Ameri
can rights have been purchased by Henry 
Kaiser interests, which are reported planning 
adaptation of "Gregoire" design features to 
their own front-wheel drive model. 

Horizontal opposed engine 
has an individua l fan to 
cool each of the two cylin
ders ( left). Independent 
rear wheel suspension uses 
coil springs and vane-type 
shock absorbers (below). 
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• By MARTIN BUNN 

TAN HICKS tushed into the Model 
Garage shop, his eyes as big as brake 
drums. "Hey, boss!" he said breath

lessly to Gus Wilson. "Jack Cross is outside 
in a big sporty coupe! He wants to see you!" 

Gus grinned tolerantly at the grease 
monkey. He was a boxing fan himself, and 
he understood the thrill Stan got out of be
ing spoken to by our town's only famous 
prize fighter. 

Jack Cross never won the \velterweight 
crown, but he came within a second of it the 
night 10 years ago when he had the champ 
stretched on the canvas and the gong 
clanged at the count of nine. He was still 
rated as a hazard any youngster had to pass 
before he could get a crack at the title. 

''I'm going to see him fight Buzz Billings 
tonight," Gus said with deliberate non
chalance. "In their last scrap Buzz had him 
in trouble, but Jack knew too much for him . 
and won the decision. Tell him to diive in." 

"But, boss," Stan gasped. "It's Jack Cross! 
Hadn't you better go out?" 

"Scram," Gus laughed. ''I've known Jack 
Cross since you were in three-cornered , 
panb. . 

A moment later a flashy, newly painted 
coupe of the late '30's was driven in, and a 
solidly built man climbed out and swung 
over to Gus with his hand extended. His 
face was scarred, his nose was crooked, one 
ear was thickened, his wide smile displayed 
expensive and extensive bridgework, but 
when • he spoke his voice \·vas surprisingly 
gentle. 

"Hello, there, Gus," he greeted. "Haven't 
seen you since Napoleon \"v·as a corporal. 
What do you think of this jalopy I bought?" 

Gus eyed the coupe. "It teas a good car," 
he said, "but I can't tell if it still is." 

There WtlS a bitter note in Cross's laugh. 
"Like me, isn't it? Did you see me in there 
with Buzz Billings last month?" 

"Sure," Gus told him. "I was rooting for 
yop., but you had me worried for a while." 

"You were worried!" the fighter said, his 
smile vanishing. "How do you think I felt? 
I'm fighting him again tonight, but maybe I 
oughtn't to. It may he time for me to quit-
1 don't want to end up by walking on my 
heels and telling people I'm training to fight 
.140 POPULAR 
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Mickey Walker. Buzz hurt me with that 
right, Gus. I've been hearing funny noises 
since he smacked me with it- and I want you 
to tell me whether they're in this car or in 
my head." 

Gus stared. "Trying to kid me, Jack?" 
Cross shook his head. "I never felt less 

like kidding in my life," he said grimly. 
"0. K.," Gus told him. "What's this about 

noises? \Vhen did you first hear them?" 
"The first time I drove the car," Cross 

replied. "I bought it from a dealer in the 
city and had him recondition it." 

"That proves the noises are in the car and 
not in your head," Gus reasoned. 

"N . d ' " C d" d "Th o, It oesn t, ross 1sagree . ey 
delivered the car the morning after the fight." 

"You must know," Gus argued, "whether 
the car made the noises before you 
bought it." 

"I never drove it before I bought it," Cross 
admitted. "My old bus had to be junked, 
and I took the salesman's word that this one 
would be thoroughly reconditioned. The 
morning after the fight I wanted a vacation. 
I phoned the dealer to send the car around 
to the hotel, and I started to drive it down 
to Atlantic City. In about a block I began 
to hear the noise-a sort of low tick-tick-tick. 
When I got out on the road and speeded up 
it got louder, and the ticks began to come 
closer together until the noise was pretty . , 
near contmuous. 

"What did you do?" Gus asked. 
"After I had listened to the noise for 

about an hour," the boxer told him, "it be
gan to get on my nerves, so I stopped at a 
garage: The · mechanic said that the speed-

. ometer cable was shot and put in a new one. 
But I heard the noise again as soon as I got 
out on the road. I stopped at another 
garage. That fellow said it was caused by a 
wheel bearing and spent an hour putting in 
a new one . . But the noise got louder and 
louder, and after I'd gotten to Atlantic City 
anc~ checked in at the hotel r kept on hearing 
it-all night." 

''I've had the same thing happen to me," 
G . "J " us put m. ust nerves. 

"You think so?" Cross asked. "Listen to 
the rest of it. Next day I took my bus to a 
big repair shop. I got it back in two days 
with a big bill and a song and dance about 
the transmission-and the tick was still there. 
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Driving back from Atlantic City, it sounded 
sometimes as if it was in one part of the car 
and sometimes in another, and after an hour 
I was sure it was in my head . . When I got 
to the city I took the car to the place I'd 
bought it. The manager drove with me for a 
block and said I was imagining things." 

Gus scowled. 
"I was so scared 1 couldn't say anything," 

Cross went on. "Since then I've kept on 
hearing the noise-in the car and out of it
but I haven't told anyone but you. Maybe 
I shouldn't fight Buzz again-they're build
ing the kid up and figure he'll kayo me. You 
know your business, Gus, and I know you're 
on the level. Locate that noise and cure it, 
and I'll know I'm all right. If you say there's 
no noise, I'll know I've taken too many 

h 
, 

punc es. 
"That's easy to decide," Gus told him. 

"Hop in, and we'll take a ride." 
Cross looked at the shop clock. "I can't-

I've got to get down to the city," he said. 
"My manager's waiting outside. Keep the 
car, and I'll be in tomorrow. Corning to the 
scrap tonight? Win or lose, it'll be my last. 
I'd like to wind up with a win, but I'm not 
going to give Buzz a chance to nail me with 
that right again-not with me hearing funny 
noises in my head!" 

"Sure, I'm going to the fight," Gus 
laughed. "And forget the noises. I'll prove 
they're in the car and not in your head." 

AFTER Cross had hurried out, Gus jumped 
ft into the coupe and headed up the high
way. He heard the noise at once-a well
spaced tick-tick-tick that grew louder when 
he increased speed and became a fast, loud 
buzz when he worked it up to 50. At first 
it sounded as if it came from the transmis
sion, then from the rear end, then from the 
front wheels. 

"The noise is there, just the way Jack 
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heard it," he told Stan when he got back. 
"But finding the cause may take quite a 
while. If I could tell Jack what it is before 
he goes into the ring it would ease his mind 
and maybe help him win. Let's get busy!" 

Working quickly but carefully, he checked 
and rechecked- but after an hour the source 
of the noise still was unfound. 
• "We're not getting anywhere," Gus said. 
He lighted his pipe and blew clouds of gray- . 
blue smoke as he stared at the coupe and dug 
into his memory for the cause of each mys
terious car noise he'd had to run down. 

"That could be it," he muttered after five 
tpinutes of concentration. "It must be it. ... 
Hey, Stan-forget your dinner and help me 
pull off this torque-tube assembly." 

It was a long job, but when it was finished 
Gus grinned with satisfaction. 

"There's what made Jack Cross think he 
was going nuts," he told Stan, pointing to 
the taper pin which in that car holds the 
drive shaft to the driving pinion in the rear 
end. "The pin is driven tight at the fac
tory but sometimes works loose the way 
this one did. It can't drop out because of the 
torque tube, so the shaft still drives the gear, 
but the rotating pin strikes the tube and 
makes a ticking noise that is so hard to locate 
that most mechanics miss it." 

He pulled out the loose pin, examined the 
taper hole in which it had been seated, and 
checked the torque tube. 

'That's good," he told Stan. "The hole 
hasn't worn, so all we have to do is drive the 
pin back good and hard. Sometimes a pin 
cuts a groove so deep you have to .install 
a new tube." 

"I get you-I guess,'' the youth muttered. 
Gus climbed into his 

own old roadster. "Jump 
in," he called to Stan. ''I'll 
buy you a tick~t to the 
fight." 

BUT they had worked so 
long, the Cross-Billings 

bout had gone six rounds 
by the time they reached 
the arena. 

"How's it going?" Gus 
asked the man next to him 
as the gong sounded for 
the seventh. ' 

TAP 
PIN 

AXLE 
SHAFT 

came out of his corner. He was brisk enough 
but painfully cautious, constantly circling to 
his right in an obvious attempt to keep out 
of range of his opponent's Sunday punch. 
Billings, confidently aggressive, snapped the 
veteran's head back with stinging left jabs. 

It was that way all through the seventh 
and eighth rounds. Only Gus knew that 
Cross was worried sick by fear of becom
ing punch drunk. 

"If I could only tell him!" Gus muttered. 
In the ninth, he coyld stand it no longer 

and began to work his way toward the ring. 
An usher ordered him back, but he kept go
ing. He got to Cross's corner as the round 
ended. A cop grabbed at him and missed. 

"J ackl" he yelled. "I've got to talk to you!" 
Cross, sitting dejectedly on his stool, rec

ognized his voice above the roar. He turned, 
saw Gus, and said something to a second, 
who beckoned. Gus climbed the ring steps. 

"Those noises aren't in your head," he said 
in Cross's ear. "They're in your car-a loose 
pin. That's on the level, Jack. You aren't 
getting. punchy. Forget it-and go in and 
lick this kid!" 

The veteran's cut lips twisted in a grin, 
and he managed a wink with a puffed eye. 

"Thanks, Gus," he muttered. "Watch me." 
The gong clanged. They met in mid-ring 

and touched gloves in the traditional final
round handshake. Then, his right cocked 
and his extended left ready, Buzz glided for
ward, expecting to tag Cross with another 
jab as he circled away from his right. But 
this time Jack didn't circle. He stood firm. 
His left Bashed out, and his glove smacked 
into the pit of his oppo.nent' s stomach. 

Buzz gasped, and he doubled over and 

LOOSE 
PIN HITS 
TORQUE 
TUBE 

' . 

tried to wrap his arms 
around Cross. But Jack slid 
back-then forward again 
-and let go his right. The 
punch.. landed on the side 
of Buzz's taw. His knees 
buckled, and he pitched 
forward on his face. 

The referee's arm rose 
and fell wi'th the count. 
" . ht . . . . e1g ... mne ... 
ten!" He grabbed Jack's 
right hand and held it up. 
"The winnah-Jack Cross!" 

Jack grinned crookedly 
at Gus. "I get the credit, 
but you won the fight." 

"Billings all the way,'' 
he was told. "Cross seems 
to be washed up." 

Gus watched as Cross 
The pin is driven tight at the fac
tory but sometimes works loose. 

"0 K '' G 'd "I'll . ., us sa1 . 
put it on the bill." 
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PREVENTION OF GAS LOSS through spill
ing and evaporation when the tank is being 
filled is the object of an air-pressure relief 
pipe leading from the tank to the filler pipe 
on the new 1947 Studebakers. The relief 
pipe releases air that would otherwise cause 
the gasoline to foam and gurgle as the 
level rises. in fhe tank. It was designed after 
a study of waste from this cause. 

. . . . . . . . . . 

. , . 
... -~ .... :........... . . . ....... .. ... ..; .... . . 

JEEP STATION WAGONS have joined the 
Willys-Overland procession of jeeps re
vamped for civilian uses. This model has 
an all-steel body, the 63-hp. jeep engine, 
and a new chassis and running gear. The 
body is finished to resemble mahogany and 
maple, but the only wood used in construc
tion is maple for floor runners to facilitate 

• 

RIGHT AND LEFT TURNS are signaled by an 
arrow that lights up on the back of the car 
when the driver flicks a switch attached to 
the steering post or on the instrument board. 
The accessory is manufactured by the U. S. 
Metal Products Co., of Brooklyn, N. Y. 

NEW LIGHTWEIGHT TOW CABLES are 
equipped with clamping jaws that can be 
attached to the bumper simply by tighten
ing a wing nut. A woman can easily put 
one on . The cables are galvanized as a 
protection against rust and come in three 
sizes, with minimum breaking strength of 
about 2,000 lb . for the smallest size. They 
are a product of the \Vind Turbine Com
pany, of West Chester, Pa . 

loading and unloading. Removable, water
proof seats will carry six riders besides the 
driver. The interior can be hosed clean. 
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0 IL costs money, and no one wants to 
· waste it, but many of the war-weary 

cars now on our highways consume it like a 
fuel. If your car is in this oil-hungry class, 
it's a pretty safe bet that your rings, pistons, 
bearings, or valves are faulty, or you go 
too fast for the age of the car. But even if 
you should pay out good money for a ring 
job, you m,ight discover later that you need 
as much oil as before. How this can happen 
is intricately involved with the many reasons 
for high oil consumption. 

Oil is not simply a lubricant, as many 
persons think. Automotive engineers have 
determined that about nine tenths of its job 
consists of helping keep the engine cool. 
Reduction of friction is only one tenth. 

This heat-removal function helps explain 
high oil consumption. When an engine heats 
up because of high operating speed, abnor
mal atmospheric temperatures, or a dirty 
cooling system, a heavier burden is thrust 
upon the oil. Heat thins all oils. Conse
quently, in old engines with loose bearings, 
more oil is thrown to the pistons. If these 
are loose and the rings worn, oil gets by 
and bums in the cylinders. Loose intake
valve stems and clogged rings also cost oil. 

The relationship betwen speed and the 
amount of oil consumed was demonstrated 
a few years ago. Several cars were driven 
a certain distance at 30 m.p.h. Then the 
same cars were driven the same distance at 
55 m.p.h. At the higher speed, the oil con
:mmed by the individual cars was 2~ to 19 
times greater than at the lower speed, the 
average being seven times greater. 

In the case of the car that consumed oil 
at a rate 19 times faster, it's simple to see 
how a driver, accustomed to the car's low
speed oil consumption, could burn out a 
bearing in short order. There are two very 
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simple precautions that you can take to pre
vent such damage. Check the crankcase oil 
level every time you buy gasoline, or more 
often if you are driving far and fast, and 
keep a watch on the oil-pressure gauge. 

In a memorandum issued to its dealers, 
the Socony-Vacuum company lists the me
chanical condition of the engine, driving 
speed, operating temperatures, and the type 
and grade of oil as the major factors con
trolling the rate of oil consumption. The 
memorandum observed that poor mechani
cal condition of engines has caused a large 
increase in oil use since the war ended. 

In old cars, oil is apt to be wastefully 
burned in the combustion chamber. If oil
control rings or drain-back holes in the pis
ton are clogged, the rings will allow oil to 
pass into the chamber instead of forcing it 
back to the crankqase. If rings are worn, 
sluggish, or stuck, they will not carry out 
their job of sealing off the combustion zone 
from the crankcase region; as a result, the 
suction stroke will carry oil into the combus
tion chamber and hot blow-by gases will 
rush down the cylinder walls on the return 
stroke, contaminating the crankcase oil. 

Motorists sometimes have noticed that 
their oil consumption is reasonable up to a 
certain speed while beyond that their cars 
become the worst type of oil hog. When 
such a condition occurs, the compression and 
oil rings· usually have lost part of their wall 
pressure. At low speeds, this makes little 

1 

difference, but when the engine operates 
faster the rings bounce, or "Hutter" as the 
ring makers say, allowing oil to get into the 
compression chamber. 

A similar oil waste mav result from col-• 
lapsed piston skirts, worn intake and exhaust 
valves, worn valve guides, and worn, scored, 
scuffed, or distorted cylinder . walls. 

.. 
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HOW SPEED AFFECTS OIL CONSUMPTION 
. . .. 
• . 

• 

AT 30 M .P.H. 

AT 55 M.P.H. 

. . . 

• 

• 

• • 
• 
I 

: . 
' . . .; 

In actual tests, the same cars used seven times as much oil at a 55-m.p.h. average as they did at 30 m.p.h. 

No one would blame you for complaining 
if your car should use as much, or more, 
oil after an overhaul. But this has happened, 
and the explanation is simple. Unless the 
mechanic exercises care, the act of tighten
ing a cylinder head can distort the engine 
block sufficientlv to force the cvlinders out-• • 

of-round so the rings cannot form a seal. 
Cylinder heads should be installed with 

strict attention to the manufacturer's instruc
tions. This entails not only the tightening of 

hold-down bolts in a definite order, but pull
ing them down a definite amount with a 
torque wrench. 

UnsatisfactorY results also mav follow a . , 
ring overhaul unless the entire lubricating 
system is properly balanced. The oil pump 
is the kev to distribution of the correct , 

amount of oil to each vital bearing surface 
of an engine. A faulty pump or clogged 
screen may starve the bearings and cylin
ders. When the main bearings become worn, 

In modern cars, oil flows through a complicated system. For oil economy, each part must work properly • 
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OIL TROUBLE 

. i 
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. . 

1 Don't drive an old car at the 
speed it was capable of when 

new. Wear in the engine parts of 
such a car shows up promptly in 
its oil demands at high speeds. 

... 

P R EV .E N '·T 

4 Check the oil each time you 
get gas. Use the grade and 

type recommended for your car. 

' I . 

3 Carrying a spare can 
of oil in your car is 

good insurance against 
a burned bearing or 
other costly trouble. The 
few extra miles when 
you run out of oil in an 
isolated spot could do 
the damage before you 
reach a gas station. 

• 

2 Train yourself to observe the 
oil-pressure gauge at fre

quent intervals while you are 
driving. If the pressure drops off, 

• stop at once and check the oil. 

oil leaks away there and the bearings in the 
connecting rods may suffer. \Vhen these are 
worn, excess oil floods the cylinders, the 
oil control rings cannot function properly, 
and much of the excess oil finds its way 
quickly into the combustion chamber. 

Leaks to the ground account for a heavy 
loss of oil. It has been computed that one 
drop spattered on the highway each 100' 
will add up to a full quart of oil in 200 miles. 
Leaks may occur around loose or worn 
gaskets, faulty thread-s on an oil drain plug, 
a loose drain plug, a damaged fuel-pump 
diaphragm, or through internal or external 
cracks. 

While every autoist knows that the crank
case oil should be kept at the preseribed 

5 Make the exhaust-pipe test 
with your finger. If the pipe 

has oily deposits, the rings, 
pistons, or valves need atten
tion. If it is clean and dry, any 
oil loss may be due to leaks. 

• 

level, the reasons why are less well known. 
If it is low, a smaller volume is available to 
dissipate engine heat, oxidation occurs faster, 
and sludge or varnish deposits build up more 
-quickly. Too much oil also is bad economy. 
In that case, the oil, churned by· the crank
shaft and connecting rods, overloads the 
rings to such an extent that they can not 
limit the amount reaching the upper cylinder 
zone. It also is important that you use oil of 
the grade recommended for your car. Oils 
with too heavy a body are more difficult to 
circulate and consequently raise the tem
perature. Those that are too light will not 
perform the tasks of lubrication and heat 
removal they are supposed to do, and are 
b1ore apt to be lost through leakage. 

: ... ·~ ... 
·. : /· . . . . . "' . . . '. . . . 

You'd hardly expect to have oil 
economy if your pistons are in 
the condition of the one at the 
left. It indicates what happens 
when the rings become stuck. 

. . . . 

Carbon deposits are evident on 
these valves, while their shiny 
stems suggest wear in the valve 
guides. Such a condition wastes 
oil in the combustion chamber. 

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

. . 
. . 

. 

! . . . t • . . : . . ..:.: . . . . . . . . . . / 
~ . .... : ~ .. 
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• 100,000-Volt Static Generator 
• Furniture from Wagon Wheels 

. 

• Sky CUmher .... A Rubber-Band Model 
• Indicating Inside Calipers · 
• Midget Code Transmitter 
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I F YOU have or can get some wagon 

wheels, there are a whole wagonload of 
uses to which you can turn them. Although 
such wheels are fast entering the limbo of 
the bustle and the whale-oil lamp, they can 
still be found in farm yards, old stables, and 
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junk yards. Made by master craftsmen, and 
often out of choice woods, they would be 
costly to duplicate. Many are of graceful 
and pleasing proportions. 

Shown in the accompanying illustrations 
are only a few of the interesting things that 

can be made from wagon 
wheels. Paint may be re
moved, and wax or varnish 
applied to bring out the nat
ural color of the wood, or gay 
colors may be used. 

The table shown has a 
round glass top with a hole 
for the hub cut to order by 
a glazier. The center hole 
adds to the cost of the glass, 
and can be avoided if the hub 

Wagon wheels bolted between 
posts make a fence that will be
come a rustic' landmark. 

• 

Copyngh1ed matenal 



--

TAIL! 

IRON 
11R~ 

PLAT& GLASS 

WOOD"""' 
F&LLOI " 

IYV CONTAINIR 

--...... SlDPI OF SPOKIS 
UPWARD 

ROSE 
TRELLIS 

' BOLT 

....... 14 ..... ' ....... ' 

is unbolted and removed. A plywood disk 
can then be nailed in to replace it, as on 
the heads of the beds shown. Fit the glass to 
the outer edge of the tire unless the fell~e 
is recessed, in which case it should fit inside 
the tire. 

Wheels are bolted between posts for trel-

One old-fashioned wagon wheel 
made the heads for both thes~ 
twin beds. The hub was taken 
out and a plywood disk put in 
its place; then the wheel was 
sawed at rim and hub. 

PLYWOOD 
J)ISK 

4BOLTS 
IN !ACH WMEEL 

, 

BID 

lises and fences and in frames for a gate. 
One long bolt may hold two wheels to a 
fence post betwen them, but it may be easier 
to bolt one wheel at a time and use another 
bolt higher or lower for the second wheel. A 
quarter segment is sawed out of the stoop 
handrail.- ERIC SLOANE. 

.> .................... . 

• 
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Costume Jewelry from Scrap Inlay Strips 

;,_: . ,., . 

r 
t 
.. 

HERE is something you can do with leftover inlay 
strips and make a hit with the women in your family. 
Glued to thin wood and equipped with pins or earring 
clips, the strips become bright costume jewelry, as shown 

. . 
" 

~· ., ...... ..._,., ·· here and in color on page 112 . 
~.: ~ .. 
j : 
~--

Discarded Venetian-blind slats were used for the back-
ing of these lapel pins and earrings. Glue the inlay on 

' ' ., 
' .. 

the backing, cut to size, and sand and varnish. Fasteners 
can be held to the wood with household or model-air
plane cement if the metal is cleaned thoroughly of oil 
and grease. It is not necessary to sand paint off the 
backing stock to make it adhere.-GEORGE R. JoNEs . 

.. .. 

' 

Plane Engine Is Novel· Necktie Rack 
--.........: 

AmcRAFT enthusiasts who also like to 
make things of wood will enjoy working on 
this novelty tie rack. Six to eight neckties 
can be kept in full display on the propeller 
blades, or more if you don't mind thumbing 
through in making selections. . 

Turn the crankcase on the lathe faceplate, ... 
saw out of }4" plywood a backing piece hav- ; 
ing five equally spaced~" by 1~" arms, and t 

_n 
.... ~ 

• 

assemble with screws. The five cylinders can r-...,.J,. 

be turned from H'" dowel and the fins made ~~!Jw-,-, -rrU.L::~..- --+--""-Jt_-....... 
with a parting tool. Only three need be '!' 
turned, for each will make two cylinders for 
the project when cut in half. 

If ~, dowels for the push rods are not 
available at a model-supply house, lollipop 
sticks can be substituted. Assembl~ the cyl
inders, rods, and rocker boxes on the crank
case and back with glue, screws, and brads. 

The propeller blades and hub are turned 
as one piece with a maximum diameter of 
H'" at the wide part of the blades. Flatten 
the blades on a handsaw or by carving and 
mount with glue on a ~, dowel shaft. A 
small block glued behind the tip of each 
blade will keep ties from sliding off. 

Finish the engine and shaft black and the 
prop with aluminum paint.-JoE ZEBROWSKI. 

15o ~r~~~= 
• • 

• 
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WHITTLE 
IT FROM 

soAP 

SIDE 

REAR FRONT 
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By JUEL F. ALSTAD 

0 :'-JE of the simplest and least demanding 
materials for carving is common hand 

soap. It's cheap, too-scraps whittled from a 
bar can be saved and used for washing 
clothes and dishes, and the carving itself, if 
it should be ruined by a slip of the k-nife, is 
still useful in the bathroom. Of course, if you 
turn out a masterpiece, you may want to 
preserve the carving as a ·mantel ornament. 

Among the pieces that can be carved after 
a little practice are ivorylike statuettes, toy 
zoo animals, Christmas-tree ornaments, nov
el place cards, and personalized gifts and 
souvenirs. Silhouettes and cameos that turn 
out well can be attached to tin foil or paper 
backing with water glass (sodium silicate) 
and hung like plaques. Pieces may be col
ored with poster or other water colors, but 
don't brush so hard that the soap lathers. 

Rectangular white bars that are fresh and 
evenly soft-textured are best. Two or more 

Lay a paper pattern on a bar of soap and trace the figure with an orange stick; then pare off the excess, 
working toward you, to rough the piece to shape. Curves are scraped smooth with the edge of the knife. 
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may be joined for a large carving by soaking 
the sides until they soften and pressing them 
firmly together. It is wisest to begin with 
small figures until you get the knack. 

A paring knife or jackknife will do all tl1e 
carving. Draw the figure on paper and trace 
it on one side of the bar with an orange stick 
or a blunt pencil. Ko carbon is used. Rough 
the figure to shape by paring, making the 
piece generously large for finish shaping. 
Then scrape it down to final shape and size 

·with the edge of the knife. Nicks may be 

• 

worked out by using the blade flat, and 
gouges filled by fitting in wetted pieces. 

Carve by working the knife toward you to 
avoid breaking off projecting parts. Unlike 
whittling wood, it is best to finish one side 
and match the other to it. Separations such 
as between legs can be made by working the 
point of the knife down gently. Slender 
portions are rounded with the point. Finish 
with a moistened cloth, ·rubbing the whole 
figure gently to give it a sheen and work out 
nicked spots. 

Separations between the legs are made by pressing the knife point down gently. Nicks and ridges can be 
smoothed with a moist doth. Two or more cakes may be soaked and pressed together for large carvings • 

I 
...... 
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Basketball Backboard Won't Mar Garage 

IxsTALLING a basketball backboard for the 
kids frequently means a compromise between 
utility and preserving the appearance of your 
property. This one, on a demountable frame 
equipped with large casters, adds the driveway 
to the playing area. The crossbar should clear 
players' heads.-E. A. RERUCHA. 

Table Stand Adds Accuracy to Vibrating Electric Coping Saw 
CRAFTSMEN who use a vibrating electric 

coping saw sometimes find the vibration 
transmitted to small work when the saw is 
held by hand. A table and stand will im
prove the accuracy of fine cuts in model
making, jewelry work, and the like. By loos
ening the wing nuts the saw is 
quickly removed when needed 
as a hand tool. 

~lake the base, the saw sup
ports, and brace of pine, and 
the table and other parts of 

plywood. The supports are notched 3/64" 
wide by W' deep to receive the saw frame, 
and the notch is extended downward about 
3W' with a single saw kerf to permit some 
take-up that will clamp the saw tightly. A 
M." saw hole in the table should allow blade 

movement without binding when 
pressure is applied in operation. 
Make sure the table is square 
with the supports. Assemble with 
glue and with countersunk 
screws.-JoHN J. GALLIVAN. 

SA.W 
KERF.........._ 

SAW SUPPORT 
(3!4 PINE, 2.REQ.) 
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Heart-Shaped Plastic Jewel Case Shows Contents at a Glance 
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Jigsawed Plastic Lapel Pins 
• 

· ScRAP pieces of clear plastic about W' 
thick, some masking tape, and a jigsaw can 
be the means of turning out personalized, 
ornamental pins to delight feminine hearts. 

Tape both sides of the plastic and write 
the name on one side in full, rounded letters. 
Drill 1/32" holes where 'necessary for inte
rior cuts, as at top left in the photo, and 
make the inside cuts first, as at the bottom 
left. Use a .020" thick, .070" wide, 32-tooth 
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CLEAR, crystal-like plastic has a sparkle 
that makes it ideal for a jewel case. Saw the 
top and bottom of the ,box to shape with a 
jigsaw or coping saw and Rle or sand the 
edges. The side and handle are heated one 
at a time in an ordinary oven for three 
minutes at a temperature of 220 deg. or 
till quite pliable, removed with gloved 
hands, and bent to shape. A simple jig will 
help in forming the side. 

Cement the ends of the side together and 
tape until the cement sets, and then cement 
the side to the bottom. File flats on the 
handle and cement it. Put the top in place~ 
mark for stops with a glass-marking cray
on, and cement them on.- JoHN A. VINCENTI . 

• 

C:OV!R WITH 
FLANNEL 

liexS;8•7It; STAIP 

=-' A.IL 
~==--=~ 

WOOD~M 
'i THIC.I<. 

HOLD IN 
PLAC.It WITH 

TAPE -
A.FTER ~R.MING foTQIP,. 
CEMENT JOINT HERE 

Bear Girls' Names in Script 
metal-cutting blade. This is important be
cause coarser blades chip the material, thin
ner blades break, and wider ones will not 
turn in their own radius. If your jigsaw has · 
variable speeds, run it at about 1,400 r.p.m. 

Remove the tape and attach the pin to the 
back. A safety pin with part of the back 
cut away serves. Flatten the short end, hold 
with pliers, and touch the loop with a hot 
soldering iron.-J. DouGLAS BATES. 

I 

HOLD IN PLA.CE 
AGa.tNST PLASTIC. 

• 

Cllpyngh'ed m tenal 



~ '· , 

Have you pulled off a smart one lately? 
We will pay for each contribution ac
cepted for this page showing ingenious 
solutions of problems in the home, shop, 
garage, or camp. It doesn't matter if it's 
wacky-if it works. 
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BEING NO BABY, I found crawling around 
on the grass to give my lawn a close shave 
was hard on my back. I couldn't find a pair 
of extension clippers, but made my short 
ones do by bolting them to a frame with a 
link action to work the blades. It1's what some 
people might call going to grass the easy 
way.-C. A. VEBURG. 

CONTACT! Pilots used to get results with 
that word, but when I shouted it, the 
cracked spring in my distributor paid no 
attention. Since it was 1 A.M. and a long 
way from home, I tried substituting a piece 
of rubber for the jinxed spring. The points 
closed, a1_1d away we went.- G. R. RUEL. 

ROUNDSPONGEt~ . 
RUBBER '-coNTACT POINTS 

BENT DOUBLE 

' 

A LIGHT PURSE can mean you're broke, or · 
that you've had a brainstorm. With me its 
the latter, for I'm all aglow with the bright 
idea of stitching loops in my pocketbook to 
hold a small, Hat flashlight. With the switch 
located near the clasp, I can open the 
pocketbook and flip on the light in one easy 
motion. Whether I'm looking for powder or 
pennies, this is one woman· s purse that 
holds no secrets ....... MARY JANE Coco. 

AIR RAIDS DIDN'T END for me when the 
War stopped. An air force of flies and 
mosquitos kept me alerted for many nights. 
These boudoir bombardiers hardly light 
long enough to be swatted, so I dropped my 
swatter for a vacuum cleaner. The exten
sion tube sucks • em in like a drain does 
water. Now it's just a few minutes between 
"Attack" and "All Clear," and my walls stay 
clean.-WALLACE N. BRowN. 
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A folding prop cuts wind resistance and gives the 
model a smoother glide when the power runs down. 

Both wing and stabilizer have a deep undercamber, 
as you will notice above and below. A slit in each 
rudd e r allows for wa rping to make t he model turn . 
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.... A High Flying 
Rubber-Powered Model 

By PAUL MUELLER 

WHEN you fly this sleek little rubber 
model, you may be surprised at the alti

tude it reaches before the folding prop kicks 
in and the ship starts on a slow, flat glide. 
Its motor run is longer than you usually 
find in models of this size and an airfoil sec
tion with a deep camber produces a high lift. 

The wing frame is cut from 5/ 32" med
ium sheet balsa, two sheets being cemented 
edge to edge. Inner edges are notched at 
intervals of 1" to accept the ribs, all of which 
are cut to an airfoil shape by use of a tem
plate. Fit the ribs by inserting one end in 
a notch on the leading edge and cutting to 
suit the corresponding notch on the trailing 
edge. Sand the leading edge of the wing 
round and the trailing one sharp. (Sand the 
stabilizer and rudders in the same way when 
you come to them. ) 

When the ribs are firmly cemented in 
place and dry, bevel the wing roots for a 
joint that will provide a dihedral of 3~", and 
reinforce the joint with triangular fairing 
pieces. Cover the underside of the wing 
first, applying cement to the full length of 
each rib to get the indicated camber. Then 
cover the top in the conventional manner, 
water the tissue, allow to dry, and apply two 
coats of clear dope. The pull exerted by the 
covering when finally dry will increase the 
dihedral at the wing tips to about 4". 

Although the drawing shows the stabi
lizer frame only in half plan, it is cut as one 
piece from a 12'' length of ~~, sheet balsa. 
Build and cover it in the same manner ~s 
the wing, but note there is no dihedral. After 
shaping the rudders, make a slit in the trail
ing edge of each to allow for warping to give 
the model a gentle turn. 

The fuselage is built in the regular man
ner, one side being shaped on top of the 
other. At the front, the first panel is filled 
all around with ~~, sheet set in flush with 
the longerons and crosspieces. Then this is 
covered with 1/ 16" sheet extending back 
three panels, a deep V being cut in the 
back edge of each piece as shown. After 

• 
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tion plate from thin tinplate and 
cement it to the rear face of the 
block. Shape the propeller with 
an undercamber of about }fl" and 
give it three coats of dope, sand
ing between each coat. The hinge 
must have the sv.'ivel at an an
gle and be carefully positioned 
so that the blade will fold back 
flush against the fuselage. Ce
ment the hinge in place, form
ing the prongs to the 10\ver part 
of the blade, and ·bind the en
tire hinge with thread. Then cut 
the propeller on the same plane 
as the hinge swivel. The coun
terbalance is a length of wire 
with a blob of solder at the end. 

After the power run, a spring on the shaft pulls the motor hook 
__ against a stop on the plug. This positions the prop for landing. 

Since there is no landing gear, 
it is desirable to have the prop 
in a horizontal position when the 
model lands. This is accomplish
ed with a spring that thrusts the 
shaft forward at the end of the 
motor run, throwing the motor 
hook against a wire stop on the 
nose plug. Although not abso

these pieces have been cemented in place, 
fair the edges with sandpaper before apply
ing, watering, and doping the tissue. 

At the rear, }~" filler sheet also is installed 
in the side panels where the motor dowel is 
located and in the final V -shaped panel on 
top where the stabilizer goE.'S. If desired, the 
Ranel under the dO\vel can be filled with a 
removable door. Install the dowel itself 
with a press fit for easier placing of the rub
ber. From }fl" sheet balsa, shape a stabilizer 
mount conforming to the undercamber of 
the stabilizer and giving a slight negative 
incidence \\'hen the mount is centered and 
cemented on the filler sheet previously fitted 
between the longerons. 

After carving the nose block, cut a fric-

FULL SIZE --~~ 
PLANS 

PLACE PIN HERE 

POSITION BLADES ON 
PLAN AND GLUE TO HUB 

. 
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lutely essential, an aluminum tube into 
which the anchor prong of the shaft can be 
cemented in the hub will give greater 
strength. 

Bend a 'loop on the front of the shaft for 
attaching the winder. The entire propeller 
assembly pulls out for winding. 

Install between 16 and 20 strands of W' 
flat brown rubber, lubricating it first, and the 
model is ready for the first test glides and 
adjustments. The original model used a 3~" 
right down prop thrust, making it climb to 
the right, and when power ceased it glided 
to the left, but your adjustments may be dif
ferent. When you are satisfied with the first 
short flights, give the rubber about 300 
turns with a winder-and watch her go. 

How to Position Prop Blades 

\VHEX you are building a small scale 
model of a plane, the blades of three- or 
four-blade props can be positioned at the 
correct angle by the procedure illustrated. 

Cut a narrow strip of paper, apply glue to 
it, and wind around a straight pin until it 
equals the hub diameter. Then place the pin 
in the center of the hub on your plans and 
glue the blades to the hub in the indicated 
position.-FREDDY MITCHELL • 
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Dome, Sweet Dome - but is it safe? 

Swinging cabinet doors 
cause many bumps. Install 
doors of the sliding type. 

Ground the washing ma
chine with a wire run to a 
wafer pipe for safety. 

Handrails will help prevent 
bad falls on outside steps. 
particularly in icy weather. 

When bumping hazards 
can't be removed, marl 
them with a bright paint. 

• Folding gates of some sort are practically 
a must in homes where a child is learning 
to walk but ha.sn't yet mastered the stairs. 

WITH a little time and a few hand tools, 
you can make almost ~ny home a lot 

safer. Some of the ways this may be done 
are suggested in the photographs and draw
ings on this and the following page, supplied 
through the courtesy of the National Safety 
Council, with headquarters in Chicago. 

Many accidents occur on cellar stairs because of 
poor visibility. Paint white so you can see them. 

l\Iost of these safety-engineering jobs are 
simple and within the capability of almost 
any man or woman of the house. Even if the 
services of a carpenter are required, the ex
penditure is money well spent. Check over 
your home and you undoubtedly will find 
other ways that you can help make it safe. 

If your cellar stairs are rickety, and many are, 
an easy job of carpentering will make them safer. 
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Grab bars, placed both vertically 
and horizontally, guard against a 
bone-breaking fall in the bathtub. 

Wear makes electrical wires unsafe 
after a time. Check them over and 
either replace them or apply tape. 

If you build or remodel, plan 
fire stops between floors, as 
indicated at the right above. 

• 

Shipshape Closet Has Space for All Housekeeping Equipment 
MA.'\Y homes still get along with an old

fashioned broom closet that holds a broom or 
two and has one shelf for all the cleaning 
supplies. A bulletin issued by the National 
Safety Council reports that such closets have 
' been indirectly responsible for many acci-
dents in the home because "father stumbled 
over the electric cleaner hidden behind the 
bedroom door; baby sister was poisoned 

POPULAR 160 SCIENCE 
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when she drank the disinfectant stored be
low the kitchen sink; and mother broke her 
ankle wh~_n she fell over the dust mop re
clining on the basement stairs." 

To bring order out of this chaos, the Coun
cil has designed the housekeeping closet 
shown in the accompanying illustrations and 
suggests that it be built against a vacant wall 
in the kitchen or hall. The closet was 

• 

planned to allow space for all 
the things needed to keep a 

' home spick-and-span. Mops, 
brooms, dustpan, and brushes 
have their own special hooks. 
Orderly shelves are spaced 
for containers of various sizes. 
A locked compartment above 
the shelves keeps poisons out 
of the reach of children. Met
al cans hold oily dust cloths. 
The closet is shown with two 
doors, but if it is located in 
the corner of a room a single 
door, opening against the 
wall, may be preferable. To 
reduce the cost, the doors 
may be made of plywood . 
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Souvenir 40-mm. Shells 

Form Legs of Table 

CRAFTS!\fEN who have or can obtain four 
40-mm. shell casings have ready-made brass 
legs that will add style to a plastic-top coffee 
table. Drill four 33~" br.ass disks to receive 
screws for attaching to the table and solder 
the disks to the open ends of the shells. Then 
clean the br~ss thoroughly, rubbing with fine 
emery cloth, and give it a spun-metal finish 
by rubbing with steel wool around the cir
cumference. 

Bakelite or any opaque colored plastic . 
will make a handsome top . Cut a ~2'' sheet to 
a 20'' by 30" rectangle and glue and bolt to 
it a doweled wood frame of ~, stock. Drill 
bolt holes through the wood and part way 
into· the plastic, and tap the holes in the 
plastic. The legs are then screwed to the 
wood through the disks. .. 

For edge trim on the plastic top use 
strips of ~" brass angle. ~liter the corners 
carefully with a hacksaw and file until the 
fit is perfect. Two methods of finishing the 
corners are shown below-one by sa wing a 
notch, bending, and soldering, and the other 
by mitering four lengths and soldering cor-
• • ner pieces on. 

Clean and polish the brass edging to 
match the legs. If the surface of the plastic 
is scratched, remove the marks with fine 
pumice and a wet cloth. Lacquer the brass 
parts for a permanent finish, and wax the 
plastic periodically.- FRA!\""K S • .\1YER . 

. -. 

Gleaming brass and a lustrous plastic top mark this 
coffee table. The legs are shell casings to which are 
soldered disks to take mounting screws. 

C onstruction details, including the application of the bra ss-angle trim, are shown in the drawing below. .. . . 

3,'+. It 3, •• 
. ANGLE BRASS 

" STOCK 

~~;,::;::;..;.__.:.~; 4 ESCUTCHEON PINS 

BOTTOM DETAIL 

~ .,20"" 30"' 8AI<ELITE 

ALTERNATE CORNE~ JOINT . 
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Shea t hing is closed at the ridge and ripped to size to provide solid nailing for rip-rap or ot her trim. 

ow to eat e a 00 
SPACING FOR UNIFORM NAILING LENGTHENS LIFE OF SHINGLES 

By Edwin M. Love 
PART V OF A SERIES 

FOUNDATIONS are not only put under 
a house. How you lay a foundation for 

shingles may add years to the life of a roof. 
In this case the foundation is sheathing. 

Starting boards should be of clear lumber, 
or at least free from loose knots, and some 
painting labor can be avoided if they are 
given one or two coats on the face while 
on sawhorses. For the first course select 
pieces of equal width and dress one side of 
each. Start support nails in a few rafters to 
keep the boards from sliding off, and tack 
the first boards to allow for shifting when 
they are straightened. Make joints on rafters 
and let. them project as they will at the 
gables. 

Length can be found by butting the far 
end of a board ·against its rafter and mark
ing for the cut by the corresponding side 
of the near rafter. Then move the board 
back half the thickness to make the joint. 
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Sight along the eaves, straighten the starting 
boards, and nail them fast. Lay enough 
tightly together to cover the overhang. 

Roofs to be covered with paper or com
position shingles are sheathed solid. The 
process is a continuation of that over the 
eaves. Time is saved by tacking the boards 
in place until a side is covered. Then start 
nailing at one rafter and continue along its 
length, attempting to emulate the carpenter 
who drives his nail in three blows and 
seldom misses a count until his handful is -
used up. Sheathing is laid rough side up. 

Most composition roofs are sheathed with 
1" by 6" lumber, but other widths are ac
ceptable. Stagger the joints and extend 
enough at the gables to carry the barge 
boards without noticeable sag. The spaces 
left are later filled in with scraps. Cover 
knotholes or loose knots with tin patches 
held with shingle nails. 

Sheathing for wood shingles is custom
arily spaced, not only to save material, but 
also to ventilate and dry the shingles, a , 

•' 
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Space and tack sheathing in place for an entire 
side, and then nail it permanently. Nail along 
the length of one rafter at a time. The sheathing 
is laid with the rough side up. 

matter of considerable importance in damp 
climates. :Many builders use 1'' by 4" sheath
ing spaced about 2}2" apart. Much better is 
spacing that corresponds to the amount of 
shingle laid to the weather, as shown in Fig. 
1.- Thus, if the sheathing is laid 4~" on cen
ters and the first spaced board is placed 17" 
above the eaves (or 17" plus 4~~, or a multi
ple), shingle nails can be placed uniformly 
6" above the butts, with a coverage of 1~" 
by the next course of shingles. 

You will find 3" sheathing just as satis
factory, and it will give more toe room as 
well as better space for inserting handfuls 
of shingles after the bundles are opened. 
If only 6" sheathing is available, lay it 6*" 
on centers, and the spacing for shingle nails 
will not be too far from ideal. For 8" 
sheathing, laid 9" on centers, drive two rows 
of shingle nails in each course. Close the 
sheathing at the ridge to provide sound 
nailing for rip-rap or other trim. 

While the sheathing is being nailed, 
straighten local side bends in the rafters. 
Nail neighboring rafters solid, and nail up 
the straight part of the crooked rafter; then 
go under the roof and drive in a spreader 
block to force out the bend, as illustrated 

. in Fig. 2. Finally nail the sheathing to the 
corrected rafter and knock out the block. 

164 
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If the joint between two barge boards does not 
fit perfectly, it con be corrected by running a 
fine saw between the ends, after which tacking is 
withdrawn and _the second barge board moved up. 

\Vhen the sheathing is nailed, measure for 
gable projection at the ridge and eaves. 
Then strike chalk lines or draw pencil lines 
along a straightedge and saw oH projecting 
boards, as in Fig. 3. 

Barge boards, the rafterlike members that 
frame the gables (Fig. 4) , are of 2" clear 
stock, usually 6" or 8" wide. Select pieces 
to cut in pairs (the upper ends only) with 
crowned edges 'up and the best faces out. 
Hanging them is a two-man job. Locate the 
upper end of the first by butting it against 
a strip nailed at the center of the ridge, and 
then tack it, springing it in or out to con
form to the sheathing before final nailing. 

To place the second barge board, start a 
few nails in the sheathing and tack it, hold
ing the board in place with the upper end 
against the first board a little above and 
behind it. Inspect the joint and, if it does 
not fit, run a fine saw through it, as shown 
in Fig. 4. \Vithdraw the nails, drive new 
ones, and tack again. If the fit is satisfactory, 
tack again and toenail through the upper 
edge into the first barge board to drive it 
down; then nail solidly and finish nailing 
the board. Plumb a line at one end of each 
barge board and cut it to length. 

The roof is now ready for bracing (Fig . 
5). If narrow, it may require only a sway 
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When both the barge boards have been perma
nently nailed in place, plumb a line at the ends and 
saw them off vertically to length. They are held to 
the roof simply by nails through the sheathing. 

brace, or it may be possible to support it 
by means of posts from partitions carrying 
purlins nailed across the rafters midway 
between ridge and plates. In any event, 
check with the local building office. 

Where partitions are lacking, use 1" by 6" 
collar beams nailed across alternate rafters 
halfway up, and bring struts down from 
the centers of the beams to the centers of 
the ceiling joists. In most cases the sheath
ing will have drawn the rafters into align
ment, but some sag may be present near 
the center of the roof, and this should be 
checked before braces are n ailed . perma
nently. If necessary, prop up the sags from 
the floor until collar beams are placed. 

Before shingling, nail in fillers and nail 
shingle molding to the barge boards with 
the upper edge flush with the top of the 
sheathing, as in F ig. 6. This hides the ends 
of sheathing boards and is a neat finish . 

Figure 1 shows ceiling board on the over
h ang. The ceiling breaks back to the second 
rafter only at intervals so the pull of the 
barge board will not spring that rafter and 
cause a hump that might split the shingles. 
For more rustic effects, finish-nail sheathing 
on from beginning to end as on the main 
roof. This allows the shingles to show be
tween the sheathing at the overhang. 

Short lengths of filler strips may be nailed in 
between the sheathing from the barge boards to 
the first rafters if a rustic effect with shingles 
showing through is not desired. 

Collar beams nailed halfway up between alternate 
rafters supply bracing nt points where partitions 
do not come. Use I" by 6" boards. 

OCT. 165 
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CELLULOSE TAPE 

DECALCOMANIA 

Scotch tape can be used to peel water-set decals 
from furniture without marring the surface. Stick 
a strip of the tape on the decal, smooth it, and 
then lift. The decal will come up with the tGpe. 

KEEPING the 
ROME SHIPSHAPE · 

Shelves built under the cellar stairway provide 
storage space for canned foods. Cleats nailed t o 
the inner faces of the stringers at the level of 
the treads will support the shelves. Another idea 
is t o remove the drawers from on old bureow a nd 
replace t hem with shelves, as illustrated above. 

• 

TRAY OR 
SHALLOW PAN 

Your floors will remain much cleaner if you placEt 
a cookie sheet or troy on the floor near the dool' 
and ask all the family to put their wet or muddy 
rubbers there the moment that they come in. 

Burlap wrapped and tied around 
the first rung of a ladder will 
help keep the upper rungs clean 
of mud in wet weather and thus 
make your footing more secure. 

When leaf rakes with metal tines 
lose their bite, new hooks can be 
shaped as below. Clamp a piece 
of pipe in a vise and hammer a 
new hook in the end of each tine. 

When a small child can't quite J 
reach a doorknob, this gadget 
will save adults of the house 
many steps. Metal is best, but 
it might also be made of wood. 
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SEVERAl NEEDLES 
THREAGI!D TO E/SPGOL ......... 

Needles threaded as above will be helpful for a 
person having poor eyesight. One needle then 
can be used with each piece of thread cut off. 

/ 

I I 
CUT 

I 
. OLD COR 

I I AT LOCI) 

I ' 

I 
I r-VENETIAN BLIND. I 

I I 
I 1 

' BIND ENDS I . I TOGETHER .. I I WITH 

I 
.. I THREAD \ 

./ I I ' 
I 

D 

I . . I 
t . ' /' PULL GENTLY TO DRAW 

• 
NEW C.ORDTHROUGH 

By the method shown above you can install new 
cords in Venetian blinds without taking them 
down. ·cut the old cord, splice on the new one, 
and slowly pull the old one out and new one in. 

A semicircular section cut from this writing 
desk enables a person in bed to adjust it in a 
comfortable position against his body. At the 
top are springs to hold pens and pencils, and 
a cleat to keep them from rolling down. The 
well for stationery measures I" by 3" by 6". 

·; 

• 

.. 
• • .. . .. . . ' . .. . . . .. 

• • • • . . . . . . . . . .. . •. 
• • • • • • • • .. . . . . . . . . . 

• • • • • • • • • 
• • • • • • • • 

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

• • • • • • • • •• . . . . 
o ' ' I o o e • . . . . .... . . . . . . . : . 

· -~ .... ~ . .. 

. . . . ' . · . ·:·: .. · .. . . . . . . . . . . . . . . 
• • • • • • • 0 ... 

To increase the capacity of a towel rack, remove 
the lower screws and substitute hooks. Additional 
towels or face cloths can be placed on the hooks. 

CAN SWINGS 
OUTWARD 

DOWEL 
ROLLER 

W000£N BASE CABINET FRAME 

A step-on garbage can installed under the sink as 
above may be quickly swung out with the foot when 
needed. The outer can is screwed permanently to a 
pivoted wooden base that rides on a small roller. 

TOP 
~------------34'-'--------------~ 

• 

• 

• 

26" 

• <:.~.·. :.. • •• :~ . ~~· .. ' , . • • 3-= . ·~p . . .. 

. . . "' . . . ' 
. . 

.,•'\. .. ... . ~ . 

. ,. 
;,. 

SIDE 

26" -----~ 
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TOY WATElt WHEEL. 
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SPOOLS FOR 
"WIRE OR STR.lHG 

CHILDS FISHING REEL 

BROOt-1 
WANOLr 
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• 

-. 

• . 
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BOJ,.T AND NUT 

Wt:tEELS FOR tOYS 
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· Ten Uses for 
• 

Typewriter-Ril)b!Jn Spools 
.DESk 
SPIN.DLE 

• 

EMPTY typewriter-ribbon spools 
are qiscarded by the hundreds in 
many offices and ~chools, and in 
}l.Omes where a typewriter is used 
one becomes available occasionally . 
Here are some quick ways of trans
forming them. into useful parts again~ 
When a spool is us.ed as a revolving 
member, it is a good idea to equip 
the bolt, screw, or other axle with 

I<NtlfiNG NEEDt:l 
SO( D£REQ lM . . 

. I 

TOY WINDMILl • washers on each side of the spool to 
cut friction.- RALPH S. WILKES • 

• 

. 
W H.ITTLED BUDE REEl. "FOR PORT.ABL"E AERIAL 

C. . ,/' 
L,. _ _..-. .,-tw 

• 
. 

• REVOLVING TIE ~CK 
• 

"-.... , ) . 
"---.--2-;-'2·=------'-. 

• 

SOLDERING ·IRON. STAND 

' 

-

• 
• 

• 

• 
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A BELL-SHAPED GUARD on a rotary drill 
press planer distributed by A. D. McBurney, 
of Los Angeles, is designed to protect the 
hands and keep chips from flying upward. A 
single cutting blade and one-spot adjustment 
are other features. Known as Safe-T-Plane, 
the planer fits any drill press, and will plane, 
rout, panel, bead, or rabbet to various depths 
in wood. Cutters for metals are aYailable. 

SAWING TO AN ANGLE is easier with an 
all-metal saw guide that fits boards of any 
size and will accommodate any handsaw. A 
turn of a wing nut quickly secures the miter 
head at the desired angle. The Bonaire 
Company, of Minneapolis, Minn., makes it. 

NEEDLE BEARINGS, providing smooth, low
friction running without play, are a feature 
of a new grinding and polishing head pro
duced by the Darra-James Corp., of \Vater
bury, Conn., for industrial and home-work
shop use. The head itself is a solid bronze 
casting, the shaft is of hardened steel, and 
the pulley is machined from solid aluminum. 

NEW 
::::::::.:::!=::::;: 

TOOLS 

POCKET -SIZE CONVENIENCE is combined 
with hairline accuracy in the simplified 
Calculaide Commerce slide n1le developed 
by American Hydromath Company, of New 
York. Made of plastic 4W' in diameter, the 
circular slide rule has the most-used scales 
close to the edge so that each is actually 
12J2" long. Conventional C and D scales, 
plus a spiral log-log scale ranging from 
1.01 to 100, are provided. 

. 
' 

. . 

. 
i 

' 

··;· . · .... 
' 

• 
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Glued to a short length of track on a wooden base, the model of the C. P. Huntington is ready for display . 

....... out 
• 

ern 
Boiler and Fittings Complete 
Your Model of This Famous 
Old Diamond-Stack Locomotive 

By ALFRED D. SLATER 

Part II 

I F YOU have completed the drive mech
anism, frame, wheels, trucks, and other 

parts of your model of the C. P. Hunting
ton as described in a previous article (see 
PSM, Sept. '46, p. 170) , you are ready to 
proceed with the boiler, cab, and miscel
laneous fittings that will bring your work to 
finished shape. 

On the prototype, the link motion, which 
is illustrated in Fig. 12 on page 173, was 
used to control direction and speed, the 
engine being in full forward gear, or full 
backward gear, according to whether the 
slotted link was pulled entirely over one 
\vay or the other. \ Vhen the link was in 
middle position neither eccentric operated 
and the engine came to halt. At intermedi
ate positions, the valve stem was influenced 
by both eccentrics; and the point of cutoff, 
and therefore the speed of the engine, could 
be varied at will. 

Since this wooden model of the famous 
locomotive is purely decorative, the ec-

170 POPULAR 
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centrics are left loose on the driver axle. 
.Make the component parts as shown in 
Fig. 12, noting that only three levers are 
required be<.:ause a control rod to the cab 
is plac.:cd on just one side of the engine. 
Assemble the various pieces with glue. 

The boiler (Fig. 13) consists of two cyl
inders, 1%" and 1 15; 16" in diameter, an 
irregular conic expansion section, and a 
firebox, arranged in that order from front 
to back. The top portion of the firebox is 
semielliptical in cross section, having a 
major-axis half length of 1 9/ 32" and a 
minor-axis half length of 1 3/ 32". Under 
the bottom of the firebox cement an ashpan 
5/ 16" by 1 5/ 8'' by 2 3/ 32'' in size,. with 
edges beYeled. Against the rear of the fire
box and boiler, cement a boiler head of the 
size shown, rounding the top edge. 

Supporting the boiler at the front end is 
a ~~" by 1 11 / 16'' wooden pin thrust into 
the cylinder and the front-tn1ek saddle. · At 
the rear a ~4'' by W' by 2 3/ 16" cross mem
ber screwed to one of the main-frame cross
pieces provides support. RiYets are simu
lated with escutcheon pins on ~" centers. 
Boiler strapping may be made of thin card
board, strips being cut 3/16" wide. 

A bracket, detailed in Fig. 17, supports 
the running board. At a point about B~" 
ahead of the cab the running-board width 
should be decreased by fa" on the outer 
edge, a diagonal cut being made toward the 

CopynghtL'd ma.enal 
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front of the engine above the driver hub. 
The 3/ 32" tube leading from the bottom 

of the pump (Fig. 13) should be carried 
back far enough so that the end is hidden by 
the rear truck. Glue the mudguard to the 
underside of the running board, positioning 
it directly OYer the drh·er. Support each of 
the two 1/ 16" grabrails by two 1/ 16" ball
head stanchions glued into holes drilled in 
the boiler, and glue the rear end of the rails 
to the forward face of the cab. 

Under the cab and the tank (Fig. 14) 
runs a 1/ 8'' by 15;'32" baseboard. the top of 
which is even with the top of the rear buffer. 
Atop this baseboard is set a 5/ 32" floor plate 
that has a 3 /32" half-round molding around 
its edge except in the place where the firebox 
goes. The cab and tank flooring pieces are 

• 

••• • • .., .. • • •• · • ·•· · ·•.•• • 'T ..,, •• 

.. . 

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

............... .. ,· ·- - ~..:.- ..... ...-.« ..... ~~.w. .......... ... ,:.... ...... ,, :M.-..·... . • 

. . 

. . . '* ~.: 
·~ . .. ~ ..... : 

• ., ,, _y .. ·::,.~ 
. . . '-~ . . -~·.::. ... · ... . ·· ... . :· 

The West still was new when the C. P. Huntington, 
above, begon chugging over the California rails. 
It now is permanently displayed in Sacramento. 

On the model, it is best to use wire for some of 
the fittings. The tank is carved from solid wood. 

• 
3/ 32" thick and are beveled as shown in 
Figs. 14 and 15. Along either side of the cab 
runs a 13/ 16" by 1 3/ 16" by 2 25/ 32" seat 
which exactly fills the space between the cab 
flooring and the running hoard. The out
board side of each seat is decorated with two 
rectangles of glued-on cardboard moldings. 

Make the cab walls and roof.from 1/ 16" 
plywood. After cutting wjndow openings in 
the walls as indicated, frame them where 
shown with 1/ 16'' cut-out backing pieces. 
Isinglass glued inside will giYe realism to the 
windows, and, if desired, an arm rest may be 
glued at the base of the open rear window. 
Cut the tank body from a single piece of 
wood, and glue on the flanges, brackets, and 
manhole. The grillwork around the flange 
top, the grab rods, and the manhole-cover 
handle may best be made of wire. Two pails 
and two steps complete the cab and tank. 

It is unnecessary to make the bell bracket 
a jointed affair that actually permits the bell 
to ring. A solid frame fashioned from a 
single 3/ 16'' piece of wood will suffice. The 
bell itself can be turned on a lathe, or it 
may be that you can find a toy one that will 
serve the purpose. 

After the dome (Fig. 16) , sandbox, and 
stack are turned, they may be fitted to the 
boiler contours either by carving and filing 
or by shaping on sanding drums of diameters 
equal to those of the boiler at the various 
places where the fittings are located. The 
headlight bracket of this particular model 
was laboriously carved from wood, but it 
may just as well be cut from a piece of tin
can stock, bent to shape, and fastened with 
two roundhead tacks. 

There are several possible ways to finish 
the model. The color scheme of the original 
Huntington consisted of an elaborate com
bination of cherry, green, various reds, nickel, 
black, and gold. The pictured model is fin
ished in black-walnut and colonial-maple 
stains and several coats of thin shellac. A 
realistic and attractive appearance also may 
be obtained by applying two coats of metal
lic flat black to the smokebox, stack, and 
firebox; then two coats of gloss black else
where, rubbing down with No. 000 sand
paper between coats. 

Mount the model on a short length of 
wooden track glued to a beveled wooden 
base, and it's ready for your mantelpiece. 

Detailed plans for completing this model of 
the engine are given on the next two pages. 
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When the diameter of a hole is being measured, the' thimble is adjusted until the pointer indicates zero • 

• 

n ieatin Insi e ers 
• By FRANK McCART"( 

NOT all of us are in the position of the old
time master machinist who could "feer' 

when caliper and micrometer measurements 
were exactly right. For the less experienced 
whose "feel" with inside and \~emier calipers 
and inside micrometers is too often uncer
tain, the indicator calipers shown here will 
reduce the chances of error. 

One leg is clamped at the approximate 
setting called for by the measurement being 
taken, and the other is then adjusted by a 
screw until a pointer indicates zero. The 
contact points are next measured with an 
outside micrometer to the same pointer read
ing. A correct measurement is thus obtained 
by sight instead of touch. The instrument 
has a range of J~" to 6". 

Shaft holes are accurately spaced in the 
frame blocks by the simple jig shown on the 
facing page. Holes larger than J8" are re
drilled outside the jig. All four blocks should 
be marked so thev can be assembled on the 

• 

shafts in the same position as drilled. 
The ratio of the lever action of the pointer 

is 1 to 11. A .001" movement at the foot will 
register .011" on the scale and, as the cali
bration marks are spaced 1/ 32" apart, each 

174 POPULAR 
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space will represent an actual movement of 
.003". Plus and minus marks determine 
when the true diameter is being measured 
and also indicate taper and out of round. 

Make the blocks of mild steel. Drill all 
three holes in the front frame block in the 
jig, redrill the middle hole to 3/ 16", drill No. 
47 setscrew holes into each end of the shaft 
holes from the back, and tap them 3-48. The 
rear frame block is ~:hilled the same way ex
cept that the middle hole is omitted. 

All three holes are drilled in the indicator
leg block with the jig. The center hole is 
then redrilled with a No. 21 drill and 
threaded with a 10-32 tap. Both outside 

· holes should be reamed to 3/ 16" for a snug 
fit on the shafts. If a reamer of this size is 
not available, redrill with a No. 14 drill 
( .182") , finish with a correctly sharpened 
3/ 16" drill, and lap with a piece of fine 
emery cloth on the end of a J~" rod. 

No middle hole is required in the adjust
able-leg block, and the hvo outside holes are 
treated the same as those in the indicator 
block. The clamp-screw hole is drilled 
through with a No. 21 drill and threaded 
with a 10-32 tap. A 1/ 32" slot is then cut 
down from the top of the block through the 
center of one hole and into the other, after 

I 

• 
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The calipers are removed from the work and a micromefer adjusted on them until zero is again indicated. 

which the threaded hole is redrilled with a 
3/ 16" body drill from the front face to 
the slot. 

For the shafts, two pieces of 3/ 16" drill 
rod are turned down to 3~" diameter for 3i" 
on each end, and polished. To make the 
clamp screw, knurl one end of a bit of 7 / 16" 
drill rod, turn the head and shank, and 
thread the latter. Then cut the screw off, 
reverse it in a smaller collet, and face the 
top of the head. 

The threaded spindle is 5/ 16" drill rod, 
turned for 13s" to 3/ 16'' diameter and 
faced off at the end with a slight radius. 
Reverse it in a 3/ 16" collet, tum the other 
end for }f" to 3/ 16" diameter, leaving a 

1/ 32" shoulder, ancl thread 10-32 to fit the 
indicator block. 

In one chucking the thimble, made of 
7/ 16" drill rod, can be knurled, turned, and 
drilled 3/ 16''. After cutting off, reverse the 
piece and face the other end with a slight 
radius. A No. 47 setscrew hole is drilled and 
tapped 3-48 in the smaller diameter for as
sembly on the spindle shank. 

Hacksaw the adjustable leg from }~" mild 
steel, finish-file to shape, :md polish with 
emery cloth and oil. Clamp it on the frame 
block, drill holes a tight fit for 1/ 16" pins, 
and press in the pins after cutting these 
3/ 16" long and filing them slightly on one 
end. The clamp-screw hole is picked up 

Accurate alignment on the shafts will be assured if the frame blocks ore drilled in a homemade jig like 
that shown below. Holes that ore to be larger than 1/a" diameter are redrilled to size outside the jig. 

10-24 SCREWS 
• 

DRILLING 
- JIG 

• 
OCT. IJS 
19 46 
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from the back with a No. 21 drill and re
drilled from the front with a 3/ 16" drill. 
File the outside of the foot to a 3/ 16" radius 
to permit only one contact when measuring. 

The indicator leg is sawed and filed to the 
same •profile from 3/ 32" stock, but without a 
foot. File the lower end to act as the butt of 
a hinge for the pointer. Locate the calibra
tion marks on an arc scribed from the hinge
pin position. These marks should be laid out 
first with India ink 1/ 32" apart, and then 
stamped into the surface with a small chisel 
made by grinding a sharp edge on a hard
ened pin or punch. Stamp a small zero over 
the middle line with a new nail-set punch. 

Drill four 1/ 16'' holes for fastening the 
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leg to the frame block. Countersink two 
holes on a diagonal for small machine ~crews 
- the other two are for pins. The 0-80 size 
is ideal, but if a tap smaller than 2-56 is not 
available, this size will do. 

Clamp the leg on its block, respot the 
holes, and drill the pin holes with a 1/ 16" 
drill. Then drill the screw holes and thread 
0-80 or 2-56. Shape a guard for the pointer 
from 1/ 32" sheet metal and solder in notches 
filed in the side of the leg. 

The indicator pointer is made in two 
pieces with a recess filed in the foot to fit 
over the bottom of the leg. Solder together 
tightly and finish-file to appear as one p1ece. 
The radius on the foot will have to be on an 



• 

Both the indicator leg and adjustable leg can be 
hacksawed to shape and finish-filed and polished. 

angle so there will still be only one contact. 
Fit the pointer over the leg and drill both 

together at the hinge with a 3/ 64" drill. A 
small piece of steel knitting needle can be 
used as the hinge pin. Shape 1/ 64" spring 
wire as shown, and solder it to the back of 
the foot just above the piri to provide tension 
when it is hooked about the back of the leg. 

Assemble the legs and blocks on the shafts 
and tighten the setscre\vs. If 3-48 setscrews 

Here is the indicator leg with its pointer and 
hinge pin. The contact foot is on the pointer. 
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l 
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Calibration marks for the ind icator scale are put 
on with India ink and then stamped with a chisel. 

. 
cannot be obtained, cut short lengths from 
the ends of roundhead machine screws after 
slotting the ends with a fine saw. No. 6 
screws will do if the pitch is as fine as 40. 

Screw the spindle into the indicator block 
and push the shank through the end block. 
Slip the thimble over the spindle shank 
against the end block; then tighten the set
screw. Apply a coat of any good rust pre
ventive to preserve the finish. 

Setscrews hold the end blocks on the shafts. Note 
the tension spring on the right-hand pointer foot. 

. . ' .. '· .,) ... .·... •. )" .. 
. . . ·: ..... ~ "!?/. 

.. 

Tailstock Live Center Is Equipped with Revolving Bushings 
WHEN centerdrilling is undesirable, work 

can still be centered accurately on the lathe 
tailstock with a live center like the one 
shown at right. Turn the body from 1" brass 
rod, drill a %" hole in the end 1" deep, and 
drill a small oil hole in the top. The "live" 
part of the tailstock center is a bushing H4" 
long cut from %" brass rod. It revolves in the 
body \vhen well oiled and centers the work 
automatically. 

Cut a number of bushing blanks and drill 
them to receive work of various sizes as 
needed. If you save them, you will soon 
have a complete set.-H. P. 

ROTATING 
BUSHING 
~s OIA. 

OIL HOLE 

WOru< OR ARBOR 
CHUCKEOIN 
HEAOSroGK 

--
OCT. 177 1946 
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AUTOMOBILE RIM CLAMPS provide an 
efficient way to fasten work to the faceplate 
of a lathe, since the right-angle ends often 
eliminate the need for blocking. Clamps 
are available at little cost from most auto
mobile junk yards.-SIDNEY PoTT . 

SEniNG A FLY CUTTER quickly and ac
curately is an easy task if you mount a 3" 
section of an inexpensive metal scale on a 
wooden block. Drill a hole the size of the 
pilot drill through the block. Next cut off 
enough of the corner of the scale so that it 
can be mounted on the block "vith two ad
jacent edges exactly in line with the center 
of the hole. To set the fly cutter, simply 
lower the chuck until the pilot drill is in the 
hole in the block and the cutter touches the 
scale. Then move the cutter along the scale 
to the desired radius and lock it there.
RICHARD SALZER. 

DRILLING ON A DIAMETER is easy with 
this guide for locating round work on a drill
press table. When pressed down on the 
work, the guide, held in the chuck, forces 
round pieces into the exact center position 
for drilling. It is made of two parts, a ~4" or 
5/16" brass rod about 2%" long, and a 
1/ 16" brass plate about 2~~, by 1~". Slot 
the rod and solder it over one side of the 
plate. Then hacksaw a rough V in the plate 
and insert the assembly in the chuck of a 
lathe. With the compound rest set at 45 
deg., finish the V, taking light cuts with a 
sharp, carefully· adjusted tooL-H. P. 

BRASS~OD 
'-'4'DIA . x '3ft 

Cl-!UCK 
IN I..ATHE 

TAKE LIGHT CUTS 
SO PLATE DOES NOT 
aENDQRGRAS 

l .:::f::±:::; WO~K CENTERS ITSEL.F 
a.. AUTOMATICALLY UNDER 

V·GUIOE 

MATCHED CLAMPS, holding several 
pieces for simultaneous drilling, greatly 
simplify accurate spotting of holes 
through all pieces. A set of four clamps, 
made from steel, brass, or aluminum bar 
stock, supports work perfectly level on 
the drill-press table, since the lower legs 
of all four match exactly in thickness. 
Short standard screws are used, resulting 
in a low setup that will not interfere 
with operation of the drill chuck or feed 
handle. The drill-press table must, of 
course, be level.-J. C. MAGEE. 

POPULAR 
118 SCIENCE 

~I 

CopynghtL'd ma.enal 



ACCURATE HEXAGONAL SURFACES can 
be ground on rods by using an ordinary 
hexagonal nut as a guide. Through one side 
of a nut just slightly larger than the rod, tap 
a hole for a set screw. Slip the nut oYer the 
rod and tighten in place; if the rod and nut 
are not concentric, a bushing should be used 
to center the rod. \Vith the nut on the \Vork 
table of the grinder, one surface after an
other is ground. \Vith care, the results 
are as truly hexagonal as the surfaces of 
the nut.-GEo. ScHRADER. 

• . . 

HOLE TO SUIT 
DRILL.. ROO 

. . 
. . • • • 

• 
• • 

. . . . . . 

8-3a 
SETSCREW 

A VERSATILE CUTTING TOOL that turns 
brass or aluminum pins or dowels and also 
routs irregular shapes will solve many model
making problems. For dowel forming on 
brass h andrails or model piping (left above), 
it turns the shoulder down to the desired 
dimensions after the piece 
has been bent, eliminating 
the difficulty of bending a 
tiny rod and dowel to exact 
dimensions. Another usc 
is to chuck the tool in the 
drill press and rout the 
edges of irregular shapes, 
running the shank along 
the rim of a template or 
pattern (right above) . The 

. . . . . 
~~OUTED/ 

• •·• AREA .r" 
• -
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A LATHE DOG of the clamp type will often 
get a threading die into cramped spaces 
where an ordinary diestock cannot be used. 
For accurate alignment, clamp the die firmly 
in the dog while both are held down on a Hat 
surface. The drh·ing tail of the dog serves 
as a crank-C. \V. Woonso~. 

same tool, used freehand, cuts away the 
remainder of the routing job. 

~lade of :3 '16" or ~~, dr.ill rod. it has a 
longitudinal hole of the same diameter as 
the dowel pin clesired-1./J (i" is a common 
size. For the cutting face, fi le four equally 

spaced teeth in one end. 
Harden it by heating to 
a cherrY-red color and . 
quenching in ~alt water. 
Then temper by heating 
the shank until a light 
straw color tran"ls down 
the shank almost as far as 
the teeth. and quench in 
water again immediately. 
-HERBEHT PF1STEH. 
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Want to Examine Gun Barrels, Machined Bores, or 
Pipes? With This Gadget You're Inside Looking Out 

I F YOU'VE been hankering to know what 
the inside wall of your shotgun barrel 

looks like, this deep-hole inspection scope 
will satisfy your curiosity. A telescopic in
strument carrying its own light, the scope 
permits interior examination of any tube 
or hole big enough to admit a flashlight bulb. 

Only inexpensive materials are required 
to make the instrument. The parts needed 
are a positive lens, a negative lens, two tele
scoping cardboard or metal tubes, a rather 
stiff metal strip about 1/ 16" by ~" by 24'', 
the lamp socket from a flashlight, a two-cell 
flashlight bulb, two flashlight cells, a wall 
receptacle, a length of lamp cord with plug, 
a small piece of mirror, and 30" of insu
lated magnet wire. 

The mt·tal strip forms the base of the unit. 

At one end is fastened the telescope, which 
does not extend in use within the hole. The 
mirror is set at an angle near the other end 
of the base, and the flashlight lamp is behind 
the mirror. 

The telescope, an opera-glass type, uses 
two simple lenses of the sort available from 
dealers in surplus and chipped-edge optical 
materials. For the objective, a positive lens 
of about 148-mm. focal length and 24-mm. 
diameter is needed, while the negative eye
piece should be of about -7 4-mm. focal 
length and 17-mm. diameter. Lenses of simi
lar dimensions rna y be used, but the diam
eters should not be too large for convenient 
mounting, nor too small to provide a good 
field of view. 

Any two slide-Rtting tubes slightly larger 

Cellulose cement fastens the telescope lenses in Current for the little lamp behind the mirror is pro-
their mounts-the metal ends of cardboard tubes. vided by dry cells. The connection is through a plug • 

INTEnHAI. 
SURFACE . ---.,. 

'l.(, OIA.6UL6 

INSULATED 
WI~E 
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MIRROR POSITIVE LEHS 
(OBJECTIVE) 

SUOIHG FIT 

2-56 ~EW 

NEGATIVE LEHS 
(EYEPIECE) 
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A tiny piece of mirror, set at an angle, 
keeps out direct glare from the lamp fila
ment (above). At right the scope is used 
to study tlfe inside wall of a gun barrel. 

than the lenses will serve as the tele
scope body. In the instrument illus
trated, cardboard tubes with metal 
ends-similar to small mailing tubes
were used. The larger tube, 1 3/ 16" 
in diameter, was 43~" long, and the 
inner tube, in diameter a sliding fit 
for the larger tube, was 3%" long. 
For mounting, holes slightly smaller 
than the lenses were cut in the metal 
ends with a punch and were brought 
to size with a tapered reamer. The 
lenses were then fastened with cellu
lose cement. If cardboard tubes are not 
available, simple ones can be constructed by 
wrapping glue-coated paper around a win
dow-shade roller or broom handle. The 
lenses might be cemented to cardboard 
rings cut to fit the tubes, and these rings 
held in place inside the tubes with glued 
locking rings. Be careful to mount the lenses 
parallel, with their centers in line. Paint the 
interior of the tubes a dull black. Then 
adjust the telescope to focus sharply on 
objects about 24" distant, and fasten it in 
place on the metal base with adhesive tape. 

The next part is the mirror, which should 
. be trimmed to fit its support, a strip of sheet 
metal cut from a tin can. Fold this strip 
in the middle, forming an angle less than 45 
deg., and bend the edges of both sides-one 
side to hold the mirror and the other to fit 
around the base. Cement the mirror to the 
mount and fasten tl1e mount to the base with 
a 2-56 machine screw. This screw-fastening 
permits removal of the mirror assembly 
when necessary to change the bulb. 

Directly behind the mirror, at the end of 
the base, attach the flashlight socket, which 
should be trimmed of all extra parts, leaving 
only the threads and the end contact. Solder 
the threaded portion of the socket to the 
metal strip, tilting the socket slightly to pro
vide room to insert the bulb. The end con
tact of the socket is soldered to one end of 
the magnet wire, which is then strung along 

the metal strip and fastened in place with 
adhesive tape. The other end of the wire is 
spliced to one wire of the lamp cord, while 
the second lamp-cord wire is attached to the 
metal strip itself. 

Power for the bulb is provided by two 
· flashlight cells, mounted on a small wooden ~. 

block. ~fetal clips, again cut from a tin can, 
hold the batteries in place and serve as ter
minals. \Vires run from the clip terminals 
to the wall receptacle. 

To use the scope, plug it into the recep
tacle and insert it in the hole vou wish to 

• 

inspect. Focus on the image in the mirror, 
centering, if ~ecessary, by flexing the metal 
strip slightly. 

This scope should provide a clear, sharp 
view of interior surfaces magnified two or 
three times. For better performance, higher
grade optical parts could be used. The mir
ror, for example, might be replaced with 
the type known as· first-surface, that is, 
silvered on the front instead of the back, 
or with a totally reflecting prism like those 
used in good binoculars. The use of cor
rected, achromatic lenses in the telescope 
should add to the brilliance and sharpness 
of the image. For examination of very small 
holes a tinier bulb would he needed-minia
ture lamps such as the "grain of wheat'~ 
bulb developed for surgical instruments 
would let· the scope fit into the barrel of a 
.22-cal. rifle.-WALTER E. Btnnox. 
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Clouds over a low horizon add a feeling of spaciousness to Hus peaceful country scene • 

• 

N ••• Time for Better Pictures 
IN THE FALL A FILM FAN'S FANCY TURNS TO OUT OF DOORS 

By Don Storing 
. 

BRILLIANT autumn often yields photo-
graphic opportunities of greater beauty 

and variation than any other, season. The 
bright and varied colors in nature at this 
'season afford unlimited scope for color shots. 
Subject matter and long shadows are also 
ideal for striking black-and-whites. 

But, though fall can be your best photo
graphic season, it can also be deceptive. Its · 
clear air and vivid colors may lead you to 
believe that the prevailing illumination level 
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is higher than it actually is. If you have a 
tendency to underexpose, this deception can 
cause disappointments. And other things 
can happen-things like blurred pictures 
from a moisture-laden lens, lowered print 
quality due to decreased contrasts caused by 
the softening sunlight, and damaged equip
!Tient if you neglect to protect your camera 
from rain or sudden cold. 

Try to get colors, varied colors, in your fall 
color shots, like those in the color repro
duction on page 113. Assorted hues are 
found in colorful clothing, ·brightly painted 

• 

Copynghted material 

- -c-==== ---- • 

" 



' 

boats, and cottages, farmhouses, and animals 
as well as in the turning foliage. Yellow and 
orange leaves will enable you to obtain 
bright "frames" instead of silhouetted leaf 
backgrounds so common in black-and-white 
prints. 

The purple haze of autumn can also be 
very attractive, so don't always expose 
through a haze-removing filter. Take some 
photographs with and some without the 
filter. You may like them all. 

Be critical of your light, remembering the 
limitations of color film. Try various view
points until you find just the one that shows 
the subject off to best advantage. 

If you want to minimize strong contrasts, 
flat front lighting will, as its name implies, 
reduce them. Most of your color shots will 
probably require front lighting. And take 

· care not to have too dark a background, 
such as one of evergreens. 

When you want side or back lighting, 
make sure that the shadow. areas are well 
illuminated by synchro-flash or reflectors. If 
you employ flash outdoors, be certain that 

you have blue flash lamps designed for use 
with daylight-type color film. . 

In black-and-white photography, unneces
sary limits are too often imposed on the 
choice of subjects when fall arrives. Burning 
leaves, hunters in the field, shocks of corn, 
and frosty pumpkins are not the only pic
tures. Though such scenes ar~ available at 
no other time, autumn also provides ideal 
situations for placing a new and different 
interpretation on familiar subjects. 

A cottage in which you spend many a 
happy summer vacation may be worth going 
back to in fall for a picture. The place will 
be deserted and will seem changed; but this 
may be just the difference that will con
tribute to an interesting and unusual photo
graph. 

Autumn and summer photography do not 
present the same problems, and some 
adaptations of technique may assist in pro
ducing more desirable black-and-whites. In 
some cases changes of equipment may bring 
better results. 

Because the sun is lower, there is less light 

• 

A striking example of judicious use of fall lighting. The high horizon emphasizes the foreground detail. 
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A utumn is picnic t ime. Your o wn bo ck yard may f urnish such o 
rust ic setting, and o you ng coup le the importa nt huma n interest. 

Dry shocks of c orn and barren fields yield p rints possib le only 
in a utumn, but don' t fee l you ore limited to seasona l sub jects. 
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than in summer and the shadow 
areas are larger. You may want 
to consider eA-posing more for 
these long shadow regions, since 
they will occupy more of the 

• VIew. 
Tend toward overexposure if 

you feel uncertain, but be on the 
alert to change your customary 
speed and aperture settings as 
circumstances dictate. Take 
along a tripod. Nothing is so 
disconcerting as running into 
just the landscape you have been 
looking for all day-at twilight 
and without a tripod. 

Landscapes tend to be monot
onous in composition unless cer
tain precautions are observed . 
Black-and-white fall landscapes 
are often better when contrast is 
introduced, such as including an 
arch, a doorway, or the over
hanging bough of a foreground 
tree as an appropriate "frame" 
for the scene. When these 
"frames" are silhouetted, they 
add interest, depth, and contrast 

1 
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VVhen shadows are 
long in fall, outdoors 
calls with many scenes 
like this. Use of a yel
low filter brings out the 
cloud pattern, and a 
silhouetted tree in the 
foreground adds.depth 
for a fine study. 

Pattern shots, too, can 
be found at this time 
of year, especially if 
the camera fan has an 
eye for possibilities 
like that below. A low 
camera angle provides 
a background of sky. 

. . 

The correct use of filters can also be valu
able. A yellow Riter will hold back the blue 
light from sky areas to give a natural ren
dition of clouds. Greater-than-normal sky 
contrast may be obtained by exposing pan
chromatic film through an orange or red 
filter. Such "overcorrection" for landscapes 
will yield striking contrasts, making your 
prints pack more wallop and "carry" farther. 

Placing the horizon low often increases the 
effectiveness of outdoor composition. At 
other times the foreground may require the 
major space. It is rarely good to have the 
horizon at the middle. 

Though the temptation to take a picture 
of an entire valley is strong, limit your view 

' ' 
1 . 

to a more intimate study . 
There are exceptions, of 
course, but the "big scenes" 
are all too often disappointing 
in the print . 

Photographs of trees are al
ways appealing, and tree pho
tography is a challenging 
hobby full of surprises and 
fun. The primary problem is 
one of isolating your tree 
without resorting to an ax. 

\Vhen trees are scattered, a 
low camera angle may sepa
rate the selected subject from 
those behind it, lowering the 
horizon and providing a sub
dued background of sky and 
clouds. If the problem cannot 
be met by camera angle, use 
a wider aperture and a faster 

shutter speed to soften distant details by 
throwing them out of focus. The shallower 
depth of focus emphasizes foreground and 
subordinates background. 

The haze of fall frequently creates ideal 
black-and-white mood situations. Distant 
views blend away into misty backgrounds 
sometimes, while at others sudden shafts of 
sunlight strike through to make patte1ns that 
most photographers dream of but seldom 
have a chance to catch on film. 

Some of the most enthusiastic fall photog
raphers are occasionally disappointed. But if 
proper attention is paid to the care of your 
equipment and changed demands, autumn 
can be your most successful season. 
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PRINT TONGS will not drip de
veloper all over your darkroom 
bench if you keep them in a 
glass jar. A jar that contained 
chemicals for 1 gal. of developer 
holds the tongs upright, handy 
for immediate use yet out of the 
way. Some fresh water in the 
jar rinses them at the same time, 
removing developer or shortstop 
solution.- THANE L. BIER WERT. 

' . r 
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A NEW PROJECTOR for 35-mm. and 2" by 2" 
slides need never be removed from its case-even 
the screen can be set up at one end. The use of a 
short-focus lens gives large pictures without a long 
throw. Condenser lenses that do not have the con
ventional spherical curvature, used for the first time 
in an American-made projector, add sharpness and 
brilliance, claims the manufacturer, Viewlex, Inc., 
Long Island City, N. Y. 

AUTOMATIC AGITATION. Two radio chas
sis and the motor from an oscillating fan 
were incorporated in this homemade film
tank agitator. The smaller chassis is pivoted 
at one end on angle brackets attached to 
the base chassis and tilted by the recipro
cating arm.-GEORGE 0. SMITH . 

CUT -FILM HANGERS can be stored neatly and 
conveniently on a simple wall rack made from a 36" 
piece of two-by-four and three lengths of 1~" 
closet pole. In cutting the pole's, allow 3" for each 
six hangers. Fit poles into holes drilled in the 
board at an angle, fastening with finishing nails. 
Space the holes according to hanger size.-T. L. B. 
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BIG EYE. This 255-mm. lens, 
an f/2.3 Pan Tachar fitted with 
a special aluminum mount to 
adapt it to a 4" by 5" Speed 
Graphic, photographed Ord
nance Department tests of rocket 
trajectories and flight character
istics under very poor light con
ditions. Since the mount re
placed the standard lens board, 
all exposures were made with 
the focal-plane shutter. The de
signer of the big, high-speed 
rig, Zev Pressman, of the Al
leghany Ballistics Laboratory, 
Cumberland, Md. is shown using 
it.-G. C. MAcDoNALD. 

FINDER FROM 
STILL CAMERA 

SOCKET FOR 
PRESS FIT 

OFF-CENTER MOVIE TITLES can be 
avoided by using the waist-level view 
finder from a folding still camera to 
line up your work. Equipped with a 
socket to permit a press fit over the 
lens, the waist-level finder ends all 
parallax error.-C. M. HuNTLEY. 

PHOTOGRAPHIC SOLUTIONS 
filter themselves, without super
vision, in the Viking Filtorette. 
To remove sediment and dirt 
from a solution, it is poured into 
one bottle of the unit, which is 
connected to the second bottle 
with a special cap, vent tube, 
and filter disk, and the unit is 
inverted. Filtering is then auto
matic. Viking Products, North 
Hollywood, Calif., make it. 

SIMPLIFIED ENLARGING is the promise of 
the postwar Leitz Focomat Ib, which has 
automatic focusing, conveniently located 
controls, large knobs, and a housing that 
tilts for quick access to the film and con
densers. Automatic focusing through a 
range of 23~ to 13 diameters is provided by 
parallelogram supports, with helical focusing 
available for greater enlargement. Although 
designed for 35-mm. film, the Focomat takes 
negatives up to 4 by 4 em. E. Leitz, Inc., 
New York, is the maker. 
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Static electricity escaping from the generator will light a chain of fluorescent tubes held end to end • 

• • • 
I DID ID our 

EXPERIMENTAL MODEL OF A VAN DE GRAAFF ELECTROSTATIC 
GENERATOR CAN DELIVER OVER 100,000 HARMLESS VOLTS 

By Loren W. Gay 

NUCLEAR physics, the unpredictable 
baby of the sciences, is about 50 years 

old. For the first two thirds of its short life 
it crawled patiently along on all fours: Then, 
without bothering to walk, it started to run. 
Just where it's running to, no one knows, but 
it has already revolutionized man's concep
tion of his universe without even stopping 
for breath. 

One of the mileposts in this swift race was 
the original of the electrostatic generator 
shown here. Neither surprising nor drama
tic in its origin, the device was invented sim
ply because it was needed: physicists wanted 
a controlled source of high-voltage D.C. in 
order to bombard the nucleus of the atom. 

In 1931, Dr. Robert J. Van de Graaff went 
back to first principles to build a machine 

1aa ~r~~~~ 

capable of delivering nearly 2,000,000 volts. 
Instead of rubbing amber and silk as the 
Greeks had done 2,000 years before, he re
volved an endless belt in contact with me
tallic brushes. 

The remarkably powerful model described 
in this article was designed chiefly as a lab
oratory-demonstration instrument. It is very 
simple in construction, and its exposed low
er section permits a clear Yiew of operation 
as well as effects. Before starting to build, 
procure the roller shafts, ball bearings, and 
the bakelite tube. If these vary from the di
mensions given, you may have to alter some 
of the other specifications so that the parts 
''"ill fit together properly. 

Hard composition board was used for the 
two sides of the ground-pulley housing. Saw 
two pieces roughly to size, clamp them to
gether, and drill and jigsaw the windows, 
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BAI<ELJTE TUBE 

I 

I 

I 

GROUND 
INDUCTOR 

GQOUNO 
BQUSH 

G~OUND 

PULLEY 

A papier-mache octopus looks friendly enough as he 
spreads his paper tentacles in the electric breeze. 

slots and holes in both at once to insure per~ 
feet alignment. Slots for the pulley shaft 
should make a snug fi t to prevent vibration, 
and the slots that will hold the ground-in
ductor glass must be cut so that the glass 
will be perfectly parallel to the silk belt and 
in light contact with it. It may be easiest 
to cut the glass fi rst and fit the slots to it. 

Cement and screw the base, sides, tube, 

The sphere should rest snugly in the groove of the 
upper ring . Smooth the surface as much as possible. 

. . 
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' 
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Construction details given here are. based upon the actual model, but many of them may be varied to suit 
available materials. Output is governed chiefly by the length of the tube. and the diameter of the sphere . 

and the two lower wood rings together. The 
belt tighteners and the uprights for the 
sphere pulley are also made of composition 
board clamped together and finished in pairs.· 

For the rollers, use a good dry wood that 
is not subject to warping or cracking. Rough 
them on the lathe, then screw to the face
plate a scrap piece of 1" stock, and in it turn 
a hole that will make a tight press fit on one 
end of the roller. With the pulley chucked 
firmly in this hole so that you can work on 
the free end, turn a centered opening just 
large enough for the ·ball bearing to be 
pressed into place. Bore the shaft clearance 

... 

the wood down to a uniform diameter of 2". 
Tum a groove in the ground pulley for the 
driving belt; the sphere roller, of course, 
needs no groove. If the pulleys are out of 

· true in any respect, it will be worth while 
to discard them and try again. Quality ball 
bearings good for a speed of 6,000 r.p.m., 
with an outside diameter of ~", are recom
mended. 

· hole part way through, using a skew chisel. 
. Repeat these operations on the other end, 

and complete the shaft hole with a drill. 

When .assembling the pulleys on the shafts 
and on the machine, use washers . and· short 
pieces of met~l tubing to space them out 
between the supports. Align the rollers with 
extreme care, and cement the upper ring 
on the tube. . 

Pure silk ribbon would be the ideal choice 
for the belt, but you'll probably have to set
tle for rayon. Set the tighteners to allow 
W' take-up, place the ribbon around the pul
leys, and cut it to size, allowing about W' lap. · 
Remove the belt, cement the ends together, 
and clamp the lap between blocks overnight. 

Prepare the other pulley in the same way. 
Test both rollers to make sure that they run 
true. Press the bearings and shafts in place, 
and clamp one shaft tight between the lathe 
centers. Belt the pulley to a motor so that it 
will spin on its bearings, and carefully turn 
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When the mechanical parts are in satis-
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factory running order you can proceed with 
the electrical parts-the brushes and induc
tors. Inductors are made of sheet aluminum 
or similar metal, cemented to glass plates. 
For the sphere inductor, cut a 2~" by 23~" 
piece of aluminum, bend it to a right angle, 
and cement it to a 23~" by 3~" sheet of thin 
window glass. Both are then cemented to 
the edge of a piece of composition board 
which is slotted to fit behveen the pulley
supporting uprights. Position this piece so 
that the glass plate will be parallel to and 
make light contact with the belt. A brush, 
which must make electrical contact with the 
inductor, is bolted to the same composition
board strip, and touches the ribbon at the op
posite end of the roller. The sphere brush 
completes the upper assembly; it is located 
directly behind the inductor and is separated 
from it by the ribbon and glass. 

To assemble, install the sphere brush, and 
drop a loop of the be It through the bakelite 
tube; then slip the inductor assembly in 
place between the uprights, and place the 
sphere pulley and shafts in the retaining 
slots. Insert the ground pulley through the 
belt, and adjust and tighten to run true. The 
ground inductor and its brush are made in 
one piece and cemented to the lower glass 

plate, which is placed in slots in the hous
ing and held firm by wood disks screwed to 
the case to overlap the edges of the glass. 

Brushes are made of shert aluminum 
or copper (medium-size vari.ti.>le-condenser 
plates will do nicely) and short pieces of 
extraflexible stranded-copper wire or tinsel. 
Drill an even number of smalJ holes parallel 
to one edge and spaced about ~~" apart. 
Loop a length of the wire through each pair 
of holes, and bend the metal hack on itself 
to clamp the wire in place. Trim the edges 
to a straight line. Brushes should be cut to 
come as close to the belt as possible without 
rubbing or catching appreciably. 

The sphere is a 7" metal map globe with 
an opening 4" in diameter cut in the bottom. 
File the edge of the opening so that the 
globe fits the groove in the upper ring; if the 
fit is good, no other fastening is needed. 

Shellac or varnish all wooden parts of the 
machine; avoid paints, since some pigments 
are metallic and will reduce efficiency. \Vhen 
the generator is ready for trial, screw it to a 
solid base and belt the lm">'Cr pulley to a 
34-hp. motor so as to drive it at about 3,000 
r.p.m. Connect the copper ring and the 
ground brush or its terminal to a good ex
ternal ground. [Tum the page.] 

Adjust the belt tighteners until, at full speed, the ribbon runs smoothly in the center of both pulleys. 
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With the motor running, touch the belt 
lightly at the "charging poin( with a rolled 
edge of celluloid or photo negative. Fric
tion will knock free some of the electrons 
in the belt, imparting a positive charge. The 
missing electrons, however, are immediately 
replaced by the inductor brush, creating a 
potentia] bet\veen the latter and the ground 
brush . Between these oppositely charged 
plates, the glass acts somewhat in the manner 
of the dielectric of a condenser. Free elec
trons are attracted from the ground onto the 
ribbon, which promptly carries the negative 
particles upward through the tube and into 
the sphere. Three or four complete re\'olu
tions may be necessary to build the charge on 
the sphere inductor to its saturation point, 
after which most of the electrons are carried 
around to the sphere brush where, by re
pulsion of the sphere inductor, they are 
kicked off into the metal globe. The cellu
loid charging sheet may then be removed 
and the generator will continue to build its 
own cycle. 

Once the sphere is fully charged, a num
ber of interesting effects may be observed. 
Some are illustrated on these pages; others 
may come to you as a bit of a surprise. If 
you venture close to the generator when it 
is in proper operation, the tingling sensa
tion you may feel will prob ably be due to 
hair standing up on your head or forearm. 
You can draw a spark to your finger or to 
any metal object held near the sphere. In a 
darkened room you will be able to see the 
static electricity streaming from the ground 
brush onto the belt, and from the ground in-

Smoke-filled jars can be cleared quickly. Pins soldered 
the charge; the electrified smoke ·particles repel each 
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Carried down the stiff upright wire to the pivot, 
static electricity drives the pin wheel briskly. 

ductor up over the glass plate to the belt, 
or from one side of the belt to the other. · 

~1easurement of actual voltage is extreme
ly difficult, so no attempt was made to ob
tain a proper rating of this unit. Under fav
orable conditions the spark effects that are 
observed suggest an output in excess of 100,-
000 volts. 

Favorable conditions, by the way, include 
a dry climate, since moisture encourages the 
ch arge to leak off into the atmosphere. If 
you live in high, dry territory, you can get 
results the year round. If not, you'll have 
to do your experimenting when the weather 
man gives you the nod, or when winter's 
steam heat cooks the moisture out of the air. 

to the lower half of the ball-tipped rod dissipate 
other, and are deposited on the walls of the jar. 

l 
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Self-Adiusting Circuit Makes Transformers Safer 
WITH this circuit, you can make it safer 

for a young child to play with low voltage 
A.C. toys that require a stepdown trans
former. If the child accidentally shorts the 
secondary, the risk of burning out the trans
former is greatly reduced because the two 
115-volt bulbs installed in the primary side 
limit the current. Usually, one 25-watt and 
one 60-watt bulb will do the job.-R. C. H. 

ti5·VOLT BULBS IN PARALLEL 

CLIPS 

f 
STEP-DOWN TRANSFORMER . 

Four-Way Toggle Switch Employed to Reverse Induction Motor 
A SIMPLE method of reversing an induc

tion motor is illustrated in the accompany
ing diagram. It involves use of an ordinary 
four-way toggle switch, which is, in effect, a 
D.P.D.T. switch. 

Since the switch carries current only dur
ing the starting period, it need not be one 
having a heavy-duty rating. E\·en if the 
motor is ninning, the reverse switch may be 
thrown and no damage will result since the 
starting winding is open. The regular line 
switch is used for "off" and "on".-H. J. W. 

1 
LINE 

LINE 
....-SWITCH 

RUN 
~,.,;., r 

START 

INTERNALCONNECTIONS ~ 
OF' FOUR-WAY ~WITCH 

r ---------, 3 
~ ! ~-.. ..... < ~ ~UN 
""'f\o~ ''o- I 

I I 

2i-(X I 2 I .... o-3...., 

L--------_.J 

START 

Yard Light and Electric Wires Supported on Tree-Fork Pole 

w 
B 

S.P. O.T. HOUSE 

S.P. D.T. BA~N 

WHILE on a recent visit to a farm , I came 
across a novel idea for a yard light and a 

1 

supporting pole fm: the electric wires be
tween the house and bam. The pole, about 
8" in diameter at the base, had been cut so 
as to retain the first major fork of the orig
inal tree. One prong provided a mount for 
a light that could be operated either from 
the house or bam, as the diagram shows. 
The other supported the wires. Painted tin 
cans were fitted snugly over the fork ends to 
prevent decay. 

The light consisted of a reflector and sock
et fixed to a short length of }~" electric con
duit bent in a J shape and attached to the 
pole with two W' pipe straps. A bushing 
screwed on the other end of the conduit pre
vented the metal from .cutting through the 
insulation. Knob-type insulators held the 
wires.-}oHx W. LA Lo~DE. 
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To check the frequency of your signal, separate your receiver and transmitter, and listen in on yourself. 
• 

GET STARTED IN HAM RADIO WITH THIS 

- e er 
By CLINTON E. CLARK 

ARADIO "station" hardly bigger than a 
shoe box is an ideal rig in many respects. 

If you've just obtained your license, you can 
use it to get on the air at the cost of a few 
dollars and even fewer hours. On the other 
hand, if you're an old timer operating a 
more elaborate phone transmitter, here's a 
quick and inexpensive way to renew your 
acquaintance with the fast-fingered hams 
who keep the code bands clicking. 

Despite its size, this transmitter is capable 
of real performance. Just bear in mind that 
the 80-meter band is crowded with high
powered outfi ts, so you'll have the best 
chance of getting through during the rela
tively quiet hours. 

F or the baseboard, take a piece of %" by 
5" by 7" wood and center the tube socket 
and six-prong crystal holder on a line 2}~" 
from the rear. Raise the socket on ~" sleeves 
or small insulators, and drill a ~" hole under 
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it to pass the filament and cathode wires. 
Fasten a six-lug terminal strip along the rear 
edge of the wood. 

To make the plate coil, L3, wind 38 turns 
of No. 20 D .C.C. wire on a 2" dia. form, 
spacing the turns to a length of 3". This coil 
is center tapped, as indicated in the diagram, 
and has a two-turn coupling coil wound over 
it . The antenna coil, L4, is made in the 
same way except for the omission of the cen
ter tap. ~lount the plate coil alongside the 
tube socket on a pair of standoff insulators. 

The antenna tuning unit is the electrical 
counterpart of the coil-condenser circuit in 
the transmitter. F ront and rear panels are 
made of 3~" by 6" by 6" composition board 
separated by W' dowels 3" long. 

\Vhen the wiring is completed , connect 
the transmitter to a power supply capable of 
delivering 250 to 300 volts to the plate, and 
6.3 volts to the filament. Shunt a 0-to-200 
milliammeter across the keying circuit as -
shown in the diagram, and, with the tube 

Cllpyngh'ed m tenal 
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lit, apply plate power by closing the key. 
The meter needle should rise sharply, but as 
the plate circuit is tuned to the operating 
frequency of the crystal, the meter will 
register a downward dip. 

The next ste.p is commonly called "loading 
the antenna." Connect twisted lamp cord 
between terminals IJ· IJ of the h·ansmitter and 
antenna . unit, hook up the antenna and 
ground, and rotate the antenna-tuning con
denser. \ Vith the kev closed. the md <'r 

• 

needle will rise when the antenna is in res-
onance with the transmitter. After loading 
the antenna, it is sometimes necessarv to . 
retune the transmittt•r slightly. Anotlw r 

,, 

• 

.. 

. : . . . 

.,. 
' · 

" :, 

method is shown at the right. The bulb 
should be brightest when the transmitter 
is tuned to resonance, but the light de
creases as the an tenna is closed. 

An a lternative a nten na-tuning method consists of 
connectin g a loop of wire to a neon or C hristmas
tree bulb, and hold in g the loop nea r either end of 
the plate coil. Energy in the coil lights t he bulb. 

L t 
-~ 7N7, 

S ..,.....cRYSTAL.. 
.... 

==- ....-"' 
/ 

•r- l ~ - --g • 

L2 

' 

6 .3 YOLTS 
A.C. OR D.C. 

66' OR 132~ 1 
ANTENNA 

I 

3 6 ......._, 
' L3~ -"'>L4 

4 5 
OS< ~-···· - Ct C"l ;:::::::; C2 

ate"~ '\ -
a" 

LAMP CORD -I 8 --r I 
. 

c4 -) -- B - + 
C3 

I c B 
• .A 

~ ,,,. 
.... -o- Rt I<.EY - :::: - -- . St 

• 
-:.. . ·. ·..W . • (' • ,. ~·; 

'<;'. . • • w.~~. 

,: . . ('\(· . • y. .. ., ;: .. 
.. .. . . . .. 

, 

,-· 
• 

LI S T OF P A RTS 

C l , C2: 140-mm£. vari
ahll' condensers . 
C3, C4: .006 mfd .• 600 
\'O l t~. 
Rl: .'5 . 0 0 0ohms, l0 
watts. 
L 1, L2: 2.."i-mh. R.F. 
'chok<'s. 
L3: 3R turns ~o. 2 0 
D.C.C. wound, 2" dia., 
3" long, ct•nt(• r tappt'd . 
L4: 3H turns :-.J"o. 20 
D .C.C. wnll tH.l 2" d ia., 
3" long. 
Quartz crystal for 3.500-
to 3,900-kt:. hand . 
K l.'y. 7 'Xi tu hi.', insula
tors, sockets, e tc. 

: ~ 
< 

' 
'· 

. 
' • 
, .. 

. 

. .. 

Legs for t he t ra nsmitter a re formed by two metal angles in 
bac k, a nd the bottom of the pane l in fro"t . The t wo stand
off insulators a t t he far left support the link-coupling 
coil, which is made of two turn s of insulated wire around 
the center of the plate coil. Underneath the baseboard, 
mount the two R.F. chokes, t he two by-pass condensers, and 
the · 5,000-ohm ca thode resistor, as shown at the right. -·---- · 
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LOW-POWER COMMUNICATION for airports 
is provided by a complete 50-watt radio station 
made by Aireon Manufactur~ng Corp., of Kan
sas City, Kans. The transmitter, right, and its 
associated receiver are crystal controlled and 
tuned by push buttons over several frequency 
ranges. 

The little microphone, at 
r ight, provides ultra
fa ithful program pickup. (,... . .. . . 

A TINY MICROPHONE, above, recently 
developed by Bell Telephone Laboratories, 
approaches the ideal size for a point pick-up 
device. Phase distortion due to sound waves 
striking different portions of the diaphragm 
is practically eliminated by its small diam
eter. It is generally used with the amplifier 
shown above. 

MAGNETIC STORMS, extremely prevalent 
along the direct route from New York to 
Moscow, will be by-passed by a new radio 

• relay station built by RCA Communications, 
Inc., in the International Zone at Tangier. 
The relay station provides a means of insur
ing uninterrupted sen ·ice between the two 
world centers when short-wave signals are 
blocked by sunspot-generated disturbances. 
The new route is 1,3 00 miles, or 1/ 140 sec-
ond, longer than the old. 

COAXIAL-CABLE CONNECTORS make it 
easier to obtain water-tight joints on feed 
lines for high-frequency antennas. Intro-
duced by Barker & \ Vil- ., 
liamson, of Upper Dar-· · 
by, Pa., the connector, 
right, · is made of alum
inum with steatite in- · . 

• • sulation. \ Veatherproof ~ ,. 
cement. rubber tubing, ~~b. 
and a set of screws are . ,,; 
supplied with each unit. !:;~:;:_ <:· t .. ~)4 . ..... 

.,.,.....,,.....,... . . _,...., ... ·' .... - · 
MUSIC FOR TWO BITS will 
shortly be offered to hotel 
guests by Radio-~latic of 
America, Inc., who will dis
tribute this coin-operated 
General Electric radio. A 
quarter in the slot provides 
two hours of entertainment; 
since the electric timing de
vice operates only while the 
radio is on, the two hours 
represents actual listening 
time. Now yo~'ll be able to 
save money by switching off 
the commercials. 
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PIPED PROGRAMS. You can listen to your 
console radio in any room in the house with 
the remote pickup and control system shown 
below. A portable speaker, plugged into the 
circuit wherever convenient, has a volume 
control and an on-off switch that controls the 
radio. 

The only changes necessary in the radio 
itself are the installation of a new power 
switch with an extra pole, and a relay for 
remote on-off control. This relay, of about 
1,000 ohms resistance, should operate on 
two or three flashlight cells. Low-voltage 
conductors such as bell or magnet wire will 
do for the house circuit. The portable speak
er-more than on·e could be used-is a per
manent-magnet type; mount it in a housing 
with a combined power switch and volume 
control of 1,000 to 5,000 ohms resistance. 
This adjusts the remote speaker without 
affecting the radio-WILLARD ALLPinN. 

You can listen to your best radio 
from any room with this system. r------ -, .. 

f J AUXIUARV 
~. . . . . .. I 

1 DRY 
./ 1 SPEAKER tSPEAKER / --r I '-- _L VOIC£-COIL. . 1 . "\ ORCUIT 1 CEU.S 

! r'' I I 

·"' I I OF ~AOIO I . 

""' I VOUIME i 
. I 

I CONTROl. _l I 
I I 

L~---
SWITCHON 
VOLUME 
CONTROL. 

-~ OUTLETS~ 

It F 'Y ~t 

~f-SWITCH 
L..o _..,... ON RADIO REI._V I ~ 'fy . I o 'o { 

\ 

'~otNESTOCI<.. 
CLIP 

• 

PLUG-IN ADAPTERS. Prongs from burned
out radio tubes secured to a cardboard base 
enable you to connect plug-in type portable 
radio batteries anywhere. Three prongs are 
needed for a "B" battery having a 22-volt 
terminal. Make sure the leads can't be ac
cidentally shorted.-C. E. \VARD III. 

INSULATING GROMMETS 
are quickly made from slip
on pencil erasers. Drill the 
hole right through and round 
off comers on an emery wheel. 
Cement will hold it on the 
wire.-AL. M. LINDNER, }R. 

SANO 
OFF 

L------------. 

LEST YOU FORGET which part of a com
plicated wiring job has been finished, 1un a 
colored pencil over the lines on the circuit 
diagram as you wire in each one. Then there 
is no need to trace wiring to learn what is 
left to do. It's also a help in preventing wir
ing mistakes.-JoHN BoRODICH. 
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The throttle ,alve of the 
STeam engine controls air 
flow. A 1amp in .eries with 
the motor .aduces speed. 

115-'vOLT SOURCE 

NEEDLE-TYPE 
ALCOHOL FLAME J _ ......,===--- ---, 

• 
3fe-l8STUO 

NUT 

I<EROSENE· 
LAMPWIO<. 

HOSE 

Alcohol Blowpipe Is Powered by Miniature Air Compressor 
! N TEXSE heat, concentrated in a needle 

of blue flame, is instantly available from this 
tin-can lamp and blowpipe. Ideal for deli
cate soldering, the torch will also handle 
jobs too big for a 75-watt iron. \Vith a char
coal block and asbestos-paper shields, it 
will even silver-solder small parts. 

Cut the top off a tin can and cut a disk 
of extra-heavy tin-can stock to replace it. 
Punch a ~ij" filling hole in the disk, solder a 
~, nut underneath, and in a slot solder a 
wick holder made from tin-can stock. Pack 
the can with cotton and lamp wicking and 
solder the new top in, having first inserted a 
stud and top nut to keep the under nut from 
loosening while hot. 

For the blowpipe use the barrel of a me-

Compass Used as Pattern Wheel 

BY RE M OVIXG one of the small screws 
from a drafting compass and inserting a 
watch or clock gear of suitable size, a pattern 
wheel or stitching spacer can be made. The 
screw is replaced to serve as an axle for the 
gear, and the compass legs are spread to full 
width.-G. E. H ARRL .... GTON . 

198 ~reu~~= 
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chanica! pencil. A bracket soldered to the 
can and another bent around the pencil per
mit adjustment to obtain the best flame. 

Attach a length of windshield-wiper hose, 
trim the wick to about 1/ 16", and fill the 
can two-thirds full with alcohol. Light the 
wick and ad just the nozzle until gentle, 
steady blowing in the tube produces a 
pointed blue flame about 3" long. 

For prolonged work I've rigged up a sin
gle-cylinder, single-acting model steam en
gine to be driven backward as ap air pump. 
A 5-gal. can acts as an air dome to level out 
pulsations, while a disc<Uded vacuum-
! d . h " II T c eaner motor nves t e compressor. o 

hold the motor to a few hundred r.p.m., wire 
several resistors in series with it.-F. R. 

• •• • 
•• • 
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is the word! 
And Though It's Still a Mystery, Chemists Make It Work Modern Wonders 

By KENNETH M. SWEEZEY 

EVERY time we use blotting paper on 
ink, talcum powder on a grea_se spot, 

or the white of an egg to settle coffee 
grounds, we evoke the mysterious property 
of adsorption. Although the "why" of this 
phenomenon is imperfectly understood, its 
practical application produces amazing re
sults in industry. 

Unlike absorption, which means the tak
ing of one substance into the body of an
other (like water into a sponge), adsorption 
pertains only to thin concentrations of one 
substance on the surface of another. As it is 
a purely surface effect, adsorption is ob
served best in substances that are finely di
vided or highly porous. Charcoal, silica gel, 
activated alumina, and fuller's earth are 
among the most important adsorbents. By 
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trapping specific substances on their surfaces, 
they remove unwanted colors, tastes, and 
odors from drinking water, food products, 
chemicals, and drugs. In like manner they 
help recover gases and solid and liquid chem
icals that otherwise might be lost in certain 
industrial processes. 

Activated cm·bon and silica gel (a por
ous form of silicic acid made by reacting 
hydrochloric acid with sodium silicate) are 
used to trap odors and moisture in air-con
ditioning systems and to dry the air in pack
ages of machinery. Small containers of these 
adsorbents can sidetrack undesirable food 
smells that sometimes are found in the home 
refrigemtor. 

Surface catalysts owe their properties to 
adsorption. By catching molecules of two 
or more different substances and holding 
them tightly together, they promote reactions 

• 
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The best charcoal for gas masks 
is made from coconut shells. Char
coal from fruit pits, walnut shells, 
hardwood, and even hard coal has 
pinch-hit-effectiveness decreasing in 
the order given. All are made tre
mendously more efficient by activa
tion, generally a process of heating 
in steam and air to drive off adsorbed 
hydrocarbons. 

F or your experiments, almost any 
powdered or granulated charcoal 
will do. If it has not been activated, 
it can be made partially so by heat
ing to redness in a crucible and then 
cooling just before use. 

Fill the medicine dropper with 
concentmted hydrochloric ~cid and 
squeeze it into the flask through the 
hole in the stopper. Refill, squeeze 
again, and then press the dropper 
in tightly to seal the hole. The acid 
will react with the iron sulphide to 
form hydrogen sulphide. 

Poisonous gases and abn.oxious odprs can be trapped 
by adsorption on the surface of activated charcoal, 
used in gas masks. On the facing page, the bad-egg 
stench of hydrogen sulphide is held by powdered char
coal in the large tube and ca'n't be detected at the 
outlet, but disconnect the generator and heat the char
coal, as above, and the odor is immediately apparent. 

After the gas has been generated 
for a minute, waft it from the outlet 
tube toward your nose. If your char
coal is good and the setup correct, 
you will smell nothing. 

Disconnect the flask and plug 

that would not occur in the ordinary associa
tion of these substances. Synthetic ammo
nia, sulphuric acid by the contact process, 
and hydrogenated oils are a few of the 
industrial products that are made possible 
by adsorption. 

:Most war gases and many odors such as 
those of garlic and cabbage can be trapped 
by adsorption on charcoal. You can easily 
prove this by removing from circulation a 
gas that, as normally experienced, makes a 
remarkably obnoxious odor. 

that end of the charcoal tube; then 
heat the tube gently with an alcohol Harne 
and waft some more of what issues toward 
your nose. The '"'armed charcoal releases 
the adsorbed stench. 

To find out how charcoal clings more 
tenaciously to some gases than to others, 

Charcoal here adsorbs ammonia gas in a flask. The 
resulting partial vacuum draws up oil in the tube. 

.. 

. . 
, ': • t • 

Set up a simple hydrogen sulphide gen
erator by dropping l gram of iron sulphide 
into a flask, covering the bottom with 34" of 
water, and stoppering with a two-hole stop
per-one hole provided with a delivery tube 
bent at right angles and the other to admit 
a medicine dropper. Your adsorption ap
paratus may be a l " by 12" glass tube filled 
with granular or powdered charcoal held 
at each end by a wad of loosely packed 
absorbent cotton. Clamp this tube horizon
tally to a ring stand and connect one end 
through a one-hole stopper to the gas gen
erator. Fit a similar stopper in the other 
end with a bent outlet tube. 

.· . : .... ~ 
• :·· • • l(, . . ~ . .. .(, . . . . .. . :;... . 

' . • . .. 
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Put a few drops of ink in a glass of water and add a little alum and household ammonia. The gelatinous 
precipitate of aluminum hydroxide formed adsorbs the color and carries it down as it gradually settles. 

repeat the experiment with other gases. 
Laboratory tests indicate that activated 
charcoal can adsorb seven times its own 
bulk of hydrogen, 25 of oxygen, 64 of car
bon dioxide, 200 of ammonia, and 300 of 
chlorine. 

The adsorbing power of charcoal can also 
be demonstrated visually. Fill a flask with 
ammonia gas by pouring a little strong 
ammonium hydroxide in the bottom, letting 
it stand a few minutes so the 
ammonia fumes will drive out 
the air, and then inverting to 
pour out the liquid and stopper
ing while the flask is still in
verted. Mount the flask horizon
tally and place nearby a new 
stopper with a bent glass tube 
and a beaker of oil. 

Remove the first stopper, in-

alizarin or ordinary black ink to water in a 
tall glass. Next, dissolve ~ tsp. of common 
alum in the water, and then stir in ~ tsp. 
of household ammonia. Clumps of colored 
matter will appear with clear spaces be
tween them, and they will settle gradually, 
leaving the upper part of the water clear. 
What happens is that the alum (potassium 
aluminum sulphate ) reacts with the am
monium hydroxide to form a gelatinous pre

• 
• 

cipitate of aluminum hydroxide. 
This adsorbs the coloring mat
ter, which is carried down as 
the precipitate settles. 

Adsorption is one means by 
which iodine is recovered from 
brines from petroleum wells and 
from brines worked up for salt. 
Color a glass of water strongly 
with tincture of iodine and stir 

sert a folded strip of paper con
taining a heap of powdered char
coal, and put in quickly the stop
per with the bent tube. As the 
charcoal adsorbs the gas, it 
produces a partial vacuum that 
causes the oil to rise in the tube. 

Adsorption of one chemical 
substance by another finds im-

in thoroughly 1 tsp. of activated 
charcoal. Then filter the solu
tion. Clear water will come out, 
and the iodine will remain bound 
to the charcoal. The odor of 
sauerkraut, the color of brown 
sugar, and the odor and color 

Charcoal takes iodine 
out of solution, and the 
liquid will come through 
a filter amazingly clear. ·of dark vinegar can be removed 

from solution by the same pro
cedure as that used for the iodine. portant use in dyeing. Colors that ordinarily 

will not be retained by a textile can often 
be made to stay by first treating the textile 
with an insoluble chemical that adsorbs the 
dye. Aluminum hydroxide is such ·an ad
sorbent. 

You can demonstrate the effect by adding 
a few drops of a suspension of indigo or 
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In industry, thousands of tons of adsorb
ents are required each year for important 
manufacturing processes. In our modem life, 
we could do without them only with the 
greatest difficulty. 

So remember this word that looks like 
another but means s9mething different . 
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ANYONE familiar with 
a chemistry lab will 
have no difficulty in 
identifying the equip
ment shown here. Write 
the names in the spaces 
provided; then turn the · 
page upside down and 
compare your answers 
with the correct ones 
given below. 

·apwq lJ:SB A\ · L 
·aqrq ~U!-AlQ '9 

·:po:}al! ·s; 
·sanad!d ·v 

'){~O~t{OU!J 'S 
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One-Car Garage Is Spread Apart to Accommodate Second Car 
MosT home owners with one-car garages 

. worry along and just wish they had room 
for a second car when overnight and week
end guests arrive. Ira Vail, of Port Wash
ington, L. 1., did something about it. He 
split his narrow garage in two, shoved the 

1 Here the stucco finish is first broken away on 
the centerline to expose the wood for sowing. 

3 A long beam is put across the double door, the 
rafters extended, and the ridgeplate replaced. 
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m·o sides apart to required width, and filled 
in the center portion. How he did it and the 
result-with the two cars there-are shown 
in the photos below. The job is one that 
should be tackled only by carpenters or 
others experienced in construction work. 

2 Then both sides ore propped up, the ridgeplote 
is token out, and half of the garage is moved. 

Open parts of the frame and roof are filled in 
4 finally, and shingles and finish are completed. 

Portable Workshop Lamp Hangs 

from Molding Along Wall 

THIS lamp is especially useful in the shop 
because it can be quickly moyed to any 
spot where light is needed and hung on the 
walJ molding. Its portability is limited only 
by the length of cord and the location of 
electric outlets. 

Attach an arm to an upright piece, secur
ing it with an angle brace, and screw a 
picture hook to the top for hanging on the 
molding. A cros~p~ecc lap-jointed on the 
vertical will keep the ann . from swinging, 
while a handle turned or carved at the 
lower end provides a grip for moving the 
lamp. Wires from the vertical piece and 
crosspiece stiffen the arm.-Orro WooLLEY. 
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11Shove Buggy11 Pushes Old-Model Tractors to Higher Road Speeds 
E b " d , YEN a tractor can e soupe up. 

Older farm machines, formerly limited to a 
road speed of five or six m.p.h., are now 
cruising high,vays at 1.2 to 15 m.p.h.
pushed by powered trailers. The trailer, 
with a passenger car rear axle driven 
through the power takeoff of the tractor, 
does the work while the tractor coasts in 
neutral. Good roadability is reported. 

Originated by South Dakota wheat farm
ers envious of neighbors' late-model trac
tors, which have special gears for road 
speeds up to 20 m.p.h., ·the "shove buggy» 
requires few new parts. The drive shaft· is 

. . . 
' 

.· 
,. :· ~· 

SlOE 

.. 
:... '· . ' .. .. 
·' 

removed from the passenger-car rear end 
and the spline cut off. Then enough smooth 
shafting is \velded on so that the modified 
drive shaft projects beyond its housing about 
2". A straight roller bearing is inserted be
tween the shaft and housing, and a grease 
fitting installed for lubrication. 

Heavy U-bolts fasten the axle to a stand
ard farm trailer. The drive shaft housing. 
tilts up slightly, emerging above the front 
crosspiece through a notch in the front gate. 
A telescoping shaft equipped with universal 
joints connects the drive shaft to the power 
takeoff.-Joa" N. 0Lso~. 

. 

Box Filler Aids Home Freezing 

ALREADY one of the simplest of home 
preserving methods, deep-freezing opera
tions can be spe~ded up still more with a 
combination holder-filler that packs cello
phane-lined quart and pint freezer cartons 
at production-line efficiency. For the holder 
illustrated, which was scaled to fit the 
available boxes, W/' stock was tlsed, although 
W' plywood might be substituted for the 
sides. The removable platform, shown here 
in use, raises pint boxes high enough so 
that no food is spilled in packing. The 
sheet-metal funnel was cut from a tin can, 
following the pattern at left. Its edges were 
rolled over as a safety precaution, and the 
funnel soldered together. It is nailed in 
place by two edges.-RALPH S. WILKES • 
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Roving Moleeules 
Create Diffttsion 

·SOME SOLIDS are easily distinguishable by 
their odor, inclicatin~ that these substances 

' 
diffuse molecules into the air. 1'\aphthalene, 
of which moth balls are made, is such a ma
terial. Place a moth ball and a bit of butter 
in a jar, as at right, cap the jar tightly, and 
leave for several hours. The butter will then 
itself carry the odor of naphthalene. Leave 
the ball in the open long enough and it will 
eventually disappear without a trace. 
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GAS MOLECULES, always 
in rapid motion, diffuse even 
through porous solids, the 
rate of diffusion varying in
,·ersely with the square root 
of the gas density. In other 
words, light gases diffuse 
faster than heavier ones. 
You can demonstrate this 
\\·ith the equipment at the 
left-an unglazed Rower pot • 
sealed at the top with a 
ca~boarcl disk and wax, J
shaped tubing sealed into 
the bottom hole, and colored 
water in the tubing to serve 
as a pressure gauge or 
manometer. First, cover the 
pot "·ith an inverted beaker 
and introduce illuminating 
gas. Immediately, the water 
in the long leg of the tube is 
depressed, indicating the 
pressure inside the pot is 
greater than that of the out
side air. The re·ason? The 
gas diffuses through the 
porous walls faster than the 
heavier air inside can get 
out. Now reverse the dif. 
fusion bv remo\'in ('J' the • 0 

beaker. Your manometer 
will show that the pressure 
inside the pot falls below 
atmosphere pressure. 

Copyngh ed material 



• 

WEIGHT isn't the only expla
nation when heavy gas dif
fuses downward through a 
light gas, for in this experi
ment you can make a heavy 
gas diffuse upward and a light 
one downward. Molecular 
movement is the answer. 

First place a few drops of 
hydrochloric acid in a tumbler 
to produce the heavy gas, 
hydrogen chloride. Then, 
some distance away, put sev
eral drops of household am
monia into another tumbler, swishing it 
around and finally draining off the excess. 
These fumes will be the light gas, ammonia. 

Now quickly invert the second glass over 
the first, as above. In only a few seconds, 

l 
lL .. 

LIQUIDS DIFFUSE more slowly than gases 
because the moYement of liquid molecules is 
not nearly as great. An experiment to show 
the slO\vness of diffusion between a heavy 
liquid placed below a light one i:; easily set 
up. Half fill a glass with plain water, and 
then introduce a strong solution of salt water 
underneath by pouring it through a funnel 
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both glasses will fill with a cloud of ammo
nium chloride particles. These are produced 
by reaction of the two gases when molecules 
of the heavy hydrogen chloride move upward 
and light ammonia molecules go down\vard. 

MOLECULES OF LIQUIDS also are in con
stant motion. As a result, one liquid will 
diffuse through another with which it is 
miscible and through porous solids. Fill a 
can with dried peas, pour in water to the 
brim· and weight the friction top with an 
iron. In a few hours, the swelling peas will 
lift the iron. \Vhy do the peas swell? Be
cause the water, being less dense, enters 
faster than the solution of solids inside can 
get out. The result is greater -pressure in
side than out, and the peas expand. 

held near the bottom of the glass. Fill a small 
vial with enough water so' it barely sinks in 
plain water. Thus prepared, the vial will 
float on top of the salt solution and indicate 
the line of separation of the t"·o liquids. 
Cover the glass and place it where it won't 
be disturbed. A week later the vial still will 
not have reached the top. 
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AN ASPHALT POWDER MIX distributed 
by the Rand-Williams Manufacturing Co., 
of New York, has many uses around the 
farm and the home. With an oil solvent 
added, it can be used for such jobs as 
repairing leaky water troughs, patching roof 
leaks, coating roofs, waterproofing fence 
posts, waterproofing cellar walls, as a caulk
ing compound, and as a fireproof coating 
on furnaces and pipes. Known as Mixtite, 
the product also is supplied in the form 
of a red or aluminum-colored paint . 

• 

. . .. 

'. ,,._ • ot .:· •'"<f'!f '- '~: ' ·~(~ ..... ~~~ ....... .. . . 
~ .1' ,.. • .., ··4~ # ~.--·:!":(~ . . . / ··. ~ ... ....... · ... ... . . . . . . .. . . . 

.. ~ . . 

.·, 
' .. . 

• 

., 
• J : . ';l·f~' ·~ . . . ~ .""': . . .... . . > : . , . . . 

· : .:, . 
. 'l-'"' . . . . 
' . . . . . . 
• ~·· t • • • 

· ' ' . ·.. . ~-. " .. .. . ... ~~ ., .. ~ . .. •.. 

ELECTROCUTION is one of the newer ways 
·to get rid of mice. An electric mouse trap 
made by Ratchford Engineered Products, of 
Dayton, Ohio, operates on regular house 
current. Two side electrodes and two base 
pads kill the mouse, and reflex action is 
then said to throw the body clear. 
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HEAVV 
LEATHER 

. 

THIS AX GUARD will pre
vent injury and keep the 
blade from being dulled. 
It is made of heavy leather 
cut as indicated. Draw the 
ends and sides together with 
copper rivets, and cut and 
attach a belt or strap as 
shown.- R. A. J. 

PORTABLE POWER for a variety of jobs 
is provided by the Aspen Drive-All, a trans
mission unit operating from the rear wheel 
of a car. The b asic unit, consisting of ramp, 
rollers, and main power-shaft housing, 
weighs approximately 65 lb., and is small 
enough to carry in the average automobile 
trunk compartment. Four interchangeable 
adapters are available for use with the unit. 
A pulley adapter comes with each Drive
All and is suitable for operating a saw, 
pump, spray outfit, or blower. Other ac
cessories are a generator to power hand 
tools and supply emergency power, a cen
trifugal pump, and a tool grinder. Aspegren 
Manufacturing Co., of New York, makes it. 

1 
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With flash-equipped Kodak, 
you're set to shoot 
anywhere, any time 

Illustrated: New Kodak Reflex. Big image 
in the ground glass makes com position 
easy . . . helps you get in focus fast. 
Finder lens and taking lens are Kodak 
Anastigmat f / 3.5' s . . . taking lens Ltt
menized to reduce flare and ghost im
ages. Shutter is 1/ 200-second Flash 
Kodama tic. 

Twelve 2}~ x 2J~ shots on a roll of 620 
Kodak Film ... And nine full-color pic
tures, 27~ x 27~, with Kodacolor Film. At 
your Kodak dealer's . . . Eastman Kodak 
Company, Rochester 4, N. Y. 

Eiector button on Kodak Flasholder 
saves burned fingers 

New Kodak Flash ShuHers- designed to oper
ate in accurate synchronization with peak 
flash of lamp used ... either "fast" Class F or 
"slow" Class M. Kodak Flash older - Light, 
strong, equipped with brilliant, anodized 
aluminum reflector. Socket accepts either 
Class F or Class M midget bulbs. 

BeHer pictures begin with this new, concise, 
comprehensive book on the "how's and why's" 
of photography. Sound and thorough treatment 
of night photog
raphy, exposure, 
color, filters, de
veloping and 
printing, etc. 
Price, $2.00. 

The latest on Kodachrome 
Prints 

made from your Kodachrome transpar· 
encies .•• New size 3X, 3 x 4% 
inches, 85¢. New low price 
on 2X size, 60¢. Minimum 
charge per order, $1. _.,...-a;;.1$~ 

·. 
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Ho!\t:ECRAFTERS, tool and die makers, and 
precision-work mechanics generally, find 
using these special types of files both en· 
joyable and profitable. They enable doing 
things next to impossibl~ with other tools. 
Nicholson quality makes their ownership 
an additional source of pride. 

1 Nlcllolson X.F. Swiss PaHern Flies are indis-
• pensable on fine-instrument and model work. 

Illustrated is an assortment of twelve in the 
Knurled-handle Needle style. Oft'ered in hand
some orange-and-blue plastic case that will 
delight the "hobbyist" in particular. 

2 Nicholson Rotary Flies are sweeping industrial 
• and amateur ranks with their popularity. 

Operated with electric power tool, flexible 
.shaft or drill press. The Nicholson Rotakit 
(glass-front hinged case) contains ten assorted 
shapes. 

EXCELLENT GIFTS-for Christmas or any 
time. Sold through good hardware and 
mill-supply houses. 

~Ol.s NICHOLSON FILE CO. 
,v ~ 01- 11 Acorn St., Providence 1, R. I. 

4! U.S. A. (In Canada, Port H ope, Qnt.) 

·N -1·c H o t:·s·o a 
• 
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WRIST PROVIDES 
LARGE BANDS 

Elastics Cut from Rubber Gloves 
RINGS sliced from the fingers, wrists, and 

palms of rubber gloves that have been 
snagged and are no longer leakproof pro
vide a supply of 50 to 100 rubber bands of 
good grade. Bands may be cut with scissors 
to any desired width.-R. N. BucKMASTER. 

Bit Ground for Hand-Drill Use 
WHEN a square-shank 

bit intended for use in 
a brace is needed also 
in a hand drill, a portion 
of the shank can be 
ground round to enter 
the chuck. A ~" length 
at the end ground to a 
diameter of about 7 / 32" 
is satisfactory, and 
enough of the square 
head is left for use also 
in the brace when there 
is need.-G. W. E. 

GRIND 
OJ::F 

• 

• 

Dowel Guides Counterboring Bit 
A USEFUL guide for reboring or counter

boring holes can be made from a hardwood 
·dowel of the same diameter as the original 
hole. Cut about a ~" length of the dowel 
square at the ends, and drill in one end a 
hole ~, deep and half the maximum diam
eter of the end screw on the bit. Tum the 
dowel on the screw by hand and insert it in 
the original hole. Several of different diam
eters can be kept on hand-W. T. 

-
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• .• .but o.h so gentle 

When you install new piston 

rings, it will pay you to get 

Hastings rings. They stop oil .. 

pumping, check cylinder wear, 

restore engine performance. 

Ask your motor specialist. 

HASTI NGS MANUFACTURING CO M PANY 

Hastings, Mlchigan • HasUngs Ltd ., Toro nto 

• 

HASTINGS STEEL-VENT 

PISTON RINGS 
TOUGH ON Oll-PUMPINC GENTLE ON CYLINDER WALLS 

OCT . 711 
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1'he Army's INIAC can give you the 
answer In a fraction of a second! 

Think that's a stumper? You should see some 
of the ENIAC's problems! Brain twisters that 
if put to paper would run off this page and 
feet beyond ... addition, subtraction, multi
plication, division- square root, cube root, 
any root. Solved by an incredibly complex 
system of circuits operating 18,000 electronic 
tubes and tipping the scales at 30 tons! 

The ENIAC is symbolic of many amazing 
Army devices with a brilliant future for you! 
The new Regular Army needs men with apti
tude for scientific work, and as one of the first 
trained in the post-war era, you stand to get 
in on the ground floor of important jobs 

YOUR REGULAR ARMY SERVES THE NATION 

AND MANKIND IN WAR AND PEACE 

212 POPU LAR 
SCIENCE 

which have never before existed. You'll find 
that an Army career pays off. 

The most attractive fields are filling 
quickly. Get into the swim while the getting's 
good! 1 1;2, 2 and 3 year enlistments are open 
in the Regular Army to ambitious young men 
18 to 34 (17 with parents' consent) who are 
otherwise qualified. If you enlist for 3 years, 
you may choose your own branch of the ser
vice, of those still open. Get full details at 
your nearest Army Recruiting Station. 
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H AM radio is fun, talking to 
other amateurs all over the 

world. A smooth riding car is lots 
of fun, too. 

With Marfak chassis l ubr ica
tio n your car has that "cushiony" 
feeling ... not for a few hundred 
miles, but at least a thousand. 

The r eason is tha t Ma,rfak is 
scientifically designed for the job 
- its special cohesive and adhesive 
qualities r esist wash-out, jar-out 
and squeeze-out. 

Mar/ak dings to bearing sur
faces- sealing out dirt and grime. 

Y es, it's a grand feeling when 
your car is "cush ioned_" w i th 
Mar/ak ch ass is lubricant. See your 
Texaco M an t oday, and say: 
"Marfak, p lease! " 

W itb ord inary grease •.• 
yott ' t·e t a k i ttg the r oad 
shock s again after a few 
hundred miles. 

SKY CHIEF 
GASOLINE 

FIRE-CHIEF 
GASOLINE 

HAVOLINE AND TEXACO 
MOTOR OILS 

MARFAK 
lUBRICATION 

Marfak stays 0 11 the iob 
hundred s of m iles lo1tger 
- mean s nsore v e l vet 
smooth riding. 

THE 
TEXAS 

COMPANY 

Tall Ia • • • TEXACO SIAl THEATRE Jreseats tile ••• Eddie Bracket slltw 111ry SllhJ •IPL See ansp,ers 11r tlae ~~~ stall••· 
OC T. 213 1 9 46 
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"wiFOl.IT LOOK IN,' AH KIN TELL iHA1 CAR 
NEEDS SURD GRAF-FLOX PISTON RINGS!" 

I 
~ID 
HIX 

TURN GAS AND OIL LOSSES TO SAVINGS 
WITH BURD "GRAF-FLOX" PISTON RINGS 
• Oil-burning. gas-gulping engines take a new lease 
on life . .. are restored to new-car pep and economy 
•.. when they get a re-ring job with Burd "Graf
Flox" Piston Rings. You'll be amazed at the improved 
performance. gratified when you check the savings in 
gas and oil. There are three principle reasons for 
Burd's superiority: (1) the use of electric furnace iron 
for castings. for strength and uniform tension; (2) 
precision grinding and finishing : (3) Burd's exclusive 
process for applying deep ly pen etrating colloidal 
graphite to the finished piston rings . . . producing 
rings that seat quicker: wear longer. When your car, 
truck or tractor acts sluggish. smokes, gives poor gas 
mileage. it' s time t o re-ring with Burd "Graf-Flox" 
Piston Rings. For two FREE booklets d escribed be
low, mail coupon today. 

Burel Piston Ring Co. • Dept. PS • Rockford, Ill • 

IUlD PISTON liNG CO., DEPT. PS, 
I Rockford, Illinois • I 
I Gentlemen: I 
I I'd like a FREE copy of your "Handy 1 
I Handbook" which tells how to keep my I 

car in good working order. Also send a 
I "Car Economy Record Book." I 
1 Name. • . . . . . . . . . . • • • . • • . . . • . . • . • . • . .. • 1 
1 Address. . . • . . . . . . . • • • • • • • • . • • • • • • • • . • , 1 
1 City ......................... State. . ..... 1 

&...-------~-----.-,...,~--- ...... 
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Guard Against Skin Diseases 
FLEXIBLE, lightweight, transparent gar

ments, fashioned of compar, a limestone
coal-and-air derivative that is impervious to 
oils and solvents, are protecting industrial 
workers and helping to stamp out dermatitis. 
Developed during the war by the Resistoflex 
Corp., of Belleville, N.J., the material is 
highly resistant to abrasion and tearing and 
is made into caps, smocks, aprons (above), 
gloves and sleeve guards. 

. 
Delicate Welding Operation 
DEFT, steady fingers are needed to spot

\Veld tantalum grid wires ( .007" diameter ) 
to this tantalum sleeve used in a VT90 
transmitting tube, a product of the Amperex 
Electronic Corp., of Brooklyn, N. Y. 
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H er e's one new·car advantage t hat every ea r 
own e r can e n joy- the safety , e ffi c iency a nd long 
life of Guide Sealed Beam head la mp unit s . G uid e 
un it s a r e o riginal eq u i pment o n C h evro l e t , 
Pontiac, O lds m obile , Buic k , C ad illac .. • and 
on m o re t r uc k s and bus es than a ny o ther m ake 
of la m p. T hey a re r ight fo r replacement on 
a ll ca r s and veh i c le s with Seal e d Bea m 
h e adlamps . When you need a ne w unit , replace 
w ith Guide- and get G uide 's double p rotection 
at no e xtra cos t . 
NO DIM-OUT-Beca use your Gu ide Sea led Bea m unit 
Is sea led a~alnst dir t , dus t and traffi c film, It s tays 
brl~ht throu~hout its Ion~ life -maintains h tgb 
eft'iclency wl thou t service or m a intenance. 
NO BLACK-OUT- Because th ere Is a separate bulb 
within t he sealed unit , your Guide Sealed Beam uni t 
will n o t fail In case of a cracked lens - will light the 
way safely un til the dam aged uni t can be r eplaced. 

GUIDE LAMP DIVISION O F GENERAL MOTORS CORPORATION 

\ 
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The pictures tell the story. When a 
cell (A) is fully charged, the negative plate is 
lead sponge (Ph), the positive plate is lead 
peroxide (Pb02), and the specific gravity of 
the electrolyte (sulphuric acid, H 2S04, and 
water, H 20) is at its maximum. 

When discharging (B), the H 2S04 is divided 
into H 2 and SO 4• 

The H 2 passes to the positive {'late, liberates 
some of the Pb and combmes with the 
plate's oxygen to form H 20, thus increasing 
the water content of the electrolyte. 

The S04 combines with the liberated Pb 
and forms lead sulphate, 
PbS04, on both plates, 
reducing acid content 
and specific gravity of the 
electrolyte. When sp. gr. 
reaches 1.150 the bat
tery is discharged (C). 

When recharging (D}, the current flow 
and chemical changes are reversed and the 
plates and electrolyte returned to their original 
condition. 

Because of lower capacities, some batteries 
discharge more rapidly than others. Exide 
Batteries are noted for their high capacity, 
long-life, low cost per mile of operation and 

• strong starung power. 

"WHEN IT'S AN EXIDE YOU START" 

Would you like to know more about bat
teries? The complete story 
is told in a booklet, .. THE 
STORAGE BATTERY, 
Its Fundamentals, Use 
and Maintenance." Mail a 
postal card today for a 
FREE copy. 

BATTERIES 
THE ELECTRIC STORAGE BATTERY COMPANY, Philadelphia 32 

Exide Batteries of Canada, Limited, Toronto 
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BETTER , BY FAR · 

-
If comfort rates high on your Jist of automobile 

requirements, decide now to look at a car with 

Body by Fisher. 

Here you will find all the roominess, convenience 
and built-in comfort de,eloped by Fisher Bod) 

craftsmen during 38 years of fine coachcraft. 

Such superior comfort gives added value to the 

unexcelled beauty, sturdy construction and the 

many extra safety features of the 1946 Body 

by Fisher. 

BETTER B'Y I'AR 

• 

Thousands of dollars in university sclwlarships and cash awards 
for be.st miniature Napoleonic coa~hes or model cars submitted by 
boy1 of 12-19 years inclusive. For information, write: Fisher Body 
Crafuman~s Guild, General Motors Bldg., Detroit 2, Michigan. 

On the Air: HENRY J. TAYlOR, coast to coast, fwice 
weekly. See your local newspaper for t ime and stat ion. 

• 

• 

.. 

* luxuriously upholstered seats 
with heavy layers of soft yet 

sturdy padding; strong, coiled springs, 
supported below by a rugged steel 
framework. Front seat easily adjustable. 

*
Famous Fisher No-Draft Ven
tilation, individually controlled • 

* 
Scientifically Planned Vision af
fords all passengers an un

obstructed view. Wide, V-type wind
shield gives the driver full command 
of the road. 

* 
Six different insulation mate
rials combine to completely 

cover top, bottom and all sides - pro
viding warmth in winter, coolness in 
•• •• a"d qu;et"e" all yea• •au,d. 

Footrest is recessed into back 
of adjustable front seat, thus 

providing maximum legroom. 

* 
Pull-to a rmrests are padded 
with sponge rubber, leather

surfa ced on top, a nd decoratively 
trimmed. . 

_).. Smartly designed appoint~ents 
~ by Ternstedt* include: a ssist 

strop holder, interior door handles, 
wind ow regulators and rea r compart
ment ash tray. 

• Fiaher Body- Tern atedt Oivlalor. 

You get Body b y F is he r 
only on 

GENERAL ~OTORS CAR 

CHEVROLET • PONTIAC 

OLDSMOBILE • BUICK 

CADILLAC 

The new 1946 Oldsmobile, 
7 8 Series, 4 -door Sed on 

OCT . 21J 
1946 
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For Cabinet Finish in 
~d PLASTIC WOOD 

If you'd like a satiny smooth, professional 
finish on your next cabinet job use 
Plastic Wood! It's an ideal filler for 
cracks or rough grains, dries tight and 
hard, sands to a swell finish and takes 
paint, lacquer or varnish perfectly. Here's 
an extra hint-knot holes or gouges just 
disappear when this handiest filler is used! 
Handles li~e putty hardens into wood! 

... dozens of other uses 
FOR FILLING ... FOR REPAIRING ••• 

• Cou!"tersunk screws • Loose casters 
• Chipped furniture . • Broken balusters 
• Nail and screw holes • lroken furniture 

e You'll want Plastic Wood SOL VENT, 
too. Get both at one time . It is made espe, 
<;:ially to control the consistency of Plastic 
Wood . . . useful also in removing dried 
Plastic W ood from tools and fingers. 

T. M. Reg. U.S. Pat. Off. At all Hardware, 
Paint and 1 Oc Stores 

Tube or Can 

A CE l lUlOSE FIBRE FillER 
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Precision Ball-Bearing Grader 
AccuRATE to with

- in 2/ 100,000 inch, a 
ball-bearing grader 
designed by Bell. & 
Howell insures max
imum uniformity of 
bearings in motion
picture projectors. 
Grading rings like 

the one at left guide the bearings to num
bered chutes; tubes carry them to glass vials. 

Magnetic Drill Extractor 
• 

• 
CAP ABLE of lift .. 

ing 25 times its own 
weight, a new drill 
extractor is used to 
take broken rods ·or 
bits out of holes in 
rock, often averting 
a redrilling job. A 
product of the Dings 

Magnetic Separator Co., of Milwaukee, the 
extractor is made of Alnico magnet steel. 

Thread 

Actual Size V-Piut 
Gram\ 

Champion spark plugs for model gas engines give the 
same dependable performance as regular Champions. 
Sillment sealed. Sillimanite insulator. Alloy needlePOint 
decttodes for easy starting. One piece constrUction. 

CHAMPION 
SPARK PLUG COMPANY • TOLEDO 1, OHIO 
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Here's w!Jy 
mostPetsonal Planes 
are equipped wit!J 

a 
In personal planes the ultimate in depend
able engine performance is a "must." 
Champion Spark Plugs are specifled as 
standard equipment on the overwhelming 
majority of these engines and used by 
most private pilots. 

Here once again is .dramatic proof that 
Champions make every engine a better 
performing, more dependable engine. 
That's why dependable Champions are 
preferred in every fleld-why experts 
insist on them! 

Insure championship performance and de
pendability in every engine you operate 
-automotive, aircraft or marine-by 
insisting on dependable Champion Spark 
Plugs. Champion Spark Plug Company, 
Toledo 1, Ohio. 
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FOLLOW THE EXPERTS • • • DEMAN!> DEPENDABLE CHAMPIONS FOR YOUR CAR 
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Ingenious New 

Technical Methods 
To Help You with Your 

Reconversion Problems· 

New Micro Square Instantly Checks 
Right Angles to One lO,OOOth Inch! 
Ideal for precision testing, the Aero Micro-Sine Square quick
ly and accurately checks right angle work to 1/ 1 O,OOOth inch 
within a given distance. Its standard indicator dial instantly 
registers error, location of error, and amount of correction 
required. Designed for tool and die shop~, machine shops 
and testing laboratories, it also provides a standard for 
checking master squares, tri-squares and tools. 

The Aero Micro-Sine Square is very simple to operate, saves 
hours of time. Made of hardened tool steel, in ground and 
lapped precision construction. Available in two types: (1) 
Standar<l precision gauge in tenths, (2) Lever indicator in 
thousandths. Both complete with master checking blocks 
and carrying cases. 

On precision iobs, requiring a static position and mental 
alertness, workers undergo nervous tension which often re
sults in fatigue. Tests have shown that the ~ct of chewing 
helps relieve tension-helps workers stay alert, thus in
creasing their efficiency to do more accurate work. For this 
reason, many plant owners urge workers to chew Wrigley's 
Spearmint Gum on this type of job. 

You can get complete information f rom A ero Tool and Die Works 
4554 Broadway, Chicago 40, Illinois 

Standard lndicatar Dial 

AA-92 
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-HE 
DAVE "Boo" 

P\TCHlNG STA~ 
0~ THE 

'BOS\Ol--4 
~E.O SO')(. f 

HE LOOKS 

• 

• 

••• HE lEARNED TO 
FLI t-.JG- W tTH 1-H S 
LEFT W~~W ~l~ 

RIG'-'T ARM 
WAS BROKEt-J 
YEARS AGO! 

HE FEELS 

•.• S~OTI.._.G HIS DECEPTNE. 
51~KER ?HT~E SA.TlE.RS 
TO \'JIW A '5POT,AMONG 

\~E.SEASO~f~ ~GT HURLERS! 

Blue Blades 
with the sHARPEST edges 

ever honed! 
• You look sharp for you enjoy the 
swellest shaves ever. You feel sharp 
because they're refreshing and give ~t.IJOY BOXING 

••. AT 
T'-'E 

PLATE .. . ·. 

' ••• 'T~AT 5 W~Y , 
R\VAL P\TCl4E.RS · . 
R~SPECT --..--.....;; 

H\5 BAT ••• 'ESPECIALLY 
W~t:N ~E:'5 UP TJ..\ERE. 

\N A. CLUTCJ4! 

HE IS 
t>AVE GETS SliCKE'ST-LOOKI~G 
51-\AVE.S \N TMt. 'OOOK .. :n.\E QUICKE~T 
AND E.A.S I E~T. •• AND 5A\Jt5 MOt-J EY, 

IOO! ... YOU SET-
~E USE~ L.ONG- LAST\NG 

GILLETTE BLUE BLADES 
WIT~ T'-'£. SHARPEST EDGES 

EVER ~ONED! 
you a lift. You are sharp for you get FRIDAYS A.T 
far more shaves per blade and save 10 PM EST OVER ABC NETWORK. GILLETTE'S CAVALCADE OF 
money. Ask for Gillette Blue Blades. SPORTS ALSO AlRS WORLD 5E~\E5 AWD OTf-tER CLASSICS YEAR 'ROUND. 

Gillette Safety Razor Company, Boston 6, Mass. 
Copyright. 1946. bJ' CUlotte Safety Razor Comp&ftT, 

Copynghted matenal 



Factory-recommended AC's, of correct Heat Range 
for today's fuels and driving speeds, help millions to 
be punctual. Have your plugs checked to be sure that 
you have the right plugs for to day's driving and fuels. 

Look 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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Speeding Up Floor Cleaning 
CLEANING, waxing and polishing may be 

done in one operation with this floor ma
chine, put out by G. H . Tennant Co., Minne
apolis, Minn. Accessories are available for 
scrubbing, sanding and sweeping floors of 
factories, offices, schools, hospitals, etc. The 
machine works on wood, asphalt, cork, 
linoleum and concrete. 

Magnets Take on New Shapes 
. 

DISPROVING the common belief that mag-
nets have to be hard, General Electric en
gineers have developed two soft enough to 
be machined. They are cunico (copper, 
nickel and cobalt), and cunife (copper, 
nickel and iron) , so ductile they can be 
shaped into plates, made into screws, 
punched out in square and circular shapes, 
and even drawn out into wire. 

During the war, cunico was used on ta
chometers, on small timing motors and in 
gyroscopes. Cunife was used as a meter 
magnet to indicate whether airplane wing 
flaps and landing gear were up or down. 
Wide peacetime uses are forecast for them. 

Copyngllted matenal 
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Assures Pipe Comfort through a great Invention 

Patented 

Also 
GlADE, Imported lrlar $2.50. 

UC:LUXE GlADE $1 .50. Sllthtly 
in Canada and other countrlee. 

The one big reason so many men give up pipes is that the smoke-volume in 
o standard pipe is too heavy they can't "take it" ••• Royalton craftsmen set 
out· to build a pipe that any man could smoke that would allow t.he smoker 
to cut· down or jncrease the draft to suit his personal preference ••• That 
pipe is here now . .. The Smoke-Control feature is a simple adiustable valve 
which wi~ens or narrows the opening through which smoke flows. You can 
set this valve so that you draw in the exact amount of smoke for your 
taste and throat. Ask your dealer to demonstrate Royalton Smoke-Control. 

Write for Interesting FREE Booklet •.• Henry, Leonard & Thomas, Inc., Dept. PS, Ozone Park 17, N.Y. • 
. ' 

OCT. 223 19 4 6 
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M OTORCYCLING - .. the world's 
greatest sport" - is now at a 

new peak of popularity. In every sec
tion of the country-more motorcycle 
fans want Harley-Davidsons than 
ever before. Even with our produc
tion at an all-time high-dealers are 
selling Harley-Davidsons faster than 
we can produce them. That's why it's 
important to see your dealer EARLY . 

.. 
" . .. ·: . {. (~ 

' 

·;.:. 

- if you want the excitement, fun 
and thrills that go with owning a 
Harley-Davidson Motorcycle. Because 
the newest models have everything 
you've always wanted in streamlined 
beauty together with power, speed, 
and stamina- they're well worth 
waiting for until your dealer / 
can make delivery of your _.:
Harley-Davidson! 

HARLEY-DAVIDSON MOTOR COMPANY, Dept. PS, Milwaukee 1, Wis. 
Please send at once free copy of 24·page "Enthusiast.. Magazine, 

filled with motorcycle action pictures and thrilling stories. 

Name . ..--..... .. ·= ········-··-·--·-·-·-···-··.. ·····-···--·--·-·--·····--·---I f Ad.tl.ress--·····-·······-····-· .... ··················-·--··········-··= ···--··--··-· 
I C,ity .............. ·-·--·-····-.. --... -··-··-·-···-···Stale ....... - .. ··-·--·-··-·· --·-

••••••••••••••••••••••--naMIIIIIIIIllllll• • 
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" ow any cylintlers 
s~oMid &4n oMtboQrd 

~c.ve?" 
Of course there is much more to 

an outboard motor than cylinders 
and pistons. But the number of 

cylinders does have a lot to do 
with smoothness, flexibility, power, 

performance! When you come 
to choose your new outboard 

motor here are "cylinder 
facts" worth 

remembering ! 

T ens of thousands of enthusi-
astic owners will tell you, " For tops in perform-
ance and pleasure - own a four". Only Evinrude 
offers four-cylinder outboards, and Evinrude builds 
with a background of 18 successful years in perfect
ing these superbly smooth and spirited motors 
Four great "fours"* to choose from - two of 
them smack in the range of two-cylinder 
power, weight, price! 

See your Evinrude d e aler - look for his 
name in your classified phone directory ""''/" 
under "Outboard Motors". Complete 
catalog of 8 Evinrude models sent free 
... address EVINRUDE MOTORS, 
5375 N. 27th St., Milwaukee 9, w· 

In Canada: 
JJ:vinmde M otors, Peterboro, Ontario. ' 

? 
• •• • • • • • • • • • • • • • • • • • 

*Motor shown is the "Light four" . 
66 Jbs., 9.7 O.B. C. certifted brake 
horsepower at 4000 R . P. M . I cJ.#. .• :,:ji;~"" 

For small outboard motors, where 
light weight and handy portabil

ity are prime considerations; 
single cylinder construction is 

highly satisfactory. Single 
cylinder design has come 

a long way since Ole 
Evinrude "started it all" 

back in 1909, and 
Evinrude's highly 

developed "Ranger" 
and "Sportsman" are 

favorites with outdoor folks everywhere. 

' 

The next step up in power 
for heavier loads and higher speeds logically calls 
for two cylinders, which is as far as outboard 
engineering is ordinarily carried. 
Evinrude has consisteo tl y advanced 
twin cylinder design, and 
Evinrude's 

· · "Sportwin" and 
"Speeditwin" 
are today 
two of the 
most popular 
models 
in the two

cylinder field. 

OCT . 225 19.46 
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HAN 'I'OOL OF . 
1001 USES 

Smooth, steady power at your fingertips! Perform 
precision operations not possible with any other port
able tool! With a Handee you can turn out profes
sional looking projects for pleasure or profit-ship, 
plane and train models, costume jewelry, wood carv
ings, puppets. initialed tumblers, etc. AC or DC. 
25,000 r.p.m. Wt. 12 oz. 
USE THE RIGHT ACCESSORIES! Choose them from the 
most complete line . , . more than 300 made right in the 
Handee plant. 

A GOOD START-THE 

HANDEE KIT 
HANDEE Tool 
and 45 most 
popular acces
sories packed In 
compact steel 
carrying case. 
You'll be 
amazed at what 
you can ac
complish! Com- · 
plete, postpaid. 

$27.50 
;!(; Handee only, with 7 
0-9 accessories, $20.50 

1": J'ouR 
"lfE Gi SELF OR A FRIEND • ·; 

FT OF A L1 FEl\Mf.' 

IIEW PRECISIOH ATTACHMENTS 
Fit Handee only, enable novice 
or craftsman to do perfect work. 
Magically, easlly, your offhand 
carving, routing, shaping will be 
exact as to depth of cut, ac
curacy of line. Set of 6 attach
ments with Instructions, post
paid $7.95 

ORDER NOW! SATISFACTION GUARANTEED! 

FREE! NEW 52- PAGE MANUAL 

---------------------· 
CHICAGO WHEEL & MFG. CO. 
llOl W. M-r- St. Dept. PO. Chlceco 7, Ill. 

Send 0 Handee Kit 0 Handee Tool 0 Precision Attach
ments 0 C.O.D. 0 Remittance enclosed 0 Send Manual 

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

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

• • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • 
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Power-Truck Service Station 
A REYOLYATOR hydraulic elevator here is 

being used for servicing power trucks. Its 
platform consists of one longitudinal and one 
transverse H-beam. A sump pit is provided 
for lowering the ram so that the truck can be 
driven directly onto the platform. Adjustable 
axle blocks, fore and aft, hold the elevated 
truck in position with wheels turning free. 

Tiny Sprayer Makes Big Fog 
A TINY precision sprayer for insecticides, 

lotions, antiseptics and deodorants throws 
billows of mist with a single stroke of its 
2~-inch piston. One push develops an aver
age nozzle pressure of 300 pounds. The 
working parts of the 8-ounce sprayer, which 
is made by the Cornelius Company, Minne
apolis, are of machined brass and stainless 
steel. It can be held in any position with
out leaking. 
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WHEN YOIJ BROUGHT HOME A STRAY "TIJM'' CAT 

I Sll LL CAN 'r 
SEL..l EVE Jr f 

AS IF THERE'- WEREN'r~ 
\--1 ENOUGH- HUNG~Y MOUTHS 

ro FEEO AROUN D HERE! 
1--t-

Motoring troubles multiply, too, 
when spark p lug wires are old and 
worn. So, if you want peppier, 
smoother , more economical per

forman ce from your car-the right thing to do is 
replace with P ackard ignition cable. 

The fact is chat worn-out spark plug wires may 
be wasting as much as one gallon of gas out of 
every ten because of sluggish motor performance. 
When that new Packard cable takes over the job, 
you're in for thousands of better driving miles. 
The name .. Packard" is your assurance of the 
best in cable materials, the best in cable design, 
the best in cable construction. 

IF YOU TH INK I'M GON NA 

PLAY NURSEM AID TO A
CAT MENAGERIE-, THINK AGAIN f 

IJ\'/"--1 

ANDTOTHIN 

YOU NAM ED 
T+IAT CAl 
'JOE ~' 

M AYBG WcCAN 

STARTA FU R 
RANC-H 

~UH , POP ? 
r-~ 

The makers of leading cars, trucks and buses 
specify Packard ignition cable as original equip
ment; most leading garages and service 
stations rely on it for replacement. That's a 
pretty reliable tip-off that you' ll be right with 
Packard cable! 

OCT. 227 
1946 
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THE ONLY BRUSH THAT 

eepcng 

As you sweep Arbitrin fil 
ters th rough the tufts --il 

surrounds particle s. 

The dust itself is corlve ,rtecjl 
into sweeping compound-_. 
ca nnot rise in to t he o ir .Jt----. 

brushes used with 
Arb.ltrin · 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, styles, and prices. 

ll!twAuKEE DusrLEGG 
BRUSH COMPANY 

530 North 22nd Street • Milwaukee 2 , Wisconsin 

MANUFACTURERS OF DUSTLESS, SPEED SWEEP AND 
SPEED WASH BRUSHES ---

L ;;;;;:::==========~---- ---- 106 ~ 30 M l'lnd St., Milwaukee 'l, Wis. 
Milwaukee Ouslless Brush Co. ,_ S . f about Dustless l 

I omplete cnformo co~ I 
I Please sendd :. bitrin sweeping flucd. . ·····-- I 

brushes on r .•.... . .....•. 

' . . . . . ' ... . . . . . . . . . . . . . ...... ~ ... -.-, .... am e . . . . . . . • • •••••••.• 
I . . . . . . . . . . J . . . . . . .. _ ... Address . · · · · · · · • .. .. ........... _ ... _._...,. .• 
l C'ty ond Stole· · · · • • • • • • ' • • • ' • . - - - - - - -

I ~----L ----------
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BUILD THEM YOURSELF! 
IT 1 S EASY 

with Will TfJN 
DELUXE WHEELS 
STEEL HUB • ROLLER BEARINGS 

PUNCTURE PROOF RUBBER TIRE 

America's finest and fastest wheel, they are 
better- sturdy steel hub. high speed roller 
bearings for smoother. faster riding-scien
tifically balanced-puncture proof rubber tire 
with deep heavy tread-built-in air cushion 
to absorb sho::ks-no tube necessary-fits 
any 112 " axle . 

THRILLING FUN - PERFECT GIFT 
Make Him the Proudest Kid in Townl 

Walton Deluxe multi-purpose wheels roll like 
sixty. Swell for speedy scooters; racers, 
coasters, mobile lawn furniture, delivery 
wagons, food carts. wheelbarrows, homecraft 
or industrial uses. Get started today, order 
now. immedhte delivery. 

8x2 $2.95 ea. sets of2 
8x2 II. 60 sets of 4 

I Ox 1.75 3.25 ea. set of 2 
10xl.75 12.80 setsof4 
I Ox2.75 7.49 ea. set of2 
IOx2.75 29.95 setof4 

COMPLETE 
Price Inc ludes tire, 
hub and b e a rings. 
Completely assem. 
bled, ready to roll . 
Axles and other parts 
o btainable locally. 

Send cash with order, or C.O.D. 
WALTON WHEEL COMPANY 

Dept. B. Plankinton Arcade 
Mllwauk- 3. Wisconsin 

Dtlllers••4 M•••f•clllrtrl Wrill forFalll•f•,.,.•tloa. 

STEELS and ALUMINUMS 
with a motorboat tone 

SINGLES $5 .50 to 8.00 
V-8 DUALS 17.50 to 20.00 
Reduce boc k pressure ond in
crease engine performance . A 

Sondee is time proved ond de
·p endoble. Aluminums ore guor
onteed for the li fe of you r ca r. 

DEALERS WANT 

When Writing Advertisers Please 
Mention Popular Science Monthly 

Utica Too s 

Pliers for 
· Every Need 

ASK YOUR 

• 
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The Tools You 
Need for 

YOU, INCORPORATED 

Setting up your own shop is usually 
a one-time investment- for a lifetime of 
dividends. 

Whether you have in mi~d ~he highly 
practical part of such a fasc1nat1ng hob~y 
- building and repairing home equip
ment- or will use the shop in your busi
ness, you need precision tools of wide 
versatility. 

Atlas engineers had that in mind when 
they designed the 4 Tool Team. 

Accuracy in construction and operation, 
of course, was basic. Then they made sure 
Atlas tools could handle all the types of 

. " . 
lATHES 

machining you might require. Next extra
heavy castings were designed to assure 
solid machines for smooth operation even 
under unusual loads. Finally, they de
vised ingenious production methods, new 
to the industry, to bring you the tools at 
lower cost. 

These are just a few of the many ad
vantages developed for you in Atlas tools. 
Ask your Atlas distributor for specific 
operating features of the tools you need 
right now. 

"Success Stories" - F R E E 
Just off the press I Read how other 
men have rv_alized their ambitions with 
Atlas tools. Shows photographs of 
small shops from coast to coast with 
reports of personal progress and suc
cess. Sent free w ith latest /ltlas cata
log. Write Atlas Press Co., 1_05~ N. 
Pitcher St., Kalamazoo 130, Mtchtgan . 

SHAPERS 

OCT. 229 
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Get in on the newest hobby craze! Make 
beautiful buttons, pins, ornaments, etc. of 
colorful plastics. Fascinating! Modern! And 

so EASY with 

PLASTIC MOLDING SETS 
Designed by expert Plastic Chemists and Engi
neers. Contain everything the home craftsman 
needs to start this absorbing pastime-assorted 
plastics in various colors, a practical, easy-to-use 
press, assortment of die-cast aluminum molds. 
fuel tabs, fin ishing materials, complete instruc
tions-all packed in a sturdy metal box. 

The Number 1 Outfit costs only .•••••••••• $2.60 
Number 2 Outfit (illustrated)- more different 
kinds and colors of plastics In larger quantity, $

4 
SS 

more and larger molds . • • • • • • • • . . . . • . • • • • 

If your dealer cannot supply you, use coupon 
and send money order or check direct. 

(DEALERS: Write for particulars) 

CANNON & COMPANY 
218 EllioH Street, N. W., Atlanta, Ga. 

---------------CANNON & COMPANY. 
Elliott Street. N. W .• Atlanta. Ga. 

Please send me, postpaid, Cannon Craft Plastic Molding 
Outfit Number .. •. .. Remittance of$ . ..••. is enclosed. 

Na.me •••••••••••••••••••••••••••••••••••••••••• 

Address . . ..••..••••••••••••••••••••••••••••••••.• 
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Versatile Small Gas Engine 
A NEW 40-pound gasoline engine devel

oping 1-1.5 hp. at 2,000 to 3,600 r .p.m. is 
being made by the Clinton Machine Co., 
Clinton, Mich. It is designed to power 
lawn mowers, scooters, pumps, refrigeration 
units, and even small boats. 

' I 
I 

' 

Provides Dry Heat for an Hour 
Q u i CK heat for first-aid uses is provided 

by the Redi-Heat Block, made by the Mine 
Safety Appliances Co., of Pittsburgh, Pa. 
Weighing only 22 ounces, the pocket-size 
container holds a replaceable metal cylinder 
with a new chemical compound in it. A 
spring-loaded lever starts the action, which 
provides heat for an hour. 



• 

Go where yov will 

DELCO-REMY .• • WHEREVER WHEELS TURN OR PROPELLERS SPIN 
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with an AC Oil Test Pad 
its time to clean 
up that Dirty Oil 
with this 1 • · ••• 

~······· 
or with this 1 

~········ 
AND SAVE OIL 
ARD MONEY! 

Dirty oil wastes gaso
line, as well as oil, and 
clogs vital oil slots in 
piston rings. Then, car
bon forms faster, valves 
gum, power is lost. 
Overhaul expense soon 

follows. So get the FREE AC Oil Test, regu
larly, wherever you see the yellow-and-black 
official AC Sign. Keep your oil clean with AC 
Replacement Elements and AC Oil Filters. 
AC SPARK PLUG DIVISION • GENERAL MOTORS CORPORATION 

23 POPULAR 2 SCIENCE 

Get this exciting new book 
'THE WONDERS OF CHEMISTRY' . 

Shows how to amaze friends 
and family with chemical 
magic ••• like making invisible 
inks or a magic egg. Tells of 
many fascinating home experi
ments like mak.ing perfume, 
windshield cleaner, soap, pow
dered milk, mending cement 
and paste, growing plants 
without soil. Loads of f un, 
thrills, excitement, •adventure await boys 
with knowledge of chemistry. So don't delay! Send 
for FREE Chemcraft Chemistry book today l 

REG U. $ , PAf. 0,, 

c 
America's Leading Chemistry Outfits 

A bright future awaits boys who understand the prin
ciples of chemistry. Chemcraft will help you get a head 
start toward a position of importance and responsibility 
in the new age of Chemistry just ahead. 

CHEMCRAFT
sold in the best 
stores all over 
the country. 

For fREE copy 11THE WONDERS Of CHEMISTRY," address 

THE PORTER CHEMICAL COMPANY 
54 Prospect Avenue Hagerstown, Md. 

'rite Dept. B for Free Catalog 
of 45 K its Today 

MEIER BRASS & COPPER CO. 
1155 Bellevue, Detroit 7, Mich. 

• 

BRASS RODS 
For Home Work Shops 
For use' on model 
boats. airplanes. 
etc .. keep a supply 
of these free-turning 
brass rods on hand. 
Each kit contains a 
complete assort
ment of sizes. 

STOKER EMPTIES OWN ASH ! 
A remarkable stoker already used by thousands 
of home owners-fits into any furnace or boiler. 

· Manufactured since 1934. So automatic it takes 
the coal from your present coal bin through a 
pipe to the furnace, going around corners if 
necessary. Keeps house at even temperature, 
empties its own·ash in sealed containers, no coal 
to shovel, no clinkers to dig, only bituminous · 
stoker of its kind on the market. Send for full 
information NOW! 

POCAHONTAS FUEL COMPANY INCORPORATED 
341 EAST 131st STREET • CLEVELAND 8, OHIO 

Aab I a .. removed 
to aealed 
container No alteration -• 

. . . -.. neoeeaarr to 
present ooa bin 

Coal Ia oanled In pipe b1 worm 
directly from coal bin to furnace 

. . 
• 
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PvbUc add~ss systems for 
~- ·ever,~~ neea ai.\CI . pu~Q'se. . ··· 

• 
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~ NEWARK'S KITS AND PARTS 

' 

You Can Easil y Bu ild Radio Receivers 

and Transmitters-Record Players and 

Other Exciting Radio and Elect-ron ics 

Devices. 

Make a good radio receiver or fine record player at 

big savings. You can build these and many other 

things easily. In any of our stores our staff will gJ.adly 
show you how- or will explain clearly by mail. Write 
for our famous Big Barga in Bulletins, listi ng all 

the newest things avai lable. Send fo r it today. When 

writ ing , address OepL 8 1. 

NEW YORK 
24'2·50 W. 55th St. 
New York 19, H. Y 

I f 

CHICAGO 
323 W. Madison St. 
Chi1ogo 6, Ill. 

th St . & 212 Fulton St. --• 

• 

• 

' . 

I 

' 

There is no substitute for experience. 
So ask any fishern1an _you know-, ''What 
n1ake of outboard n1otor should I buy?'' 
The chances are t"W"o to one he w-ill tell 
you, ''buy a Johnson Sea-Horse.'' He knows 
fron1 experience that the biggest thing 
in outboard fllotors is DEPENDability. 

Write for new Sea-Horse 
Handy Chart. Free! 

JOHNSON MOTORS 
500 PERSHING RD. , WAUKEGAN, IL L . 

' 

• 
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PRESSURE 
LOCK 

WRENCH 
FITS AS IT (;RIPS ••• 

'])~ -
- ~(l 
'j 

Utility pipe wrench 

Portable hand vl•e 

' 
AND IT HOLDS 

New, d ifferent, offerin.r 
sensati onal advanta.res 
over old-style wrenches, 
the BMC Pressure L ock 
Wrench takes hold lightly 
or with more than a ton 
pressure . .. and it h olds, 
even when you take your 
hand away. Releases with 
the ftick of a fin&er. 
Quickly adjusted to fit 
any size piece within its 
max imum size range. Grips 
ti&htly without close ad
justment. 

Jaws Always Parallel 
By an exclusive, patented 
device that moves the jaw 
end of the toggle to a c
commodate for varying 
sizes of grip, the jaws of 
the BMC Pressure Lock 
Wrench are always parallel 
when they close-an im
portant feature that pre
vents rounding of nuts or 

deforming square or irregular pieces. It means even 
pressure and a solid grip when used as a vise or clamp. 
And it means that the tool h olds to the very tip of 
the jaws ... especially handy in difficult-to-reach 
places. . 

~BMC HUSKY 
A giant-size BMC with 11" leverage and a 1'/ 2 " jaw 
opening ... especially proportioned and built for 
extra heavy service. 

On sale at leading hardware, auto equipment and mill supply 
etores. 

234 POPULAR 
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No. 7- ~ .. jaw opening-Price $2.45 
No. 9-1 * jaw opening-Price $2.95 
No. 11-1~"' jaw opening-Price $4.60 

Clean Loading for Grease Guns 
Q uiCK, clean loading of Alemite guns is 

provided by a special fitting for the head of 
the gun, made by the Stewart-Warner Corp., 
of Chicago, that prevents contamination, 
waste, and air pockets. The necessary com
panion item is a loader valve mounted on 
a bucket or loader pump. Installation is 
done in a matter of minutes. 

Electric Massager for Gums 
THE Toothmaster, a new electric device 

made by Howard Industries, of Chicago, 
massages the gums or brushes the teeth with 
a gentle, scientifically correct, vibratory ac
tion. Rubber and bristle units are available 
for each member of the family in a choice 
of colors for easy identification. 



•f<inq-sized 
brakes" 

'•The liveliest performer in 
the low-priced 

field • 

'Extra lar9e trunk ••. 
that's no joke, son ! 11 

. 

'A roomy, two-tone . _ 
interior! 11 

.... 

"That best-dressed look 1• 

s 
WITH EVERYBOOY ! •Wide-onqfe 

vision! 

Tllsnls a 

"Aye, 
and thrifty, too! • 

• A wise 
buy!• 

OCT. 235 
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ALLIED'S 
1946 RADIO 

C TALOG 

SERVICF.l\tF.N! Dealers! Soundmen! Amateurs! 
Bui lders! Experimenters! Send for the handiest. 
'most complete 1946 Buying Gui de for Every· 
thing in Radio! Features latest radios, sound 
systems, amateur and builders' gear, thousands of 
radio a nd elee1ronic parts- world's larges t and 
most complete.qua lity stocks- at lowest prices. 
Fastest ~<:n·ice: 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, d1agrams. instructive books-all et 
lowest prices! 

-
HELPFUL RADIO BOOKS 

& 0 t No 37-752 toe 
R:~di o Formulns a 3 No 37.751 100 
Dict ionary ol Radio TermaN i7 753 tOo 
R:tdlo Circuit Ha ndbook ~ 3;·7s0 . IOO 
Radio Builders· Hnndbook o. lOCI 
simplified Radio Serv•clng ~;-7~·755 :Z5o 
Radio Oat:~ H:~ndbook No. • · · • · 75o 
ALL SIX BOOKS No. 37·799 . ... • • . 

P:~r:tllei.Res•stance nnd Serle;7·980 •. :Z5o 
Cnpncit:~nc e Calculator . No. 

R· F Reson :~n ce ond Coli 250 Winding C:~lculator . No. 37·9&~ . • • •.. 

ALLIED RADIO CORP. 
I 833 W. Jackson Blvd., Dept. 7·K-6 I 
I Chicago 7, Illinois I 
I 0 Send FREE 1946 CATALOG I 
I OS end Six Books No. 3 7 • 799 t I 
1 O Send Books checked above f $ ••• enclosed 1 
1 O Send Calculators checked above 1 
I I 
: N a 111e • •••••••••••••••••••••••••••• • • • • • • • • • • • • • I 

I Adtlress .• •••••••••••••••• • • • • • • • • • • • • • • • • • • • • • • I 
\ City . ••••••••••••••••••••••• Zone •••• S/11/e ••••••• .,I 
'~~~-~~~---~~~--~~--
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Ro<h,IC>r F ms ore o~en o'l orovod, 
so l)eot•<f o~r n$U from bot~ 
•ns•o~ ono out tllus drowm9 ccld 
off of floor H•ot 41$<) ft)dlotts 
o~l'll!ord •nlo room. 

Waterless Electric Radiator 
DESIG~D for temporary or supplementary 

heating, an electric radiator produced by 
Henry J. Morton Associates, Inc., of Detroit, 
gives off both convected and radiated heat 
and uses no water or other liquid. Light 
enough to be carried about, the radiator 
comes in five- and eight-section plug-in 
models for 110-volt current, and a 12-section 
model that can be wired into a 220-volt 
circuit. 

Aluminum Broiler Is Versatile 
PLACED over any frying pan, the electric 

unit made by the Broilmaster Company, of 
Chicago, is merely a broiler. Turned over 
and placed on its stand, it becomes a hot 
plate for toasting, frying or boiling. 

PY 111 II I 



A NAME TO REMEMBER WHEN YOU THINK OF BETTER LATHES 

9 reason s why LOGAN 

Lathes are lETTER lathes 

1 BALL BEARING HEADSTOCK 
for sustained accuracy. 

2 RUGGED, ACCURATE BED 
within .0005" of para llelism. 

3 SELF-LUBRICATING BEARINGS 
a t vital p oints lengthen life. 

4 BACK GEARS ENCLOSED . 
IN HEADSTOCK 
with shifter r o ck safely and conveniently 
at your finger-t ips. 

5 RUBBER CUSHIONED COUNTERSHAFT 
for smoothness and accuracy in working 
area. 

6 THREE POINT SUPPORT 
Steadies the countershoft, prevents 
rocking. 

7 ENCLOSED BELTS, GEARS, PULLEYS 
Prevents accidents. Keeps lathe clean. 

8 AUTOMATIC BELT TENSION RELEASE 
M a kes b el t changing easy and safe. 

9 PRECISION BUILT THROUGHOUT 
Far tool r oom accuracy in your shop. 

AND SHAPERS -

• 

can now have a 

Logan Lathe 

Make a logan Lathe the key machine in your workshop. 

When you install a logan lathe you work with the same 

flne tool that business has long recognized as a sound and 

profltable investment. Your logon lothe will have the 

same boll bearing mounted spindle, the same rugged 

bed with woys ground to within .0005" of parallelism, 

the same close tolerance construction throughout thot has 

mode logan lathes outstanding performers in the tool 

rooms, e xperimental shops ond production lines of Iorge 

ond smoll industries. The simplicity and safety of operat· 

ing this flne, industry-proven too l will further increase your 

satisfaction in owning a logan lathe. 

WRITE FOR FREE CATALOG! Complete, illustrated 

descriptions of Logan Lathes, Shapers and Accessories. 
lH-1 

. . 
• 

' 

1 

I 
• 
·' 
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.• 

·' . .. . . 
' • 
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·. 
1 

· . 
• 

. 
• 

. . 

0 G AN ENGINEERING co., 4923 LAWRENCE AVE., CHICAGO 3 0 , Ill. 

OCT. 
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NCO RAIN-MASTER 
"ZJead-L~" 
WINDSHIELD WIPER 
ARMS and BLADES 

BI:ADE SNAP SpN-.• ·-• .___ 
STAYS PUT/ ' 

CAN'T ~fALL OFF 
BLOW OFF 

. (A war-born invention-by ANCO-first) 
for military aircraft-now for your car. 

D 0 N'T 5 H 0 0 T Y 0 U R 
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 AN C 0 RAIN
MASTER W iper 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 

After all, it's your car to protect. So 
youremindhim.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 Wi ndshie ld Wipe r 
Arms and Blades next t ime you buy gas. 

THE ANDERSON COMPANY 

238 POPULAR 
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Established .1918 
GARY, INDIANA 

You N eed N ot W ait For 

Your E 

Here's how to avoid 
the /11mber shortage. 
Here's how to avoid 

inflated p rices. 

You can get the home you want- r ight now- the home you've 
always d reamed of owning. 

H ere are details of construction m ethods and materials in simple, 
easy-to-underntand language! Here are detailed. itemized lists of all 
the materials !leedect In ~·our house. lists t elling where to get each 
item . llstfl telling how much each Item costs. 

The author. an experienced engineer. shows how a large, modern. 
six-room, t horough ly insulnted, fire-resistant, two-bath house with 
garage can be had. anywhere in t he t:nited States. for 82800.00. 

I ncluded with the book are ten folded drawings, 12" wide x 18" 
long. These drawings by t he a uthor s how a ll the details of such a. 
hous~the wiring, the plumbing, the automatic oil-burning heating 
syst em and the ftuoreRcent.llghtlng. The book is de\'oted to showing 
how similar savings can be ma.de on any house of any style, size or 
flo or p lan. 

Never has a more helpful book been printed for the person who Is 
planning or bul!ding a bouse. 
138 6" x 9" pages Ill strated , Ten L arge, Folded Drawings ... Send 
$2.00 to Tech n ical P ress, Box llC, Swampscott, M ass. and 
your cop y of 

"A SIX ROOM HOUSE, $2800 COMPLETE, 
READY FOR YOU TO MOVE IN" 

bY George W . Pearce, will be rushed to you postpaid . . . Distributed 
solely bY Technical P ress , not sold In book st ores ••• Absolute 
monel'·back guarantee. 

you can get up to 30% extra gasoline 
FITS ALL CARS mileage w ith a Vacu-matic on your car. 

Quicker p ick-up, smoother running, added 
power saves money every day. Guaranteed. 
Automatic Supercharge Principle 
Vacu-matic is entirely differ ent/ Operates 
on t he Supercharge pr inciple. Saves g as. 
Automatically provides a better gas mixture. 
Guaranteed to give up to 30% extra gas mile
age, more power and better performance. 

SALESMEN WANTED 
B ig profits. Every Car a Prospect . Send 
name and address for FREE PARTI CULARS 
and how you get yours for introducing. 

Vacu-matic Co., 7617-1295 W. State St., Wauwatosa 13, Wis. 

REAM DREAM 
A catalog o f cutting tools and supplies made available f or 
the first time-is yours for the asking. Hard-to-get cu tting 
tools and supplies-hundreds of them-are in our available 
stock. S end 35c and receive this wonderful catalog imme
diately by return mail. 

Write EASTERN TOOL & SUPPLY COMPANY 

Or Phone 
176 Grand Street, New York 12, N.Y. 

Canal6·3749 

MAKE MONEY I« HOME 

Amazing rubber mold-making outfit makes per
f ect llexlble molds of plaques, ash trays, book· 
ends, etc. Molds cost 6 c to 25c each. Each mold 
makes hundreds of n ovelties and gifts to sell for 
$1.00 apiece and more! No experience neces
s ary . E verything furnished. Quick and easy . 
Start profitable bu siness In your home-sell to 
nores. gift shops, frtenas. resorts, road stands 
bY mall. Full or spare time. \\'rite for complete 
FREE details and easy Instructions. 
SO-LO WORKS; INC., Dept. L-801, Loveland. Ohio 

CopynghtL'd ma.enal 
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Van Roy 

Ajustomalic 

Bard $5 . . 

BOOK BINDINGS 
• • . also broken china, glassware, 
toys. furnit ure and luggage. It's 
waterproof, tra nsparent and flex
ible. Get a tube today! 

.. ~ 
• 

• 

·~--~~~..,.....-- -·.. ... 

with the . . ' 

STEM 
• 

• 

• 

Ste p away from te mperamental, old- fa shione d screw ste m 

pipes-ste p up to VanRoy Ajustomatic. This ne w p ipe has a 

patented " floa't-mounted '' ste m that can 't lock a t an off- angle, 

that lines up .straight a s a die, a lways. You ' ll en joy extra 
• 

smoking satisfact ion with the A justomatic, made in the 
,· 

VanRoy qual ity tradit ion . At better stores in United States and 

Canada ..• Y State S ldg., N. Y. 1 . 

Never in the way-
• 

Always ready for use-

~~~ffiaHDRSE 
(Patented) 

Unlike any saw-horse you ever saw or used, the Fold-Horse is con
veniently folded away to a neat, compact 8" x 9" x 42" storage size 
when not in use. It's only a matter of seconds and fou r simple 
operations to assemble. Contractors find the Fold-Horse a real 
convenience for transporting from job to job-it actually takes 
no space at all in t he trunk of a car. Then too-it's the sturdiest 

.---

saw-horse made and equal 
to severest usage. All 
metal ports are 14 gauge 
steel, cadmium plated to 
prevent rust. The top is 
standard 2" x 6" x 42" 
and made of clear pine. 
Tool tray is 9" x 36". 
Only a limited number 
can be manu factured for 
a while-so, get your 
order in today . 

lisls at 
$9.95 each 

JOBBERS N OTE: A 
f e w select te rritories 
still ope n-inquire. 

---------1 
1 UNIQUE TOOL PRODUCT S COMPAN Y I 

4642 N . Clark Stree t, Chicago 40, Il linois . 
1 Gentlemen: I 

Your patented Unique ' •Fold-Horse' • Is not available from 
I my local Jobber, so please send me .....•.. • •... for which I 
1 l enclose my check for $. . . . . . . . . . . . . . . • 1 
f Name. . . . . . . . . . . . • . . . . . . . . . . . . . • . . . . . Title. . • . . . . . . . . 1 
I Firm Name . ..... . .. • . .•..•..•..•..... • · · • · • • · · • • • · • • • J 
I Street . .... . .. . .. . .. . .. • .. • ..• . . . .. . .......... · . · . . . . I 
I Clty and Zone. . . . . • . . . . . . • . . . . . . . . . . . . . . . State . . . . . . . . I 
~--------------------' 
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A paint job is only as good as the brush. Dic·A-Doo 
Paint Brosh Bath keeps brushes in trim and makes 
good painting easy. 
Keeps Brushes Springy. ~rush Bath removes old 
paint and cleans out the brush right up to the hilt. 
Bristles regain their snap and vigor. And Dic·A-Doo 
is safe. It's non-caustic and harmless to bristles ••• 

' recommend~d for nylon brushes. 
. " 

240 

The Experts Use lt. Brush Bath is a habit with pro· 
fessional decorators and painters who must keep 
good·brushea good •. 

FOR A SURFACE LIKE NEW 

/NdT 

DIC·A·DOO 
Use Dic-A-Doo Cleaner for 
any painted surface ... walla 
or woodwork- inside or out. 
Put it on - wipe it off. It 
lifts dirt out. Safe for the 
eurface-good for you banda. 

When Writing Advertisers Please 
Mention Popular Science Monthly 

POPULAR 
SCIENCE 

TEF 
TRADE MARK 

STEEL MEASURING TAPES 

Plugs into Light 
Socket AC or DC 

It's newt It's handy! It's effi. 
clentl Use the Midget Electric Arc 
Welder for hundreds of llght-metal 
Jobs. Does comparable welding 

• work with a 1 I 16 Inch welding rod 
on thin metal as that of larger and 
higher priced welders. Operates on 
15 ampere fuse. 110 volt 60 cycl<' 
A.C. or D.C. current. by use of our 
special standard-coated 1 / 1 6-lnch 
welding rods. Generous supply of 
rods supplied with machine. Rec
ommended for all light welding 
like automobile fenders. etc. Take 
the Midget Arc anywhere to the 
job. Sturdily built and fully ~n~ar
anteed. <:omes complete- ready to 
use. Nothing else to buy, No pre
vious welding ex-peri ence needed 
to s trike an arc. In a short time. 

anyone mechanically Inclined can learn to weld with 
this machine. · 

You 'II find hundreds of money-saving. time-saving 
uses f o r the Midget Arc around your home , garage, or 
w orkshop. Also In garages , factories, repair shops, tin shops, m e
chanics. farmers. Inventors, etc. Order a Midget Electric Arc Welder 
nowl SEND NO MONEY. We'll rush one to you, complete with roda 
and helmet ( equipped w ith APPROVED welding glass>. Pay postman 
only $3.95 plus postage charges. If not s a tisfied . return Midget Arc 
In 5 days from receipt and we'll r e fund your money Immediately. 
RU!'lH vntm ORDER NOW. 

MIDGET ARC WELDER CO., Strader Ave., Dept N·205, Cincillnati 26, O~il 

Wltb our alll: lncb tool steel cutters 
make m ouidtncs, caalngs, drop-leal 
tables , eroovea beading and Jotnttnc. 
IIOUldlne cutters, A 1 tn. wtde •t.50. 
1~ ln. •1.'75 .Jolnttnc cutters. B 
1 ln. •1.50, tiM ln. $1.'75, E 1 ln. 
for drop-leal tables, •1.50, E 11;2 
ln. llakea lV4 ln. cove & Quarter, 
•1.'75 Postpaid. Guaranteed. State 
alae bole. List 6 F older free . 

.IOHN A. SANDSTROM 
Rt. l·P. Clearwater, Fla. 

New! 1211 Sheet Metal Brake Only $12 
Fits In bench vlae. Quickly, ~aslly 
forms all klnda ot anglea In sh~et 

metal , strap Iron and aluminum, 
copper and plastic. Use It to 
msk~ useful articles, experimen
tal r esearch work, pat~nt models, 
etc. Simple gagu made for 
quantity duplicating. Sew cast model now 
available. Send for details, or order direct. 
C.O.D. $2.00 deposit. Wt. 10 lbs. 

VISE BRAKE MFG. CO., Dept. P.S. 
1318 So. 30th Ave., Omaha 5, Nebr. 

Copyngllted matenal 
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FREE INFORMATION ON THREE BIG 
NEW MONEY-MAKING OPPORTUNITIES 
Regardless of your nge, sex. previous experience, and whether you a re an ex- erviceman 
or uot, we will sencl you astonishing free facts about the unllmlted possibilities-in 
your owu business-with amazing LIQUID MARBLE a nd our other marvelous new 
products. To nccurc this information, ab olutely free, fiU in coupon below or send a letter 
or po·tcard. No a le ·ma n will call on you now or ever. Write TODAY ! Offer limited. 

• 

L IQUI D MARBLE . Make beautiful artificial Marble Slabs. 
Pour from liquid t.tntl.'. Gtnzed or unglazl'd. This marble may 
be mottled, vl'lned. rnuiU-colored or leCt In original snow. 
whitt- state. The color Is aetuttlly a part ot the marble! Does 
not fade or wear away. LIQUI D tllARBL£ Is unsurpassed on 
kitchen or bathroom walls. Easy to make and install. 

F R E E EXTRA I It you write us promptly we 
• will include freein!orma tion 

about our other big money-making businesses . These in
clude Compo-Tile R oofing and Caen Stone. P lastic Wood, 
Artlftclal Marble and Granite. Stone and Metal Solder, 
P lastic Tile Cement, Pap!er Mache, and many others. 

PLASTIC FLOORING . ~\l ay be made 1n any color or combina
tion of color~&. Gives a lifetime or weal'. Dus~roo!. Sound
proo!. VermlnProor. Resilient .to the tread. Lay out solid 
from wall to wall or In pAttern design or various shaped 
blocks. 
F LEXIBLE MOLDS. F or plnster casting. Make your own molds 
for rew cent-• eat· h. S I .00 In raw materials wUI make up to 
$25.00 worth or Onlahed goods. W e furnish names of buyer-s. 

FREE INFORMATION COUPON! 
COMPO-TEX, Box 786-RV, St, Louis, Ma. 

Greatest Opportunities NOW! 
I 
I Please send me tree details of your BIG THREE Money-Making; 

Propos itions Including LlQUfD MARBLE. Also lnclude Informa
tion About the Additional new business possibilities ~rtven direct
ly above. 

W ith reconvers ion going ahead full speed, NOW is 
tho time to line u p your own money- making busi

ness. W e offer you our BIG THREE money-making oppor
tunities togethe r with o ther equally profitable businesses. 
c See paragra ph a t right.) Ge t t he FREE facts TODAY! 

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

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

• • I 

• I COMPO-TEX, Box 786-RV, St. Louis, Mo. Ott.y. • • . • . • • • • • • • • • • • • • • . • • • • • . • • • . • s tate .. • .. • .. • .. • 

MDII· h oi No. 2, 23 IC• 
cesuries, in woad c 111 , 
$23.50 (M olo - Tool 
one accessory$16.50) . 

-- -

• Dremel " Moto-Tools" have been used by t ool
makers, machinists, pattern makers, electrical and 
radio r epairmen. home craftsmen model makers 
jewelers, hobbyists. sportsmen and handymen for 
over 10 years. Moto-Tool is a " war veteran" ..• 
T housands of t hem were us ed at far flung mainte
nance bases by every branch of the armed forces. 
"Mo~o-Tqols" are in use in t ool rooms and on pro
duction hnes at General Electnc, Westinghouse, 
Remington Arms. F ord. Nash-Kelvinator, Consoli
dated Aircraft, Douglas and others. 

DO THESE JOBS BETTER AND FASTER WITH A "MOTO-TOOL" 
Sharpenlo~r tapa, gouges, chis- drllllng·. cutting, carving, en
els, wood drills. lawnmowers, gravlog. sanding. polishing, 
knlvea, sclaaora, cuttlog tools. cleaning, etc., In metal, wood, 
etc.; for grlndJnr . routing, plastics. etc. 

MONEY BACK GUARANTEE-Ask your dealer about Dremel 
"Moto-Tools" and accessories. If he does not handle them, 
order direct f rom the factory on a 10 day trial. money 
back guarantee. 
DREMEL MFG. CO., Dept. 126-K, RACINE, WIS. 

-

.i--------------------, 
I MAIL THIS COUPON TODAY I 

;,_ ____ ..-;;;;.._ .,::..:::::::;. _______ -J 1 Dre
1
mel Manufacturing Company, Dept. 126-K 1. 

I 
Rae ne, Wisconsin I Weigm only 13 en. 

LOOI 
FOI THESE 
M~TO-TOOL 
fEATIIES 

lotented, automatic 
chuck lode pin. 

lns$ant-acting, 
-.nch,len chuck. 

Easily rep'-!* 
commvtator brvshes. 

• Opetates on llO. 0 Enclosed find $ ..... ......... .. (Money order or draft). 
12oAC.orDC curNnt I Shio the follow lnll a t once · 1 

roof I 0 "Moto-Tool" Kit No. 2 ....................... ................... $23.50 I 
• Shodcp bale.. 0 " Moto-Tool Model 2 with one aeeessory ............... . $16.50 
lite housing fih the I 0 Enclosed find $2.00. Ship above C.O.D. I'll pay 1 
hond • Dynamically postman balance plus postage. 
bala.-d armatvfw 1 0 Send catalog of Dremel Tools and Equipment. 1 

. ~~ ~br:,':;' I N FREE. I 
=~ :!i'!~ I ame............ ...... ............................................................................ I 
Ho-;;;~~;- hook • I Address ....................................................................................... - I 
C-Ord protector. I Ctty .......................................... Zone ............ S tate........................ I , ____________________ . 

• 

, 
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Keep your heating and 
plum bing syste m s , your 
household equipment, uten
sils, tools, etc. in repair with 
handy Smooth-On No. 1 Iron 
Repair Cement. You can do it 
yourself- make good-looking 
repairs that stay tight- yet 
are very inexpensive. 

Smooth-On comes in pow
der form. You mix it with 
water to apply. It hardens 
like metal. Stops leaks. Seals 
cracks. Tightens loose bolts, 
screws, rivets, parts, fixtures. 
Holds in metal, wood or ma
sonry. Requires no heat, and 
usually no need to take things 
apart. 

Keep a can of Smooth-On 
No. 1 always on hand. Does 

, not deteriorate. Get it at your 
r egular hardware store in in
expensive 1 *'-oz., 7 -oz. or 
larger size. If you don't find 
it there, write us direct. 

This Repair 
Handbook· 

FREE 
Shows easy. short-cut home r e

pairs. 40 pages. 170 diagr ams. 
Simple directions . P ocket size. 
Com ·eni en t index. Absolutely free 
-just send the coupon. 

••••••••• Sign and Mall Now ••••••••• 

SMOOTH-ON MFG. CO., Dept. 58, 
570 Communipaw Ave ., Je rsey City 4 , N. J. 

Please send me a Smooth-On Handbook. 

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

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

}lt - .. ~t) ..•••..••••.. •• .••.••..•... . ..... . .. . . . .. •.••.. .....•..•.....•....... ......... ....... ••............. 

~oit · ~SMOOTH·ON 
IRON CEMENT 

242 POPULAR 
SCIENCE 

Plate and Cup Molded as Unit 
FoR meals eaten without benefit of a 

table, the New Plastic Corp., of Hollywood, 
Calif., offers a molded plate and cup to 
lessen the hazards of cup juggling. Notches 
in the extended lower edge of the cup fit 
snugly over ridges that divide the plate into 
three sections, so that the two pieces can 
be used as a compact unit or sep arately. 
The plate and cup are compression-molded 
of melamine or urea formaldehyde plastic, 
which has no effect on food or liquids, how
ever hot , that come in contact with it. The 
plate and cup may be washed in boiling 
water, but soaking them for a long time in 
either hot or cold water is not recommended. 

Better Artificial Limbs Sought 
AMERICAX inventors and engineers are 

urged to submit ideas for better artificial 
limbs to the National Inventors Council, 
Dep artment of Commerce, W ashington, 
D. C. The chairman of the Committee on 
Prosthetic Devices, D r. Paul E . Klopsteg, 
says better joint mechanisms, lighter mate
rials, improved fabrication, and better fitting 
methods are needed to care for 17,000 war 
casualties and an estimated 25,000 civilian 
amputations annually. 

Copyngh ed materli.JI 
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xo·cKET 
. . 

.-t :ENCHE 
P~werful, safe 
invites confident . ...,.j 

, Slipping handily into hard-
places .. . engaging the nut 

ners with an encircling ca~l't··sl,ip-~:~ grip 
•.. needing only half the sv.a,:e.o wrench for 
full handle movement . . . Boxockets are 
speed tools and safety tO<>lS·O tough nut-turning 

/ operations. Cham mgs slip readily over 
the nut. Double permits operation with-
in a 15° arc. dies provide comfortable 
grip. Snap-on work swifdy and efficient-
ly in many inaccessible to other wrenches. 

· For ma .. xuny usefulness on a wide range of work, 
-Snap-on 9tters 13 types of its popular Blue Point 
J:Sf,:txc•<;~ets-in angled, offset, combination and flare 
nut - and in standard wrench sizes from 
3{6" ,to 4% ;, . Available everywhere through Snap-
~~·s nationwide direct-to-user tool service . 

. SNAP-ON TOOLS CORPORATIOM 
~· :1S060-J 28th AVENUE • KENOSHA, WISCONSIN 

• 

OCT. 243 
1946 

i 

I 
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Here's a boo k mark a ll read
e rs wil l wa nt. Keep s you r 
exact place at all times. No 
fumblinq, no lost places, no lost time. Just put it 
in your book when you start reading. It holds your 
place to the last page. 

INTRIGUING ••• Mechanically perfect, it may 
be personalized with engraved initials on page 
separator. Packed in a smart box with instructions 
for use on inner platform. 

AN IDEAL YEAR ROUND GIFT AT $10 0 
. 

Sold in book and stationary departments every
where. If you cannot be served by your local 
store, mail us a $1.00 postal money order and we 
shall send you an "E-Z Mark" directly postpaid. 

SAPPHIRE PRODUCTS, Dept. A 
28 West 22nd Street, New York 10, N.Y. 

Made in U. S. A. · Pat. No. 2387607 

APPLYING OR SELLING 

COR STO 
PLASTIC FLOORING 

EASY 
TO 

APPLY 
Here's your opportunity to get into business for yourself applying or 
selling Corkstone, ihe economical, top·grade plostic flooring. Plenty of 
profit. Act without delay! 

Dealers& Agents Wanted 
WRITE FOR DETAILS 

LASTING PRODUCTS COMPANY 
FRANKLINTOWN ROAD PLANT, BALTIMORE 23, MARYLAND 

Sturdy, compact (see dimensions). 
Proved in thousands of industrial 
installations. Case of heat-treated 
aluminum. Gears, SAE 65 (British 
Gear) Bronze. Worm of case hard
ened steel. Timken Bearings 
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 capacity 100 Inch pounds. Espe
cially suited for bench work, home work 
shops, l!ght 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. 

~r=t 
L;-J L;,J ~ ~ 

~ 
~ 

KARBON KLEEN 
for Space 011 Heaters (Pot type burners). Save up to 40% 
on your fuel on bill. You can install this unit yourself in 
5 minutes. Solve your heating trouble. No more soot or 
carbon. NO BACKFIRE. Postpaid $9.85. Save money and 
worry- send for KARBON KLEEN today. Money back 
guarantee. Parts for all makes of Space Oil Heaters also 
available. Send for literature today. Also specify name of 
your heater and model No. 
H & S PARTS CO. 6002 S. Wood St. Chicago 36. Ill • 

• 

Up to $600 WEEKLY 
with new 5 min. photo 
equipment. No experience 
necessary. Write: 

FEDERAL IDENTIFICATION CO. 
Dept. SN 1012 N.W. 17 

Oklahoma City, Okla. 

The prayers of the most worthy people often fail. .Why? 
The unworthy often have the greatest health, suc!cess,l 
riches and happiness. The bt!st, smartest, and most m-1 
dustrious people often have only pain, poverty and sor
row. Why? Thirty years ago, in Forbidden Tibet, behind 
the highest mountains in the world, a young Englishman 
found the answers to these questions. His eyes were 
opened by the strangest mystic he met during his twenty
one years of travels in the Far East. Sick then, he re
gained health. Poor then, he acquired wealth and world
wide professional honors. Hewantstotell thewholeworld 
what he learned, and offers to send a 9,000-word treatise, 
FREE, to everyone who asks promptly. It is a first 13tep 
to the POWER that KNOWLEDGE gives. There is 
no obligation. Write for YOUR FREE COPY today. 
INSTITUTE of MENTALPHYSICS, Dept. 
213 South Hobart Blvd.. Los Angeles 4, Calif. 

Cllpyngh'ed m tenal 



the <JiA of your 'k/IJJ4t 
plugs in a fresh pipe 2 or 3 times daily 

it's Sleight-of-Hand- it's (onvertibole-. 
the Wardrobe Pipe by Custombilt 

~,...,\\e 

"'"0~ 

't'\e 

~e ''"' 'flO'~'o by----
• inter<hangeable bowls, ea<h hand-uafted 
• as individual as a thumbprint 
• office, home or outdoor styles "'~~~ 

c,O Pri<ed $7.SO medium, $10.00 large • Spare bowls $3.50 medium, $5.00 large· At all fine stores or writt 

..... U. S. 'ot. Off. 

FILM AVAILABLE ! 
The METRO-FLEX uses any stan· 
dard make of No. 127 film. Order 
a supply of film on cooi>On below 

when you order camera. 
3Rolls (8exposuresperroll) 96c 
6 Rolls(6 exposures per roll) 1. 92 
No film sold without camera, on 
lint order but as Metro-Flex own
er you may order future supplies 
of film from us at above prices. 

E U ~ENE .J R I ( H IN ( • 7 EAST 3Sth STREET, NEW YORK 16 

Complete 

with 1houtder 
cord 

Now you can take perfect pictures . •. because you see exactly what 
~ou'll ~ton your film before you snap the shutter I Yes, you see the 
ENTIRE IMAGE in sharp, clear f ocus (as in the costliest cameras) with the 
GROUND GLASS VIEW FINDER of the amazing new double-lens 
Metro-Flex Camera • . . available f or the first time since the war at a 
.remarkable low price! With the Metro· Flex Camera you' re sure of results on 
all kinds of shots. Close-ups, scenes, peoole, events ... they all come out just as 
you see them in the Ground Glass View Finder .. . before you snap the shutter! 

GROUND GLASS 
VIEW FINDER 

Same Type as In Hipest 
Price d Cameras 

TWO MATCHED LENSES ••• 1 Easy focusing ... you see 
entire picture before you 

take it, JUSt as it will look 
when developed I 

2 No tilt ing . .. your eyes 
tell you if picture is een• 

tered on film. 

One lens focuses the p icture f or you. T he other snaps t he pictur e. 
Both lenses, working in harmony, give you sh arp f ocus n ever before 
available except in mos texpensivecameras. T he Metro-Flex is a beau
tiful camera . .• handsomely, sturdily made .•. modern-design plastic 
case • •• bright aluminum, r ust-proof trimmings • • • high speed,optici- 3 Everything you want to 
an-ground lens .•• time exposur e a dJ' us tment ••. and complete w ith take··· no di sapp oint· ments, because you see the 
plastic shouldeF cord. Easy to load and use. W ill give years a nd years whole picture, framed as i t 
of picture-taking f un . T akes 8 exposures on standard No. 127 fi lm. will appear on the fiJm. 

SPECIAL! 20-Page Ph o to-Album inc luded with Cam e ra at no extra cost/ 

SEND NO MONEY! 
Order your Metro- Flex Camer a 
n ow, complete with Gr ound Glass 
V iew Finder, double lenses, and 
shoulder cord. Send N o Money. 
Just mail coupon at right and pay post
man only$6.95 plus_ postage on dehvery 
-we pay postage if you enclose $6.95. 
Use Metro-Flex Camera for 10 days, 
and if you're not delighted, return it, 
and your money will be in!'tantly re· 
fund ed. Rush coupon. Supply limited. 

Williams Camera Co., Dept. C-604 
412 S. Market St., Chicago 7 ,Ill. 

rWiLi.iA-Ms-c'AM&Rico:-o::;;:o'C':6'04,---------. 
412 South Marke t Street, Chic ag o 7 , Ill. I 

I Please rush Metro-Flex Camera. complete with Ground Glass View Finder. ( 

I double lenses, and ohouldercord. Include 20-Page Photo-Album at no extra ( 
cost. I will pay my postman $6.95 plus posta~~:e on delivery . ALSO I SEND ME 0 3 Rolls-127 tllm for 9 6 c :::J 6 Rolls - 127 film for $1.92 1 

I No film sold without camera, on first order, but as a METRO-FLEX owner I 
you may order future ~upplies of film from us at above prices . 

I I I NAME. ____________________________________________ I 
I ADDRESS__________________________________________ I 

I I 
I g~ciCH-ERE-~[}I£;;;;~~~~~~n;1u~~~~~;;;-The~-;;~~ I 
L postage. Satisfaction ~ruaranteed. ...J ------------------------ ----

OC T. 245 
1 9 4 6 
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Sir Walter Raleigh's servant dashes water 
on his master, to "put out the fire." 
(from <Vl old print-Settman Archives) 

uUUU 

Write for "Pipes-for a World of Pleasure. " It' s FREE 
L & H STERN, INC., 56 Pearl St., Brooklyn 1, N.Y. 

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. 

MPORHD 
BRIAR 

Model $5 
# 1-4 

Dozens of 
others- antique 

or smooth fin ish. 
LHS STERNCREST UK, 

with go lc:f band, im- $7.SO 
ported bnar . . . . . 

Other LHS Pipes: 
'$25, $10, $3.50, $1.50. 

at all good dealers 

ZEUS Filter Cigarette Holder is back in Aluminum. 

-
~ BADI NT Screens 

•• • • • • 
• • • • • • • • • • 

\q t-1 aake all pictures 
look better ••• ! 

Pro ject your motio n pictures and slides o n a screen which makes them 
fairly "PO P OUT " into the room with you. Thrill to sharper, clearer 
black-and-white pictures .. . richer, more vivid colo r shots. Such per· 
fo rmance is the result o f the Radiant " Hy· Fleet" Screen surface . .. 
thousands o f tiny glass bead s set in the snow-wh ite plastic screen 
surface-glass beads that reflect light, n ever absorb it. You g et this 
in New 1947 Radiant Screens ... 

il'1«4 all these Wonderful Exclusive New Features 
1. Automatic Let Openin& (Pat 6. Built-In Shock Absorbers (hL hftllllwl 

Pendlnt) 7. Automatic Let·Lock 
2. Screen Leveller (Pat Pendin&l 8. Rubber-Batt Tripod Feet 
3. Shakeproof Safety Catch 9. TrianaularSteeiTubeConstructlon 
4. Feather Touch Adjustin& Handle 10. Automatic Let Adjustment 

( U. S. Patent) 11. Fin&er Grip Carrying Handle 
5. Double-Action Auto-Lock (Pat 12. Streamlined Design and Duo-color 

Pendinal Scheme 
All pictu res look httter • •• u•htn projected on the new 

jitur, instantly adjuttable Radiant Screens. 

""-' ''1 ,f// 
R DI&NT 

• •• U \ P • • QH 

UTTllt HltEINS fOR llTTllt I'ROJECTION 

Send for fRII Screen Guide 
"Secrets o f Good Proiecrio n," a 
32-page booklet, gives proper 
screen sizes. correct projec· 
rio n lenses. rips for improv· 
ing proiecrion and many 
othe r valuable facts. 
Mail coupon for your '.>C:i;;;~ 
FREE copy. ' ... 

-------- -- ri ., (orporot\oft 

The Radiant "DL" he re illus
trated is portable, sturdy, col'ft
p oct, easily set up, qui c kl y 
odju•toble. The Rad ia nt line in• 
elude• Wall, Ceiling and Table 
Model• in •izes 22" " 3 0" to 20 

feet by 20 feel ond larger. 

lodlont MonuftKIU "• 22 Ill. 
• rlor St., Chlcogo ' G od "!~~~~:~<t,'l:·;w~U' 1178 W • .,upo f "Secrets of 0 . . :: 

Send me FRE~ copY o lere line of Radtant 
. 1 how•nt: comP 
c~r~~ ar 5 d T ble Screens . 

· Ce•ltng an a -
Name-

State //J l \\"'."-

••••••••••••••••• ••• CiN IHii!I~IUI 

OC T. 247 1 9 4 6 
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These results of vital serviee tests• prove 
that Bright Star batteries give you more 
bright light longer than the two other 
leading brands tested. Insist on the best 
-it's Bright Star by test! 

•Chari baud on laboratory tests conducted 
under goyernment standards. 

BRIGHT STAR BA II ERY COMPANY, CLIFTON, NEW JERSEY 

POPULAR 248 SCIENCE 

Heating Unit in Cooking Pan 
Tms Snak-pan of polished cast aluminum 

has sealed-in electric heating elements, and 
is complete in one unit. Construction is 
rugged, but it is lightweight. Washing in 
water will not damage it. 

·. H.- -
r- -.-m-

..._ ' ., • -•-k-··y;;Y. h. 

Decorative Wall Switch 
To BLEND harmoniously with the decora

tion of any room, an easily cleaned, plastic 
light-switch cover in standard colors is put 
out by th~ ·R.E.C. Mfg. Corp., Holliston, 
Mass. No new holes need be drilled and 
it is easy to fasten it over the regular switch 
with a screwdriver. A cameo-like ornament 
decorates .the cover. 

, 

Cllpyngh'ed m tenal 
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150 
Wrist Compass and Strap 

#535 

60c 
Utility Safety Light 

#678 

#615 

Add 20% Fed. T..:'::~ 
Canvas Musette Bag 

#579 

14-pc. Spit and Gaff Set 

#689 

60 Quart 

Canteen Carrying Case 
0. C. D. GAS MASKS 

#587 - Plastic eye· 
pieces, rubberized 98 
facepiece. Small, C 
med., lge. sizes. 
U. S. ARMY CANTEENS 

#688-AII metal reg- 119 ulation. Plastic cap, 

100 One · quart size. 
FOX-HOLE SPADE 

#517-Steel blade 6" 75 
2·Lens Military Goggles wide, red finish, hard- C 

1--------.....,.~-~ wood handle.2""1ong. 

60c 
Canvas Utility School Bag 

1'5 
2% Gallon Canteens 

G. I. "STOL liLTS 
#687 - Khaki 21/~" 
web, non-rust hard- 175 
ware. Adjust to -42". 
(White belts $1.95.) 

ALCOHOL STOVE 
#652 - All metal. 

75 Burners have caps. C 
9" 'lf 3lf2" W . X 11/2" h. 
ARMY TRAINING RIFLE 
#561 -Reissued . Ex 
cellent condition. 395 
Model 1917- 30 cal. 

#660 

2112" Blade 1'' 
Signal Corps Jock Knife 

#639 

Pocket Size Heatab Stove 

1'' 
20% Fed. T 

Heavy Canvas Tool Bag 

75c 
Utility Apron Kit 

COLEMAN G. I. STOVE 
#632 - Sensational! 
Metal telescopingl 095 
case. Burns gasoline. 
81f2" h. x -4%" dia. 
NAVY FOLDING COTS 

#50"- White canvas 
cover. Non-rust hard- 675 
ware, wood freme. 

· TOBACCO POUCH 
#651 - Rollup style. 35 
0. D. Popli!'l fabric. C 
Moistureproof lining. 
COLLAPSIBLE BUCKET 

#671 -Heavy water-
proof white canvas. 295 
Rope carrying handle. 
12112" diameter. 

COOK-EAT MESSKITS 
#518-AII steel, U. S. 95 
Army style with non- C 
slip folding handle. 

TARGET BALLOONS 
#681 - Red rubber 

75 target balloons that C 
blow up to 7 feet. 

\ • 
O " 

250 
Waltham Jewelled Compass 
#507 - Accurate, compact! 
Smart metal h11nt case. 

1'0 
All-Purpose Sprayer Pump 

#5-43-Sprays, pumps, boils! 
Metal. 27" high . 10 ft . hose. 

350 
25 Pc. Camp-Scout Kits 

#514-Piastic case. Has scout 
knife, safety razor, blades, 
plastic oil can, whistle, fire 
tabs. 

12.50 850 
U. S. Navy Ship Bells 

#502....:Steel pointed bronze. 
Clean rich tone. 10" high x 
93.4" dia. 6" Clopper has 1" 
eye. Wt. 15 lbs. 

4'' 
U. S. Army Rucksacks 

#520- Tubular steel frame. 
Heavy Army duck. Sturdy 
web _and leather strops 

HOW 
TO 

ORDER 

Order by number. Remit 
money -order or bonk d 
S.nd .50% depos it on C 0 0 
orders. No C.O D. orders for 
Ius than S5 00 toto I 

OCT. 249 
1946 
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MILLING ATTACHMENT 
Convert Lathe in 10Seconds 

Now-you can do m1lling, slotting, grinding, 
grooving. sQuaring shafts. sawing at angles. and 
many other important operations on your lathe. 
P ALMGRl':N MI LLING .ATTACH:MENT is a 
necessary fixture for small shops. schools and 

emergency work in large plants. Fits South 
Bend, Atlas. Craftsman, Logan. Sheldon and 

all other makes. It has graduation 
for rotary angle adjustments, also 

graduated teed and adjustment 
screw. EasilY mounted by strad
dling lathe's regular tool post. Try 

No. no one-it will Quickly pay for itself. 

IMMEDIATE DELIVERY 
.Ja-. awe ()pea Poo.u.S. OpeDJa• f'aeto17 Wid tit OJeptlt Jawo I Weicht Baa• ll'ri.,. F. O. 11. 

1~· 1" 1%" Slh 1" $11.71 :z • 11fi·· 2'Ar.( 11 1%" 2.4.75 
4 . 11h" 4• 25 2" Jt.ll 

Ortler lrom !fOUr de••• or to.,ber. Write for clreulor No. 349 
CHICAGO TOOL AND ENGINEERING CO. 

• 

Mfr.. of PALMGREN PRODUCTS ftw Oon ._, Year• 
8386 Sovth Chicogo Avenue • Chicogo 17. Illinois 

-

Famous 
POPULAR 

MECHANICS 
and other KITS 

Enjoy thrill of building y our own equipment from famous 
Popular Mechanics, Concord and o ther radio training Kits
ideal for home radio study and experimenting, and for class
room, radio club and Boy Scout radio training projects. 25 dif
ferent Kits, various types, each including all parts, hardware, 
diagrams and instructions, now available from CONCORD. 

MAIL COUPON fOR fREE CATALOG 
I'IU out and mall coupon below for new complete Concord Catalog list· 
lng famous Popular Mechanics and many other Radio Klta-plus com. 
plete line postwar·deslgned Radio Sets and Radio Parts, suppUes and 
equipment for every need. Mall coupon tor your free copy-NOW. 

I CONCORD RADIO CORPORATION, Dept. PS·106 I 
I 901 W • .Jackson Blvd., Chlcaco 7 . Ill . 1 
I R ush FREE copy o f new, complete Concord Catalog. 1 
~ N a~ . ... .. • . . .. • . . • . .................... ... . • • • • • • • • • ~ 
I Address ...•.• •• • • • ••••••••••••• •• • •••.•.••••• • • • •••• •. 1 

I
I City . .. . . . . . ......... . .... . ...... . .. State. . . • • • • . . . • . . • 1 -------------------------------
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APPLIA. 
REPAIR 

CJ: 
• 

MONEY SAVING PRICES - IMMEDIATE DELIVERY 
RENUALL Iron e lement. Guar. 1 year. Package of 6 .....•.. $3.12 
Toaster e lement forms. Clear Mica. Fits most toasters. 10 for 1.80 
Heating element wire 10 ft. coiled l/ 4 " O.D. # 20 . . . . . . . . • . 2 . 55 
Heating element wire 10ft. coiled 3 / 16" O.D. # 22 ........ 1.77 
Chrllty Electric Heating Element Welding Flux for repairing fla t 

Irons, toasters , e lectric stoves, etc. Enough for 50 elements . . 1.00 
Appliance cord. Rubber covered. 20 ft. $1.00; 100 ft • ...... 4 .50 
Ribbon element heating wire. Std. s ize. 100 ft. . . . . . . . . . . . • • 75 
Perco lator elements. Universal. Flat type. 1 yr. guar. 2 for . . 1.20 
Element cement. Withstand 3000° F. 1 lb. pkg. $ 1.00, Sib. pkg. 3 .50 
Lead wire. Asbestos covered heate r hook-up wire. 10 ft. . . . . . . 1.00 
Iron Cord Sets with complete plug attachments. 10 for . . . . . . 5.00 
Carbon brush set. Assorted. 104 brushes, 15 springs. Comple te 

set . ............ ...... . . • ... . .................... 3.00 

Here Is your opportunity to save on repairing your own appliances and 
to earn extra money rePair ing appliances for friends and neighbors. 

CHRISTY SUPPLY COMPANY 
2835 N. Central Ave., Dept. T-251, Chicago 34, Ill. 

NOW AVAILABLE 
America's favorite compressed air rifles 

for indoor or outdoor shooting are back again! Available 
in .22 Cal. Single Shot and Magazine Loading types. At 
your dealer-or order direct. Ask for Crosman SUPER
PELLS too-the better ammunition for all compressed air 
rifles: .177 Cal.- S2.25 perM; .22 Cal.-$2.50 perM. 

(ROSMAN ARMS CO., INC. ROCHESTER 7, N. Y. 

EASY TO LEA CODE 
Learn or lncrea1e apeed wttb an In•tructograph 
-the Code Teacher that takea the place of an 
operator-Instructor a.nd enable• anyone to mas. 
ter code without further aa111tance. AvaJiable 
tapes from beginners alphabet to typical mea. 
aage1 on all aubJeeta. Speed range 5 to 40 WPM. 
Always readY-no QRM. Thousands have "ac
quired the code" wtth the Inatructoa-raph Sys. 
tem. Write today for convenient rental and ~:2::~ 
purchase plana. r. 

INSTRUCTOQRAPH COMPANY 
4715 Sheridan Road, CIIICIICO 40, Illinois 

IIIIIICI 4"11" BISI. IIIII lltlltr 
Metric IF AYIIF~UpiiS Welpts • • 

Cataloc with soou Illustration• of laboratoi'J' 
Apparatua eent for 76 cente. Catalog llattnc 
10,000 ebemtcale, ctruce, mlnerale, etc., Uld 
1700 actenttftc books sent for $1.00. Catalog 
ot 100 •ctentUic boon. 10 cente. 

LABORATORY MATERIALS CO. 
7317 VIncennes Ave. ChlcaKO 21, 111. 

W'ATCHES W'ANTED 
BROKEN OR USABLE 

All kinds. Highest PTices paid for jewelry, rings. spectacles, g-old 
teeth, diamonds, Sterling Silver, etc. Cash mailed promptly. Write 
for free shipping container. 
LOWE'S, Dept. PS, Holland Bldg., St. Louis 1, Missouri 

N 0 W 
CHANITE SELF-WELDING FLUX-REPAIRS all 
ELECTRIC HEATING ELEMENTS. So simple 
anyone can ma.ke repairs ln your broken or 
burnt-out electrical appliances-ir ons. toasters. 

stoves & etc. Guaranteed nothing like it. From our mines to 
your appliances. $1.00 per package. $7.50 per doz . Stick 
torm 25c. 52.00 per doz. 
CHANITE SALES COMPANY. 914 South Main. Fort Worth 4, Ta• 

Modernize Your Gun! Improve Your Score! 
Most d urab le grips made. P ositively un
breakable! For Colt, Smith & Wesson, Hi-Standard. 
Ortgies, Luger & Mausers in a wide choice of b eautif ul 
deaigns in ivory, pearl, walnut, onyx. etc. Low prices. FREFf 
CATALOG. Dealers Wanted. 

SPORTS, INC., (Mfrs.) 55 01 Broadway, Dept S ·1 0, Chicago 40 ,Ill. 
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How to Start 
YOUR OWN BUSINESS 

Amuln&' P ostwar Deve lopment N ow Gives 
Yo u the Opportunlt.:r t o Make Money Fast! 

Startling scientific discovery. Just n ow becoming available for ~~:en
era! uae, w Ul en able you t o start your own business and reap great 

. profit s! · 
P lastics, one o r the moat r evotutlonl:tlng and rapidly expanding In

dust ries. o ffers a great opportunity to all enter pr ising m en and 
w o m e n . T his Is one or the rew Industries In which home manufactur
ers thrive and prosper. You can start even on a spare time basts In 
yo ur ow n home, an d ex pnnd rapidly Into n full time business. pnylnll: 
g ood pr·ollts. LIQUID MARBLE 

Ma ke LIQUID MARB LE the amn:tlng Plastic. with a thousand use s. 
LIQUID MARBLE can be pourecl Into FLEXIBLE 1\!0LDS for casting 
a ll k inds o r artistic and ~ervlcenhle articles such as: orn aments, 
novel ties. desk sets. ptl per· weights. hook-ends. sou venirs. statuary, 
toys, etc. FLEXIBLE MOLDS 

Mnkc your own FLEX tllLE i\IULDS. The cost Is low-In fact. a 
large sl:ted mold costs hut a few cents. Hundreds of casts can be 
tak en from a single motu. 

NO EXPERIENCE NEEDED! 
-No skill or previo u s knowledge Is n ecessary. All y ou do Is follow 

our easy-to-undcrstnntt I ·-· .. , ·tlnns. 
UNLIM ITED MARKET 

The marke t Ia literally :.: . trnlted . You will find steady year-round 
d e m and In your own comnr·: .. . ry. You r probl em w ill not be In Selling 
bu t In s u pplyi ng t he huge ' "'!ll· llt> de m and. Moreover, w e s u pp ly you 
with n ames o r blc buye r s ·· •r ~·our fin ished products. 

WRITE TODAY 
B ing Products will show ,·uu how t o start with a small Investment 

and build a perm an ent . lnd<>.PE'f\CIE'nt . profitable business! Don' t fa ll to 
g rasp this o pportu nlt)'! Write todny fo r FREE CATALOG. 

BING PRODUCTS Dept.B-l0,88Broadstr-t 
BOSTON 10. MASS. 

Rust CORODEX Remover 
is the war-time miracle liquid which cleaned millions 
of parts dur ing war effort. CORQDEX positively re
moves RUST and CORROSION regardles s of d epth, 
from iron, st eel, brass, bronze, copper , chromium and 
nickel. Cleans t ools . hardware. sports equipment, 
household utensils. et c., for a few cents a piece. No 

. RUBBING or hard work. . 
CORO,DEX 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 .. 1133 Newport Ave .. C'h lcago ) 

arc weld i "" e Teaches yoll how lo become an UO . I . .J f ~-., welding operator - one ol highest pal• 
mCiftUCI 1/Hg eAJ trades today. W rite tod ay! 

book ••• $2oo Hobart 8 Co eox P·562 _ .,. ros. ., Tro Oh1o 

MECHANICS! 
• 

Engineers! Math e m aticia ns! Others! Ama:tlng n ew book g ive s Instan t 
solu tions to 100.000 practical problema. Covers mechanics, hydrau
lics. electricity. con,.t ructlon. physics . chemistry. med icine , agr lcul
t u l'i!, shop -work . t r lgonomt"try , mea,.urt-R and welghtfl. Details f ree. 

COLUMBIA GRAPHS, Columbia 2 , Co nnecticut 

Writing Advertisers When 
Please Mention Popular Science 

• 
Now you c an make dowel!! that match you r : 
wood! Amazing new S PEE- DOWL makes : 

perfect. burnished dowels for : 
arrows. cabinet work or other : 
projects. Simply rotate wood : 
in lathe or drill p ress and : 
push on SPEE-DOWL like : 
pencil sharpener. Cast alumi- : 

num body. tool steel : 
ii GUIDE FINISHED blade. A necessity for fine : 
: CHUCK KNIFE HOLES DOWEL craftsmanship, Available : 
: in 2. 3. 4 . 5. 6. 7. and : 
: 8 / 1 6" s izes. Only $1! Send check o r M.O . now for you r : 
: SP EE-DOWL. Special-any 4 sizes $3: complete set of : 
: 7 for $5. Unconditionally guaranteed. Free literature. : 

! SPEE-DOWL, Dept. B, 34 Mali Dr., North Plainfield, N. J. : 
• • •••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••• 

lAfAVIT 

D FOR II TOD Yl 
It's 'on the press! ••• 144 pages packed with 
the latest in radio parts, radio sets, ham 
gear and test equipment. This big new 
Lafayette Catalog will offer you the most 
complete line of everything that's new in 
radio and electronics. Plus an added extra 
. . • a special bargain section that lists 
hundreds of surplus, standard-make radio 
and electronic parts at money-saving 
prices. Mail the coupon below NOW- re
serve your FREE copy- and cash in on 
these smashing radio values! 

Hundreds of hard-to-get parts 
Build-it-yourself-kits 
Radio sets and combinations 
The newest in ham gear 

25 
Years 

of 
VALUES 

Standard parts and leading brands 

RADIO WIRE TELEVISION INC. 
t OO Sixth Ave., New Yo rk 13 

Boston 10 • Ne wark 2 

r-------0-~P~~~----l LAFAYETTE RADI ' e I 
\ 100 Sixth Ave., New York 13, N.Y. . I 
l FREE copy of the btg, Lafa- I 
1 Reserve my d d as soou as ready. 1 I yette Catalog an sen l . 

•• • ••••••• •• • • 0 • • • •••• • • 

I 
. . . . . . . . . I 

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

• • • • • • • • • • • 0 •••• 

I .................... 0. l 
············•·····•··· . I ADDRESS.............................. l 

CITY ...•...... 0 ........ 0 ••••••••• 

• • 0. 0 •• 0 0 

zoNE ......... STATE ...•....•........• 
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7 WAYS ro GET AHEAD/ 
Help yourself to be more capable on your job and 
in your daily affairs, with these useful guides: 

0 TECHNICAL HANDBOOK 
Packed with information for shop workers : Use of sUde rule. 
L ogarithmic and trigonometric tables. Reference tables on 
density, specific gravity. specilic heats , melting poin ts. Steam 
tables. Explanation of simple machines, energy, power, veloc
ity, acceleration , properties of materials. Direct current elec
tricity. Chemical computations. Standards for wire gages. 
Standard gages for sheet and plate iron and steel. Weight of 
iron aJ1(i stt>el sheets. Inch equ ivalent-s of millimeters. Rules 
for calculating spur gears. 10g pa.ges. Price $1.00 

f9 ELEMENTS OF RADIO 
Basic home-study cour~e on fundamentals of radio. R equires 
NO advanced knowledge of physics or ma thematics. Written 
to exact prescription of U.!-:1 . Govt. for training radio tech
nicians. Over 500 easy-to-follow diagrams and illustrations 
help you grasp quickly basic principles of radio circuits and 
use of radio equipment. 699 lJages. Price $4.00 

8 FUNDAMENTALS OF ENGINEERING DRAWING 
Nearly 1000 illustrations to help you. Shows bow to draw 
plans, sectional views, dimensions, lettering, graphs and d ia
grams, etc., for engineering Jmrposes. 'l'ells what equipment 
and drawing materia ls yon need . Bxplains standard drafting 
room practice. I NCLt:'DES l'ATE~T OFFICE DRAWING. 
Big book of 56g p uges. Price $5.00 

G) COLLEGE COURSE IN BUSINESS MATHEMATICS 
Tells you how to figure discounts, commissions, m arkups. 
manufacturing costs, payrolls, d epreciation, simple and com
)Jound interest, return on investments, partial payments, in
stallment payments, social security etc. Everything you need 
to know about mathematics for BUSINESS purposes. Includes 
d ozens of tables, formulas. ways to check errors, short-cuts in 
ftguriug. 317 pages. Price $2.25 

0 HOW.TO MAKE MONEY IN REAL ESTATE 
Get "in" on today's great opportunities for profits in real 
estate! '!'his book by nationally-famous realty expert tells you 
how. I ncludes rules for successful speculation; determining 
length of upswing; hints on real estate law; practical method s 
of financing; how to check proper t y values; etc. 3 7 8 fages. 

0 BUILD YOUR VOCABULARY P rice 
5
.oo 

Use the right words in your speaking or writing . .A mastery of 
words is the mark of a successful man - and this book is 
your ebortest and surest way to acquire a better vocabulary, 
Shows you not only the words you need in your vocabulary but 
also how to pronounce the.m. Helps you gain self-assurance 
and confidence whenever you speak or write. 281 pages. 

8 HOW TO WIN WHAT YOU WANT Price u.
4
o 

I 
I 
I 
I 
I 

. I 
I 
I 
I 
I 
I 
I 
I 

1\lost people fail because they won't take the t rou ble to find 
out H OW to succeed. This book gives you PRAOTIC.AL, 
COMMON-SENSE rules that tell bow you can PLAN TO 
Wii'J - how to develop the HABIT OF WINNING - from 
beating an op ponent in sperts to getting a better job or making 
m ore money. A workable, usable formula for organizing your 
ambitions, time, ner-rous energy, personal aptitudes and the 
tested experience of others to ensure your success in any field. 
Tells how and when to take chances, when to "push" your 
luck and when to quit, how to decide on the RIGHT THING 
TO DO at any particular time. 227 pages. Price $2.50 

EXAMINE FREE MAIL THIS 
COUP 0 N 

PRENTICE-HALL, INC., Dept. B-MS-70/ 28-A 
70 fifth Ave nue, New York 11, N.Y. 

Send me at once the books checked below: 
D Technical Ila.ndbonk D College Course in 

$1.00 Business Math. 
D Elements of Radin $2.2 5 

S·!.OO D H ow to Make Money 
D Engineering Drawing in Rea l Estate 

$5.00 $5.00 
D B uild Your Vocabulary D 

$1.40 
Win What Y ou W ant 

$2.50 
.After 5 days, I will either send payment (plus post,. 
age) or re turu the books to you and owe nothing. 

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

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

Cit y & State • • • • • • • • • • • • • • • • • • • • • • • • • • • • • 

I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
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Hole Driller for Loose Leaves 

WITH the Smead Kwik-Twst Drill, it is 
a simple matter to cut quarter-inch holes 
through a half-inch pile of paper .with little 
more than a twist of the wrist. A celluloid 
template is furnished for drilling holes to 
fit all types of loose-leaf binders. Extra bits 
are obtainable. 

No Excuse for Dull Knives 

CARBOLOY-cemented carbide, a war-de
veloped metal rivaling the diamond in hard
ness, has been put to use by Carboloy, Inc. , 
as a knife sharpener of exceptional efficacy. 
Two or three swishes of a blade across the 
surface of the sharpener prepare a knife 
for almost any cutting job. 

• 
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Teleran pictures-air traffic control by radar plus television. 

•Y•••for 11/ind flying/ 

Teleran (a contraction of TELE
vision - Radar Air Navigation) 
collects all of the necessary infor
mation on the ground by radar, 
and then instantly transmits a 
television picture of the assem
bled data to the pilot aloft in the 
airplane. 

On his receiver the pilot sees a 
picture showing the position of 
his airplane and the position of 
all other aircraft near his altitude. 
This is superimposed upon a ter
rain map complete with route 
markings, weather conditions 

and unmistakable visual in
structions to make his job easier. 

Teleran -another achievement 
of RCA-is being developed with 
Army Air Forces co-operation by 
RCA Laboratories and RCA 
Victor. Moreover, when you buy 
any product bearing the RCA or 
RCA Victor monogram, you get 
one of the finest instruments of its 
kind science has yet achieved. 

Radio Corporation of America, RCA 
Building, Radio City, New York 20 .•. 
Listen to The RCA Victor Show, Sundays, 
2:00 P.M., Eastem Standard 'Time, over 
tile NBC Network. 

Instrument Panel of the Fu
ture. The Teleran indicator, 
mounted in a cockpit, greatly 
simplifies the pilot's job with 
its quickly understood picture 
showing his position relative 
to the airport and to other 
planes in the vicinity. 

RADIO CORPORATION o, AMERICA 

OCT. 253 19-46 
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BOICE-CRANE 
POWER TOOLS 

for shop men and 
homecraftsmen. 

Write for literature on this 
versatile, low-cost, 

sturdy line. 

BOICE-CRANE COMPANY 
944 Central Ave., Toledo 6, Ohio 

Keep yoar com
plexion free of 
Blackheads thla 
new way - look 

attractive 
instantly! 

Try YACU 
Blackhead-Remover· 

Th.e amazincb effeetlTe 
Vacutex extracts Blaekheada 
automatically - WITHOUT 
aqaeezinc the skin or baJar
inc tissues. Easy to aae with 
three fincera. It reaeliea 
Blackheads anywhere. Try it 
l 0 days and if not dellchted. 
return V ACUTEX and )'0111' 
money will be refunded. 

BALt.CQ PRODUCTS CO •• Dept. A-1110 1 

I 19 Weat 44th St •• New York 11. N. Y. 
0 Enrlosed ftnd $1. Send poatpald I 

I 
0 Send C.O.n . I wlll p·u poatmao $1 plua poatap: 

'1 refund If not dell&hted. I 
e _!.O.!!,!Y~N,!LC.:J!.. .!::•.J!.UT812!, ,!!.8._,!._ .. 

11Spar11 All-Metal 

MICROSCOPE 
50 Power-2 Lenses 

::: .=:::.::: Adjusta~le eye tube and reflectia&•irl'lr 

FREE SPECIMEN SLIDES AND 
DESCRIPTIVE BOOKLn 

Observe the Intimate wonders anll 
secrets of n ature Invisible to the 
na~ed eye. Ideal for amateur chem
Ists, scientis ts and bacteriologists. 

• ~~~ Order now as a Xmas gift . 
~ ~ T his s turdy, practical m icroscope 
~can be yours f o r only $2.98, postaa:e 

prepaid In U.S.A. Send ONLY 
check or money order. $298 Don't Delay - Order 
Today. 

Speclll Price Tl Sc~llls AI~ CIIB II IIIUUlJ 
MART DISTRIBUTORS 

Dept. 5, P. o. Box No. a 
EVANSTON ILLINOIS 

ATTENTION HOMECRAFTSMEN I 
PLANS For Dutch WindmUls, Lighthouses, Bird Houses1 Lawn Chairs, Arbors, Trellises, many kinds Ol 
fine furniture , also a grea t variety of Lawn Figure patterns, 
SEND JOe FOR CATALOG ILLUSTRATING OVER 100 PRACTICAL PROJECTS 
Craftsman's Model Co., 2030 N. 41st St., Dept. KlO. Milwaukee. W'IS. 

Learn to send and recel're Radio Code wltb ereater apeed. 
Stop nervous tt'nalon. Have confidence. Be proficien t . 
Same system used by radiotelegraph apeclallat.ll. Thon· 

-:--;'..(,~ oanda of operators needed. Rush name f or FREE book. 
CANDLER SYSTEM CO. 

D ept. 6·L, Box 928, Denver 1, Colo., u. s. A. 

EYE-GLASSES by MAIL NEW 
$endNoMoneyl . LOW 
16-DayTrial 
NEWEST STYLES PRICES 
FREE Scientific Sight Test Chart and Catalog. Write t oday. 

U S EYE GLASSES Co 1557 MILWAUKEE AVENUE 
o • • • Dept. A •42, CHICAGO,ILL. 

• 

THE GEM MAKER 
Amateurs or professionals ... hobbyist s or Jewelera 
... Polish your own gems with a B&I Gem Maker. 
You w111 find this a profitable adventure. All neeea· 
eary lapidary equipment is furnished, including a 

super-charged diamond blade ror sawing, and all 
wheels for grinding, shaping and poltsh 
ing, also complete instructions. The com
plete eQuipment as sho\vn. less motor and 

belt, for only $29.50, r.o.b .. Burllngton, 
Wll. Write today ror Information and ltt
erature on the Gem '!\Iaker and acceuortes. 
B&l MFG. CO., Dept. M,Burllngton, Wis. 

GENUINE U. S . BARGAINS 
Army o. D. Wool Blanket, 5 lbs. $5. 9 5 
Army Pocket Knife, Scout Sty l e . 2 . 50 
Pup Tents, Poles and Pep. Used 4.85 
M ess K i t-Knife. Fork and 

Spoon, used • . . . . . . . . . . • • . .50 
Thousands of other bargains In military, 
outdoor & aport r:ooda f or hunter. f armer. 
srottt . Send l Oc for 32 page eataloc re· 
tnrn~tl wtth first order . 
A and N SUPPLY CO. 
4784 LESTER ST. RICHMOND, VA. 

TRAILER AXLES, HITCHES, AND PARTS 
• It you are interested in purchasing 
trailer axles. hitches. and other trailer 
parts. contact us promptly. 

Write for free literature 
HAMMER BLOW TOOL COMPANY. Dept. D-14, WAUSAU, WIS. 

Lumb ywood Ava il a ble 
Harold Hunt wants to send you bi g new 
No. 15 Cat~> log . Over 124 pagea of wooo· 
work ing Ideas. 12 pages or rare woods In 
colora. UNEQUALEO BARGAINS In Im
ported and American woods. IJUPPiles . hArd
to-find hardware. Send only 15c to cover 
t>Oit:l.ge and handling, 

CRA FTSMAN WOOD SERVI CE CO. 
Z72S $. Mu y $1., Dept , 8 ·74, C• icaea I, Ul. 
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NOW AVAILAILEI Sturdy, handsome, reliable
backed by the famous BELL guarantee. Anti• 
magnetic, radium dial and hands, unbreakable 
crystal, sweep second hand, precision tested. 

No. VH ,197 $29 75 
17 jewels, stainless steel back ... -........... ....... • 

No. VH .l88 • S47 50 
17 (ewels, all sta•nless steel case ... ............... , • 
No. VHI 328 SELF-WINDING $59 75 
17 jewels, all stainless steel case................... • 
ORDER IY MAIL: Send check, money order, or pay 
postman C.O.D. Prices Incl. fed. Tax & Postage. Gift Box. 
Wide choice of fine watches for men and women. 

Write for FREE Illustrated Booklet " VH " 
All types a nd makes of watches 
repaired expertly and promptly. 
Free estimate on request. 

AUTOMATIC RETOOTHER ~o:A~~No 
Makes New Profits 

Cuta new teeth In 50 sec
onds ! Any alze tooth 
4 to 16 polnta. Old 
teetb t a ll otr a a 

ch ips . Simple t o 
operate. A perfect 
job. 

Say You Saw It 
In Popular Science 

The replaceable fllter in 
~//.Mill MEDICO Pipes 

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 

II: .... .... .... -.... 
.... 
Q 

PIPE 

8} 

with box of 
10 filters 

j~ MEDICO 
THE LARGEST-SELLING FILTER PIPE 

Only these genuine 
filters give you genu-

~~~~~~~ ine Medico-Filtered 
~ Smok ing . Pqtked 

only in this red
~==3~:;:3!f!J~~~ and-black box. 

S.M. FRANK & CO., Inc., NEW YORK 22 

WRITE FOR YOUR 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. 

OCT. 255 
19.46 

....., 

Copynghted rnate+l 
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0 .. • The HOBART ''Build Vo1ar 
e .e' Own" (Generator Onlyt . . ·--------------··· /1 ~~~ l'•y •• .u. ... - and il't a ll younl 

b 't 10 aaoy to t larl your own lob welding 
ahop and r .. p the big dividendo thai Hobart 
Arc Waldau bring you. There' • plenty ol aro 
welding repeir and conotruction work every· 
where, cu1tomou even b~ing il to you. 

Bollu,. Weld Bette1- thai'• beoau~e 
ol excluoive operation foaturtl that liVe you 
time end money. Tho exact welding h .. t .il 
... Y to got, for Hobart lett you oaleol lrom 
1000 voll•amp combination•. Hobart' • Remote 
Contr.ol taYtl valuable lima by allowing you 

HOBART 
Jr. Elec:lric: 
tSO Aaoperc 

Welder 

The HOBART 
A. C. Welder 

for tingle 
pheseliAit 

to edjutl welding h .. t at tho work. Hobaru•• ••••••••••••• 
latt longer booeult they' re buill bellerl The HOBART SCHOOt 

"Build l"ou1 Owa"- and lAVe hun· ol ARC WELDING • 
drtd• of doll en I Make your own gil drive 1 f, 0 moder11 trade ~eltool I• 
portable arc welder uting the Hobert " Build wlo lc lo 11ude1t1a leotlt br 
Your Own," a recondilioned motor and che11i1. dol11g , f•pert '"'''ucrort 
free booklet givtl complete ln•lruc:tiona. gltte l~tdl lflduof ollollltolt. 

••ad tAe Coupoa- for complete de• 
tell• on tho Hobert Ato Welder you d11ile • 
thoro' • no obllgelion. 

• 

foclt 11ude11t ltoa ow11 weld· 
ing booth and weldor. fullr 
occredited under G . I . Ill/ 
of lt iglttJ. Send coupalt, 

Plastic Raincoat for · Hats 
A CIVILIAN adap

tation of the water
proof hat covers worn 
by service men during 
the war is now avail
able. Called Rainat, 
the cover is made of 
transparent vinyl plas
tic film, and is pro
vided in three sizes. 
An elastic band makes 

it easily adjustable to various widths of 
brim. When not in use, the Rainat can be 
folded to the size of a h andkerchief, put 
in an envelope, and carried in even a small 
pocket (inset) as insurance against sudden 
rain. Nearly any size of man's hat can be 
protected by the cover. 

Tiny Selenium Rectifier 
THE new selenium postage-stamp size 

rectifier developed by the Federal T ele
phone and Radio Corp., Newark, N. J., has 

a wide range of uses, 
including the re
placement of as 
manv as 29 different -
rectifier-type tubes 
now used in various 
radio receivers. Ad
vantages include du
rability, economy in 
space needs, cooler 
operation, and no 
warm-up period . 

• 
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Constance and Wesley Mueller, undersea e xplorer· 

photographers (onJ:f X.qcto fa ns fro en 'wQy bock I) 
snapped this pidure of themselves with two o f their 

special f;sh friends who follow them from reef to reef 
along the oceon floor! (Yes! That is o shark I) 

• 

• • 
' . ' 

THEY EXPLORE THE OCEAN FLOOR 
• • • and find a hundred uses for X-acto 

THERE'S never a dull moment in the sea-
going life of the M uellers. T hey run their 

own 40-foot cruiser, do their own diving, take 
their own photographs, a nd coax the "monsters" 
of the deep to pose for them. 

In their laboratory, in designing and repair
ing their equipment, in preparing their photo
graphs for publication, they "encounter a hun
dred jobs requiring implements for delicate as 
well as heavy cutting." And that's a hundred 
jobs for X-acto! In fact, say these exacting 
scientists, "X-acto Knives have now replaced a 

,.. 

lt'a Cot Enrythin1! No. 85 X-acto Tool Chest 
-3 all-metal knives: full assortment of blades; 
saw; sander; stripper; planer; drills and hold
en; steel ruler; complete in wooden chests, 
$12.50 • 

• 

nondescript group of tools we formerly used, 
because we found them stron~er, safer, keener." 

13 Blade Shapes Quickly Interchangeable I 
Landlubbers, too, find X -acto K nives do their 
hobby and business cutting jobs, quicker, better 
and easier. With 3 all-metal handle styles (No 
more substitute plas tics!) and 13 d ifferent blade 
shapes, X-acto is always scalpel-sharp, always 
ready. Amateurs or experts ..• whittlers, model 
builders, sculptors in paper, wood or plastics .• • 
choose X-acto for fun and best results. 

* 

KNIVES &TOOLS 

At hardware, hobby and gift shops. 

• 

ALL METAL 
X -a ct o N o . 2 Solid 
Duraluminum 50 
Knife. . . C 
W ith S assorted bl•des. 
$1. Other X·•cto 
Knives. Tools. Chesta, 
SOc to $12.50. 

X- acto Crescent . 
Products Co., Inc., 
440 Fourth Ave., 
New York 16, N. Y. 
In Canada : Handi-. 
craft Tools, Ltd., Har

mant Bldg., Toronto 

•Rei. U.S. Pat. 011. 

OCT. 25J 
1 9-46 
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W e know that for sheer smo king enjoyment 
you'r e going to like a Sterling H all. It's cool, 
sweet and has a full , fr ee draugh t - thanks to 
thoroughly aged IMPORTED briar, superior 
design and perfect workmanshi p. Its hand
some lines, beautiful grain and its inlaid 
sterling silver band add a note of distinction 
any pipe smoker w ill appreciate. That band , 
moreover, adds strength to the shank ana 
m aintains a perfect fi t for the stem. 

See St erling H a ll at your dealer's. Made in 
a full ra nge of models. 

Sterling Hall, Standard, $3.50 
Sterling.Hall, Hand M ade, $5.00 

Sterli11g H all, Highest Grade, $7.50 

Briarcraft, lnc., 34 7 Fifth Avenue, New York 16, N.Y. 

ter in a 
BY BRIARCRAFT 

Parkt•<l with how- to- -It information 
for makln~: furniturE>, lamps, toys and 
gamt·s. Ill her U!>'t•ful obit•ctll. Nt>w idt>a.<J 
<•n ll!•autifyin~ your hom<:!. Inspiration 
·for Jlrojl'Cts that win admiration. Tips 
on using too ls E>Hici<·ntly and safely. 
lh·ad by thousands. Ut:t your subscrlJ>
t ion in now for The Dcltagram. Send 

, n am<' 311<1 address today - with coin , 
vostal note, or money order. 

.. ~S-~~~ 

. , 

Smallest, most 
handy and accurate 
Level mode. "Cigar· 
shaped' • -no sharp 
corners to tear pocket. Aluminum stock. Only 3 ~z. wot.· 
911 long. Has level, Plumb, 45° Vials • 
No. 26 .............. - ................ .. - ••..••• - ............ --.... - ·--·· -······-··$1.75 

::::: a:: it:!:':; 
ALUMINUM LEVEL- No. 151 

Cast and Machined, a Beautiful 'Tool, with Patent~, Re
movable Level and Vial . 
With 2 Plumb~ 2 levels, 2 - 45° Viols. 18"-·----$5.00 
2~" ---··- -·--- .... --.$5.50 28'' - -····-··--- -·---$6.25 

Ord., EMPIRE LEVELS lrom yOllr local deqler. 
Write d irect lor lit.,ature • 

EMPIRE LEVEL MFG. CO. 
707 S. 6th St. Mii w d uKee 4, W is. 

"THE SWEETHEART OF VINEGAR JOE" 
FULL SCALE MOD~:L or 
t.he U S. ARMY ao Cal. 
CAIUHNE. Made hy the 
ts.t.rn l' company and on 
the ~arne mnchln('s that 
manufactured thiK • • JUN
GL•: CLEAN Eft'' for our 
Alt:\IY. 35" long- - 4" wide at hutt end. Complete In every detail 
to 1; I ><trap anrl I'Wiv<'ls. Easy to assemble . 

c.o~&. •s INTERNATIONAL MODELS, INC. P~~·~~c 
8 7 9 Eighth Avenue Dept. PS·10 New York 19, N. y. 

BUILD THIS FREEZER 
FOR LESS THAN $50! 

SAVE FOOD SAVE MONEY 
Zero temperature freezes and stores 170 lbs o f 
meat . fruit . etc, Easy to build from steel barrels 
and other available material. Comple te in
structions and 14 view detail $2 00 
photo sent for . . . . . . . . . . . . . . • 
MASON FREEZERS. DEPT. S. GENEVA. N. Y. 

THE NEW-
Blade cuts In any d l · 
re<'tlon w i thout turn• 
ing fr~>me. 

Ideal for borne use 
tor carpenters-me
chanics. 

ALL WAYS SPIRAL 
SAW BLADEI 

ORDER THROUGH YOUR 

CUts wood , light metal 
or plastics. For hand or 
motor-driven jig saws. 
Safe- outlasts ordinary 
blades. 

DEALER! 

0 
W.O .• • 

TYLER MFG. CO. 
938 Pico Blvd . , S a nta Monica, C&lif. 

This ~outiful plost;c 
Mickey Mouse View• 
er and Walt Disney's 

No. 1 Fil• Strip .. , world famous "Brave 
l irtle Tailor'' in em 

exciting condensed version FULL color 16mm film strip. 
16 actual scene• from the originol folm. The Speciol 
Gih Set include• the Mickey Mouse Viewer and 13 
thrilling full color condensed version 16mm film strips, 
each strip showing 16 s~enes from Walt Disney'a world 
famous picture•, 3 Academy Award Winnersl 

0 rU.&Sf SfND ME A $PECIAL (liFT SET fOI ONLY 13.95 

0 PU:ASt SI NO M£ A MICICfY MOUSE Vt(WtR AND 

"81AVI unLE TAILOI" fO<I ONLY . .... .. . . ..... ., .SI.OO 
I EMinANCE ENCIOSIO I -

AT TOUI OIALU 'S, oa Dep\ J'S-10 

' 

Copynghtfld matenal 
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••Jn your opinion, which make of handsaw is highest 
in quality?" Thousands of carpenters were asked chat 
question. Three out of four replied, " Disston saws" 
... a high tribute indeed, for ic comes from men 
who know saws best. 
The reasons for this preference may be summed up in 
what one carpenter says, "You can't beac a Disscon 
for good, clean cutting and long life." uu-......•••-
Ask your Hardware Retailer for a nne 
looking

1 
nne performing Disston Saw. 

Also asK him for a FREE copy of "The 
D~scon Saw,.. Tool and File Manual," or 
wnte to us atrect. • ... ~L-·-

HENRY DISSTON & SONS, INC. 
1010 Tacon y, Philade lphi a 35, Pa., U.S. A. 

And listen co your own ndio pro
grams- chis Kiccrafc Radio Sec 
brings chem in dear as a bell. Easy 
to build; works anywhere. Com piece wich 
mica condenser, reseed galena cryscal and· 20-
page illuscraced manual containing diagrams, 
theory and step-by·step building and operat
ing instructions. Base of "Lucire" plastic; no 
so!OOin& Ol batteries required. Uses any cype 
earphone. Thousands in use. MONEY BACK 
GU.ARANTE.E. See your dealer coday. Or 
ha~ Kit senr prepaid by sending $2.9) direct 
to ~pc.-PS-10 

KITCRAFT INC 614 No r th San V icente 
• loo Angeles 46, Co lifornie 

PERMANENTLY mends c racks 
or holes in wood, tile, stone or 
plaster. S t icks and stays put
Does not chip , shrink or fall out. 
E asy to use . E conomical. M old 
it, chisel it, polish or paint it . If 
unobtainable frem your lumber , 
paint or hardwa re dealer, the b ig 
4 -lb. can will be sent you post 
paid (in U .S .) for only $1. Full 
money-back guarantee , orde r now. 

DONALD DURHAM CO. 
Box 804-N. Des Moines, Iowa 

• 

' . 

GET YOUR 
RADIATOR READY 

FOR WINTER 

CLEAN OUT RUST 
with DU PONT 

Cooling Sy stem CLEANSER 
Here's a safe, sure way to clean 
out rust and scale-to g et ready 
for anti-freeze. Just pour a can of 
DU PONT COOLING SYSTEM 
CLEANSER into your radiator , 
run the engine for 30 minutes o r 
more, and drain. No r ever se 
flushing needed. No fussing with 
the hose or flush gun. 

~-------------- \ 
Then KEEP OUT RUST 

with DU PONT . 
Acid anclflust INHIBITOR 

After cleaning out the radiator, you cao 
keep it free from rust all season by pour
ing in a can of DU PON T ACID and 
RUST IN HIBITOR. It prevents rust 
forming, and keeps out acid, too. 

.. 

AVOID RADIATOR LEAKS 
with DUPONT 

Cooling System SEALER 
You can stop leaks quickly and securely 
-and make the coolin&' system LEAK· 
PROOF-by pouring in ou· PONT 
COOLING SYSTEM SEALER. It will 
not clog the radiator. 

OC T. 259 
1946 



THEY'RE BACK! 
The favored 2% x 3% Speed GRAPHIC is "back 
from the wars" and again available for your inspec
tion at GRAFLEX Dealers. The Miniature Speed 
GRAPHIC, smallest of the famous Speed GRAPHIC 
family, combines many prize-winning features in a 
compact, easy-to-handle camera that will delight the 
most exacting photographer. See your GRAFLEX 
Dealer -or write to Room .90, GRAFLEX, Inc., 
Rochester 8, New York, for an illustrated brochure 
describing the all-purpose applications of the Speed 
GRAPHIC family of great cameras! 

, INC., 
Rochester 8, 

New York 

VISIT Graflex Information Centers - At 50 Rockefeller Plaza, 
New York, N. Y. and 3045 Wilshire Blvd., los An~fes, Calif. 

Bt•flts begtn tilt day you enter 1 hospltll · 
FOR SICKNESS OR ACCIDENT 
Hespltal Ex'enses paid, up to • • • • • • • • 
(bllinnlag wltll tile fiRt day) 
FOR ACCIDENT 

$540.00 

Doctor Expense paid, up to • • • • • • • • • $135.00 
las of Wages reimbursed up to • • • • • • • • $300.00 
las of life by Accident • • • • • • • • • $ 1 000.00 
WAR COVERAGE AND EXTRA BENEFITS 
Clllldbirtfl Expense paid, up to • • • • • • • • $7 5.00 
Sickness or accident can easily wipe out , In a few weeks, sav
In gs It may have taken years to accumulate. D on' t let this 
happen to you. With a Family Mutual H ospitaliza tion policy 
you'll be able to pay your hospital bills. In case ot accident, 
you will be reimbursed for your doctor expenses and tor loss 
or time from work. You may choose any hospital In the 
U nited States and your own family doctor may attend you. 
B enefits applying to children are 50% or t hose paid adults. 

MAIL COUPON TODAY-No Apat Will Botber You 

FA MILY MUTUAL LIFE IN SURANC E CO .• WILMINGTON 99, DEL . 

·--~---------------------------------------~ 1 Family Mutual Life Insurance Co. PS-13 I I 601 Shipley St •• Wilmington 99, Del. : 
1 P lease sma me, u:tthout obltgaUon , complete tntormatcon on : 
I lfOUr Economtcal Hospttaltzatton Plan. 1 
I I I NAME I 

I ADDRESS _ : 
: CITY STATE I 

~------------------------------------------' 
6 POPULAR 2 0 SCIENCE 

• Does more things easier. 
quicker than any other tool. 
Remains locked to the work 
with hands removed. Holds 
anything. any shape, with a 
grip that never slips. Built with 
strength to back up its power. 
Made of fine alloy steel. Electro
plated. Two sizes. 7" and 10". 

IT'J THE 
OOU8l.E 
LEV£~ 
ACTION 

Sold thru Tool Jobbers and Dealers 
Invented, Developed and Made World Famous by THAT 

OOES IT PETERSEN MFG. CO., Dept. S-106, DeWitt, Nebr. 

PROFIT -PRODUCING SPECIAL TIES 
e Build your business with proven money·makers
the outstanding line of specialties supplied for many 
years by Concession Supply Co. l Dept. B. These 
dependable products include Saratoga Kettle Pop· 
pers .. . Candy Floss Machines •• • Waffle Irons 
or Rosecake Molds . • . Ice Cream Cone Bakers ••• 
and other profit producers. Write for more details. 

CONCESSION SUPPLY CO. 
1858 Ottawa Drive Dept. 8 Toledo 6, Ohio 

.,.""'f"' or ....,.. n£V r.••ii OUR CHART Blue print 27 x 36H now printed on both sides 
showing squares full size. Shows how to ftnd 

the length of any rafte r, find any angle, In degrees , frame any 
polr,con three to sixtee n sides, read the board foot and brace
tab e, octaaon scale, rafter t ables, man)' othe r uses can be 
scaled down for model work as well as full scale fra ming, Also 
chart chanclnc pitches to degrees. For use with radial saws. 
About 13 square feet of printed copy sent post paid for $1.00 • 
No checks or stamPS. MASON ENGINEERING SERVICE, 2032 
N. Burdick St •• Dept. 10, Kalamazoo 81, Mich. 

.1. 

NEW OTTAWA Wood Saw 
FOR TRACTORS Makes wood saw

ing fast; easy. Cuts enough wood to pay 
for itself quickly. Easily moved while at

taehed. Big blade: send for FREE details. 
OnAWA MFG. CO., 11D01 Oak Ave •• Ottawa, Kans. 

FALSE TEETH 
KLUTCH holds them tighter 
KLUTCB forma a comfort cushion: holda dental 
pla tes so much ftrmer and snugger that one can 
eat and talk with greater comfort and security ; in 
many cases almost as well as with natural teeth. 
Klutch lessens the constant fear of a dropping, rock
lng, chafing plate. 25c and 50C a t druggists .••• If 
your druggist hasn' t it, don't waste money on 
substitutes, but send us lOc and we will mall you 
a generous trial box. © I . P . INC. 

KLUTCH CO., Box 4694-H, ELMIRA, N.Y. 

GE·s GRIPSPREADER MUC ILAGi 

WHITE PASTE 

CopynghtL'd ma:enL 
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BURGESS 
vib1·a -l:aal ...... 

f•••• "'•'' ••t u l ' •' Ott 

The Deluxe Kit illustrated 
above contains the Vibro· 

Tool, 22 accessories and 

sharpening stone in hand· 
some hinged wooden box, 

natural polish finish . Ready 

to do every type of croft 

Engraves 
Jewelry 

Decorates 
Glass 

Carves 
on Wood 

job eas ier, foster, better. 
Compltlt $16.50 

60 cyclu AC1 110 V. 

Set your dealer ar ardtr d irect. 
~ 

H UNTING 

fiSH~NG 

253 Sportsman's •• 

HUNTING & FISHING 
is a m onthly magazine crammed 
full of hunting, fishing, camping, 
dog and boating stories and pic
tures, invaluable information about 
guns, fishing tackle, game law 
changes, best places to fish and 
bunt-countless ideas that will add 
more fun to your days ahead. 

Speca.l Trial Offer 

Send 25c in stamps or coin and we 
wlll send you Hunting & Fishing 
for six months. 

HUNTING & FISHING 
Boston, Massachusetts 

8E FAIR 7D YDUR HAIR Want better 
looking hair? Embarrassed by falling dandruff, 
itching scalp? Then tty VITABRUSH new electric 
driven scalp brush that 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
formation and satisfaction-guaranteed offer. 
Hershey Mfg. Co. , 159 South La Salle St., Chicago 

\ For jobs like this .•. 

CASCO 
• • • 

-But for gluing UNLIKE 
surfaces, 

Wood to metal ••• 

Leather to fabric .• • 

Plastic to felt ••• 

Withstands shocks ••• 
• • resists moisture ... . 

clean and easy to use! 
25¢ A1 YOUir HAirDWAirE S101rE 

-

CASEIN COMPANY OF AMERICA • NEW YORK J7, N. Y. 

• 

OCT • 281 
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BETTER WOODWORKING 
THESE Z £119JI WAYS! 

,,. ADJUSTABLE GRINDING ATTACHMENT 

Chisels and plane iron 
blades can now be given a 
new tool grind. Convenient, 

I ''f/ 
time and money saving, 
your work will greatly im· 
prove using keener cutting 
edges. Easy to install and 
use. $6.95 

ROTARY SANDER 
Operated with drill press 
or large electric drill, the 
newer Rotary Sander is ex· 
cellent for surface or edge 
sanding. Produces smooth, 
true, accurate surfaces -
without ripples or uneven· 
ness. $4.95 

At dealers or sent direct on receipt of purchase 
price. Send for descriptive folders. Write Dept. A 

• 

NEW TO READY 
War ~ndustry's Handy, All Round 

/low II flllii111Jie 
To Nome Sllop•! 
The world-famous Mead Band
sander-invented for and used 
by hundreds of war plants-is at 
last available to you for home 
workshop use! This remarkable 
machine quickly shapes, sands, 
carves and polishes wood, metal, 
plastics! Works equally well on 
inside cutout openings or Irregu
lar outside edges. Gets at places 
no other can! Tilting table for 
bevelling. chamfer ing. Rust-and
sweat proof top. Ball bearings. 
Saves time. labor, money on jobs 
in any home or industrial shop. 
Invaluable to home-craftsmen, 
makers or pllt
terns. tools. 
dies. signs. cos
tume jewelry. 
castings. forg
ing s. orna
ments. r11dio 
and electrical 
parts, stllmp
ings, etc. Noth
ing else like it. 
Sold on 5 Day 
Trial. money 
back guarantee. 
Circular Free! 

QUICKLY 
SHAPES, 
SANDS, 
CARVES, 
GRINDS, 
PROFILES, 
CLEA NS. 
SMOOTHS, a nd 
POLISHES 
WOOD! MET ALl 
PLASTICS! 

Cut• Fa•t and Cleon ••• 
Setle• Fili>ofl, Sond;ng 

Work 

Machine 

Precision 
Ball 

Bearings 

BANDSANDER 

WRITE for FREE Circular 

262 POPULAR 
SCIENCE 

Send for free details on "the machine that 
amazed the experts I' • Rush a Pootcard today 
for Circular . s u rpris ingly low price. Hurry! 

MEAD SPECIALTIES CO. 
4114 N. Knox Ave., Dept.2106,Chlcago41,1 11. 

Fistula May Often 
Result From Piles 

FREE BOOK - Gives Facts On 
Associated Ailments 

· ~EART 
PALPITATION 

BACkAC~E 
P~YSICAL 

WEAKNESS 

SCIATIC 
PAINS 

A n £-w. illustrated 40-page book on Fistula. Rectal 
AbsCE!SS. Pile~ and other r ectal and colon disorders 
i~ now FREE to all suffer ers. WritP. today-a card 
will rl11. Thornton & :Minor Clinic. Suite 1049. 926 
l\T('Gt·t· St .. Kansa::: City. Mo. 

1116zdlll.l .;l~~~teaxs~~ cyl-

We Show You How to build this new powerful weld
er without rewinding. For lJgbt orbeavy work. Fses 
coils taken trom old auto generators. Works on 110 or 
220 volts A. C. Has 20 durerent heats. Send 35c for 
complete PLANS and valuable catalog. Write today. 
LEJA Y MFG. CO., 1323 Lt~IY 11•1 .. Mianeapolial, Miaa. 

a nd easily 

~[E~f:!lb::;ii Pins, rings and emblems . Over 300 de
c signs. Finest quality. Reasonable prices. 

P ins, 30c up. Write today for free catalog. 
Dept. o Metal Arts Co., Roch ester, N. Y. 

Hold-E-Zees do the job better, faster. They excel 
wherever screwdrivers are used. Gripper instantly 
released by spring action, sliding up out of way 
when not in use. All materials highest quality. 

Copynqhted material 
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• • • a profitable future with this 
NEW LINCOLN WELDER 

• 
Ben Braucher, McDonaldsville, Ohio, is enthusiastic 
about this new " Fleet-Arc Jr." Welder because it 
welds metals and alloys of all thicknesses easier
enables him to aurae( more jobs and do them faster 
for greater income. Profit from plowshares alone is 

about $5 per hour. 

Farmers, g arages, machine shops 
and repair shops are finding this 
new low-priced Lincoln Welder 
one of the best investments they 
ever made. Its exclusive "Arc 
Booster" makes arc striking as 
simple as striking a match on a 
hot stove. Range 2 0 lO 180 amps. 
with "dial tuning" control - no 
plugs or taps. Meets power com· 
pany and REA requirements. Write 
for free Bul. 365 today. 

THE liNCOLN ELECTRIC COMPANY 
Dept. 523 • Cleveland 1, Ohio 

Largest Manufacturer of Arc Welding Equipment in the World 

OTTAWA TRACTOR SAW 

Cos_ts Too 
Ltffle 
~0 Do 

· lftthout 

3 50 CUTS PER MINUTE 
Make money sawing wood. Use Ottawa-fastest cutting. Cots 
large. small logs easiest way. Fells trees. One man operates. 
Thousands in use. Built to last with heavy. stiff saw blade. Pos
Itive safety clutch control; uses power take.off any tractor. 
OIIAWA MFG. CO .. D-1001 Forest Ave .. Ottawa, Ken. 

Say You Saw 

It In Popular Science 

' PULL HAlR 
FROM NOSE . 

May Cause Fatal Infection 

u,::,~~· KLI PETTE '":~~on 
lfG. U.t . PAt Off 

You can cause serious infection as a 
result of pulling hair from nose. Use 
of scissors is also dangerous and 
impractical. No better way to re
move hair from nose and ears 
thon with KLIPETTE . Smooth, 
gentle, safe, efficient. Rounded 
points can't cut or prick · skin. 

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

So Simple! Just tum the 
end. Surplus hair comet 

out easily, gently. 
$1 Mode from fine Surgical 

Steel, Chromium plated-also 111 
24 Kt. Gold Plate In smart leather 

case ot $3.50 (plus 70c Fed. Told 

Guaranteed to Satisiy or Money 8ack ___________________ , 
HOLLIS CO. • 11 Commerce St ., Newark 2, N. J. • Dept. 214 
Ertclosed Is $ . . . . .. for . .. , . . . kliPmflSl ot $1 lno ta xi; . . . in gold plate ot $3.50 
(plus 70c Federal Toxl. If not sotisfled, I may return the above for refund In 10 days. 

No Addre•·'----------

• 

Anybody can be a candid · camera 
expert almost overnight with the new 

M ERCU RY n (m •1/NNEIIIALJ 
E 5 P·E.CIALLY 
DESIGNED 
FOR COLOR 
MERCURY II will take 
the blushoutofyour 
family album. Now 
anyone can take 
striking portraits or 
split-second action 
shots. Its amazing 
simplicity and foolproof features make th~ pre
cision instrument perfect for both camera rookie and 
camera star. Check Mercury II before chobsing a 
new camera. 

NEW YORK • CHICAGO • HOLLYWOOD -
Manufacturer• of Mercury, Cinemtuter, Coraair Camera 

and Photopaphic Equipmen& 
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WHICH 
ROAD? 

SURE WITH A 

col'~' photographic art studies of 
ijorgeous hollywood Srudio Models! The•e 
e re actual color phorographs of breath tak· 
ing Hollywood models on 16mm filmstrips 
, . , real •.• lovely and lifelike. And a 
:Hollywood Star Viewer, mode of gleaming 
pla•tic, which gives crystal clear mognifi. 
,cation comparable ro theatre screen projec· 

lion. All lor ONl '\' 
$3.00. Money refunded if nat 
sati•fied. NO C.O.D.'s. Write 
NOW ro OEPT. PS- 10 

The STANLEY TOOL GUIDE 
Get this big book describing care and· use of 
hand tools. Over 200 illustrations. Only 
D6'~ postpaid. Stanley Tools, 2106 Elm 

,_;. 'I' Street, New Britain, Connecticut. 

COMPASS 

$595
11Juminated 
Auto and 
Boat Model. 

Other models 
from $1.50 lor 
Autos , Boats, 
Plane s , Sports . 
AT LEADING RETAILERS 

When time on the 
road is important
directions confus
ing-and adverse 
driving conditions 
confront you • • • 
then is the time to be 
sure and ~ely on a 
Sherrill Precision 
Compass. Based on 
exacting wartime 
requirements. It's 
accurate ... depend
able ... easy to use. 
Makes a perfect gift. 

• 

N R 
SUSPECT. 
OFBAC CHES 

This Old Treatment Often. 
Brings Happy Relief • 

Many sufferers relieve nagging backache quickly, once 
t hey discover that t he real cause of their trouble may 
be tired kidneys. 

Send for amazing booklet, "How to 
Find Your WayWITHOUTa Compass!" 

The kidneys are Nat ure's chief way of taking the ex• 
cess a cids and waste out of the blood. They help most 
people pass about 3· pints a day. 

When disorder of kidney function permits poisonous 
m atter to r emain in your blood, it may cause nagging 
backache, rheumatic pains, leg pains. loss of pep and 
energy, gett ing up nights, swelling, puffiness under the 
eyes, headaches and dizziness. 

POPULAR 
SCIENCE 

Write to Dept. 70 

Don 't wa it! Ask your druggist for noan's Pills, a stim· 
ulant diur etic, used successfully by millions f or over 40 
yea rs. Doan's give happy relief and will help the 1& miles 
of kidney tubes flush ou t poisonous wast e from your 
blood. Get Doan's Pills. 

A VEST POCKET SIZE RADIO! 
So small It w il l GIIP In your J;'Ocket or PUlSe! Actua lly s m a lle r tha n a pack of king size cigarettes! 
Weighs but V4 lb. com plete ready t o play- as shown w i th self contained earphone Cor personal use. 
No extra wires or spedal attachments t·cqu irert. Streamlined. attractive and durable black and s ilver 
plastic cases. l'ses new preset "crystal dl<>ell''' rectltier snme as used In Army-Navy ultra hi-f requency 
radar set s during the war. Has slide tuning d ial for station ~('lection . Since no tubes. batteries or 
electrical soc ket powe r "plug-Ins" are e ver required, the rartlo should operate for year s w i th lit tle 
or no upkeep expense. \lsually receives local r adio broa dcasts s imply by clipping self contained c:on· 
nectlon "snap" to metal of .ele phones. 
G U A RANT E E D T 0 W 0 R K for you in your locnllty If attachert and use d according t o com• 
plete op erating Instructions sent with each radio. Can be used at home. In offices, hotels, cabin camps, 
In bed, after hours on farms or most anywhere In the t'n !ted States or Canada . 

SEND ONLY $1 00 (cu rr en cy. express or postal money order, bank dra ft, or personal ch eck) 
• 11nd p ay post.n.tn $2.99 plus rtelivery and postage fees on arrival or send 

$:t.U~ for postpai d delivery CO.P.A. ceiling). Ideal gift for children or 
adults alike! A truly practical novelty radio capable of real radio reception! Order your "Pa kette" 
radio to<tay for r eal enJoyment. Critical mater ial shortages mny limit future Production so o r der 
today- NO\\' -to assu re the e:1rUest possl~le dell\·ery. l Cannrtlan or foreign orders must aend cash 
plus ex tra postage In f u ll with orc'ler). 

PAKEIIE ELECTRIC COMPANY Department PS-10 Kearney, Nebraska 

Cllpyngh'ed m tenal 



. TO MAKE PINK PLATE 

Fll PEIFEmY I 
e NOW, at home, you can quickly and safely reline your dentures 
wtth PLASTI-LINER-the original, professionally developed reliner 
that refits your plates perfectly and permanently. Unlike ordinary 

.reliners that last for only a few months, PLASTI-LI:-<ER is guar
anteed to last for the life of your plate! PLASTI-LINER is NOT a 
powder nor a paste; but a strip of genuine, fully guaranteed dental 
plastic. PROVEN CONCLUSIVELY BY DENTISTS! PLASTI
LINER (Methyl Methacrylate) consistS of the same ingredients as 
that used by many dentists. Properly applied, you too will get pro
fessional results QUICKLY- ECONOMICALLY! SAFE- EASY 
TO APPLY . .• Pure, non-toxic, harmless, non-irritating, odorless, . 
tasteless, smooth, molds to mouth. WILL NOT HARM PLATES
no heat necessary. Praised by thousands of satisfied users. Mr. H. 
MeF. aays-"1 find that there is just nothing to compare with it .. . 
PLASTI-LINER is 100% all right." 

SEND NO MONEY - ORDER BY MAIL TODAY 
for upper or lower-$2 for both. Sold on money-back guarantee. 

Sa\re C.O.D. charges by enclosing money. PLASTI-LINER CO., 
EPT. 4 908 WALBRIDGE BUILDING, BUFFALO 2, 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, malled POST-FREE. 

SEARCHLIGHT BOOK CENTRE 
22 East 17th Street New Yon City 

BURNED OUT or BROKEN ELECTRIC 
HEATING ELEMENTS REPAIRED 
WITH NEW AMAZING NICHROCITE 
Simply overlap ends , apply ~lchroclte 
P aste and turn on current. Used by 
large utility companies. Trial order 
$1.00; 4 oz., $2.50; 1 p ound. $8.00. 

ARROWHEAD SALES 
402 Phoenix Bldg., Minneapo lis, Minn. 

OPTICAL ILLUSION makes any view or ob-
ject you wish to draw ap
pear right on the draw

Ing paper in rich detail and f ull color. New, low-cost In
vention makes drawing simple tracing. Develops talent. 
Postcard brings detalls. Dept. lOK, Beeler Enterprises, 
No. Hollywood, California. 

Say You Saw 
It In Popular Science 

1 MITERING 
GUIDE 

2 DIAMETER 
GAGE 

3 ACCURATE 
SQUARE 

4 MARKING 
GAGE 

5 CENTER 
FINDER 

6 CONVENIENT 
RULER 

I 
I 
I 
I 
I 
I 
I 
I 
I 

Made of the finest 'lMPORTED 
VIRGIN BRIAR 

The•• crre our regular S7.50 GOUR· 
MET ~lpe• thcrt haye alight sur• 
face UDperfectio~ ; whic:h err• 
guaranteed not to i.mpcrlr 
their wonderful ~mokizag 

RUSH 
YOUR 

ORDER 
IN 

TODAY 
AND 
SAVE 

MONEY. 
quality. The vrcrillillg 
ol the•e Vir~ Bri· 

ONI.Y--t 
ern ia beautiful. 
Supply Umitec:L 
Order Today. 

SEND 
FOR FREE 
CATALOG 

• 
POST· 
PAID 

smokes sweet 
and cool with a 
delightful flavor 

'Fill in and Mail Coupon Today -..----=---- -----------------w AI.I,Y FRANK, Ltd. 
150 NASSAU ST., NEW YORK 7, N. Y. DEPT. 125 

I 
I 

Enclosed find $2.00 for which send me postpaid one I 
"Second" of the $7.50 GOURMET pipe os described above. 
If, upon Inspection, I om dinatisfled in any way, I will I 
return tho pipe and you will refund my $2.00. 1 

PRINT NAME AND ADDRESS BELOW I 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . ~ . . . . . 
I . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 

I 
I 
I 

I I 
~~;..:.; ~ ~ ~.:.;. ·.;..;.. :.;,.;, :..;,.·,;.;. ·.;,;,; ;.,;..· ~· ~ :.;.: ~:.:.: ~ :.:.· -1 

WRITE FOR FREE 48 PAGE BOOK 

· "Success with Dogs" 
e Get this information
packed illustrated booklet 
a bout the care, feeding, and 
trainin~ of dogs. It's free. 

LABORATORIES 
PLAINFIELD. N. J. 

~liter 1\faster 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. 

Built to last a lifetime. If your dealer 
can't supply you we will send it post
paid anywhere in the U.S. for $1.50. 
(Foreign $1.75) . Unconditional guar
antee. If not satisfied within ten days 
for any reason whatsoever, your money 
will be refunded. 

MASTER SPECIALTY COMPANY 
3024 EAST LAKE STREET e MINNEAPOLIS 6, MINN. 
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BETWEEN YOU AND 

• A pliable, plastic 
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. 

$1.25 
H igher 
west of 
Rockies 

AT HARDWARE,PAINT,DEPT. 
STORES AND LUMBERYARDS 

.Ask for Mortlte Sookletl 
J. W. MORTELL CO. 

and Canada 534 Burch St., Kankakee, Illinois 

MAKE A GOOD LIVING IN YOUR OWN BUSINESs
sharpening saws with the Foley Automatic Saw Filer. 
It makes old saws cut like new again. All hand saws, 
also band saws and cross-cut circular saws can be 
filed on this ONE machine. 
THERE ARE HUNDREDS OF SAWS TO BE FILED In 
your own neighborhood, used by farmers, carpenters, 
h omes. schools, factories, etc. W. L. Tarrant writes: "I 
left my old job last 
September and in 10 
months have filed 2,159 
saws. We have a lovely 
business worked up and 
cannot keep up with 
the work." 

Send for 
FREE PLAN 

Shows how to 
start this steady 
cash business. 
No experience 
needed. No eye
strain, no can
vassing. Send 
coupon today. 

FOLEY MANUFACTURING CO. 
1019-6 Foley Bldg., Mlnneapolls13, Minnesota 
Send Free Plan on Saw Filing business, no obligation 
Name ______________________________ _ 

26& POPULAR 
SCIENCE 

I 
l 

Figures Ohms, 
WaHs, Amperes, 
Volts ••• Quiddyl 
Any O hm's Law 
Pro blem solved 
with one setting 

of slide. All values direct reading. ( 4~·x9") 
Send only tOe in coin to cover cost of handling. 

OHMIII MFG. CO., 4943 flnnoy St., Chicago 44,11L 

WHY JOB WORRY? 
LEARN ELECTROPLATING 

Highly paid, uncrowded, Interesting business. Part or 
full time. Chromium, Nickel, Gold, Silver, elc. Send 
postcard for FREE booklet and proof. 
PLATER HYDE. Dept. 5 Post Office Box 176. 

National City, Califomia 

N£W CHEAP OIL BURNER 

ARTHRITIS - NEURITIS - SCIATICA 
Wh:v conti.Due to suffer the aaoDis
lnlf pains of these diseues when the 
usual remedies have taUed? Leam 
about a new trus tworthy, modem, 

non-surllical treatment method. This marvelous 
treatment Is completely explained lD the Ball 
Clinic's FREE Book. Write today, No obllaatlon. 
BALL CLINIC, Dept. 36, Excelsior Springs, Mo. 

MAGIC FOR EVERYONE 
Wonderful magical tricks for Pocket , Parlor, Club or Staae. 
Amusing Hobby, Profitable Profession. Profusely illustrated 
Catalog of over 300 Magic Tricks sent for lOc coin or stampa, 
B. Maclcian, 2463 Kenalncton Ave., Philadelphia 25, P•. 

I 

Do WluJc Others Now Do
Wear a Form Flttlns 

MILLER ·TrUll 
which provides natural free
dom and comfort in workio,:, 
walking, playing, hone baclt 
riding, dancing, swimming or 
sleeping. You just e~~nnot af
ford to be without this protec
tion and convenience. 
Wear two weeks then con
sult your physician before de
ciding to keep it. 
Write m e today Cor FREE 

descriptive circular. Sent in plain, sealed envelope. 

FRED B. MILLER Maaafactuu 
Dept. P.S. Hagel'slowa, Muylaad. 
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FUN - AND PROFITS - FOR YOU ! 

Wont a fascinating new hobby? . . . Fobricote· 
plastics-colorful, glamorous materials of the 
future I Wont a profitable business of your 
own? Make plastics into household oriicles, 
jewelry, novelties for quick sole to deportment 
and gift stores!. .. Veterans! Here is your 
opportunity I 

C-8 PLASTICS HANDBOOK TELLS HOW 

You con leorn easily a t home to fabricate 
plastics. They' re simple to cut, shape, cement, 
color. Practice with a few dollars worth of 
materia ls, and you ' ll quickly acquire skill. No 
need for expensive schooling I 
The new Carmen-Bronson PLASTICS HAND
BOOK g ives you all the " tricks of the trade" 
in fabricatin g Plexiglas, lucile, Bakelite, Poly
styrene, lignolite, and other plastics. It tells 
you how to establish your own business. It 

features construction pions for many salable 
articles. 

C-8 CATALOG LISTS ALL MATERIALS 
The Carmen-Bronson catalog g ives you com
plete prices and data on all materials you 
need. Plexiglas, Lucile, Bakelite, Lumorith, 
lignolite, Teni te, Polystyrene, etc., in sheeh, 
rods, tubes a nd special forms- crystal<leor 
and in many rich, glowing colors. Also lisb 
numerous cements, dyes, compounds, acces
sories, supplies and semi-fabricated kits . Extra 
low prices-plus whopping reductions for 
quantity users I 

GET STARTED TODAY ! 
Take the first step TODAY toward your bril
liant future in plastics I Send' only 10 cents for 
latest C-B CATALOG and C-8 PLASTICS 
HANDBOOK. 

LOOK AT THESE C-B LOW PRICES! 
CRYSTAL-CLEAR PLEXIGLAS 

All standard t h .. t 1lze1. Batie pflces per square fool are : 
Under 25 25 to 49 50 or more 

sq . fl sq . ft . IQ ft . 

latest Carmtn-Bronson Catalog lists 
th,r.se excitlng!Y beovtifu ( !lew,- plastics.: 

MOTTUO THERMA TONE 1116- . ......... n . $1.13 $1.01 $ .90 
118" . , ........ ~. 1.46 1.31 1.16 
3/16" .• .-.ouc. 1.79 1.61 1.43 

'· . POLYSt¥REN£ . • VINYL fiLM 
• 

1/ 4". ...... .... . . 2 .10 1 89 1.68 
Sheet sizes. thicknesses, moy be auorted in flgu<lng total IQ 

ft . ordered Prices f 0 8 . Mt Vernon. N . Y 

; .;:flA~!JC~LEATH~R * • ... ~lE~GLASS ~··•• 
1.n addttron fa PleX;tglqs, l.u cife~ Bake lite, 
luma'rlth, lignolite, Te nite in all forms . .. 

WAR BARGAINS in 
LENSES and PRISMS 

NOWI MAKE YOUR 
OWN BINOCULARS! 
Complete Set of LENSES 

and PRISMS from 

Navy;s 7x50 Model 

Save up to $150.001 

Here's a n unusua l opportu
nity t o secure a tlne set o f 
Binoculars at a t remendous 
saving of money. Build t hem 
yourself with a ll of t he very 

the Navy's 7 Power Glasses. Or yo u 
M<>nc•~.~lar ( lh a Binocular) in which case 
~an>JL>ll~s o f t he Binocular Compon ents will 
Lenses and Prisms are in excellent con

Lenses are cemented and have the new low reflection 
. Complete assembly directions included for e it her 

5102-N Binocular Set of Lenses 
P~llSO:IjJ ........ . ......•........... $25.00 Postpaid 

Stock # Monocular Set of Lenses 
& Prisms .......... . . . . . ...... . . .... $12.50 Postpaid 
UNMACHINED LEn AND RIGHT BODY AND COVER PLATE 
CASTINGS. Stock # 820-N .....•.......... $2.50 Postpaid 
35MM KODACHROME PROJECTING LENS SET-Consist s of 
2 Achromatic Lenses for projecting. plus 2 Condensing Lenses 
and piece of Heat Absorbing Glass with directions. 
Stock # 4029-N . . . . . ... . ........ ....... $3.10 Postpaid 
POLARIZING FILTER-Diam. 73 mm. Perfect condition. 
Stock # 637 -N ......................... $3.00 Postpaid 
TANK PRISMS-90-45-45 deg .. 5 % " long, 2 lfs" wide. finely 
ground a nd polished. 
Stock # 3004-N Silvered P r ism {new & perfect) $2.00 Pos tpa id 
Stock # 3005-N Plain P rism (new & perfect l .. $2.00 Pos tpaid 
Stock # 3100-N Silvered Prism (Second l .. . . . $1.00 Pos tpa id 
Stock # 3101-N Plain Prism (Second) ... .... $1.00 Pos tpaid 
We have literally millions of war surplus lenses and prisms for 
sale at bargain prices . Write for Catalog "N" -Sent Free l 

Satisfaction Guaranteed • Order by Stock No. 

EDMUND SALVAGE CO. 
P. 0. AUDUBON, NEW JERSEY 

• 

' 

• 
)X ·"Ioid'?' '"~ 

NEW P-1 Type-200 Amp. 28 volt D.C. 
Suitable for genera t ing power 
for arc welding, electroplating, 
quick battery charging. H andy 
unit for farm and boat lighting 
plants and other power units 
requiring up to 32 volts. . 

S end money ord er, bank draft oz 
check. F .O.B . Cleveland. Guaranteed 
as described. Satisfaction or your 
money back. 

PARMA SURPLUS CO. 
7010 Hampstead Ave.-Parma 9 , Ohio 
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I • 
{Or 
NEW 

Invention 

• • • • • • 

. 
Easy to Plate CHROMIUM 

GOLD, SILVER, NICKEL, COPPER 
• • • For Pleasure oncl Profifl 

If you have a workshoP-at home or In bual
ness-you need this new Warner Electro
plater. At the stroke of an electrified brush, 
you can electroplate models and projects
you can reP.late worn articl;'{ faucets, tools, 
fixtures, silverware, etc. th a durable, 
BJlQrkliDg coat of metal ••• Gold, Silver, 
Chromium, Nickel, Copper or Cadmium. 
Method is easy, simple, Quick. Everything 
furnished-equipment complete, ready for 
118e. By eWing a bit oj'WOf'kfor others,~ ma
chine can pa.y for itself fDilhin ca week. So 
make your shop complete by gettins a 
Warner Electroj>later ~~~ away. Send 
today for FREE SAMPl,;E and Wustrated 
literature. ACT AT ONCEI Moil Coupon. 
WARNER ELECTRIC CO.. K-5 
· 1512 .larvis Avenue, Cltlcep 

WARNER ELECTRIC CO,. IS12 .JsmsAveiMie, ~ae. Dellto K-5 I 
Gentlemen: Send Free Sample and DetaUs to: 

Na~~----------------------------------------------------------------------------
A~u:~------------------------------------

I 
I 

State .J 
-------------~-u.-·-

em en: 

There's a great feeling to being Trt 
something for yourself, where all th• 
profits go into your own pocket. AmerlcaB 
floor sanders make it possible for you to 
realize this ambition without special school
ing or a big investment. Begin small anc:t 

work up to as farge an enterprise 
~~!111'\ffas you desire ••• It all depends 

on your ambition to get ahead. 
Ask for "tell-all" booklet en

titled "Opportunities in Aoor Sur
facing". Use coupon and en .. 
close 25 cents in coin or stamps 
to cover bandling. 

l::ndosed find 2.5c in stamps or coin for Loolc· 
let." Opportunities in Floor Surfacing," telling 
me how I can start my own floor nnding business. 

• • • • • • 
Name __________________________________ __ 

Street ____________________________________ ___ 

• City State e •••••••••••••••••••••••• 

DO 
GAS TORCH 

The Modern Way of Soldering 
Ideal for bard and soft soldering. Will 
beat quickly; solder will flow freely and 
smoothly. No compressed air required. 
Nothing to pump. Self-adjusting. Safe. 
Economical. Can be used for annealing 
small parts and bending metal parts .. Gen
erates a heat of 1700° Fahrenheit. Simply 
connect to any illuminating gas jet with 

a rubber bose and operate. Tornado Torch No. 119 comes 
with three (3) tips, (%". %". %" blast ) . 
The Tornado Gas Torch No. 119, complete with three tips, 
is $2.95. See your dealer or order direct. Send check or 
money order- post paid. 
Robert Manufacturing Co. Inc., 204 E. 44th St., New York 11, N.Y. 

APPLIANCE 
TESTER 

LOCATES TROUBLE INSTANTLY 
IN ALL ELECTRICAL DEVICES 

In this single unJt are all the necessary teste for 
examining every appUance. Checks thermostats 
under working conditions. Tells Instant It open• 
or closes. Controls heat on soldering Irons. Pre
vents over-heating. Tests continuity, open clr
cults, automatic Irons , vacuum cleaners, motorst 
coin machines, bulbs. 3-way switches .. etc. Greas 
time and money saver! ONLY $10.95 <.;OMPLETE. 

Pat. Pend. No C.O.D.'s. Shipping wt. 3 lbs. 

FREE with each Tester. New, Complete Practical Course In 
electrical appliance repairing. WRITE FOR CIRCULAR. 

HANLAN CO,, 1419-B, West Jefferson, Los Angeles 7, Calif. 

==PRODUCTION Dl 
Our Specialty, Give us a try at your produc· 
tion problems. 
D. C. MOTORS, good delivery on 14. ;3 and 
1h H.P. Mftrs. of A.C. Generators, Converters, 
Frequency Chargers, etc. 

KATO ENGINEERING COMPANY 
120 Maxfield St.; Mankato, Minn. 

WINDOW SIGN LETTERS 
Por Store Fronta and Office Windows. An:vone can put 
them on. Samples furnished. Genuine eold and IUYer. 
METALLIC LETTER CO •• 441 N. Clark, Chlcaco 10 

Qualify for Certified Grapho Analyst Degree at 
home, spare time. Credit, Employment, Personnel 
Managers, Business, Professional men, women use 
p11pho-analyslsln their work, -m substantial 
t-sln spare time. Many study solely for personal 
benefit, no desire to earn money, find It so fascl• 
natlnc they start uslnc it to •dd to their In• c--· Entertainment field pays well, op to $100 
In a week reported. Others establishmg_profit· 
able praetiees as Vocational and Family Problem 
Counselors, Personality Teachers, and lecturers. 

GROWING-UNCROWDED PROFESSION 
More and more pollee use lf"lpho analysis handline •u•P8Ct8 
and criminals. They understand how criminals think. Their 
handwrltlnc tells. Men like Hugh Dunlap, university stu'dent, Harry 

Allen, retired preacher, oseitin court, wiD cases, earn 
f ees even before graduation. Only school In world de
voted to teachlnc cre1_1ho •nalysls offers thoroogb 
training to earnest1 ambitious men and women regard
·less of where you hve~small town, farm or cit)'. "Send 
for GRAPHO ANALxST, illustrated lessoo, personal 
handwriting analysis offer, ALL FREE. Most be 21 or 
ovet. Address A. 1. Q. A. Inc., 128 Noel, Mls-rt. 

Copynghted material 



EXTRA MONEY FOR XMAS! 

SELL 
IMMEDIATE 
DEUVERY! 

$ .50 

-
-r -· .. -

PLASTI·c WALLET 
INSERTS 

Ecuy to Selll Big Marketl Big Profits! 
Get eY.tt·a m oney for Xinas gifts. n ew clothe'>. etc . . 
without digging Into savings ! Sell these dozen In 
s erts f o r 6 0c to $1 and make at leas t $6 for yourself. 
Easy to sell 10 or 12 dozen to friends . neighbors . 
etc. Assortment has 4 , :s. and 6 envelope books. 
Heavy Plastic covers. Strong wire spiral binding. 
Idontlllcotlon card In each Insert . FREE set-up dis -
play box wit h firs t order. Excellent money-making 

DOZEN 
s ideline. Easy to carry , MONEY-BACK GUARANTEE 
on Ins erts you don't sell. Rush $1.50 f or trlul 

ASSORTMENT dozen. Big profits waiting! 
ED MASTERS CO., Dept. PSt 0, 113 N. 3 Sl , Brooklyn ll,N. Y. 

MARCOT KEY MACHINE 
I mmediate 
Delivery 

Marcot No. 8 Key Machine 
) [Otlnted on Cabinet .................. $ 75.00 

B ook on Modern Locksmithing.... 3.95 
Auto l"ode Book and Auto Depth 

l{e}·s ......... .................................. . 12.50 
162 Doz. P opular Key Blanks.... 77.76 
Set Key Files T ools. Pins. 

Sprin;:s, Thimble ...................... I 0.50 

A. J. MARCOTTE CO., 
$179.71 

1200 N. KEDZIE AVE. 
DEPT, PS, CHICAGO 51, ILL. 

Low Price The OTTAWA "Buzi' Master 
CLEARS LAND FAST! Powerfal6-HP motor 
with f riction clutch for safe operation. 
Cuts down timber, brush. hedge; turn blade 

vertically and saw logs to length. Can be 
FREE '-~ equipped to fell largest trees. Clutch 
Details pulley for b elt work. Guaranteed. 

OTTAWA MFG~. ~:::=1~0~0'71=~~r~u=s:h7.A:v:e:!.,~O~tt~aw:;::a::, ~K~a~n:_:s~a~s 
GAME SUPPLIES FREE! 

FAMOUS 

BLUE BOOK 
CATALOG 

Club furniture • Counter 
Games • Punchboards • 
Magic Cards Readers, Read 
I he backs • Inks • Daubs • 
Poker Chips • Tops flats • 
layouts • Gamt Boxes. 

K. C. CARD CO., 838 Soudl Wabash Ave., Chicago 3, Ill. 

MADE OF WHITE, PLIABLE NEOPRE NE 
Sanotary • Cannot sour • Will not ·absorb 
odors • Stays put • No ~epage. it's one 
peece • Ma1nuuns temperature 48 hours 

15,. Postpaid Send stamps or coin 
, P"nt name and address plainly 

SURE GRIP COMPANY 
1618 N. VANCOUVER AVE. PORTLAND 12. ORE. 

Say You Saw 
ft In Popular Science 

VACUUM 
BOTTLE 
STOPPER 

YOU can Make costuMe earring ancl pin sets, brooches. 
necklaces, dress clips, caMeos, etc. 
WE supply the Jewelry findings; bar pins, ~r screws. 
luMp rings, chains, screws, stone sets, sequnts, shells. 
baxes, ceMent, cards, etc. 

WRITE FOR Fit££ CATALOGUE 

PHILADELPHIA BADGE. 1007 FilBERT ST., PHILA. 7, PA. 

With 
Built-in 

Alrtomatic MODEL 520 MODEL 420A Dratt 
Rept,tor 

WAiiiii miiicii.iDG 
COAL 

Heats All Day and Night WITHOUT REFUELING! 
It ' s the heater w ith the amazing, patenred, inrerio r 

construction features . .. different from a ll others . .. 
more than a million now in use! 

Holds 100 pounds of coal . Requires no special diet 
... burns any kind of coal, coke or briquets. Clean, 
hea lthful heat ... with substantial fuel saving. 

See the WARM MORNING at your dealer 's. 
LOCKE STOVE COMPANY 

114 Wea t 11th St. 

l••diltl ss 49 011"'"' • 
ONLY 

plus10 "- Fed. Tax 

Kansas City 6, Mo. 
( K l 

The watch you've been waitint for! 
Swiss Movement 

Precision made by 
Expert Swiss Craftsmen 

WRITTEN GUARANTEE 
WITH EVERY WATCH 
A fortunate purchase 
m a kes this amazing offer 
possible. Latest military 
styling, red sweep second 
hand. Easy to read Extra 
Fancy Dia l. Comes com
plete with L eather 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 order and we pay postage. Re
turn within 10 days if not delighted 
for refund providing watch has not 
been tampered with. 

Hurry-Order Now-Supply Limited! 
Onur_n ..,.., , n '"" '"'".-,...,ENCE FROM 

AMERICAN MERCHANDISING CO., INC. 
Dept. PSW- 4 12 Adams Ave. M o ntgomery 4 , Ala . 

• 
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LATHE 
DRILL 

PRESS 

Durable ! Powe rful! Heavily Bulltl 
Fi,·e power tools in one compact unit. 
Fabricated steel construction with 
high quality bronze bearings. Lathe 
37" between centers. 6" or 8" cir
cular saw. Drill press pulls Yz" drill 
in steel. r ses ~ H.P. motor. De
sig ned to handle all types of home 
wol)d working jo bs. Get the facts now 
beio re prices advance. \\"rite Today I 

CIRCULAR SAW 

EMERY WHEEL 

SANDER 

EMRICK INC., DEPT. 510 
1602 FULFORD ST. 

KALAMAZOO, MICHIGAN 

Big Boy RATCHET SET 
Here is the ratchet set you 've been waiting for . 
Vanadium steel. cadmium pltd. lj 4" dr ive t ools. 
Contains 11 single hex. double hex. double square 
sockets. heavy duty ratchet w rench .. Spintite 
nut driver with plastic handle . Umversal 
driver with c ross bar and connector. 
P ocket-size metal case. 
A high grade tool priced $ 50 
amazingly low! Ship. 
Wt. 2 lbs. No. 9273. 

" 17 PC. se t Only· . · · . · PLUS 
PSTG. 

FULFLO FILTERS 
This famous filter . one of the best made, now 
available again. Can be used for air, gas, or 
oil. Stands 250 lbs . pressure. Has 1f4 " inlet 
and outlet I.P .T. Heavy bracket attached for 
mounting. Furnished complete ready to install. 
Overall size 3-9 / 11" dia. 5" h igh. Ship. Wt. 
4 ~, lbs. No. 4753 . 

Only $195 plus po stace. 

Revolving Display Table Motor 
FREE 

CATALOG 
Many practical and 
experimental uses for 
this extremely slow 
geared motor. 110 V, 
60 cycle AC. 20 lb. 
cap. Cord and plug 
incl. Astonishing low 
price! Less Table top. 
Ship. Wt. 2 lbs. 
No. 3000. 
Send ch eck or money 
order , lnc ludin&' p ost ac e 

Send for new 1946 
G & E Refrigerator 
Parts Catalog:. Hun· 
dreds of hard-to-~ret 
parts at money sav· 
lng prices. Write 
now! 

G & E EQUIPMENT SUPPLY CO. 
Dept. PS10, 400 N. Sangamon St. Chicago 22,111. 

270 PO PULAR 
SCI ENCE 

Lasts from 3 to 6 Months! 
New discovery makes loose dental 
plates tit snug and comfortable for months-almost like 
having your own t eeth again. For uppers and lowers. 
Easy to Apply at Home •• . Simply squeeze some 
.,GUM GRIPPER" evenly on your denture, put plate 
in your mouth where it sets and hardens in few minutes. 
No beat-nofass- nomass. Will not harm any denture. 

SEND NO MONEY ••• 
Order a tube today, for only $1.00 (deposit with your 
own postman). Eacbapplic:ationof .. GUM GRIPPER" 
auaranteed to last from S to 6 months and delight you 
completely or your money will be cheerfully refunded. 

GUM GRIPPER, INC. 
127 N. Dearborn St., Dept. 72-N,Chicago2,111. 

liquid Rullller lt1te1t 
Rubber Moulds-Plaster Models 

Start your own full or part time profitable business with our 
proven products. We tell you how. A few cent.s wortJ?. of 
ra w materials make Dollar sellers. Complete mstruct1on s 

with every order. 
Sample Quart $2.00. Postpaid in U.S.A. only. 

Eastern Latex Laboratories , Box 153, Mattapan 26, M .... 

Here's a special pair of fun dice that c an do 
anything you want them to. It 's amazingly easy 
to predict numbers, perform amu sl!',g trick s. No 
on e can guess the hidden ''secret unless you 
tell them! Display amazing "con trol ," yet the 
real reason Is cleverly concealed from everyone. 
Fun and fascination! Easy directions explain de
tails. Perform many "magic" tricks! Price only 
$2.98. Get a pair today. Sen d no money. Just 
name attd address. On arrival. pay postman only 
$2.!18 plu~ postage . J!.l oney llack If not delighted. 
Address Mr. Luck's Nove lty Co., Dept . 4 52 · 0 , 
2 09 N . Mlcf1 1e:an Ave., Chicago 1, Ill. 

WANT a permanent b usi
ness profession of your 
own? L E> a rn to make and 
fit arch supports. Earn
ings of men and women 
in this profession run 

as h igh as $50 to $100 weekly. No t medical or chiropody
easy t erms for home t raining- no f urther capita l needed, 
no goods to buy, no agency. Write for free booklet. 
STEPHENSON METHOD, 6210 B a c:k B a y , Boston, Ma ... 

* 
!>!!~v!> 25CHRISTMAS CARDS •z~ 
~vMStHt'£ WITH SENDER'S NA/1111£ $1 8 * Smartly st:vled. Super Values. Everybody bu:vs. Others to 12.50. 58 

designs. Sell Nationally Famous 21 Chr istmas folders Sl. _costs 50c. 
currier & Ives, Grandma Moses. Glitter . Ollette Boxes. G1ft Wraps, 
Everyda:vs. P ersonal Line. 21 Ass't and Sunshine Notes on approval. 
FREE SAMPLES of Imprint Lines. No investment. Start todaY. 
SUNSHINE ART S TUDIOS. ll5 Fulton St .. Dept. NC, New York Clt:r 

What Every Mason Wants 
We h ave I mportant Masonic books for 
Blue Lodge, Chapter, f'...ommandery, 
Scottish Rite . and Shrine. 
OUR RITUALS ARE USED THE WORLD OVER 

Send for free catalog of books and rituals for Ma sons, 
Odd Fellows. Knights of P ythias. Knights of Columbus. E> tc. 
EZRA A. COOK, Publisher, P. 0 . 796, RO Chicago 90, Ill. 

Copyngh ed materli.JI 



The new THOR " B"-Sensational minia
ture gasoline engine that r e ally works. 
Super-power performance featuring new 
presto starting device. Smooth. velveted 
power that roars into action w1th a "twist 
of the wrist." Over 15.000 already sold 
this year. Complete ·with coil, condenser, 
and fully illustrated instructions. only 
$9 .95. Ready to run. guaranteed. Powers 
all models. Send $1.00- shipped collect 
same day C.O.D .. or send $10.20 and we 
ship parcel post insured. 

• ---------------FREE Just off the P ress. Send for big 40-
page illustrated hobby catalog with over 
300 lllustrations and over 1,000 listed 
items. The "Bible" of wide-awake mod
elers. Write for it now-no obligation. 

AMERICA'S HOBBY CENTER, INC. 
Dept, 5106 , 156 W. 2 2 nd St., N. Y. 11, N . Y. 

ALWAYS AVAILABLE WITH THIS 
UN IQUE ElECTRICAL APPLIANCE WH ICH 
BRINGS DOZENS TO THE SURFACE IN 
SECO NDS, MAIL A DOLLAR FOR 
COMPLETE SET WITH INSTRUCTIONS. 

AMERIC AN ELECTRO BAIT C O. DEPT . A , 
P. O. BOX 4495 WASHINGTON ll, D. C. 

Motor Arbor and Comb·nat ion V Pulley 
~~· rf(~t ............ 85o-~• lett ............ 'ISo 
% & % rl&'bt and left ................ $1.00 
Add 10c postage each U.S.A. Trade 
discounts. 

B. DOWICK 
584 Communipaw Ave. , J ersey City 4, N.J. 

GOOD BAR BELLS 
and EXERCISE Courses 

Send for my free booklets with com· 
plete Information and photos. All'o 
forward to me, postpaid, the courses 
checked below. 

0 Funda m e ntals Of Exe rcise & Strength Building .••• • • . 2Sc 
0 Body Conditioni n g And Mids e c tion Course .•...••••• . 25c 
0 Advanc ed Abdomina l Course Of Progressive Exercise •. 25c 
0 Arm D e veloping Course (Weight Training , .••••••• • • 25c 
0 Shoulder Developing Course (Weight Training , ••• •• •• 25c 
0 All 5 courses only $1.00. No s tamps a c c e pted. 

GOOD BAR BELL CO., Dept. PS, Reading, Pa. 

Say You Saw It 
In Popular Science 

Cuts 1 ~" t o 3~· holes in wood .••• 
fast, clean, with long curled shaving / 
Work• like a Iache .. requires less pressure . 
acrually pulls itSelf chrough. Posuive lock wich 
pace01ed criangle blade. Diamond gnnd on lead 
screw prevenu splicting. Wide throat for chcp 
clearance. Easy·to· reacf adjusrmenc scale. All cuners of finest 
grode htgb carbon tool steel (or long cuning life Easy to sharp
en. MONEY 8~CK GUA!Vu"'TEE. 

See your de:aler or write direct. OtpL PS· l 0 

Model Tool hpan~on Shipping U11 
N~ Lrnglh CapaQIY Wroghl Poiu 

221 7" DYfllll Shott blidt, l 1/ 2". 2 7/ 16' 9 oz. $S.OO 
slcacghl shank long blade. 2·1t 2" l· l/2' ~ 

... .How to 
oney by 

ake 
ail 

Down-to-earth facta, directions (illu•trat ed) for running buslnesa 
profi ta bly, using expertly for YOUR good fortune the employees. 
trains, planes which Gov ' t places at your disposal CHEAP, Get 
orders by mall, ship by express or freight or mall , aet out of the 
kindergarte n .•• 1 4 th edition, e nlarged to 576 pages. now selling. 
It's YOUR w in n er. Mak e this year a nd t he fo llowtnc years w orth 
more ••••. THIS knowledge really P AYS OFF . 

to start new THE EASY WAY or expand 
y our present oc:c:u p a t ion. D o it NOW. 

Extraordinary JJlaln. simple skill, know-how. 
No theor y . Fa•·t scory of rich exf)erlenee ot 
author E. Rlec daY·U)'·uay. How many time. 
have we ht•a •·d: *' I wish I had some m o n ey ,. 
th is p a tent w ould earn me a fo r tune, " or 
" why c:an •t m y c r op pay bette r?" or "f 
w ish I kn ew how to sell t hi s gad get m y
self," or "why should m y b oss alon e do 
this when I too know h ow the m o ney Is 
m ade? • •• Lis t e n , You do not nHd 
money to s tart thi s Rice way. 
His m~tho<.l a utom a tically I>HYS all billa 
same day rt>nclered, no bank loans. pay as you 
go. no borrowing from r<'lath·rs or friend• no 
salesm~n. Also no worry, quickly a home ot 
your own all palo for. Rice p aid ott $SOOO 
In m ort gages a year a fter u slnC this s kill
ful Idea. 

46 Years of PROOF 
Sounds fish y? Sure hnt this has been done 
steacl~Iy for 4 J; years, depression or no de
preSSIOn, t.y tlie author; that Ia why he wr ote 
this book. to pa~s tht• ~:uod word :lJ on~e. Make 
It go With a n yth in g you have whleh Ia eal
able, or with wh~t you arc now dol nil'. Rice 
made his fl3Y plan go from the start wheD 
ll\'lng In one room In a city lodl!'lng bouae. 
Turn your city o r cou ntr y hom e, your 
work. your hohhy, Into mont>y. How to get 
orders comi n~ st•·;tdl J,.· .at t·ost or o nly 5 4 f or 

eac:h $100 taken ln. The popular error to avoid In trying for sales. Boslne .. 
won free while othere have to pay !or lt. How to concel"c t he money.getting 
advertisement • .• Profitable changes from ortlina ry Ideas and methods Not 
usual cut-and-dried pattern. 165 ad' entur<·s. a dit·tat P•I hook In e ve ryda y 
t a lk by Rice doing day b y d ay what he d iscloses In h is book c:an be 
done by his m ethod. No dletlonary writing. . • . 0 0 
Read how others are profiting hi~:. Tak e a c ha nce 
on th is hook being worth a fortune to you and yours 
anol send $2.95. Book mailed same day ord~r Is re
C<'I\'erl. Hundreds of buyers whose letters we show 
you declare e m ph atically Its supcrlatl\'~ goodness. 
Follow Its easy pattern for s ucc:ess . ('loth houncl, 
5 7 6 pages, 8t;2 by 5'12· Best selle r. 14th Nlltlnn now 
s~ lllnJt. Cul out the $ 2.9S HOW BOX hrrc. 11111 nr 
stick It to sheet or paper hearing your name ann ncl-
<lr~ss, mall In envelope with money order or ch~ck for O 0 
52. 9 5 to 

HOWARD ST. HOUSE, Melrose 76E,Massachusetts 

COLLET CHUCK ATTACHMENT 
Hand Lever Type 

Carried in stock for 9" South Bend , 1 0"' 
Atlas, 1 0"' Logan. 12" Craftsman Lathes. 

Price each ...... $45 .00 

Collets to fit, from stock, each $3.75 
Send check or money order to 

CENTER TOOL CO. 
152 Centre Street, New York 13, N . Y. 

Check or 
money order 

$2.95 
I t ' s easy to h one keen cutting edges on your 
chisels and plane blades. Precision adjustment 
tor ANY ANGLE ot bevel. Roller glide makes 
every stroke uniform across oil stone. Light, 
strong-ideal for home craftsmen, hobbyists. car-
penters, cabinet makers. P OST PAID 

McLAREN INDUSTRIES, INC., Box 606, TROY, N.Y. 
OC T. 271 
1 9 4 6 
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WHERE you need it! WHEN you need it! 

Power to operate pumps, com
pressors, generators. Power that is 
safe, dependable, economical. 
Power under your own control. 
P ower that is ready to use when 
you take it out of the crate. 
Tha t's what we mean when we 

R. H. SHEPPARD CDMPANY,INC. 

say . . . Diesel 's the 
Power. Sheppard's 
the Diesel. 

Generating Sets 
2,000 to 36,000 

Watts. 
Power Units 
3% to 56 H. P. 

Marine EnQine.s 
3% to 62 H. P. 

68 Middle st. Hanover. Pa. 

ELECTRICITY FOR ANY JOB 
ANYWHERE 

R E-liable, economical electric serv
ice. anywhere, a nytime, with an 
Ona n ElE-ctric 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., 

5 0 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. ONAN l SONS 1844 ROYALSTON AYE. MINNEAPOLIS 5, MINN. 

28 Lawn Ornament Patterns. 25c. Other nattems; 15-20" high· 
Dutch Girl. Dutch Boy. Pirate, Bull Terrier, l\texlcan Girl: 
llexlran Boy, Dwarf. P enguin, FkliVer Girl, IOc each. 25 Nov
elty P atterns. 30c. All 62 Full Sin Patterns, S 1.00 Postpaid. 
Strother Pattern Service. l>eot. 7 .J, !lox 383, Belington. W.Va. 

3 in 1 OTTAWA SAW 
THE WORLD'S FASTEST. 

6-H. P. , •'a tt.t.t. EASY TO MOVE 

'''" l FELLS TREES, 
SAWS BIG LOGS, SMALL LOGS, LIMBS 
One motor performs all three operations. Furnished with 
or attachments shown below. Thous ands in use. 

Make BIG profits in the 
ever increasing wood bllsi

ness. Pulley for belt 
work. Fully guaran
teed. Low direct-to
user prices. FREE 

details-write TODAY. 

Checks 
Scratching 
You give your ser a tcb ing dog quick 
comfortwhenyouspongehim with 
(or dip him in) Sponge-A k'~f solu
tion. It allays itching; · s any 
fleas, lice, t icks. Also promotes 
healing, regrovo.'th of h all'. Don't 
let your pet scratch himself into 
a worse condition or continue suf
fering. Get 25c bot tle (makes 2 
quarts) from pet, drug or depart
m ent store today. 

A PULVEX QUALITY DOG PRODUCT 

COLLECT U. S. ARMY 
Shoulder Patches 

Fascinating hobby. Patches 20c to 60o each. 
Complete set .of 250 for $50.00. omclal patches 
available for every maJor Army and Air Corps 
unit. Send $1 for sample assortment of patches 
and illustrated patch catalotrUe. Orders from 
Canada- add 20%. 

SPRINGER'S 
270 San Francisco St., EL PASO, TEX. 

makes False Teeth TIGHT 
Makes loose dental plates fit 
snugly and comfortably. 
LASTS for MONTHSI 

Simply s queeze on dental p late and put 
lt ln your mouth. Hardens and be(;Omes 
part of plate. Money-back guarantee. 

FREE Generous package of Dental Plate 
Cleanser with each orde r . Send 

$ 1.00 o r mailed parcel post collect. 
Fit-Rite Co., 1573 Milwaukee Ave. 

Dept. 9-42, Chicago, Ill. 

DETECTIVES 
TRAINING-SECRET INVESTIGATIONS-FINGERPRINTS 

Easy Method - Short Tlme. - Reward&. 
Some- Travel- Secret Code-Booklet FREE- WRITE 

INTERNATIONAL DETECTIVE SYSTEM 
1701·P Monroe St .. N . E •• Washln&ton. D. c. 18 

SUPER DRILL GRINDER SUPER ARBOR SUPER HACKSAW 

272 POPULAR 
SCIENCE 

' 

Sharpens round shank drills 1 

from 3 /32w to 1 1/16" in : 
diameter. up to 11" long. 1 

Grinds old drills like new 1 

in 4 different point angles, : 
............. using hand or power grind- : 

ing w heels. Money-back 1 

guarantee. : 
Price only $2.95 1 lPrice only $1.50 

And Flat Die File Holder Tool with 100 
uses. Holds broken hack saw blades

1 
Ideal 

for close-quarter work. Good kn te or 
scraper. Only 95e, 

[~o) 
At Dealers or Postpaid 

1 Crandall Mfg Co 1512 w. Slauson, Dept. 
1 • • FB·10LosAnge tes44,Callf. 

Copyngllted matenal 



Dealera 
Write 
Today I 

PAINTERS' 
STRIPING TOOL 
NOW you can do your own expert striping on furnl· 
ture, bikes, model planes. bulletins, autos, toys, 
signs, l inoleum, wall board . . . make plain walls 
look like tile! It's easy to paint straight, curved, 
circular, even parallel lines with any color. Handi· 
est paint tool in your workshop! Type " M" Master 
Painters' Striping Tool complete with t ip for 1/ 16" 
stripe, $1.00. Extra t ips l / 64•, 1/ 32", 3/ 64",1/ 16", 
5/64", 3/32", l /8"-75c each. Tool with complete 
set of 7 .tips $5.00. (C.O.D. orders 25c extra.) 
WENDELL MFG. CO., 4234-A Lincoln Ave., 
Chicago 18, 111. 

8/lll BEIIRINfJ 
SPEED-WHEELS 

Build Your Own
COASTER WAGONS 
RACERS • SCOOTERS 

BIKE TRAILERS 
ORDER NOW lOR 
PROMPT DELIVERY 

8 in. Wheel with Tire ••• $2.25 ea. 
10 in. Wheel witb Tire ••• $3.25 ea. 

JO% .deposit required on C.O.D.'s 

JIM BROWN TOY COMPANY 
873 E. Tallmadge Ave. Akron 10. Ohio 

LUCITE 
d yes, complete ~;uppllea. 
GEM-0'-LITE, P.O. Bolt 

WATCH 
BANDS 

Complete illustrated fabri
cating instructions, used in 
Craft Classes throuchout the 
world, price list on Lucite, 

Booklei lOc, with sample 35c. 
686X, North Hollywood, Calif. 

GUARANTEED STAINLESS STEEL wUI n o t rus t or tarnish. SUPER 
FLEXI B LE Adjus t able fits any watch any wris t. Only $~ .00 ea. or 
Three for $ :5 .50 Post pa id anywhe r e . 
H. L. ESRIS CO. 6934 Forrest Ave. Phlla •• Pa. 

Onty~50 

HOT WATER in 5 minutes 
Send Money Order, Postage Paid or C.O.D. 

Dealer s Inquiries Invited-
The Ambory Corporation 

21323 Stephenson Highway. Hazel Park. Michigan 

c 
I 

FOR THIS TIMESAVING 

WOODWORKING TOOL 

----· .... 
-·-- ---

HANDY CALCULATOR 

•This easy-reading GREENLEE 
HANDY CALCULATOihwiftlysolves 
your woodworking problems. Just 
set the dial : convert linear feet to 
board feet; get slope per foot in de
grees; 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" 
diameter, fits your tool kit. Heavi ly 
varnished cardboard . Special offer 
Order now, send 10¢ (not stamps} 
in next mail. Greenlee Tool <:o., 
2130 Columbia Ave., Rockford, Ill 

GREENLEE 

OCT. 273 
1946 
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GENUINE MILITARY 

Complete with New Style 
EXP NSION BAND 

value ! Genuine 
Military wrist watch, 
precision built, split-second time
keeper, for ONLY $12.95 plus taxi 
Water-protected, shock absorber. Ra

ONLY 

95 
dium dial and hands, easily read in the p LU 

5 
TAX 

dark, unbreakable crystal, red sweep 
second hand. Handsome, non-corrosive stainless 
steel case. Genuine non-corrosive stainless steel ex
pansion bracelet fits all wrists. Order yours todayl 

SEND No MONEY 1 Rush order now. Pay postman 
• only $12.95 plus postage and I()qh 

!Fed. tax. If not delighted, return within 10 days for refunif. 
CORONA WATCH SALES COMPANY 
809 w. Madison St., Dept. X-88 C:hlcaco 7, 111. 

PRINTING PAYS BIG 
"Make your future secure. Prepare for a highly paid 
position or a print shop of your own. Students through
out the world are enthusiastic in their praise of our 
training program and the personal attention given each 
student. Rush name today for free literature and sam
ple lesson. No salesman will call." Write Dept. P-106. 

International School of Printing, Box 334, Dayton, Ohio 

FREE FACTS: Use Otr Trllllllf Pill tlleln II l•e II $Jir1 n•e 
Do you want to be on the Inside In the building boom-where big 
money Is made? Learn about opportuniti es for Building Contractors 
whether or not you have previous ~xperl ence In t hi s field. Millions of 
dollars arc going to be made In home and farm buildings, In con· 
structlon of stor·cs. gArag~s. small Industrial bulldlogs. The building 
Industry uses men with organizing ability by thousands ln construc
tion. superv ision, mnnagement , sales. Properly trained men needed In 
production, distribution, financ~. Installation, marketing. Government 
estimates housing demand at 40 billion dollars. Others are preparing 
to get in now! Act Immediately-get the facts ! :Mall pastcard today 
-no obligation. 
HOME BUILDERS TRAINING INSTITUTE, Dept. D-110 
6312 N. Broadway Chicago 40, Illinois 

Crystal-clear Plexiglas available for immediate shiJ?
ment in all standard sheet sizes. Look at these basic 
prices per square foot: 

1 I 16" .. .................. $1. 13 1 / 8" ............. ..... .... $1.46 
3 / 16" .. .................. $1.79 1/ 4" ................ ...... $2.10 

Much lower prices when ordered in quantities of 25 or 
50 square fee t. Send 10 cents for catalog. listing many 
other plastics and materials, and Plastics Handbook. 

CARMEN BRONSON COMPANY 
165 East 3rd Street, Dept. LP Mount Vernon, New York 

27J POPULAR 
II SCIENCE 

Men of vision and Modest Capital 
see prosperity and independence 1n 
this big .fl.eld today. Everywhere 
every kind of building to be done
residence construction biggest of 
all. Big demand for quality blocks 
at low cost. Our Blocker Vibrator 
produces high quality blocks from 
sand and gravel, limestone screen- 4111 
lngs, or any light weight aggregates. 
All steel construction-w111 make 800 to 1200 blocks 
every 8 hours. 

W R I T E for detaila and '"H- to Start and Operate a eo. 
crete a nd Cinder 81ock Plan'- N- ~I 8u•h••• 
Rich in OPPOrtunity." Ru•h name, add,... toder 

CONCRETE BlOCK EQUIPMENT CO. 
820 CENTRAL, DEPT. 102, KANSAS CITY .. MO. 

Put on your own broadcast at home with 
this Hadio Mike. Sing, Talk from any room 

ln t h e house. Make announcements. Lots of funl It's 
w onderful voice practice. Ea s ily attached to any radio. 
SEND NO MONEY. Pay postma n $1.98 plus postage. 
Send check or money order and save postage . 
ROLEY SALES CO., 154 Nassau St., Dept. 809-M, New York 7, N.Y. 

PHOTO 
EN 

ENTS 
I s P hotography your hobby? Do you want 
a profitable easy bus iness a t home? Make 
PHOTO ENLARGEMENTS for yourself and 
others. Your cost Sc each and less. The 
AU·TO·MATIC requires no experience. Als o ANY 

COPIES any picture. Interesting clrCU· 
Jar FREE. 

PHOTO-SPHERE, Dept. S, Lilli lslud City 3, Maw Yerk SIZE 

/or ATHLETE 1 5 FOOT 
fungous Infections, ringworm 

try ULTRA-TONE 
MAGIC SALVE 

Used by thousands of vets in Pacific area with 
wonderful results. Get yours today. Ask your 
druggist or mail 50c. Agencies open. 

ULTRA CHEMICAL PRODUCTS, Honolulu 46, Hawaii 

NJTE • GLO LL~~~Nu0E':t5 KIT 
1 oz. Luminous Lacquer-2 oz. Preservative Lacquer and Brush. 
For Dark Room, House Numbers, etc. Send $1-Postpald. 

SAMUEL ZOLA, Dept. AB, 1182 Broadway, NYC. 

Say You Saw It 

In Popular Science 

Genuine Imported Swiss WRIST WATCHES 
$1350 Sweep second hand. 4·Jewel move· 

ment- radlum dial. H andsome wa. 
- fer·thln chrome case. A handsome. 

plus JOOf0 durable dependable watch. Excel· 
tax lent f or professional and bu s iness 

peopl e . Send check or money or· 
der. Include $ 1..35 tax. C.O. D.'s accepted. 
;.\fodern. streamlined expansion watch band. 
Fits an y wrist. Non-tarnish slivery finis h. 
Stainless steel. 
Formerly $2.50. 

Now only $1.00 
al so gold plated 
expans i o n band 
$2.50. 

Se•d d1elr or 
•n•1 erder to: 

Cedo Sales Service, Dept. P.S. SS, P.O. Box 4, New York 51, N.Y. 
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THE NEW 

CONSTANTINE 
ASTER MANUAL 

Bigger and better wi th more new 
pages o f h elp ful articles and informa
tion on materials and supplies. Hun 
dreds of familiar i tems ba ck again ; 
doze ns of n ew a ddit ions including 
lumber, veneers, inlays, plyWood , 
tools and finishing materials . The 
grea test . 25c worth ever offered 
craftsmen a nd woodworkers. In ad
dit ion, wit hout charge, a y ear's sub 
script ion to Chips & C hats to keep you 
u p to date on craftsm en's activit ies 
and many b argains. Send 25o n ow to 
ALBERT CONSTANTINE & SON, INC. 
711-J Eut 1351h St., Mew York, 54, M. Y. 

1734 

COMB-A-TRIM 
THE NEW QUICK TRIMMER 

Something New I Trim your hair with
out any experience. It' s easy ! The 
excess hair comes oft" smoothly and 
eas1ly by just pulUng t rimmer through 
hair llke a n ordinary comb. Also re
moves hair from legs- armpits. Save 
on hair-cut bills . . . Trim your 
own hair or the whole family's. 
Bend 59c and your Comb-A-Trim 
wlll be sent at once. 

s Extra Blades 
(Year's SUPPlY) 2SC 

SPECIAL OFFER 

Comb·A·Trlms for Send $1.00 tor 2 2 $1 
and save 18c. 

COMB-A-TRIM CO. 
carew Tower Dept • .11·11 Cincinnati, o. 

Into Money 
BELSAW MOORS 
in 10 , 1 4 , 20 , 24 !t. 

:;.....~/Jsawlng lengths . Patented Mech a ni 
cal Feed, accurate set works and 

positive d ogs . Us e tractor or old auto en
gine !or low cos t power. Thousands used 

commercial sawing. Pays f or Itself quickly. 
se~td P •Ost card tod ay f or FREE booklet . " How To 

and Catalog or Woodworking Equipme n t. 
LSAW MACHINERY COMPANY 

1846·Q 3542 Main Street, Kansas City 2, Mo. 

WRIST WATCH SALE 
$8.50 Written Guarantee With Each Watch 
Handsomely designed wrist watch made by Swiss 
master watch craftsmen. Has a sturdi ly. finely-con
structed chrome case, open figure dial, sweep second 
hand and genuine leather strap. SEND NO MONEY ! 
J ust pay postman $8. 50 plus rew cents postage and 
10% F ederal excise t ax. Wear for 10 days on our 
money back if not satisfied guarantee. A real barga in . 

UNITED PRODUCTS CO. 
7941 8. Halsted, Dept. M MS-505. Chicago 20, Ill. 

UFE TIMER PAK-LITE LIGHTER 
EXPANSION WATCH BAND. & CIGARETTE CASE 

Stainless steel , Ruat All In One. Some• 
proof, Non magn etic. thing Exclustve. 
$1.00 Postpaid. $1.00 Postp a id. 

ADAMS MERCHANDISE CO. 
285 Walnut St., Newark 5, N. .1. 

WEEJUNS 
f OA 

tf iSU AE -Wf-'1 

10 IN. 
HIGH 

--

Friends will howl when you 
pull the chain and . .. out 
pops a cigarette! Holds 
loads of cigarettes. Bowl 

on bottom is a deep ash tray, re
movable for emptying and clean
ing. Makes a dandy gift, useful 
office, or living room rib-tickler. 

CIGARETTE " POPS" OUT 
This Built for Service-"privy" 
cigarette dispenser and ash tray 
is beautif ully made of wood, 
stained in an attractive color, 
with a solid black wooden base. 

Substantially $2gg 
con structed 
throughout. 

SEND NO MONEY 
Rush coupon below. 
If this novelty doesn't 
create a sensation in 
your home or office, 

return within 10 
days for full re
fund. 

MAIL THIS COUPON TODAY 
5th Av. Mdse. MART, Dept. 410, 150 Nassau St., New York 7, N.Y. 

-, 
I 
I 
I 
I 
I 

Send . ..... ... .. Cigarette Dispensers and Ash Trays. 
I will pay postman $2 .98 each plus postage. I may return 
within 10 days for refund. 
0 I enclose $. . . . . . . . . . . . . . full payment. 
Name . .•...••••.••..••••.•.•... . .••• •• • ••• ••• • 
Address .• • ••••••• •• • • •• ••• • •••• . ••• ••••••••• •• 

RE IN PRODUCTION 
ORDER BENJAMIN AIR RIFLES & BENJAMIN AIR PISTOLS 
trom 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 4, MO. 

Say You Saw 

It In Popular Science 
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This 12-inch wood 
di fficult not to do masterful work 

in every turning operation. 

New in design and outstanding in quality, the 
Darra-James Model 20 for industry and home
workshop features these advantages: End play in 
spindle taken up without replacing or rebuilding 
any part of the head. Steel V-type four-step pulley 
gives variety of speeds. Perfect alignment of 
centers assured by accurately machined tongue on 
head and tailstock. 36" centers, 
Structural aluminum alloy, rust 
proof. 8" removable tool rest an~ 
tool holder furnished as standard 
-equipment. 

Available for immediate shipment. 

Waterbury 14, Dept. A-1 0, Connecticut 

0/f<r includes 2 books: N"' 
Fabrication Manual & Giana 
Catalog, lisung the most com
plete scock of Plastic Mawiab. 

Accessories, Tools. 

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

Now you really can TEACH YOURSELF to be 
an a rtist with the help of one of the 
country' s leading art d trectors-draw 
and paint for magazines, ·advertisements, 
calendars, etc. Big money, pleasant work. 
Cartooning, Pen & Ink Illustration, Figure 
Drawing, Water Color, Perspective. Oil 
Painting. Complete in S Books. ONLY $1. 
Genuine artists' models shown in actual 
professional poses. Over 1 00 illustrations. 
New Added Feature : progressive sketch 
sheets showing drawing !rom start to 
completion! 
MONEY BACK GUARANTEE! Fill out cou• 
pon, enclose in envelope with one dollar 
bill or money order, and mail to 

HOLLYWOOD ARTISTS 
P.O. Box 2344 Los Angeles 54, Calif. (P$-3) 

NAME _________________________________________ __ 

ADDRESS·------------------------------------------

CITY _______________________ STATE ________ _ 

COMPLETE COURSE POSTPAID $1.00 

JUST OUT -WAR SURPLUS-BRAND NEW 

DIAMOND SAW BLADES 
With Actual Diamond Dust on Cutting Edge 

lormerly Sold up to $30 eachf 
Now at greatly reduced prices 

61nch $3.60-8 Inch $4.70-10 Inch $5.80 ~~~ 
(All have % inch arbor hole) 

Useful for cuHing of any hard material such as tile, glass, 
ruby, plastics, slate, stone, marble or quartz. 
Ideal for Hobbyists, Mechanics, .Jewelry, Glass and 
Porcelain Workers, Marble Cutters and all who need 
a fast, true cutting saw blade for hard substances. 

Fit Skill saws and any ordinary motor 
shaft. Especially treated steel disks
original packing-Quantity L i mited. 

Mall order today. Enclose check or M-ey Order Today. 
All prices are p-tpaid. Sent C.O.D. plus cost, If you wish. 
DIAMOND DISKS Dept. 82-140 Wes t 42 St. 

New York 18, N. Y. 

87 FLOOR PLANS 
39 EXTERIORS 

EXTERIORS with 
FLOOR PLANS 

Low Cost Cabins. Modern Homes 
Pre-Fabricated Houses 

, Fire Place Construction 
Built-in Furniture. Row Boats. 
and Docks 

Send $2.00 
WOODBECK PUBLISHING COMPANY 
214 Winchester Place, Grand Rapids, Michigan 

HOUSE PLAN TEMPLATE 
Made of clear sheet plastic. with 
accurate cut-outs for drawtn1 
door-swings, plumbing and elee
trle ftxtures, fireplace, stairs, 
moldings, roof-pitch, ete. Stand
ard \/4" = I' ·0"' seale. 

$1.50 POSTPAID 
Send card for lis t of templates 

TIMELY PRODUCTS CO. 
Box 206£, Columbus 9, Ohio 

START HOME MAIL ORDER BUSINESS 
Start small-grow big. Amazing new course shows you 
the way. Write today for full particulars. No obligation. 
BELFORT (DePt. 0) Enclneerlnc Bide •• Chtcaco e. 111. 

BREATH EASY 
IS GIVING RELIEF 

TO 
THOUSANDS OF SUFFERERS 

FROM THE SYMPTOMS Of 

ASTHMA 
OF NON· CA RDIA C NATURE 

AND HAY FEVER 
THE MODERN INHALANT METHOD 

SOLO ON MONEY-BACK GUARANTEE 

•CAUTION Reod literot.
thoroughly oftd u te Oftly • 
dirK ted 

Write 
.., lftfor,..,l 1 A 

Todoy! 

Write to Dept. PS 
BREATHEASY DISTRIBUTORS, INC. 

65 Cedar Street, Seattle 1, Wash. 

Say You Saw It 
In Popular Science 
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Popular 
MOTOR BOOKS 

INDIANAPOUS "500" 
RACING BOOK 

Just out! 1000 Illustrations; 320 
l arge pages: complete data on every 
race 1909-1946 Incl., $3.50; with De 
Luxe red Fabrlkold binding', $5,00. 
Book on 1946 race only, $1.00. 

Racine With Mercedes-Benz 
176 pages, 93 action photos. Fa

mous Grand Prix drlv~rs, speedways, 
cars described. Graphic, thrilling Inci
dents on European tracks. $2.00; 
cloth-bound, $3.00. 

Famous Motor Scrapbooks 
Nos. 1, 2 & 8 available, 51.50 t'ach: 

eloth-bound. $2.50 eacb. Power & 
Speed, $2.50. Ab Jenkins' Race His· 
tory Book, $1.50. Speed-How to Ob
tain It, $1,50. All books postpaid. 
See our ad under Antos, Classified 
section. 

Clymer Motors, Dept. a.to 
2125 W.Pico,LosAnceles&,Callf. 

Send for FREE 
Motor Book 

BUILDING CONSTRUCTION 
with cement composition and cheap wood builds 3 
r oom hou se low as $250. Farm building low as $:SO. 
Homemade f orms make blocks, panels and tiles In 
color, and wallboard of sawdust and other compo
sitions. Wall -high blocks, Insulated, with finished 
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 buzz saw easily made f rom an old auto. 
Make d oors an d windows. :SO proved ways to earn 

$10.00, $15.00 a day. 100 lllustratlons. Guaranteed book , $1.00, 
MAKE FURNITURE OF COMPOSITION cement, sawdust, paper,aabeatoa, 
Hom~made cement. Some part scrap wood. and metal make tables. 
cabinets, chests, racks, s helves , Inclosed atnks , lawn novelties and 
toys . Over :SOO% p r ofit, :SOc. 
HOW TO MAKE ACCURATE SHOP MACHINES, saws, drills , forge 
lathes , tools, electric weed cutters and many other things from old 
auto parts and washing machine m otors. Illustrated, :soc. 
HOME MFG. ENTERPRISES, :SO selected home shop projects. :SOc. 
Specia l : All four booklet s describe d above, 52.00 postpaid. No C.O.D. 
HOME INDUSTRIES, 1318 So. 30th Ave., Dept. PS., Omaha 5. Nebr. 

500,000!!!! 

• • 
Send 3 cent stamp for 118ARGAIN" list. 

A. JAEGERS 
BOX 848 SO. OZONE PARK 20, N.Y. 

* 
* * * 

GERSTNER Tool Chests 
Ftrst choice of Machinists and Toolmakers f or 40 
years because of proven values . Free Catalog. 

GERSTNER TOOL CHESTS 
546 Columbia St., Dayton 7, Ohio 

* one prints each 8-exp. roll 30c. * 
Send roll and money. * 
CENTURY PHOTO SERVICE Dept. X laCrosse, Wis. * 

WITH THE GLUE THAT 

MANUFACTURERS USE 

akes ioints stronger than the wood 

itself. No mixing - No heating - No 

unpleasant odor - No chilled ioints. 

THE FRANKLIN GLUE C:O., COLUMBUS 15, OHIO 

• 

A ll s izes from 4 to 131h 

All widths from AA to EEE 

Newest thing in com
fortable, serviceable boots. Ideal for hunting, 
fishing, hiking and all kinds of outdoor use. 
Made in soft, pliable, heavy-oiled waterproof 
elkskin. Same design, construction and high 
quality standards as famous boots worn by Para
troopers during war. Write to our Dept. PS-10 
Specify size and width. Enclose check or money 
order for $9.87. Boots sent immediately, postage 
C. 0 . D. Money back if you are not entirely 
satisfied on receiving boots. 
CORCORAN INC., STOUGHTON, MASS • 

-
PROVING GRO 

For vour home building ideas 
Play safe-try your ideas on a model, before 
you build . Making a scale model is easy-no 
tools needed-with a PLAN-A-HOME Model 
Kit. Simply insert pre-cut wall sections in 
slotted wood footings. Change as often as you 
like. Furniture cut-outs for every room. Thous
ands of satisfied users. 
Send today for 315 p iece kit. 3-day inspec
tion privilege. Postpaid, $4.75 ( $5 west of 
Rockies and Canada). PLAN-A-HOME Model 
Co., Elkhart 6, Indiana. 

PLAN-A-HOME MODEL KIT 
Ma kes a model of any 4 to 9 room plan 

OCT . 211 
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$3450 

With t he MAGIC WAND 
Welde r, be g inne rs soon b e 
come e xpert at w eld ing, 
brazing a n d s o l d e ring. 
Heavy- duty t r a nsform e r 
built into handy, shock-proof 
carrying case, ready for in
stant use. Just p lug it in on 
nearest 110-V, 60-cycle AC outlet. 
Handles any metal-s te el, iron, bronze, 
bra~s, aluminum, etc. 6 ranges of w e lding 
heat. Dual- purpose e lectrode holders ( f lame and 
arc), Welding, brazing, and soldering supplies and 
helmet included. Weighs less than 30 lbs. packed. Sold 
by hardware and auto supply dealers. 

WELDING MANUAl. FREE 
28 pages packed with information-practically a course 

in welding, brazing, soldering. Tells when and how to use 
each process; handling of various metals; additional uses 
for welder; etc. Handy pocket size-should be in YOUR 
pocket. Write now for your free copy. 

JOHN H. GRAHAM & CO., INC., 
General Sales Agent 

Dept. E 105 Duane St. New York 8, N. Y. 

Kills the fleas 
QU ICKLY! 

Keeps others off 
for days ! 

--====::;:;;~::::::::::..._=~S~tt~' ll 2 Sc and SOt 

278 POPULAR 
SCIENCE 

---• ~ubricate~ 

~~. • ~e;;_~tS"'Rust 

• Cleans • Polishes 
EVERYWHE RE 

FOR CITY 
Alll COUitt 

vi'Qrlonnl(p~owll/lfnnpfne/HI'eF 
Build up a business of your own with Nationally 
Advertised Products bearing Underwriters' label. 
Sell to schools, factories. service stations, ware
houses, hotels, restaurants, public institutions, 
truck and bus companies, grain elevators, bouse 
trailers. autos, farms, homes, etc. Capa ble man 
can ea rn r eal money. Established in 1916. Write 
letter wUh details, aoe, expertence, etc. 
Dept. 92-22 FYR-FYTER CO •• Dayton 1, Ohio 

~:~:~~:lee- MOTOR SCOOTER! AS LOW AS 
Speed S0-45 MPH. 2 speed transmission. Low gravity $29 95 
spring frame for better control and easy riding. • 
Large 12" tires -ULTRA STREAMLINED! Gas model 
has 2 H.P. engine. Electric has hi -rate self contained 
charger-plugs Into any 110 volt socket! 

Send Only ~1 00 (cash or money order) for rom
~ · plete photos. blueprints, const rue· 

tlon details. lists of factory made parts, prices, 
etc., as well as detail ed Information on 20 
other products- some as follows: 
Electric & Gaa Lawn Motcrr• 
Ctutom Built Home Freezer• 
A" to & Home Air Co.,ditioner• 
Electric Outboard 111oton 
I H.P . Garden Tracton 

SH 'POLIS ' 
New Invention! • Sells Like Wild 

--

DRILL-INDEX ~nf~i~!~~~ 
indexing and filing twist drills. Eliminates search. 
Made entirely of steel In nine sizes. See your 

dealer or w:ite to 
HUOT MFG. CO. 

4 36 Foo t Schultz Bldg . St. P a ul 1, Minn. 

Say You Saw It 
In Popular Science 

World's 
f inest 
Viewer 

' Thrilling, colorful 
transparenci es of 
beautiful Hollywood 
Models., . so real . . 
so lovely they'll take 
your breath away. 

LJfe-like, crysta l clear magnifica tion comparable to theatre 
Kreen projection. For 35 rom. slide,, s trip film and 8 or 16 mm. 
movie film. * Special Combination Offer-Two exquisite trans. 
parencies of lovely Hollywood l\lodels and gengational Hollywood ~~~: ... _., 
Professional Viewer- BOTH FOR ONLY $3.50 -~::'•~::: 
Studio Guild, De p t. S, Box 8 30 , Holly wood 2 8, Colif. ,. .... , •• 1 
0 Send Special Combination Offe•· for onl)-· $3.50 0 Find enclo~ed $·--- $3.•;•

0
• • 

0 Send 2 full color art )J<><fd <licles for onlr $1.00 C Send C.O.D. •-iiiiiLJI ... 
- If MON£Y ORDU OR CHECK IS iNCLOSED WITH OIDU. WE W ILl PAY PO$TAO£ -
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OPERATES FREE 
Positively needs no bouse current, no bat

teries. Has no tubes. Remarkably requires 
no ground connection _and no lengthy old
fashioned aerial. HAS SPECIALLY DE
SIGNED, RADIO IMPULSE RECEPTOR, 
6 1/2 ft. sq. Receives local standard broad
casting stations. (Exciting long distance 
reception at night.) Radio gives headphone 
operation for personal use. Has excellent 
tone; adequate volume, sensitivity and power 
of selectivity. Exceedingly simple to operate. 
Can be built even by teen-age youngsters 
using wire and only a few ordinary, readily 
obtainable, reasonably priced, new or used 
parts. This practical radio sensation may well 
develop into an "ATOMIC BOMB HIT' 
amongst hobbyists, young and old. Be the 
first in your neighborhood to build and enjoy 
this thrilling radio. For all necessary plans 
and illustrations send $1 to PAUL SEMAN, 
Dept. 2, 1522 Fred St., Whiting, Indiana. 

HUNTER'S 
COMPASS 

Hunting Case, $2.50 
Watch Type, All 
Metal, Jeweled Longines 

Engineers All Metal Army 
Type Hand-Sighting 

LEVELS 
$1.50 

-----------------------
PUBLIC SPORT SHOPS 

13 S. 16th St., Phlla. 2, Pa. 

• 1 to 9 H.P. Ctrcu.lara on request. Building 
more now-We supply repairs 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-cooled engine; or walking 
type Garden Tractor lh to 3 H.P. or 
convert truck or auto into Farm Trac
tor. Each with steel or rubber tires ; 
will plow, cultivate. Plans fo~ 
building, in few hours, any one of 
above. postpaid for Sl.OO estate 
which wanted) or all 3 for $2.00. 
Money Back Guarantee ! 

SHAW MFG. CO., S710 FRONT ST. 
Galesbura, Kansas 

668PS North 4th St., Columbus. Ohio 

No COD's 

SilK SCREE/I 
PRIICESS 

Jealously G uard..:! Trade Sec:rets NOW 
Available to You 

Drvtlop a Profitable Business of 
Your Own ••. or a Hobby 

Prepare youraell lor aD interesting top paying position. 
Thousands of job& open. Silk Screen Proceas signs. dis- · 
plays. Xmas cards. toys. etc .. IN GREAT DEMAND THE 
WORLD OVER. You may make enough the second week 
to pay lor the onlire course. EASY TO DO ..• EASY TO 
LEARN. No educcrti"on or mechanical knowledge required. 
BOO~~ 3·color Silk Screen Processed cover and 
~ sent FR£E. Write NOW! 

C ORNIA SCHOOL OF SCREEN 
Dept. P06, 2110 So. Spaulding Aven\le, Los Angeles 16, California 

POISONS 
THEIR 

CHEMICAL 
Dmmllll 

AND 
DDi£JICY 

TREATllOOS -
BROOK&S 

ASI> 
ALYU 

BECOME AN EXPERT ON 

POISONS 
Here at last is the really practical book on poisons. 
All the data in one v.olume-names, synonyms, for
mu las, and antidotes. Industrial a nd medical uses, 
etc. Invaluable for home, hospita l, laboratory, fac
tory. A brand-new, authoritative book by Sgt. Vin
cent. J. Brookes, New Jersey State Police, & Hubert 
N. Alyea, Pri nceton University. $3.00. 
,---EXAMINE THIS GREAT BOOK FREE--, 

I D. VAN NOSTRAND COMPANY, INC. · I 
250 Fourth Avenue, New York 3, N.Y . I Please send me o copy of "Poisons." Wittl in 10 I 

I days I will either return the book or send you 1 
$3.00 plus a few cents postage . 

I I Nome ........................ ..... .... ........... ......................... . 

I .Address......... .... ....... ............ ...... .................... ......... I 
I City .......................................... State .... .. ................. I 
I Pup . ~c:-l.I0-44i I 

a.----------------~ 
OCT. 279 
1 946 
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These two giant volumes are packed to the brim w ith every• 
thing you want to know about radio-how to build and repair 
all types of rece ive rs, FM sets, portables, radio-phonographs, 
shortwave se ts, w irele ss record players and recorde rs! If you 
ever want to " trouble-shoot" • • • make your own t e sting 
instruments •• • che ck circuit s ••• or build magnificent sets 
• • • these are the books for you! Order today! SEND NO 
MONEY! Just depos it price of books with postman plus few 
ce nts mailing charge. If afte r 7 d ays' free Trial you a ren't 
thoroughly d e lighted return these books and your mone y will 
be refunded! SO SEND YOUR ORDER NOW WHILE THE 
SUPPLY LASTS! 

';M de HUt-#e -

IIJ4Iet4 tD dedU 4et4 
RADIO FOR 

. THE MILLIONS 
648 Pictures! 

192 Giant Pages 
78 Complete Plans 

ONLY $1.98 Deluxe Edition 

SAVE MONEY! 
And order both 
books together! 

BOTH AT THE 
BARGAIN PRICE 

OF ONLY 
$2.98! 

OR SEPARATELY: 
RADIO FOR 

THE MILLIONS 
$1.98 

EVERYBODY'S 
RADIO MANUAL 

$1.49 

';M de m4#e -IIJ4#et4 
tD, -~" 

EVERYBODY'S 
RADIO MANUAL 
256 Pages! 216 Pictures! 
75 Wiring Diagrams 

ONLY $1.49 in Deluxe Binding 
Get your step-by-step instructions for radio 
repairing from this dear-cut, simply written 
manual! Here are hundreds of p1ctures and 
wiring dia~rams to show you bow to solder , 
cut and dnll . .. how to read diagrams, check 
circuits, make testing instruments, measure 
capacities, identify high voltages, calculate 
resistances, and find open circuits. 

How To Modernize Old Sets ! 
Reaci the big chapter on improving old radios, 
wiring battery sets for AC current, adding 
phonograph attachments, and adapting sets 
for short wave reception. You' ll find com
plete plans for buildin~; 11 sets including an 
AC-DC short wave rece1ver, a 3-way portable, 
a home recorder, an FM receiver, and a h igh 
fidelity amplifier! It's just bursting with 
shortcuts, pictures, diagrams, conversion 
tables and codes! Be sure to order today! 

How would you like to build your favorite type of radio? 
"Radio For The Millio1u" gives you simple dear-cut in
structions and hundreds of detailed picture-diagrams for 
e\·ery type of radio you will want! It shows you exactly how 
to build no less than 78 radios, phonographs, and combina
tions. There· s an 8-tube FM receiver, two-way radio station, 
bicycle radio, 2-tube set, floor lamp radio, tiny portable, 
mid~et AC-DC set, superhet, high fidel ity amplifier, all-wave 
receiver, bed radio, and a vest-pocket receiver! You' 11 find 
scores of NE\V IDEAS, coo-and read how to build hand
some new cabinets, a dual-turntable phonograph, a "B" 
supply for portables, a rectifier unit, a television antenna, a 
record player, a home recorder, and a light beam transmitter. 

1 POPULAR SCIENCE PUBLISHING CO., : 
I 353 4th Ave., New York 10, N.Y., Dept. 10-46 1 

A SPECIAL BARGAIN PRICE! 
Think of it! A giant book with 648 pictures, 192 pages, 78 
complete plans for radios and phonographs-all for ONLY 
$1.98 deluxe! Just one of the repair jobs described could 
save you several times small cost of the book. 

280 POPULAR 
SCIENCE 

: Send me the following book(s) checked: I or s2 98 : 
1 0 "Ever1body's Radio Ma1wal". S1.49 l for both 1 1 0 "Radto For The MillionsJJ, $1.98 J 1 
I On delivery I will pay postman $1.49 for Et:erybody's 1 
I Radio Mam1al or S1.98 for Radio l:or Tbe ,, li/Jiom- 1 
I or $2.98 for BOTH (plus postage). If not delighted, I 1 
I may return books within 7 days for full refund. 1 
I I 
I I 
II ~~~......................................................... .. . ................ .... ... . ... I 
I I 
I ADDRESS... ............................................................................. I 
I I 

: CITY ....... ................................. ZONE ........ STATE........ ........ : 
1 0 Check here if you send payment with order, and 1 

we will pay all shipping costs. Same return privilege. 1 

------------------------------~ 
Cllpyngh'ed m tenal 



The greatest power tool value· ever 
offered to American craftsmen 

6 Maior Power Tools -
Complete with Motor 
and Full Assortment of Accessories ·· 

Made by a long-established power tool builder, many 
thousands of Duro tools have been used for years in home 
workshops, schools and industry. The motive power of this 
shop - the sturdy, rugged, Duro Hand Grinder - has long 
been recognized a s one of the finest light grinders on the 
market - and is today in wide use in both industry and 
home shops. 

Handles Scores of Operations 
Designed primarily for light work in wood, plastics 
and light metals - this remarkable shop con be used in 
many ways by home craftsmen and model builders for
routing, shaping, engraving, grinding, polishing, carving, 
cleaning, buffing, de-burring, sanding, drilling, turning, etc. 

Here is the greatest value in power tools ever offered 
to the American craftsman. Consider this: You get a 
Power-driven Drill Press, Lathe, Shoper, Router, Bench 
Grinder, Hand Grinder- complete with AC.-DC motor, 
all ready to operate - with a compact accessories kit 
containing 50 sanding, grinding, drilling, polishing 
accessories-all for only $59.95. 

Send for FREE Circular 
giving complete description, specifications, and show
ing photographs of many unusual jobs ihat you can 
do with this shop. Also names of nearest dealers where 
you can see the shop on display. Mail coupon today! 

r.l DURO MEtAL PRODUCTS co:--- II 
2651 North Kildare Avenue, Chicago 39, Illinois 

1 Gentlemen: J 

I 
Please rush me your free illustrated circular giv- J 

ing complete specifications and photos of the New 
1 Duro Workshop ••• plus a list of dealers where I J 
( can see the shop on display. I 
1 Name 1 

I Street Address J 

I c· L..!Y __ ----- State J _ ___ _. 
OCT. 281 
1946 
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*STEAM ENGINE : S ingle cylinder; double 
acting ; 50 to 4,000 RPM, using 10 t o 50 
lbs. steam or a ir pressure. Dimensions : 3',4" 
high 3" long, 2'/• " wide, wt. I lb. 2 oz. 
Ready to ru n. P rice: $30.00. ( Be ller, Kit, 
with burner, complete with ftttl ngs $1~.00.) 

*GASOLINE EN GINE: Single cylinder; 4 
c y c l e; adJu s table 
va lves ; s teel pi n Ion 
a nd cam gears real 
i g n itio n a y s 
s p ee d 30 to ;S,uuu ~ 
RPM ; d eve lo ps &P• 
proxi mately 'Is H P. 
Stat ionary or Mar ine 
b a s e : Dime nsions : 
7%" high, 3'' wide, I" cyl. diamet er, I" 
st roke. P rice with coil, c onde nser a nd 
at art in g rope ....... ~···-··········-···-··-········· · ·$40.00. 
All T ECO engines a re bench t ested a nd 
ready-to-run. Ask for them at your Toy 
S tore or Hobby Shop~ or send direct for 
Immediate delivery. toet one todayl 

The THOMPSON ENGINEERING CO. 
214 Winchester Building, GRAND RAPIDS 2, MICHIGAN 

2 POPULAR 82 SCIENCE 

• 

S end only • 1 .00 f o r o ur beau tifUl aeleC• ~, 
tlon of 20 d i fferent Flight Squad r o n and • 
S h o ulder I n s ignia and r,eceive the RARE 
B IKlNI B OMBE R lea therette b reas t p at.ch <> 
abs olutely FREE. Tremendous vlllue . C'nl· 
o red Insignia book w it h y our o rde r a t DO 
cos t . Send to ·d:.',' '· Offer limited. 0 

THE INSIQ,.IA MART, Dept. 8 · 1 8 
703 Broa dwa y . Ne w York 3 , N . Y. 

0 @~®lll ·Ol0~®rJ0f 

CUTS WITHOUT 
REMOVING SHAFT- '-"" 
ANY W IDTH- DEPTH
LENGTH . No rrulling machines
no chisels needed. Curs new splines, 
recuts old. Ideal for home or industry. 
Guaranteed-send SPECIAL 
ch eck or money order PRICE 

for immediate delivery $3 31 S 
ORDER TODAY PREPA ID 

HOMER MARTIN, ASSOC. 
4 16 - A 1001( I LDG. •DETROIT 26, MICHIGAN --

''JACKPOT'' 
Ho m e Model 

COIN MAC HINE 
Great fun-maker for recrea
tion r oom or club. Soon pays 
for itself. Fully automatic 
payout, three reels, wlt.b all 
the usual winning combina
tions . . . . cherries, lemons, 
plums, etc. Double jackpot. 
Set for 60% payout to the 
player, 40 co profit for the 
house. Guaranteed to satisfy or 
money back. Rugged lifetime 
construction. Ht. 181h in. 

Takes space only l4H, x ll lh in. CHOICE OF 1¢, 5~. 
10, , or 25¢ PLAY. ·-Shpg. wt. 47 lbs. Send $50.00 
deposit, balance C.O.D. Express F.O.B. Chicago. 
Immediat e d e l iv ery . .....•..... Eae h, $198.00 

POCKET ADDING MACHINE 
Sturdy at eel construction for llfeUme use. Adda. 
subtracts. aids multipllc.atlon. Capacity 999,· 
999.99. A real machine-guaranteed 5 ye.ara. 
Thousands or satisfied uaera. Send name and 
a ddress. We ship immediatel.Y. On dellvery, 
pay post man $2.50 {plus C.O.D. and postage 

$250 chargee>. If you send $2.50 with 
Free order. we pay postage. Leather -

• - ette case 25c additional. Your 
Tr1al money back after 10 days' t rial 

' f not satlsft ert. 
TAVELLA SALES CO., 21· NA West Broadway, New York 7, N. Y. 

MAGIC!! WITCHCRAFT!! 
Cut and restored r ope trick .. $ 1 .50 I Each trick complete 
Obedient knot rope trick .... $ 1.00 wi th instruct ions and 
Indestru ct ible newspaper . . . 5 1.50 materials. Postpaid. 
Co m p lclc Kll fo r pJ•Oft'~~ l nnn l sho w . lnc lud lntr 3 tric k s , $3.00 
R. P. CO., 14~ MONTGOMERY ST., BROOKLYN 25, NEW YORK 

"I~ Sltlll~tl - Not ltlll~tl" 

DRIVE 
S MOOT HLY, SAFELY by relazed con
trol. Enjoy us ing 11luat rated, tested 
self· instrurtions t hat teach you step by 
step t o become a capable, confident 
drirer. $3.00 postpaid. 

THE BROWN DRIVING SYSTEM 
BOX 105-S, Hill Station H • rrlsburc , Pa. 

H i Dh Standard ln8tr uotion In Fi ne Dri ving Since 19$7 

FIGURE DRAWING WITHOUT A MODEL 
Learn how t o draw the huma n form from every view. In every 
oositlon. Over 300 "real- life" drawlnas in Cliff Young' s new 
book. Or der today$ 1 pp.full cost.Artbooks list included FR EE. 
HOUSE OF LmLE BOOKS, 80·8 E. 11th St., N.Y. 3. d~ 

CONTROLLO-DICE 
Easy t o Operate. No Switching. 

No Ski ll or Practice Needed . 
Complete Instructio ns wi th Order. 

PASSERS (% Quality lnlaid) .......... $3.00 
M ISSOUT (% Qual ity In la id) ........ 3.00 
Both Above Pairs .. .... .... ....... ........... 5.00 

Order C. 0. D. o r Cosh. PRINT nome and address plain ly. 

MAGIC HOUSE P. 0 . BOX 4322-DESK 2 
SAN FRANCISCO, CALIF. 

Say You Saw 
It In Popular Science 



FOR HARDEST STEEL. GLASS, ETC. 

Tungsten Carbide-the hardest metal made by 
man-carefully ground on diamond laps, brazed 
into stain less steel 6" 
ha ndle for marki ng steel 
and other metals- for 

ting glass. C uts all direc-
etching, m a rking, cut- $2 00 
tions. Easy to f ollow 
any contour. I n plastic 
case w ith p oc ket clip . PRICE POST PAID 
Dealers, Distributors and Salesmen w,.,,,,.,, 

LUCAS-MILHAUPT ENGINEERING CO. 
5051 SO UTH LAKE DRIVE • CU DAHY, WISCONSIN 

LIVE STEAMERS 
Blue Prints and Castings in % " Scale for S ix Engines 
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 High Street, Danvers, Mass. 

LIFE'S RIDDLE SOLVED 
by John H. Manas, Ph.D. 

MYSTERIES Of UFE UNVEILED. MAN'S 
SPIRITUAL UNFOLDMENT REVEALED THRO 
OPERAT•ON OF COSMIC LAWS. 

Rl1'elllUSTRATtD, $2.50 POSTPAID . 

f/10 PYTHAGOREAN SOCIETY 
182 WEST 421!0 ST. NEW YORK 18, N.Y. 

TELEVISI~1~0 A~T~~!~. (~~~S& T~~~~ISt~~~N LINE), $8.95 
antenna. all tYPl'S oC t r ansmission line. 

SIC LABORATORIES. 20·22 Van Wagenen St., Newark 4, N. J. 

SHEET METAL PROJECTS 
OLD SNIP'S BEST SELLERS 

34" x 44" BLUEPRINTS 
~103 COLONIAL POST-TOP LAMP: Eight 
paned type. G enerously proportioned . .. 17" 
from post socket base to chimney cap ... 10" 
across top of cornice. Hinged door with 
weathershield. for reiamp!ng. Makes a par
ticularly beautiful copper project. Full scale 

~t~~t.:Cu:ii~n~~.~~~~~.~~.~-~~~ .. ~.~~~~.~~~ ... .. ....... $1.00 
DRAFTSMEN ASSOCIATES 

3300· 3 Aldlne St. Philadelphia 36, P a. 

ALL MAKES 

AUTOMOTIVE HEAT or TEMP. INDICATORS .50 
Repaire d Like N e w-Any Condition-Gua ranteed 

AUTOMOTIVE INSTRUMENT SERVICE PLUS 
POST 

2836 Montrose Ave. Chicago 18, 111. 

1\1 E W 
Fabric 

PLASTICS 
ating MANUAL 

Mnke beautiful ohjects of Plexl~tlas. Lu<:lte. 
C;ltalln. ('ol~·>; tyrcne at home. Jl•welry . n o v· 
cities. act•essorlos. St•nrl for new Jn.non 
word manual on how tn fnbrlrnt~. ·w t.· lfl nJHt 
Corm latt·~t plusllc mntl'rinls In homl' work· 
Nhop. Hun(freds of s•rnc.·li<"al ~\1Uf:t.•stton~. 
W rlttt>n h~· lt>:icllng pla.< tlcs c>ng in<•er. l'rll·o 
prt•palrt :!5<: 1 :<tamps or c·oln 1 . Or I!N FREE 

inforntattun .nnfi pric-l~ ll~t CO\"t•r lng u·an~THU·,·nt pln~
tlc sheet:;. rort. tuhinl! <'Ut to ~·our ' 1?.<' . \\'lltl· today: 

HOUSE BEAUTIFUL PLASTICS. 
D ept. L4, 5534 W. H a rrison St., Chicago 44, 111. 

LOOK FOR 
THIS 

DISPLAY 

It Identifies the 
dealer selling supe
rior CONGRESS pul
leys and couplings. 

CONGRESS 
PULLEYS & COUPLINGS 
Available in a large range of 
sizes, CONGRESS DRIVES 
increase the performance of 
your workshop. They are the 
same precision drives that are 
being used as standard equip
ment by many of the worlds 
largest manufacturers of high 
priced precision machinery. 
B etter hardware, hobby shop 
and farm equipment dealers are 
selling CONGRESS DRIVES. 
They are available in all popu
lar sizes with diameters ranging 
from 1 %" to 14". You pay no 
more for CONGRESS than for 
ordinary drives. 

• 

CONGRESS o•:,~~~~=G 
Detroit 12, Michigan 

KNOWYOURCAR 
Speed, Economy •nd llccurt1cy 

•&&.•1 U JUSY*e 
" .. <Mi-... ..,_.. ....... __,; .. _ ................ __ ., ...._ _._ ..... ....., ........... _,......, .. __ 
-.-'- .,....._ .. ......, -'-'-- 11 ... _ ............................ ..... ..... ~ ....... ..... ... ...,.._... .... .. . ,..._ ............................. _. .................. -- ....... ..... ...._ ..._-. r- - .. ~ _.... - • a. ....... ........ _ _.....,.. .... __ ..... _ _... _ ......... _.. .. _ .. 
.4,-.... _ ... w,. . .............. ..... ...... ,_.: .. -- .... ~---........ ..-. c._.. e-...,.., .... -..,..._ _ ......... 

COM,IIINOII Of CYIMIMII ...__....,....,._ ........ _. ... .._-.....- ._._. .......... ..... 
· ·--- ......................... no... ....... _ .__ , ...... ___ 
.~ ............. . -· "'- ..... ··---..... __ ... .......... .,.. ... _..., ...... 
- ... 4 ,..._ ~ ....... - __ ;;.;;, ...; ... _ __. ... _, 

.,.._.. •lf'MCM - '"' ... , ... ......... _ ......... . _.,.... ... c- .. __ ._....., ......... ._. _ ... _ .. ........ , ......... ... ............ _ ........ , __ _, .. _.. ...,., .,__ ............ .... 
....~ ... _ ..... . ............. 1 ...... ._. _.. .................. , 

Y&CUUM ....... ftSTI .. ..~ . ......... ·--- .............. loa ... _ ... ..._... 
4 .... - ....... ..... ............... .... ... ...... ...,._ ,, ..., ,, 

MOT CMI COU P\11111 ·--·· .......... ~ ...... ,.... .......... ........ _ ..... . ,... ....... ......... ..... ~_ ........... ..,_ 
..... ._ ........ .,..... .................. .. .................................... _ 

.,_....,. r.., .._. c..- r _,,. c.,.,...... .... • .......... ,., .... c-t. ·~ 
._, .. ._.C..W C--<••'-

0 ... -1--:-=--~ . ·-·-.... ...... . -..... ~~-.. :- . -_-.. ~~- .. • ... ~~~ . -
""' .rrill ._ • _,. 

' - ' . ._ ........ I • ,. - -, - ..,._ ·--· 1·-... --·~ !- - • . -·'"- ' ..... - ., .. - .-__ ,.-
loalor f~ I--,.. I aac. 

~c-.-, .. _ 
- - ·-
._, :. -:,-, - -I 

~·~~~ .... -
Every mocorist should know W' hat co do, How, When and 
Why to regula rly ~et the utmost in efficiency a11d economy 
from his automobile. You should be thorou~hly familiar 
with the fundamental principles of your car, kept in perfect 
condition is something of which you can be justly proud. 

Modern Motor Chart reaches you economy, .proper riming, 
tune-up dia~nosis moror troubles, proper p lug and point gap 
and many other valuable aids to satisfied motor operation . 

Fill in ami m<~il this coufJ0/1 

Y our ordn tt i ll be sbippetl immediatt:ly 

----------------------
Motor Engineering Specialist, Box 602, Tre nton, N. J. 

I enclose check or money order for S 1.10. Please send ar once. 

N A.r.IE ................................................................................................ . 

ADDRESS ............................... ~ .......................................................... . 
OCT. 4a3 1 9.(6 L• 

' uf.lyrigh old material 



MULTI-PURPOSE, RUGGEDLY CONSTRUCTID 

FLEXIBLE SHAFTS 
Sealed Against Dust & Dirt 
53V2" Length, %" Diameter (D.O.) 

ONLY ..•.•.••.•.. $5 t.~ 
P111111 

15 FT. LENGTH, with 
right-angle offset at· 
tachment '/a" $1495 
Diameter ( O.D). _ 

These SHAFTS can be used on lh" motor sbaft. or by remo'l"ing 
the couollng, In a chuclt uo to %" caoaclty. Shart size on 
overaUng end Is %" diameter, 2 4 threads per Inch. Speed r ange 
1 7:.! 5 Hl'i\1 to 3 6 0 0 RPM. Can be IJent or Ioooed to small 
rad ius for working in hard-to-get-at places. Outer covering or 
oil-resistant Neoprene. Useful for many purposes, Including 
Buffing, Grinding, Urilling, Polishing, Rotary Filing and Trans
mission of Power. 

VENTILATING FANS 
Complete with Motor for AC-110 Volts, 60 cycles, single phase. 
Equipped with Aluminum Blade. In frame, ready for mountlmr. 
8 " Blade Size .. .. $15.00 10" Blade Size .... $17.50 

12" Blade Size ..... . $27.50 
Other sizes op to 42"-on quotation. Add Postage to aiJ prices. 

KITCHEN or ROOM U.S. NAVY 
VENTILATORS BATTLE LANTERN 

10" Wall Box Fan with $2950 Mfd. by Delta. Throw• $57 5 
automatic shatter on a 600-tt. beam. · Wa-
outdoor side and grille - terproof. With swlteb. 
on Indoor aide. PlusPasllll Less batterlee. Pl•s Pest111 

EXHAUST BLOWER $10~ for Furnace use or d a rk r oom venti-
lation. 3" intake, with motor for use on 
alternating current. 110 v. 60 Cycles. Plus Poateae 

ORDER NOW ••• DEALERS INVITED 

ELECTRIC TRADING CO. 
313 CANAL ST. NEW YORK 13, N. Y. 
Electric Fans & Blowers In most sizes for every Industrial, 
Commercial and Domestic use. Table Saws -Air Compreasors
Eiectrlcal Tools & Paint Spray . Equipment In stock. 

Actually soands like a real speedboat! 

No Springs! 

No Gearsl 
C011pl1l1, 
Post,aid 

Runs hal£ an hour on a small piece 
of fuel. (Fuel included). Sounds like 
a real 2-cylinder speed boat. Easy 
to operate. Will delight both young 
and old. Order-several. They make 
a wonderful gift. 

MAIL ORDERS DIRECT TO 

All Metal! 
No 

Movint 
Paris 

UTILITY STORES, 117 s. w ...... Ave. 
Dept. KK-12 

284 POPULAR 
SC IENCE 

CHICAGO I, ILLINOIS 

B-17 BOMB SIGHT 
Sblpplor Welrb& 185 lbs:.:,·;..--....., ... 

Brand new 

COST 
U.S.GOV,T 
S6000QQ 

B-17 Bomb Sight with automatic 
comput.ers. H igh precision mechan
ical instruments for engineers, 

YOURS 
FOR 

$3500 
F. 0 . B. 

CHICAGO 

technical schools. inventors. and model makers. Use for study 
- demonstration-parts. Hundreds of gears. gyros, metal 
bellows, pressure switches. lenses, motors. spirals, levers , etc. 

SEND MONEY ORDER TODAY 
P. WEIS!t 2929 t-ulaski Road, Chicago 41, Illinois 

ATTENTION AUTO OWNERS! 
New Power, Plckup1 Pepl 

Amazing TYPHOON SUPER
CHARGER is back again. ready to 
put new life into old motors, add 
to power. pickup, pep. 4 1.000 
u sers find gasoline economy, you 
will. too. Motor knock vanishes 
. .. Grease bath air cleaning k eeps 
dust out. Takes 5 minutes to in
stall with screw driver, fits on 

ar[)Uretc>r . today. mention make and car model. Only 
$5 .95. Ohio orders add 3 % tax, west of Rockies add 10 % . 

JO DAY MONEY BACK GUARANTEEI . 

TYPHOON PRODUCTS CO. ~Y!~C:,~~~':.1"e1e~ B~~~·o 

THE PLASTEX Industry needs manufacturers on SI!Uill 
scale and for big production of Lamp a.nd Clock Stands. 
Art Goods and Novelties ln Plas tex and Marble Imita
tion. Experience unnecessary. !he material makes retr· 
ular lOc store sellers. Rubber moulds furnished for 
speed production. Small Investment brings good re
turns. Big chafn store or ders now being placed. Ambi
tious men have chance for real prosperity. Our Free 
booklet wiJI Interest and benefit you. 
PUITEI IIDUITRIEI, DeiJI. 2, 1115 Wu~iltln Aw., In Jlrk 51, I . Y 

SELL COUNTER CARD PRODUCTS 
Build a cood-payia• baelnees of J'Oar owa, 
CaJJ ou de.len of all kinde: ebow -tioDa!IJ'· 
edTerti!Nid Aaplrln Vltemla a, Cosmetice aad 
200 other aeceaatti'ee. Bl&" 6o and lOe retail 
"" ....... bhrb Qnallty· Attractive CCJUDter 
diapl.,-e 8ellli0ode faet. Free book &"iv .. ama•· 
.... factll. w-rttel 

...... Pnllldl c... Dlfl,a.E, -·~···· 

IF SO-yon can END this 
and expense FOREVER with. , • 

•• RECLAIMO., 
Utilizes motor heat (while driving) to con
tinuously re-refine crankase oil! 

REMOVES SOUDS BY FILTRAnON
WATER a FUEL DILUTION BY HEAT 

AND DISnLLAnON I 
ELIMINATES ALL OIL CHANGES I 

11011 d- not wear out -cllllnlcaiiJ"• 
U.S. Bnraaa of Staaderde Bal. 86. ••RecleJmo a•• 
re-reflnlnlreetloa aot oaiJ' eopporte thia fac t bat baa 
aiTen poaltlve proof to tbotl81Ulde of entbtu~laatic 
owuen.APn 11Yaltabfe1atsotodeelen.Complete 
detatlaln FRJ[JE Booklet •on Fects"-Wrfte today I 11--=:.:..-.a. 
ReclaimoMfg.Co.5085 ElstonAv.Dept.l9. Chic:ago30.IIL 

Wll. 

• 
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INE 
Brand New 
U.S. Army 

• 

ALL PURPOSE ARC WELDER 
' Motld1 • •. 32 Volt D.C., 110 to U O A .C. 

A complete workshop In Itself! Weld, 
cut, braze or solder any t ype metal; 
iron. castings, aluminum, steel, bronze 
. .. i.n any gauge or weight, with equal 
ease. Compact, complete, sturdy as the 
Rockies. Formed steel and cast alumi
num case, welded steel base, 4• cast 
wheels. Built with voltage control. Bet
ter on R .E.A. lines. No training needed, 
Sold throughout the world. Uncondl· 
tl-ally guaranteed for 2 years. Fully 
equipped-ready to UH. 

$ 

FORNEY MFG. CO. 
FORT COLLINS 3, COLORADO 

ElECTORS 
50 Latest 

Model 

HIGHBRIDGE RADIO TEL & APPUANCE CO. 
340 CANAL ST. NEW YORK 

~~ 
I 
I We have on hand extra stock or wheels, I 
I alzea from 4 " to 16", which we must move 

due to shortage of storage s pace-so are I 
oft'erlng thls stock at b:u·galn prices. I BUILD YOUR OWN -wagons, mowers. scooters, 

I 
w heelbarrows, grocery carts , k iddie toys, e te. I 

FREE LIST - Write for It - 1 
L !.!'..!!. !!!;. ~-.:_!)~t:!: ~!.!. ~·!..! !.!!:.!. !!~·~·!!:..!.:... ~--· 

R egistered Paten t Attorneys Since 1875 
Write ftr frtt ltoll 11d wcertification tf luntlu" fora1 

427 SNOW BUILDING, WASHINGTON 1, D. C. 

-FOR 
PROFIT! 

TING 
If you have an inventive tum of mind, 
write for free 28-page booklet explain
Ing how the Institute of American In
ventors is helping Inventors pre-test 
the profit possibilities of proposed de
vices to .flll today's unprecedented de-
mand for new inventions. 

INSTITUTE OF AMERICAN INVENTORS 
Dept. 3. 1928 Eye St. NW, Washlnct- &. D. C. 

WITH GOOD INVENTIONS 
Sb(luld write us wttbout delay for FREE BOOKLET. Protective Dia
cloaure Form and facta abou~ The Inventor 's Most Logic.al Marketa. 
Patented, Unpatented Inventions. all k:inda. Cash. Boyalt?.. needed by 
apecUic manufacturers. If your invention is for aale. wrate today Cor 
full particulars. A Post-Card w111 do! Address: 

THE INVENTION REPORTER 
4C-11108 South L-awood Drive Chlcaso 43, llllnola 

PATENT YOUR IDEAS 
SEND FOil FREE BOOK_. -

. 
• 

fELLING TREES 
31• Oak felled In two min
utes and ftfty-two aec• 
onda with the Lowther 
C·Saw-u • Plae Ia ftf. 
teen aeconda. · 

CUTTING LOGS 
Cuttlnt to to.20 cordaof 
wood a day -on only 3 
tallona of eaaollne. 

CLEARING LAND 
Traaaforms bruab cov• 
ered wasteland Into val
uable pasture- Q u icklY 
and Easily. 

• 

Easy to Handlel 
Triples Production! 
low Cost Upkeepl 

This Lowther C-Saw has 
been proved in 478 Lum
ber Camps, in the produc
tion of millions of cords 

of wood! 

Now availahle to you with-
out Priority ratingl 

That standing timber on 
your farm and on your 
neighbor's is urgently need
ed by our war industry
Turn it into cash-the same 
way successful Lumber Com
panies do-with the Lowther 
C-Saw. Producing Cord
wood has never been so 

• • easy as tt ts now-you use 
your head and let the Low. 
ther C-Saw do the work. 
). A. Best of Mountain Grove, 
Missouri says of the Lowther 
C-Saw: .. We have cut every
thing from Blue Grass to 
30' 'Oak Trees and still say 
this saw will do more than 
you claim for it!" Write us 
now! Get full information 
and learn of the many farm 
uses of this amazing new 
saw. 

HARRY A. LOWTHER COMPANY 
141 West Jackson Boulevard Chicago 4, Illinois 

Send Me Circular No. 101 

Name • •••••••••••••••••••••••••••••••••••••••• 

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

y• r r 
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No Time Like 
Now to Get In 
McNessBusiness 
It's no trick to make 
good money when you 
use your car as a McNess"S tore 
on Wheels." Farmers buy everything 
they_ can from McNess Men because 
M cNess Products are tops in quality. 
represent extra values. Attractive busi
ness-getting prizes and premiums; also 
money-saving deals to customers make 
selling McNess daily necessities a snap. 
We'Supply Capital-Start Now! 
There's no better work anywhere. Pays 
well, permanent, need no experience to 
start, and we supply capital to help you 
g~t started quick. You begin making money firskWt 
Write at once fo r McNess Dealer Book. It's F 
Tells all- no obligation . (1) 

THE Me NESS C0.,280 Adams st., Freeport, IlL 

AMAZING MYSTERY 
Startlea Everybody. B u '' o N Wltb tbla Electro11ic 
Button you can make 
your own Telepbooe-
Ampllller-Detecttphooe. Attach tbla button to pleee ot 
cardboa.rd-tranamlt converaatton to another room. lin· 
sic also transmitted to distant places. Moat tntereatm. 
electrical apparatua ever dlacovered. Eoablea you to 
perform hundreds of experiments . So ttoy It can be 
concealed In dozens of places. A Pre·War 
Product. Electronic Button tocluc11ng 5000 $100 
word Instruction booklet wltb 50 Illustrated 
experiments, postpaid, only .. ... •..•.. . . • • 

SUPER MYSTERY BUnON 
Many times as sensitive as our regular 
mystery button . Can be used ror the same 
experiments and uses as the mystery but
ton but with far better resul ts. Needs no 
d iaphragm of any kind. Ideal ror musical 
Instruments. Intercommunication. record
Ing, talking thru radio, and many other 
uses. Whe n used with small head phone 
It makes an Ideal Inexpensive bearing ald. 
Shipped with 5000 word. 12 page booklet 
ahowtng diagrams ror dozens or uses. 
p ostpaid $2.00. 

Electronic Products Company 
Saint Charles 2, Ill., u.s.A. 

Hundreds of Thousands Drive 
by HULL Automobile Compass 
THE HULL STREAl\lLINE AUTOl\IOBILE 
COMPASS Is depended upon by hundreds of 
thousands of motorists. Why not adopt this 
sure-way guide? Circular free. At your 
d ealer's. Price $3.95. 

HULL MFG. CO., P. 0. Box 246-E11, Warren, Ohio 

USED IN: IT REMOVES: 

1. GAS TANK 1. WATER 
2. CRANK CASE 2. SLUDGE 
3. CARBURETOR 3. CARBON 

' 
Tunes Your Motor as you Drive Along 

HOLESALE DISTRIBUTOR FRANC"ISES AVAILABL 
Write For Details 

DACAR CHEMICAL PRODUCTS CO. 
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PITTSBURGH 20, PENNA. 

TELEVISION KIT 
EASY TO ASSE:\IBLE. No knowledge of television 
required--complete easy-to-follow instructions . . . 
Kit includes SOUND, all component parts. and the 
followin g :- Specially designed T elevision Antenna; a 
$30.00 Lectrovision 7N Picture Tube, plus all other 
tubes: pre-tuned R-F unit; finished front panel; all 
solder and wire; and 60 feet of low loss lead-In cable. 
P rice: complete with ALL tubes, $139.50. Shipment 
approximately 10 w eeks after r eceipt of order. $25.00 
deposit; balance C.O.D. 

TRANSVISION, Inc. 108 4TH STREET 
NEW ROCHELLE, N. Y. 

Make Radolek your buying headquarters for 
Radio-Electronic repair and replacement n eeds. 
Large stocks assure finest. most complete 
s elections of au available Items at lowest 
prices. Your orders receive special attention 
for fastest delivery. Send today for FREE 
R adolek Buylnc Culde. 
WOLD CD., Dt111L A-111. Uti. RIHII!t St., Clllap 1,111. 

( 
I 
I 

•• -

Buy;,8 
Guitl~ I 

when used with K-Jax 1·2-3 Line 
1. for Wood and Metal Sawing. 2. for Metal Shearing. 
3. for Riveting-Chiseling and DriUing holes in concrete. 

K-JAX. 
Write for illustrated circular 
P.O. BOX 3044, DALLAS, TEXAS 

STUDY AT HOME for PERSONAL SUCCESS aDd 
LARGER EARNINGS. 37 yeara es:pert tnatruetlou 
-over I 08.000 atudenta enrolled. LL.B. DeaTH 
awarded. All texta turnlabed. Eaaypayments. Send 
tor lrREE BOOK- "Law udEzecuttveGulduce" 

AMERICAN EXTENSION SCHOOL OIF LAW 
Dept, 70-S 646 N, Mlehlcan Ave .. Clllcaco 11, 111. 

if trained in 
Big Income jobs awai t you. Learn quickly and 
thoroughly. Enroll under C. I. Bill. Write today. 
Hobo rtTrade School, Inc., Box P.5S3, Troy, O . 

EYE· 
GLASSES 
BY MAIL 

16 Days Trial 
. Write Today for p,.. Catlllo•· Send eo Money 1 

ADVANCE SPECTACLE COMPANY . 
537 South Dearborn Street. Dept.sP-10. Chlcaco. Illinois 

• 
1\ DJ\NGER SIGNJ\L 

Often associated wttb Hardening of tbe Artertee. 
a Stroke. Paralysis, Heart '!' rouble. Kidney Diaeaae, 
and other grave compUca~iona. Reaultful treatlDS 
metbod.s of tbe Ball CUntc bave proven dependable 
for nearly a quarter of a century. Send for FREE 
Blood Pressure Book today. No obllgatton. 
BAll CliNIC, Dept. 36A, Excelsior Springs, Mo. 

. FIENDOIL 

Cllpyngh'ed m tenal 
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11Your FIRST Pipeful is as Good as the lAST" 
Enjoy the comfort of your aluminum 
masterpiece today. Its cooler-sweeter

dryer smoke is easier on your throat ..• 
no " breaking-in" necessary! 

ALUMINUM EJECTOR CIGARETTE HO LDER 

THOMAS 
& 

BOYD 

LUMINUM-KRAFT PRODUCTS CO. CLEVELAND 10, OHIO 
If JWr .11l1r Cal lit SI"IJ JH ••• wrlll IS fir 1181 If 111r1st lll~lrlzl• •uler. 

Sand Casting-Forging-Heat Treating- Case Hardening 

BRONZE FOUNDRY 
fa aga1n avallable 1n Umited QuantitY 
without priority. Orders filled In sequence 
as received. INVENTORS-SCHOOLS
CRAFTSMEN use POUNDRYE'l'TE for 
maktnr caat tnra qUicklY for new tnven
ttona, for Instruction. and reneral pur
pose. Order now for early dellver:v. 
Three sizes are avaUable capable of mat
ing bronze caat1nrs of H2. 3, and II 
pounds wei~rht, aluminum. copper, braaa, 
etc. $17.60, t2•.oo. Ut.&O, f . o.b. Kansas 
City. Domeatlc raa supply and 110 volt 
AC or DO eneliJ reqUired for operation. 
Write for circular. 

KANSAS CITY SPECIALTIES CO. 
Box 6022. Dept. S· 71 Kansas City. Mo. 

RADIO PHONES onty S9.95 
Made to u. s . Army S p ectficatlone. paseed 
by Signal Corps I nspectors. Dynamic Micro
phone and dy namic receiver o f finest quality 
- Wate r . shock , w ea th e r a nd altitud e proof , 
us ed on tank and aircra ft ( B 19 I Interc om 
s ystems . For recording. for batte ry-less tele · 
phone . t nlk through y our radio set or use 
earphone!' f o r po cket-size s et loud s peaker . 

C'omplt'to two recelvt•r . core! set, head 
band. and dynamic hand m icrophone In· 
eluding e pec lal connecting cord set. Leas 
than reguiar cost of dy na mic m lc. 

Post~ld se.es 

~"'9 o/ ELECTRIC SWITCHES 
Versatile Switch of a Thousand Uses 

Millions In Post War Applications 
Floodlights your porc h when the d oor Ia 
open ed- sounds alarm when window Is 
opened- slenals a rrival of mall - controls 
heating of f'Urnace - tllllng of water ta nk. 
these and many other servic es are performed 
by t.hls ve rsatile s w itch. Shipped with In· 
structlon sheet showing numerou s t llu&trat
e d u ses fo r this clevlee at the low price of 
SLOO postpaid. 
KING PRODUCTS COMPANY BATAVIA 1, ILLINOIS 

THIS IS All 
YOU WEAR 

• 

AMAZINGLY 
SMALLER! 

ONE TINY UNIT 
does if alii 

More people wear the Beltone Mono
Pac than all other one unit hearing 
aids combined. Learn WHY ... and 
get startling new facts on deafness in 
fascinating FREE booklet. How 
deafness .. creeps up on you" -how it 
can be overcome-and how this re
markable new Beltone Hearing Aid 
has helped thousands to hear again. 

Learn Why There Are More 
Be/tone Mono-Pacs in Use Than 

All Other One-Unit Hearing 
Aids Combined 

• 

Mail Coupon-FREE Book on Deafness 
I I 
I Beltone Hearing Aid Co . 

Beltooe Building, D ept. PS-10 I 
I 1450 W . 19th Street , Chicago 8 , Ill. I 
I Please rush FREE booklet containing the facts about I 1 deafness and what can be done to overcome it. I 
I N a111e..... ... ... .. . ..................... .... .. .. .............. .............. ...... ............ ~ 
1 Address ............ ........ ....................... ········································· 1 
I T OWtl ............. ...... . . ............ .....•. . Z one ........ S tale.................. 1 
l--------------------~ 
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LD'S 

MAKES IDEAL G IFTI 
VEST POC 

Fits vest pocket or purse. 
Guaranteed Accurate. Operat

ed as easily. and as reliable. as 
machines costing many times as 

much. NOT A TOY OR GADGET. Sub
stantially made of 28-gauge steel
guaranteed for life against defects in 
construction. Beautiful looking. mod
ernize d design. Finished in Black. 
Silver and Red. You positively can't 
buy a Calculator of equal quality for 
as little money. ACCEPTED AS THE 
FINEST LOW PRICED CALCULATOR 
FOR OVER 30 YEARS! Operates with 
a flick ot your finger . Adds. sub
tracts. multiplies. divides-counts up 
to ten million. Pays for itself over 
and over in mistakes avoided. and 
time saved. 

Baby Calculator makes an 
Ideal gift-for every Gi ft oc 
casion. Birthday - Gradua
tion - Christmas- Anniver
sar-Ies. F or men, women, 
children- teachers. business 
people . home or shop use . 
COMES PACKED READY FOR 
GIFT WRAPPING. 

TEN DAY TRIAL 
Money Back Guarantee 

Because we know that our machine is 
the ve ry best Calculator to be obtained 
at this low price, w e m ake this 10 
Day Trial offer on a positive m o n ey 
back cuaranteell Don't buy ANY Cal
culator without this guarantee! Send 
only name and address, pay postman 
$2.50 plus postage ( I! cash Is sent. we 
pay posta,ge- you save up to 4 0c). 
(Send full cash ll outside U. S.) 
Money back wltbln 10 days If not de
lighted. 

CALCULATOR MACHINE CO. 

Gl 

FREE TRIAL 
ONLY so (MfrsJ 

DEPT. 471, P.O. Box 1118, CHICAGO, ILL. 
:••••••••••••••• •• • U S E C 0 U P 0 N .. •••••••••••••••••~ 

AGENTS 
WANTED 

$ 
TOTAL 
COST : CALCULATOR MACHINE CO., ( Mfrs.) : 

: P. 0. Box 1118, Dept. 471 Chicago Ill. • 
: Your Calculator is just what I 've been looking for. Send : 
: one at once (C.O.D.) or ( I am e nclosing $2.50). : 
• • • • • • • Name. • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • 
: Address. • • • • • • • • • • • • • • • • • • . • • • . • • • • • • • • • • • • • • • : 
• • • • • 
: City .........•.••• . •.. .•. ... st.ate . . • •...... •• .• : 
• •.•••••.•......••..•.•..••.................................•••• ~ 

KNICKERBOCKER PUB. CO., 120 Greenwich St., Dept. M, New York 6, N. Y. 

TOY RACER 
Made o f aluminum 9" long wltb 6 plas tic 
wheels and tires . Lacquered In l>rtght 
colors. Postpaid $1.95 cash with order. 
Doz. Lots $ t. 15 collect. 

Certified Products Co. Dept. 60 Louisville, Ky. 

SEND NO MONEY 

FREE!! 
faclt Baby Calculator enclosed In 
beautiful rich-looking leatheretfe 
Case-at no extra cost • 

MilKE YIJIJR IJWN 

250 POWER TELESCOPE 
COMPLETE LENS SET only $2.50 

see the mountains and craters on the moon. the ringed planet 
Saturn, the moons of Jupiter, distant ships. people. and hundreds 
of other interesting sights. Make your own high powered telescope 
in one evening of easy work. All optical parts for 6 ft. Ion2 re
fracting telescope completely finished. Set consists of 3 inch di
ameter 75 inch focal length ground and polished object1ve lens 
and an eyepiece lenses needed to give magnifications of 50X. 
lOOX, 150X. 200X. and 250X as an astronomical telescope. and 
sox. lOOX, and 150X as a terrestrial telescope. Complete lens set 
with full directions for mounting. only $2.50 postpaid. 

BROWNSCOPE CO., Dept.10P,24W.45th St., N.Y.19,N.Y. 

LOOK! Make 51!!1 Chalrside Desk 
1-a wl"itittg des~. 2-l·,rd. tablr~ 3·1)pewritt'r dc.-.:k. 
4·book. rnagazme :;Jre/( desk. 5•all ·purp0>1' tabl<. 
Period deoign, with potentcd'"fold·a·wa)·" d~>k l~af. 
has dr3wers. ty~writer· stor~ge optionnLSend $1"" 
for """Y·lu·make plans. or 104 for description t<> 
FOLDADESk. 1904 N.85!!! ST..MILWAUII(( ll.WIS. 

COMPRESSED AIR INSTANTLY, Anywhere!! 

288 POPULAR 
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Portable Air Compressor and storage tank. Ruggedly built 
o r best materials using lifetime lut>rlcated ball -hearing on 
•·nnnectlng- rod and oil Impregnated main bearing on shaft. 
Unusual design forever e llmlnates vah·e tr·ouble. the mo::; t 
c:'otnmon faul t In a ir t•ompressor s . PATENTED uniQue air In· 
take system lnC'r·eases effi c iency tremendously over other 
compressors so thnt alr output Is much greater thnn th:.t 
from larger C"ompa·essors power ed hy heavier m otors. Will 
deliver approximately 3500 cu. Inches o f alr per minute nt 
malntnlned prel'lsu r·e of ~o lhs . . or will Inflate a 90 lb. trurk 
tlre In tess than one minute. Comes complete with 100 l b. 

gauge, althoug-h tlngE'r·tiP adjustment allows setting of out
put pressur~ n t any \'aluc , \vhlch ,,·ill nutomatlc:lll~· he main· 
ta lned. Works from any t ~, H.P. motor. Usefu l f o r spraying 
paints or lacqu ers. dl><inCectants. lnseC"ll<·ldt>s. a nnealing or 
l>raz lng with nntur:ll gas . >nlltltlng tlrrs . etc. Pr!C"e $14.50 
postage pro>pald anywhE-re In the U. S. Efficient. eornpletely 
:t<Uustahle S)'phon type spray gun cumpt .. te with 12 ft. of 
!Oil l b . tested hose availuhte for only $7.75 with pint con
t:tlner. also prepaid. 25 r;. r·equlred on all C.O.D . orders. 
Send f or free catalogs or radio parts and surplus lte ma. 

BUFFALO RADIO SUPPLY; 219-221 GENESEE ST., DEPT. S10, BUFFALO, N.Y. 

Copynghted matenal 



UN· PEED GALORE • BUILD YouR OWN RACER 

LOWEST PRICES: ORDER NOW 

1 COMPLETE 10" WHEEL WITH 1Dx1.75 TIRE ... $2.90 
2 COMPLETE 10" WHEELS (without axle) ...... $5.50 
4 COMPLETE 10" WHEELS (without axle) ....• $10.50 
Kit " A"-2 COMPLETE 1 0" WHEELS ... 1-20" LONG x %" 
d la. AXLE-2 HEAVY HANGERS-4 WASHERS & 2 COTTER 
PINS-All PLATED-READY FOR USE ... ONLY-$7.50 

wltll lt119e I fJ /nell 
MADE TO OUTLAST 
ANY OTHER TYPE WHEELS 

with GOODYEAR 

10.00 X 1.75 
PUNCTURE PROOF 
SEMI -PNEUMATIC 
DEEP TREAD 
TIRES 

Wheels 
(10 x 1% " wheels ) 

M ODEL 11A 11 

RACER CHASSIS 

Kit " 1"-4 COMPLETE 10" WHEELS ... 2-20" LONG x 'h" 
d io. AXLES-4 HEAVY HANGERS-8 WASHERS & 4 COTTER 
PINS-All PLATED- READY FOR USE ..• ONLY - $ 13.50 

For Powe r or Push 
Again we are FIRST with 
a sturdy buil t AU- Purpose 
Chassis. Miles o! pleasure. !or 
any age, little ones or adults. 

65 INCHES LONG This racer chassis englneered 
24 INCHES WIDE Into the finest design !or 

WEIGHT electric, gasoline or push 
APPROX. 55 power . ~riving you t he choice 

POUNDS of bod:v design to build vour-

12 IN. DELUXE 
ALL WEATHER 

STEERING WHEEL Kit " C" -4 COMPLETE 10" WHEELS-2-24" LONG x %" 
dio. AX LES-4 HEAVY HANGERS-8 WASHERS & 4 COTTER 
PINS-All PLATED- READY FOR USE .•. ONLY -$16.00 

self. Equipped with Genuine Arguto OILLESS 
. LIFETIME BEARINGS. Ready to roll and Compl e te with 

Steering Ro d . Ha ngers 

F.O.I.Diylestewa,1r .a••lD% fer PreJald S.iPIIIItuywbrel• U.S.A. 
Hundred s of re pea t orders, is your g uarantee of 
the Best Materials, W orkmans hip and Prices. 
FREE Circular show ing Plans, Parts , e tc. 

steer COMPLETE $
46 00 AS ABOVE ONLY • and J am Nut $8 75 

Asse mbly Only • 

ORDER OSBORN WHEEL 
TODAY 

COMPANY 

No. 

Ge t Starte d in Radio 
TEN "HOW-TO-DO-IT" BOOKS 
Oet a solid foundation In radio by means of tbeae 
1 Oc timely text books. Each clearly WTltten, 
profusely Illustrated. contains over 1:1 .000 
words. You'll he amnzed nt the wealth of In· 
formntlon packed Into these bandy books. Elr· 
cellent for reference- Ideal for tecbntcal It• 
brary. Your money back If not aatlafled. 

5 BOOKS FOR SOc - 10 BOOKS FOR $1.00 
SENT 

TO YOU 
POSTPAID 

No. 3 - Aiternatln& Current for 
Bt•g lnnerl 

No. 4-AII About Aeria ls 
No. 5-Be&lnners• Radio Dic tionary 
No. 6-How To Have Fun With Radio 

Four Doerle No. 7- How To Read Radio Dla!P'ama 
No. 8-Radlo for Bectnners 

No. ake The Most No. 9-Simpte Electr ical b perl• 
Pop -Wave 1 and 2 ments 
Tube vers No. 10- Te levlslon 

nemlt by check or m oney order - register lett"r If you sendcashor s tamps, 
RADIO PUBLICATIONS 2 7-S West Broadway New York ( 7) 

THE 

NEW 

ELDEN 

HOT WATER 
IN 5 MINUTES 

•. . WITH THE ELDEN ELEC
TRIC WATER HEATER. Simply 
place the h eater in water. plug it 
into your e lectric light outlet. 
Complete with 6 feet r·ubber cord 
and plug. Act now ~ Send check or 
m on ey o r·de r. No C.O.D.'s-y our 
money b ack if n ot satisfied. 

Add2f>c for 
Post.a~re 

CHROME PLATED 
CAN'T RUST 

ELDEN PRODUCTS CO., Dept. 1 9 
731 0 WOODWARD AVE. DETROIT 2, MICH. 

115 SO. MAIN ST., DEPT. PS-10, DOYLESTOWN, PA. 

RAISE CHIN-CHINS 

So You Think You're Living? 
Yes, you're ~t<>lng through the motion, aU right-eating, sleep. 
1ng, working and au that. But a re you really LIVING ? And how 
do you KNOW you are living? To find out read " Life Unlimited," 
a message fo r Immortals. Your copy mailed free on request. 

LIFE UNLIMITED, Dept. PS-1 0 
3227 Indiana Ave. St. Louis 18, Mo. • 

Say You Saw It 
In Popular Science 

HIGH-FREQUENCY TRANSFORMER 
Makes Motor Start Quicker-Run Smoother 
Jo:LF:CTRIC SUI"ERCHARGER I» a putt>nt"d hll!h 
rr.,<!Ul' li<'Y tr·angformer designed fUI' 1"0 \\'Jo.'R, 
1-:Co~O:II\' aou l S\'J>Jo:R 1"1-:RF'OR:\IAX('l : Ill mo. 
tors. Car 0" n••rs , mechaniC's and tlet>t owners 
rt!JJUt' L ;uuazhiK rc~ults. l·ven un 11£&\V <•ars . 
NOTJJI :OO.:C I.IK F. IT 0:00.: TH~~ :IIAHJ.:ET. C:tvt>s 
cnghu.• 1-\ \'W Lift• I nc:r€•i:l!'\t•tl l'uw(•t' u U() q 
I.onJ,!'t·•·anU JltH tt·a· Spark IUUt' t- (\unph'h.' <.:om· 
hustlnn It's~ Spark Pl u g Jo'aullng nncl Lunger 
Lift•. Fi t~ ull <'Ill's •·xcept Jo'l)o' d V8 IHI<I Mer
cm-y. Orcl<•o· ~lod('l \ ' S upt>l'l'hm·gt•r· fuo· l ll ·12·4tl 
F or•cJ ur llft•o·,·uo·y. ELBCTRH' Sl 'f'ER(' HARGER 
Is solei on u I 5 DAY TRIAL- MO!IOEY BACK 
GUARA!>:TF:.Jo: FOR OXJ.Y S:.l.fl5 In U. S. 

HOLTHOUSELABORATORY 
39 18 w. Grand Ave. , Dept . B· l , Chicago 5 1, Ill. 

OCT. 289 
1946 

\ 

• 



• 

= -

POSTPAID 
A r eal, al l plastic, putt-putting, 
jet prope lled motorboat, actually 
tties t hrough t he wa,ter. No gears, 

spr1ngs or movi ng parts. Oprrates o n amazing scien
tific princip le W l.THOt' T A MOTOR: Runs on plnch 
o:f baldng soda. Absolutely safe a n(l m ore f un than 
a barrel of toys . A t hrilling, m odern gUt f or young 
a nd old alii<P . Send no m oney-just name and ad
dress. P a y postman only $1.00 plus postage, or send 
Sl.OO and r eceive pos tpaid. Order NOW! 

ROLEY SALES CO., INC., Dept. 102-MI 
154 Nassau Street, New York 7 , N.Y. 

Power Hacksaw $3510 Cap. 4"x4" 
Swivel Vise 

• 
F.O.B. Kalamazoo, Mich • 

NO OTHER SAW LIKE IT 
for the p rice. Cast Iron, rug
g ed ly constructed. Quick action 
vise. Jaws swivel to 45°. Bronze 
bearings. Draw cut action, saw 
lifts on r etur n strok e. Auto
matic cut-ott switch. 

Write for free literature 
JOHN E. KANDLER-Machinery 

16 N. Rose St., Kalamazoo 12, Mich. 

VETERANS! Here's Your Ring 
Authentic lnslg'Tlla o f your Honor~hle 
Discharge from Service In W orld War 
H . Heavy . Masculine Ring. Renut lrully 
detailed In Raised Design. Sterllnl!' S li
ver or lOK Gold. Postage and Fed. tax 
Included. 

No. 1214 Sterline Silver •• $6.00 
10K Solid .Cold • • • • • .18.00 

S••d fo r Clrce/er of S•f"fJICI Jrau lr7. 

ED\\IN W. LANE CO_, Dept. PS, 32 W. Randolph St_, Chicago 1. 

with 
RED LATEX MOLDING COMPOUND 

Earn money, have fun: make your own molds for plaster objects. 
Produce novelties and gifts !or home and to sell to friends. 
RED LATEX MOLDING COMPOUND ( 60 % density) now avail
able in quart and gallon quanti ties. Gives perfect results, easy 
to apply. Send for complete information and prices. OHIO 
SUPPLY CO •• Dept. L -3, 474 Lilley Ave., Columbus s. Ohio. 

A new book which shows how to 
set up and operate an Inexpensive 
home laboratory with odds and 

ends of m a terial available in every home. Many 
thrilling, practical. useful experiments and tests, 
entertaining. instructive, valuable, pointing the way 
to research a nd new discoveries. Many diagrams and 
Illustrations. Full cloth bound $1.49. 

POPULAR SCIENCE MONTHLY,Dept. 10-46 
353 Fourth Ave. New York, N.Y. 

Now available to all, 
big book crammed full 
of valuable infom1ation . 
Written by exp t>rienced lock experts. Contains 
practical. simple instructions on K ey Dupli
cating, Fitting, Lock Repairing, Changing 
Combinations, Master Keying, Lock Openin g, and many others. 
Hundreds of illustrations. T eaches locksmithing easily, quick
ly at home. Costs only Sl.OO. Send your Sl.OO today, on posi
tive satisfaction or money back guarantee. ( $1.25 outside U.S.) 

REPAIR SHOP SERVICE, Box 264-H, Skokie, Illinois 

DliT USE EHISEL 
Use KROll, the new chemicol lubricontthot creeps into 
millionth inch spaces, diuolves rusl and dried greoae. 

KROlL LOOSENS FROZEN PARTS 
The fastest penetrating oil known, 5000 industrial 
plants used Kroil to keep wor production g oing. Try 
it on money bock bosis. AT YOUR DEALER or send $1 
for two 8 oz. spout cons, postpaid, send deolera nome. 

KANO LABS., 3056 LINCOLN TOWER, CHICAGO 1, ILL 

SALESMEN.~-•••• 
DISTRIBUTORS 

By the time this ad a ppears, we expect to 
h ave ready for the market Reversible Che
nille Rugs in widths from 27 inches to 12 feet, 
any length. Write for full information. 
OR RUG CO. DEPT. BU LIMA, OHIO 

Amazing assortment radio parts-Resist
ors, Trimmers , Springs, Sockets, Condens· 
ers, etc. Tremendous bargain at this price. 
Send check. 1\I.O. MARK O SUPPLY . De pt. 
PS- 10. 2924 Logan Blvd .. Chicago 47, 111. 

BECOME A MANUF ACfURER'S AGENT 
Engage In this highly profitable field . Be a substantial business man 
with little or no capital lnve"tment. Information supplted on meth
ods or securing lines and compnnles to represent w ith d e tails or op
eration s. Dll!'est :on<l instru<"tlons on How to Become a Manufacturer ' s 
Agent sen t po"tp,.hl for $~.00. R:ttl~<fR<"tlon Guaranteed . 
v ·IMAR COMPANY, 536 Andrus Building, Minneapolis 2. Minn. 

DECORATIVE METAL WORK 
A brand new manual for the amateur . . Tells in 
easy to understand language how to make useful 
metal articles in your home workshop. You'll be 
surprised how easy and interesting metal work 
really is. F ully illustrated with diagrams and 
step-by-step instructions . Sturdy cloth binding. 
253 pages. Send only $2.00 and your copy will be 
sent postpaid. 

POPULAR SCIENCE MONTHLY-Dept. 10-46 
353-4th Ave. New York 10, N. Y. 

" I grew 6 inches In a year through follow
ing instructions given In "BUILDING HU
MAN STATURE," says the younger man at 
left. "Now I am a head taller than my 
father". 

If J'OU wonder whJ' you are abort send tor 
FREE outline of this rema rkable book 
loaded with practical information. 
CARILLON BOOKS, Dept. 63, Boerne, Texas. 

C..opynCihted matenal 



Buy W•t Surplus B•rg•lns 
DIRECT 

Anyone can buy Government Sur
plus, especially when using this 
new, hanuy. copyri~hted. "PRI
VATE BIDDI~G GUIDE". ex
plaining little known "hints" on 
" H ow to Buy and How Much to 
Bid". This information was 
prt•pared by G. E. D oering. and 

8/C 
. -~ 
~---

DEAL' 

l 
. 

~~ 
. .-- . 

covers thirteen years of t'Xperience bidding for Govern
ment Surplus. Also included is an up to date list of over 
300 disposal agencies, as a source of supply. Samples of 
actufll Go,·ernmt•nt bidding pages are a lso included, while 
they last. As an extra ,·alue we will include the name and 
address, and sample pages, of a commercial journal that 
a\'erages 22 full pages of exclusive commercial informa
tion, including War Surplus Offe rings; 6000 Price Quota
tions; I ndustrial Highlights; New P roducts and Services; 
Ship Movements; Source of U. S. and Foreign Supplies, 
etc. This is a daily. up to the minute, offering of Surplus, 
and the journal costs you only lOc a copy direct from the 
publisher. And to make t h is a Big 5 f eature deal. we will 
include, FREE 1-M5 TANK P ERISCOPE , as illustrated, 
that you can put to use right away! Original cost about 
$18. Send $3.00 today for this BI G 5 pound package! ALL 
POSTPAID ! No FREE P eriscope on outside of U.S. A. 
orders. RUSH $3.00 NOW! 
Conversion of Government Surplus Co., 3 S. Strawberry St., Phila. 6, Pa. 

lbluce 419J41f2. With ellller $600 
Metric er Avoirdupois Weights -

All metal construction. Capadty 100 
grams or 4 ountes. Send lOc for 36 

. P age Book Laboratory Supplies. Chem
ical & Apparatus of all desc·•·iJ•tinns. 
HANDY CALANCE FOR HL PURPOSES 
Photographic, Chemical Work, Etc. 
The itlt•al all-round scnle ror general 
lahoratory wnrk. neatly designed, 
arcurute tonstrurtion. :'lfounted on 
4 x 11 hase. T h(' pans are of pol
l~hed metal. :! 34" diameter with 
7'2" beam. Balance measures !I x 11''. 
Furni~hetl with 5 metric or al·otr-
duvois weights .............................. $5.00 

STANDARD SCIENCE SUPPLY CO. 

New, big, FREE 1947 Catalog full of ra
d io s, ports, accessories, tubes , record 
cho ngecs, phono players , etc. 

RADIONIC EQUIPMENT CO. 
110 Nassau St., Dept. 1510 New York 7, N. Y. • 

Say You Saw 

It In Popular Science 

start PH-OTO LAB 
at Home for $3.98 

No previous Photo Knowl
edge nt•eclecl. Step by :;tep in
s tructions b}' experienced 
t ('ch nicia ns. " 'e supplr d e
veloping chemica ls. fixer, 
paper. sa felight, clips, g rad
uate, e tc. 

l 

Pictures cost 
less than 

1¢ ea. 
Start easy profitable 

business now. 
Stad $3.98 and we pay postage or SEND NO MONEY and pay C. 0. D. 

Order Today! H & H STUDIOS, 370 Columbus Ave. , N. Y.C. 

and you'll 
buy one! 

The modern idea in dependable, low
cost transportution. Thorou~h)y proved 
through eight years of service. Fits 
any balloon-tired bike. Opens up 
thrilling new ad,·enture and tra,·el op
portunities. I.;se it on your trips, for 
errands, shoppin~, recreation~ busi
ness, work. 2 ~~ h.p. drh·es through 
V-belt, ·unaffected by road or weather 
conditions. Speeds up to 35 m.p.h. 
125 miles per gallon of gas. Plenty of 
power for hill~. Does not interfere 
with normal pedaling of bike. Put a 
Whizzer on your bike now! Easily in
~talled. Complete, except bike. See your 
dealer or mail coupon. Available now. 

WHIZZER 1\-IOTOR CO~II,A~Y, 
Pontiac 15, Michigan. 

Precision - df!sit.nf!d, prf!cision
built by automotit>f! craftsm~n in 
the hf'art of thf! auto industry . 
A ntl auto-type assembly li nf! pro
dll.('t iotl has brout.ht its prk. 
u:ithi n rMch of all! 

WHIZZER MOTOR COMPANY 
Dept, 1!10. Pontiac 15, Mich. 

I enclose $99.97, which includes $2.42 Federal Exci~e Tax, 
() check or ()money order. Send me one Whizzer motor. com
plete, tax paid, with f a ll installation instructions. Written 
guarantee with every motor. 
If ctescrtptivllliteratu.re only is d esired, check here ( ). 

NAME ------------------------------------

I 
I 
I 
I 
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PRE C"l S I o. I L l 
' . 

k .. Y(O ,I~ #lit~~ T~ ~-~,5~ .. ' . 

EOR lBEtDRILL PR~SS 
erry any l"qrron Tool oJ ouT expert.-, Sltippefl 

. '· :r.· <( ' 

prepqid cn;a receipt of checlc~ money order, or 
£.0.1;). ,V.si it JO dctys ond if sati.tied
retum for FULl. REFUND. 

FAMOUS MULTI-PURPOSE 5-ln-1 ROTARY 

WOOD PLANER 

Barron PlanE-r offers exclusive workshor. 
advantages found in no other too. 
Not only surface planes all siz('S 
of work pi Pees-but will rabbE.'t, 
tenon, rout, panel, groove and 

bead. r sed m any standard 
type chuck. Provides numerous 

plastic and woodworking features 
due to the exclusive horizontal ''set" of 

its double edged hi-speed tool steel blades. Ship
ped prepaid on receipt of check, 
money order-or C. 0. D.-Complete at . . ...... $7.50 
ROTARY DRILL PRESS 

SURFACE SANDER 

Here's a low cost, pre<'ision
built surface sander to fit any 
drill press. Comes complete with 
20 cup sanding discs. No messy 
gluing of discs. Snap a new one on 
with the Barron spring clamp. You'll 
be. amazed at its simplicity of opPr
at!On, speed, perfection of finish. No waves, 
npplcs, steps, circular striations or sanding 
marks. Any type plastic or wood--soft, hard, 
grainy, or knotty-will have a velvet 
emooth finish. Try it! Shipped prepaid for . . . . . $5.95 

• 

NEW STYLE SPIRAL FLUTE . 
ROUTER BITS 

Gr ound from finest hi-speed tool steel 
with special radial spiral flute design 
for faster chip clearance, smoot her side 
and bot.tom routing, grooving, Ycin
ing, carving and round-end mortis
ing. Extra l ong cutting flutes. 
Available in individual siz('S ~· 
to ~ • or set of six sizes as 
illustratPd. 

ShippPd 
prepaid . . . . . . . . . . . . $9.50 

ALL-METAL AUXILIARY DRILL 

PRESS TABLE 

Provides extra lnr~l', true working surface of 234 square 
incht>s-made of hard Alcoa aluminum alloy heavily ribbed. 
Fits any standard drill prrss 
in less than a minute. 
Equipped with pivot.
ing steel fence and 
hi-spt>ed clamp. ld<'al · 
with Barron PlAner, Sander 
or R outer Bits, many otht>r 
drill pr<'SS uses. Built for shaper 
fence opE.'rutions. Blanchard ground 
to .OOO~i. An out-standing 
value. Complete at. . . . . . . . . . . . . . . . . . . . . . . . . . $9.85 

See Your DEAL ER- Or Write for Free 
Descriptive CATALOG 

Bai'I'OD Tool Con1pany, Inc. 
370 Al'c:hitec:ts Bldg., Detroit 1, Mich. 
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THE TOOL WITH 
1001 USES 

Vise-Wrench-most 
versatile of home or C::::~~) 
shop tools. Has powerful grip of locked 
vise yet as convenient and portable as 
pliers. Adjusting screw on end sets 
jaws for any thickness. Stay locked; 

.hands freed for other operations. 
'Easily and quickly released. 10-inch 

$2.35, 7 -inch , $2.00. 

HOW TO CUT RAFTERS 
New vest pocket book gives lenlrths, S lde cuts. Plumb cuts. 
Ut•chu-tluns. For all rafu•rs for any butltllns;r from one tnch to 
f orty feet wide . Gl\·es numhers to cut on square. Also degrees 
ror :,tame cuts for Radial Saws. All standard pitches from 1/il to 
:-;,., .Ju~t OP<'n book to pitch page and there are your lengths. 
s lch• t·uts. etc. Anyone who knows what a Ja ck rafter l s can 
framt• a roof lf h<' has this great hook. Price one dollar pre
paid. BUILDERS' TOPICS, De pt. S, Med. Arts Bldg .. Sea ttl e 1 . 
Wash. Original teachers ot the square In five easy les!'ons by 
mall. Send for FREE !let of plan books- Kamp Kablns t o 
Mansions. 

TALK- SING thm '{ou' OUII11r1dk!_ 

~AOIO MICROPHONE 
Be the Hfe or the Party. Put on $J .98 

you•· o ·wn broaflc."nsts at home. Sing. talk . 
makP nnnouncerne.•nt~ fro rn :1 n~· ro(nn. \\",)n· . 
t1<•t·ful \'O lc e prart le<•. :llic·t•ophont• easily Putpatd 
att;H"ht, d to any ratlio. F oHo\v c.•nc-lused Ill• 
ln~ll'lll'llons. C.D.D.I 

EMPIRE RADIO & TELEVISION CO. 
(Dept. RU 1521 Bedford Ave., Brooklyn 16, N. Y. 

METALLIZE BABY SHOES 
Learn this easY. money making business from nationallY 
recognized consultant. Small investment: perpetual market. 
For free details write Joseph B. Kushner. B.S. Ch.E .. Metal 
finishing Consultant. Stroudsburg, Pennsylvania. R.D. 3X 

3 difforenl volumes 
$I O.OO.poslpaid 

JOO welding designs. Write 

Hobart Bros. Co. Box 

MAGIC MIRRORS 
See thru one side 

Reflects image on other 
For FRONT DOORS, OFFICES, 

and hundreds of other applications." 
The amazing mirror which permits you to see thru one side 

while Person on other side sees image of himself. Ideal for 
installing in front doors. offices. etc . . . . amaze and enter
tain friends. 

Developed specially for radar equipment during war and 
now available. Magic effect achieved by light ratio ~~:reater 
on mirror side. 

PRICES 2 " X 2 " ..• •••.••.... . $1.00 
3 " X 4 " .... • • • • • • • • • . 3.00 

POSTAGE PAID s" x 7 ". . . . • . . . • • • . . • a.oo 
ACRA·LITE COMPANY 

1235 West Sixth St., Dept. PS-10, Los Angeles 14, Calif. 

o. 
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EAL FOR Auto-Home Appliance and Farm REPAIRS 

t t 

AVAILABLE NOW 
EDIATE DELIVERIES 

I=OR ONLY 

Designed to Do High-Grade Welding Inexpensively COMPLETE 

AMAZINGLY SIMPLE 
TO OPERATE! 

Maintenance men, formers, mechanics, machine shops, 
foundries, auto, general repair and job welding shops 

using the DYNAMIC WELDER find it so indispensable and 
useful that they cannot afford to be without it. If inexpe- This portable Dynamic 

Welder, easily carried 
right to the job, can be 
operated from any con
venient properly wired 

110 Volt 60 cycle 
line. Can also be 
supplied for 220 

rienced you con easily learn to do a variety of high
grade welding jobs by Following the practical, simplified 
operating and welding instructions furnished. . 

WORKS ON IRON, STEEL, BRASS, BRONZE and OTHER METALS 
Has eight metallic and carbon arc welding heat stages. Does work 
~OU would think only possible with a larger, more expensive machine. 

. 
READ WHAT USERS SAY ••• 

Repair Shop Owner says, "It will do more than you say" 
., want to say I operate a repair garage and om more than satisfied 
w ith the welder. It will do more than you soy.'" C. P., Butler, OhiQ 

It's the Greatest Portable Outfit 
~ow I om equipped for all kinds of welding and I must soy it's the greot
tst portable outfit for welding any man could ever wish to own. I wouldn"t 
tell mine for the cost of plenty welders I hove seen which were very high 
in cost out not in convenience. You may put me on file as o booster of your 
wonderful welding product.' ' W . J. B., St. John, N. B., Conodo 

Better Than I Expected 

Volt 60 cycle oper
ation and for oth
er voltages and 

cycles at slight 
additional 
cost. 

"I have done quite o little welding with my welder and will soy it is better 
than I expected. The price, convenience, and variety of work that con be 
done w ith the Dynamic are the attractive points.'' W. R. P., Portland, Ore, 

EASY TO OPERATE! 

DYIAK/C SUPE/ICHA/IGEO WHOE/1 
GET DETAILS ON OUR 10-DAY TRIAL OFFER! 
On~e you see a DYNAMIC in operation you won't wont 
to be without it. Its simplicity will amaze you. In a year 
the DYNAMIC only costs you about 6c a day. Comes 
complete, ready to operate, with helmet, rods, cables, 
electrode hold~r and operating instructions, etc. Nothing 
else to buy. Write today for Free particulars. Act 
now and get details on our amazingly low priced 
Dynamic Welder and 10 day trial offer. 

Copynghted materl1i 
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I N CARD FILES at the editorial offices of 
Popular Science A1onthly are hundreds of 

names, with addresses and telephone num
bers. If we were going to write down a list 
of assets, these names certainly would be at 
the top. For they are the names of our friends, 
people all over the United States who help 
put out our magazine. 

These names don't appear on the mast
head, but they contrib
ute to the content each 
month just as surely as 
our artists and writers 
and "copy" men do. 
They help us get the re
search material for our 
stories. They dig into 
their files for buried 
facts. They know the 
value of meticulousness. 

Our friends help us 
prepare drawings and 
pictures, and sometimes 
they pose for pictures. 
Many are readers, but 
all know PSM and are 
glad to help us get the 
facts. They are college 
professors, prominent 
industrialists, Army and 
Navy officers, railroad 
brakemen, the tool op-
erators in factories, and the public relations 
officers of business enterprises. 

This month we give you a picture of one 
of our friends. She is Miss Elizabeth Porrecha, 
who weighs all of 102 pounds soaking wet. 
Poured into a pair of overalls, she operates 
one of the multi-ton traveling cranes at the 
Baldwin Locomotive Works in Chester, Pa. 
Her fingers are slim but she can handle a 2~-

294 POPULAR 
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ton drive wheel as easily as a knife and fork. 
• For some of the pictures in this month's 
story on locomotives ("More Power on 
Wheels", p . 66 ), Miss Porrecha was permitted 
to halt her mechanical Atlas long enough to 
lift some locomotive parts into camera range . 

"About three inches lower, please," our 
photographer called to Miss Porrecha on her 
perch, and down the subject of the photo
graph came, exactly three inches. 

Then we asked if we could take a picture 
of her too. That took some time. We had to 
wait until she stopped blushing. 

Now her name has been added to the 
legion of those who help us put out a better 
magazine for you. And ever the list grows 
longer. At Bikini were friends who helped us 
get the first of our reports on the atom
bomb test and then, not content with that, 
helped us hurry the story through by radio. 

For August, friends in 
H ollywood he lped us 
get the pictures of Mont
gomery, the glider en
thusiast of the 1880's, 
and of the movie version 
of his life. For pur Sep
tember issue, friends 
helped us prepare those 
splendid drawings that 
illustrated the article, 
"Electrons at Work." 

Next month you will 
see the product of the 
cooperation of some 
friends of PSM in De
troit, where we pre
·pared an article on pack-
aging human beings in 
steel. That's really what 
automobile design 

• amounts to, and our 
story will tell how they 

go about it. The designers dropped their 
work to help us arraage for pictures and 
basic text material. And many of them spent 
hours of their Gwn time giving us the back
ground o.f their business. 

That's what we mean by having f~el'lds. 

C.opynghred m< 'n..:tl 
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Money cannot buy 
a better Spark Plug 

• 

__ ___. ~--·--.. 
THOUSANDS of motoris ts, driving to football sta

diums throughout the nation, would like to go 
in new cars. But for many of us it may be months 
before tha t wish comes true. 

Until then, help your old car give you smooth , 
dependable performance. Your present spark plugs 
may be fau lty. If so, replace them with a new set of 
Auto-Lite spark plugs, original equipment . 
on many of America's finest cars. ''Money 
cannot bu y a better spark pJug." See your 
Auto-Lite Spark Plug Dealer today! 

THE ELECTRIC AUTO-UTE COMPANY 
Toronto, Ontario Toledo 1 , Qbjo 

Tune in the Auto-lite Radio Show starring Dick 
Haymes, Thursdays, 9:00 P.M.-E.T. on CBS. 

~ . 

} 

, 
• 
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PRECISION-BUILT HEADSTOCK 
The h eadstock con struc tion of South 
Bend Precision Lathes is one of the 
reasons for their unvarying accuracy. 
Spindle bearing surfaces are super
finished to a smoothness of 5 micro
inches (.000005") which reduces wear 
and friction, permits higher spindle 

speeds. and assures precision. 

296
. POPULAR 
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Jobs worth doing are worth doing well. That's 

why the accuracy, versatility, and dependability 

• 

of South Bend Precision Lathes are as important in 

the small shop as they are in the industrial toolroom and 

manufacturing plant. These qualities enable them to han

dle efficiently the many types of operations which regu

larly are encountered in tool and instrument shops, radio 

and appliance repair work, automotive and aviation 

maintenance and service, laboratories, 

model shops, and many other industries. 

W R ITE FOR F REE CATALOG. Sou th Bend Precision 
Lathes a r e made with 9 11, 10", 1311, 14·11211

, a n d 16"' 
swings. Spe cify size la t he In which interes ted. 

LATHE BUILDERS SINCE 1906 

SOUTH BEND LATHE WORKS 
456 EAST MADISON STREET • SOUTH BEND 22, INDIANA 
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R. D. CMARLES 

Maintenance Superintendent 
Africa-Orient Division 
Pail American World Airways 

• 

.. 
" : I 

. . .. '"' -·" .. .., .. !'' J• 
••,. < i! ;J I I 1•,)1• I 
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.... • • 1,·~ 

of Pan American World 
Airways tell -you plenty about the 
value of I.C.S. Aviation Courses. They 

• 

show that hu11dreds of Pan American· 
pilots, co-pilots, flight engineers and' 
maintenance men have taken I.C.S. 
Courses. • 

Now flying for iust one division of 
the aidine Latin American-are 336 
pilots and co-pilots who are holders 
of I.C.S. diplomas. 

·. What better endorsement coufd - . 

there be o-f any institution offering · 
training for Aviation careers? 

If you are planning for a place in 
Aviation, you owe it to yourself to 
study the list of Courses on the other . 
side of the extension of this page 
and to mail the coupon today for full 
infQrmation on the famous I.C.S. 
Course of your choice. Do it nowl 

INTERNATIONAL 
CORRESPONDENCE SCHOOLS 

Box 7669-L, Scranton 9, Pa. 

·$p.c)o/' tur+lotr'"tafes fo mem&ers ol the Armed Forces. Enrollment under flte G.l. 1111 of Rights opproved for War II Vetetcrnl. 
' ., 
;~) .. , Canadian residents send coupon to International Correspondence Schools Canadian, Ltd., Montreal , Canoda 

' _,,_;,, --
:'\: ..... '.'_;: : -1:)· ':1 
• '- I . ' '; 
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e Today, any car that runs is a good car, whether 
it's a '46- or '36. It deserves protection from 
freeze-up- and the best is "Presrone' ' anti-freeze. 
One shot lasts all winter- it doesn't boil away or 
foam off. Prevents rust and corrosion too. 

But., with demand exceeding supply, some motor
ists w ill be "left out in the cold.' ' To avoid freeze
up damage, get "Prestone'' anti-freeze early. 

NATIONAL CARBON COMPANY, INC. 
30 Easr 42 nd Street, New York 17, N.Y. 

There's a lot more "Prestone· · anti-freeze this 
year . . . more chan at any other time since 1941. 

U ntt 0/ Unto11 Car !)tde at1d Carbon CorporatiOn 

00 
Til~ wotus " E\'ereauy" and " P resume" nre registered trade- marks or Nutlonal Carbon Company, I nc. 

WHY 
there's still a 

"Prestone" anti
freeze shortage : 

"Prestone" anci-freez.e, l ike 
most other productS, de

pends on the utilization of 
raw materials and equipmenc 
drawn from many fields. Re
cent ind ustrial disloca tions 
have affected our planr-expa n
sion program, which was not 
authorized during the war. 
Planned for years, it is well 
advanced; but the real b enefit 
will not b e felc in 1946. 

"Prestone" anti-freeze must 
b e produced and packaged 

long before cold weather. Last 
spring and summer the food 
shortage diverted packaging 
materials to the need of starv
ing millions, and affeeted our 
ab iliry to meet 1946 require
ments. So your dealer may "-e 
selling " Prestone" anti -freez~.· 
from 5 -gallon cans in addition 
to the familiar ! -gallon cans. 


