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Carpentry. Wood
working: Here are all 
the basic techniques of 
carpentry, woodwork
ing and cabinet mak' ntt 
- madeeasyasA-B-C to ~~~..4~ 
insure bes t results. 

Electricity, 
Plumbing , Heat
ing: Answers yo ur 

e very ques tion about 
electricity. p lu mbing 

and heating systems. 

Interior Work , 
Exterior Work: 
Newest methods and 
short-c uts. es timat
ing. materials . elimi
nating leaks , roof
ing, etc. 

Painting, 
Paperhan g ing: 
Shows you how much 
paint to use. how to 
mix. How to hang 
paper, etc. 

Masonry, Con
crete, Plaster
ing: Practical facts 
about b ri c kwork. 
concrete , stucco 
c ement blocks, 
glass blocks, etc. 

You must go th rough this complet e, llhJstralled 
guide to appreciate how m uc h you can save 
by fixing th ings yourself. So mail coupon lor 
FREE 10-0 ay Examinat ion - Now ! 

What's Your Home Repair Problem? 
Find the answer in a jiffy in this greatest-of-all home guides I 

Below is just a partial list to show its completeness and wide scope. 

WHAT TO DO 
. WHEN ••• 

lights go out 
gloss pone breaks 
door lock st icks 
roof leaks 
plaster crocks 
furnace smokes 
flue bocks up 
pipes freeze 
sink clogs 
to ilet bocks up 
plumbing knocks 
wiring short circui ts 
toaster burns 
vacuum cleaner 

doesn' t pick up 
doors swell 
windows rattle 
stairs squeak 
shingles get loose 
rad iato rs leak 
floor boards buckle 
furn iture gets rickety 
s idewalks crock 

r::::h:o Plumbln11 Jobs 
.. a re a <"inch w ith 
~ t h is s ure w-ulde 
~ as your h elper . 

~ 
F ix lenky fau
ce t s . io8t all 
tubs . sink a . 

lliiit Re pair wus BY• · 
& terns. etc. 

(}&. 
poin t blisters 
floors creak 
cellar floods 
screens rust 
fire place smokes 
door h inge fa lis off 

water discolors 
mouldings loosen 
t iles break 
term iles a ttock 
point fo i ls to dry 

Pu l &helveh under s tairs . 
build com~r closets. etc .. 
Ju&t for coat of materials 
a.lono. 

cu t down fuel bills 
read meters 
change ice -box door 

gasket 
install locks 
odd closet space 
make door keys 
loy linoleum 
refinish floor 
mix points 
core for poin t brushes 
point over chipped 

poin t 
shingle or reroof 
weal herproof 
repa ir gu tters , 

downspouts 
build cesspool 
cure damp basement 
repair e le ct r ica l 

a ppliances 
instal l heating 

systems 

ge t house ready for 
winter or summer 

bu i ld bookcases 
make screens 
cut, hong wallpaper 
bui ld home repair 

center 
plaster walls 
convert ollie 
install shower 
replace corroded pipe 
install new lighting 

flxtu res 
• 

0 

Whether it's furlog a lock 
o r b uilding a w o rkshop 
here's 811 the latest dope. 

poin t over wallpaper 
enlarge windows 
clean discolored brick 
lengthen lamp cords 
fin ish or refin ish 

furn iture 
properly defrost 
toke out, put up 

parti t ions 
make toller or 

smaller doorways 
en Iorge kitchen 

sto rage space 
const ruct retaining 

wall 
build window 

corn ices 
stucco o utside 
pu t up storm 

windows 

R e puir i r o n s , tooatc r. 
vacuum cleaners eMilY 
o.nd ... rely. 

" It' s s o easy to follow 
the pictu re Ins tructions 
in this wonderfu l guide, 
my 16 -year-old son Is 
t urning o ut repair Jobs 
that took like a profes
sional's."- C. V. B. - St. 
Louis, Mo. 

" The Idea s I got from 
' Ho me Re pairs Made 
Eas y' when my house was 
being built savecl me 
many hundreds of dol
lars and plenty of head
ache s." - T. J .P. - Los 
Angeles, Calif. 

" With no man around 
the house this wo nderf ul 
b ook has been a blessing. 
I clo all the odd Jobs my· 
sell and get a big kick 
out of it. " - Miss L. V.
Bos ton, Mass. 

But the lmportnnt thi 
is how this new, different, 
and practica l guide can 
s erve yo u. So take ad
vantaga o f o ur o tfor 
t o send it to you lor 1 
days' FREE examlnat 
a n d u se . M all coupon 
without money - NOW! 

Unders tand your home from t op to bottom I Now- for the first time _ .. Home Repl\lr& Mode Enay" 
takes e\•ery thing apnrt - then puts It tol(ether 81Ct1in I from foundation to rooO . Shows simply and d early 
tbe where, wby, nnd how or keepintr your home in t ip· top shape. What's more It pays for itself m MY llmea 
over - even If yoo hi re <:ontrsctors, for it hel ps you check erpertly on the work of others -lneorea getllntr 
your money 's worth I You simply can't afl'ord to be wichout .. Home Repain; Made Easy." Bot you need not 
boy it . Fin1t, examine it - use it FREE for 10 clays I So mail coupon- without money - NOW I 

128oohlnl ·---·- -Covers everythi~g from start to 
finish! 448 oversize pages-2056 
crystal-clear pictures- quick, easy
to-find reference. Water-proof, 

grease-resistant, handsome life
time binding. Mail coupon 

for FREE examination. 

Finisltl111 
Clltlerete flOOr 

Magazines and Newspapers Applaud I 

" This is , without dou bt, the greatest gold-mine 
of up-to-the-minute ideas, short-cuts , profe -
s ional secre ts , and s tep-by-step directions ever 
crammed into I giant volume on home repair!" 

" T here's never been su ch a useful, easy-to
foll ow home repair guide for any housewife, a:: 
well as any man about the house." 

"For those who don't relish paying today's 
high p1·iccs 'Home Repairs M ade Easy' is surely 
a godsend. Any amateur can now d o or super
vise thousands of home repair jobs n.nd i m
provemeu t:-~- large or small. " 

''Now every man who li ves in a house can 
enjoy fun and relaxation with the help of the 
mo t wonderful guide to home repair, main
tenance o.nd improvements ever published." 

You must go through " Home Repairs Made Easy" 
to appreciate how much t ime, work and mon ey 
this indispe nsable guide can save yo u! And if 
you o ct now you can get it in easy ins tallme nts. 
But fir st , examine and use it for 10 dbys FREE! 
Moil coupon today-without monev! 
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Completely Different Illustrated Guide Shows Thousands of Ways to Sav . 
Money, Have Fun, Too! Everything ~eginner or Exp~rt Needs to Know! 

N ow at last - you can fix anything 
you want in or around your horne 

with w tbelievable skill ... even if you 
never u:sed a hammer, paint-bru:sh, or 
screwdriver in your life! Save hundred::; 
of dolla r:s ! Have plenty of fun , too! 

Here's your opportw1ity to get for 
FHEE examination "Home He pairs Made 
Ea~;y," t he entirely different and useful 
guide tha t take::; apart and simplifies 
every step from ~; tart-to-finish; . 2056 
"show-all," ea:sy-to- follow 'pictures, in
cluding hundreds of vivid, crystal-clear 
3-dimension drawings. 

Must Be Seen To Be Appreciated 
The detailed "how- to - do- it" pictures 
:show you what to do and what not to do 
. . . exactly how to get started . .. what 
tools to use . . . how best to u::;e them . . . 
how to plan and estimate every job .. . 
what steps to follow from very beginning 
to real professional finish. 

Yes, you'll see that with this huge illus
trated book as your expert guide and 
helper you need no technical knowledge, 

• 

6. Thtft II CI too of ••el\ 
wrtiett joHn strl• so f'lori
tontal notehts on • nd lit 
ovet tlt1ds of hotlzontal 
stnp. ft111 $QI.IIJH etdl ..... 

no s pecial skill::;. Every simplified picture a room or painting your r. ~~§ 
and direction in "Horne Hcpairs Made home lin::;ide or out) -in
Ea::;~·" has been fully tested hy actual use. sula ting .\'C·Ur home for 

There's nothing like it! Nothing has ju:-:t the pric·e of ma terials 
beenlefttochance. You can't possibl y go -"doing over'' ,\·o ur 
wrong. And now for the first t ime, these porch for lo::;s than $50 ... 
proven professional methods, latest short- fixing any plumbing or 
cut::;, newest labor and material-saving electrical appliances iu a 
ideas, and "tricks of t he t rade" a re yours. jiffy. You'll he ;;urprised 

how simple all tlH'se re-

-

Save Hundreds Of Dollars pairs and a lteration:; now ~~w ~~~e 
Thousands Of Ways are wHh the help of thi:; s c•·ee ... . :~~~~~:r~ 

Actually 12 book:; bound as one - this volum inously-illu:;trated ~~';;~· sa v u 
most complete, authoritative, and fully- step-by-step guide. m on ey, ugg·r(lvat.ior~ 
illustrated encyclopedia covers every- Once you go t hrough "Home 
thing you can think of-from fixing a M ade Easy"-packed with ho,us~mcls 
dripping faucet to whi tewashing a cellar- usable everyday fact, , ideafi and su~~ge~::> l 
from making your own keys to inst alling tions, you'll agree you wouldn't give 
a new heating system. Includes usual for an:vthin.!!; in the world . 
subjects in other "home repair" guides, But you must see it to appreciate i 
as well as hundreds found in no other! great and permanent value! That 's 
"Home Hepairs Made Easy" is so basic, we offer t o send it to you for F.._"'"'"' 
so all-in clusive, so crammed with easy-to- 10-day examination and use. There's n 
do, money-saving ideas, practical sugges- risk ... no obligation! Send no 
tions, useful facts . Pay postm~Ln nothing! Just mail rouom1 

Imagine saving 90~ on cost of papering NOW! 

Brought To You By 52 "Training-Thru-Sight" Expe 
• • 

The experts responsible for man 
successful wartime ''Training 
Sight" manual:; have cooperated 
bringing you "Home Repairs ..... ,., ... , 
Easy." To appreciate how 
time and money it can save you 
how it s many practical sh•orti-Cl 
make home repair and mrunt.eJl allCI 
a pleasure, instead of a chore- yo 
must see it. But you don't need 
buy it. Mail coupon now! 

NELSON DOUBLEDAY, INC. . 

--
These typi cal 
pas es show how · 
s t e p· by- st e p 
p ictures simplify 
every move! DEPT. PS- 8, GARDEN CITY, N. Y. 

Send No Money! Pay Postman Nothing! 
There's never been a book like 
"Home Repairs Made Easy." 
Giant 834" x 11" size. 448 BI G, 
oversized pages. 2056 crystal
clear, "show-all" illustrations
thousan ds of easy-to-follow, "tell
all" directions take all the mys-

. tery out of h ome care, repair. 

No Obligation! No one should 
be without "Home Repairs Made 
Easy." But to appreciate it you 
should go through it leisurely! Use 
it! See for yourself how just one 
answer can easily be worth many 
times its small cost. That's why 
we don't ask you to buy this book. 
I nstead, let us send it t o you for 10 

days' FREE EXAMI NATION! 
You'll be surprised at the things 

you can do with its help ... 
thrilled at all the money you can 
save . . . delighted with the fun 
you get. If not, return within 10 
days. I n that event, pay nothing
owe nothing! But if you agree you 
can't afford to be without it, send 
only $2.95 (plus few cents postage 
and handling); then 2 monthly 
payments of $2 until bargain price 
of $6.95 is paid in full. 

MAIL COUPON NOW! Send no 
money . .. pay postman nothing! 
J ust m ail coupon for your 10-day 
FREE examination. 

Send me immediately for 10 days' F REE examination "HO M 
R E PAIRS 11ADE EASY"- 448 .big, oversized pages wit.b 20 
pictures-handsome, washable, grease-resistant clot h binding (8~ 
11) . I will e:xamine and use it wit hout obligation. II I return it ~wilh i 
10 days-I pay you nothing-owe you nothing. If I keep it, I will t he
pay you $2.95 (plus few cents postage and handling) , and 2 month! 
payments of $2 until bargain price or only $6.95 is paid in rut 

(Please list zone number, if any ) 
I N CANADA : 105 Bond Street, Toronto; 
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No one goes into a job perfectly 
prepared. Sooner or later the ttweak spots" 
are bound to show up. And when 
they do, the successful man is quick to 
recognize them, quick to fill the gaps. 
International Correspondence Schools 
can help you get whatever training you may need. 
You have some 400 famous, spare-time 
I. C. S . . Courses to choose from. Or, if you wish, 
brief nrefresher" courses, advanced lessons, 
or special instruction combining one or more specific 
business or technical subjects can be tailored to 
fit your needs. The coupon below brings full information 
without obligation. Mark and mail it today! 

INTERNATIONAL CORRESPONDENCE SCHOOLS 
• 

BOX 7635-M, SCRANTON 9, PENNA. 
Without cost or obligation, please send me full particulars about the course BEFORE which I have marked X: 

I~ 
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MOTORISTS WISE 

T. M . It ( G. U. S. P AT. orr: 

MAKES CARS STAY BEAUTIFUL 

' 

Better 'lhPn ltJ 
'llere-1iJdt:1y ... 

6one .. TbmtJ~rtJW ' 
Polishin9s / 

Simonizing saves you time as 
it saves the finish l 

Don't waste your time with ' tem
porary polishings'l Simonizing gives 
long lasting beauty . .. protects the 
finish and keeps colors from fading. 
Do as millions of motorists ... Simoniz 
your car. It's easy to do yourself. 
THE SIMONIZ COMPANY, CHICAGO 16, ILL. 

Use SimoJiiz IUeener (liquid or paste) to clean finish. 
Then Simoniz for lasti•g bea1ty. Sold evtrywhtrtl 
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YOU'RE in the 

biggest competition- yes, 

the biggest battle in the ~ 

world - that c1f making a 

living. You have to work 

for a living-so does every

one else. Competition for 

promotion is keen-people all around you are looking 

for more money-a better job--and so are you. 

Y 0 11 ca11 get a head start. Other men have and in 
a short time you should be able to out-distance those 

who have no progress plan, make more money-have 

a better job--a more certain future. 

Few people prepare themselves for that promotion

that better job and more money. Not many are making 

any special effort to learn outside of the time they put 

. in each day on their work. They're taking the long, 

hard road to success. How about you? Are you, 

too, taking that same old, winc;ling road-with its . . 

many disappointments and heartbreaks? 

H ere at LaSalle we have been training ambitious 

men and women for success for more than 40 

years-enrolled hundreds of thousands of students 

-and our files overflow with grateful letters from 

students who have attained success and earn

ings far beyond their fondest dreams. 

Perhaps we can help you-at any rate it will 

be well worth a three cent stamp to mail the 

coupon below. DO IT NOW ! Just check the 

field of your choice and we'll send you full 

information on that field without obligation

plus "Ten Years' Promotion in One"-a book 

which has helped many men. It may be the 

turning point in your life to a successful career, 

and more money. • ' 

$ $ $ a 

Your Competition 
Keen • 
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1 DEPJ. BSJ.R I . 1 CHICAGO s, lll.j 
I am Jnterested J • • 

" preparmg myself for b 
foba~mo~ a eHer 

money. Please send 
free 48-page booklet h. • me your 
have checked b I on t e tra~nlng course I 

. . e ow-plus " Ten Years' p 
. ,motton In One... ro-. ' ' ..:~ 

>'( .... •• 

' ' . < • • 

r. 
" > ' 

• 

... 

0 Higher Accountancy 0 
Traffic Management 

0 C.P.A. Coaching 0 Foremanship 
0 Bookkeeping O 1 d . 

n ustrrol Mgt. 
0 Low: LL.I , Degree 0 St enotypy 
0 Business Management {Machine Shorthand) 
0 Solesmansh!p • 

• 
• 

• 
• • 

Nome 
Age 

Street .4ddress 

. City, Zone ond State 

LASAllE EXTENSION UNIVERSITY . 
A Correspondence Institution 

883-R Dept. Chicago 5, Ill. 

---__ . 

• 

- CLIP AND MAIL 

THIS COUPON TODAY! 

AUGUST 1949 5 

.. 



• 

THE FVTIJBB HOLBS GBEA!r PROMISE 

Neither chance nor mere good 
fortune has brought this nation 

• the finest telephone service in 
the world. The service Ameri
cans enjoy in such abundance 
is directly the product of their 
own imagination, enterprise and 
common sense. 

The people of America have 
put billions of dollars of their 
savings into building their tele
phone system. They have 
learned more and more ways to 
use the telephone to advantage, 
and have continuously encour
aged invention and initiative to 
find new paths toward new 
horizons. 

They have made the render
ing of telephone service a public 
trust; at the same time, they 
have given the telephone com
panies, under regulation, the 
freedom and resources they must 
have to do their job as well as 
possible. 

IN THIS climate of freedom and 
responsibility, the Bell System 
has provided service of steadily 
increasing value to more and 
more people. Our policy, often 
stated, is to give the best possible 
service at the lowest cost con
sistent with financial safety and 
fair treatment of employees. We 

, 

are organized as we are in order 
to carry that policy out. 

BELL Telephone Laboratories 
lead the world in improving 
communication devices and 
techniques. 

Western Electric Company 
provides the Bell operating com
panies with telephone equip
ment of the highest quality at 
reasonable prices, and can al-

. ways be counted on in emer
gencies to deliver the goods 
whenever and wherever needed. 

The operating telephone com-
. panies and the parent company 
work together so that improve
ments in one place may spread 
quickly to others. Because all 
units of the System have the 
same service goals, great bene
fits flow to the public. 

Similarly, the financial good 
health of the Bell System over 
a period of many years has been 
to the advantage of the public 
no less than the stockholders 
and employees. 

It is equally essential and in 
the public interest that tele
phone rates and earnings now 
and in the future be adequate 
to continue to pay good wages, 
protect the billions of do]l!rs of 
savings invested in the System, 

and attract the new capital 
needed to meet the service op
portunities and responsibilities 
ahead. 

There is a tremendous 
amount of :work to be done in 
the near future and the System's 
technical and human resources 
to do it have never been better. 
Our physical equipment is the 
best in history, though still 
heavily loaded, and we have 
many new and improved facili
ties to incorporate in the plant. 
Employees are competent and 
courteous. The long-standing 

· B~Il System policy of making 
promotions from the ranks as
sures the continuing vigor of 
the organization. 

WITH these assets, with the 
traditional spirit of service to get 
the message through, and with 
confidence that the American 
people understand the need for 
maintaining on a sound finan
cial basis the essential public 
services performed by the Bell 
System, we look forward to pro
viding a service better and more 
valuable in the future than at 
any time in the past. We pledge 
our utmost efforts to that end. · 

LEROY A. WILSON, PreRidPnt 
American Telephone and Telegmph Company. 

(From tlze 1948 Annual Report. ) 

BELL TELEPDONE LABOR.~TORIES Exploring and inventing, 

devising and perfecting, lor continued improvements and economies in telephone service 

I POPULAR SCIENCE 

==== 
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AUDELS CARPENTERS & BUILDERS 
GUIDES-( 4 Book Set J .. .............. $6 

A practical 11lustrated tr ade assistant on modern construction for 
carpenter.s, joiners, builders. mechanics and all woodworkers. 
4 vola., 1600 pages, 8700 illustrations. Fully indexed, flexible 
covers. Each volume sold, separately $1.50 a vol. 

AUDELS PLUMBERS & STEAMFITTERS 
GUIDES-( 4 Book Set J ................ $6 

A Practical Trade Assistant & Ready Reference. Explains in plain 
language & by clear Ulustrations, diagrams, charts, graphs, pic
tures principles of modern plumbing practice including Marine 
Pipe Fitting and Air Condttioning. 4 ,Vols.- 1670 Pages- 3642 
Diagrams '& Illustrations. Each Vol. Sold Separately $1.50 a Vol. 

AUDELS OIL BURNER GUIDE ..... .. ... $1 
384 Pages Covering I nstallation, Servicing & Repairs All Types 
Domestic ~ Industrial Burners. Illustrated. Highly Endorsed. 

AUDEl.S HOUSE HEATING GUIDE .. $4 
1000 Pages Covering Working Principles, I nstallation. Service of 
Al l Modern Bouse Beating, Vent11atlng & Air Conditioning Sys
tems. ExPlains New Radiant Heating. Fully Illustrated & Indexed. 
AUDELS REFRIGERATION & 

AIR CONDITIONING GUIDE ....... . $4 
New from Co~er to Covel'--1280 Pages, Fully Illus. Coveri ng 
basic pri nciples, servicing, operation & reoalr of household, com
mercial & industrial refrigeration & air conditioning. A gold 
mine of essential important· facts for engineers, servicemen, users. 
AU,DELS SHEETMETAL WORKERS 

\5 
ll\"u,ts 
. t- o~"1 . 

• 

AN AUDEL GUIDE IS A GOOD FRIEND! HANDY BOOK ................. ........... .... $1 
Practlcalinslde information. Fundamentals of Sheet :Metal Work. Step Up Your Own Skill with the Practical Facts and Figures qf 
3.88 oages. Illustrated. 11 sections. Clearl)' wri·tten. Essential & Your Trade. Save time and money with right methods, short cuts, important facts, figures. pointers in overyda)' language. Ref. Index. 

I 

I . 

. . 

AUDELS SHEETMETAL. labor sa ving ideas. CHECK NOWl You can look over any 
· PATTERN LAYOUTS ................ ...... $4 Audel Guide in your ho me. Start the Easy Payme nts if satisfie~ . . 

Developed by Experts for Sheet 1\letal Workers. Layout Men & - - - - C U T H E R E · 
l\:fechanics. A Practical Encyclopedia in 10 Sectioqs, size 7 x 10 . - - ~ · • 

Facts. Fully indexed for ready reference in answering your layout · 

\ 

' 2- 1125 Pages- 350 L nyouts--1600 I llustrations. 1001 .Key 1 A I L 0 R D E R 
problems. Covers all phases of sheet metal work including Pattern · -: 
Cutting, Pattern Development & Shop Procedure. . · 

AUDELS BLUE PRINT READING ...... $2 IAUDEL p bl" h s 49W 23St N y ktO N y\ . 
For l:tecbanlcs & Bullders. Covers all types of blue print reading ' ~ lS er • • ., e~ ~r , • • · 
Including ship & airplane. 416 pages, fully ·111Ustrated. 

1 
Ple·ase mru.l me for 7 days' free exammat10n the books 

AUDELS MATHEMATICS & marked (X ) below. I agree to mail $1 in 7 days on each : 
CALCULATIONS FOR ~ECHANICS $2 book or set ordered, and ~o further m!lil $1 a month on e~~h . 
Mathematics for bome study or reference. 700 uages, 550 mus. I book or set order.ed unti~ I ha~e pa1d ~he purchase pnce. · 
Practical mathematics from beginning. aow to figure correctly. If I am not satisfied w1th Gu1des I will return them. '·: 
Easy, correct methods covering complete review. Illus. & Indexed. OAUTOMOBILE GUIDE, 1700 Pages . , , • • • • S .a : 
AUDELS AUTOMOBILE GUIDE ... ..... $4 1 ODIESEL ENGINE MANUAL, .aoo Pages • • • • • 2 ; 

. A practical quick ready reference book for auto mechanics, service OWELDERS GUIDE, 400 Paces , • • • • , , ·• 1 i 
men, operators & owners. Explains theory, construction ~ servic- O CARPENTERS & Builders Guides (4. Book Set) • , • ' ' 
lng of modern motor. cars, trucks, buses & auto type D1esel en- I O PLUMBERS & Steamfitters Guides (4 Book Set) • • 6 J 
gines. 1700 pages, fully illustrated. 55 chapters. Indexed. . .A. MASONS dB ilde G 'd (.a B k 5e ) , ., 
standard book for mechanics. New Hydraulic drive covered. 0 an u rs Ul es • oo t • • • • l 

AUDELS DIESEL ENGINE MANUAL $2 OBLUE PRINT READING, 416 Pages • . • • • • 2 • .... I OMASTER PAINTER a Deeorator, 320 Pages • • • • -2 ~ 
A practical, concise treatise with Questions and answers on the OGARDENERS & GROWERS GUIDES (4 Bo k Set) · 6 • 
theory, operation and maintenance of modern diesel engines. 0 

• • '1 : 
Over 400 pages, fully lllus. All details plainly brought out, this I 

0
DOHIOLUSBEURHNEAERTIGNUGIDGEU'I3D84E,P1•00gesO Pag' es' •• •• •• •• •• · .. 

book is of extreme value to engineers. operators & students. • ·, 

AUDELS WELDERS GUIDE $1 OREFRIGERATION&AirCon,ditloning Guide,1280Pages .a 
A concise, practical text on operation & mainte·~~~~~ ·;i~ii·~~iding I OOSSHHEEETET MMEETTAALL WPAOTTRKE'i':.$u IHaYnOdyTBoSo~.:03088PPages • _r 
tnachines for all mechanics. Over 400 onges, Hlustrated. Covers all U • ..1..1' ages • • • . 
methods of electric and acetylene welding incluoing airplane work. OAIRCRAFT WORKER, 240 Pages • • • • • • • 1 . 
AUDELS MACHINIST & TOOLMAKERS OMECHANICAI,; DRAWING GUID£.160 Pages • • • 1 : 

I OMECHANICAL DRAWING a DESiGN, 480 Pages • • 2 ; 
HANDY BOOK .... ..... ........... : .... .. .... . $4 OMA.THEMATICS and CALCULATIONS, 700 Pages. • ' 2 ' 

Cove.rs modern machine shop practice in all its branches. Tells OMECHANICAL DICTIONARY, 968 Pages • • . • • ' : 
bow to set uo &' operate lathes, screw and mUllng machines, I O MACHINISTS & Toolmakers Handy •ook, 1600 Pages. • 
shapers, drill uresses & all other machine & band tools. 1600 OMILLWRIGHTS & Mechanics Guide~ 1200 Pages • • .a ! 
pages, fully illustrated. Indexed. 5 sections. 1- i\lodern Marhine OPOWER .PLANT ENGINEERS GUIDE, 1500 Pages . • .a 
Shop P ractice. 2- Diue Print Reading & How to Draw. s--eal- I O ENGINEERS aFIREMANSEXAMINATIONS 528P • ' 
culatlons & Mathematics for Machinists. 4- Shop Physics. 5- • ages ,... 
How to Use the Slide Rule. 60 chapters. Easy to read and under- OPUMPS, HYDRAULICS & Air Compressors, 1658 Paces 4-
stand. A shop companion that answers your questions. OMARINE ENGINEERS Handy Book., 1280 Pages. • • 4 . 
AUDELS ELECTRIC MOTOR GUIDE $4 I O ENGINEERS and Mechanics Guides (8 Book Set) • • 12.' 
Practical Information Covering Construction. Control,l\Iaintenance OAnswers on Practical ENGINEERING! 254 Paces • • 1 .· 
& WirlnAt Hookups of AU Types Electric Motors also Armature OELECTRIC WIRING DIAGRAMS, 21u Pages. • • • 1~ 
Wtndlng. 1000 Pages Fully Illustrated & Indexed. I OELECTRICIANS EXAMINATIONS, 250 Pages • • • 1 
AUDELS ELEC. WIRING DIAGRAMS $1 §~t~~~=:~ ~'gJ~~:Urol~~eP!:!s : : : : : :_ 
210 Pages. I llustrated. Gives practical fa.cts on wiring of elec- I OPRACTICAL ELECTRICITY Handy Book, 1UO Pages. 4 
t rlcal appara tus. It shows clearly bow ~o wue apparatus for prac· OELECTRICAL POWER CALCULATIONS .a25 Pages 2 · 
llcally all fields of electr icity. Each dtagram is comolete & self- . ' • 
explanatory. Highly Endorsed Pocket Companion. ORADIOMANS GUIDE, 914 Pages. • • • • • • • 4 
AUDELS PRACTICAL ELECTRICITY $4 I OELECTRONIC DEVICES, 216 Pa1es . • • , • • • 2 

ONEW ELECTRIC LIBRARY 7000 Pages (12 Book Set) . 11' 
A key to a practical understanding of Electricity. For main- V 1 1 II Ill IV V VI VII v1'11 IX X XI XII .$1 50.,._ h · 
ten a nee engineers, electricians & all electrical workers. 14 4 0 ° s. • ' ' ' ' • • • ' ' ' - • .... c 
Pages. 2600 Illus. Covers important electrical information in I . · 
handy form- including wiring for Light & Power. l nd.exed. N . 
AUDELS RADIOMANS GUIDE .......... $4 ame---- --------------------------- ---- - --- ----
A key to the uractical understanding of radio including Frequency I Address 
:\fodulatlon. Tolenslon. etc. , Aircraft & Marine Radio. For radio -------- --- - ---- ----------------------- --
engineers, servicemen, amateurs, 914 Pages, 633 Illustrations & 
Diagrams. Photos. Rerlew Questions & Answers. Reference Index. 

AUDE~. Publishers, 49 W. 23 St.. N.Y. 10 
IOccuparioR--------------------------------------- . 

. PSM 
• Emplayecl bY------------- - - ----- -- . 

' 
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We have hundreds of urgent requests for 
A. & E. Mechanics·· key men in Aviation 
•• from airlines, oil companies, fixed base 
operators, etc., both U. S. and Overseas. 
Training in a C. A. A. approved school 
is the quickest way to get ahead. 
Embry-Riddle students learn fa st with 
modern equipment .. . working 
on live aircraft in a irline-size hangars. 

ENGINEERING 
Embry-Riddle's Design Engineering and 
Maintenance course offers you eligibility 
for A. & E. certification plus necessary 
basic engineering knowledge 
required to fill positions such as 
Maintenance Foreman or Field Service, 
Project or Safes Engineer. 
If your a im is high, toke th is course. 

Pilot Mechanics who con test fly the 
ships they repair ... executive pilots 
able to service their own aircraft·· 
airmen with dual ability ore needed 
by aviation companies and operators. 
Embry-Riddle combination training offers 
you the most in your aviation career. 

COMMERCIAL PILOTS 
Flying holds o rea l future for 
Embry-Riddle trained pilots. A 
quo rter-century of experience with 
30,000 students ... the be5t instructors, up-to- _.........-.., 
date a ircraft, superb year-'round flying 
weather ... qualifications unexcelled 
anywhere. Instrument and instructor's 
ratings ore a lso available. 

Dean of Enrollments · Dept. 9 1 
Embry-Riddfe School of Aviation 
Miami 30, fl orida 

I a m intertuted In ... 

0 A.&E. Mechanic 

0 Commercial PilOt 

O En~rineerinl!' 
Pitt~ It p,;,, 

• 
NAME 

ADDRESS----------

City 

Sutor ------- Ar.• ---

0 A.&E. Combined with 
Commerc ial Pilot 

0 flyinlr Mechanic 

0 D rafting & Design 

Chult On, I B V e ter1ln 
\ Non-Vet~n_n 

TRAIN IN MIAMI --AIR CAPITAL OF THE WORLD 

8 POPULAR SCIENCE 

Letters 

Doln.C It with Mirrors 

Sir: 
I was particularly interested in your story, 

"Sun Furnace in Your Attic" ( PS, ·March 
'49, p . 106) , as I was, at one time, part of 
an expedition that dabbled in experiments 
with solar heat, back in the middle twenties, 
about the time the first successful experi
ments were completed in California. 

From my experiments and experience, 
one thing stands out from this account: The 
profitable solar hours from this type of fur
nace could be greatly increased with a large 
mirror, pivoted dn a swivel, and an electrical 
clocklike movement designed to keep the 
mirror in focus with the sun and aimed at 
the glass heat receptacle. 

Our experiments convinced us that the 
old trick of using the focused rays of the 
sun to start a fire with a magnifying glass 
was the best premise on which to develop 
solar heat, and recalling how we used to 
start fires with a mirror and a magnifying 
glass, where no s-un was shining and some 
times with a flash-light and magnifying glass, 
I thought possibly those who are currently 
engaged in solar research might use this 
idea to reach a greater 'efficiency with their 
cm·rent experiments. 

w. M. PACKER 

St. Louis, Mo. 

Clock-nm mi1T01'S to concentrate the sun's 
heat have already been tried, but their com
plexity and high cost, at present at least, 
would make them uneconomical fo·r small
home heating. Also, since high temperatm·es 
are not required for house heating, suffi
cient heat can be gathemd fronl the sun 
without concentrating its rays. If such in
stallations become practical, they will prob
ably be most useful to large, solar-run, steam 
powe1· plants that require high temperatures. 

They're Botl• Fast 

Sir: 
I'll probably get my fingers rapped for 

beating my gums about an article written 
by a man who knows far more than I do. 
(I'm just a 4th former in high school.) Nev-

• 
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IN LESS TIME-WITH LESS 
WORK-AND MORE PROFITS! 

N OW, tackle anything from carburetor to 
rear end on ANY car built from 1935 

thru 1949. And fix it quick, easy, right the 
FIRST t ime! Just look up make, model, 
and job in quick index of MoToR's brand-new 
AUTO REPAIR MANUAL. Clear, illustrated 
instructions lead you step by step all the way. 

ONLY Manual of Its Kind I 

H.U Mf UCICID I 
~PIOUR&MOW 

TO I'IJC IT! .,-...-

T he engineer-editors of MoToR Magazine condensed all 
the m ea t of over 150 official factory manuals for you. 
They dug out all the information you need- made sure 
every word and picture is crystal clear- and put the whole 

"works" into ·this one big 795-page book. 
Used by Contains 200,000 service, repair, tune-up 

U S A facts. 35,000 essential dimensions! More 
. . rmy h 10 h eli and Nny t an 2 0 cut-away photograp s, agrams, 

_..., __ ... _, charts show wnat the clear 'text tells. 

Win Prestigel Earn More Moneyl 
COVERS ANY CAR 
BUILTSINCE 1935 ! 
Aubur n 
Austin 
Buick 
Cadi ll ac 
Chevrolet 
Chrysle r 
Cord 
Crosley 
De Soto 
Dodge 
Ford 

• • 

Frazer 
Graham 
Hudson 
H up mobile 
l<aiser 
Lafayette 
La Sall e 
Lincoln 
Mercury 
Nash 
Oldsmobile 
Packard 
Pierce 

Arrow 
Plymouth 
Pontiac 
Reo 
Stud ebaker 
Tcrra pl ane 

Willys 

MoToR's Manual makes every operation 
so easy that you' ll find yourself tackling 
jobs you wouldn't think of doing before. 
And you'll win added prestige and more 
money in the bargain. 

Beginners will find usable helpful guid
ance on every kind of repair and service 
job imaginable. Experts will be amazed by 
the time and labor-saving short cuts. 

This GIANT Manual is used by Army, 
Navy, Technical Schools, and thousands 
of successful auto-repairmen. Now YOU 
can try it FREE- for 7 days. Learn first
hand bow it can pay for i tself the first few 
times you use it! 

SEND NO MONEY 
Mail coupon below - without money! 

Just 2 of the Many 
Letters of Praise 

"MoToR's Manual 
paid for itself on the 
first 2 jobs , and 
saved me va luable 
t ime eliminating 
gue sswork." - W. 
SCH ROP, Ohio 

When your book arrives - make it show 
you what i t's ~ot! Unless you agree it's the 
greatest time and work saver you've ever 
.seen- return book in 7 days and pay noth
ing. Mail coupon NOW! MoToR Book De

~~----.1 partment, Desk 28, 250 West 55th Street, 

" Instr u ctions s o 
clear have no t rou
ble learning an y
thing about an y car. 
Now working as me
chanic in big plant ." 
- SAM ORDONEZ, New York 19, N. Y. 

Same FREE Offer 
on MoToR' s 

TRUCK MANUAL 
Covers J<:Y J';H Y job on 

E'I'ERY true!; made from 
1936 tht-u 194G 1 1400 pic
tures. 952 page,, 300.000 I 
facts . All types Gasoline 
E ngines, Truck Diesels, I 
R esselmans, Fuel Sys- I 
truus, Go,·ernors, Lu brica
ti.on. I gnition. Starters, I 
Clu tches. A...xles, ll rakes, 
etc. , etc. I 

ALSO co,·et-s many buses, 
tractors , cont.-actor and I 
road building equipment , 
stationar-y power machin- I 
ery. Check box Ln coupon 

at right I 
for 7 -day 
F R E E I 
trial. 

I 

California 

Published by MoToR, The Leading Auto
motive Business Magazine. 

MAIL COUPON NOW FOR 7- DAY FREE TRIAL 
MoToR BOOK DEPT. 
Desk 2 8, 250 W est 55th St., Ne w Yo rk 19, N. Y. 

Rus/L to me at ottce (clouk boo: op-vosile book vou wa11t): 
0 M o T o R 's N EW AU T O REP AIR 1\'IAN U AL. Ir O .K . • 1 
will r·ernlt $ 1 in 7 days (plus 35c dcll ver·y charges), 
$2 monthly for 2 months and a flnal payment or 95c 
one mon th after that. Other wise I will retur n Lhe bool< 
postpaid Ln 7 dnys. (Forei!J" 'fJJ"ice, ,.emit $8 cash 1vitlt 
order. ) 
0 M oTo R 's T RUCK REPAI R M ANUAL. (0escrlbed al 
left. ) II O.K., I will remit $2 in 7 days, and $2 
monthly for 3 months, p lus 35c delivery charges with 
fina l l'ayment. Othet·wlsc I will return book pol'lpald 
in 7 days. (Foreitm price, rcm·it $10 cas/L toith order. ) 

Print Nnme . . . . .. . ... . ... . .. . .. ... . .. Age_ ... _ _ 

P rint Arld r eas ...•. .. •• . ...• • .. . •... . . ... . . • · · 

City .... .. . . .. . - . . . . . . . . . . . . . . . State ... . . . . . 
0 C he e k box and s ave 35c d e l iv e r y c h a.ge by enclosl ng 
WTTH coupon entire payment of S5. 9:5 for Auto Repair 
Man u a l (or $8 for T t·uck Repair Manual). Same 7 ·da~· 
return ·refund privi l ege lli>PIIes. 

I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I --- -----------~ 

AUG UST 1949 9 

Copyngh ed materli.JI 

. . 



.. 

The Dark Continents 
of Your Mind 

D 0 Y 0 U struggle for balance? Are you 
forever trying to maintain energy, enthusiasm, 
and the will to do? Do your personality and 
power of accomplishment ebb and flow -like 
a stream controlled by some unseen valve? 
Deep within you are minute organisms. From 
their function spring your emotions. They 
govern your creative ideas and moods-yes, e-ven 
your enjoyment of life. Once they were 
thought to be the mysterious seat of the soul 
-and to be left unexplored. Now cast aside 
superstition and learn to direct intelligendy 
these powers of self 

Accept this ?""Book 
Let the Rosicrucians, an age-old fraternity of think
ing men and women (not a religion), point out how 
you may fashion life as you want it - by making the 
fullest use of these little-understood natural faculties 
which you possess. This is a challenge to make the 
most of your heritage as a human. Write for the Free 
Book, "The MasteryofLife." Address: ScribeJ.J.B. 

'?ie ROSICRUCIANS 
San Jose 

JO POPULAR SCIENCE 

{AMORC) 
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ertheless, I would like to question a few 
points in Devon Francis' article on Ultra
matic in the June issue [p. 139]. 

On page 140 he writes: "It (direct drive) 
gives extra acceleration fast," while on the 
next page he says: "If you need a sudden 
burst of acceleration, just push the pedal 
to the floor. Back you go to torque-converter 
drive." Now which does give the most 
positive acceleration-direct drive or torque 
conversion? 

Another question is how can one a~celer
ate in direct drive between 15 and 56 
m.p.h.? Or can one? I saw nothing to hold 
the direct-drive actuating valve when the 
accelerator was depressed after the momen
tary release to shift the drive, but on page 
142 it says: "This opposing hydraulic pres
sure . . . gives you a choice between the two 
drives at any speed between 15 and 56 
m.p.h." If governor pressure couldn't open 
the valve before, how can it keep the valve 
open if the same governor pressure retm·ns? 

PHILIP EASTMAN 

Burlington, Ontario, Canada 

) , At low speeds, torque conversion gives 
you the faster acceleration-it's like going 
from overdrive in a direct-drive car back 
into standard third gear for a sudden burst 
of speed. At higher speeds, lwwever, direct 
drive gives you the faster acceleration. 

Going back and forth between direct and 
torque-converter drive is entirely a matter 
of opposing hydraulic pressures. The higher 
the speed, the faster the governor travels, 
and the more pressure it exerts. Up to 56 
m.p.h. , this pressure can be overcome by 
pressure from the accelerator pedal. Beyond 
that speed, it cannot. What may puzzle you 
is that the accderator must be depressed 
until it strikes an abutment on the floor to 
actuate the pedal hydraulic system. 

Longue or Lounge? 

Sir: 
In the June issue on page 169 you have 

"Lightweight Chaise Longue" -which, ac
cording to Mr. Webster, should be "lounge." 
Is this a trade name or merely a misprint? 

C. E. CHAPPEL 

Mission, Kans. 

Neither Mr. Webster 'nor PS is at fault 
here. "Longue" is the French word for 
"long." Thus "chaise longue·· means "long 
chair." ·"Lounge," despite its similarity, 

-
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64 PAN BOOk 

Same coupon entitles you to "Ruperhet" circuits work, three 
FREE lesson "Getting Ac- reasons why tubes fail, locating 
q uainted Wit h R eceher Ser- defects, repairing loudspeaker. 
vicing." Discloses s hort-cuts Ra- Over 80 pict ures, diagrams. 
dio R epairmen use. Tells how FREE I Send coupon now. 

Wan t a good-pa y job in the fast- gr owing RADIO 
T E L EVISI ON I ndustry? W ant a m one y-making 
R a d io-Televis ion shop of your own? Here's your 
opportun ity. I've trained h undreds of m e n t o be 
Radio T echnicians-M EN WITH NO PREVIOUS 
EXPERIENCE. M y test ed and proved t r a in-at
ho m e method makes learning easy. Yo u Je a r n 
R adio-Television principles from illu strated 
lessons. You get pract ical experie nce 
building, tes t ing, e xperimenting wit h 
MAN Y KITS OF PART S I send . All 
equipm e n t youz:s to keep. 

Make EXTRA MONEY In Spare Time 
The day yon en roll, 1 ~ta,rt sending SPE
CIAL BOOKL~TS that show you 
how to make $5, $10 a week 'EXTlL-\ 
1\!0NEY fh:lng neigh,bors' Radios Jn 
spare time. ·From llt-re_.it's a llhor st!'l> 
to your own shot>. or a ErOOd- pay Radlo
Trl~vision Sfr"icln!l jo~. Or gt-t "into 
P ollee, A\·latlon, lUartne R adio, Dread
casting, n adio Manufacturing or P ub
lic Addr!'ss work. And t hink of the 
prest-nt and future opportunities in the 
hooming Tl'lflislon Industry. 

See What N. R._l. Can Do For You 
A ct n ow! Rend for my DOUBI,E I•'RE E OFI''Elt. Coupon 
ent itles you to actual lesson, "GETTING A CQUA I NTE D 
W I TH RECEI VER SERVICING." a bsolutely frt\e. Ch er l!O 
pictu res and d iagrams! You also get my 6!-page book, "110W 
T O B E A SUCCESS IN RADIO A!\D TELEYIRIO~
E LE CTRONICS." Tells how quickly , easil:r you can get 
sta rted . Send coupon in envelope or paste on pt-nny postal. 
J . E. S)IITH, President, Dept. 9HP3 National Radio I nsti
tute, Pioneer Home Study Radio School, " 'asbingt.on 9, D. C. . 

I TRAINED TH ESE MEN 
Has Own 
Radio Business 

" Now lla>e two Ra
dio s hops, ~en-ic
ing about 200 sets 

, a month. Highly 
} ; successful our first 
· full year." - AR 

LEY STUDYVIN, DeSoto, 
1\Iissouri. 

• --- -

You Build This MODERN with Parts I Send 
Complete, powerful Superheterodyne 
Radio R eceiver b rings in local and d is
tant statio ns . N. R. I. g ives you 
ever ything ... s peake r , tube, c hassis, 

t ran s for m e r, 
sockets, 1 o o p 
anten na, a d 
a ll oth er 
parts yo u· 
to build 

_.....,. I Also 
' Send You Many 
Other RADIO KITS 

MR. J. E. SMITH, P res ., Dept. 9 HP3 
National Radio Institute, Was hing ton 9, D. C. 
:\tail m e FRE E ::)ample L esson a nd 64-page book about how to 
win success in Hadi<> a nd T elev1s ion- E lectronics. (No salesman 
will call. Please write pla inly.) 

I 
I 
I 
I 

I NAM~ ......... . . . ........... .. . . . .. ... . . ... . . . .. .. . . .... AGE ..... •. ••••• I 
: A V JJ lt.l!::::;:::; . . ... ....... . . , .. • • .. • • .. .. • . • • .. .. • • . .. • .. .. .. .. .. .. • .. • • .. • .. • : 

I UITY .. ...... • •• •..•. • •.• ••• •• •. ..• . .ZON~ . . . .. .. . !'3'11 A1l'..l,t; . . . . • . . . . . . .•• I 
L O Check If Veteran Approved For Training Under G. I. Bill 1 ----------------------· 

AUGUST 1949 II 

Copyngh1ed matenal 



BVS/NFSS/ 
W/THAFVTVRF. 

~ 

Rich profih ore waiting to be topped in 
this new field . New MIRACLE finish gives 
o velvety, luxurious surface to radios, 
lamps, toys, signs, store displays, figur· 
ines, auto dashboards, and hundreds of 
other items. Moke old objects beautiful 
and saleable - make new things worth 
much more with this soft, rich covering 
that con be applied to any surface, even 
if old ond worn. 

~eWe 
Your Own Last ing, 

L ccess1Ltl Business-Be Your 
Own Boss-Help Fill Huge Demand 
••. No Experience Is Necessary 

Yes, you con learn in a few days to start 
MAKING MONEY! Everything you need is 
furnished , including fully detailed, illus· 
troted instructions that ore complete and 
easy to 11nderstond. Every point is explain· 
ed, to show you how to start on the rood 
to big money, full or spore time, right in 
your own home. 

EVERYTHING COMPLETE 
In addition to full instructions, you get oil 
materials that will enable you to start at 
once. A few cents worth of materials con 
mean mony dollars in return. You con earn 
up to $5.00 per hour and more spore or 
full time. ·Boost your present income o.r 
start your own profitable business. 

ACT NOW 
Grasp this opportunity TODAY- start your 
own business. lfs too good to miss! SEND 
NO MONEY - fill out the coupon o,{d 
stick it on o post cord or in on envelope 
and moil today for full details, FREE sam· 
pie of FLOK·KRAFT covered mote,iol, and 
h11ndreds of useful and profitable IDEAS. 
Do it NOW - be fitsl/ 
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SEND 
NO 

MONEY 

TOYS 

JEWELRY 
BOXES 

DISPLAY 
PIECES 
lAMPS 

CAR 
DASHBOARDS 
CAR TRUNKS 

Coven Wood, 
Fabric, Metal, 
Plaster, Pla stic 

Gloss, or 
any Surface 

. 

comes from an entirely different, Old French 
d ··z · ., h · h "Z , TJ wor - ungts, w zc meant azy. 1.us 

a lounge is also a place for lazy people. 
N' est-ce pas? 

Old Trick with a New Twist 

Sir: 
After reading about slit veneer, called 

K-Veneer, in your April '49 issue, page 172, 
I would like to make the statement that 
cooks and seamstresses have known of that 
principle for years. 

Seamstresses place small slits or clips 
around curves of seams or in corners to ease 
the material and make it lie smooth. Cooks 
slit the edges of frying meat, such as ham 
or pork chops, to prevent it from curling. 

(Mrs.) R. HILL 

Ilion, N.Y. 

No Need to Wlndo"·-Shop 

Sir: 
Thanks to you and yotir April issue [p. 

148] for showing pix of the new Chrysler. 
I am the fellow who never goes near an 

automobile sales floor until the moment he 
is ready to buy. (Like a young man pur
chasing a marriage license: no need to win
dow-shop.) My mind is made up to dupli
cate our present job, a Chrysler Royal, 
within a few months. Your article assures 
me same will be no mistake. 

FRED B. BARTON 

Akron, 0. 

Flood Warning Dings BeU 

Sir: · 
Your article "How to Foil a Flood" [May, 

p. 190) was so outstanding I want to com
pliment you on it. This article well suits the 
season of the year, and you did a fine job. 

CRAIG YEANISH 

Slatington, Pa. 
' 

Lead vs. Titanium 

Sir: 
We have read with considerable concern 

the article by George H. Waltz, Jr. , in your 
May issue entitled, "New Paints That a 
Novice Can Use" [p. 153]. 

For instance, a new lead-free house paint 
was described with the comment that it 
resists darkening when applied to houses in 
or near large industrial ·areas where the air 
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Get th e Facts About Our 

ttere 's good news ... big news ... our BIGGEST 
NEWS in 1 7 years. The equipment pictured a t the 
rig ht gives a partial id ea of O.T.I.'s rema rkable new 
combination of s hop-method, home-training a ids. 

Now you con use ol'd keep All of th is eauipment-PLUS 
other major training a id~ - to prepare you at home fo r a 
grand future in the fasl-moving field of TELEVISION ••• 
RADIO ... ELECTRONICS. 

Send for Information 
Mail the coupon today. See how D.T. I. 's amaz

ing, new er, tra ining method helps you get started 
toward a GOO D JOB or your OWN BUSINESS in 
one of America 's most promising , thrill ing fields •.. 
tha t includes Television , . , F.M. , Train, 2-Way 
Taxi, Aviation , and Broadcast Radio ..• Industrial 
Electronics , •• a n d oth er fast-developing branches. 

In addition to well-illustrated lessons, you re
ceive 16 shipments of Radio-Electronic parts from 
which you work over 300 ins truct ive projects-includ
ing the building of (1) a commercial-type CATHODE 
RAY OSCILLOSCOPE tha t helps you get practical 
Television circuit training, (2) a double-range R-F 
SIGNAl GENERATOR, (3) a jewel-bearing MULTI· 
METER and (4) a quality 6-tube, SUPERHET RADIO. 
Y~ keep all of this equipment. 

EMPLOYMENT s __ 
When you complete 
your training, our 
effective Employ• 
ment Service Is 
availab le to yo u 
with out extra cost, 
to he lp yo u ge t 
star t ed. 

• 

. .. ) . . 

You May C 

u 
Train quickly, using a wide 
variety of commercial equip
m ent. D. T. I.'s new labs are 
among the finest o f their 
kind. Ample ins tructors .• • 
every major training advan
tage. Write for details! 

• 

• 

------Deforest's Training, Inc. 
2533 N. Ashland Ave., De pt . PS-F-1$ 
Chicago 14 , Ill inois 

Without obligation, g ive me complete facts showing how I may make 
my start in Television - Radio- Electronics. 

N ame ............................................................................................ Age .............. . 

Street ..................................... ....................................................... Apt . ........ ...... . 

City ..... ............................................................... Zone ........... State . . ................. . 
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contains sulphurous fumes. Users, however 
must realize that to have a paint that will 
resist darkening, they must sacri£ce dura
bility. 

A virtue is also made of the fact that 
these lead-free house paints are self-cleaning. 
Here, again, it should be recognized that 
they are self-cleaning because they chalk 
off and carry the dirt off with the paint. In 
other words, the paint does not push the 
dirt off but the paint itself wears away and 
carries the dirt with it. 

Pictures are shown of a lead-free p aint 
and a lead paint in Morgantown, \V. V., 
whi9h reveal considerable darkening of the 
lead paint after a relatively short time. It 
is not brought out, however, that such condi
tions are relatively rare. Sulphurous gases 
in general do not darken lead paint. Only 
hydrogen sulphide does that; the ordinary 
sulphurous gases found in most industrial 
areas convert the lead compounds in the 
paint to lead sulphate, which itself is white. 

While titanium pigments have great merit 
in their whiteness and high hiding power, 
they are not chemically active pigments like 
the lead pigments. The lead pigments react 
with the oil with which they are mixed in 

Pipe this-for t1 Hitl 
Yes sir, Country Doctor comes through every time 
at bat with a cool, smooth smoke. TOPS in flavor. 
Slow-burning, as you like it. Mellowed for 
Mildness by a rare blend of the World's Finest 
Tobaccos. Nothing could be more satisfying! 

TRY IT TODAY! SMOKE IT FOR GOOD! 

a paint to form a chemical compound which 
results in a tough elastic paint film. No such 
reaction occurs when titanium dioxide is 
incorporated in the paint, and in that re
spect it acts just like all inert pigments, such 
as silica, magnesium silicate, barium sul
phate, and other extenders. 

.ROBERT L. ZIEGFELD, 

Lead Industries Association 
New York, N.Y. 

H ere is Mr. Waltz's reply: 
I made no attempt to recommend any 

p aint or type of paint over any other. I 
merely reported on new paints that are now 
available to the workshop-minded home 
owner who likes to do some of his own work. 
If there had been a brand-new lead paint 
fitted to the amateur painter's needs, it 
certainly would have been included. 

I did point out, in the text, that it is the 
hydrogen sulphide gas that causes the 
blackening of lead paints, and that the self
cleaning process is a gradual flaking or 
chalking off of the lead-free paint. 

I used several of the new titanium paints 
and, in my amateur way, was able t9 do a 
pretty good, professional-looking job. 

rn.., . . ~ 
r• ~ ~.. . . 0 

The Pipe 
Smo~er's 

ECONOMY 
LUXURY 

25 
Pleasureful 
Pipefuls for 

25¢ 

If your dealer does not have it -write Philip Morris & Co., ltd., Inc., Dept. S29, 119 Fifth Avenue, New York 3, N.Y., 
enclosing 25¢ for full size package 

• 

14 POPULAR SCIENC:E 

CopynglltL'd material 



. . 

• 

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

A patent gives the inventor the exclusive right to prevent 
others from making, using, or selling the invention claimed 
in the patent for a period of seventeen 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 he properly and con
cisely set forth and claimed in a formal application for patent, 
in order to comply with the requirements of the Patent Laws. 
For that reason, unless the inventor is familiar with patent 
matters, he should engage a competent registered patent 
attorney or agent to represent him. We are registered to 
practice before the U. S. Patent Office and are prepared to 
serve you in the handling of your patent matters. 

A specially prepared boolclet entitled "Patent Guide for 
the Inventor", containing detailed information with respect 
to patent protection and procedure, together with a "Record 
of Invention" form will be promptly forwarded to you without 
obligation upon request. 

• 

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

92-H DISTRICT NATIONAL BUILDING e WASHINGTON 5 , D. C • 

Patents 

Trademarks 

Copyrights 

........................................................................... • § CL~RENCE A . O'BRI~N & HARVEY JACOBSON 
: Regtstered Patent Attorneys 
i 92-H District National Bldg., Washington 5, D. C. i Please send me copy of "Pate nt Guide far the Inventor" a nd alsco 
• " Record of Invention" form. Th is request does not obligate me . 
• • • • 5 Name __________________________________ _ 

• • : Address ________________________________ _ 
• • 5 City_ State· _ ____ _ 
: (Please wri te or print p lainly.) 
! ••••••••••••• , 
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••• and 
the Handsome 

I Gave Him. 
Thomas Manfre of 1'\ew York mailed my 
coupon. Got my free hook. Won my Atlas
Champion. ~terling Silrcr ('up. Jle says : 
"Look at me NO\V ! •f )yllamir. 7'ension' 
WORKS ! r m proud of the natural. easy 
way you made me au 'Atlas Champion' I" 

1 at Me Prove I Can Make You 
a New Man! 

Wl.luld you like greater development- a 
must ula•· body ? Then li sten : I was om·e a 
97 lh. weal<ling. Afraid to fight. ashamed 
to bE• seen in a swimming sui t. 1'hen I 
disrorered the serret t hat changed me 
into " World's l\Iost P erfectly Uerel
oped l\Ian. ' ' l\ly secret is "J)ynamic 
7'fms i on." Its purpose is to gi\'e you 
powerful rippling muscles you like 
to see in your mirror. And for those 
with systems sluggish from lat k of 
exercise-to help tht>m tone up 
their entire body. inside and out. 

Only 15 Minutes a Day 
MY method-" Dutu,mic TMI3ion" 

-will turn the trick for you. No 
theory-every e xerc ise Is prac 
tica l. And man. s o easy ! Spend 
only' 15 ·minutes a day In your 
own home. From the very start, 
you'll be us ing my method o f 
• ~Dynamic Te1J.1~ion'' aln1o~t uncon· 
sclously every minute o f the day 
- w at king. bend lnl\' over, e tc. -to 
BUI LD MUSCLE and VITALITY. 

FREE BOOK "Everlasting 
Health and Strength" 

In It I talk to you In stralght·from-the· 
shoul de r language . Packed wi th Inspirational 
pictures of mys<:lf and pupils- fellows who 
became NEW M~.N In s trength. my way .. Let 

me show you what I helped 
THEM d o . See what I can 
do for YOU! For a real 
thrill. send for this book 
today. AT ONCE. 

CHARLES ATLAS , 
De pt.l-W , 11 5 E . 23rdSt., 

Ne w York 10, N . Y. --------· 
Dept . 1- W, 115 Ea st 23rd S t .. New York 10, N. Y. 

I want proof "Dynamic T e11&;o,." will help 
make me a New Man-with healthy. husky body, 
big muscle <lev<'lopment. St>nd FHEE b ook. 
''Everlasting Health and Strength'' and details 
about Trial Offer. 

Name? Af:rC - -
( Please print o r write plainly) 

AddreSS------- - -----------

City -----------State----
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CHARLES 
ATLAS 

An un to u ched 
photo of Charles 
At las. twice 
winn e r and 
holder of the 
t i t l e " Th e 
w orld 's Most 
Pe rfectly De · 
vel op e d 
Man.' ' 

AVIATION 
Aeronautica l University Approved Training meets ex 
acting standards of aviation industry, prepares fo r key 
positions, big opportunities . 

Course s in : 
AERONAUTICAL ENGINEERING, B.S. degree 
AERONAUTICAL ENGINEERING DRAFTING 
CERTIFIED AIRPLANE AND ENGINE MECHANICS 
ADMINISTRATION-including sales 

PRE-ENGINEERING: Special course for h igh scho ol 
graduates and veterans needing math and science. 
Als o refresher courses for Go v 't Airplane and Engine 
Mechanics Licenses for those with aviation experience. 
Oldest fully approved aviation school Out· 
standing faculty. mort ern equipment. outside 
employment. plnccment st>rvlce. Uay, eve· 
nlng. ApproYc<i for Veteran~. Send for FREE 
catalog Opportunities In Aviation. 20th annl
ver~nry. 

AERONAUTICAL UNIVERSITY 
· DetJt. 89, 11 6 s. Mlehlgan Ave., Chicago 3, Ill . 

T·RI-STATE COLLEGE 
•••••••••••••••••••••••••••••••• 

B.S. 
DEGREE IN 
27 MONTHS 

66th Year. 
Students from all 
over ihe world. 

E NOINEERING-Cour s es ln C ivil, Elec., 
Mech., Chern. , Aeronautical and R adio, 
Television. Also B us. Admin., Acc't. and 
S ec. Science. V isitors welcome. See beauti
ful ca mpus, well equipped laboratories. 
Graduates successful. E n ter SeJ>t. , Jan. , 
March , June. Write for Catalog. 

589 College A ve nue, Angola, Indiana 

YOU CAN MAK.E MORE MONEY 
e With Sunshine's exclusive CHRISTMAS LINE-MADE 
IN OUR OWN STUDIOS, smartly styled box and imprint 
creations. Low priced. DeLuxe personal line. SAMPLES 
ON APPROVAL. Write t oday. Accept FREE 10 Christmas 
Gift enclosure cards . 
SUNSHINE ART STUDIOS, Dept. PS-8, 115 Fulton St., New York 8, N.Y. 

PLASTIC TRAINING 
COURSE 

Teaches you to make beautiful, valuable 
plastic articles. Free with each order for 

$2.00 of plastic. Clear sparkling Lucite or Plexigl~s 
masked sheets lk" x 4" x 11" . Four sheets for $2.00 
prepaid and receive training course free. Order today. 

PLASTIKITS • • • Lawrence 10 , Mich. 

t er. 
In u~"'• 
time 

i!!~~-;., .z; pare 
to <lay. 

vital meat Ind us try. Con cu•e , practical 
based on 25 years proven l nstruc . 
ed a t Nation a l ' s f amous r es iden t 

you for b igger p ay as .Meat Cut
market manager or m ore m oney 

Go as rap idly as yo u r s p a r e 
Sta rt N OW to t um you r 

. Send f or F REE bulle tin 

National School of Meat Cutting Inc. , Div. 0-81 , Toledo 4, Ohio 

TINY RADIO-REALLY WORKS 
• 

FITS IN YOUR HA.ND! Works on new 
" PER MA- CRYSTAL " so it NEVER 
NEEDS TROUBLESOME TUBES , BAT

TERIES OR ELECTR IC ' ·P LUG
INS"! Easy to use-Plays for 
nothing-Should last for years. 
Beautiful Red P lastic Case. 
GUARANTEED TO WORK 

on local programs by following lnstruc· 
tlons. C.B. of Ala. says "Tiny Radio is 
just Woudel'/ul"l 

( bill, ck. mo) and pay postman 
$2.99 COD plus postag e or send 

$3.9.9 for po~<tpald rlellvP.ry. SENT COMPLBTE READY TO PLAY 
on s•mple attachm('nt . Has per~<onal phone. WON DERFUl. GIFTS 
FOR BOYS & GIHLS. Low priced. Order YOUR Tin~· Hadio Now! 
MIDWAY COMPANY DEPT. TPS-8 KEARNEY, NEBR. 

• 
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Patent laws encourage the development of inventions. 

We recommend that an inventor employ a registered Patent 
Attorney or agent, if the inventor is not familiar with patent 
matters. This is because the value of a patent depends largely 
upon the . skillful preparation of the specification and claims in 
the patent application. 

The firm of McMorrow. Berman and Davidson is registered 
to practice before the United States Patent Office. Addition
ally it engages patent attorneys able to readily understand 
inventors' disclosures. to advise concerning patentability. and 
to prepare appropriate specifications and claims. 

If an inventor believes he has an invention, a search of the 
most pertinent prior U. S. patents should be made and a report 
obtained relative to its patentability. Where sueh report in
dicates that the invention appears patentable. in order to 
secure protection. diligence should be exercised in making 
application for a patent. 

Send for a copy of Patent Booklet entitled "How To Protect 
Your Invention." This booklet contains information on patent 
protection and procedure. You will also receive an "Invention 
Record" blank. This will be promptly forwarded to you upon 
request-no obligation. 

McMORROW, BERMAN & DAVIDSON 
Registered Patent AHorneys 

PATENTS • TRADE MARKS • COPYRIGHTS 

1 4 2 2 VICTOR BUILDING, WASHINGTON 1, D. C. 

·-------------------------------------------------------------------· I I • • ! McMORROW, BERMAN & DAVIDSON i 
I I 

I Registered Potent Affo;ney• I 
I I 
: 1422 Victor Building, Washington I, D. C. 1 
I I 
: Send me your Potent Booklet. "How To Proted Your Invention". and also "lnven- 1 
: tion Record" form at once. I understand this request does not obligate me. : 
I I 
I ·~ I 
I I 

I Nam•·············-·····-·································-···································-···-··············· .. ········· I 
I 1 
I I 
I I I ~clclr.a~........................................................................................................................... : 
I I 
I I i C:iflr................................................................................................................................. I 
I I 
1 · I 

t I •-----------------(WRITE OR PRINT NAME C:LEARLY>--------------------.1 
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Your stepping-stone 
to a BETTER-PAYING 

MACHINIST'S JOB 
Master shop work quickly 

with these books 
This big home study 

and refez·ence course gives 
you the practical facts on 
machines and methods you 
need to advance in machine 
shop work. Take advantage 
of the other man' s experi
ence as fouod in books, to 
solve your problems, increase 
your efficiency with 

Revised and Enlarged 
These 6 volumes give you not 
only accepted methods ond 
practices, but latest develop· 
ments in machine shop work, 
enabling you to meet today's 
shop requirements and needs. 

6 volumes, 2645 pages 
2747 illustrations 

Train at th• Flying Wing school-New classes 
starting soon. Write for illustrated catalog. 

APPR{!o((IJ:!O£~~~~~~!,t~~:!};;tt~ute 
1525 E. Broadway, Hawthorne, Los Angeles County, California 

- Big Demand for Graduates 
AERONAUTICAL, CHEMICAL, CIVIL, ELECTRICAL, MECHAN
ICAL and RADIO ENGINEERING !including Television). 
Hundreds of young men are earning engineering degrees 
in this recognized institution each year-continuous opera
tion. New terms start quarterly. Many students earn a 
major part of their college expenses in this large industrial 
center. 

Low tuition. Competent instruction. Thorough intense 
practical program. Modern laboratory facilities including 
new physics lab. and modernized wind tunnel. Individual-
ized instruction emphasized. . 

Approved for Veterans. Engineering preparatory courses . 
Students from 48 states and 21 foreign countr1es. Enter 
September, December, March, June. Send coupon for free 
catalog and full information. Enroll now. 

1------·SEND COUPON TODAY·------, 

I INDIANA TECHNICAL COLLEGE 1 
I 689 E. Washington Boulevard , I 
1 Fort Wayne 2 , Indiana I 
I Please send me free information on B. 5. Engineering. I 

Degree in 27 months as checked. 
I 0 Aeronautical, 0 Chemical, 0 Civil, I I 0 Electrical, 0 Mechanical , 0 Radio-Television. I 
I Name . . . . ..... . .............................. . . ... .... . ....................... ······ .. ... .... .. . .. I 
I Address ............................................................................... ......... I 
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LEARN AT HOME-LOW COST 
Write 120 words per minute. Age no obstacle. 

Famous Speedwriting system. No signs: no symbols; no ma
chines: uses ABC's. Easy to learn and use. Fast preparation for 
a position. Nationally used in leadin g oftlces and Civil Service; 
also by executives, writers, speakers, lawyers, scientists. students 
at colle!le. Over 100.000 taught by mai I. The very low cost 
will surprise you. Also typing. 26th year. 

WRITE FOR FREE BOOKLET TO 

Dept. 2608-9, 55 W. 42 St., N. Y. 18 

LEARN IN SPARE TIME-
by Easy PICTURE 

CARTOONING M~~~~~~ 
Same Slmpllfied Method that has helped 
tratn creators of ''Steve Canyon~ •' '' Wlnnte 
Winkle . " "Out Our Way." "Secret Altent. 
X-9 , " "The Net.ghbors." .. Reg'lar Pel· 
ters '' ' 'Strange As lt Seems.'' and many 
others. Send 1-0c for Picture Ch tll't ( to t c.-;t 
your » b lllty). and full detail ~ . (Slate age. ) 
LANDON SCHOOL OF CARTOONING 
4928 Cle ve. Tra n sit Bldg., Cleveland 14, Ohio 

• 

• EST!" 
Crooks to lustlee Throuch Selentlfle 

E DETECTION! 
We have taught thousands thle exciting, profitable, pleasant 

profession. Let us teach you In your awn home. Learn Flncer 
Printing. Firearms Identification, Pollee Photo~rraphy, Secret 
Scr\'lce Methods thoroughly, quickly, at 1110all cost. Over 800 of 
all American Bureaus of Identification employ I. A. S. student• or 
graduates. We can prepare you for this fascinating work during 
apare time. Write today, statlnc ace, Cor "Blue Book or O.:rlme." 

INSTITUTE OF APPLIED SCIENCE, 1920 S11nyside AYI., Dept 13&-C, C~ICI&I 48, Ill • 

.--Jewelry Repair Depts.--._ 
A GOOD BUY 

Broken Costume J ewelry- Brooches - Pins
Rings-Pearls- Findings- 10 pounds .. f I 0.00 

SEND REi\HTTAI'CE WITH' ORDER 

B. LOWE, Holland Bldg., St. Louis, Mo. 

Learn to Service and Repair 
ELECTRICAL APPLIANCES 
Open your own elect rical appliance service shop. Complete illus
trated course covering washing machl.nes. vacuum cleaners. elec. 
ranges motors house wiring and REFRIGERATION. Appliance 
tools included. Send today for FREE BOOKLET withoutobllgat!on. 

PACIFIC TRAINING SCHOOL 
7217 So. Broadway, Dept. S-98, Los Angeles 3, Calif. 

G. I. DIVERS! 
Don't let your training go to waste. 
Commerc ial Divers earn up to $80 a day. 
In your spare time you can do odd Jobs-
clean pools or tanks. ret rieve golf balls or 
outboard motors. locate sunken boats. etc. 
Very LOW COST complete Gov' t surplus 
EQUIP~IENT available either deep water 
or shallow water. 

Catalog ISc on request 
Other marine surplus - sextants, barographs, bells, 
life preservers, M & T barge units, anchors, etc. 

M & E MARINE SUPPLY CO. cA:o;P.,8::W6~;~<;EY 

Copynghted matenal 
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JOBS LIKE THESE ARE 
AVAILABLE TO TRAINED 
MECHANICS. CHOOSE 
FIELD YOU LIKE BEST 

I Get Complete Training j 
Diesel Fuel Injection 
Automotive Motor Tune-up 
Diesel Engine Rebuilding 
General Garage Mechanic 
Agricqltural Implements 
Auto Engine Rebuilding 
Auto Elec. Service 
Public Utilities 
Parts Dealers 
Bus & Truck Lines 
Industrial Maintenance 
Contracting & Excavating 
Business of Your Own 
AND MANY other 

similar openings. 

As a National Schools graduate, 
you are trained for ALL opportuni-
ties In the Diesel & Auto Industries. 

EARN YOU LEARN · 
With our practical Master Shop
Method H ome Train ing, you 
study at home in _your spare 
time. You receive Spare Time 
Work L essons. which show you 
how to earn while you Learn ... 
for extra money and expeJ·ience. 
You L earn by DOING. 

TOOLS AND EQUIPMENT 
To make your training com
plete, we give you selected me
chanic's tools and equipment, 
illustrated below, including all
metal tool-box -as a r·egular 
part of your instruction. 

• 

Shop-Method Home Training by 
an Established Resident School 
Prepares you for Many Good Jobs 
Opportunity is everywhere for the 
trained Diesel - Auto Mechanic. 
Highways throng with cars, busses, 
trucks tracto rs. Ga rages and Serv
ice Stations ar·e kept busy. Fac
tories, ships, farms, railroads, gen
eral Indus try, a re dependent upon 
engine power. Here's a dynamic, 
fast • growing field that needs 
tra ined men who ktJow ALL phases : 
installation, operation, maintena nce 
and repair. Now- National Schools 
offers you a pra~ticad, all-embrac
ing Diesel-Auto Mech a nic's Course, 
including a ll of these advantages: 
Complete training, covering-Diesels, 
High Speed and Heavy Duty; Semi· 
Dlosels, Gasoline and Special Fuel 
Engines AND Allied Mechanics. 

Basic L esson Texts 
Diesel Installation 
Operation-Maintenance 
Diesel Chart Manual 
Spare Time L essons 
Engine Service Manuals 
Engine Repair 
DriYe Systems 
Diesel Electric Pow~r 
Thermodynamics 

TOOLS AND EQUIPMENT 
INVESTIGATE 

Secure Full Information 

NEW, ILLUSTRATED 

BOOK & SAMPLE 

LESSON SHOW 

HOW WE 

FOR THEM 

TODAY I 

WE GIVE YOU TOOLS OF YOUR TRADE 

APPROVED 

FOR 

VETERANS 

Check cou pon below 

NATIONAL SCHOOLS 
LOS ANGELES 37, CALl F. 

I I 
1 NATIONAL SCHOOLS, Dept. 8-PSD I 
1 4000 South Figueroa Street (lt·lai l in em;el tJpe or 1 
I Los Angeles 37, California !'laste on vennll P06teart'l) I 

I Mail me FREE the book, YOUR FUTUfl,E IN DIESEL-AUTO I 
I MECHANICS. together with. the Sample Lesson I understand ·1 
I I may keep and use the information with no obiigation. I 
I I 
I Nal'J}e . . . . · . . .. .........•. ..... ....... .. . . . Age. . . . . . I 
I • . I 
I Address . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . I 
I I 
I · . I C1ty .... . .....••. • •.•••• ... Zone .... State ............ . 
I ::J Check here if Veteran of Wo1·ld War I1 I 

~----------------------------------~ 
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A patent 

the basis 

is a valuable right. 

of a • • provtston • m 

On 

the 

Constitution of the United States, 
• 

Congress has established a system 

under which inventors may 

secure the exclusive right to pre-

vent the unauthorized use, man

ufacture and sale of their inven
• ttons 

years. 

for periods of · seven teen 

The inventor secures this 

for his protection 

obtaining a patent . 

• • mventton by 

. 

This firm is registered to practice 

before the U. S. Patent Office and 

is available to assist inventors in 

the prepara tion and prosecution 

of their cases. Detailed informa

tion and the steps to take to 

obtain patent protection will be 

furnished upon request. 

Form below for mailing convenience 

REGISTERED PATENT ATTORNEY 

440-J M ERLIN BUILDING, WASHIN GTON 6, D. C. 

• 
• 
• 
• 

• • • • • • • • • 
VICT O R ) . EVANS & CO. 
4 40-J Medin Build ing , Washingto n 6., D. C. 

Please send me witho ut o bligatio n a copy of your 
booklet " Patent P ro tection For Inven tors" together 
with your conven ien t " Evidence of Invention" for m . 

• 
• 
• 
• 

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

• Address .... . . ••.•• • • •. • • •. • • •. .••..•.••.••••••• • 
• Cit'y and State • •• • • •.••• • • •• •• • • •• • • •• •• .••• • ••• • • 

• 

• • • • • • • • • • • 
PATENTS TRADEMARKS COPYRIGHTS 
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APPROVED 
FOR 

VETERAN S 

More Than 3,000 R. R. Statlen Agents Needed Now! 
B e n r nllway station ngent In 4 to 6 months. l m· 
portunt , res ponsible " 'o rk - that•s why the salary Is 
high. $280 to S3·HI per m o nth or more. Ask your 
locnl H.ll. a1renL about thl>! opportu nity. Our place· 
ment record or qualified men Is 100%. We've placed hundreds; rail· 
roads w ant our trainees antl n eed tbem- that's why this Is one or 
the befi t cmploymenL opportu nities In America today. A dependable 
school s ince 1897 ; loc a ted downtown. Start any Mo nday. P a r t·tlme 
w ork available . Get "II the facts - write today fo r free booklet. 
n emcmber. you•· >< ucce"" t u morrow depends on your actio n t o d ay! 

BOYLES COLLEGE-Dept. 18 18th at Harney Omaha, Nebr. 

RA D I 0 ~el~i~o!, ~: ~r~d~a~i=, 
. Servicing , Electro nics, Aviatio n. 
M arine & Po lice Radio taug ht thoroug hly. 72 w eeks 
Eng ineering course equivalent to 3 years' colleg e r adi o 
w ork. Appr o ved Veter a n T r a ining . Catalog upon request. 

VALPARAISO TECHNICAL INSTITUTE 
Dept. 503 Valparaiso, Ind. 

SHOE REPAIR OFFERS BIG INCOME 
LEARN IN 12 WEEKS TIME. You can own your own s hop or 
e a rn big Income a>! s kllle<1 shoe repairman. Gr owing d e m :mrt 
~vcry\\therc nt top wnges f or m(•n who kno\v h O"' . \Vc t cnch 
you q ulc k h · l.ly :wtua lly w o rklnj:' on >'hoes and modern 
machines . School open to aJJ fro m 18 to 6 0 year " of age. 
Free Big 20 P a g e Book explain s everyLblng. Send for your copy 
Loday. Loll t\nl!<'ll!" & Chicago S•·hool:< only appr o,·ert for Vet,. . 

MODERN SHOE REBUILDING SCHOOL 
f:MIIIbli~hPd 191!7 ' D ept. PS 

293 7 Be lmo nt Ave •• Chicago 36l-l2th St •• Oa kla nd , Cal if. 
8 06 so. F ig u e r oa St .. Los Angeles 14, Ca lif . 

HOW TO RAFTERS 
N e w ves t 1>ocket book g ives lengths , s ide c u ts , p lumh c u tll. 
ded u c ti o n s . F o r a ll rafters for a n y b uil d ing f r om o n e In ch t o 
rorty feet wide. Gi ves numbers t o c u t o n squ a r e. Also d egrees 
for same c u ts f or rtnd lal Saws. All standard pi t c h es from I.JII to 
%. Jus t open book to pitch pu~:e a n d t here are your l enl\'th s . 
stfl e cu ts . etc. Anyone who k n o , vr-; ·what a j ack rafter Is cnn 
rrnmc n r oor 1/ be h as t b ls great book. Pr ice S1 .50 pre pal<1 . 
Builde rs • Top ics . Del)t. s , Lo ck Box 828. s eattle. w a shing t o n . 
CA HPt·:NTJo:ltS. PLUMRERS. PL,\ STERERS. ELECTRIC I ANS . ETC . • 
suhscr lbe ror Builders' To p ics. the month ly magazine for H F.· 
MA:-.1 CONSTRUC'T JON WORKERS . Only S 2 . 0 0 p e r year . S ample 
COI>Ies 2 5 c. 

Write today for NEW FREE CATALOG 
l.VUI' U tO CU:,t lhousands 0( per(CC\. fi~urines. J.)lltCIUt.!~"> 
bnok c ndb . a~h tray~. e t c. S tart NOW- NO E X PERt 
ENC E. L ITTLE CAPITAL net'dl'<l. I::arn GREAT 
PROFITS with X. L. RUBBER MOLDS. X .J.. Ruh· 
her . Pt11. $2. 0 0: Qts . $3. 5 0 : c;.,IJon s $ 8 . 95; 
~lo<1,,1 ~ nml e n o ujl'h ruhl>er fo r 3 mold s . . . 
$ 1.30 POI<tpnlll. 

PLASTIC ARTS STUDIO 

FREE BOD 

Route s. Dept. 3 
MUNCIE, IND. 
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JIVE BIG flOORS 

This big 
building is occupied 
entirely by Coyne. 

D 

. . -

EQUI 
Thousands of men and young men have come to our big training shops where we have floor upon floor 
packed with massive equipment to train with, to prepare for good jobs and real futures in the oppor
tunity fields of E lectricity and Radio-Television. For many years, these fields have offered great oppor
tunities to trained men. With new developments, including Electronics and Television, they will continue 
to grow and offer even greater opportunities. Why be satisfied . 
with a "no future" job? Many "one operation" jobs t hat exist LARGEST OLDEST BEST 
today will not last. Prepare for a good job with a real future for I I 
ste?-d.Y pay and advancemc:;nt b~ training NOW' in the great EQUIPPED SCHOOL Of 
trammg shops of COYNE m Chtcago. 

NOT "HOME-STUDY" COURSES ITS KIND IN THE u.s. 
Our famous Radio-Television Practical-Technical method gives you practical 
experience on a massive outlay of equipment. Not by-correspondence, but actual 
shop work plus necessary technical training. You are trained right here in the 
great Coyne shops that have been training men and young men for over 50 years; . . . 

ELECTRICITY 
INCLUDING INDUSTRIAL ELECTRONICS 

Big future in Power Plant Work, Mo
tors, Armature Winding, H ome and 
Factory Wiring, Appliances, Refriger
ation, Maintena nce, Illumination, etc. 
Electricians are in demand everywhere 
- lifetime job service to Coyne _grad
uates. Send for BIG FREE BOOK. 

RADIO-TELEVISION 
A great field now, even greater growth 
ahead . Here at COYNE you' re trained 
for Con struction, T estmg, Trouble
Shooting on Radio, Public Address, 
Sound Units. Training includes FM, 
Television Servicing, etc. Many Coyne 
trained men in good jobs or own well 
paying R adio-T elevision businesses of 
their own. · 

ELECTRIC REFRIGERATION 
This valuable training now included with 
course means added opportunities. 

G. I. APPROVED 

.either 

NON-VETERANS who are short of cash can finance 
most of their t uition and pay in easy monthly pay
ments after graduation. Many earn while learning. 

B. W. COOKE, President 

Mail Coupon for 
Big FREE Boolc! 
Whether you prefer Elec
tricity, or Radio-Televi
sion. train on actual equip
ment at Coyne. We have 
a big, fully illustrated 
book on each course, and 
we 'U send you the one you 
want. or both if you want 
to consider both fields , 
without obligation. Mail 
coupon-TODAY. 

r ·~~--~---··--···-·--·---- ---- ~ 
I n. w. Cooke. President 
I COYNE ELECTRICAL AND RAlllO SCHOOL 
• 500 s. Paulina St •• Dept. ClJ-13H. Chicaro 12. Jll. 
: Send rue the book, or books . checked ~low itnd 
1 detail:t o{ yoHr traini::l!f offer. This does not obligate 
1 me :lnd no ~alesman will cnll. 
: 0 ELECTRfCITY 0 RADIO-TELEVISION 
I 

c y ELECTRICAL AND : NA!\m ...•. • . .................• . •.. . • . ... .. 
J 

RADIO S.CHOOL : ADDltEf.iS ... -..., . .. ,.. .............. ... ... .. . . .... . 

500 So. Paulina St., Dept. C9-73H, Chicago 12, ILL • . ; CITY ... . . . ........ • ... . . .. STATE •.••... . . 
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•·n.e J oweH Srtem 
fa the ~reattst ' " the 
worldl • soy1 R. F. 
Kelly, P~y•itol 01· 
rector. 

Atloollt <;lty 

! eight ~;i:~~G~~!!;.~:~~' 
17 and 19 

Ofter 
YOURS 
for only 

lOc 
Instead of $1 

i'or all S Courses 

let's 6fJ, Pill I'll Pf()~ 
I Cln mike ~o'OUUND. 

.. "All-AR 
HE· 

FAST-or NO Cj~~!J 
says Goeoartlliees/aodY sunder 

World'S re 

Enjoy My "Progressive Power" 
Strength Secrets! Give Me 10 Easy 
Minutes a Day-Without Stralnl 

I'll t each you the "Progressive Power Metb· 
od" tht·ough which 1 r ebuilt myself from a 
physical wreck the doctors condemned to die 
at 16, to t he bolder of more strength recorda 
than any other living ath.lete or teaeberl 
"Progressive P ower" has proven Ita abiUty 
to build t he strongest. handsomest men In the 
world, And I stand ready to abow you on a 
money · ba ck baala- t bat no matter bow flabby 
or puny you are I can do the same for you 
rlgllt l n your own borne. Let me prove I can 
add Inches to your arms, broaden your ahoul· 
ders, give you a man-sized chest, J)Owerful 
legs and a Roek-llke back-In tact, power 
pack your whole body so quickly It will amaze 
you! Yes, I'll jam you with power and con· 
fidence to master any situation-to win pOpu
larit y-and to get ahead on the Job! Th rough 
my 1>roven secrets I br ing to Jtfe new power 
In you lflslde and out. until YOU are fu lly 
satl~flcd you arc the man you want to be. 

PROVE IT TO YOURSELF IN ONE NIGHT 
Send only lUc for my 5 easy-to-follow, plc
tlii'C•P3Ci<ed courses now In l complet e volume 
"How to Become a Muscular He-Mao." Try It 
for onr night! Experi ence the thrilling 
s treno:th that eurres through your muscl es. 

am m a k-
1 n{t a drive for thou

s a nds o f new fri ends las t 
-REGARDLESS OF COSTI 

SO GET NOW MY 5 .fu~lsd•,1::c COURSES 
( Va tued at $5 e ach ) Strongest Arms 

tl mt's \Vor 1d's P er. 
rert plusother 

All in 1 Great Complete Volume 
Packed With How-To-Do-lt Pictures! 

No w . t h is "get-acquainted. ' ' For 10C 
10 DAY TRIAL! 
Think of It-all flve of 
th es e famous courses 
now in one picture
packed muscle-build
Ing volume for only 
l Oc-. If you dnn't ac· · 
tually FEEL resul ts 
within ONE WEEK, 
Sfnd It hork and your 
money w111 be promptly 
refundec1! 

ax t r emely low p rice o f only Only 
t Oe Is your chance to b u ll<) 
q bod y you'll be proud o f! l' o l -
lo w Jo,vett's easy tnP.th· 
od of musc)e b Uilding 
:-lOW! 

PHOTO BOOK 
OF FAMOUS STRONG MEN! 

I 
I 
I 
I 
I '-1' f. 
I Jowlft 
I (homplon of 
• Olam"'-. I . ,. .... 

Photos 
that In· 
spire you 
to might 
and mus· 
c l e. F ree 
with order. 

Jowett Institute of Physical Culture Dept. PS·98 
230 Fifth Avenue. New Yor k I, N.Y. 
Dear George:- Pleas e s end by r eturn mall, 
p r·ppalrl. f.'"RI!:F. (Jow~tt ' s Photo Book of Strong 
Men. along with a ll 5 Muscle Building Courses. 
1. ~fold in!{ n ~Iighty Chest. 2. :0.\old!ng a Might y 
Arm. 3 . ~ioldlng a Might~· Grip. 4. :.loldlng a 
~1 1ghty Raclt. 5. ~folding Mighty Legs-Now all 
in One Volumt' " ' H o ·w to BecOnle a l\iuscular 
Hto<\1au . • · Enclo~ed fi nd l Oc for postage and 
ha11flllng. NO C.O .U. 's. 

I I NAME . •• • . . ... ··· ·· · .• .•••..• . .••. . • .. AGE ...•.• • 

I 
I 
I 
I 
I 

I ADDRESS • • • . • • . • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • 
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MODERN ,:~::R SHARPENER 

FOR LAWN MOWER SHOPS 
FIX-IT SHOPS 

PRICE 

'24158 

GOLF COURSES • PARKS 
JOJ OTHER JOBS 

Sharpens All Reel Type Mowers • 
Hand , Powe r or Gang • 10 to 20 
Minutes · • No Disma ntling • No 
Extra Attachments Needed. 
All reel type mowers . from 5-lnch 
edgers t o 36-lnch power mowE>rs . $26308 
are quickly sharpen ed to ex-trem e 
ends of both left and right tw!Rt b l ades . with 

Handle. whE'els. roller and mo· motor 
tor remain In place when !'h arp 
enlng Is In process. Bed knife 
Is s harpe n ed In s ame brackets . 
Grinding head rides on five ball 
bearing races. Easy t o operate. 
A !s o s ha rpens ch!,.els, join er knives, planer 
blades. Big proflt maker. Own your own business. 
Send Today for FREE Illustra ted Bulletin No. 11·C1 

Yes, anyone. Modern speed 
hypnotism. M ethods re
vealed. Step by step you 
are told exactly whnt to 
say and do. Many Inter
esting experiments. Self
hypnosis. Private & class 
Instruction also available . 

S end for 
HYPNOTISM $2 
REVEALED 

12" Hypnotism r ecord in
ducing Group·H)•pnotlsm & 

Self -Hypnosis .... . •.... $5. 
MEL¥111 POWERS. Prelessianal HyJtnatist, 13Z4 Wils~irc Oepl. 51, Hallywead 1,1_C~Iil 

FREE BOOKLET-For Those Who Suffer From 

TOOTH DECAY! 
Tells What You Can Do About It 

Learn the amazing story of Deaf Sm ith County, Texas, where 
tooth decay is practically unknown. The booklet, "The Trail 
Began in Texas," will be sent you absolutely free. Just write 
your name and address on a penny postcard and mail to : 
L. M. & W. Company, Box 309-D, Marshall, Mich. 

Get set NOW for steady, big-pay jobs in 
Diesel; Tractor and Heavy Equipment. 

Interstate's practical home training gives you the "know
how" for success and security. Investigate! 

SEND' POST CARD FOR FREE INFORMATION 

INTERSTATE TRAINING SERVICE 
Dept. 2·H 4035 N.E. SANDY ILVD., PORTLAND 13, OREGON 

Plays anywhere! No electricity needed . 
Complete, rea_dy 
to ploy. Noth•"9 Carry it in your pocket. Guaranteed to 
else to buy! play on local stalions. Cosls nolhing lo run. lasts indefinitely. 

__ _... Palenled eleclronic power unit gives sensilive big-radio clwness 
and lone. Handsome red plaslit 6x3xt :· case; single control 
luning. Includes everything .. radio, 50 II. antenna, lead· in, 
ground wire, insulalors. super-sensilive hPdJihones. All lor S5. 

SEND $1 Pay postman $4 balance, plus 
small C .O.D. charge and 

ONLY pos tage. Hurry, order now. 

PATRICK LABORATORIES 
P. 0. So• 5308-8 lnd;onopol;s, Ind. 

Copyngllted matenal 
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• • • pec1a 1ze 1n • 1e so opportunity 
EVERY course of study at this school is geared to an expanding industry. Here 

the young man can secure pract ical, specialized training in various technical 

fields, plus a solid educational background in the basic sciences. The curricula keeps 
pace with technological developments and the demands of industry. 

BUILD YOUR CAREER IN 6 TO 36 MONTHS. • • 
Because of continuous year-round study, a 
B.S. Degree may be earned in 36 months. The 
unique concentric curriculum permits the 
student to pass step-by-step through a 6-month 

service course and on to te6nician and 
p rofessional levels. Each course: is complete 
in itself and serves as a prerequisite for 
higher level study in the school. 

To Help Plan Your future •.. You are 
Invited to Request This free 
48-Page Picto al 

-= -- ·- _.._. ------- ---- -

Coupon Brings You This • • • 
a hove n<.:w pictor ial hu I let in features 103 action 

photos of student life, fascinat ing <.:xpcriments and 
well-equipped laborator ies. Helpful data is ftatured on 
career opportunities in the aho\'e mentioned fields. 

• --
OVER 1SOO STUDENTS arc currently enrolled 
in this non-profit institution. Faculty of 8~ 
specialists. Experts chosen from private busi
ness serve on advisory committees. The Board 
of Regents comprises leaders from commerce 
and industry. O ver 3 5,000 former students. 

----------------Q - -. ----- ...... - .--.. -· 

ACCREDITATION: T he National Council of Techn ical Schools 
approves the technician· s curricu la. Techn ician courses in the 
Institute o( Electrotechnics are accredited by E.C. P. D. Certili
c:ttes and degrees conferred by :tuthority of the State of Wiscon
sin Charter. 

Terms start 
O ct., Ja n. 
Ap ril , Ju ly 

I 
I 
I 
I 
I 
I 

MILWAUKEE SCHOOL OF ENGINEERING 
Dept. PSM-849, N. Broadway & E. State, 
Milwaukee, Wis. 
Without nbl i~at ion send me free bulletin 
.. Your Career · and more details on course in 

• 0 0 • 0 • • • • • • • • • • • • • 0 • 0 0 • • • • • • • 0 • • • • • • • • • • 

I < ) Send I I 0-P a,ge Catalog 

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

I 
I 
I 
I 
I 

NA ME ............. . . . . ...... AGE .. •.•• 

ADI)RESS ....... .. ..... . ..... . .... . ..• • 

CIT Y ......... . ..... ZONE ... STAT E ... . 
( ) Cherk here if World War II Veteran 

·----------------
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~·····················i• • 
!I VE TORSi 
• • Ill When you are satisfied that Ill 
• you have invented a matter of ill 
II value write me, without obli- • 
• gation, for full information • 
: as to what steps you should : 
• take to secure a Patent. 1111 

11 The usual first step is to have • 
• a search of the prior U.S. • 
• Patents conducted, so that I • 
Iii can report to you on the • 
li question of Patentability. • • • = PATIIU;K D. IIE:,VERS : 

• 
{Formerly RANDOLPH 6. BEAVERS) • 

Registered Patent Attorney 
: 937 Columbian Building, W ashington 1, D. C. : 

• • 
• PATRICK D. BEAVERS, Registered Patent Atty. • 
• 937 Columbian Bldg., Washington 1, D. C. • 
• Please send m e full in format ion on how • 
• to secure P at en ts & Trademark R egistra tion. • 

• • • Name.................................................................................... 111: 

• • II Street.................................................................................... 1111 

• • 11 
City ............................................................ Btate. ................ 

11 

•••••••••••••••••••••••• 
WHY DON'T YOU RI·TE? 
Wrltln.g short stories, llrti c les on business. travel, shop crafts, 
~ports, local and club actt,·ltles, etc .. will enable you to eal'n extra 
money. I n your own home, on your own tlme. the New York Copy 
De><k Method tellches you how to write the way newspaper men 
ll'arn- by writing. OUI· unique " Writing Aptltune Test" tells whether 
you po><sess the funnamcntal qualities es~entlal to successful writ
ing. Yo u ' ll e n joy thiN tt'><t. Wrltt' for lt. without co><t o r obligation. 
Veterans: T his cot~rse approved tor Veteran-s' T1·aining. 

NEWSPAPER INSTITUTE OF AMERICA 
S UITE S7 2 9 - M . ONE PAR K A VEN UE NEW YORK 1 6 

Mode rn, practica courses pre 
pare y ou for jobs in a ll phase s 
of airplane maintenance and 
n~:tnufactUI·e . Our cornpre h e n 
s i\•c airplane designing course 
includes thorough d esis n prac
tice plus e xten sive labora tory . 
expcroc ncc . 

DAY and EVENING CLASSES 
Completely equipped airlinr · 
t yp e s h op s and laboratories. 
Living quar·te rs a\·ailable. Our 
graduates u .tployed all over the 
world since 1932. 

,. 

Hil!.h School Dioloma Required. 
For complet e information , 

write for Catalo' P 

ACADEMY OF AERONAUTICS 
LaGUARDIA AIRPORT, NEW YORK . 

24 POPULAR SCIENCE 

AND TRADE MARKS~ 
C.AeiN &CO. 

REGISTERED PATENT ATTORNEYS 
WRITE FOR INFORMATION TO 

246 SNOW BUILDING, WASHINGTON 1, D. C. 

FOR INVENTORS 
Hundreds of manufacturers 
have requested our assistance 
in locating marketable new 
products . 
Complete lnform•tfon, t.-... 

INSTITUTE of AMERICAN INVENTORS 
Dept. 3, 1926 Eye St. N. W., Washington 6, D. C. 

-

-- _HIGHEST 
R.OYALTI.ES ·and-·· cASH 

FOR YOUR INVENTIONS 
Write for FREE booklet without obligation 

UNIVERSAL MARKETING CO. 
354 5. Spring St. ( Sui t e C ) Los Angel e s 13, Ca lif. 

I VE TORS 
Whether an invention is patentable can be substantially de· 
termined by a search of the U. S. Paten.t records. Without 
obligation, write for information explaining the steps you 
should take to secure a patent . 

205 

.JOHN N. RANDOLPH 
Registered PateDt 

Columbian Building 
AttorD•J' 
Washington 1, D. C. 

IF YOU WISH TO PROTECT YOUR INVENTION, 
You should take steps to protect it by a U. S. Patent. 
Write me for " Record of Invention " form . 

CARL MILLER 
REGISTERED PATENT ATTORNEY 

I Woolworth Bldg ., 35th Floor, Dept. 89·C, New York City I 
Please send me "Record of Invention" form. 

I I I NAME . ..... . . . . .. . .. .. .. . . .. .. ........ 0 ••• • ••• •• • •• I 

I ADDRESS • _________________ ..,. 

• 

Copynghted •naterJ 
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BOX 7636·M, SCRANTON 9, PENNA. 
Without cost or oblptlon, IIIMH send 1M full pertlculers eboutlhe course BEFORE which I have marked X: 

Air Conditioning and 0 Structural Engjnterina 0 lndustriel Melllluro 
Plumbing Court• 0 Surveying and Mapping 0 Machine Shop 

0 Air Conditionina Communlutlone Court• 0 Mechanicll Draftlnt 
0 Heatina 0 Plumbina 0 Electronics 0 Mechanical Engintll'ina 
0 Refrig•etion 0 St.m AtUne 0 Practical Telephony 0 Mold-Loft Work 

Veterans: 
This lifeline has a dead
line / Grasp it and you're 
on your way to greater job 
security, more responsible 
work, higher pay. Delay 
and you're apt to lose out. 
For t raining under t he 
G. I. Bill is a limited offer. 
·To benefit you've got to ,. 
act. 
You h ave 400 famous I.C.S. 
Courses to choose from. 
The coupon brings full in-

. formation. Take a minute 
right now to check the 
course that interests you . 

Teatlle Coureee 
0 Cotton Manufacturing 
0 Loom Filling 0 Rayon WllviDI 
0 T eztile Desi gnine 
0 Woolen Manufacturing Chemletry CourtN 0 Radio. General 0 Patt•nmaking-Wood, Melli 

0 Chemical Enflinllrina. 0 Redio Op•atina 0 Reading Shop Blueprints Buelneu and 
0 Chemistry, Anel,tical 0 Radio Servicina 0 Sheet-Melli Dreflina Academic Courtll 
0 Chemistry, Industrial 0 TeiiiJ'apb Engine.fna 0 Sheet-Metal Work• 0 Accountina OIAdvertlllnt 
0 Chemistry, Mfc. Iron & Stili Eleotrlal Coureee 0 Ship Drefting 0 Ship Flttlne 0 Bookkeepina 
0 Petroleum Reftnina 0 Plastics 0 Electrical Drafline 0 Tool Designing 0 Toolmaking 0 Business Administration 
0 Pulp and PIP« Making 0 Electrical Engjne.fna 0 Welding Englntering 0 Businus Correspondence 

Civil EnglnHrlng, Archltec• 0 Electric Ueht and Power 0 Weldine-Gas and Electric 0 Certifi<td Public Accountin1 
tural and Mining Courtll 0 Ughting Technician Railroad Courtll 0 CommoWcial 0 Commercial Art 

0 Architecture 0 Practical Eleclricien 0 Air Brake 0 Clr IIISIIICtor 0 Cost Accounlina 
0 Architecture! Draftin( Internal Combuetlon 0 Diesel Locomotive 0 Fed•al Taz 0 First Year Colle1e 
0 Bridge and Buildina Foreman) Engln• Courtll 0 Locomotive Enflinter 0 Foremanship 0 French 
0 Buildlna Estimatint 0 Auto Technician 0 Avletlon 0 Locomotive Fireman 0 Good English 0 High School 
0 Civil Enlinllrint 0 Diesel-Electric 0 Locomotive Machinist 0 Hieber Mathematics . 
0 Coal Minint 0 Diesel Engines 0 Gas Enllnes 0 Railroad Section Foreman 0 Motor Traflie 0 Postal Civil ServiCe 
0 Contracting and Bulldlnt Mechanlal Courtll St .. m EnglnHrlng Courtll 0 Retailing 
0 Hi&flway Enginterinl 0 Aeronautical Engineer's Jr. 0 Boilermaklng 0 Rellil Store Management 
0 Lumb• Dealer 0 AiR:rafl Drafting 0 Flieht Enlineer 0 Combustion Enlinllrin& 0 Salesmanship 0 Secrellrial 
0 Reading Structural Blaeprlllb 0 Forcinll 0 Foundry Work 0 Engine Running 0 Sien Letterlnll 
0 Sanillry Enllfntll'inr 0 Heat Tr•tment of Mellis 0 Marine Engln..-lne 0 Spani!h 0 Stenography 
0 Slruclurll Draflfnt 0 Industrial Enlin-ing 0 Steam Electric 0 Steem En,r. 0 Traffic Manegement 

Na-.---------------"11'-------Home Address.-------------------

Clty•- -------------------.:ltete•-----------Workint Houra-___ A,M. t:o.o ___ _.P.M. 

Pr-nt PosltiJOn.------------------_~:mployed bY'-------------------
lenath of Service in Enrollment undar G.l. Bill end P.L 16 approved for World War II Vlterans. Special tuition rates ID members of tht Armed Forces. 

World War II Canadian residents send coupon to lnt•national Correspondence Schools Canadian. ltd .• Montreal, Canada • . 
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•••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••• 
Here'~ How CREI Prepares You for a 

Professional Career with Industry-Recognized 
Training in a Minimum of Time 

RADIO ELECTRONICS 
TELEVISION ENGINEERING 
raduates of CREI residence school are preferred 
by industry because of their t r ai n ing and ability. 
This recognition is the r eason that CREI men 
quickly find good jobs. With 22 years of practical 

teaching experience in these highly t echnical fields , 
CREI offers an outstanding faculty, modern and 
complete laboratories, shops and equipmen£. 
New students are accepted twice monthly and each 
may advance as rapidly as he is capable. The basic 
eourse with one specialized course requires an average 
M 20 months to complete. CREI is recognized as one 

of the countt·y' s leading 
t echnical institutes . Its 
work is of college le\'el. It 
prepares the young man 
for a good job in industry 
in a minimum of time. 

Approved for Veteran's Training 

APITOL RADIO ENGINEERING INSTITUTE 
An Accredited Technical Institute Founded In 1927 

Mail coupon for Free Catalog 
···························································~ • • : Capitol Radio Engineering Institute, Dept. 188A : 

: 16th & Park Road, N.W., Washington 10, D. C. : • • 
• Please send me your r<•sidencc schonl <'alaiOK and <'OniPI ~te details. : 
: ( If i?ll ereltted in 1/am e S ttccly C'll.t•r k b l'low } : 
• • : Name ............. .... ............ .... ............ .. ...... .............. .. Age ............. .. . : 
• • 
: 8 treet .... ..................... ........................... .... ... ........ .. .............. .......... : • • • • : City ................. ......... ... .............. ...... . Zone .. .......... St a te ........... ..... : 
: 0 1 am enti tled to Q S<•nt.l infor mation on • 
• t rain ing under G.l. Bill Horn~ Stud)• Cours<'S : 
• • •••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••• 

by MILTON S. KIVER 

Here is the book that brings rhe tremendous opportunities in 
the field of television within your reach. Authoritative, up to 

the minute, and crystal clear, this great handbook covers trouble
shooting and repair. Hundreds of vivid illustrations show 
every part, every circuit-how they are built, the roles they 
play and their operating characteristics. EXAMINE IT FREEl 

~-------MAIL THIS COUPON-------

I D. VAN NOSTRAND COMPANY. INC. Pop. Sci. 8 -49 I 
250 Fourth Avenue, New York 3, New York 1 

I Please ><end me "Televis io n S implified." WUhln 10 day~ I will 
<•lthe r r e turn the book or s end you $2.00 after exam inatio n and 1 

I 1!1 2.00 a m onth for two month s ( $ 6.00 In all) plus a rew 
cents postage. 1 

I Name •. . ....... . . . .... . · .. . · · · · · · · · • · · · · · · • · · • • • • • · • I 
I Address . . . . . . . . . . • . . . . . •.• • · • · • · · · · · · · · · · · • · · · · · · · · · I 

Clt.y ..... . . .................. .. .. . . Stote ....... 0 • 0 • 0 •• 0 

APPROVED FOR VETERAN TRAINING 
Learn today's top mechanical profession at the world's 
largest, best·equipped school of its kind. Individual in
struction, day or evening classes. You graduate with 
complete watchmakers ' tools, ready to start your own 
business or work for established jewelers. 

SEND FOR FREE Jl6-PAGE INFORMATION PACKET 

Desk 39, 808 Ridge Ave., Pittsburgh, Pa. 

26 POPULAR SCIENCE 

Lifetime Income 
Clean and Mothproof rugs and uphol
stery " in t he home" or public build
ings. Start full or part time. Gros~ 
l>rofits up to $15 and $:10 a uay 011 
E ACH ser,·ire man. ~~a sy to leam 
• • . quickly establlshed. . 

DURACLEAN clt•ans by absorption ! No scrub
bing, soaking or shr inkage. Dirt and. greast.' 
vanish .•. matted pile rises ... colors revh·e. 
Furnishings used again same liaY. 
DURAPROOF resists moths and t'31'lll't beet Irs . 
Your service backed. by a ~ational :\loney Bal'k 
4 Year Warranty. 
we furnish enough mat l•rlal to r t>turn your total 
investment. EARY TEU:US. Ht>l)(.l for FREE 
booklet •.• full d!'tails. ~o obligation. 

Duraclean Co. 9-188 Duraelean Bldg. 
Deerfield , Illinois 

PAYS BIG I SEND FOR FREE. BIG. ILLUSTRATED 
CATALOG NOWI No obligation. Graduates report making ..l"-9t; 
substantial incomes. Start and. run your own busl-•• bo,.. l' 
quickly. Men,women of all ages, learn easily. Cours~ cov· ,.,. v,t 
era Sales Propert y Managemen!J Appraisin-r, Loans , Mortlr8lj'e&, c:{ ~ 
and relatedosubjecta. STUDY A1 HOME or lD our classrooms lo If,.. <.S 
bil' cities. Diploma awarded. G.l.approved. Nationally known. vlft 
WEAVER SCHOOL OF REAL ESTATE (Est.l936) 
IS L Pershlnc Road Dept. PS K8a ... CitY, Mo.. 

BOIST 
Idea} for garaa-cs, truck loadlnf!~-machine shops, home 
wor'k sho ps, etc. W t . 7o/4 lbs. 1l>W lb. capaclty- 80 to 1 
ratio. Otm~nslons , 61/z x olfz x 6. Pulley will bold 18 ft. 
8/16~ 7 x 19 cable or 16 ft. 114" cable. Rust-proof all 
bronze bevel cut gears. ONLY S9.951 For $2.50 extra we 
can furnish larger pulley that takes up to 85 ft. of 8/16" 
eable or 25 rt. of '14~ cable . Also available, 8/16", 
7 x 19 hi-car bon galv. a ir c raft control cable-5e ft. 
Same In 1,4" - 7 1hc rt. Speelall HI Power '14" electric 
drill, Reg, $18.95. Now, $12 .95. Both Items POstpaid, 
!lton~y-back ll'Uarant.,e. C.O.D.s wit h $1.00 dePOsit. 

B & M DISTRIBUTING CO., P.O. Box 1343, Dept. A 15, Tacoma, W allh . 

. 

IRTISTS fJNEY 
DO YOU LIKE TO DRAW? 

Send name, address. age and occupation for 
FREE ART TEST, to find out your ability. 

ART INSTRUCTION, INC. 
8149 Art Instruction Bide., Minneapolis 15, Minn. 

NU-WAY 
LAWN MOWER 

Write for 
FR~E Circular 

Price $12.50 
Why Pay More 

Rotary Type Lawn 
Mower 

We Supply Cutting Unit 
Complete. 

NO INCREASE 
IN PRICE 

TRACTOR-liTE MFG. co., SPIRIT LAKE, IOWA 

Copynghted matenal 



You receive complete standard equip
,ment, including latest type High-Mu 
·Tubes, for building various experi-
mental and test units. You progress 
step by step until you build a com
plete Superheterodyne Receiver. It Is 
yours to use and keep. 

YOU RECEIVE THIS 
PROFESSIONAL MU L TITESTER f 

You w111 use this professional Instru
ment to locate trouble or make 
delica-te adjustments-at home-on 
service calls. You w!ll be proud to 
own this valuable equipment. Com
plete with test leads. 

. R. F. OSCILLATOR: 
This is one of 
the interesting 
units you will 
build. You 
learn how 

audio-frequency 
energy is generated 

and radiated by a vac
uum-tube circuit . 

• 

AUDIO OSCILLATOR: 
An electronic 
device, which 
produces audio
frequency sig· 
nals tor modu
lating R.F. (radio frequency 1 carrier 
waves, testing A.F. (audio frequency) 
amplifiers, speakers, etc. 

T.R.F. 
'RECEIVER 

You build 
several 
T .R.F. Re-

ceivers, one 
of which, a 4-

t ube set, is shown 
here. You learn construction, align
ment, make receiver tests, and do 
trouble shooting. 

• 

Get Complete Training. You Receive and Keep All 
Equipment, Parts and Lessons. No Extra Charges. 

GOOD PAY 
and Unlimited Opportunities 

in JOBS LIKE THESE: 
Business of Your Own 

Radio Manu facturing, Sales. Service 
Broadcasting Telecasting 

Television Manufactu r ing, 
Sales, Service 

Laborator ies: Installation, Mainte
nance of Electronic Equipment, 

Electrolysis, Call Systems 
Garages: Auto Radio Sales, Service 

Sound Systems and Telephone Com
panies; Oil Well and Drilling 

Companies; Engineering Firms 
Theatre ~ound Systems Police Radio 

Anc( scores of other good jobs 
in many related fields 

YOU CONDUCT MANY 
EXPERIM.ENTS LIKE THESE! 

Checking action of condensers 
Experiments with cathode-ray 

principles 
Experiments with resonance 
Producing beat frequencies 
Calibrating oscillators 
Experiments with diode, grid-bias. grid
leak and Infinite Impedance detectors 
Practical experience in receiver trouble 

shooting 
Application of visual tester in check-

ing parts and circuits 
Experiments with inverse feed-back 
Advanced trouble-shooting 
.. . and many, many others 

Complete Training by Practical 
Resident Trade School, Est. 1905 
The same highly trained facul~y, in
struction materials and methods used 
here in our large, modern residence 
school, are adapted to your training 
in your own home. Shop Method Home 
Training has been proved by hundreds 
of successful graduates. 

Both Resident and Home Study 
Courses Offered 

YOU 
LEARN BY 

DOING 

You will find all lessons easy to under
stand because they are illustrated 
throughout with clear diagrams and 
step-by-step examples that you work 
out you rself. E\'ery piece of the eqiup
ment and complete lesson mater ial we 
send you is yours to keep and enjoy , 
including the multltester, experimental 
equipment. all parts of the Superhetero
dyne, tube manual, radio dictionary. 
and complet e, modern Television t exts. 
All parts are st andard equipment. 

Shop Method Home Training ••• 
Earn While You Learn 

With our practical resident Shop 
Method Home Training, you study in 
you r spare tir.1e. You receive Spare 
Time Work Lessons, which show you 
how to earn while you learn. Service 
neighbors' radios and TV receivers, ap
pliances, etc., for extra money and ex
perience. Many National students pay 
all or part of their training with spare 
time earnings! 

DON'T DELAY! The Radlo·Televlslon 
Industry needs trained men' NOWf 

APPROVED 
FOR 

VETERANS I 
Check eo upon below J 

Far quick action, 
mall coupon 
today and we'll 
rush you full in· 
formation. 

You receive 
special labora
tory experi
ment lessons 
to show you 
how to bulld 
with your own 
hands various 
experimental 
units such as 
those shown at 
lett, and how 
to conduct 
many tests. 

National Schools, Dept 8-PS Mail in envelope 
4000 South Figueroa Street or paste on 

I 
I 
I 
I 

Los Angeles 37, California fJenn_JI postal. 
Send me your FREE book "Your Future In Radio" and 
the sample lesson of your course. I understand no sales
man will call on me. 

NAME .• ·-----·-· .. ···-···-·-:..-·--·-----·--·-·· AGE.. •• --·--····· 

ADDRESS ·· -··-·-···········-···-·-······-·-···················-··-········- ···-·········· -··- ··- · .. - · 
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BOOKS ON APPROVAL 
SEND NO MONEY • Just mall ' be coupon 
tor a complete set of 4 B ig, Thick Auto 
Books. 20th Edition. Over 2700 Pages! 
Whether you a re a mechanic o r helper, 
expert o r apprent ice, auto owner o r 
driver, take immediat e a d van tage of 
this FREE EX AMINATION O FFER. 

MAKE GOOD MONEY NOW 
. HOLD A PEf'MANENT JOB 

America w ants Its a u t omobiles kept 1D 
good repair. Men with "know h ow " are 
In demand. at b ig pay, T hese books wJJJ 
ileiP you get a n d hold an Important Job , 

CAN YOU FIX IT1 o1· give you a chance t o r;ro into busin ess 
These wonder b ooks tell for yourself now or later. Any man who 
Rtep by s tep HOW to half t r ies t o Improve h im s e lf can Jearn 
make difficult repairs and a uto servicing and repairing by t h is 
adjus tments, how to quick reference method. Use t h e JIFFY 
k een a cnr at m aximum ft d 11 d t d wer efficiency, Including Jat· I NDEX to n eaa Y un era oo a n a 
est Improvements in car ro anY auto problem. Thes e wond~r books 
desiJ;n and operation. prepared b y eleven of America 1 ll'eat 
Engme troubles and how automobile engineers. Many hundrecb of 
to correct them w ell valuable !llustra tlona. S end the coupon covered. , oronAY . 
4 BIG, THICK VOLUMitS [ ] over 2700 pag.,,. , :woo A year's consulting privileges with 
m ust•·attons. wiring dta. our engInee rs now given with 
grams . etc. Beaut!· these booka without extra charge. 
ful mode>mistic, . wash· p bl' h s· 1898 able cloth binding, u tB ers tnce --------------------------------AMERICAN TECHNICAL SOCIETY, Dept. AC· 20 
Drexel Ave . at 58th St .. Chicago 37, Ill . 
l would like to examine your 4 Volume Set of Au to Books. I will 
pay th e de iJvery charce a only, but It I c.booae I may return tbe m 
e xpress collect, If afte r 10 daya ' use I prefer to keep th em . I wlll 
sen d you a2 and P&J' t he balance at the rate of ·only a 3 a month 
until 124.80 has been paid. Include consulting servlce a a otrered 
a hove. 
Narne 0 0 0 • 0 0 .. 0 0 • 0 0 .. o •• o . . ... . .. . .. . .. . . .. .. . . .. . . .. .. o o • •• • 

A d d ress o • • • o o • o o • •• • •• • •• • ••••• • ••• • ••• •• •••••• • •• •• •••• 

(•tty ...•. 0 • 0 0 • 0 • •• o ••• 0 •••• 0 •• o • o • •• State o • •• o •••• • • ••• •• 

Pleaae attach letter aae. occupation, employer'• name and ad· 
dre as . and name and of at leut one bualDeaa man aa r efer-
eoc:e. Men In servic e . bome addreaa. 

Length 72 
lnC'hCS, 
thickness 
.040-wldth 
1 1/4" -

Operating 
r:tdiul! 27 5 

dei!Tees. ;lla<le of 
aluminum a ll ov 1 sold In 6 fPPt 

lengths only- $114 
per length .... 

HEAVY DUTY STEEL 
PIANO HINGE 

f,wk-;.' . 
LIVE RUBBER SHOCK CORD 

LE'ngth 56N- Th lckn .. ss !1/ !12" 
Wloth ( o1>en) 3·5 1 I tl'' - Ope•·nt tnl-!' 
r::ldiws 3:30 d egr<•cs- !\lade of hN\\'Y 
.-t uty steel - Drllleft ready ror U~ f· . 
ldraJ fo1° ct•·op tabll•s. hloa,· y to n l 
boxes. heavy doors. andinanyother 
u:;c.-s where hca,·y hing<-•:-< un.· l ' t· · 

qulred. Sold In 36" lc»!nh.• unl~ . 
ShJp. Wt. 7 lh~. At a t rac· $145 
t lon of or ig ina l cost .. .. . 

Madl• in ;u: cvrtlan ce with l'ig id urmy 
specific:nlon . Clean fresh stock. 
llll" contains approx. 500 :;trands 
of ll\'e ruhber . 3.g" approx. 100 
><tntn<ls. 1.;. " approx . 40 strands . 
Sold in :.!fi ft. length~ o r more. 
At nhout 20 ,..e of or l!l'ln:.l <"ollt . 
DIA PRICE ( per25') Ship . Wt. 
t /4 " $ 1 .00 2 lbs. 
3/s" $1 . 25 2 lbs. 
S•fl" $ 1 . 75 3 lbs. 

·-- HEA.TING ELEMENTS 
For hom<• nl'HIC photo print dryer~. cllicken brood· 
l ' l'!4. t-tc. \\"i ring diagrnm for u .•H' on I I CJ. , ·oJt. 96C 
Each element J41 '2"x21 ~ "x:l / 16". Se t of four 

NEW 101/2 x 4 6 VOLT DOUBLE 
WHEEL ASSEMBLY SHA" MOTOR 

n ply lire 10" 1/30 h or~e · 
blgh, 4" wicle power m·otor 
l>lu~ n ow tuhc made hy ll<••co. 

This I ~< a o 
plus 4 ~~ bnll , ·oJt n.c . n1otor 
bc-arin!!' wheel .... With l\VO 1 a" 
with g rc-A ~"' c s hnft~ . u~t·d · Un c.: ... """::-'::""'""":"~ 
filling. U~<e" Auto Heaters, Auto F nnR, etc . 
.~ ,,. nxle. Ideal ideal for u,:e In the ~hop. ga. 
for •n i<Jg-,~t :-:ua p· rage. nnrt wht"rever 0 volt O .C. 
hox ra c;!'r ..... . 1 ~ ;.n·allnhll' . RPM :J;oo. Ship. wt. 
Wlll•C:l·lWJ"t"O\\ "..... a lhs . Li~l price is $..1.20. our 

trail l•r :; . l•t c . !'hip. wt. $ 95 pric l' l:-\ :t l"l•tt.l 1n9n'·~· :-4:tY· $ 95 
Hl.2 lh. ONLY..... . ... lnp: huy . Our pr.ce. only 
Prices F .O. B. Chicago. Include approx. postage on orders paid for In 
advance. C. O.D. orders enclose 25 % , balance sent C.O.D. WRITE 
l'' OR FREE ILUJSTHATED CIRCULAR. 

u. A. s .. c 0 r p. ~ept. PS: 8 5637 ~· ~3rd Pl. 
. ,. Ch•cago, llhno•s 
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WHY BREAK YOUR BACK 
MOWING FIELD OR LAWN? 

WRITE FOR 

FREE 
SAVE MONEY 
SAVE TIME 
Now anyone 

- . 

BUILDING 
INSlRUCTIONS 
The Rite-Way 

Mower 
Attachment .... 
Ball Bearing 

can s a ve time IT'S FUN TO BUILD 
and effort mowing field or lawn by b uild
in~ their ow n w hirl t ype power mower. 
Hu1ld accor ding to your own ideas and needs at 
small cost. Cut close to fences, walks, buildings, 
etc. Build in s hort time with parts a n d ins tru c· 
~~~:1~w~~e furnish. Save hou rs of time and back 
E_ labor. Write today for Fin;~-: luformatioo . 

T & H MFG. CO., Dept. M-130 
811 E. 31. Kan. City 3. Mo. 

EARN $10,000 A YEAR 
F-xcellent opportunities for O\'er I 00 occupations Including clerks, 
mechanics, engineers, e l ectrician ~ . apprentices. laborers, etc. 

$2 700 TO START-QUARTERS 
' AND SUBSISTENCE FURNISHED 

TRAVEL, ADVENTUitE, FUN. PROFIT. EOUCATION, CAR~;t;RS In 
the Al\IER1CAN MERCHANT MARINE- ubsolutoly 1'-:0N·MILITAit\'. 

Write for your FREE BOOKLET 
I NTE R N ATION AL l\IARITUIE I NSTITUT E 

79 Wall St. New Y ork 5, N. l.'. 

II\IG SHOP 
TRAINING 

G.l. APPROVED-GAS AND ARC 
Classes start on Monday ench 
week. Payment Plan Cor Non
Vets . Welders neNit!d In pruc· 
tically e\"Cl"Y indu~try - ·train 

ror a field ·where you ha\"e grcat<'r 
assurance of Steady Work. Goo•t 
Pay. Write for Free Information . 

VOCATIONAL WELDING SCHOOL 
1212 E. 6 3 rd St reet , PS·S, Ch Illinois 

MAKE BIG MONEY SE~~~:NR:~.:~:~~~:N 
LEARN NOW- WE TEACH YOU HOW UNITS 
MILLIONS of Sealed Units will need rebuilding. F:.ctorles u~ual 
cha1·ge Is $80 .00 to $ 1110.00 per unit. We off<.'r a l'ost · Gra<l· 
uale Cour.-e t 16 weeks) to ;rraduates of accrectttect l'<•frigcratjon 
s(~hools a n d to •·~frigt'r:Hion st"r\*iec men \Vlth an c qul\"nl c nl 
background. For Vetc•·nns and :"on·Vetc•·ans. 

START YOUR OWN BUSINESS .. WRITE 
TODAY PRACTICAL TRADES INSTITUTE. INC. 

25 Univers ity Ave. , S.E .. Dept. PS· B, Minneapolis 14, Minn. 

THE PLASTEX Industry needs manufacturers on small 
scnle and for big production of Lamp and Clock Stands. 
Art Goods and Noveltle.s tn Plastex and Marble lmlta· 
tlon. Exl)erlence unnecessary. I/2c mater ial makes reg.· 
ular 1 Oc store sellers. Rubber moulds furn ished for 
speed prortuctlon. Small Investment brtngs good r e. 
turns. Big chain store ordeMJ now being placed. Ambl· 
tlous me n have chance for real prosperity. Our Free 
booklet will Interest and benefit you. 
PLASTEX INDUSTRIES, Dept. 2. 3400 Third Ave., New York 50, N. Y. 

• 

ear Suit 
-..... NOT 1¢ T PAY! 

Here's an amazing plan ! Write me 
today and I'll s how you how to get 
a tine, all-wool made-to-measure suit 
tor yourl!elf-to wear and sb ow to 
friends. J ust ta.JI: e a few orders, that' s 
all! Here's an easy way to get your 
own suit without paying l c, and also 
make tine cash profit on every order 
you take. You send no money, now 
or ever. J ust msh name and addre-ss 
for Sample Woolens and Val uable 
Sample Suit Cou pon. Act now. 
W . z. GIBSON, 500 S . Throop Str-t 

De pt. V·S20, Chicago 7, Illino is 
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AT 
With An Educational Institution 

• 
Men with specialized training win higher positions. insure 
larger earnings, and are bigger successes in business and 
public life. Opportunities NOW greater than ever before . 
Send for our Catalog. 

ARTS and SCIENCES 
Courses in Philosophy: Education: Letters; Public Health; 
Medical Jurisprudence: Psycho logy; Sociology; Physics; Chem
istry ; Ge o logy; Political Science; Theology: Business and Com
merce; Accounting; Mathematics: S tatistics; Agriculture. 

ENGINEERING 
Courses in Electrical, Civil , Mechanical. Drafting, Architec
tural, Steam, Aeronautical, Radio , Structural, Mining, Indus
trial , Petroleum, Marine, Chemical, Diesel, Automobile, 
Refrigeration, and Air Conditioning Engineering. 

LAW 
Complete Professional Law Course includes 18 Hornbrook 
Series college grade textbooks. Courses also in Commercial 
Law, Patent Law and Medical Jurisprudence. 

Me Kin ley- Roosevelt I ncorporated,461 0-A B.Sheridan Rd.,Chicago40, Ill • . 

Treasure and Mineral 

LOCATORS 
GEIGER-COUNTERS 

FOR URANIUM-ORES 
CREDIT PLAN-FREE LITERATURE 

FISHER RESEARCH LABORATORY Inc., 
P•lo Alto, C.llf. 

DEPRESSION INSURANCE ! ! . 
Earn well even In hardest Urnes by saving other people money! 

People pal' up to $5.00 or more per hour to hare their u r uum 
cleaners. irons, refri gerators fixed. houses wired, etc. When mnnry 
iq tight, millions of appliances will be repaired rather than replal'etl. 
Make Money Now in your spare time with new SyStem. Learn 
E lectrical Appliance Repairing by making actual repairs ! Pay us 
later for kits, lllustratctl lessons. ett .. from earnings while learning. 
Write for FREE Book. CHRISTY TRADES SCHOOL. 2835 K 
Central A\'e .. Dept, D -8001 , Chicago 34. 

STUDY AT HOME for Business Success 
and LARGER PERSONAL EARNINGS. 
40 years expert instruction-over 114,-
000 students enrolled. LL.B. Degree 
awarded. All text material furnished. 
Easy payment plan. Send for FREE 
BOOK NOW-"Law and Executive 
Guidance." [ G.l. Approved.] 

AMERICAN EXTENSION SCHOOL OF LAW 
Dept. 17-PS, 846 N. Michigan Ave., Chicago 11, Ill. 

. 
HANDBOOK OF AIRPLANE 
MAINTENANCE & OPERATION 
Easy self-study course and up-to-date reference manual In one 
low-priced book! Covers basic principles and functions, construc
tion, repair and maintenance of every part of the m odern air
plane. 512 pages, 600 pictures, over 300,000 words ! 2,500-item 
index f Specification data sheets of world 's leading types of air
craft. Only $5.00-refunded if not fully satisfied after week's trial. 

NATIONAL AERONAUTICS COUNCIL, Inc., Dept. 808 
3 7 West 47th Street N ew York 19, N, Y. 

free 
Book RIIISE NIIMSTERS 

The new wonder animals from Syria. 
Often called Toy Bears. Delightful pets. 
Everyone wants them. Laboratories need 
thousands. C lean, odorless. Raise any
where. A profitable and interesting hobby 

or business. We furnish breeders and instmc. 
tio ns. Write today for free book. 

~""'GULF HAMSTEJtY, 1540 BASIL ST., MOBILE, ALA. 

) 

-

our 

SEND 
FOR IT 
~ .. 

• 
IS 

Tells You How to Win 
Bigger Pay and Real Security 

This book is yours without a penny of cost. "Your Future 
in Refrigeration and Air Conditioning" tells you what 's in 
store for you in th is fast moving. big pay field. No obliga
tion. We want you to have this big, fascinating book. We 
want you to have the opportunity to read it-and to 
decid e for yourself whether this is the field for you. You'll 
s ee pages of interesting pictures showing men on-the-job 
in Refrigeration and Air Conditioning. You'll read all 
about the fine opportunit ies in this amazing industrY. 
This can easily be the most important book you'll ever re
ceive and read-because it c:onc:erns your own futurel Re
frigeration and Air Conditioning has plenty of room for 
trained men-to handle good paying JObs in the many 
branches of this great industry. Almost unlimited future 
for men who know this work. Now you may Jearn Refrig
eration and Air Conditioning at home in spare time. No 
need to give up present Job or income while preparing to 
step into a better job. Act now! Simply write your name 
and address on the coupon below and mail today. Get 
your free copy at once . . . 

INDUSTRIAL TRAINING INSTITUTE 
21 50 Lawrence Avenue, Dept. X-2, Chicago 25, Ill. 

MAll COUPON NOW No ':,':,l~;::lon 
~-------------------------------, I Mr. C. H. Smith, President, 1 
I Industrial Training Institute, Dept. X-2 1 
I 2150 Lawrence Avenue, Chicago 25, Illinois 1 
I Please send me a FREE COPY of " Your Opportunity in I 
I Refrigeration and Air Conditioning" by return mail. I 
I I 
I I 
1 Name ..••••••• ••••••••• •• • • • • • • • • • · • · • • • • · • • • • 1 
I Address •.••••••••••• o ••••• ., ••• c .. .. ,. • • • • • • • • • • • I 
I I 
I City and Zone ••.•••••••• • • . • . ••.. State .. . ..•.... 1 
~-•••••••••••••o•••••••••••••••-

AUGUST 1949 29 
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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 ainale day gl vlng sclentlf!c Swedish Massage and Hydro-Therapy 
treatments. There Ia big demand from doctors. hospitals, sana· 
Lorlums and clubs, Graduau a earn large full time incomes from 
these or in printe practice in their own offices. Others make gooo 
money from home treatments gil'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 

Ch be completed in S to 4 months. l\Iany earn Orfs while they l earn. B egin your training at once. 

Anatomy Charts & Booklet FREE 
Emoll now and we wm include, at no extra coat. 
many ue~:lled supplies. Fit yourself to help meet 
grull' ing demand for Scientific Swedish Massage. 
Send the coupon at once for complete details. 
Anatomy Charta and 32- Page Illustrated Booklet, 
FREE. postnaid. -- - -THE COLLEGE OF SWEDISH MASSAGE 

Dept. 970- K. 41 E. Pearson. Chicago II 
Please send me FREE and postpaid, Anatomy Charta. 82-oare 

Booklet and complete detalls on Home Tralninlt. 

~Jlrtl43 .••.••••••••••••••••••.••••••••••••.•••• •••.••••••.••.•.•...•••••••••••••..•••••••••••.••••• ~~~ .• •.. . .••••••••••• 

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

MAXIMUM TUINING IN MINIMUM TIME 
Speclallaln1 In AERONAUTICAL ENGINEERING and MASTER 
AVIATION MECHANICS 1ince 192,9 • , , America' I Fine1t Aero
nautical ln1tltvte •• . 7000 1ucceuful graduate• ••• MAKE MORE 
MONEY •• • MAIL COUPON TODAY. A"ROVED FOR VETERANS. 

loard and Room now avoiloble. 
Wlfltout ololieotlon, 10nd ''" cotaloflue wlflt hill lnlormotl-

AOOlEU------------------_..: __ _ 

'lite 3 in J '1001 witlt J,OOO USES 
• NO MAGNETIC SIDE PULL 
• FLEXIBLE AND RIGID SHAFT 
• EXTENDABLE TO ANY LENGTH 

• ; 
• • • • 

Invaluable for retrievtng ferrous metals weoghong one oound or less 
Ideal for mechanocs on garages, servoce statoons. radoo. raoiroad or 
other repaor shops Useful for hobbyosts . any rndusl"al plant . re· 
troevong lost artocles on drarns, lakes, rovers truly a tool of 1.000 
uses Permanent magnt>t. wrthout sode pull on 2 foot flexoble 

.:' 

and/or rog od shaft Guaranteed 

NO SIDE PULL • 
Agencies Open 

--=. ;:: ~-.::;.;:.;::;...J7)J::: Send Check or 
M 0 . to . 

MAGNETIC SPECIALTIES MFG. CO. 
5514 W. Pico Blvd., Dept. B, Los Angeles 35 
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$225 
POST PAID 

Make Ur-Own Rotary Type 

PO MO 
KEEN MOWER 

Model 49M-Just add electric 
motor or gas engine, concealed 
blade for safety,3 cutting heights, 
Ph" to 3%". Ball bearing rubber 
tired rear wheels. 18" cut. Cuts 
to within %"of sidewalk. Wght . 
48 lbs. America's Greatest Power 
Mower value. Order Now! 

COMPLETE 
AS 

SHOWN 

Price FOB, K.C. 
Send chk. or M.O.-No COD's. 

ATLAS EQUIPMENT CO. 
229 S .W. Blvd. Dept. $P8 Kansas City. Mo. 

SAVE You can build, using our practical, 
UP TO 90 % easy-to-read plans, all kinds of 

11oJ' machines, for home, farm or shop-scooters, port-
lll'f able sawmills, metal working machines, concrete 
lll machinery of all kinds, printing equip-

E E ment, woodworking machines, midget 
autos. dish washers. farm equip

l,.,.~m~L4:)G HANDBOOK ment. freezers. t ractors. 
183 SETS OF PLANS NICHOLS EQUIPMENT COMPANY 

I..J.WILIJA INFORMAnoN Dept. o2ao4 PuRvis, Miss. 

. 

Barber's Discovery! 
that checks hair loss and dandruff, now 
available to you in a home treatment kit. 
Write today for full details to 

ARTHUR R. ELSON, Trichologist 
137 Lewis Str-t Phltllpsburc. N. J. 

DON'T COPY-LEARN TO ORIGINATE/ 
RAYE BURNS will teach you HOW to CREATE ORIGINAL 
CARTOONS at home that you may SEll,! szss 
Course contains 26 lessons and over 600 Illus-
trations. All for only . . • . . • . . • . . . . • . . . • . . 

Send name and address for free deta ils. 

RAVE BURNS SCHOOL, Dept. S, Box 3583, Cleveland, Ohio 

ENGINEERIN 
lNG, DRAFTING, ETC. 

Write for eatalofl 

Degree in 2:1 mos. Approved for 
G . I. Training. Prepare in Chi
cago\ the Industrial Hub. Eatn 
part living expenses. 45th year. 
Other shorter courses in Air 
Gonditlonin'£, Refrige ration, 
Radio, Electricity. Enter Jan .. 
March, J uly, Sept. 

K ·88 TECH BLDG. , 2000 SO. MICHIGAN AVE.,CHICAG016 

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

EARN BIG MONEY Growing Out-of-Season 

~~~,....,!~J'\;1;~;; ~~.\iit~~l~;i. ~~t£~~~ V e get a b I e s a n d F I ow e r s F 0 R P R 0 FIT I 

$295 
Easy · N o experience or equipment oc~Jcd 
(or top rcsuhs. Start in your own homtt 
or ynnl. Grow rill)' p lant quickly "withuuc 
mil." Gianc yields. Order"Sut:c_css \Xr' ichout 

succtss 
WllHOUT 

SOil 
HOW10 G~OW 

PI."'N1S &Y 

Soil," prankal, face-filled. Money making plans. dia· 
gr.oms. phoms. Clear instructions· stnrc at once. Only 
$2.<H pvstpaid an ywhere. Money · back guarantee. 
Send check o r money order today and learn the 
big new opportunity mer hods of " Hydropon~a." 

Q, Send Postc.,d lor F=REE Ill ustrated 
lb-page Booklet on Thi• Money Making Plan 

CHARLES C. GilBERT & 840 W. IVY ST. SAN DIE GO 1 CAliF. 

. ' "' I 

-

Copyngh ed materli.JI 



• 

-

•· 
•Today, choose the job you want- and prepare for it. Or if you are already 
engaged in the work you like best, start training now for quicker promotion. 
Acquire the knowledge that will help you to get ahead faster, make more money 
and have greater security. 
American School, founded in 1897 as an educational institution not for profit, can 
help you to reach your goal 
just as it has helped others 
during the past fifty-two 
years. Check the coupon at 
right, add your name and ad
dress and mail it at once. The 
school will send you details on 
its training plan and outline of 
study prepared by specialists. 
There is no charge, no obli
gation, so send ·the coupon 
immediately. 

CHECK, CLIP AND MAIL COUPON NOW 
AMERICAN SCHOOL, Dept. GC-46, Drexel at 58th, Chicago 37, Ill. 

Without obligation, Please send FREE and postpaid, bulletin and details 
of the SubJects checked: 

I 
I 
I 
I 
I 
I 

0 PLASTICS ENG'R 0 Accountinc 
0 Refriceration C) Electrical Encr. 

0 Drafting and Deslrn 
for Men and Wome n 

:=J Radio 0 Architecture ~ Electrlcity-Pract. 
and Buildinc CJ Electronics, Indus trial :::J Rich School 

iJ Contractlnc LJ Bookkeeplnc 
i:J Practical Plumbing CJ Private Secretary 

:::J Air Condltloninc 
I Mechanical Eng. 
-: S hop Management 
::: Tool Makinc 

0 Automotive Encr. ..., Diesel Engineer inc 
0 Aviation Drafting i5 Shee t Metal Pattern 
CJ Aviation Draftinlt 
:J Business Management 0 Railway Training 

~ Better Foremanship 
::J )lachine S hop 

Operations 

Name . ......•• • • •• • •• •••.••...•................ Occupation . ............•.• 

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

Dept. GC-4&, Drexel at 58th Street, Chicago 37 City ....... . . ...... . . .... ... ... . . . . ........ . . .. . State ...... . . .. . ...... . . . . 

WITH OUR NIEW 18 ITEM SELF TRAINING KIT 
ENLARGED KIT Contains: WATCH MOVEMENT for practicing 
(newest added fcature)-PROFESSIONAL TOOLS: Loupe: 6 
'Vatch Screw Drivers: Clock Screw Drh·er: 'Pweezers: Clock 
Tweezers: Material Tray: Case Opener & Knife: :\lo,·ement 
Gauge: plus 2 COMPLETE ILLUSTRATED BOOKS: One on 
WATCH REPAIRING, and One on CLOCK REPAIRING. 
(lf C.O.D. , pltu charou/J MONEY B.4CK $11 75 Post 
GUARANTfJE . . . . . . . . . . . . . . . . . . . . • . . . . . . . . . . . . . • Paid 

MODERN TECHNICAL SUPPLY CO. 
Dept. 8 MPS 55 W. 42nd St. New York 18, N. Y. 
Tool Catalog FREE with KIT or .•end s.so c redllt•d tu I st •mtt· r . 

_. berry> America's outstanding Radio instructor. 
ill Big Kits of equipment fumi$hed. Build testers, 

sets, etc. VETERANS: Approved for Training 
under G l Bill. Rush name and address for details 

and 2 BIG RADIO BOOKS-ALL FREEl No 
salesman will call. Write today! 
Sprayberry Academy of Radio, Dept. 55-U 
20 North Wacker Drive, Chlc:aao &, IllinoiS 

• 

Trained Artists are Capable of Earaing 
$65, $80 OR MORE A WEEKI 

You can learn to draw at home In your 
spare time the "'ell·known WSA way. 
C"'OMMERCIAL ART. DESIGNING. CAR· 
TOONlNG-all In ONE complete course. 
No previous art experience necessa.·y-we 

teach you step·bY·SteP. Prepare 
now for a rasclnatlnR" hobby or 

profitable car eer. J•"or 3~ year~ 

LEARN WRITE 

lm(lrove your hand w riUnar at bome quickly wltb my aew iaatrucUoa booila 
Just off the preaa. Muter all the aecreta of better pe.amanablp. Simple and 
easy, fully Illustrated, highly endorsed. Be&'ID today. Write for: 0 New 
Free Book, "How to Become a Good Penman", or check booka wanted, 
Sl.OO eacb. 0 Bualneaa Writing 0 Artlatlc Wrltln&' 0 Card WrltlniJ 
!J Engroaalng A lphabeta 0 Bi rd ana Design Flourtahtng 0 Complete Set 

• 14.!0 0 Enclose toe for your name beaottfnlly written and aha<llnA" pen point. 
S. A. Ziller , President, TAMBLYN SCHOOL OF PENMANSHIP 
439 Ridge Bldg, In Busine•• Onr 5~ l "enro Ka nsas City, Mo .• U.S.-'. 

GIGANTIC WAR EQUIPMENT MAIL SALE 
Amazing Values, fraction of Original Cost 

( We pay fre ight and parcel post charges in the U. S.) 
• A·C Power Plants .......... $345.00 • Utility Clutches ............ $ 13.95 
• Compressor Sprayers...... 99.50 • Briggs (3.5) Engines.... 77.50 
• Capstan Winches............ 24.95 • Briggs (6.5) Engines .... · 86.90 
• Multi .speed A·C Motors 8.75 • Power Shaft and Stone.. 1.29 
• Rotary Pump ... ,.............. 3.95 • D·C Welding Generator 89.90 

Also Hundreds Electrical and Radio Bargains 
Send card for complete sales catalog 

LECO ENGINEERING CO., Box 908-PS-21, Lincoln, Nebr. 

Wrlte today for FREE BOOK. "Art for Pleasure a. 
Profit." It fully describe,; our correspondence 
course, Instruction service. and commercial op
portunities for you. TWO ART OUTFITS and other 
features with training. Low cost-$5 monthly. ---- ---- ---WASHINGTON SCHOOL OF ART, Studio 138 R 

Ill 5-1 5th St •• N. W .. Washington 5, D. C. 
Please send me luU information and your lo' ree Bool•, "An 
for l'lca~ure a nd l'rotlt. '· WSA l("raduates have been VET 

maklnR e;ood-WHY NOT YOU? ERANS! 
Xame •••••••••• . •.••• •••••• •••••••• AGE ••• • •••• WSA Is 

approved 
for training 
under the 
G. I. BIU 

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

(..'it.)~ •••••••••• ••••••• ••••• ZonP .•.... ~tate ...... . 
0 I am entitled to training under the C. I. Bill. 

AUGUST 1949 31 
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SHOES 38°/o OFF! 
NEW U.S. NAVY TYPE OFFICERS 

BLACK DRESS OXFORDS 
New. line q u ality leuth('r Khoes. m11ctc 
by 1amou::t m anufacturerx on g enuine 
U. S. NAVY la s t s ! Sturdy leather s oles . In· 
sole& and linings, and are Goody ear w e lt 
construction! Sizes 6 to I:!; widths C-D· E & 
EE. Very comfo r t able. 

4-95 
NEW All WOOL ARMY TYPE 

REGULAR 7. 9 S BLANKETS 

30 o/o Pure Wool 
70% Pure Proc

e .. sed Wool 

Brand new, soft, 0 E"ecy
warm bla nkets thnt fit 
double beds! Close ly woven 
nap, whipped ends. Ideal 
f or cars , cnblns, homes, 
picnics or beach! 

3-95 
Choice of 
GREY or 
KHAKI 

NEW ARMY TYPE ARCTIC SLEEPING BAGS 
• Down & Feather fllled ! 
e Extra large-more foot & shoulder room ! 
e Extra strong Talon Zipper closure! 
• Forest Green eo lor •. . easy to roll ! 
• Water repellent Ins ide and out! 
• Hood may be used as a pillow! 
• Always keeps its shape! 
Save more than $20 on this 
better quality army-ty pe 
s leeping bag! Ju~;t In time 
for hunti n g. c a mping & fi sh· 
lng trips ... plenty of warmt h! 

WORTH 
$35 

12·95 
KINDLY SEND CHECK OR MONEY ORDER 

Most Helpful, 
Biggest Selling 

Book on Subject 
This is the recognize d au
thority, us e d b y trad e 
schools , manufacturer's 
training programs and by 
the U.S. for training thou
san ds of G.I. 's. It covers all 
repair s, adjustments, replac
ing parts and o verhauling 
ol every type of domestic 
commercial and industrial 
equipmen t. Written in plain . 
non-technical language, with 
4 0 8 pictures and 17 wor king 
diagrams printed in 6 t o 8 
colors. ( These are worth t he 
price of the boolt to any re-

928 Pages ~ 408 lllus. frige ration man and are not 
available from a n y other 

Revised, Enlarged Edition s ource .> There are o ver 20 
million refrigerators in the 

U.S. now, which m eans steady employment at good pay or a 
p rofitable spare or full time business of your own with t his 
book to help :vou. Se nd for book on coupon now. Use it 5 days, 
t h en il not O.K. s end it back and we will refund purchase pr ice. ----------------------Goodheart-Willcox Co.. Dept. 538 
1321 S. Michigan Avenue, Chicag o 5 
Send Modern Ga~ nnd € 1l'ctrlc lh •r rlg-t•r · 
ntlon ( ) C.O.D .. I wi ll pny P<>,lman 
plus chnrge,. (C.O. I). In U.S. on ly). 
I ) HcmllLiince for $ 5.00 l'llclos('(l. S<'nrl 
postage p aid. If not O.K. I will r eturn In 
v urc hase price . 

MAIL ORDER 
COUPON 

5 d ays and you will refund 

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

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

Clty ..•.••.••• . •.•. · .... .. . .. ...•.. State •••• •• ••••• 

32 POPULAR SCIENCE 

• -

Develop your personal POWIDI 
NOW ••. revealed for yon ••. are the secrets 

....J- 'J~ practical hypnotism •• • that strange, 
compelling force by which an expert operator 
can bring others under his power. He can 
sway p eople at will-issue commands and be 
obeyed-virtually cast a s pell over his sub
jects. This s ensational knowledge may make 
YOU a more dominant, masterful personality. 
Illustrated SELF-INSTRUCTION 
COURSE in Useful Hypnotism 
Amazing lessons in simple, easy· to · under
stand l anguage. How to select a subject
bowto hypnotize by t elephone-howto make 
1110-y from hypnotism-mental telepathy
stage hypnotism-self-hypnosis-how to use 

COMPLETE 111odern hypnotism to conquer inferiority com• 
plex, timidity, etc. Clear heiJ>ful pictures show 01!4'1'-

0 N Ly $1 95 atlngposi tiona, movements. Startllnclowprlce. Sat-
• lsfactlon BUa.rantoed or money bjloclt, 

SEND NO MO~l~Y! Simply pay postman $1. !!5 plus C. 0 . D. post
age-or send $1.95 and we pay posLa!l:e : same money-back guarantee. 
Order '"Hypnotism ('our~e" today ! 
Nelson- Hall Co.,II3!1S. Wabash Avenue, Dept. 2H-I, Chicago5,1111noia 

BELL 
Finest Quallty ........ $8.88 up 

FREE CATALOG 
Send today for big new 4 color fully 
llluRtrated free catalog of BARBELLS, 

Dumhbells and H ealt h equipment. Fre e -
world famo us $15 .00 Dan Lurie Barbell 
and Dumbbell t raining courses with e very 
purchas e. 

DAN LURIE BARBELL CO. a., •. 171 H, 17ZI· SIInlklwar hrllwar. lraeiLIJIIIZ,•. '• 

Learn How to RAISE rare CHINCHILLAS 
• we teach you how to raise these F PROriT 
profitable fur-bearing rare Chin- 01 
chUlas in your own home. Spare or 
full time. A b1llion dollar industry you can enter with small invest
ment. Equipment is simple, Inexpensive. No previous experience 
needed. Chinchillas are clean, gentle, easy to handle. Fun to r aise. 
FREE INFORMATION-Scnct postcarrl for· complete illustrate d d e
tails on how you can mal<e money raising Chinc hillas . No obligation. 
Write today f or the facts! 

ALLIED DISTRIBUTORS I 2227·A West 182nd St. 
' 0C. Gardena, California . 

LEARN DIESEL AT HOME 
the ·famous HEMPHILL WAY 

Get big, FREE, illustrated catalog 
Shows opportunities in growing Diesel Industry

Trains. trucks. construct ion equipment. ships. drill-
Ing rigs. logging equipment. etc.. all use Diesels. 
Get the t raining to enter the field of your choice . 

HEMPHILL DIESEL AND AUTOMOTIVE SCHOOLS 
Department of West coast University 

1601 S. Western Ave., Dept. PS-89, Los Angeles 6, Calif. 

SUMP PUMPS 2.200 GALLON 
CAPACITY 

J '/4 outlet - No screen to clog - fool proof 
The ti m e tested Lo k o mo11a s ump pump Is ab- $36 00 
solutely a u tomatic-has a ~peclal fool p r oof • 
trap nt the Intake- rub ber bearing at the l>ot· COMPLETE 
tom. Made of aluminum cns tlngs, It's 42" $22 00 
hig h nnd ca~·rles a V4 H.P. 110 V . A .C. • 
h eavy duty m otor . The pump Is designed for 
contlnuou~ <i e pendable ~ervice. Any stnnct:-~rc1 LESS MOTOR 
motor will fit this pump. Ord e r yours today. $18 00 
COD, or cash with orrler. w e pay postHgc. • 

MONEY BACK GU ARANTEE PUMP ONLY 

LOKOMONA PUMP CO., Box 86, ~oyal Oak 2, Michigan 
-· 

HOLLYWOOD CHROME TRIM 
RA I LS to doll up each side after running 
bo:trds r e mo,·ed. S H lELI>S for· lns ic1 e 
fender ends. '35 ·'4U Fords . '39 & '40 
Mercury. ' :J9 & '.JO C..:hev .. a l so moHt 
cnr~ with s lig ht nctaptatlon. Complete 

sets 526.00. Rall s only $12.50 pr. Shields only $6.95 pr., Front 
or rear . SOLID HOOf> J'AN I::LS- For d '28·'36 $9.95 pr. 

FORD HYDRAULtC BRAKE KITS 
A·B & thru ' 38 . Install H ydrauli c Brake systE'm n ow-Be SAFE. 
Complete kit Includes everything neerlE'd -CyllnctE'rs . backer plates . 
lines, bracl<cts, ho~es. ea~y to follow ln ~tructl on. Easy to lnsta.JJ 
In 8. hours. Sat isfactory oper ation g-ull!"nnt.ce<l. OrdE'r Direct! Com· 
plete kits on!~· $75.00. Lo~ Angele.«. !S:.!5 c1eposlt on C . O . D. Return 
old bnckcr plntes coiled for $10.00 rerunrl. 

STREAMLINE MODERNIZE YOUR CAR 
Lower hoct~· with our .«pee l:~! ~h:t<"k l es . Set o f 4. S l . SO tForrlsl 
(Specify 4" or 6" nnd ye,.r) . F or other cars $8.00 Ret. FREE 
Hi~tory of Hot Hoc1 & ~llc1get lt!tclng. \V l' ,upply E'Ver>·t hlng to 
bull <I your own Tr:~ck Cnr•-Hot Rorl s Ancl Boat~- RAC I NG HISTORY 
An<l CATAT.OG without orrler. 

Calif • 
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IT 
to learn to play your favorite instrument 
in your own home without a private teacher 

SIMPLE AS A-B-C Look at the din
gram at the right. 
The first note on 
the music is " D." 
Following the ~lot

the famous 11/tterry Widow" Waltz 

ted line to the keyboa rd, " D" 
is the white ke}' between the 
two black keys near the mid
dleof the keyboard. From that 
you can find the other notes. 
As you strike them on the 
piano you'll be playin~~: the 
melody of the famous "Merry 
Widow" W a ltz. Easy, isn't it? 

AND IT COSTS ONLY A FEW CENTS A DAY.! FREE PRINT AND PICTURE SAMPLE 

LEARNED QUICKLY 
AT HOME 

" I d i dn't dream I could 
actually learn music with· 
out a teacher. People hare!· 
ly believe 1 learned to 
play so well so Quickly." 

*H. C. S. CaiHornla 

yOU'LL get a big surprise when you start yaur U. S. 
School or Music lessons. You'll see how easy it is 

to learn to play this simple Print and l'irture way. 
It's even easier tllan it looks! 

Here Is the secret! You learn to play by playing. 
No long-winded explanations. No boresome exercises. 
You play real tunes by note with the first lesson. Sim
ple melodies at first, but you gradually go on to more 
ad\·anced pleres. And sooner than you e\'er expected 
you should be playing popular numbers by note. 

If you really want to learn music quickly and easily. 
send toda~· for our FRJo;E 36-page Booklet and Print 
and Picture l-:ample. The~·'ll tell you the whole story. 
Jnstr uml'nts supplied when needed, !'ash or credit. 
U. S. School or Music, 88 Brunswick Bldg. , N. Y. 10. 
N. Y. 51st ~ur<·es~fu l Year. 

1 u. s. School of Music, :aa Brunswick 11111 •• New York 10, N. Y. 1 
I Please send me free booklet and Print nod Picture I I Sample. I would like t o play Ins trument checked b.:> low. I 
I Piano Saxoph·Jne Modern Elemen- 1 

Guitar Trumpet, Cornet tary Harmony I Violin Reed Organ Clarinet 1 I Piano Accordion Tenor Banjo Other Instrument I 
I Name .......... i :Pi..E..\~E: 'i>ni~i-)""" """'" I 
J Street . . . . . . . . . . . . • . . . . . . . . . . . . . . . . . . . . . . . . I 
I City ...................... .. State .....•. , , • . . I 
I Note: If you are 16 years or under, parent must sign eoupon. I 

*Actual wJril'• name 011 request. Picture by pro/esnonal model. L-----------------• Save 2c. Stick coupon on penny postcard. 

Send for this FREE BOOK on 

ARTHRITIS • NEURITIS • SCIATICA 

If you suffer the agonizing pains of these diseases 
when the usual remedies have failed, learn about a 
specialized system proven for treating. This marvelous 
treatment is completely explained in the Ball Clinic's 

FREE BOOK. No .Obligation. Write Today. 
Ball Clinic, Dept. 3 6, Excelsior Springs, Mo. 

Be A MASTER PLUMBER 
Earn$ J 5 To $50 A Day 

DON' T ENVY T.HE PLUMBER-BE ONE 
Ever;!' ak llled workman will tell J'OU that Plumbera have the beat of lt. 
WINTER an<1 SUMMER the Plumber a. bua;r at top wa&"ea. No s'kllled 
Plumber Is ever out of a Job-compue hla opportunltlea wlth a)lJ' 
trade. plus the opportunltlea of havlnst your own ahop. 
We teach _you Plurnbln&' with TOOLS Cnot booka ) under Ll ceneed 
Master PLUMBERS In one of the ftneal eQuipped achoole In America. 
We make you a Plumber, every branch Ia taught thorou~rhly-Lead 
Work - Blueprint for plan readlnR"-all other trlcka. 

LEARN IN 32 WEEKS WIT~:'lRft.fllous 
U you like to work with tools you owe It to yourself to lnve&tiR'ate. 
No n eed to ever work as an ~:pprentlce. Get free bulletin . Wrlte nowl 
G.I. APPROVED. Our 2 4 th year. 

UNIVERSAL PLUMBING SCHOOL · 
819 HOLMES STREET KANSAS CITY. MO. 

NOW IS THE TIME TO PLAN YOUR FUTURE! • DIREC 
Big earnings of men and women in this profession-many make $5.000 to $10.000 yearly. 
Our Course makes it easy to learn at home in your spare time. Want a fine salaried job 
or the security and independence of your own business? Now is the time to start. No 
previous experience necessary. Learn Direct Mail. Mail-order, Copy, production methods 
-complete plans for operation of your own business. Get Full Details Now! Send no 
money. A post card will do-but hurry! 
ARMSTRONG SCHOOLS,7217S. Broadway, Dept. PS-8, Los Angeles, Calif. 

• MAIL ORDER 
• LAYOUT 
•COPY 
• PRODUCTION 

METHODS 

Electrical T r .a in in g 
Intensive 32 weeks' residence course in funda
mentals of lndustrlalelectrlcalenglneerlng, 
including radio and electronics. Extensive lab
oratory, shop work, drafting. Prepares for 

ELECTRICAL SCHOOL electrical technician and engineering aides in 

communications, power, manufacturing, busi
ness machines, sales, service. G.l. approved. 
56th year. Enter Sept. 6, March 6. Catalog. 
7614 TAKOMA AVENUE, !t 
WASHINGTON 12, D. C. 

--
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TRUCKS Thousands of Parts 
lor Military 

Purchased from U.S. Govt. Our prices can' t be beat:---::::-~, 
We have for immediate delivery genuine 
parts for all makes and models. 4x2 -
4x4 - 6x4 and 6x6. All models from %, ton 
to 20 tons. All makes: Autocar, 
Biederman, Brockway. Chevrolet. 
Diamond T. Dodge, Federal, 
Ford,GMC, International. Mack, 
Oshkosh. Reo. Studebaker, 
White, Willys, and Jeeps. We 
have parts Usts available on 
most models. Write stating 
model of Truck. -------

JEEP TOPS and CURTAINS 
1 Weatherizing Kit) , complete top with back curtain and side 
curtains with zip- in-doors. 5 windows, Waterproof O.D. color. 
shipping weight 40 lbs. Wonderful value. F.O.B. s3g.so 
K. C ...................................................................... .... .... ... ....... . 

TRAILER AXLE 
Heavy duty traUer axle suitable 
for many types of traUer con
struction. Also excellent for 
buUdlng of heavy farm trailers 
and wagons. It is a 12.000 lb. 
capacity square type straight 

trailer axle complete with Timken roller bearings, hubs. and 
6 hole 750 x 20 Budd Wheels. Without brakes. Axle is 2 
inches square and 69 inches between wheel mounting flanges. 
Std. Width. AN EXCELLENT BUY. 
With Sincle Wh-ls $5 •. 50 With Dual Wh-ls $69.50 

Save $30.00 On 
JEEP Spare Parts KIT 

Originally packed for Amphibious Jeeps. Also adaptable fo1· 

~~ ~~f~:r~f.~~.~ .. ~~~.~ ... ~.~~~~~~.~ .. ~-~~~~: .. ~~~~~~ ... ~~ ... ~~ $8.95 
Kit consists of the following parts: 
4 - ;;: 1177 lleLalner Wh<>el nrea~e 
1- :!t 207 8 Hose Assy . - f{ear Brake 
1 - ;r 2079 Hose Assy. - Ft. H•·ake 
I -- :;: 2197B Hose Assy . -Axle- Vent 
:! - · J!t :.1 13 5 Seal - Frt. - Axle - PI\'Ot 
l ·- = ·tll22B P lug Assy.-Axle Vent 
1 - = 3666 H4!1t Capstan 
1- ::::8620 Jlelt- 1-'an 
1 - ::!: 12405 :;park Plug 
1- .;;13466 Bulb \Black·Out Marker Lamp) 
1- :t 13485 Unit A~sy. 1 near Lamp Stop) 
1 - :t 1:3491 L'nlt AKSy. (Hear Lamp Lower) 
I - : I !l4 94 Unit AI'SY. ( il<>nr Lam1> St'rvlce) 
1- :t I 5480 Belt- Bllge ·-Pump 
I -17008 Container ANsy. Spar<> Parts (Waterproof) 
1 - :!: 1705!'1 Tnpe- Frlrtion I :V,"- 8 oz. - Holll 
1-:!:!17060 Wlre-Ann<>aled <No. 22 - Ga- 114 No. Roll) 
1- :u;:us Kit--Cotter Pin <as .. t.) 
1-#18320 Kit Tire Valve Core <5·B·1725) 
I - :IR:J:.1.2 Kit Tlr<> Valve Cap (5·GPW-1720) 
1- # 17113408 Seal Trnnsfer Case OuLput Shaft Collar 
J ... ::!: 17 l 1:14.4 Seal- Drh·e Shnft Housing Gt•nr 
1 - :It 17 11 34fl Seal - Drive Shaft Hou>'lng F•·nnt 
1- ·= 171 t 356 Seal-Front Floor Tunnel Drag Link 
1 - :It I 7 52960 s_t;.;r,;;a;:;p....;A~s~..;Y_· _________ _ 

Brand New HYDRAULIC JACKS 
$g.es Walker. 3 ton. COmplete. limited supply. 

Each ............................................................................................. . 

UTILITY GAS TANK ~ quart..~ - · Nt.•w Su•· plu~ . Cylin-
drical 5 l /2"x I 5 t 2". llr:w kt•:" for 

mounting. ComPI<'te with Filler cap. tlrain plug- anti $1.50 
pet -cock. Ideal for "mall gal! engines, stovt•s, et.- . . . 

SURPLUS POWER WINCHES All ar(' hran<l n<'w 
and >'llltahle fnr 

ft•ont or rear mounting. GARWOOD OR Ht,;JL .. $150·00 
1 5 ,UOO lb . <>a:>aclty ....................... .. 

Surplus WINCH CABLE While They Last 
2oo rt. length v:z" S25-00 aoo ft. rcngth ' ·!.! · $"'5·00 cable . . . . . . . . . . . cable . . . . . . . . . . . ~ 
:.1.50 ft. length 1/:!" $30.00 300 ft. length =!lo" $40-00 
ca.b1e .. . . - . . . . . • cable .........• • 

HUNJ)REOS OF OTID~R TRUCK PARTS .\ND SUPPLIES. 

All prices quoted good 30 days FOB, Kansas City. 
25 "1. deposit required on COD orders. 

u.s. Patent 
So. 

2,188,17 5 

UNITED AUTO PARTS CO ... c 
1q01 TROOST·GR.1800·KANSAS CITY, MO. 

Jet Perlor 

AMAZING NEW NOVELTY 

BLONDE 
in . • (outJ 

of the 

BATH 
TUB! 

• Fascinating! • Tantalizing! • Intriguing! 
Keeps everyone g u essing. The lovely Blonde will stay In h e r 
bathtub for you-but not for others. She always pops out. Your 
frie nds wilt m a rvel that you•re the only one s h e obeys. It' s a 
thrilling new novelty that wilt be the life of the party. Send 
far yours today-and learn the amazing secret of h ow to m ake 
the la dy behave. SEND NO MONEY. Ru s h your order today! 
Remit with order and we pay postage or c.o.D. plus p ostage. 

SPECIAL PRICES TO DEALERS 
NOVELTY MART 

59 East 8th Street Dept. 1•4 New York 3, N. Y. 

98 

Hooks 
Up 

FAST 
Worth 
$4.00 

SPEEDMASTER TRAILER 
HITCH AND BALL 

MONEY BACK 

POSITIVE 
THUMB 
LOCK 

GUARANTEE 

Try it at our risk. 
Send only $1.98 with order a~d we will 
pay postage anywhere in the U. S. A. 
FRIENDLY EAGLE 

1045 Millbrook Ava. Fresno 3, Calif. 

DUST-0-VAC FOR ALL 
MACHINES 

Your FREE copy or " The Law. Trained Man" shows how to 
prcslige nnd gt·eater earnings through Bla<'kstone home law studY. 
All instruction material furnished including 18-volume Law Lihrary 
written hY 65 WI'IJ-known law authorities. Lawyers, judges among 
our l{l'atluat('s. LL.B. degree. Low cost; easy terms. Write today, 

BLACKSTONE COLLEGE OF LAWoe;t~~2~:t.J~~!::~ N1t 
A Correspondence Institution Founded in 1890 

nee lor Your Car with VAPOJET 
AGENTS 
WANTED 

This aircraft d<'vcloped wall'r·oll vapor lnJe<·t.or gives 
your rar ra~ter pick·up. AAlOOth('r nutnln~ power and 
eliminates rarhon. vap~u l twk nnd ovt•rheatinsr. Many 
users of th<' ~o~f"n sa1 ional nr\\ Yat)ojet rC"pOr1 llfl 1() 25rt
more mileage pCI'r gal. of rc~. gas. C'omplC't~. l'"3 S.IIy In
stalled kit fil-s all t•ar. trat'lor or lloat c~nghws. 

,-----MAIL COUPON TODAY----

I Rush me ........ Vapo . • Jct Kits Including t•arhnr('t.or 
adaptor. ropper tubing, fitllngR, e tc . anrl lllus trntt'<l 

I
I n!'tl ntc• ions. Enclosed is my C"hec>k or mon~y flnh• 

for $ .. . ••••.•• . • 

I ('nr . . ....•• • ••••••• •• .... No. of eyl ...... Y car . . ..... . 

34 POPULAR SCIENCE 

MONEY BACK SATISFACTION GUARANTEE 
f I f rrlw·n••d ll'ilhiu .10 (lo u~ J 

Orrt('r toll a~· . Ont~· $9.75 pprl. !'cnrl rhN'k nr money 
orde r & ~ave- pos taJ:P. $ 1 dt:> Jloslt on C. t).ll. 

VAPOJET MFG. CO., 11424 Ilea Dr .• De•t. PS-8, Lis Alceles 34, calli. 
I ~arne ........... .. ...................... . ... ... . . .. ... . 

Sf •·cet ........ . ............ .. ......................... . 
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HERE'S EVERYTHING YOU NEED 
TO LEARN THE MATCHLESS ART 
OF LEATHER CARVING-AT HOME 
Now carve your own beautiful b ags, billfolds, 
belts, moccasins, key cases- anything from 
leather-at one-tenth the cost . We supply 
everything : patterns, tools, leather, fittings, 
instruction books for craftsmen. Tum hobby 
into a business. Send Sl for big set p atterns, or 

SEND ONLY 25c FOR NEW CATALOG # 1 02 

BURTONS LTD., 1755~ Glendale Blvd., Los Angeles 26, Calif., Dept. H 

JOJ Uses QUINCY 
~-~e· COMPRESSORS 

for 

A II sites available. Complete Compressors
Tank Mounted Units-Compressor Units Only 
-F:Iectrlr 1\JotOTs-Gasollnc Engines-Air Pres
sure Tanks-Painting Equipment Portabl e and 
Stationary- Farm Compressors - Spedal Air 
l'•>mprcssor Equipment Ballt to order. Write 
for FREE Information. State your $4280 
•Peclfic requirements. Compressor 
as Illustrated. price only ..... .. . 

Write for new 1949-52 page Illustra t e d cat a log fill ed 
with thousands of n ew Items and War Surplus Bargains. Send lOc 
to Cove¥ Handling and Mailing Costs. 

MIDWEST SALES CO. 
2533 INDIANA DEPT PS8 KANSAS CITY, MO. 

Build a better boat than you can buy for the 
money! Save 35-55% . Exclusive laminated 
ribbed construction, prefabricated for easy as
sembly. All popular types from simple car- top 
models to mahogany-decked runabouts, from 
$39.50 to $199.50. Send lOc for literature. 

789 BORDEN 

and up 

EVERYTHING IN PLASTICS 

========AT ONE PLACEI 
Sheets-Rods-Tubes. Cements, Dyes, Carving 
Drills-Supplies, etc. Casting Plastics. Every· 
thing you need. Write lor Free Catalog. 

FRY PLASTICS COMPANY 
Dept. 18, 7608 S. Vermont Ave.. Los Angeles 44. California 

-------l 

STEADY 
EMPLOYMENT 

• 
MORE OPPORTUNITIES 

FOR PROMOTION 

·'Here I am at work making good money as a draftsman. 
I'm glad I sent t he coupon to Chicago Tech for that Free 
Tria l Lesson and found out how easy it is to lea rn Draft
ing in spare time at home. Today I feel secure in my job 
beca use the draftsman's work comes first on an)' new 
project. And, in addition, draft smen can 't be replaced 
with machines. What's more, I f eel I'm slated for promo
tion and more pay, because I see so many drafts men ad
\'a ncin~ to high-pa y jobs.'' 

LEARN IN SPARE TIME-AT HOME! 
(or at the College In Chicago J 

A few hours of pleasant home study every week-that's 
a ll . No interference with your present job. All the tools 
rou neerl; drawing outfit included. With Chica~o Tech's 
help. you train yourself s tep by step. This t ested methorl 
- developerl over 45 years of C.T.C. progress- prepares 
men quickly for good positions in industry. 

FREE INFORMATION-SEND COUPON 
To prove to you how easy it is to learn 
Drafting at home by the Chicago Tech 
method, we will send you this FREE TRIAL 
LESSON. No charge for this lesson, now or 
later. Fill out and mail coupon. or send 
post card t.oday. 

I K-226 Tec:h Bldg., 2000 So. Michigan Ave., I 
I Chicago 16, Illinois : 
1 Mail me FREE Lesson with information about big oppor- 1 
I tunities in DRAFTING. I 
I I 
1 Name .... .. . . .. .......... . .. ... ........ . Age .••• 1 
I I 
1 Address . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . • . . . • • • 1 
I I 
I City ...... ....... ........ Zone ... State. . . . . . . . . . I 

--------- -------- --· 
~ PHOTOGRAPHY 

Win success in photography by spare time H ome 
Study or at our famous Resident School in the heart 
of New York. Commercial, Advertising, Por-
trait, Color, etc. 39th year. Write today! 

. "5" 10 W. 33 Sl. 

WRITE FOR YOUR FREE COPY OF THE NEW 

KRW HYDRAULIC PRESS BOOK 
Describes all manner of Production 
and Shop Work on KRW Hydraulic 
and Bench Type Presses. 
Illu s trates the new KRW Hand· 
operated, Electric-operated and Air
operated Hydraulic Presses. 25 to 
100-ton capacities. 

Write for your copy today. 
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It' s EASY to learn 

DRAFTING 
In a few short w e eks with 

CEI SIMPLIFIED 
TRAINING AND COACHING 
Be like industry's leaders 
who have used Drafting as 
their springboard to success! 
You want security. a home. a car. a bank account. freedom from 
money troubles-they all come with success. 
CEI will teach you Drafting EASILY and QUICKLY in your 
spare time at home. and will help you get a job! You get pro

'""'"' oalfl'"' 
'MfOIMll\OM 
~- .. --... 

fessional instruments and complete 
drafting equipment at no extra cost. 

CLEVEL AND ENGINEERING INSTITUTE 
Ext e nsion Dlv. PS-8 
2 3 2 5 Ch est e r Ave •• Cle ve land 14, Ohio j 
Hush y our Fl-U•: ,.; 2M rntl{t• ~UC'TCSS Book showlnK 
how J)raftinl! is lhc- IJoortl'ay to Sur<·eRR. I 
:-.:A)U: ... . . ~ . ~.c.• ~~~~~ ... .':h~~~. ~.~r·e· .......... .. I 
.. , oon•:~,s ... .. .. . ... . . ..... . ... . . . ....... . .. . I 

I ====----·-

fAr• 
BOOK 
nLLS HOW 
TO BE .AN ••• 

SECURED FUTURE ••• 
FREE EMPLOYMENT SERVICE 

Enter one of the "substantial earnings" fi elds through Hill 's 
" Success Pla n" training. A li fet ime opportunity to join thou· 
sands of successful gradua tes in positions secured through our 
nation-wide employment service. No matter where you live, what 
you are doing now, Hi ll 's can train you by study at home or in 
the resident school . Big Free book shows you the wa y to sub
stantial e arnings and an assured future. G. I. Approved. --------------------, 

Hill's Exten sion School & Buslneu University 
· Dept. PS-89,.619 W. Main St. , Oklahoma City 2, Okla. I 

P l<•a:-:, . ... Pnd y o ur ( l'ef..\ hook. ''Thruu~h Hill ' s to Success. • · J 
SA!\II:: . ......... . . . ... . ....... .. . ... .... . ...•.. . I 
AJJont.::~s. . . . . . . • . • . . . • . • . . . . . . . . . . . . . . . . . . • . . . . 1 
<tTY · · · r-.· <::i,;..;J( ·"-,.; . .; ·,; ·<>·tii1i>ie un<t~~~!t: nit't: · · · · · · · I 

Pleas e check course and training plan preferred . 
Cour~e. . . . . . . . . . . . . . . . . . . 0 Hes tdent 0 Ho m•· Sturty 

Pi•i• is 0 Pt o~ci•ion-!tvi lt u mc:rto w t iny you C·On wear it on s495 
your wriJI. Sim(lle , • o <y • tO •lH(', and f>tny · to-load, Pi•i • 
makes big clcur tlktures j,, CC LOR amJ hlac. lc & While - :'" '· 

at a sen '-Otionol!v lo.'J CO\! I r 1'
1
' '' •' . .. ,.,.. "'. 

• I• Pu -B~Mio A. ~•IUtf' rHiul!•nt hi. • t. '11!"·1 t / 'I • \ 1o 1 ' •1, • l 
• t4 f'.olof f••nsr•ll'r..,...~-1 ths• A. f'" · .. . •; ·· ! ' •• • . • ••1r,·, 't 'tt'l'~ Of! r-..,"' '"•:' o •• ~~~ 
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5&~!s~pald 

MALL SAW ATTACHMENT 
SAVE TIME AND lABOR BY EQUIPPING 

YOUR MAll SAW MODEl 60 with a 

ZMCO ANGLE-DEPTH 
ATTACHMENT 

WIDE RANGE FOR 
ANGLE OR DEPTH CUTS: 

Maximum Cut at go• 1-31 / :!2" 
!\1aximum Cut at. 4~0 1 ·~~~1 " 
Minimum Cut at go• ';' / 32" 
Minimum Cut at 45° lA~" 

l.lght Weigh t rnnly I II>. I~ oz. ' Com
part 11054<" x 6") 
~Jake perfect fitting s traight and 
ht'\'t!l r uts qui rkl_}· uno easi 1., .. H<•gu • 
lat<' cuts with hairlint• at·<· urat·~· . Fas· 
tens serurdy IH your )Jail ~aw wi th 

no holes to drill. Sturdy ~tet'l con · 
:: truNion. 

Se nd act \Vlth l'h e ck to day t o 

Money Back Guaranl t•e 
Dealer ln<tulrl c s Invit ed 

ZIEROLD MFG. CO. 
Box 509·R, Burbank 8 . Ca lli . 

Jus t Pat ente d - Now r veryhody can nickel plate. 
No equipment, cl cctrh•lty or copper plating needed . 
Just rub. A blessing to Doclors. Hol>bylsts. Auto. 
M"chhwry and Homt> Owners and practically t'Vcry
hocly, No poison o u s c ya nides or q u ick s ilve r . It 
will plate to a J>rncllt-at thlcknt>ss. St et'l. I ron. ('OP
pe r·, Brnss. l'l r. It ' s n e w . diffe r e nt, practical , eco· 
nomlca i -By following easy directions a matte or bril
liant "ch romium like" finish Is obtalnablt' - fasclnattng bobby- plate for 
n e ig hbors and rl'i end•. Mone y-bac k guarantee. C.O.D.'s f ew r r nts ext ra . 
IISUIT I'Unll I'RODUCTS, DIJt. 1-7 3431 Ia. Mictlit•• Cllia1e 18, II. 

EYE· 
GLASSES 
BY MAIL 

16 Days Trial 
Write Today for Free Catalog . Se nd no Money 

ADVANCE SPECTACLE COMPANY 
537 South Dearborn Street. Dept. SP-8. Chicago. Illinois 

le11rn SHOE REPAIRING 
ALSO COURSES IN HAT CLEANING AND BLOCKING 

PRACTICAL SHOP TRAINING 
e Excellent opportunities for good jobs or a successful busi
ness of your own . Prepare quickly-practical shop work and 
shop management taught by experts. Here is a field for a man 
who wants to be his own boss. Approved for Veterans. Help 
in finding part time work while a student. employment serv 
ice to graduates . Write today for FREE information. 

CHICAGO SCHOOL OF SHOE REBUILDING 
124 E . 26th St. D<'pt . PS·8 Chicago 16 , Ill. 

S Sr1-c eess Plan! Make Big M.one H .'!' 

Flocks, Sandblasts, Smalts, Beads 
All Purpose Spray Gun! Uses only 25 lbs Ai r Pressure! 
NEW Rich Field! New miracle Spray Gun & 
Accessories make Auto Interiors Clean & New. 
Lines drawers. marproofs. rE'finishes any object 
with miracle finish. Etch & Frost windows. re
moves paint. rust. from Autos. Tools. Machinery 
etc. Thousands profitable uses for Shop, Indus
try, Fa:·m. Home. Act Now! Get the facts Free! 

BLASTO SPRAY GUN MFG. 
23, 7007 Haas Ave. Los Ange les 44, Ca li f. 

Patented lock-stitch awl, complete with 2 
needles and reel of waxed thread at thi s 
s~cial price! Sa tis fac tion guaranteed, or 
money back. HUN DREDS OF USES sew
ing and repairing leather goods, tentS, belt
ing, awnings, saddles, sporting goods and 
others. Complete instructions. Send cur- $ 
rency, check or money order. Postpaid . 

RADEN SALES COMPANY 
Dept. 8, Box 625, Ft. Worth, Tex. 

Copynghted matenal 
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EARN BIG PAY IN 

AVIATION 
Start your aviation career 

by enro lling in our MASTER 
AVIATION M ECHANICS, CAA Ap

proved 1 Year Course. a complete 
/~ ~ course in poth airplanes and airplane engines. 

:;:,..---- --- Our REFRESHER A IRPLANE & E Ntli NE MEC HAN -
ICS COURSE is designed for veterans or others with 

aviation mechanics experience. Either course is available to 
veterans under the G.l. Bill of Rights. Write today for com
plete Information. 

LINCOLN AVIATION INSTITUTE 
UNION AIR TERMINAL DEPT. A•8 LINCOLN. NEBRASK < 

P 1 Y W 0 0 D B 0 AT. K I T S 

(Freight 
I ncluded) 

Build the 1 2 ft. ~:"""~J:. ...... _ .. "f... _ _:_2~£;~ 
V-Botlom ''Sportsman" 
as shown. R eady-cut kits include all hardware, paint, etc. 
free folder on all models as low as $29.95, freight Included. 

Send for 

TAFT MARINE WOODCRAFT 
Dept. " R," 636 39th Ave. N.E. Minneapolis 21, Minn. 

SECRETS REVEALED! 
A~tual methods, techniques of 
master hypnotists ..• bow to 
hypnotize suitable subjeetcfl at 
a glance - a command- by 
{>hone! How to control sub
JeCts aft er they awaken-help 
break tobacco, other habits. Self-hypnosis. Group 
hYPnOSis. Entertain with amazing hypnotic stunts 
for fun or profit. Get this easy-to-understand, how
to-do-lt course now! Money-back ouarantee . 
Fnlly photo-Illustrated • • • $2 {complete) . 
EXTRA! Unique "ALARM-CLOCK MIND" lnstruc· 
tloo folio and catalog of unusRal Power Books in· 
eluded. Order "Hypnotism Course" today! 
POWER PUBLISHERS, Dept. M2, 790 Broad St., Newark, N. J. 

LOW 
PRICED 
• FULLY 

GUARAN
TEED 

• Write 
,or ,REE 
Literature 

NEW SELF-DRIVE 

B-M POWER MOWER! 
For Modern Lawn Care 

. End grass-cutting drudgery with 
B-M's newest model s~lr-drlve, 

three-wheel. rotary blade mower. 
Equipped with 1 V2-2 h.p. Clin

ton Engine. Smooth. pos itive 
c lutch. Handlebar controls. 
Light. Sturdy. Punctu re• 

proof rubber tires. Shipped 
completely assembled. 

Other models available, 
includlqg 3 h.p. 22-inch 
mower. Prompt ship

ment. Order 
direct If not 
supplied bY' 
dealer. 

LOW 
F:\CTORY 

PRICE 
I·M MOWER CO., lo• 81-PS, 

• 

• 

11SURPRISE 
of the MONTH11 

It's new! A surprise package delivered to you each 
month-for only $1.00 including postage. 

The excitement alone is worth a dollar as you open 
your package with a beautiful useful, tasty or inter
esting ? ? ? in it. If you happen not to like one of 
your surprises, just return it and 
your dollar will be refunded. 

It's too much fun to miss. Give a 
subscription to your friends-and 
subscribe yourself. $6.00 for six 
months, $12.00 for 12 months. Clip 
the coupon below. 

• • • • • • • • • • • Surprise-of-the-Month, Dept. 1-H-8 
• 303 Guardian Life Bldg., Dallas, Texas • 

OK! Surprise me! Enclosed is cash check or 
• money order for ... ......... months' subscription • 

• 
• 

NAME ................................ I • I • • • • • • • • 0 •••••••••• •• •••• ••• • ••••• •••• • •• • ••••••• 

ADDRESS ................... .. .. ..... ... 00 .. ......... . ..... .. ... . .. . .. .. . . .... . . .. ....... . • 
CITY ............ 00 •• 00 • •• 00 00 . . . .... . ... .. . . ............................ . ...... 00 00 ........ . 

To make Crowns , Plates, Bridgework, etc., for 
Dentis ts. Easy practical way to learn mechani
cal dentistry at home in spare time. FULL 
EQUI PMENT OF TOOLS AND MATERIALS IN
CLUDED WITH COURSE. Low tuition. Easy 

terms. Write for FREE BOOK about this money making pro
iession that is not affected by the machine age . 

McCARRIE SCHOOL of Mechaqlcal Dentistry 
207 N. Broad St. Dept. 889 Philadelphia, Pa. 

LEARN TO 
The Magazine Illlltltute. a private school owned. operated. and 
statred by successful writers and editors. otrers an up-to-the
minute course In writiDII' for magazines which makes it easy for 
beginners to get started in this rich field. You work in spare time 
at home. You may concentrate on either fiction or non- fiction . 
Send today for the FREE CATALOG describing the Magazine 
Institute method. VETERANS: THIS COURSE APPROVED FOR 
VETERANS' TRAINING. , .................................. ............................ ~ 
• • : T h e Magazine Institute, Inc. • 
• Dept. 468·A, 50 Rockefeller Plaza, : 
: Rockefeller Center, New York 20, N. Y . : 
: Please send free catalog. without obligation. to: : 
• • • • :: ~llJC[l~ ........... ..... ... ........... ........ . ... . ........ . ............... . ........ ........ ........................... :: 

: Address.............................................. ............................................................. : • • • • . ........................ .............. ........ .............. .... .................. ........................................ . 
: 0 Check here If eligible under G . I . Bill • 
• . (Inquiries confidential. No salesman will call) : • • 
~ ........•......................•..............................• 
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Get readf for a well-paid, hfet1me JOb 
or a busmess of )'Our own in one of 
these FIVE ESSENTIAL TRADES. 
Complete training under expert in· 
structors w1th practical experience 
prepares you to step into a good paying 
JOb with a future and s~curity. 
ELECTRICITY: Basic electricity. Reaidential 
and l ndustnal W1rmg a.nd Appliance Repair 
PLUMBING: Every phas., - pipe cuttmg and 
threading to complete m~:~tallatiuns. blu .. print 
r .. ading. 
AUTOMOTIVE & TRACTOR: Engine overhaul, 
Tr~on11misslon&, Carburet1on. Genc:rator-lgm
t•un Systema, Tune Up 
DRAFTING: College level trainin~ in general 
Machin .. »nd Architec-tural Drafting. 
SHOE REPAIRING: Complete: practical train
ing includ .. s recunditluning t.nd rebuilding. 

Approved For Vereron1
S Training 

1 Without obligation to me please send tull information 1 
1 on the course chocked. 1 
I - ... .Automotive and Tractor Technician ··-Drafting 1 
I _Plumbing ·_Electricity _Shoe Repairing I 
I I 
1 Nome_ ' . . . . .Age 1 
I I 
1 

Address__ _ 
1 

I City . Stote_ ; 

L!~=~--------------~---J 

ELECTRONIC 
Sound Powered Phones 
• 2 complete units • Nothlngextra tobuy 
• Guaranteed to wo•·k • Works anywhere 
• Absolutely com· • Ideal for: outdoors, 

Plcte-ready to use Indoors , anywhere 
TELEVISION MEN ATTENTION: 
Ideal for Televialon Installations 

Complete two way Communication System 
C.O.D.'s, send Sl.OO deposit. pay $2.95 post 
postman balance plus postage. paid 

NORTH EAST SALES CO. 
3811 'Mdis .. Awe ., PS· New Yen. I . Y. 

,AND.
USE YOUR BOAT ANYTIME.-

for Fishing & Fun! 
ONE MAN PUTS IT ON TOP 

Employing the principles of counter balance and leverage the 
Superior One Man Boat Loader virtually loads a boat onto 
your car. 

Rack has one moving part and is constructed of all steel 
channel bar mounted on oversize suction cups to carry a boat 
up to 54w outside. weight 150 Jbs. 

INQUIRE AT YOUR SPORTING GOODS DEALER 
lC he doesn't stock our Loader. write u ,; giving his name and we 
will be glad to send both of you more detailed Information. 

• RETAIL $28.75* 

~uP~ SPORTS EQUIPMENT, INC. 
~.,- 87-95 STATE STREET, lYNN, MASS. 

*Prim m11' flllr, slight/' ~tuortiing lo your /()(~t/it,. 
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Ball-Bearing SPEED WHEELS 
Juvenile Wheels 1 No bearing, 

solid tires 1 
s• ......................... 45e 6" ........................... &5c 

jr" •••••••••••••••••••.•.••••• j'!;c: 

(Semi-pneumatic tire, ball bearln& 1 

8 X 1.25 .............. 1.85 I 0 X 1.25 ............ 2.20 
8 X 1.75 .............. 1.95 10 X 1.75 ............ 2.30 
8 X 2 .................... 2.20 12 X 1.75 .......... 3.45 

Industrial Wheels 
5 x 1.75 ·Bolted .. 3.65 
6 x 2 Welded .... 3.45 
6 x 2 Bolted ...... 4.00 
8 X I Alum ........ 5.25 
8 x 2.00 Bolted .. 5.20 
8 x 2.50 Bolted .. 5.40 

for Heavy Loads 
10 x 2.75 Pneu. 6.80 
10 X 3.50 2·PIY 10.55 
12 X 2.00 

Bolted ..... : .... .. 6.90 
12 X 3.00 

Bolted ............ 9.20 

Ma nufacturers! Our ne w 10x2.00 Bolted 6.10 I Dea lers, Jobbers, a nd 8 X 3.00 2-ply 11.00 

prices w i ll inter est you . 10 x 2.75 H.C ... 5.15 

4,00 X 8 2·ply .. l3.10 
4.00 X 8 4·ply .. l3.90 
16 X 4.00 .......... 15.15 

Available Now-CASTERS 
Write for c irc ulars on all wheels. 

No. c.o.d. orders. Prices F.O.B. our plant. 

JIM BROWN TOY COMPANY 
Allrolt 10, Olllo 

LOTS $300 LOW 
TERMS 

In California's loveliest Garden Spot, on scenic shores of 
beautiful Morro Bay. Enjoy future independence with excel
lent soil, soft water, wonderful fishing, hunting. boating, 
bathing, etc. Grow fruits, vegetables, poultry. Perfect tem
perate climate. Congenial community. Finest investment. 
Free literature. 

RICHARD S. OTTO 
Dept. PS Son Luis Obispo, California 

BigprofitsshowfngamazlngGLOw
IN·TIIE-DARK SPECIALTIES. House 
numbers, pictures, plastic novelties, 
religious and nursery objects, et.e. 
Large manufacturer. Enormous de
mand. Sell on sight. Write at once 
for FREE SAMPLES. 
MADISON MILLS DeDt. X·5 
303 Fourth Ave. NEW'vORIC 10, N.Y. 

STUDY AT HOME for Business Success 
and LARGER PERSONAL EARNINGS. 
39 years expert instruction--over 114,. 
000 students enrolled. LL.B. Degree 
awarded. All text material furnished. 
Easy payment plan. Send for FREE BOOK 
NOW-"Law and Executive Guidance." 

[G.I. Approved) 
AMERICAN 
Dept. 1 7-PS, 

EXTENSION SCHOOL 0 F LAW 
646 N. Michigan Ave., Chicago 11, Ill. 

ow to ake Money wit 
Simple Cartoons~ 
book everyone who likes to 

have. lt Is free; no obligation. 
Simply address 

..,~o 

draw should 

FREE 
BOOK 

Jill'•- DoPio 198·0 PINunt Hill, Ohio 

* GIANT * 
ASTRONOMICAL TELESCOPE 
Ready for use. 6 ft. tripod. 100 diameters magni
fication. (10,000 area magnification). Extra eye
piece especially s uited to observing Milky Way, 
Nebulae, Comets, Double Stars and Star Clusters. 
Sun projector lens for watching sun spots. Full 
power and clear vision guaranteed. $15.00. 25% 
deposit on C.O.D. orders. 

Shipped via Express F.O.n. Manorville 

SUFFOLK SCIENCE SERVICE 
DEPT. CT. MANORVILLE. N. Y. 

·-. 
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SURPLUS BARGAINS 
SPECIAL!! 

SEALED BEAM 
SPECIAL ! ! SPECIAL ! ! 

SPOTLIGHT ELEMENTS 
Here is an outstanding buy . .. Brand new G. E. 
or Westinghouse sealed beam elements. Perfect 
for outdpor lighting, display spots, window il
lumination, etc. 110-115V-300 
watts-5 % " dia, Ordinarily re- S2·.o.o. 
tails for $5.25 each. Send full 
amount with order. 3 for $5.00 Postpaid 

~~S) C t~tH i~!~-~a~~~L~~h CA!!~2G 
values galore for the factory , 
home, workshop, farm and 
outdoors! New, used and 
reconditioned items priced 

lOc 
amazingly low! Today! 

C & H SALES co. 
1850-58 East Colorado St. • Pasadena 8, Calif . 

Buy Direct From Factory 

Write for free booklet $895 
up and price list 

INDEPENDENT IRON WORKS 
2416 East 23rd Street • Dept. C 

Los 11 , Calif. 

For CHAIRS, BENCHES, Ett • 
Send ju1t 1 Oc foro generous sample and price list of this luxurious 
podding. Available in all size1 in thickness•• from '14 to 1 ". Set of .C 
Foam Rubber Bridge Choir Pods 12 '1. x 13 Y, x •;." or set of 2 Kitchen 
Dinette Choir Pads 15 x 15 x Y, "each $2.00 complete. Set of 2 Iorge Dining Room 
Choir Pods IS 'h x 17x '1." just $3.50- oll Postpaid. Quotations Submilled. Write! 

SANI SPEED MFG Co 323 F ERGUSO N BLDG. 
• • • CLEVELAND 14 . OHIO 

LEARN PLASTICS AT HOME 
Get 7 Big Kits with course make useful 

attractive articles. 

Write for free catalog. 

PLASTICS INDUSTRIES TECHNICAL INSTITUTE 
Los Angeles 6, California 

the 
Cub Senior 

For le;;s than cost of m,tteria ls alone, we ship complete trailer kit . . 
everything fi ts perfectly Fa d ory finished panels& sub asl'E'mbliese:lsily 
as..'<embled in a few hours with only a hammer. wrench, and screwdriver 
"CUB" SENIOR (shown ubove) A walk-in tra iler with everything 
shown complete. 10' long. 6'-l" wide and 6 '9'' high . ONLY $395. 
F O.B Los Angeles 

• 
"CUB" SPORTSMAN (Teardrop camper moclell Aluminum body, steel 
frame. 12'7" Jon 6' wide. 5' h' ON Y $279.50 F.O B. Los Angeles. 

I nclucles com 
DEALER INQUIRIES 

NATIONAL TRAILER STORES 

models. 

BOX 2353, DEPT. 5·89 
Terminal Annex, 

los Angele s, Calif. 

YOU 
i 

NIGHTS AT HOMEI 
L L.B. DEGREE 

LaSalle's famous Law Library-used as refer
ence in many Law libraries and Law offices
has enabled thousands to master Law sur
prisingly fast, in spare hours at home, for busi
ness and professional advancement. 

These 14 remarkable volumes, compiled by 
l~ading professor!!! and lawyers, cover the whole 
basic field of Law in condensed, orderly, sim
plified manner. 

You ad vance rapidly with this great library, 
plus special lectures furnished. We guide you 
st ep-by-step with personalized P roblem Meth
od of instruction • . • you learn by doing-han
dling legal problems-not by memorizing rules. 

Send for two FREE 48-page booklets, "Law 
Training for Leadership," and "Evidence," 
answering questions about Law and its value 
to you , and telling how LaSalle Law graduates 
are winning rapid advancement in business and 
public life. Mail coupon below. No obligation. 

LA SALLE EXTENSION UNIVERSITY 
A CorresponJence Institution 

417 S. Dearborn St. Dept. 883-L Chicago 5, ILL. 
Send me your two FREE booklets described a bove. 

without obUgatlon. 
JVame _____ ____ __________________ _____ Age _________ _ 

Street ____ ---- ______________________________ ---- ---

Cily, Zo11e b- S'ate------------- ----------------·-··' 

MAKE MONEY IN 
LANDSCAPING 

Thorough trainins- by In ternationa lly known 
Landscape Arch•tec t to start your own 
business, improve your home or advan ce in 
this well paid field. M any Opportunities. 
A[>proved for Veterans. Send fo r FREE 
BOOK. 

NATIONAL LANDSCAPE INSTITUTE 
310 So . Robert son D ept. PS·8 Los Angel es 36, 

From ZERO to 700 R.P.M. 
For LATHES, REAMERS, 
TRANS~USSION, MIDGET 
CARS, MILLI NG MA· 
CHIN~~ TABLE, SHAPF.R. 
THREAD MILLING FIX
TURES. HOME MADE 
WOOD WORKING LATHE, 
EXHAUST FAN, PUMP, 
HOIS T . GENERATOR, 
OVERHEAD TROLLEY, 

Output 
Torque 
Adjust· 
ment 
Zero 

to 100 
PRODU C TION RELT, 1 h 
OPENING and CLOSING nc 
DOORS. and MANY OTH- Pounds 
ER USF:S . Industrial or 
Home Usc. Cost Govcrnm~nt 5300.00 . 
High Quality Precision Workman
ship, Case measures 71."!" Lon~t. 7" 
Htl!'h. 6Jf:!H Wide. Input nnd 
Output Shafts ~" dtamrter. Shipping Wght. 
Beautiful Red Crackle Finish 25 pounds, 
Case. 
I f ('.O.n. Is r equested 
n 10% D~pnslt mnst ac- 1 112" -8 thr ead L ath e 

Only $54·50 
Prepaid 

2 quarts oil rompanv order and we Chuck Adapte r «3 ext 
Rhlp F :O.R. Chlcn~rn. • ' Included FREE 

DIRZIUS MACHINE SHOP "L." 1423-25 So. 52nd Ave., Cicero SO, Ill. 
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WRITE 
THREE 
WORDS 

COLLECT 
$ 95 

SENSATIONAL NEW 
ADVERTISING SIGN . 
YES. MAKE $9.95 on 10-second demonstration 
to merchants. Write on glass with amazing mag
ic crayon and presto-a 5-color advertising mes
sage takes fire and glows like a brilliant neon 
sign! Three sales a day and $29.85 profit is for 
"lazy" men. Workers can double to triple that 
amount. FREE SALES KIT. Don't wait. Rush 
your name and address on a penny postcard for 
full details and complete sales kit-ALL FR:ruE. 

MAXILUME CO., 12s w. Hubbard 
DEPT. L·88 CHICAGO 10, ILLINOIS 

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

(Nuclt as A cciJUIIIiny, A rcl•it ect11re. NmsittO, D t>tltistry, 
7'ear.ll ing , .Sociul t l'ot"l;, Ost eu/Jal/t/1 . B ea ttl,y O~tlltue, 
UJJltmtetrv, £m/,utmino. UlliroiJIIII/1 . L aw. Jl/ cdicitt<J . etc. ) 

•• or get an Office Position? 
To 1et aoywbere, you ' tm&cLically MUST dniah Hl&h School 

FIRST, You can complete our aimpltfted Hilh School Courae 
in ~I ' A HI~ time at ho111 c. as I~ A ST a s your tinte nnd n h IIi ti e~ 
permit. Equivalent to reeldent school work- preparea you for 
college, pre-profesalonal examlnatiODJ. buslnell, lnduatry. 
Stauuard textt furnished. Diploma. Credit for H. 8 . aubjecta 
already completed. Sin1le aubJects if dealred. Low tuition, eau 
term~. American School , Chlcaao. eat. 1897- endoraed by educa
ton . ll'tnlah your high echool edUcation NOW. Wrtte TODAY I 

-

Hish School Course 
at Home Manv Finish in 2 Years 

•••••••••••••••••• 
1 American School. DepLHC-46, Drexel Ave. at 58th St..:Chlcqo 3J 

' I 
I 
I 
I 
I 
I 
I 

I 
I 
I 
I 
I 

Gentlemen: Send me Jl'ltJo:E i nfonnaliun t·ov(lr lng SJ>N~ Ia l t l'n in· 
ln~t !u suhjerta checked helow. No obllntlou on my pan . 
0 Hlth Schtel Ce&lrM 0 Dleael Enelneerlnt 
0 Electronics, lnduatrlal 0 Draftlnt ... d Dealen 

8 Architecture and Bulldlnt for Men and Wo•en 
Automotive Eneln~erlnt 0 Pllatlcs 

0 Buslnesa Manaeement 0 Private Stcretary 
0 Electrical Engineering 0 Mechanical Entlneerlet 
0 Elec. and Gil Refrl11ratlon 0 Aviation 
0 Air Condltlenlnt 0 8al11maflahl11 
0 RaiiWilY Tralnlnt 0 R•dle 

~., anae ........... . . . . .... .. . . ..... . ... . .............. . 

Aflflr••• • • , • : •••••••••• • ••••••••••••••••••••••••••••• 
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DARK ROOM VENTILATORS 
131/z" 

D 
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• 
STEEL 

VENTILATE YOUR DARKROOM 
$25.00 Value-PRICE$7·50set or $4.00 Each 

New governm ent surplus . Air flows through these s teel 
louvers free ly due to t he a rra ngement o r baffle p la t es . 
Light does not show through these ventilato rs. Hundreds 
o f these vents ha ve been ins talled in darkrooms. You will 
need two for your darkroom. Inst a ll one in o r near the 
ceiling and one nea r the fl oor. $7 ,5 0 for set of two, 
or $ 4 .00 each . 

P ay by Money Order or Check. 2 5 % dep. on C .O.D.'s. 
Prices are F.O.B. Fresno. Shipping weight 29 Jbs, for 
set of two. 

ARMY SURPLUS SALES 
Dept. PS-8 

OF FRESNO 
1820 Tulare Street 

...-sLUM (GIVE-AWAYS)-
Fon SALE 

Novelties-Brooches--: Pins-Necklaces-Rings, 
Etc. 10 pound- Sample Shipment ..... tiO.OO 

SEND llE~IITT.-\l"CE WITH ORDEn 

B. LOWE Holland Bldg., St. Louis, Mo. 

Build your own JET ENGINE! 

$1111 
NO 

MOIII_Y,._ 

J. HOUSTON 

Order these plans today 
1 , JET PllOI'I::LLEU BIC YCLE. Assemble 
your own . Photo and instruction s Sl .OO. 
2. H O W TO l\IA K F. EXPI::IU ~IENTAL J ET 
E NG I!'I::S. Seven sheets drawinp;s with In• 
format ion and ins tructloM ~1!.95. 
3 . BOTH OF' ABOV E In one order S3.75. 
SF.!'< I) NO :\tONEY. On1H hnt h nt once 
~:!.7& <'. 0 .1). In USA plus r.o. cJ. postage. 
Send rh~k or Money Orrl cr and we pay POi<t• 
age. Get other Information t oo. Hu s h Order . 

MAUPIN, Dept. 66, Tipp City, Ohio 

~LJA ~~~~AI C'IRCULAR SAWS 
~TII41rr-~IW LIKE AN EXPERT 

!-\0 t~xperi cau:4:' neeue,i . ·rwo simpl ~ adjustm£'nts. 
Gets hoi JOW·Kround, cross-cut or t"omb1nat lon 
saw lJiad('S true and sharp. Fi ts 6" to 12" 
!Jiall~s with '. !!" to 13 / lti" t:cntt>rs. Includes ti le 
and <·ompiN c inst ructions. $6.9;; postpaid . 
rCh eck or mon ey order) C.O .O.s postage extra. 
<;u,.rantccd- Monry back H not satlsll ed 8Cter 10 
•l~y t rial, A money maker ror l'ix· lt shops. Soon 
pa)·s for l lsl'ir. Order today, 
SURE SHARP MFG. CO •• Dept, S-88/ 

P. 0 . Box 24 Santa Ana, Ca ll , 
--- --- -- -

No tiresome raking. The q uick and easy 
way for cleanin g your lawn. Pick s 
up le:l.ves, grass, acorns, s tick s, an d f.f:~.~~~ 
combs the grass. Eas ily b uilt f r om 
a\'ailable parts . Mail 35c for com p let e 
plan t e lling you how. Catalog lis t ing 
p arts, and factor·y built sw eep e r, sen t free w ith plan . 
LEJA ~ MFG, CO., 123 LeJay luldg., MJnneapolls 8 , Minn. 
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. • $20 .&0 

o rlg•nl\\\) Bag A t t iLChed 

.. 
l,:.;;."}o!~ •• ~~· .. ·. ~ 

UtilitY _carrier. 
!he - 0 uses! 
With a 10 

"Sav-A-Chore" handles .loads up to 200 
pounds. With bag attached it's ideal for 
laundry, waste paper, rubbish, leaves, etc. 
Remove bag and you have a sturdy hand 
truck for hauling ash barrels, cord wood, beer 
cases, milk cans, bales of hay, steel drums 
and other bulky objects. I t•s balanced ..• 
rolls easy ..• up or down stairs. 

Bag Removed 

"Sav-A-Chore" has a strong, green crinkle 
enamel steel body and semi-pneumatic, rub
ber tired 10" ]'ellow wheels. Height, 46", 
base width 22 . Tough, detachable canvas 
bag is 24" in diameter, 36" deep. 

Order your .. Sav-A-Chore" today at 
this special price. Send check, or specify 
C.O.D., or Sight Draft B/L. 

• Prepare for t he big earning power of Diesel Trained 
Men. Start learning at home, in spare time. UEI's easy, 
practical training covers all phases of DIESEL engine 
operation, fuel systems. auxiliary equipment, repairs and 
maintenance. When home course is completed, you come 
to Chicago for actual shop practice on DIESEL MOTORS 
under expert instructors, at UEI's fine, modem school. 
BEGIN AT ONCE - G E T ALL THE FACTS FREE. WRITE TODAY! : 

:.~~:.~~ UTILITIES ENGINEERING INSTITUTE , 
2521 Sheffield Avenue Dept. DM-3, Chicago 14, 111. 1 

BUILD YOUR OWN ENLARGER 
EnJoy Photogr aphy'• most faadnatlng bobby at a fraction 
of usunl cost . W ith s imple atep·bY·atep lnat ruct lons and 
diag rams plus a screwd river and pli er s you ass emble your 
own Enla rger and Save! Ge t a ll f~atures of more expensive 
F:nlarg<"rs : prec is ion machined al uminum alloy castings, 90° 
tilt for wall projection or prlnta . spheri cal aluminum lamp· 
house. hell cnl rack and pinion focusing with ext ra large 
knobs. uncond ltlonall'tJ&ran tee . For 35mm to 2 Vrx31f• negatives. 
Time payment plan. 

Write Today for Free lllunrated Folder 

CALIFORNIA TECHNICAL PRODUCTS CO. 
448 So. Hill, Dept. K-8, los Angeles 13, Calif. 

I 

Get a Good Pay Job-or 
Start Your Own Business 

Wanr to make more money? Wanr to be your ou·11 boss
have your own money-making business-with your future 
assured? Then Jearn Radio and Television with my proven 
two-way method (lesson instruction p lus actual practice) 
that can help you get into this great and growing business 
quicker. You Jearn by doing, right in your home in 'spare 
time. During your training you get 10 big kits of radio parts 
with which you perform hundreds of tests and experiments, 
build scores of circuits and testers to help you learn faster, 
more thoroughly. 

Since 1929 I have been training men all over the world 
for success in radio, television and electronics. To Jearn how 
I can help you too, rake the first step 11ow 
by sending for my big S6·page illustrated 
book that tells how you may cash in on 
radio and televi~ion's big opportunities. 

APPROVED 
FOR 

VETERANS 
My book is Free but it may mean your Check coupon 
future success. Send coupon for it today. 
C. I. MAISFIILD, PresiHIII . d ~t! 
Hollywood Radio and Televl•lon fn1titvte f~~~ · 
110 We1t 6th Street, Lo• Aneele• 14, Colif. · 

SEnD forTfiiS B • 1 C. H. MANSFIELD, Pres., Dept. D-21 e 
1 Hollywood Radio and TeleviJlan Institute : 
: 810 West Sixth Street, Los A~les 14, California, U.S.A. e 
1 Send me your FREE book " Your Opportunities in Rodio, Television ond Elec· e 
1 tronics" which explains your 2·woy home st~Xt)' training method. : 
: No salesman will con. e 
I e 
IN~ : 
I PleOM ptint 01 write plolnlr e 
:ADDRESS e 
I : 
I CITY ONE STAT£ e 
: If a veteran of World War II, check here 0 • •....................................... ~ 

Save time and effort . . . use Am erican P ort• 
able Sanderplane! H andles mor e work and is 
m any times faster than a hand plane - well 
balanced , powerful, effi cient. W rite fo r details. 

t .I e • I I t I I I I I I I I I I e. I t t • I I e I • e I e I I e I I • I I I • I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I 

Start a pl'ofitable weldinq business of 
.• easy pay out of profits-terms . .-... .... 

NEW! 128 pa ge man ual . chock f ull of cu ta way 
construction d ra wings . photographs and valu· 
able. easy to read a nd understandable lech n i- -
cal data. A neatly bound m an ual with colorful 
eye -ca tching cover. Includes complete data on 
how to insta ll V-8 engine In Model A chass is . 

SENT POSTPAID FOR $2.00 

New AC Welder lets you do hundreds of jobs 
ea sily and quickly. No special tra in ing neces· Write for 
sary- no secret to getting established in the booklet "How 
welding business. Start now. Let Hobart give to Start a 
you helpful hints. Profitable Weld-
Hobart Brothers Co., Box P-89, Troy, Ohio Business" 

One ol the world's largest builders of arc welders 

How to rework the following e n g ines for sp eed " nd 
power: V•B, Mere, Ford 6, Zephyr, and Mode l A & B • . 
Also Includes data on column sh i rts, Zephyr gears, and 
how to Ins t a ll hydraulic brak es In any year Ford. Ca li 
fornia Bill's m anual is g u a r a ntee d t o be the fin es t . 

CALIFORNIA BILL 
BOX l · l , IAGLIROCK, lOS AHGELB 41, CALIFORNIA 

AUGUST 19.49 41 
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Amazingly Complete Monual
Baaed 011 Today'• Reaeordt arwl 
FleiJ Testing I 

No. 1 on school and training 
programs- today'• and tomor
row's recognized authority · 
For student and experienced-this book 
has the detailed basic information for 
maintaining service, repair electrical 
absorption system refrigerators-com
plete instructions on how to develop the 
mechanical skills required for this big, 
money-making trade. 

All material based on principles of 
every post-war manufacturer of refrig
eration equipment- today's on-the-job 
practical problems-all drawings made 
especially for this book-enable you to 
understand all makes. Designed for 
manufacturers as basic text-for pro· 

duetion workers, service and sales oersonnel-
. experienced men's only modern refresher and students' 

. ·~valuable foundation course. This is -your stepping stone to a 
grow•nr, b1g money career. 

" Refrigerator Engineering," published by American Soc. of Refrigerating Engineers, 
says, " We recommend RSM to the practical engineer and technician without reser· 
vation ••• well written ... " 

5-DAY FREE TRIAl-MONEY-BACK GUARANnE-if you're not 100~ 
delighted return it within 5 days for full refund. But don't delay, use coupon today. 

SEND NO MONEY r--- ---~ 
I I 
1 Wilcox & FolleH, 1255 S. Wabash Ave., Chicago 5, Dept. AA I 
I Rush me THE REFRIGERATOR SERVICEMAN'S MANUAL. On delivery I will I 
1 pay postman $5.00 plus C.O.D. postage. · I 
I I I Name •.• . . .• •.. .. .... . . . . . .. . . . .... ..•...•.•••..•. ..... . •.•..••• I 
~ A~dress ... . ..• . .. . .... . . . .......... . . .. ...... . . . . ... ..... .. .... ... ~ 

1 ~~~~ ro save: ;,c,·siir& · charies · i ·enclose· iu~0~~·ourit: · ~~~~~· ni~ney · iliC:i< I 
I guarantee. 1 

-~----~------------------------J 
"LEARN-BY-DOING " 

PRACTICAL TRAINING 
NOT "HOME STUDY" 

Get actual experience in great 
shops of M.T.I. Learn all phases 

Practtcal Electricity; Housewiring, Motors, Const., Main· 
tertartce, etc. Living arrangements, Put-time jobs, etc 

-··-------- Send coupon TODAY. ------------, 
MICHIGAN TECHNICAL INSTITUTE 0 Veteran 1 

2281 W. Fort St., Detroit 16, Mich., Dept. PS-8 I 
' ~arne _________________________________ ____ __ 

Street------------------------------------------
City _______________ State _________ ___ 

I 
I 
I 
I 
I 

f 

• _-i;A 

H1 

ROCKBESTOS 
~~E-ICING KIT 

------., ... ......_ _______ _ 

• • 
of 

• saves costly repair 
walls and ceilings 

This complete heating kir - ready ro use
prorecrs 18' of roof by melting ice on roof edge 
and gutter. Eliminates winrer warer damage . .• 
cosdy replasrering and repapering. 
Easy ro insrall ... will not damage 
roof. Kir conrains 60' durable, 
lead-covered heating cable with 
plug, roof clamps, instrucrions. 
120 Volt AC·DC. 
ROCKBESTOS PRODUCTS CORP. 

New Haven, Connecticut 

One of the Biccest 
Buys of Year. AR 

SAFEGUARD YOUR TOOLS & EQUIPMENT 
10,000 ALL STEEL MECHANICS TOOL BOXES 
Used-but In perfect condition. Galv. Steel 16 gauge 
wi th Handles on each end and Hasp for Padlock 
Quality Heavy Construction. U.sed In Navy Yards. 

Good for a lifetime. Special price while they last. 
18" Lone x $z.oo 24" Long x $z.so 
8 " x 8 " Ea. 10" x 10" Ea. 
Our Replacement Cost SlO.OO Ea. Practically 
fireproof. Ideal f or Plumbers, Welders. Elcc· 
trlclans, Fishing Tackle. Gardening Tools. 
P.t~ .. Radio Mechanics. Garages. Home. Auto· 

mobile. Workshops. etc . Add 50c each ror shipping chara'es. 
METROPOLITAN, 313 East 31 Str-t, Dept. PS, N.Y. C.18, N.Y. 

ARMY FIELD PHONES 
Genuine Anny EE-8 phones. 17 mile 
reception with 2 flashlight batteries. 
As simple to operate as a house tele· 
phone. Perfect condition. 
Complete with leather case. $ 18·95 
Wt. approx. 10 lbs .... . . 
112 mile reel wire ..... . ... ... $9.95 

e ARMY PACK BOARDS, unused, hdwood frames, 
heavy durnble canvas cover . ... ........ .•.... 

e MAE WEST LIFE JACKETS, navy, unused, pre· 
test.ed ....... . .............. .. . ... •.••..•. 

e MACHETTE KNIVES, n ew. army. 18H. With canvas 
sheath that fastens to belt . . . .......... . •.. . . 

e RECOIL PADS, army, rubber. Fits most 
sru.ns . . . . . . . . . . . . . . . . . . . . . . . . . . . . • . .. . . . . . 

$4.95 
$1.95 
$1.95 

95c 
MONEY BACK GUARANTEE! Send check or money order. 25% deposit 
with C.O.D.'s. Freight collect on Field Phones & Wire. All other 
Items postpaid. Write f or free catalog! 
GRAND-HAWTHORNE SURPLUS, 1439 SE Grand, Dept. S, Portland, Ore. 

LIGH IGHT 

3 speeds • FOOT GEAR SHIFT • Handlebar clutch control • -Telescopic front fork • Weight only 230 lbs. • 9.5 horsepower. 
at 5000 rpm • 70 miles per gallon • Over 60 miles per 
hour • Low center of gravity • Rugged • Safe • 
Compare Mustang performance with that of popular im
ported lightweights costing $200 to $400 more. Ask 
your dealer for full details and demonstration or write 
for. free literature. 

MUSTANG MOTORCYCLE CORP. 
42 POPULAR SCIENCE 

Dealers : Write 
for information 

635 W. Colorado, Dept. GP 10, Glendale 4, Calif. 
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$500,000.00 INVENTORY for 

QUICK LIQUIDATION 
Surplus Items-hundreds of them 
for home, s h op, ract.ory. farm 
and o utdoo r use. New Items. 

u sed Items, recondition ed Items
all at tremendous savings-all 
priced f o r quick sale. 

PAGE AnER PAGE OF VALUES 
This b ig catalog shows page after page 
or amazing money saving valu es. Write 
f or your copy today. Send 1 Oc to cover 
postage. mail ing, etc. Write today! c 

SEND TODAY FOR YOUR COPY 

STARK'S 
509 So. State St. 

Dept. PS·8 
CHICAGO 5, ILL. 

FREE 
PLANS 

a 
W H EJ::I. 
MODEL 

POWER MOWER KITS 
Have one of the finest mowers money can buy. 
Write for FREE PLANS nn d PARTS LIST s how

ing you how to SAVE u p to 7 5 % b y assem-
bling Triangle's POWER MOWERS. ~-• 

SPECIAL FACTORY PRICES 
Kits. Parts, Engines. Wheels . 

Etc. Al s o complete 
TRIANGLE MOWERS 
ready to mow, at Low 
Factory Prices. 3 and 
4 wheel Modell'. 

FREE 
PLANS 

4 
WHEEL 
MODEL 

SAVE your back. Assemble or build your own 3 or 4 wheel power 
mower with our precision made kits and parts . Write today for full 
facts, Free Plans, Parts Li s t. Low Factorv Prices. DEALERS D IVITED. 

TRIANGLE MANUFACTURING CO., Dept. S·&, Box185, Fort Scott, Ka1sas 

SEE THE WONDERS 
OF THE HEAVENS! 

IF YOU ACT NOW, I will Show you how to 
s ta rt earning extr-a money immediately- in 
spare or full time. AND I SHOW YOU HOW t o 
star-t your own profitable business. With m y 
complete cour·se and easy-to-understand illus
trated instr·uct ions containing trade secrets of 
ALL meblizing processes PLUS 2 beautifully 
processed sample m et.a llzed baby shoes AND 
all my tested and pr-oved methods of operatin g 
a successful metalizlng business. I show yo u 
how to start YOUR OWN profitable, fa scinating 
business right In YOUR OWN HOME. Up to $5 
per hou r· possible. Absolu te ly no exper ience 
needed. For PROOF send coupon · today 
for FREE details of my MONEY MAKING 
P J:.AN fo r you and be convincoo. 

r--------------
1 

John Kiktavi, KIKTA VI CO. 
Dept. PS·B o 2111W. Mancbester,Los A ngeles 44 

I S end me FREE details of your MONEY MAKING 
PLAN, without obligation. 

I 
I 
I 
I 

NAME ______________________________ __ 

STREET ______________________________ _ 

I 

I 
I 
I 
I Amazing value! Wonderful 192-page doth-bound 

book, Astronomy for Amateurs, now yours for 
only $1.00! Contains star charts, tables, tele
scope-making instructions, how-to-do-it ideas for 
astronomical equipment you can build, etc. Sup
pi y limited! Order today! Write : 

CITY ZONE STATE ____ _ 

L--------------------~ 

POPULAR SCIENCE 
Dept. 89, 353 4th Ave. New York 10, N.Y. 

FOLD-A-WAY 
CHANNEL STEEL LEGS 
Shipped complete, ready to fa•· 
ten to your top In a mlnut~. 
Rubber tipped. Used on the Job, 
ln homes, workshops, ping pong 
tabl es, trailers, eampa, boats, 
churches, lodges, banquet halls. 

Send for free circular 

Dept. PS. 1100 Altamont Awe. Schenectady 7, II. r . 

-

$4.98 Pr. 
24" Legs 

$5.98 Pr. 
30" Legs 

Postpaid In 
U.S.A. 

PERMANENTLY mends . cracks 
or holes in wood, tile, stone or 
plaster. Sticks sod stays put
Does not chip, shrink or fall out. 
Easy to use. E conomical. Mold 
it, chisel it, polish or paint it. If 
unobtainable from your l umber, 
paint or hardware dealer, the big 
4·1b. can will be sent you post
paid (in U S.) for only $1. Full 
money-back guarantee, order now. 

DONALD DURHAM CO. 
Box 804-G. Des Moin~s, Iowa . 

HERE are the hulls which proved a sensation a t 
this year's New York and Toronto Boat Shows. 

Molded in ONE SEA riLE S P IECE of selected birch 

finish. 
a t BIG 

and mahogany veneers they're lighter-stronger
faster-leakproof and take a beautiful piano-like 

For dinghies, outboards, runabouts, 8 to 18 fee t ; also in ready-cut Boat Kits. All 
A VINGS. Send for FREE illustrated folder. 

INDUSTRIAL SHIPPING CO., LTD. • 158 Hollis Street, Halifax, Nova Scotia 

AUGUST 1949 43 
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OVER 250 SURPLUS BARGAINS 
GENUINE G. E. 2 H.P. 4-CYCLE 

GASOLINE ENGINES 
Brand new! In original factory cartons. Com. 
plete with o il air filter, dust proof magneto, 
gas tank, shaft pulley, thro ttle eon· 
trol, etc. Excellent for mciwers, · boats, $3995 
saws, etc. Ship. wt., 37 lbs. Shipped 

value. 

NYLON JUNGLE HAMMOCKS-NEW 

8 
Never before at these low prices. 

Only $49 They're ins•et proof, rot .proof, and • 
bug free. Fine mesh, genuine Nylon• 
net ·sides. Waterproof, rubberized 
top and bottom. Complete with 
ropes, hanging rings, etc. Govt. 
cost $14.00. Wt. 9 lbs. 

PUP T ents -Two ha lves • • • 5 x 9 ft. with poles and pins • 
waterproof, used. GoOd condition. 8 lbs • . . ...... ...... $3.79 
Water BaJ-2¥ 2·ga l . u. s . Desert type. New ............ $1.98 
Officers• ents •• • 9 x 9 ft. wt. 6 0 l bs. N ew ... . ... .. $29. 50 
u.s.A. folding cots, h eavy cover and fram e -wt. 25 lbs. N ew $4.98 
U. S. Navy Oxfords, fi nest leather, black. New ........ .. $6.44 
Sleeping Bag O.D. w ool , po plin co ver-like new . ....... $4.70 

2 in 1 MAT RAFT Easily inflated ~y _mo'!th or cartridge . 
For Water or Beach Separate air cells for safety. Folds 

compact when deflated. 2 sizes--6 
cell, 55" x 24": wt. 12 lbs .. 8 cell, 
55" x 30": wt. 16 lbs. Complete. 

6 Cell $4.98 8 Cell $5.98 
NEW Exira duol tubes, $1.i9 ea . Inflating · 

Cartridges, 10 for 79c 
M all orders add sufficient postage unless stated otherwise 

Write f or BIG FREE CATALOG TODAY 

Always Mention Popular Science 
when writing 

Ye~ sir- give your 'car the glow that rests your elbow! Use 
LA\.QUER WAX- the peerless auto finish protector. It's S 
times faster and easier to apply than ordinary paste waxes
and one treatmmt lasts 4 to 6 months! 

LACQUER WAX co nta ins no lacquer, but this hard,liquid 
wax is CLIMATE-PROOF! Its brilliant luster shines r1ght 
through hot sun and driving rain. You can't wash it off •• • it 
won't spot! It brings out and prtseN!es the full beauty of your 
car's finish. OnJy $1.00 for a p int can. Mail coupon NOW! ,------------------, 
I LACQUERWAX CO. Dept. P. S. I 

HARTFORD 3, CONN • 
I Gentlemen: My check, cash or. money order for 1 
I 

$ _________ .,_is enclosed, covering cost of __ ., _____ can(s) I 
ofLACQUERW AX. Please send my order to: 

I l'ramne __ ~-------------- ·----- ---- ------- --- -- --------- -- -- -- ---- - I I J\<l<lress____ __ _____________ _________________________ ____ _______ __ I 
I I 
I I 
I I 
I 1 
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HIGH SPEED DRILLS 
MICROMETERS 

Chrome plated, pre· 
cis ion e ngineered and 
carefully tooled to 
g ive long life. All new. 

0-1" capacity ... each $2. 25 
1-2" copocity ... eoch 3.50 All Ne w Drills ! Frocoionol ond num· 
2 · 3" cap acity .. . each 5 . 50 bered. Original wolve S l.S.OO. Thirty os· 
3·A" capa city • • . each 6 . 50 sort&d si zes and lengths •••• $3.50 

EXPANSION REAMERS 
,:1 Spiral Flure. Mid. by Alvord Polk Tool Co. 

All Ne w, o,;ginol pock. 1/ 4"". 3/ 8 ... 7/ 16 .. 
~=~~~ Recommended eJCponsion limit, .006 " . Orig-
·:1: inol value S 12 Ser of 3 .... . . .. $4.9S 

SEND 10c FOR ILLUSTRATED CATALOG 
check mone y order o r cosh. 25% deposit require 

F C r~ 

VEST 
T Dynamic In power and range. At 1 ,000 yard.s h as 

sharp. clear fie ld of 370 recti Made to m rlltary 

'M 
C.\lf. s pecrfications. Moisture-proofed-Dust proofed! All 
~ ~ meta l construction. l ndl\'idual eye focussing. AdjuSL· 

1 :.::...-- -- able for all eye widths! A compact. durltb1e. nll -pur-
1. ,,ose. pris m binocula r . NOT a field glass . .Economy 

p1·iced at fraction or what. similar g lasse s sell at ret~ II! Complete 
with quality leather. plush-lined cal'c and straps only $19.95 plus 
20% Federal tax. Cn~h order" sent postpaid. On C.O.D. '6 Include 
$2 .00 deposit. GUARANTEED . TrY for 20 days nt our ri s k and expen Re . 

UNITED PRODUCTS CO. 
7941 S. Halsted, Dept. AR F-1616, Chicago 20 

R ef ere nce Dun & Bradslreet. 

r!lJecdtative 
METAL WORK 

A new manual for the amateur. T ells in easy to understand 
language how to make useful metal articles in your home work· 
shop . You' ll be surprised h ow easy and interesting metal work 
really is. Fully illustrated with d tagrams and step-by-step in
structions. Sturdy cloth binding. 253 pages. Send only $2.00 and 
your copy \Vill be sent postpaid. Popular Science Monthly
Dept. 89, 353 4th Ave., New York 10, N. Y. 

WESTINGHOUSE 
Air Compressor 
WITH 20 FT. AIR HOSI 

DET:c':.~BLE $2295 
nRICHUCK 
2-CYLINDER PISTON TYPE 
S,rar 111111 par nllf~IP, Cirs,tnlcu, ••c•lnery,etc . 
l1ftall tires, IJIISI uc•l•err, SllriJ IISicticides. 
Buil t to sell for 3 times our low price . . 
Operates from ~ h .p. motor or eqillva
lentgasengine. O r may be run from trus:k. 
tractor. ieep power take-off or fan belt; 
designed for easy mounting. C apaci ty up 
to 6 ~ cu. ft. 100 lb. pressure . Delivers 
filtered "Oil free air". Air output double t h at of simila~ 
compressors. R ugged, super-efficien t , portab le. 
Special $22.95 price F.O.B. Chicago area includes com 
pressor , 20ft. double braid heavy d uty ai r hose, Schrade r 
Air Chuck. You save over ~. Act now I Money bac k 
guarantee. Send check or money order to : 

.- - - ·MAIL «;OUPON.TODAY· - - -. 

I A & II (411.,.11l & SIIIIIIJ C1•1111J, Dllll27, Barll•&tn, lis. I 
Enclosed find remittance for $22.95. Send brand 

I new W estinghouse Compressor, 20 ft. of heavy duty I 
ai r hose and tire chuck. 

• I Na,me . . ...... . ... . ... . . . ... . . . . ..... .. . ... . ... . I 
J Ad dress .•• •• • •• • • , • •••••• •••••. •• •• • • • • • • • • • • • 1 
• City . . ..... • ..• • . • .•.• • •.•.•.. State . .• •••••••• • 
..._ ____________ __ 

• 
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FISTU .LA 
FREE BOOK-Explains Dangers of 

Associated Ailments 

Avoid 
Dangers 

Delay 

Piles. Fissures and R ectal Abscess are common a il
ments that may also be associated wit h neglect ed Fis
tula. Our new 160-page Hlustrated book sen t FREE. 
Write today-McCleary Clinic & H ospital, 871 Elms 
Blvd .. Excels ior Springs. Mo. 

FOR MORE MONEY 

LEARN FINANCE 
Multiply your earnings and profits. 

Write for your FREE copy of: 
"THE SOURCE OF WEALTH AND INDIVIDUAL FORTUNES" 

WALL STREET BUSINESS INSTITUTE 
79 Wall St. New York 5, N.Y. 

-

TALK A 
Just pu sh a button 
and lnlk to or fr om 

1 to 36 diffe r ent ces up m a w a y . o 
buzzers or l!ells-can b e h eard u p t o 50 ft. a w ay 
trom unit. N o trou blesome tub e s o r e l ectric 
• 'p l u g - ins • • n eed ed. Set or hang It- Quick ~0•11 

ltookup-fi'or any busin8R.<, n oct.or. 
L a wye r s , s t o res , Farms-Ca bin as low as 
Camps . e tc. Sal'ls fnrtlon 1n1nran- $9•97 
teed . A •·eat mofley t1111k PT tor Sa l es 1 Aoet~ts. Wri t e fo r loti . cnc' 
MIDW 

Results GUARANTEED 
STRF.NGTHEN your voice this tested. adntt i/ic 
way. Y cs-you can now build yoursel ( a POWER~'UL speak
Ing or singing vnlcc> In th<' privacy of your own room. Silent 
s r oC -tralnln~r lessons: no music or plano r<'<JDired. Just s~nd 
your un rnc for s cnsutioual d~talls or this nmnzlnll course. I 'l l 
•~n•l you FREF. a vocal mcehanlsm rhart. State your ag r . 

Perfec t Voice Institute. 1141 s. wabash Ave., Studio H-1. Chicago 5. 111. 

• 41,2 H .P. Cas Engine 
• Manual Disc Clutch 
• Transmission with 

2 Speed s f orward 
and a reverse • 

Fulfills basic power r e· 
qulrement for home
built v eh icl es. 
Build your own v ehicle 
around thiS balance d 
POWer unit. 

PRACTICAL UP-TO-DATE COURSE 
t::osy-to-learn modem infoo·•natlou for self -lnstrucllon. 
llow to work on locks, pick locks , d•· ·code, makr 

....,..._ master-keys. r epair, lnstall, scrvic«:<, etc. For 
e\'c ry handyman. hom<' owner. carpC'ntrr·, mechanic. 
::H~rv tee station OPCJ'ator, fix· it shop, hardwa rc 
lra l cr. l!"nnsmllh. 53 plain lllnst rntrd l<•ssons. 
Full ~rler on I~· S3.95. SE~n :'\'0 )IO~f:Y. Ju~t 

' "')' po.tman t>lus C.O.D. postage. Or srnd S3.95 wtth order. W<'' ll 
~h i n nn!ttnnlrl. ~atlsfat"ttOn guaranteed or rl'fnnrL ,\ rlth'<'S!' hpJnw , 

WATCH & CLOCK REPAIRING 
L earn at Home in Your Sp ar e Time! .•. Pr,.parc fo•· " 
lHllJP)' future, \\lth SN'Urlt:r - and fllt<tllfr fur n 1-(()()ci j (Jit 

!':0\\'. A fascinatint: und thorouKh :w l r -in.-.t r1Jt'tion t r:-t tn
ln!( In .-\m r ric-an and ~wlss \\'Htdt··~ :l utl C'\oc•k:J:.. IH·rJal 
~C'ction on a l n r m clock r·rpail·~. Fa ~1·:t!'nwlll$.: fif•lrl . ~atlA · 
fndion Is u uarant r('fl. t=-ult pric•· ou1r $ t.!l.) . Jhl,tnal d 
"'' ('0() IIIII$ POS1'A.g't·. 

N c> l son-Hall 1139 S.WabashAve .• Dept . H -1. Chi 5. Ill. 

START 
as high 

as $3,351 Year 
Pre pare NOW For 
Next Ex aminations 

• 
20,000 ap pointments each month ,----------

VETERANS GET I FRANKLIN 
INSTITUTE 

SPECIAL PREFERENCE /. 
Many examinations 1 
expected soon I 
City Mail Carriers 

(Not GO\'crnmenl Conu·oll<•d) 

City Postoffice Clerks I Dept. S81 
Steno~raphers-Typists / Rochester 4, N. Y. 
Messengers, ~ Rush to me, 1•n tirely free of 
Liquor Inspectors- § charge, 40-page hook with : 
and many others. 0 ( 1) A f111l description of U. S. 
40-Page Book }' Cowrnment johs: ( 2) A list of 
on Civil Service 1 U. S. Government jobs; ( 3) Tell 
fREE I m e h ow to qualify for a job . 

Mail 
Coupon 
today~ 
SURE 

I 
/ N a.me . ...... ..... ...... ............................ ..... . 

1
1 Address ............... ...... ... ......................... . 

* / .. ..... .. ................... ........ ..... ....... . Vet? ......... . 

let1rn II Trt1de NOW! 
- PRAC-TICAL 

SHOP TRAINING! 
In ou .. Chicago Shops 

0 AUTO MECHANICS 0 WELDING-ARC and GAS 
0 DIESEL MECHANICS 0 MACHINIST 
0 REFRIGERATION 0 PIANO TUNING 
[J BODY -FENDER 

Above Approved For G. I.'s and Civilians 
One of America's leading Practical Schools 
7 Floors of Fully Equipped Shops 
Over 48,000 Successful Graduates 
Expert Individual Instruction 
learn by Doing-low Living Expense 
Established J902-Day and Evening Classes 

Also the following Home Study Courses 
0 PLASTIC 0 REFRIGERATION 0 DIESEL 
• •CAll IN PERSON OR MAIL THIS AD ro- • 

GREER SHOP TRAINING 
(Deskm) 460 South State St., Chicago 5, Ill. 

P lease send without obligation free Information regard
ing trade checked above . (Specify whether you are a 
Veteran 0 or Civilian n I 
Name .•• ••• • •••••••••• •••• •••• •••••• • Age •••. . . 

Address ... . . ..... . . ...... .. ... . .... · · · · · · · · · · · · 
City .......... . ..........•... . State ........... . 
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REPAIR Electrical 
Utilities 

Appliances and 
witb tbe aid of 

The New AMSTERDAM Model 1 00 

ELECT IC TESTE 
A new kind of Instrument for testing ALL 
Electrical circuits and appliances such as 

Ranges Vacuum Cleaners 
'Shavers Air Conditioners 
Heaters Refrigerators 
Ironers Sun Lamps 
Washers Circuit Breakers 
Fans Lighting Systems, 

etc. 
e Ideal trouble-shooter - In

stantly locates opens , 
s horts and grounds. 

e Accurately measures all 
A.C. and D.C. Voltages be
tween 70 volts and 660 
volts. 

e Indicates whether current 
is A.C. or D.C. and If fre• 
quency Is 25 cycles or 60 
cycles. 

e Accurate c heeks on all cir
cuit factors such as c:on
densers, field coils, motors, 
etc:. 

The Electric Tester comes housed in a 
round cornered molded bakelite case. 
Complete with all test leads and oper- $7.50 
ating instructions - only ......................... . 

Dept. PS8 

20 % deposit on C.O. D. orders 
Money Back Guarantee if not satisfied. 

AMSTERDAM SALES CO. 
98 Park Place, New York 7, N. Y. 

DU.l U$ 
WANTED 

DURABILITY 

Beautifu l 
SANDEE 

Fender Skirts 
$16.95 

A SANDEE Sportone will outlast TWO ordinary muffters and 
give More Powerl More Speed! More Mileagel-plus a tone 
quality unsurpassed. 
Please ship {i tem): Price•-----
Car and Year Nam,------------
AddrMS--------- -------------
SANDEE MUFFLER CO. 5643 Corryne Pl. Culver City, Colif. 

EWELER'S SCREW DRIVERS 
8 Jeweler'-s Screw Drivers. A must for every SET 

hobbyist and model builder. 
Ideal for precision work, camera Of 
and fine Instrument repairs. In 
8 alsea--from the s m alleat slse 
9 uP to size 2. Finest tempered 
steel blades. Lowest prlc:el 

ONt.V MONEY aACK GUARANTI£1: 
IF NOT SATISFIED 

$2. 00 c.o.D. $2 plus postage. or send 
• $2 and we pay postage. 

WATCH Co 29 ELDIIIDCE STIIEET ____ .. 
• 11-m 40 N, Y, 2, N, V. 

NEW GAS ENGINES 
6.5 HP 

BRIGGS & STRATTON 
GAS ENGINES 

Model ZZR-6. 4 cycle, single 
cylinder air cooled. DeYelops 
6.5 HP at 533 RPM. Adjust
able governor and built in 6 
to 1 reduction gear. New In 
original crate. List price 
$165.00 

OUR PRICE 
f.o.b. Milwaukee 

ORDER TODAY-LIMITED QUANTITY AVAILABLE 

SEND MONEY ORDER OR CERTI FIED CH ECK 

J • J • TRUNDE 
1937 N. Hubbard Milwaukee 12, Wisconsin 

BE STRONG USE 
BARBELLS 

95 POUND SET 
Only $10.80 

Ext.\a Plates 1 Oc. pound 
We have been sdlmg the 
fineu barbell equipment 
aonce 1928. We operate 
our own foundry and sell 
direct to you at a very low 
profit. No other company 
can match our low prices. 

heels 
heels 

Send for our 
FREE Barbell 

Catalog. 

BUR BARBELL CO. 
LYNDHURST 8, 

NEW JERSEY 

heels 
heels 

5 " Disc Wheel 5/s" Tire 6" or l!.ll" Sleeve .... 30c "". 
6 " " " :i~.. '' 6" or ~·8" Sleeve ... . 3Sc t:H. 
7 11 

'' '' 3/.a" •' s teeve ............. 45c ea. 
8 " '' '' llli

1
J" " slt'eve ............. 70c ea. 

7 " ' • '' '' ball bearing ........ SOc ea. 
8 " " " 1 X!J" " ball bearlnt ...... $1.00 ea. 
8 " " " 2 . T. l,i;!' B.B ... $1.35 ea. 

10" '' n 1 .75 ' " " 1,2" B.D ... $1.50 ea. 
Above wheel prices Includes hub cap. 
10" Aluminum Wheel 234" seml·pneum. T. 1/2" B . B. $4.50 ea. 
Plus Postage. 20%. ('.O.O.' s accepted. 

UNITED WHEEL STAMPING CO. 
2756 W. 115th STREET PS·8 CHICAGO 43, ILLINOIS 

Fnmou~ new book sho·wR stm· 
plllled soup up method!<
Spced TunIng-· !11118age l>e· 
crets- Economy Tips! T e ll" 
how to bullet your own speed 
equipment! Fast Convert·llonK! 
" Hot Rods"! Sports Carl<! 
Complete lnlltructlons on build· 
tng inexpensive !-~Uperchnrgt"rt'. 
HI-Speed Heads, Dual Muf· 
flers. ManlfoldK. • 'Water In· 

All about engines, "'"conomy 
Tuning. •' Hestyltng, t • Hactng- Tricks', -· 

Fuel~<! Re\·eals Track Pro\'en Methods that will gh·e 
your car thrilling new getaway-with up to 40 % mort• 

"peed and mlleag('! 
Also Rhows latest " Hollywood Custom Stylln~" methods! Stream· 

lining! ·sport Change>!! Money-Saving Speed Con\'erslonst California 
Roadsters Plans! Racer Diagrams! Working Drawings! Speed Cata· 
lo~tues! Photo~trnphs! Complete Data-Plus ''Beautiful Custom Car· 
and Hot Rod Pictorial Supplement!" 
SATISFACTION CU"RANTEED-ONLY COMPLETE $1 98 Post· 
BOOK OF ITS KINO ............... .. . .. .. ONLY • p aid 

ALMQUIST ENGINEERING Milford 9, Pennsylvania 
• 
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• Remember Thi•S You can't Buy A $20 Gold~Jie<:e tor $10 • 
So It 's Oa neerous to Pay Le ss-If You 
w a nt Safe, Balanced, Matched Tires. A 

Full Page Ad couldn't oHer more value. We Re p eat· Consider 
Your Family's Safety-Not Just Price! You See Our Reliable 
Adv. Month After Month After Month! 

7 

Military: 

Vets take 10%. We Owe Our Prosperity to You! 

GOODYEAR Goodrich, Firestone, U. s. & Others. 
Original High Tread , Sll2'htly Worn, 

Not Recaps-Not Remolded-Not Retreads · 
Pass. & Truck 30,000 Miles Golden Rule Guar . 
Genuine Factory Adjusted "AII-Purrose" "AAA" Tires 

i:ii1Y'nat Top Line Again! You'l S ave .'linn· than $ 
$5 .50 650·16 $5. 75,700·15 $6.00 

(6) 6.50 650·16 (6) 6.75 650-15 5.75 
6.50 750·16 7 . 75 550-17 7 .75 

16) 7.50 475-19 5.50 525-18 6.75 
WE ARE TRUCK·TIRE EXPERTS. Matche d Tires 
600·20 $9.00132x6 (8) $ 9.95 900·20 $15.95 
650·20 9.50 32X6 ( 10) 10.95 1000•20 16.95 
700-~0 10.50 825·20 14.95 1100-20 17.95 

14,000 Miles • 
(Fits 3Za8) S•per • 14 .• 8 Milea, S18. An l'urpose 6u1r. SI.GGG Miles, $11. 

GOOD USED TIRES Any Car $3.25. 12,000 Miles Guarantee 
Send <:k, or money order for rush shipment. Save this ad. W t• won't 
ship a tire we wouldn ' t use ourselves. Instant sh ipment down South. 
1-'ar West, and t he world over. Tbe Name to trust In Ruhhcr. 

8 L AT T GIRARD & LANCASTER AVE. DEPT. PS 
BLATT BLDG. , PHILADELPHIA 31. PA. 

ELECTRIC SHEAR SHARPENER 

Build 

_Over 55,000 Sold-It Must Be Good! 
Genuine Carborundum 
wheel Ideal ror ,.hop or Motor driven 

tance with order and shiP· 7 5 home use. Send r emit· $CJ. 
ment will be made at • 
once. p repaid to your door . 
complete with electrical complete 
goods catalolfUe . with vise 

WILLIAM MARVY COMPANY, Dert· 7 
479 St. Peter Street St. P•u 2, Minn. 

With our six Inch tool steel c u tters 
make mouldings. casings. drop- leaf 
tables, grooves beading and Jointing. 
M oulding cutters. A 1 ln . wide 
$1.75 . 11/2 ln. $2 . 25. J .o lntlng cut· 
ters , B 1 in. $1.7 5. 1 1,2 ln. $:.!.25 . 
E 1 ln. r o r drop-lear t.ahles. $1.7 5 . 
E ! 1!2 ln. Makes 34 ln. covt> & Qunr· 
ter. $ 2 .25. Postpaid. Guar.,ntced. 
State s ize hole. List & Fo lder free. 

JOHN A. SANDSTROM 
Rt. 2-P. Clearwater, Fla. 

it- Fix it with AMBROID 
The Universal liquid 
Waterproof Cement 

"It Stays Stuck" 

At your tlt•"l('rs - or ~<<·ntl25c for 
g('nerous 2 oz. tube. l'ol<t pa ld. 

AMBROID CO., 306 Franklin Street, Boston 10, Mass. 

New 

COMPOUND · 
AN6/..£ 

GRINDING 
MILLING 
DRILLING 

AT ALL 
~NC,L£S 

.Base 4" x 6"-Vise 1%" x 21/4 "-Vise Detachable 
Shipped postpaid cash with order or C.O.D. plus 
charges. WRITE FOR FREE CIRCULAR. 
[N fAI, I~C.. 331 PAISGNS ST., KAIJIAZOO, MICH. 

Hose Attachment 

BLASTS DIRT with SOAP and WATE~ 
NO RUBBING, NO SCRUBBING, NO MUSS! 

Your t·ar. hasement., house. screen~. rugs, porch. «arden furniture. etc. rome 
.-/""" ill a jiffy when you usc the amazln« new SUI>S·O·MATTC nozzle that 
nt,. any •tandard hose. l'rcs• lhc plunll't'r- out shoots a st ream of suds !hat 
rt•moves dirt quickly and thoroughly! Rcl ea st> the other nozzle-on contt'i< 
rinse water! Easy to load with -•ct.garette-likc'' pellets of ronrcntratcd 
•lctergent; work s hy water pre~sure alone. l\latle of non-corroNive alloys. 
•·hrome-plated finish. and Y"''T?IItu<l . Orde r today- you ' ll l eave SUf>S·O· 
:\1ATLC on your hose J)Prmfl1tPnt/1J when you set' how thlt"ful 54 95 
lh i~ nozzlc-washer·sPrn)•er Is around your bouse and Jl'ar· 

den! Com p i et <". with • 
Load Sud s-O· Matic with generous su pply of de· 
our fertilizer pellets and tergent pellets , only 
s pray on lawn or garden. 
Bo ttle of 75 pellets. $1 .50 WINKITTY PRODUCTS, INC. 

818 Wyandotte Kansas City. Mo. 

WHICH ONE. IS ~!YOU? 

-

learn a trade thru C. T .I.! 
Docs your job "gripe" you? Then learn a 
trade! S killed me n e njoy t heir work, rt>Cl•ive 
m ore pay, get frequent promotions. S(·h~ct 
one of the opportunities listed in coupon. 
Train t hru C.T.I.'!; H o rne Study rnt>thods , 
or in our Chicago s hops. G. I. approved. 
Finance plan for non-vets. Important--Ma il 
coupon today! 

R. C. And<'rson 
l'rcsid1•nt 

·~------------------------------· 1 R. C. A nclcrson , Prrsl<lrnt I 
I COMMERCIAL TRADES INSTITUTE, Dept. El-8 I 
I 1400 W. Greenle•f, Chicago 26, Ill. I 
I Send free lllustratecl llrochur{•S and other Information about 1 
I the field I have chcc·kcd lx•low: 0 Vrtcran 0 l'o:on-vcteran 1 
I 0 RefriJ.:cratlon-Air Couoltlonlug 0 Automotlvt> l\h•!•hanil's 1 
I 0 Electricity 0 Body & FC'ncll'r Hl'l>ullcllng 1 
I 0 Radio Servicing-T elevision 0 Building Conl!trul'tion 1 
I 0 Di!'Scl M echanics 0 Drartlu~ · 1 
I Name A~r 1 
1 Addrrss · 1 
I City . -· __ State·- - ----

r••--••·-----------------------J 

You can s tart a steady. 
CASH business at home 
in spare time, with small 
investment. The Foley 
L awn Mower Sharpcne1· 
sharpens mowers in 15 or 
20 minutes, and 99c out 
of every dolla1· is profit. 
With the Foley Saw 
Filer you can make up to 
$2 c t· $3 an hour, filing 
hand, band and circula J· 
saw s. Make $20 to $30 a 
w eE>k extra money as a 
s tarter. 
FREE PLAN shows you how 
to get work without canvas
sing, and buiJd up your own 
business. Start with one rna
chine-let it pay for itselr 
and help you buy the other . 
Sene. coupon today. 

FOLEY MFG. CO., 1ul·9 Foley Bldg., Minneapolis 18, Minn. 

Name 

Send FREE PLAN and information (check one) on 
IJ Foley Lawn Mower Sharpener 
0 Foley Automatic Saw Filer 

• • • • 0 • • • • • • • • • • • • • • • • • • • • 0 • • • • • • • • • • • 

Address • • • • • • • • • • • • • • • • • 0 • • • • 0 • • • • 0 • 0 • • • 
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SURPLUS BARGAINS 
ASSEMBLE YOUR OWN BINOCULARS! 

Complete Optlcsl Complete Metal Portsl 

WE SUPPLY FULL INSTRUCTIONS 

GOVERNMENT'S 7x50 
BINOCULARS 

Save Mort Tban ~ Reaular CISt 
METAL PARTS Set lllcludea all 
Metal Parts-completely ftnlahed 
- for assembly of 7 X 50 Binocu
lars. No machlnlnr required. 
A sturdy Binocular Car rying 
Case Is optional with each set 
of Metal P arts. 
Stock # 842-N ....... $3e.40 
Postpaid, plus $4 .80 for Case. 
Total . . ....... . . .. . $44.20 

OPTICS-Bet includes and Prlama you need for assem-
bling 7 X 50 B inoculars. are In excellent condition - p erfect 
or n ear-perfect-a n d have new low r eflection coating. 
Stock # 5102-N . . .••....... . . . .. . .. . .. $25.00 Postpaid 
f These a re sta nctarct Ame rican-made pa rts • • • not .lapanese, French 

or Cernun.l 
NOTICEI It you buy bot h Binocular Optics and Blllocular Metal 
Par t s. add 20 o/,. Federal Excise T a x to above prices. 
ARMY'S 6x30 BINOCULARS- We have complete Optics anct Met a l 
Pa rts . Write tor Catalog N. 
SLIDE PROJECTOR SETS- Con sist of all unmou n t e d l ense s 
vou need to make -the following size projec t ors: 
Stock # 4038· N-21/4 "x21/4 H ••••••• • •••• • • $3.35 Pos tpaid 
Stock # 403e- N-2 lf2 "x3lf2" ..• •• • . •. • . •• . $3.35 Pos tpaid 
Stock # 4035- N-35 mm .. .. ....... . ..... $4.85 Postpaid 
SIMPLE LENS KITSI-THE LENS CRAFTER$ DELIGHTI Fun 
for adults! Fun for children ! Kits include plain ly writ ten, 
illustrated booklet showing how you can build Jots of optical 
items. Use these lenses in photography !or copyin g, ULTRA 
CLOSE-UP SHOTS. Microphotography, for " Dummy Camera" . 
Kodachr ome Vie wer , Detachable R eflex View Finder fo r 35 mm. 
cnmeras, Stereoscopic Viewer, g r ou nd glass and enlar gin g 
focusing aids. And for dozens of o t her u ses in experimental 
optics, building TELESCOPES. low power Microscopes. etc . 
Stock 1t2·N-10 lenses ............ . . . ... $1.00 Postpaid 
Stock .1/: 5-N-4 5 tenses .. .... . .. . ........ $5.00 Postpaid 
Stock # 10-N-80 lenses ..•........... .. $10.00 Pos tpaid 

Order by Stoclc No. Satisfaction Guaranteed 

Edmund Salvage Company P. C:iE~u~~::E"v 

NEW 
Edition 

NOW 
HAS 
325 

PAGES 

232 
ILLUS. 

I 
$3.50 ! 
Total Cost I 

Most 
Complete 

Information 

EYer 
Published. 

Famous Guide To Best Pay 
Auto Repair Work 

This pra<'tiral hook wil l put you right into the most 
protltahle business In the auto field. Shows you how 
to get a good Job or start a business or your own with 
little or no capita l. Easy to use and understand. 
Con·rs use of tools and equipment. gll'es approl'ed 
methncls. dt>sn lhes materials and shows you how to 
artuall~· do a profess ional job, operate a shop. etc. 
The l'ery latest Information and pictures on all In
terior and exterior body work and render repairs-the 
kind of work people e\·erywhere want and wlll pay 
big for whE'n you <·an do it. lllall coupon now. Use 
book 5 days and If not O. K. return It and we will 
refund your money. 

----------------------
Goodheart-WIIIcox Co., Dept 3B 

13 21 S. M lchlgan A venue, Chicago 5 
• 

MAIL ORDER 
COUPON Send Auto Body and Fender Repairs ( ) C.O.D ., I will 

pay postman p lus charges. (C'.O.D. In U.S. only. ) 
( I Remittance for $.1.60 enclosed. send POstage paid. 
If not O.K. I w ill retu rn In 5 days and you will refund purchase price. 

Name- . ... .••. . • . .•. .. .. • . .•. . . . • •..... . .•• •. . . . ..•• . •.•• •• ••.•..••.•. . • . .•. . 

Addreaa . ............ . ...... .. .. • .. • • • • • • • • • • • • • • · • • • • • • • • • • • • • • • • • • • • • • • • • • • • • 

Cit)' . . . . .• . .•.. • ..•..•. . •..• •. •. . , .............. State ••• • ••• ••• •• •• • •• , , • , ... , . 

POPULAR SCIENCE 

.. 
' 

• 

• 
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COMPLETE 
INSTRUCTIONS 

IN ONE 
GREAT BOOK! 

Countless thousands say this great volume 
brings them complete detailed plans for build
ing cheir own log cabins and bungalows! 
180 PICTURES - 250 PAGES - ONLY $1.98! 
Just rake your pick from che scores o f cabins, lodges, 
rourisr homes, wayside stands and bungalows jam· 
packed into rbis b1g book, " H o'W to Build Cabins" I 
You ' 11 leam how co lay a foundation ... bow ro build 
walls ... bow co lay floor boards and roofs. Yes, you' U 
discover srep·by-scep details for buiLding porches and 
garages . .. for cutting doors, windows, and accaching 
shucters ... for building firep laces and chimneys ... 
and even for insralling plumbing and lighting! 

SAVES YOU HUNDREDS OF DOLLARS! 
Now you can have a vacation spot of your own-a place 
where you won ' c be gouged by sky·higb summer rencals 
-one that you can build yourself and save hundreds of 
dollars on the construction costs! And don 'r imagine 
that ir ' s hard fo r you co build-for you 'll find this great 
how·tO·do·it book makes ir as easy as pie-shows vt"' 
every move! 

SEND NO MONEY - 7-0AY FREE TRIAL! 
Imagine! This big book with 180 pic· 
tures and 250 pages costs 011/y $1.98! 
So fi ll our the order form below right 
now! When book ar.rives pay postman 
only $1.98 plus a few cents mailing 
charge as payment in full. If after 7 
days ' free trtal you aren ' t delighted, 
return it for a full refu nd ! 

: POPULAR SCIENCE Pub lishing Co., Dept. 89 : • • : 353 Fourth Avenue, New York 10, N.Y. : 
• • • Send me " H ow to Build Cabins" in edition checked • • • : below. I will pay postman price plus postage. If not d e- : 
: lighted I may return it within 7 d ays for full refund. : • • 
: D DeLuxe Edition in handsome Buckram blndlnc, : • • : only $2.48 : 

• 5 D Replar cloth-bound Edition, only $1.98 5 
• • 
: Name......................................................................................... : • • • • 
: Address...................................................................................... : • • • • 
: City ............... ......... ........................ Zone .......... State................. : 
: 0 Cheek here If you send payment wlth order. and we wlll : 
: pay sh iPPln lr costs. Same return Pr1v1len. : 
• • 
~ ............................................................. .. 

• 
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DIALERS: 
There are still a 
few dealer fran
chises available. 
Write today for 
complete infor
mation. 

.ow£ 

AGAIN 
SETS THE PACE 

Only POWELL 
brings you all 
these BIG cycle 
features .•• at 
so low a price 

RIDE IT! IT'S YOURS 
IT'S THE POWELL P-81! 
The husky, lightweight (190 lbs.) low cost motor-

. cycle you've dreamed about is here! It' s the 
powerful Powell P-81, with a 24 cu. inch engine; 
rugged, lightweight, tubular, all steel frame; and 
BIG motorcycle features throughout and at an 
unbelievably low price! Send in coupon and 
get full details. 

MANUFACTURING COMPANY 
Since 1927 

• 

e Cruises ot 45 MPH -with fost
er pickup than cor 

e 39" high, 71•tong overall, wt., 
190 lbs. 

e 8 HP motorcycle engine-Bore 
3-1 / 16" -Stroke 3-1 /4" -24 cu. 
in. displacement · 

• 50 miles to the gallon 

e Automatic clutch 

e Internal expanding brakes (42 
sq. in. braking surface) handle· 

~· -· grip controls 
• 

e finished in rich block baked 
enamel with chrome trim 

Your Name ••.•••••••••• •••••.•••..••.••.....•.••••••••.••••• 

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

City ..••..•••••••••••••••••••• County ...... .................• 

Compton California 
~tCJte ....•....•....•••••••••••••...•......... ~SJtt ..•...•.. . .••• 

P S 8 

ZIRCONS Loose. Genuine Siam Im- ' 
ports. Pure white. Special: 
3 Genuine Zircons, from 

Y2 kt. to l lf2 kts. 3 gleaming gems $6.00 tax in
cluded. We can supply Zircons in all sizes and 
mountings of all types. Send order or write for 
details today. 

B. lowe, Dept. PS, Holland Bldg., St.louis, Mo. 

DutCh Boy, Pirate , Bull Te r· 
• Dwarf. Pe ngutn. 

•,:'LYING DUCK 
\ Vlnd revolves wings. Rea lis tic appearance. 
Pattern. Instructions and wtng P inio n Kit; 
brass beartng. steel shart, wing lugs. 
bol te , nuts and was hers. 50c . Pauern nnrl 
I n 5tru ctton s wit h out kit. 25e . Pol'tpnl<l . 

STROTHER PATTERN SERVI 
Box 128 Be 

soc. All 

Are YOU successful? YOU have what i t 
takes. Many have fulfilled their desires by 
understa ndmg the POWER OF THE · 
M IND, a power many posses~ but few 
make use of. YOUR mind can be 1 RAINED 

DUMORI Duplex Grlntler 
Makes work faster, easler, 

twice the fun! 
Do more in metal. wood, and plas
tic s ! A Duplex gives ~you extra 
power, chucks three different tool 
sizes. converts for flexible-shaft, 
bench, or lathe work . It's a hooey. 

Write for Free folder . 

, Dept. H-52, Racine, Wis. 

MODEL TELEPHONES .. ..... ) 

We ean meet any Inter 
communication telephone 
requirement. 

1 T~l cphone s e t . 2 $1795 
or e it h er mo<l~l 
Complete wi t h batt eries 
w ire. etc . Te l eph one 

'"-"'""'L;a;..._'-""'-"""" supp II e s and pa rts o f 
every d es cr ip t ion. 25 % d e posit w it h o rder. 
b ala nce C .O.D . • F.O.B. Brookl yn . 

INQUIRIES WELCOMED 

n<=;!' K M OO F:I. .. 

EASTER• JU.EPMO•E CO. Oe(lt. PS·I ml 11111 Sl. Brooklyn, 15, N. Y. SOuth 8· 6161 

to work for YOU day and nigh t. Many 
others have been helped by our Plan. 
Write for our FREE PERSONALITY 
CHART . Send no money-just your name 
a nd address on a post card- Do it NOW. 

7 46 So. Lake St . 
Los Angeles 5, Ca lif. SELF-HELP FOUNDATION, D • PS-8 

DOUGI ... ASS S teel - P u ck ~IUli'FLERS 
Performance that excels • Stamina that endures 

Rugged ~onstruction. Stee l tubing. Straight·lhru-clesign. Solid tube w ith ste• l packing . 
"'Throbbing Deep Tone: • Complete for Easy Installation Satisfaction Guara nteed 
32·40 FORD Y· l ................................ $5.96 29·41 CHEVROLET .............................. $5.96 
41•49 FORD V•l ooo.o.o .. ooooo.ooo ooooooooooooo.oou 6.8.5 31•41 PLYMOUTH ouuooooooo oo o oooooooo.O<oooooo 5.96 
39-49 MERCURY ···· · ·· · ·~··· · ········ · · ······· · 6.85 42·41 PLYMOUTH -·········· ·····~· ·· · ········ 6 .85 , 
35-49 FORD & MERCURY DUAL SETS ........ ·-································-·········-· ··············$23.00 

49 FORD & MERCURY DUAL SETS ..... ... ·-··· ··············· ··········································· 25.00 
Specify Yea r and model • Enclose Money Order or Ch.ck · with Order. 
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WARNER SUCCESS PLAN 
Gives exact instructions showing you 

How to start in spare time e How to use home 
as headquarters e How to bring in the busi· 
ness e How to do real METALIZING in gen-
uine GOLD, SILVER, or BRONZE, by the easy 
Warner Method e .How to start without risk
ing your job e How to pyramid your profits 
e How to be sure of steady, big income. 

Don't turn this page un ti l 
you've given serious thought to 
your future. In the uncertain 
years ahead, the men who own 
their businesses are the ones 
who will be happiest. A small 
start now easily can lead you to 
complete independence, free
dom from time clocks, freedom 
from fear of lay-offs , freedom 
from the limits of a pay check. 

Now, while you can do it without 
risk-now is the time to investigate 
the e.xceptional opportunity offered 
you by ~he Warner Success Plan. 
Looking into the market, checking 
up on the pOssibilities for big sa.les 
and big profits will not. cost you any
thing. Isn't this the time to lay the 
foundation for a future of complete 
independence-a life of happiness 
-a steady, dependable income? 

7 DAYS AT MY RISK 
DON'T SEND A PENNY NOW- Just Send Your Name 
This is one of the most fascinating I wan.t every serious minded man to let me show 
businesses :you can imagine. There are what I've done in our own shops here in Chicago 
15 MILLION pair of baby shoes Nait- -reveal the exact facts about the profits to be 
ing right now to be METAI.IZED. The made and the way to make them. I don't want 
opportunities are unlimited. The future you to s pend a cent for supplies until you've 
is very big. And it's a business in which studied the facts, talked them over with the 
the whole family can have fan belP.ing. family and satisfif!c:l yourself that this is the 
A perfect business for man and w1fe to ONE BIG OPPURTUNITY FOR YOU. That's 
start-or for two partners. And I want why 1 allow you to read all trade secrets con-
)'OU to read the whole Plan at my risk. tained4n the Warner Success Plan at My Risk. 
Don'tependacentunlessyougoahead. If you don't go ahead, you don't pay a cent. 

You H••e Nothing to lo1e 
ALL FACTS FREEl MAILI 

-• 

METALIZING . 
BABY SHOES ~ND OTHER 

I(EEPSAKES 
offers an excltina new oppartunlty to men or 
couples who want personal independence 

If you'd like the feeling of being boss instead of 
being bossed- the Baby Shoe business is made 
to ord er f or you. Just think of the appeal. A 
mother's love for her child- her desire to pre
serve forever the tiny shoes in which her baby 
took its first toddling steps. No·wonder orders 
come easy and fast. No wonder profits are big. 
Then think ofthe Future. Fifteen Million babies in the 
last five years-three million last ye~millions more 
n ext year. As long as babies are born1 this business 
will prosper-in good times or bad. Tbmk of the fun. 
Every job is different interesting. And when you de
liver a JOb and collect the money, you get a tremendous 
&'low of satisfaction out of the mother's happy e~cla
mations over your work. There's not another busmesa 
1 know of that offers you such big rewards in cash, 
In securitv, in a future, in ind~j)endence that can be 
atarted on such a shoestring, You'll be gl~d y~ eaw 
thla ad- IF YOU SEND THE FREE COUPON. 

M 4 .. 14 

···~- . , .. ~. ~,. ... ...... ,.. 
~ ... '""' ~{ .. ~ •.. .. , .... .•• e-·1'·· 
• • . ·~·~ . . , .... ~ 

I Raymond E. Brandell, Mgr., Warner Electric Co., J 
I 1512 Jarvis Ave.,. Dept. 28, Chicago 26,111. J 
I As long as it doesn' t cost me a cent, I am willing J 

$5.00 AN HOUR 

WE SUPPLY 
EYERYTHIIIG 
You don't have to 1r0 
··huntin~r" w ben War
ner is behind J'OU. We 
nppty all materiala, all 
mounts, cbemtcala, and 
metals. And you .ret tbe 
low pricea made poe
aible by our bigqaantfQ" 
parehaaea and our OWD 
manufacture. You aal!id 
for just what J'OU need 
- and never have aDF 
.._ iDv•t.meat tied up 

I to read the facts, investigate, then g ive you my deci- I 
sfon. Send the facts by next mail. Everything you I send now is FREE I I 

I I I NAME ...... __________________________________ I 

I ADDRESS___ ----------------- I 

L
l CITY------~--------Zone _____ STAT.,._E ______ ! --- ------ ---- _, 
50 POPULAR SC IENCE 

Yes, it's possible for one man to tm~n 
out enough work to make $6.00 
hour for his time. Think of how t h:atS 
pyramids when a partner or t 
whole family works. 

Old Established Firm Backs You 
The Warner Electric Company just ce"'"l 
bra ted its 26th year of success. Y 
Real Start when you "join up wi 
ner"-you get real Guidance to uc<'j!jU'·I 

Warner Electric Co., 
IS12 larvla Ave., CHICAGO 2&, ILL. ill atock. 
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CLASSIFIED 
ADVERTISING DEPT. 

• • • 
Popular Science Monthly • 353 Fourth Avenue, New York 10, N.Y. 

\ ... ~· -_ · .. 
~-. 

~-.... ... " ': .. _. ... . 
. . , ... --~'· ~---1 -. ·(.• . 

. ::. :...;. , Classified Ads only SOc per word per insertion, payable in advance. Minimum 

ad 10 words. To be included in October issue, copy should be in our office by 

August 24. October issue on sale October 1st. 

1 A UTOMOBILES 

RACING Car Equipment for all cars. 
Engines. Racing Heads. Manifolds. Carbu
retors. Muffiers. et c. Speed instructions 
and literature $1.00-refunded first order. 
Lee Motorcraft Co .. 1412-B Great North
ern Bldg .. Chicago 4. Ill. 

.1-'ROM Speedway to Roadway! Track
proved Hi-speed Heads and Manifolds now 
available for your passenger car! No spe
cial tools needed! Increase horsepower 
25% ! Astounding getaway! Free illustrated 
catalog. Speedsport, 6215AB Dlversey, Chi
cago 39. 

BUICK Parts. Enjoy new-car pep and 
power in your old Buick. Same day serv
ice from World's largest stock of new 
mot rebuilt) Buick parts and engines. 
Ship anywhere. Write today. Robertson 
Buick Co .• 1002 S. Wabash Ave. Chicago 
5. Ill. 

"SPEED & Power" Handbook- 50 chap
ter L!brax·y Edition! Breathtaking methods 
- Authentic-Direct from California! Cov
ers Fords to Cadillacs-all makes! Build 
your own Dual Manifolds! Superchargers ' 
Hot Cams! Water Injectors! HI-Compres
sion Heads! Mileage Devices! Save many 
dollars! Get racing speed. lightning accel
eration. dynamic power increases from any 
make automobile! Build fast Stock Cars! 
California Roadsters ! 150 MPH Rods ! Get 
construct ion drawings! Tuning Tech
niques! Speed Tricks! Picture Catalogues! 
Ingenious formulas! Economy secrets! In
'cludlng-' 'Racing Frames''-• 'Reciprocat
ing Masses" -" Jet Engines" - "Braking 
Characteristics" - "Dynomometers." Also 
- Dual l·ipes--Gears-Fuels-Porting- Re
lieving - Lowering- Balancing! Inclu.des 
"California Automobile Customizing" 
Glossy photographs! Diagrams! Very new
est ideas 1 Conversions ! Re-styling all 
makes! Streamlining! Chopping! Channel
ing 1 Customizing !-complete-$1.98 post 
paid Newhouse Automotive Industries. 
5805-A2 East Beverly. Los Angeles 22. 

"VAPO-Steamatic" Water Injector. Eas
ily built! Finest automatic " Moist -Hu
midity" system! Engineering triumph
Gets up to ten extra miles per gallon! 
Tremendously increases horsepower! Elim
Inates ping, carbon. overheating! Reduces 
wear -Lengthens engine life! Copyrighted 
·•water Inject ion Handbook"-wlth work
Ing drawings covering automobiles. motor
cycles. airplanes . tractors! Includes Plans. 
catalogues. Diagrams, Inst ructions-$1.00 
complete. Newhouse Automotive Indus
tries. 5805- Al East Beverly. Los Angeles 22. 

AUT 011.-10BILE Racing, Sixth Edition. 
100 illustrations. Worldng drawings with 
building instructions for Ford-60 midget. 
California roadster. Offenhauser racer. 
Detnlls on racer parts. Sample entrance 
blank. World's record 158.5 M.P .H. rear 
engine four-wheel drive car. Interesting 
information for fans. drivers. mechanics. 
$2.00 postpaid; $2.40 C.O.D. Ray Kuns. 
DP-partment 62. Cincinnati 27. Ohio. 

FHOfOS: Latest American. foreign 
sports cars. Large assortment $1.00. Box 
101. 2317 Fruitvale. Oakland 1. Calif. 

AUTOMOBILE Racing Book. Fifth edi
tion-revised. T ells how to build dirt tracks 
bodies. frames, engines. Records. super
chargers. rules. formulas , plans, stock 
conversions. roadster racing. fast Fords. 
$1.00 postpaid. $1.40 C.O.D. Ray Kuns. 
Department 274, Madisonvile. Cincinnati. 
Ohio. 

CALIFORNIA Custom accessory head
quarters. Buy direct from original design
ers and save. Solid hood sides. grille pan
els. lowering kits. fender skll·ts. dual 
pipes, chrome motor accessories. speed 
equipment. 32 page illustrated catalog. 200 
custom accessorles- 25c. 3319-D South 
Orand. Los Angeles 7. Calif. 

MOTOR Manual Monthly, the magazine 
reviewing cars from all countries. servic
ing, etc. $3.00 year. 1-7 Knox Place. Mel
bourne. Australia. 

"WATER Injection." Free descriptive 
illustrative information. Neher Industries. 
La Verne 6, Calif. 

SEE our ad under motorscooters for 
Midget Car Bargains. Midget Motors Di
rectory, Athens. Ohio. 

"HOT Rod" Handbook plus "California 
Speed Manual" and "Racing Equipment" 
Catalog- All three only $2.00. Speed Publi
cations. Port Jervis 14. N.Y. 

IT'S Here. The last thing in customiz
Ing, ·Front Fender Skirts. Unbelievable 
beauty. Easily made at home. l-ull plans 
only 50c. Customcraft Auto Works. Box 
1002. Springfield. Mass. 

NEW Clymer Books. Catalog of 1949 Au
tomobiles. 120 photos every American car 
with complete specifications. compares all 
cars in one book. $2.00. Ford Owner's 
Handbook gives complete servicing Infor
mation all Fords 1932-1949. $1.50. Com- 2 
plete Service Manual Model "A" Ford 
$1.(10. Model "T" $1.50. Life of Ted Hom. 
three-time American Automobile Racing 
Champion. $2.00. Complete Outboard Serv

AUTO SUP P U ES & EQUIP lUENT 
AUTO parts !or all autos and trucks.. 

Trans. motors. differentials. fenders. car 
buretors. Also Body Parts. Security Auto and 
Truck Parts. 1923-PS Grace. Chicago 13. ice Manual covers all makes. $3.50. Re

vised Hot Rod Book 1946. 1947. 1948 rec
ords. $1.50. Steam Traction Engine Al
bum. 160 pages describes. illusti·ates 105 
Hist<lrical Steam Vehicles. $2.50. How to 
Build Racing Automobile. $2.00. All post
paid. Specify books wanted. Floyd Clymer. 
Dept. B -FC. 1268 So. Alvarado. Los An
geles 5. California. 

"SPEED Equipment" Bargains! "Cali
fornia" Mumers $4.50. V -8 Duals $16.95. 
Famous Racing Heads $45.00. Chrome 
Carb Stacks 98c. Echo Cans $1.65. Dual 
Manifolds $9.95. Octa-Gane Water Injec
tors $17.50. Gas Savers $1.50. Lowering 
Kits $2.95. Many Others! Illustrated 
"Speed Catalog" 25c. Dealers Wanted. 

-Almquist Engineering. Milford 8. Penna. 

"HOLLYWOOD" Deeptone Mumers! 
Powerful "straight-fhru" design Increases 
efficiency. speed. acceleration. mileage! 
Singles. all cars $4.85. V-8 Duals $16.95-
( Sat isfaction Guaranteed). Speed equip
ment catalog 25c. Dealers wanted. Alm
quist Engineering. Milford 8. Pennsylvania. 

"SPEED & Mileage" Manual !-140 Il
lustr:ltions I Most authoritative and widely 
read book of Its kind! Easily gain up to 
40?o more speed. power. mileage, from any 
automobile I Complete instructions on 
building Inexpensive speed equipmen t ! Fast 
Sports Cars! "California Hot Rods"! 155 
m.p.h. con versions! Supet·chargers! Dual 
Manifolds! Twin Mufflers! "Water Injec
tors"! Heads! Econ.omlzers! All about fast 
engines-Speed Tunlng- Restyllng-·•cus
tom!zing"--Gas savlng- " Racing Tricks" 
- Fuels-Lowering- Ratios I Latest Cali
fornia methods! "Custom Styling Informa
tion"! Streamlining! Sport Changes! Rac
Ing Conversions! Working Diagrams! "Hol
lywood Roadster Plan$"! Parts Lists ! 
Drawings! Charts! Photographs! All Cars ! 
Manual plus "Hot Rod Handbook" and 

AUTO parts. Buy direct. Get dealers' 
prices. Represent us In your territory. 
Write requirements. Specify car make. 
Mechanics Auto Parts. Factory Ware
house. 3807-PS N. Ashland. Chicago 13. 

BRUSH Plating Outfits connect to a bat
tery. No tanks or shop required. Free par
ticulars. Ounmetal Co .. Avenue K. De
catur. Illinois. 

AUTOMOTIVE SUl'PlUs Tool Specials! 
Pullers. wrenches. socket sets. reamers. 
other bargains. Nationally advertised 
merchandise. Free catalogue. Olenco Sup
ply Co .. 7519 Myrtle Avenue. Glendale 27. 
New York. 

"SMITHY Mufflers" for all cars. Free 
list. Buck's Auto Parts, 1629T. Merced 3. 
California. 

OANE Aero Jets Save Gas. Send post 
paid for free trial with directions for in
stalling your car. Pay postman nothing. If 
not delighted after ten days return them 
and you owe nothing, Send make car and 
carburetor today. Advanced Automotive 
Products Co.. 563 Lake Road. Webster 4. 
New York. 

BUILDING Construction. All kinds. 100 
ways to save. 100 illustrations. 52 page 
book. $1.00. Home Industries. Omaha s. 
Nebraska. 

FREE Details: Auto bells for your Car. 
Two loud musical chimes. $8.50. Bermuda 
Auto Bells. D-18. 16 Concord St.. West 
Hartford 7. Conn. 

WELDING bodies. blocks. repairing 
fenders adds profit s . Easy with Hobart 
Welders. Low Cost. Terms. Free Catalog. 
Writ e Hobartweld. Box P -892. Troy. Ohio. 

NATIONALLY known parts at whole
sale prices. Give year. make and model. 
Ship C.O.D. Parts. P . 0. Box 325. Willi
mantic. Conn 

Equipment Catalog-All three $1.98 ! Sat- PARTS. New. Used. for all cars-trucks. 
isfaction Guaranteed). Almquist Engineer- A~lto Parts Service. 111 Sunset Ave .. Fair-
ing. Milford 8. Pennsylvania. ' field . Conn. 

AUG UST 19-49 51 , 
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CONVERTIBLE Top Covers Plastic fab
ric. Protects-Insulates. Clipon snap fas
teners. All convertibles $19.50. Satisfac
t ion guaranteed. Vassar. Cleveland 5, Oblo. 

SAVE Gasoline! Quick Starting! "Air
flow Needles. " Free Trial! Specify Car, 
Carburetor. Neher Indust ries. La Verne. 
California. 

SAVE Gas! Instant starting. "Lekiron" 
a tomic coil booster. Only $2.00. Money
back guat·antee. Specify car. Electronic 
Industries. Cleveland 11 . Ohio. 

CHEVROLET Parts. Scarce motor. b<JdY. 
sheet metal parts. Grossman CheVl'olet, 
Minneapolis. Minnesota. 

SKlRT8-big hubcaps-mufflers, and all 
accessories. best prices. C.O.D. Latest cat
alogue 25c. Mello-Tone Muffler Shop. 1220 
So. Robinson. Oklahoma City. Okla. 

VAPOJET gives car jet performance. 
Saves gas. See Page 34. 

NEW Grilles for All Cars. 1940 Plymouth 
Shells $12.75. Wagner Grille Co .. Route 2. 
Bf:'.rn ville. Pa. 

AMERICAN Hammered Flexible Power 
re-ring Piston Ring Sets. For cylinders 
with less than .015 taper. will fit Dodge & 
Plymouth 1942 to 1949. Our price $3.00 a 
set postpaid. Arrow Sales Co.. Billings. 
Montana. 

3 AUTO TRAJLERS 

BUILD Your own trailer! Save money! 
Have every feature you want! Plans for 
house. sport. camp and utllit y trailers. 
Catalog describing 9 models 10c. 15c in 
Canada and overseas. Jim Dandy. Box 
125-B. Wausau. Wisconsin. 

TRAILER plans-house, utility, boat, 
etc. Axles. chassis. hitches. windows. etc. 
Catalog with booklet. "Trailer Hints." 
$1.00. Catalog only. 50c. Marine Mart, 
Buffalo 7-A. N. Y. 

F'RE'E Trailer Plan. Write Penny Card 
Today. Dept. A1. Airplane Tire Co .. 
Tulare. CaHforn!a. 

LIGHTWEIGHT Trailer Plans. 100-page 
Caravan Book $1.00. Motor Manual, 1-7 
Knox Place. Melbourne. Australia. 

4 ~IOTOUCYCI.ES 
BICYCLES, SUPPUES 

MOTORSCOOTERS. New Design. 6 big 
features. Literature lOc. Rollaway Motors. 
Lancaster. N. H . 

WHEELS! Build wa.gons. scooters. mow
ers. trailers. wheelbarrows. grocery carts. 
baby carts. play pens. baby carriages. 4" 
to 16~ . Free list. Trulsen Mfg. Co .. 811 E. 
31. Kansas City. Mo. 

RECONDITIONED motorcycles and mo
tors. Chromium accessories. Complete 
stock Indian parts. Expert rebuilding. Fast 
service. Indian Motorcycle Sales. Kansas 
City 1. Mo. 

MOTORCYCLE pistons and parts. new, 
used. Harley. Indian. Henderson. Super-X. 
List 10c. Ballak. 811 N. 9th. St. Louts 1. 
Missouri. 

CUSHMAN motorscooter ( 4 H.P. motor) 
$19.98 complete; Midget car (leather seat) 
$25.00; Motoscoot $15.00; 1946 Whizzer 
$35.00; Motorbike outfit $5.00; Indian mo
torcycle $30.00. Other motorscooters $8.00 
up, motors $3.00 up. Send 25c for new 
Summer catalog listing many other sensa
tional bargains in used motors. motor
scootex·s. motorcycles. part s. etc. Asso
ciated. Box 1764-CS. Toledo. Ohio. 

WHIZZER Bike-motor $25.00; Cushman 
motorscooter $15.00; Midget Racer $40.00: 
Shaw Bicycle-motor $15.00; Harley-David
son Motorcycle $15.00; Smith Motor-wheel 
$25.00; Good motorscooter (twist grip) 
$22.50. Rush 25c for new catalog #14 list
Ing many other amazing bargains in mo
torscooters, used motors. midget cars 
parts, wheels, etc. Gail. 538 Erie. Toledo ' • 
Ohio. 

POWERCYCLE8-New- Factory over
stock--Latest Models-$98.50 up plus tax 
and freight-Regular $179.50 to $267.50 
values- Amazing Buy- Regular Factory 
Warranty-Send For Free Catalog. R. C 

~ • Cheney Co. Mfg. Division. La Crosse. Wls 
. 
. 

~ WORLD'S Leading motorcycles shown in 
\ 100-page "Motor Cycle Guide" $1.00 

-. Motor Manual, 1-7 Knox Place, Mel
'· bourne. Australia. 

. 
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SCOOTER Parts for all American Mote
Scoots from 1940 available. State Model. 
Serial. Also Tires. Chain. Generators and 
Motor Parts for Briggs & Stratton and 
Lauson Engines. Moto-Scoot. Inc.. 1323 
W. Carroll. Chicago 7, Ill. 

MIDGET car $5. motorbike conversions 
$5 brand new Regal motorscooters $37.50 
less motors. Indian motorcycle $25. midget 
car $20. Custer motorscooter $25. all com
plete. Gasoline engines $2 up. Super
cycles. Cushmans. Salsburys. Plenty new 
motorscooters, midget cars, homebuilders 
parts. automatic clutches. transmissions. 
engines. tires. etc. at factory prices. Spe
cial sale: Four balloon tires for $3. Over 
5500 tires in stock. Mallorder only. Send 
25c for Btg War-Bargain Catalogue Just 
out listing these and hundreds of other 
bargains. { 35c by First Class Mail. ) 
Midget Motors Directory. Athens, Ohio. 

5 AVIATION 

JET Engine $3.00; Plans $1.00; Litera
ture l Oc; M.E.W .. 387 University. St. Paul. 
Minn. . 

PROPELLERS-2-3 Blade. for sleds. air
drive boats. Catalog. Standard Aero Craft. 
B~o;x=3~8~7~·=F;;t-~W~o~r~t~h~·~T~e.~xa~s~·------------~~ 

PROPELLERS. plans for snow sleighs 
& air boats. Catalog 10c. Banks-Maxwell. 
R.F.D. 12. Ft. Worth . 

6 AVIATION INSTRUCTION 
GUARANTEED: "Ross Quest tonalres" 

cover all C.A.A. Ratings. Free Folder . Ross 
Aero Publishers. Tulsa. Oklahoma. 

7 EI.ECTRICAL SUPPLIES 
& EQ UIP~IENT 

BUY Lamp Parts Wholesale. Parts you 
need for building. repairing. or assem
bl!ng. Save money on large or small or
ders. New catalog for lOc. Gearon Com
pany. Dept. 300-AS. 27 South Desplaines, 
Chicago. Illinois. 

LAMP8-If you build or repair and had 
trouble getting parts-your search is 
ended! 24 hour service from the most com
plete stock In country. Illustrated catalog 
10c. Dealers. send business card for quan
tity discount. Gyro Lamps. 5402B Clark, 
Chicago 40. 

ELECTRIC Pencil: Engraves all Metals 
$1.25. Beyer Mfg.. 10511-C Springfield, 
Chicago 43. 

ELECTRONIC door lock t Sensational! 
Invisibl~! Positive protection! Inexpen
sive! Ends losing keys. Distributorship 
available. Send only $2 for thoroughly en
gineered drawings- Complete simplified 
instructions. Satisfaction guaranteed. 
Amf:'.swul"th. 17544 Raymer, Northridge, 
California. 

LAMP8-Bulld own Originals. Parts 
Wholesale. any amounts. Catalogue 10c. 
Brown Lamp Co .. No. 501. Wellston. St. 
Louis 12. Mo. 

LAMP Parts-Build- Repair- Details 10C. 
Wrona Lamp Co.. 2012PS-Cortland St .. 
Chicago 47. 

8 WELDING, SOLDF.JUNG, PLATI NG 
"BUILD-Or-Own" portable Arc Welder. 

Save' $350. Easy with Hobart Welder plus 
Auto Engine. Send 10c for va.luable in
st ruction book. Free Catalog. Write Ho
bartweld. Box P -893. Troy. Ohio. 

WELDERS I New Portable Champion 
Special Transformer Welder: 110/ 120 
volts. AC 9 heat stages up to 75 amps; 
Welds. brazes. solders. cuts all metals. 
Easy to use. Simple instructions. Special 
Flame Weld Torch Free. Splendid for 
Shop, Farm. Home repairs. Saves hun
dreds of dollars yearly. Only $27.50. Also 
hel\vler models. 10 Day Free Trial. Magic 
Welder Co .. 239 PS Canal St .. New York, 
N . Y . 

RADIATOR Repairing-Cleantng- recor
ing, How t.o equip small shop at low cost. 
Supply sources. trade secrets. Instructions 
only $3.50 postpaid. Radiator Service. 
McBain. Mich . 

WELDERS 110 V. Welds W' Steel $32.50. 
Unassembled $22.50. Morris Welding Serv
Ice. 1850B State. Schenectady 4. N. Y. 

WAR Surplus 200 Ampere generators 
$33.00 each. Free ltterature. Lewis Short. 
Burrton, Kansas. 

ELECTROPLATING Units - Complete 
$2.00 and up, Free Literature. Regency 
Sales. 5316 S . Just ine. Chicago 9. Illinois . 

WELDERS for all requirements. Free 
Catalog. Write Hobartweld, Box P -894. 
Troy. Ohio. 

RADIATOR Repairing Books. Supplies. 
Equipment, Gasoline Torch. Write for cir
cular. Curfman Mfg. Co .. Mar:vvllle . Mo. 

BANDSA W Owners-repair broken blades 
2c each. Special silver solder. flux. in
structions-SOc. Sample lOc. Products 
Supply Service, 24310-A Mary, Inkster. 
Mir.hlgan. 

10 MACHINERY, TOOI4S, SUPPUES . 
WONDER Drill Sharpener. Guaranteed. 

$2.45. Circular. Ellery Thompson, Wonder. 
Oregon. 

SH.APERS. Knives. Swing Saws, Sand
e•·s, Lawnmowers. Trailers. J - M Machine 
~~o~r~k~s~- ~S~y~la~c~a~u~g~a~3~-~A~l~a~b~a=.m=a~·~----~-

WELDERS for all requirements. Free 
Catalog. Write Hobartweld, Box P -895. 
Trw.~~- __ 

POWER tools. equipment wholesale 
prices. Free Bulletin. Homecrafters Coop
erative. Grand Rapids 6, Michigan. 

BUILDERS:-Make concret e blocks. 
$39.50 machines average 400 daily. stand
ard sizes. Free Catalog. Concrete Equip
ment Co., 5129-S Compton, St. Louis 11 . 
Missouri. 
-·~S~N~A~P~~C~e-n~te-r~Ft~n-d~e-r-. ~$l~.~O~O~P~o-s7tp-a~i~d. 
Earl Engineering Co.. P. 0. Box 52. 
Frf!sno. Calif. 

.l:J BATTERIES, 
GENERATORS, ETC. 

- ----~----~~~~--~--~~ EDISON Non-Acid lifetime storage bat-
teries for home lighting. motors. indus
trial uses. radio. etc. Free interest ing lit
erature. Hawley Smith Co.. Croton Falls 
2, N. Y. 

L4 BOATS, OUTBOARD 
MOTORS, ETC. 

.. -=:=-:---:---:--:-:----:----:---::-:--
~EW. used. rebuilt marine motors. Ma

rine conversions. fittings . Free Catalog. 
Stokes Marine Supply, Dept. 23. Cold
water. Mich. 

STEERING Wheels. windshield brack
ets. from $6.95. Modern fittings at lowest 
prices. Complete pre-cut plywood boats. 
Bargains galore. Folder 10c. Marine. Box 
681. Mendota. Minnesota. 

FULL size. cut to shape boat patterns. 
blueprints. 7%-38 feet . Illust rated " BuUd 
a Boat" catalog. 25c (coin). "How to 
Butld Boats" book. $1.00. PolyWog House
boat Plans $10. Marine Catalog $1.00. 
Cleveland Boat Blueprint Co., Dept. A-71. 
Cleveland 13. Ohio. 

PACKAGED Lumber-Marine plywood. 
seasoned oak and cedar. sized. selected. 
Send $1.00 for booklet. "Plywood Boats. " 
with quotation form and literature. Forms 
and literature. 25c. Mar ine Mart, Buffalo 
7-A. N . Y . 

MARINE Specialties and motor conver
sions catalog. Sixty pages of struts. fin
ishes, hardware. plexiglass windshield 
kits. electric tachometers. inboard and 
outboard air cooled motors. etc. Immediate 
delivery. Catalog with booklet. "Conver
sion Hints .. " $1.00. Catalog only. 50c. Ma
rine Mart, Buffalo 7-A. N. Y. 

BOAT Builders' guide-250 pages-
15.000 Items pictured. priced. deliverable. 
Send $1.00. Marine Mart. Buffalo 7-A. N. Y . 

MARINE conversions for Ford and Jeep 
engines. Catalog 10c. Lehman Manufactur
Ing Company, Department A. Newark 2. 
New Jersey. 

SAVE 2/3 cost. Assemble your own boat. 
Complete plans and boat parts machined 
ready for assembly. No experience neces
sary. Rowboats to cruisers. Illustrated cat
alog 25c. Midwest Boat Company. Me
nomonee Falls. Wisconsin. 

BOATS Unpainted. 12' Long V Bottom. 
$69.50. Wilson Boat Co., Rice Lake. Wis
consin. 

16 ENGINES, ~lOTORS, ETC • 
WELDER 150 ampere $47.50. Watet' 

pumps 400 gallon $12.75. Fans 32 volt 2 
speeds $3. 75. Butler, 1885 Milwaukee 
Chicago. 

-
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SCIENCE 01>1/IORTf,fNITIE$ 
WINDING Data. listing 225 motors. sin

gle and three phase. u .oo. Motor Data. 
Sox 7G31. Kansas City 3. Mo. 

MOTORS! % HP DC converted to AC. 
All n ew. High speed 110 volt. 25 or 60 
cycle. ball bearing motors. Actual value 
about $75.00. Now $15.00 each or 3 for 
$40.110 With forward and reverse switch 
$19.50. 3 for $50.00. Countless uses for 
home mechanics. Can be used in any po
sition. Order today! Immediate delivery! 
No C.O.D. order. " Amazing Bachman's." 
27 Herman Street. Rochester 5. New York. 
Dept. PS. 

HOTTEST surplus list in the countn. 
Electronics. Hydraulics. Aircraft. Gadgets. 
Dick Rose. Everett. Washington. 

MOTORS % hp 1750 RPM $18.50. ~~ hp 
34:)0 RPM $16. ~4 hp $3450 RPM $26. Rob
erts. 7232 Madison. Forest Park 1. Illinois. 

WATER Motors-All SiZes for any Pur
pose- Rotary and Semi-Rotary-Duplex 
Motors. Burlington. Iowa. 

MARINE & Industrial Engines. Diesel 
& gasoline. bought. sold. exchanged. 
J. Helwege Co .. 1 Woodcleft Ave., Fne
port. :-<. Y . 

NEW Midget Steam Engines. Single or 
V-Type. Literature Free. R. Looker. Box 
105. Michigan City. Indiana. 

16 A..'\-rERICAN POLICE JIU .JITSU 
DEADLY Judo-Fiercest fighting tech

nique. Trick knockouts. <200 phowgraphs 
- plus Ulustrations. ) Expert instructions
Three volumes. Complete S2.25. Variety 
House. Box 46-A. Wall Stl!tion . N.Y.C. 5. 

JS BODY-BUILDING COl'USES 
BARBELLB-ftnest quality S8.98 up. 

Catalog Free. Lurie Barbell Co .. 1729·88 
Rockaway Parkway. Brooklyn. New York. 

BECOME a b1g Strong Muscleman. In
st l:uctions only $2.00. 1 News and Pictures 
lOc. ) Write Sid' s System. Dept. P.S.M .. 
8421 ~~ Evergreen. Southgate. Callfornla. 

BARBELLS. Dumbbells. Exercise equip
ment. Courses. Free booklet. Good Bar
bell Co .. Reading. Penna. 

19 SPORTING GOOI>S, Gl'NS, 
F I SHING TACKLE, Alt<.'HEitY 

·:sHOTGUNS'' - ''Rifles''- ''Handarms" 
-"Ammunition' '-"Rods" -"Reels'·' - List 
l Oc. PS-Rudolph's. Atchison. Kansas. 

BOWs--Arrows- Quali ty Archery Equip
ment. Popular prices. Catalog lOc. Illus
trated Archery Instruction Book 50c. 
Archery. 617-J So. State. Chicago 5 

190 PROI-'USELY illustrated pages antique 
and modern pistol. sword. etc. values. SOc. 
Hobert Abels. PS860 Lexington Ave .. New 
York 21. 

SEND 10c for list 100 used guns. Fray
seths. Wlllmar. Minn. 

5.000 BARGAINS. firearms . binoculat·s. 
war relics. catalog 40c. Smith Museum. 
Runnemede. N. J . 

ANTIQUE and Modern Guns. Bargain 
List· 10c. Rywell. Harriman. Tennessee. 

SHOTGUNS. Rifles. Revolvers. Over 500 
Modern. Obsolet e. Also Cartridges. List .10 
coin. Ed Howe. 26 Main Street. Coopers 
Mills. Maine. 

FISHING-Barometer: Know best Fish
ing Time. Homemade. Details U .OO. John 
Habiger. Wichita. Kansas. 

GOOD used Army leather rifle scabbards 
complete $2.95 .. 45 shoulder holsters $1.50. 
Send for complete sportsman's catalog. 
Glendale Industries. 368 W. 50th S t .. 
New York. 

20 F'IEI.n OJ.ASSlES, 
TEI.ESCOPES, ETC. 

TELESCOPES. Binoculars. Microscopes. 
- big baJ'ga!n catalog free. Brownscope 
Company. 24 West 45th Street. New York . 

WAR Surplus Bargains. Binoculars. Tel
escopes. Sextants. Mllllons of Lenses. 
Prisms. Ret icles. Eyepieces. Ob.lecti ves. 
etc. Request Free Catalog CN. Edmund 
Salvage Co .. Audubon. N. J. 

HOW to make telescope. astronomical 
equipment. etc.. told in handy book 
"Everybody's Astronomy" . Send $1.00 to 
Popular Science. Dept . 88C. 353 4th Ave .. 
New York 10. N. Y. ' 

BINOCULAR Sun Filters. U. S. Navy · 
snap-on type. Eliminates Glare ! Sl.OO ' 
pair. Satisfaction guaranteed. Bushnell. 
678-8 South Lafayette . Los Angeles 5. 

"TERRIFIC" Bargains -Government 
Surplus Telescopes. Binocular s. Send $1.00 
for 10 piece Hobbyist Lens Set. Contains 
magnifying and reducing lenses. Send 
stamp for "Bargain" list. H. Jaegers. 
93-08 95th Ave .. Ozone Park 16. N. Y. 

TELF.:SCOPE&--1'7 power; extends 36 
Inches. precision ground lenses. Ideal !or 
studying stars. plane spotdng, etc. Satis
faction guaranteed or money refunded. 
$2.95 postpaid. Dept. PSC2. Criterion Co., 
438 Asyium St .. Hartford 3. Conn. 

REFLECTING Telescopes. . . completely 
assembled. 60X. $25.00. Guaranteed Ob
servatory clearness. Free information. 
Skyscope. 475 Fifth Avenue. New York 17. 

ASTRONOMICAL telescopes. binoculars. 
microscopes; Bought. sold. repaired. Books. 
Lists 10c. Rasmussen-Reece. Amsterdam. 
New York. 

POWERFUL astronomical telescope easily 
made. Perfect lenses and instructions: 
100X $3.00; lOOX and 200X $4.00; lOOX. 
200X and 400X $6.00. l''ull power. clear 
vision guaranteed. Instructions alone lOc. 
Suffolk Science Service. Manorville. N. Y. 

4n ACROMATIC lenses for astronomical 
teles<'opes. $45.00. James Bray. 860 Wal
nut Avenue. Burlingame. California. 

"How to Select Binoculars" Free Book
let. Write Toda.y! Bushnell Importers. 
678· 8 South La.fayette. Los Angeles 5. 

21 OP TICAL 
PRISMS. Government surplus. Ideal for 

experimenters. Silvered for making photo
stats on enlargers. Unsilvered for showing 
spectrum. reflecting telescopes. etc. 1'' " 
size $1.00. 1~2" Sl.50. Wolf. 1261 Union 
Street. Brooklyn 25. New York. 

24 I>OHS, RIRU~, PE1.'S, RABBITS 
SEE Gulf Hamstery ad page 29. Shows 

picture of Hamster. 
RAISE Chinchilla rabbi ts . Year-round 

money-makers from furs. meat. breeders. 
Experience unnecessary. Write today. Wil
low Farm . Sellervllle 16. Pa. 

RAISE Guinea .-;_P.;.;Ig=-s=-.~M~a~k-e-n:-1-o-n-ey--a..,.t 
home. Booklet free. Taylor. Box 426B. 
Hape\'ille. Georgia. 

HAMSTERS S2.75 pair. Mice $3.50 do:ten. 
Alligator $2.50. Chameleon 35c. Turtle 35c. 
Menlworrns 50c hundred. Hobby Catalog 
lOc. R eptile List Sc. Qulvira Specialties. 
Topeka. Kansas. 

$50 WEEKLY Raising Angoras. Free Il
lustrated Booklet tells How. Wllson·s. 
Stanton. Calif. 

KENTUCKY Foxhounds- kind to catch 
and kill fox wlth- $30.00-$60.00 each. 
Ha rvey Satterfield. Princetou. Kentucky. 

21> FRO(; UAISliNG 
"RAISE Frogs !"- Pleasure and profit. 

New book explains everything. Marl
boro-B. Box 7002. New Orleans 19. Louisiana. 

30 FAIOIS, 
OTHEU HEAL ESTATE 

SOLD f'or Taxes! California. Oregon. 
Washington. timber . grazing. ranch & 
mining lands 25c to $3.00 acre minimum 
bid . lOc <coin) brings cu·culars and maps. 
Pacific Lands. Box 2350-PS. Hollywood. 
California . 

GOOD FARMS- Ranches. Washington. 
Minnesota. Montana. Idaho. Oregon. North 
Dakota. Dependable crops. favorable ell
mate. Write for literature. lists describing 
typical farm opportunities. Specify which 
state. J. W. Haw . 120 Northem Pacific 
Ry .. St. Paul 1. Minn. 

FREE Fall Catalog. farm bargains. 
many btates. some equipped. many illus
trated! United Farm Agency. 428- PS BMA 
Bldg . . Kansas City 2. Mo. 

COME To The Beautiful. Healthful. 
Pleasant Ozarks for cheap homes and free 
stock range. Free literature. Ozone Land 
Co . Ozone. Ark. 

80 ACRES So. Missouri. Oklahoma. Sac
rifice 537.00 acre. National Petroil. 6126 
Michigan Ave . . Chicago. Ill . 

STROUT'S Far:n Catalog! Time and 
Money-Saver-F·ree! Desct·ibes 2790 Bar
gain Propertles-35 States Coast -to-Coast. 
Write today for your Free copy! Strout 
Realty. 255·ZB-4th Ave .. New York 10. 
N. Y .. 20 W. 9t h St .. Kansas CitY 6. Mo .. 
453 S Spring. Los Angeles 13. CalU. 

32 PROFITABLE OCCUPATIONS 

$40.00 WEEKLY, Made growing mush· 
rooms. Fresh. Dried. Dominion Patent 
331.583. free spawn. North American. 169Y 
Yonge. Toronto. Canada. 

NO selling. o:;>erate coin machines. 
amazing profi ts . detalls Free. Parkway 
Corponttion. Dept. 12. 623 W. North Ave
nue. Baltimore 17. Maryland. 

$5000 FROM half acre growing Ginseng. 
crop bought. Particulars 10c. Associated 
Growers. 1169 Corydon. Winnipeg. Canada. 

SENSATIONAL! It's easy to earn big 
money with your own profitable business. 
Earn $10.00 to $50.00 a day. Mnke lamps 
at home. General :.llustrated course teaches 
you quickly. Course and wholesale supply 
catalog only $2.00. Gearon Company, Dept. 
200-AS. 2'7 South Desplaines. Chicago. Ill. 

1'YPISTS. Prof..table business at home. 
Complete copyrl{:hted Information 50c. 
Rosdahl Industries. 72- B W. Washington 
St .. Chicago 2. Ill. 

MAKE Beautlft~l Holiday Flowers. Nov
elties. Wonderful hon1e business pays ex
cellent profits. Literature free. Veh·a Art
crafts. 324-X East 14. New York J. N. Y. 

RAISE Fishworms. Easy, Profitable. 
Send 25c in coin for complete instruc
tions. Huffman'b Worm Ranch. Ri\·es 
Junction. Michigan. 

LOCKSMITHII'\G secrets! Key fitting, 
lock repairing. opening; prices. sources. 
Illustrated book $1.00. Wechsler. 7 West 
36. New York City. 

BIG money decorating Dresden Figu
rines. Gifts. etc. to rival expensive China
ware. No experience necessary. Royal 
Dresden Statuary. 186 No. Syndicate, St. 
Paul 4. Minn. 

MAKE money with hamsters. New T iny 
animal. Easily n.ised at horne. Wri te for 
details. Hudson Hamstery. Newfoundland 
2. N. J. 

PUT your classified ad to work In Popu
lar Science Monthly. You' ll get profitable 
r esults from thi.s low <'.()st advertising. 
Write !or order !:>rm to 0. K . Kelly. Clas
sified Advertising Manager. 351 FourUl 
Ave!lUC. N. Y. C. 10. 

:13 BOOKS, PEIUOiliCALS, ETC. 

MAGAZINES (back dated)-toreign. do
mestic. arts. Books. booklets. subscrip
llons. pin-ups. etc. Catalog 10~. (refund
ed>. Cicerone·s. 363 First Ave .. New York 
11 . New York. 
~~~~~~~--~----~--------USED Correspondence Courses and 
Books bought. sold. rented and exchanged. 
Catalog Free. Lee Mountain. Pisgah. 
Alabama. 

ADULT Stol'ies. 25c. Eight-$1.00! Free 
cnt.alogs ! Hi.rsch. Spring Valley 3. N. Y. - . 

CARTOON Booklet 10c. Laughs ! Fun! 
Harris. Box 1567 . Portland 7. Oregon. 

QUICK profits taking magazlne sub
scriptions. handJlng greeting cards. Cas
sell Publishers Service. Westfield . N. J. 

OPERATE book r ental service by mall. 
Infonnation free. J. W. Stenger. 500-20th 
St.. Rock Island. Illinois. 

BOOKHUNTEitS! All Subjects. Send 
Wants! ,Jaher Book Service. 620-K East 
178 Street. New York 57. 

HYPNOTISM. Mental Phenomena stu
dents- adults only. Send lOc t'or unique 
Hypnotic Catalog. Power Publishers ( Un
usual-Book Specialists). 790-X Broad. 
Newar~ 2. New ,Jersey. 

ADULT Books- Unusual-Revealing- Il
lustrated . Five $1.00. Catalogs lOc. Kogan. 
1032-DP. ChUl'Cll Annex. New Yor k 8. 

8 PAGERS The vestpocket comic book
lets that m en lilce. 15 f or Sl cash no re
fund or c.o.d .. sent in plain wrapper. 
T. W . T. Books. Box 5033. Chicago. Ill. --·-- . 

LiTT LE books of comic characte1·s. 
Adnlt humor illustrated as you lll;:e it. 10 
!or one dol!ar. Stellar Sales. Box 3353 
Mctse. Man. Cl~icago 54 . 111. 
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'PO 'P« tA 1f SCIENCE 01/'PORTUNITIE$ 
NATIONAL Geographic Magazines 1888· 

1949. any Issue. Periodical 
327·PS. Swarthmore. Pa. 

Service. Box 

ADULTS Only ''Dar ing Books." Free 
literature. Home Pix, 1674 Broadway. New 
York 19. 

BACK·date Magazines. Specific Issues; 
years. Arkell' s . Tar zana 2. Calif. 

PHOTOGRAPHS - Books~ Unusual In· 
terest lists-dime. What -Knot Shop. 2331 
Market St . . San Francisco 14. Calif. 

SANCTILEAN University. Florence 9. 
Arizona. "Impending Golden Age." $2.SO. 

.Best seller. 
J SELF- Hypnosis. Amazing new book-
!guaranteed!! $2.00. Psyche. S42·BH 5th 
.Ave .. N. Y. 19. 

' " HOW To Make Money Out of Classified ' :Advertising." To get this free booklet send 
a POstal card to 0 . K. Kelly. Classified 
'Advertising Manager. Popular Science 
Monthly, 3S1 Fourth Avenue. New York 
Cit y. 10. 

!~5 :\lAGIC TRICKS, PUZZLES, ETC. 

I MAGICIANS' . Gamblers' secrets ex· 
posed. Cards. Dice. Punchboards. Slot Ma-
chine. Catalog 10c. Book co .. Box 671. 
St. Louis 1. Mo. 

FREE Dollar Magic Set wit h Profes· 
sional Catalog 2Sc! "Mysto," 4462-PS 
Germantown. Philadelphia . 

ITCHING. Sneezing Powders. Eighteen 
otner Tricks and Joker 's Catalog 2Sc. 
2404Nl5. Philadelphia. 

WE supply every noted magician. Large 
professional catalog SOc. Holden's. 
West 42nd S tree t . New York.. 

P220 

BE a Magician. Large professional magic 
eatalog of latest tricks. 35c. Ireland. F-109 
North Dearborn. Chicago. 

500 TRICKS Catalog and book "84 Card 
Tricks ' ' . Both only SOc. Robbins Co .. 
152-P West 42nd St .. New York. 

SOO TRICKS you can do ! Send 10c for 
Douglas famous Catalog. best in magic at 
lowest prices. Unequalled service to ma-
glcians for 30 yeal'S. Douglas Magicland. 
Dept. !l. Dallas. Texas. 

200 ELECTRIC stunts. 110 vol ts . $1.00. 
Cutting Sons. Los Altos 2. Calif. 

LEARN magic. Ventriloquism. Mind-
reading. Wri te for particulars. Quacken-
buch. Big Flats. N. Y. 

VENTR ILOQUISM Taught . 3c stamp 
brings particulars. Smith. 801 Bigelow. 
Peoria 5. I ll . 

400-PAGE Catalogue of 2000 Tricks. 
pocket. par lor. stage. World' s Finest 
Magic. Send Sl.OO for Catalogue {refunded 
first $5.00 order). Kanter ' s. S-1311 Wal-
nut. Philadelphia 7. 

VANISHING Quarter trick and catalog 
25c. S t erling Magic Co .. R oyal Oak. Mich. 

AMAZING Ghost Quarter Trick Free If 
25e is sent for Big Illust rated Catalog list· 
!ng 500 Wonderful Magic Tricks. Rush 25c 
Now. The Magician, 2463-S Kensington 
Ave .. Phlla 25. Pa. 

LAROE 160 Page Magic Catalog 35c for 
Beginners and Professionals. Chicago 
Magic Company, 2300- X No. Mason Ave-
nue. Chicago 39. • 

LEARN the tricks of the card and dice 
shark by reading our expose book and cat-
alog mailed prepaid for 25c. Vine. Hill & 
Co .. Box 35P. Swanton. 0 . 
LEAR~ Vent riloquism. Free Informa· 

tion. Stat e Age. Maher. Box 36-889 Ken-
stngton Stat ion. Detroit 24. Michigan. 

3'7 COI N COLJJECTJNG 

FREE! Foreign coin. bankn ote and Coin 
Collectors' Illustrated Catalog to ap-
proval service applicants. Send 3c POStage. 
Tatham Coin Co. . Sprtngfield-DSO. Mass . 

OLD Money Wanted. Do you know t hat 
Coin Collectors pay up to $100.00 for cer-
tain U. S. Cents? And h igh premiums for 
all rare coins? We buy all kinds. Send 4c 
for Large Coin Folder. May mean much 
profit to you. Nuismatlc 
Por t Worth. Texas. 

co .. Dept. 30. 

54 PO PULAR SCIENCE 

GET profit and pleasure in collecting old 
coins. Send 10c for 56 page Illust rated coin 
catalog. You·n be delighted with it. Send 
for it now. B. Max Mehl. 374 Mehl Bldg .. 
Ft. Worth. T exas. Largest r are coin estab· 
llshment in U. S . Established 48 years. 

FREE Appraisal on your coins. If you 
wish to Buy coins. send 5c f,or selling list. 
Twm City Coin Exchange. Room 301. Nis
sen Bldg .. Winston ·Salem. N. C. 

$10.00 EACH for certain Lincoln pen
nies; Indianheads $50.00. Send dime for 
catalogue of prices paid. Lincoln Coin 
Company, El khart 4. Indiana. 

LAROE $1 .00 Bill $1.60. Lar ge $2.00 Bill 
$3.40. 10 Wooden Nickels $1.00. 100 differ 
ent F-oreign coins $3.95. 255 Page Guide
book $1.50; Handbook 75c; Giant Bargain 
Catalogue 15c. Bebee Coin Co.. 1180 East 
63rd. Chicago 37. Illinois. 

U.S. coins lowest p r ices. Send stamp for 
lists. Hutchinson. 3463 I S t reet. Philadel
phia 34. Penna. 

BUYING-Selltng-Lists lOc. Catalogs 
SOc. Bason, 24 Maple Drive. New Hyde 
Park. N. Y. 

MAGNIFICENT stock of U . S . coins. All 
series. Catalogue listing 2500 coins 15c. 
$50.000.00 Stock of gold coins Worldwide 
selection. Catalogue 15c. James Randall . 
116 South Michigan Avenue. Chicago 3. 
Illinois. 

COMMEMORATIVE $~2 - Columbus. 
Washington. Cleveland. Stone Mountain, 
$1.50 ea. Illustrated Cat alogue 2Sc. Norman 
Schultz. Salt Lake 9. Utah. 

43 MIXED Indian Pennies $1.00. 33 Dif 
ferent Foreign Coins $1.00. Chelsea. 40 
West 18. N. Y. C. 11. 

40 STAl\IP COLLECTL"'JG 

ZOWIE- E·E! A Barrel of Fun for only a 
Dime! SOO United States Stamps- Abso
lutely unplcked and unsort ed. just as re
ceived from church missions. Many varie
ties. Including large commemoratives. air
malls, high denominat ions up to $5.001 
S tampdonl's biggest package of fun . and 
you might find something really valuable!! 
Price only lOc to serious approval ser vice 
applicants. Money back If not delight ed. 
Illustrated bargain lists with each order. 
Mystic Stamp Co .. Dept. 55. Camden. New 
York. 

FREE! Crystal-Mount Sample. Harrlsco. 
204 T ransit Bldg .. Boston. Mass. 

DEALER'S Wholesale Catalog. Post age 
Jc. Franksco. 5031 Queensbur y. Ba ltlmore. 
Mar yland. 

NICARAGUA "Tin Pan Alley" Diamond. 
Ecuador showing George Washington . and 
American Flag in natural color s. Fezzan. 
Trieste. "American Army" stamp First 
U .S. Comml!moratlve . $100.00 Shanghai. 
Corsica. Anzac. Antique. ot h ers all 5c ap
provals. Capital Stamp Co. . Dept. 10. 
Lit tle Rock. Ark. 

128-PAGE Unit ed S t at.es Ca talog. 1.000 
illustrations. 25c. Harris & Co .. 204 T ran
sit Bldg .. Boston. 

WORLD'S Largest Stamp (7~2 x 14 
Inches). A real curiosity! R etails for 50c. 
only Jc to approval applicants. Tatha m 
Stamp Co.. Sprin gfield SO. Mass. 

200 DIFFERENT, including R oose velt 
triangle. 5c t o approval applicants. S. Ava
lon Stamp Co. . Springfield. Mass. 

POUND s tamps containing thousands 
$1.00. Longacre Shop. 100c West 42nd, 
New Yor k City 18. 

WOW! $10.00 Worth Of Fun 10c! What 
a treasure hunt ! Big package SOO Foreign 
Stamps, including airmaUs. pictorials and 
others from the world over; stamps worth 
up to 25c each. This offer sent for 10c t o 
Approval Applicants Only. Jamestown 
St amp Co .. Dept. 5. Jamestown. New York. 

FREE! Unusual Illustrated Lists. Little
ton Stampco. Box 66. Littleton. New 
Hampshire. 

FREE! Illustrated Unit ed S t a tes Cata
log. Low Prices! America. Bristol. Conn. 

UNITED STATES a pprovals complete 
coverage fine quality. attractive prices. 
Seminole Stamps, Box 1138-S, Coral 
Gables. Florida. 

FREE- Illustrated Catalog. Kenmore 
Stamp Co . . Dept. 39. Arlington 74. Mass. 

CASH For Your Duplicat es. Particulars 
free. Goliath. Bethlehem 8. N. H . 

FREE- Famous Americans Set. Flag 
Set. National Parks Set. and Presidential · 
Set t o $5.00. A total of 90 Stamps Free to 
Customers for our unsurpassed U. S . and 
foreign selections. Send 3c for 15 of the 
above Stamps and full part•.culars. Tri
boro Stamp Co.. 145 Nassau St.. Dept. 
208. N . Y . 

COLD-Blooded M-u-r-d-e-r! 200 British 
Empire S t amps: Con tains new colonies o! 
Norfolk an d Tokelaw Islands; Grahamland 
( Britain ' s only colony at t he South Pole) ; 
Pakistan; Nepal; big stamp commemorat
ing murdered Mahatma Gandhi ; many 
other fascinating varieties. including 
st amps cata loging up to 20c each! Amaz
ingly Low Price ( with approvals) Only 
10c. Kenmore S tanu> Co., Section 16, A.r · 
Ungton 74 . Mass. 

POSITI VELY Greatest F ree Offer! Lat
est Scot t's International $6.00 stamp al
bum-covering entire world, contains 
36.000 illust rated descrip tive spaces; Scott's 
1949 S tandard $7.00 cat a logues " Philately' s 
Encyclopedia"-absolut ely F r ee to appli· 
cants for foreign approvals becoming cus. 
tomers. App roval Ser vice, P . 0 . Box 1700. 
San Francisco. 

YOU Need These! All six for lOc! To 
introduce our Exceptional Approval Serv
Ice. we 'll send you: 1. Pocket Stock Book. 
2. Watermark. Det ector. 3. S t amp Tongs. 
4. Perforation .Gau ge . . 5. Book for Dupli· 
cates. 6. P ackage of S t amp H in ges. All 
only 10c .to approval applicants! Free! Big 
list ot her bargains. Jamestown Stamp 
Co., Dept. D . J amest own. New York. 

FREE! Asi.a. Africa. Europe Packet. Ap
provals. Desk B . S tandard Stamp Co .. 
Barneveld, N. Y. 

UNITED States Commemorative Collec
tion. Tblrty.t hree different unused. Co· 
lumblnns to 1943 issues only. P r ice $1. Re
quest approvals. "Stamps, " Albany 5. 
New York. 

FREE-Canadian Sets Royal Visit. 
George VI. George V. Coronation . Jubilee. 
o t hers. to approval applicants. Ensign. 
Box 118-P, So. Orange. N. J . 

FREE! Porto Rico Airmail Triangle 
(World's Only American Colonial T r i
angle !) Cook Islands. Syria. Ivory Coast. 
Damascus. Elephant Land, Cambodia. 
Harem. Philippine " Slave," others . AU 
Free for Jc post age. Approvals. Belmont 
S t ampco. Washington 10. D . C. 

FREE. Military Govt. Set. Approvals. 
Raymax, 123-X WilUam S t . , N. Y. 0 . 7. 

FREE--Bulgaria. Congo, Algeria. Sudan. 
For eign Approvals. Colonial, Box 326B. 
P assaic. N. J . 

1862 PRINCE Edward IslandJ!- J ust 3c 
with approvals. Viking. 130· P Clinton St .. 
Brooklyn. New York. 

UNITED States stamps nearly 100 years 
old, Roosevelt set. others. 40c value-onlv 
5c t o applicants United S tates approvals. 
Wakonda. 140F Nassau. New York 7. 

$1-$2-$S UNITED Stat es . commemo
ratlves. airmail. high values In large col
lection United States stamps only 5c to 
applica n t s Unit ed States approvals. Met · 
r opoli tan. 140A Nassau. New York 7. 

FINE Approvals . Fast. personal service. 
What countries do you prefer '? I 'll send 
their s tamps. Milton Skinner. 438 Locus t. 
Long Beach 12. Call.!. 

FREE! Uni t ed S t a tes Mint Block. Rus
sia Airmails Packet . Approva ls. Green
wood. 263 Merid ian, Miam i Beach, Florida. 

FREE! Power ful magnifying Glass-to 
approval buyers; also big bargain lists . 
Jamest own Stamp Co.. Dept. 202. James
town, New York. 

OLD. scarce U. S . seconds on appro''al. 
Slightly defect ive. bargain prices. Hearn
feld . ClintonhUl Station. Newark 8. N. J. 

25 DIFFERENT s tamps l Oc. F . Tunis. 
Wakeman Ave .. Newark 4. N. J . 

WORLDWIDE Different: 20o-2Sc; 50o-
50c; 100o-$1.25; 2000---$3.00; 500()-$15.00. 
Beacon Sales. M.aynard 3. ·Mass. 

U. S . P RICE List. Send Postage, S t a te 
Stam p Studio. 1225 P ark Building. Pitts
burgh 22. P a. 

Copyrighted material . 
_,_.1 



SCIENCE 0 1fi'PO'R TIIN I TIES 
FREE "Stamp Finder." Tells instantly 

country to which any stamp belongs. 32 
pages profusely illustrated. Approvals. 
Garcelon. Calais 18. Maine. · 

EXOTIC Pictorial Collection: -8akalava 
Chieftain, Fe7.zan Ghadames. Djibouti. 
Togoland. Reunion. Andorra, Algeria. 
Miquelon, Tunisia. Monaco. Guadeloupe. 
Mart inique. Many others. Everything 5c. 
i mperial Stampco. Tampa. Florida. 

50 DIFFERENT U. S. lOc. No approvals. 
Price list free. Seidenberg. Cassopolis. 
Michigan. 

50.000 STAMP Grabbags 25c each. An
derson. 630 Bingaman. Reading 2. Pa. 

307 ALL Different 10c. Commemora
tlves. Triangles. Bicolored beauties. Hlgh 
Values! Strange Countries! New varieties 
galore. Only 10c with aPPl'ovals. Garcelon, 
Hox 418. Calais . Maine. 

FREE! 25 Difl. Stamps from 25 Difl. 
countt·ies. Approvals Included. Clula. P . 0. 
Box 2511. Paterson. New Jersey. 

LIBERIAN Trtangulars. 10c with ap
provals. Vargo Stamps. 6044 South Fair
field . Chicago 29. Ill. 

U. s. 797 SPA Sheet only 5c to appli
cants for U. S. approvals. M. Haycock. 
333-86th St .. Brooklyn. N. Y. 

AIRMAILS-worldwide variety. Bargain. 
Wit h approvals 5c. Arthur Wirth, Nor
wtchtown 2. Conn. 

FLAG Stamp Free with U. S. Approvals. 
E. wenlgman. 1933 Patterson . Chicago. 

WORTHWHILE New Zealand Semlpost 
als ( 1943 Princesses Triangulars) only 10c 
with approvals. George Riehle. 840 Oak. 
Alameda. California. 

10 U. S. Over 40 years Old 5c Appromls. 
Scott. Middle St .. Lexington. Mass .. 7J. 

75 STAMPS from 75 countries lOc to 
a pproval applicants only. BJorn Nielsen. 
Monmouth 1. Maine. 

PENNY Approvals by Country. M. H . 
Hoerntng. 102 Farmington. Arkansas. 

25 EGYPT 5c plus big price list (pack
ets) . Chase. 1026 Walker Avenue. Oa kla nd 
10. Calif. 

GENUINE " Goya Nude" set 15c \Cata
logs 55cJ. Approvals. Royal Stamp Com 
;;>any. Tamaqua 2. Pa. 

NEWFOUNDLAND. most popular coun
try now a province of Canada. Many New
foundland stamps becom ing scarce. 25 dif
ferent. 50c; 50 different . 81.50. R ussell. 
224 West 17t h St .. New York City. 

ALL-Aboard! The Philatelic Special. 12 
Train Stamps and packet of 100 different 
stamps for 10c with approvals. Reich 
Stamp Co .. 4647 Kenmore. Dept. 819. Chi· 
cago 40. Ill. 

1c EACH and Less! Thousands of Bar
gains ! Cole. 4J-G Rlnewalt. Buffalo 21. N.Y. 

750 F·RANCE and Colonies Stamps only 
10c with Approvals. Littleton Stamp Co .. 
Littleton 26. N. H. 

FREE 500 hinges and 15 different Can
ada with approvals. J aydee. 218 W. Dick
inson. Grand Rapids 7. Michigan . 

TOPS! Our booklet "How to Collect 
Stamps." Send for your free copy today! 
Littleton Stampco. Lit tleton 29. N. H . 

UNPICKED: 5000 U. S. $2.00; 5000 For
eign $J.OO. Kuhn, 81- 10 Broadway, Elm
h urst. N. Y. 

FREE! 25 dlflerent U. S. Approva ls ac
company. VIllage Stamps. 90-39A 214 St .. 
Queens Vlllage 8. New Yor k . 

42 H OBBIES, COU.ECTIONS 
I NVENTI NG can be an interesting and 

Pl'Ofit able hobby. Write for complete par
ticulars. Institute of American Inventors. 
Dept. JO-E. 2926-Eye St. . N. W .. Wash
ington 6. D. C. 

UNUSED matchbook covers-100 differ
en t $1.00-catalog toe-Charles Edelman. 
I311P East 84. Cleveland 3. Ohio. 

10 ANCIENT Indian Arrowheads Sl.OO. 
Tomahawk $1 .00. Lis t Free. Lear 's. K irby. 
Arkansas. 

UNPAINTED plaster ornaments. Loxite 
for moulds. Free literature. Midwest Nov
elty Manufacturers. Box 788-B. Anaconda . 
Montana. 

H ANTIQL'ES, R.t;LicS, 
INDIAN GOODS 

AM sell ing my huge collection of Au-
thentic Indian relics. M. F. Selleck, Box 
1342. Denver. Colo. 

-16 ~UNERALS 
& PUECIOUS STONES 

SCINTILLATING Australia n Opals 5 
Dollars. specimens 50 Cents. Woodrow 
Oldfield. 22 Ru.ssell Street , Drummoyne. 
Sydney. Australia. 

ZIRCONS. diamond- like white . blue. or 
golden. carat size plus 2 crystal clear spar-
kUng zircon side stones S3.85. Others Cat-
s log 10c. Imhusex. Box 232. White Plains, 
New York. 

GEMSTONES. Mineral specimens. Every 
variety. Lowest prices. Postcard brings 
free list. Plummer's. 2177D Bacon . San 
Diego 7. Calif. 

GEMS. precious and semi-precious. all 
genuine from world wide sources. Deal di-
rect. no overhead. save money. Catalog 
lOc. Hill Co .. Route 7-K. Salem. Oregon. 

-17 {'AMER.>\S, PHOTO S UPPI.IES 
BARBEAU Buys. Sells. Exchanges Cam-

eras. Enlargers. Projectors-Leica with 3.5 
Elmar and case $90.00. Barbeau's. Oswego. 
New York. 

BASS Says: Bargaingram 257 ready and 
waiting for you . The book which tells all 
. . • t he finest In new and used came/1. 
equipment. a veritable encycloped . 
Write. phone or call the sign of the old 
" Horse Trader" . 39th yea r of satisfaction 
or your money back dealing. Bass buys. 
sells and trades. Bass Camera Company. 
Dept. AG. 179 W. Madison S t .. Chicago 2. 

PHOTOGRAPHY for pleasure or profit. 
J,('arn at home. Practical basic training. 
Long established school. Write for free 
bOoklet. American School of Photography. 
1315 Michigan. Dept. 174C. Chicago 5. 

AMATEUR Photo graphers--send for 
free copy of new. out standing photographic 
publication. Photomarketeer. 542 5th Ave .. 
New York 19. N. Y. 

USED 21,~ X Jl ' Speed Graphic with '" Coat('d Ektar Lens. Supermatic shutter. 
King Sol Flash. Kalart Rangefinder Three 
holders case. $190.00. Barbeau·s. Oswego. 
New York. 

BUILD Contact P rinter described July 
issue Popular Science Page 202. Write for 
Part11 Price List . Dick Rose. Everett. 
Washington. 

.. 8 PHOTO F I NISHI NG 
T HREE prints each 8 exposure roll 40c. 

Two each 35c. One each 25c. Reprin ts 3c. 
L. A. Eastman. Bode. Iowa. 

8 PRINTS all enlarged to near ly post-
card size from your roll or negative 25c; 
16-50c. ( Trial offer) Wlllard Studios. Box 
J535G. Cleveland. Ohio. 

16 ENLARGED. Jumbo. oversi7.e derkled 
prints from any 6-8-12-16- 20 or 36 expo-
sure roll film developed only 35c and this 
ad. Electronically exposed. Enlargement 
coupon free. Skrudland. 6444-W Dtversey. 
Chlr.ago. 

WALLET photos and cards sealed in 
plastic are moistureproof and soilproof. 
Three for Sl. Man kato P lastic Seal. Man-
kato. Minnesota. 

OIL coloring photographs can be a fas-
cinating hobby or profitable sideline for 
t hose with artistic talent. Learn at home . 
Easy simplified method. Send for free 
booklet. National Photo Coloring School. 
1315 Michigan. Dept. 1726. Chicago 5. Ill . 

8 BEAUTIFUL Double Size pictures and 
roll developed JOe. 8 hour service. Free 
Mailers. Pacific Photo Service. Box 666. 
San Francisco. Calif. 

J5MM ROLLS Developed- En larged 
J l,~x5 Prints. 36 exposures $1.25. 20 expo-
sures 75c. 8 exposure rolls developed. 
printed oversize JOe. 12 exposures 45c. 16 
exposures 55 c. MacDonald's Photos. Box 
228-C. Congress Park. Illinois. 

NO Negative'? Send picture and Sl.OO for 
new n egative and two enla rgements. Nega -
tive and ehlargements from each add!-
t iona! p icture. 50c. Individual attention. 
No mass production. Atlantic Photocraft. 
P . 0 . Box 27. Boston 26. Mass. 

SENSATIONAL! a~ x 10~ enlargement. 
beaut ifully oil-colored soc. Surgals. J300 
Beach. Chicago. 

GREAT News! Price reduction on our 
f amous Century Jumbo Oversize fin ishing. 
Our new Chicago p lant makes these reduc
tions possible. and new improved equip
ment, exclusive with Cent ury. produces 
sensationally magnificent quality work. 
Any a-exposure roll finished deluxe style 
only 30c. 12 exp. 45c. 16 exp. 55c. 36 exp . 
$1.25. All oversl7.e reprints 4c each. Free 
Mailers. Send us your next order. you wUl 
be delighted with results . Century Photo 
Service. Box 5208. Chicago 80. Illinois. 

ROLL developed. 8 prints and two en
largem ents 25c. Trial offer. Young Photo 
Service. 406-C. Albany 2. New York. 

2 BEAUTIFUL H i-Gloss prints each good 
negative a nd enlarging coupon with each 
6 or 8 exposure roll developed 28c. Owl
photo Co .. Weatherford. Oklahoma. 

FILMS Developed. Quality work. En
larged Fanfold prints. 35c 8 exposures. 45c 
12 exposures. P ittsburgh Photo La b .. Box 
9665. P ittsburgh 26. Pa. 

50 PHOTOPIUNTS, PHOTOCOPIES 

HOLLYWOOD Model Directory. "Photo· 
phone 400 pin-ups." Artists-Photogs' 
Casting Guide. f sample copy- $1 and this 
Adv.) 1117~2 W . Olympic. Los Angeles 
(15). California. VA-879J. 

PHOTOCOPY anything yourself. Papers. 
books. No darkroom. 8 ~2 x 11" complete, 
$6.95. Fotoflek . 4801 Yarmouth Place. Cin
cinnati 29. Ohio. 

51 ~lOTION PICTl1RES, 
SOUSD EQCIP:\U~NT 

GUARANTEED fresh anti-halo outdoor 
movie film! Weston 12! Dayl ight loading! 
Processing free! Three spools double 8mm. 
$3.45! Six single 8mm for Unlvex. S4.601 
Postpaid! Catalog. Fllmcraft. 47th Holly. 
Kansas City 2. Missouri. 

BASS Says : 39 years of leadership guar
antees sntlsfa ctton. F inest Cine equipment. 
8mm.. 16mm.. and J5mm.. silent and 
sound. Write the old ' 'Ho1·se Trader". Sat· 
isfaction or your money back always! Bass 
Camera Company. Dept . A .. 179 W. Madi
son St .. Chicago 2. 

85 KODACHROME movies! War. Atom 
Bomb. Travel. Air. National Parks. Beau
tiful Models. Catalog. 3c stamp. 2 scene 
· ·watkiki ' ' sample. $1.00. Specify 8mm, or 
1Smm. World In Color Productions. 
Elmira. N. Y. 

BETTER 8mm and 16rnm Movie Camera 
Film. Lower pr ices. Better Films. 742 New 
Lots. Brooklyn 7. N. Y. 

397 FREE R ental FUm Sources. Latest 
Compilation $1.00. Waverlynn Company. 
Dept. 2. 436 W . 42nd St .. N. Y . 18. N. Y. 

UNUSUAL Film Subjects. 8-16mm Ko
dachrome projection length sample " AI· 
lure " . $1.00 I Ref unded). Art slides. sam
ple 50c. fi ve tor $2.00. " St rip Polka " 16mm 
sound. $6.50. Exchanges! Bargains! Big 
catalog wi th sample film. 25c; refunded 
first order. Write U>day. National Film 
Supply. Broadway Sta. ( E). Toledo 9. Ohio. 

35MM ANSCO Color Reloads- fresh 
stock guaranteed! 20 exposures $2.50 In
cludes color processing. unmounted. J for 
$5.50. Indoor. outdoor--specify type. Photo 
Surplus Sales. Box E. 12 Duane S t.. New 
York City. 

8-16MM. Silent-sound films. Complete 
rental library. All latest subjects. Free 
catalogue. f sample tllm lOc) . Garden Film. 
J17 West 50th. New York 19. 

ORIGI NAL Party Films and Records. 
Adult Entertainment. Details. Interesting 
oflers dime. Albert s . Dept. P. 6369 De 
Longpre Ave .. Hollywood 28. Calif. 

SEND 10c for 1949 photographic cata
logue. Bargain list included. Sterling's. 
679 Northampton. Easton. Pa. 

LEARN movie proJection. management. 
Free Catalog. Theatre School. Elmira. N. Y. 

F REE Processed Film Weston 10 100 ft. 
16mm SJ.25. 25 ft . double 8mm $1.50 with
out processing. 100 ft. double 8mm $2.35. 
16mm $2.25. Free Circulars. Fromaders. 
Davenport 5. Iowa. 
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SCIENCE OPPO'RTVNITIE6 
$4.00 RENTS 16mm sound 1;2 hr. pro

arams. Free lists. Valuable premiums with 
:ftlm rental contracts. Community Movie 
Circuit. 1285 Bailey. Buffalo 6. New York. 

WAN'IED. We'll pay hard cash for si
lent or sound Bmm or 16mm. new or used 
movie film. Write and tell us what films 
you have. and how much you want for 
them. Camera Shop. 760 Broad St .. Provi
dence, R. I. 

PREE movies. Thousands of subJects. 
Interesting_ Entertaining. Fascinating. 
New directory-only 50c. International 
Cine Society, Dept, 102-D. 1300 Taylor. 
N.W., Waahlngton 11. D. C. 

"LADY Eve" Glamour Movies. Equip
ment. Free catalog. Home Pix, 1674 Broad
way, New York 19. 

ART model films 16mm rentals exclu
sively, adults list. Enclose stamp. Revere 
Films, Box 1051 . Detroit 31, Mich. 

DYNACOLOR-New 8MM-at last you 
can afford color film . Send $3.00 cash. 
check or MO or Inquire today, Guaran
teed. Dynacolor, Dept, S2. Rochester 3, 
New York. 

EXCITING FUms. 8 or 16mm. Send 25c 
for sample strip and giant list. Art-Photo. 
Dept. S. 628 Nostrand Ave .. Brooklyn, N. Y 

COLOR Film 50' 8MM $3,95, F-a-s-t 
Panchromatic $1.65. MK Photo. 451 Con
tinental, Detroit 14. Mich . 

6Z MUSI(), 
MUSICAL INSTRUl\lENTS 

SWISS Musical Units 12. 75. Music 
Boxes, 131 West 42nd, New York 18. 

FRASER Violins lead alii Folder. Fraser, 
2025 Stark. Saginaw, Michigan. 

GUARANTEED Band Instruments. Ac
cordions, Guitars. Pianos, Drums. Equip
ment. Lower Prices by Mail. Send lOc for 
catalog. Harden's Music. Marion P. Ohio. 

HAWAIIAN · Guitar System $1.00 Mor
ran. 222~2 West Third, TUlsa. Oklahoma. 

SWISS Music Box Movements sUitable 
for novelties. 400 Tune Selection, $1.00 to 
$3.50. Send for Cata log. Bell Music Box 
company. Box 49. Planetarium Stat ion. 
New York 24. New York. 

SWISS Music Movements Assorted 
Tunes $1.90 -Direct From Manufacturers 
Agent. Helax Company, 233 West 72 
Street, New York. 

63 SONG WRITERS 

POEMS Wanted to be set to music. Free 
examination. Send poems. McNeil. Maa1 
ler ot Music. 510-PS. s. Alexandria, Loa 
Angeles. California. 

SONGWRITERS. Songs Published 
Monthly, Advance Royalty. Send your 
aonrs or poema today for our excltlnr 
o1l'er. HollYWood Tunesmlths. Dept. lOF-C. 
1637 N. Vine. Hollywood 28. CaU.f. 

POEMS Wanted For Musical Setting. 
Send POem for free examination. Five Star 
loluslc Maaters. 646 Beacon Bldg .. Boston. 

YOP'R poems set to music, recorded. 
Free booklet, attractive o1l'er. Write. Song
land. 331 West 46th. New York. 

POEMS Wanted. Splendid o1ferl Rush! 
Rad.lo ComPOsers, WPSJ. Clinton. N. c. 

SONGWRITERS! Outstanding, ethical 
offer. Hlbbeler. 015, 2157 N. Avers. Ohl
caro 47. 

RECORDS outsell sheet music 5 to 1. 
Juke Box demand lncreaalng writers op
portunities. Music furnished usable poems 
on percentage. Recola Records. Hollywood 
28. Calif. 

POEMS Wanted. Percentage basis col
laboration. Terry Tune Master, 709~2 PS 
North Broadway, Oklahoma Clty 2. 

M RADIOS, SUPPLIES 
& EQUIP~lENT 

FIX any radio. Amazlnr new .Instrument 
locates radio troubles double quick. Simple 
instructions show you how. Thousands now 

uae. Free Write today for 28-paae U
•llltr~~ed technical manual. "The Inside 
Story . Peller Enalneering Co.. Dept 
IPSO. M5 George Street, Chicago, Ill. · 

BEGINNERS. Valuable experimental 
data free. Catalog. Laboratories, l)78-T, 
San Carlos. Calif. 

• . 
-

FREE-Money Saving Bargain Bulletins 
In radio and television sets, record chang
ers. tubes. parts. amplifiers. speakers. etc 
Write today, Radionic Equlp't Co.. Dept 
1508. 170 Nassau S t.. New York 7. N. Y 

HEADPHONES. Guaranteed U. S. Sig
nal Corps used headsets with adjustable 
leather headbands and Black Bakelite 
Earphones. Special now $1.99. Allen Radio • 
Dept. BPS, Clinton. _ Missouri. 

. 
PHOTOFLASH unit. Outlasts 10.000 

flashbulbs. $49.50. Very limited quantity 
Precise Measurements. 942 Kings Highway, 
Brooklyn 23. New York. 

BARGAIN Kits! BuUd electric eye, volt
meter, oscillator. $2.95 complete. Snooper
scope supplies. Infra red filters 15C. Pre
else. 942 Kings Highway, Brooklyn 23, 
New York. 

NOT selling radio courses! But If plan
ning to ,;tudy radio, don't taU to write for 
free Information. Valley Radio Service, 
Pharr, Texas. 

BUILD AC Operated B Supply for your 
Port able Radio Described July Issue Popu
lar Science Page 194. Write for Parts Price 
List. Dick Rose, Everett, Washington. 

MAKE Simple, Tubeless, Batteryless 
Distance-Getting Crystal Radios. Crystal 
and illustrated instructions 25c postpaid. 
Allen, 427-S, Clinton. Mo. 

TELEVISION 

ENHANCE TV and FM Reception. triple 
antenna life. Maintain peak performance 
With "Tele-Cote" a. liquid application of 
sta.lnless steel applied to antenna diPOles 
and retlectors. 16 oz. can $2.25, to "Tele
Cote." 385 Eaat 18th Street. Brooklyn 26, 
New York. 

56 BUSINESS OPPORTUNITIES 

$25 WEEKLY worltlna two hours dally. 
No canvassing. No Manufacturinr. Lycke, 
Box 2471. Cleveland 12. Ohio. 

ENVELOPES addressed accurately, rea
sonably. Fast Service. We have capable ad
dressers In your city. Glenway System 
y713-Z Euclid. Cleveland 3, Ohio. ' 

137 PLANS to make money local. mall 
order. Particulars free. Elite Co., 220-A 
Orand St .. N. Y. 

GOOD Paying Business Silvering mir
rors. platina autoparts, reflectors, bicycles • 
bathroom fixtures . etc.. by late methods. 
No tanks or shop required, outfit ·furnished. 
Free Booklet. Ounmetal Co., Ave. E , De
catur. Dlinois. 

A FACTORY In your home garage ! Mfg. 
and sales rlrhts. mechanics ' waterless 
hand cleaner. $500-$800 monthly. No spe
cial equipment necessary. Formula free. 
Western Aircraft Mfr •• Dept. o. Los An
geles 6, Calif. 

OPERATE profitable maU order bus iness. 
Write Walter Service, 4159- B Eaat 112th. 
Cleveland 5, Ohio. 

PLASTIC Tablecloth Covers. Curtains. 
Drapes. Baby Pants. Bowl Cover and other 
Plaatlc Articles seUing lUte wildfire! Ma.ke 
btg money now I Free De taUs. Write L & M 
Co .. Dept. 59- N, 510 St. Charles, St. Louis, 
Missouri. 

TRAVEL An.:vwhere: Anytime. Earn 
$85.00 week: up. No experience necessary. 
Litera ture free. Travel, LaOranre 2. Ind. 

MAKE money addressing envelopes. Our 
lnstruction.s reveal how. Olen Olenway 
5713 Euclid. Cleveland 3. Ohio. ' 

VENDING machines earn bJ.g money! An 
Investment as low aa $10.50 W1U start you 
In this faaclnattng, profitable busineaa that 
can lead you to the road of succe.sa and 
independence. Routes can be estabUshed 
and operated ln either full or spare time 
with no experience needed. Write for full 
detalls and our Free catalog illustrating 
our nut. candy, rum a.nd stamp vendors: 
also pin ball machines, music boxes, etc. 
Write Immediately to Parkway Machine 
Corporation, Dept. II. 623 W. North Ave
nue. Baltimore 17. Maryland. 

POPCORN Machines. Potato Chip out
tits. Lone Eakins Co., 4963 Hi St., Sprtng
fteld. Ohio. 

I MAKE blr money l.n the mall-order 
business. You can do the same at home 
with copyrighted system. Write me. I'll tell 
;rou how. F . Little, RD # 1. Olenahaw. Pa. 

RECAST old batteries into new. Latest 
achievements. Battery Laboratories. Min-
neaPOlis . 

MAIL Order Otrers Increases Income . 
Independence, Unlimited Posslb1Utles; free 
literature. Manhattan House, 126 Lexing-
ton. New York 16. 

START Mallorder Bookshop-Everything 
furnished . 25c brings booklet. samples. ex-
citing Ideas. General Publications. Os-
sinlng 1. New York. 

PEANUT roasters; popcorn machines. 
vendors. copper kettles, heating equip-
ment. Northside Co., Indianola. Iowa. 

CASH For your Idea. 280 manufacturers 
need Inventions. patented or unpatented. 
List free. Invention Bureau; 208-S Clinton. 
Oak Park, Illinois. 

EARN $50.00 or more weekly operating 
vending machine route in your spare time . 
As small an Investment as $13.95 wm get 
you started. Details free. Danco Ooin Ma-
chine co.. Dept. PS.. 1302 E. Baltimore 
St., Baltimore 31. Md. 

''ELECTROPLATING-Know-How•• in-
eludes oaby shoe metallizing and other lu-
crative fields tor you. Write for my free 
illustrated booklet! Joseph B. Kushner. 
Electroplating Consultant, Stroudsburg • 
33, Pa. 

''SPECIALTY Manufactur lnr' ' . Big 
money business . Start on small capital 
with dependable formulas. Send for Free 
Interesting booklet. Howard Robinson, Ph. 
G .. 1300-B South Ohio Street, Sedalia. Mo. 

UNPAINTED figurlnes-Wholesale-Re-
tail. Illustrated list free! Olnan. 642!4 
Broadway, St. Paul 1. Minnesota. 

METALLIZE Baby Shoea. Excellent 
profits. New system assures success. Free 
details. Treasures Forever, 89 Henry Ave .. 
Lynn, Maas. 

BIG Money-spare or full time. Hand 
painting fabrics . ties. blouses, leathers. 
etc. Is big business. New easy method. 
Help us fill demand. Free samples and 
complete plan. Hollywood Art labs, 333- A 
E. 2nd, Los Angeles 12. 

START a. Christmas Card Imprinting 
business. Write Dunbar. Mlddlebusb . N. J. 

F-QR an extremely profitable lifetime 
business. operate a Collection Agency-
Gredit Bureau. Easily learned. Free folder. 
Cole & Associates. Syracuse 2. New York. 

BRONZECRA.Fl' Baby Shoe Mountings. 
Beautiful Designs, Asht rays, Bookends, 
Picture Prames. Special Price $12.00 Dozen 
Sets . S ample $1.00 Prepald. Bronzecraft. 
774 Newark Ave .. Jersey City . New Jersey . 

DEPRESSION Insurance. Own money-
making bus iness . Inform a tion Free. 
Pru-Bx, Kingsport. Tennessee . 

"METALLIZING Technlques"-Manual 
for plating baby shoes, etc. $1 per copy. 
Plastics Research, Box 346. Alhambra. 
Callf. 

HOW To Set Up and Run a Mirror 
Shop! Resllver Mirrors. Make chipped 
glass nameplates. Elect roplat ing Salts and 
Rect l:fters . John Sprinkle, V 90, Marlon. 
Indiana. • 

MAKE money making new greaseless 
doughnuts at home on electric machine. 
Wholesale to grocers, drug stores. cafes. 
ha.mburger shops. Send for free recipes 
and pla.ns. Ray Do-Nut Company, 3605 
South 15 Ave .. Minneapolis 7. Minnesota. 

MAKE Rubber stamps. Feather Pic-
tures. Metallize Baby Shoes. Repair Dolls. 
Make plaater Novelties. Catalogue of "30 
Ideas" Free. Universal, Box 1076- B. 
Peoria, Ill. 

GET Into the Paint Buslneaal Help fill 
increaslnr demand for top quality guaran-
teed house paints, roof coatinrs. Interior 
finishes. specialties. Sell direct from long-
established manufacturer. full or part 
time, permanent; advance commissions. 
no Investment. Particulars free. or send 
soc for Bales Kit and start next week .. 
Standard Industrial Products. Inc. , Dept. 
PS-8, EvansvUle 4. Indiana. 

M..\KE strange plastt~lc POUnd . .Makes 
attractive 1loors. walls. buUd-ins. roofs. 
Build charming house $150.00 room. Bays 
Laboratory, Oklahoma City 9. 

NATURAL molding latex. Extra thick. 
Free Sample. w. Wooley, 115-B Donald, 
Peoria. Illinois. 

C pyrighted l'"ller I 

' 

-



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

• 

SCIENCE OJ:'P01lTIINIT/E$ 
MAKE Money spare or full time. casting 

Metal Toys and Novelties. Big wholesale 
and chain store 'tiemand for cast Metal 
Autos. Soldiers. Ashtrays. Banks. etc. 
keeps manufacturers busy. Production 
moulds furnished for up to 100 and more 
castings per hour. No experience or special 
place necessary. "Cash-in" on holiday or
ders now being placed. Write for full in
formation and illustrations of patterns 
needed. Mast Cast Products Co.. Dept. E . 
1696 Boston Road. New York 60. N. Y. 

400'fi, PROFIT Making-Distributing 
Postwar Haner Clean·er. (Not Ammonia
Kerosene!) Free literature. Rythmo-H-Ex. 
Kingttport. Tennessee. 

TRADE Magazines help you get ahead. 
Latest single copies. Over 1000 covering 
every trade. business and Interest. L ist 
with prices. Free. Commercial Engraving 
Publishing Co .. 34S North Ritter. Indian-
apolis 19. Indiana. · 

"EVERYBODY Likes Candy"-Learn to 
make professionally, (Our 39th year. ) 
Ragsdale Candles. D7. East Orange. New 
Jersey. 

LIQUID Rubber. make flexible molds. 
Free Sample. Chaney. 1130 E. 16th St .. 
Jacksonville 6. Fla. 

YOUR own profitable home business. 
Preserve live ftowers to last forever. Spare 
or full time. New discovery-simple-fas
cinating. No experience necessarY. Send 
$2.00 for working equipment. instructions 
and valuable sales plans. Satisfaction 
guaranteed or money refunded. Herman
sen. 210 F ifth Ave.. Suite 1102. New 
York 10. N. Y. 

PLANNING a small mail order business? 
Booklet shows How. 36 pages full of OP· 
portunities. Copy only lOc. Special. Clar
ence Woodfall, Publ., Route 3. Charleston. 
Illinois. 

ELECTROPLATE on non-metallics. In
structions $1.00. Four ampere plater $19.95. 
Eight ampere $29.95. 30 ampere $85.00. 
Kissel Electric Products. 431 Sherman. 
Galion. Ohio. 

MAKE- Perfume-Profitable mail order 
business. Information free. "Interna
tional." 6347 Parnell-PS-8, Chicago, Ill. 

QUICK Fortunes from this Fabulous 
New 011 Boom Colorado-Wyoming·New 
Mexico-Idaho. Shoot $100 or so for 40 acre 
lease with possibilities to $20.000 or more. 
I'll watch everything for you. Money Back 
30 days if not pleased. Ft·ee particulars 
quick. Dyer-PS, 1835 Champa. Denver. 
Colorado. 

FOR Penny-Ball Gum Venders Factory 
To You Write Coastal Photo·Supply Co .• 
Export-Division. Wallace. N. C. 

" LIFETIME Repeat Orders!" Sell ·our 
Business Cards by mall. your territory. 
Small "Starter" Plan. Lynn Products, 
5710·12 Bankfteld. CUlver City. California. 

UNPAINTED Plaques. novelties. figu
rines. Instruc.tlons dlme. Perry Novelty 
Company. Perry. N. Y. 

BABY shoe business For Sale with or 
without manufacturing equipment, book
ends. ash trays. photopanels. 400 satisfied 
retail distributors with samples. 25000 Ad· 
verttsing Folders. A going business that 
will stand closest investigation. Priced for 
quick cash sale-Provo Statuized Shoes, 
Escanaba . Michigan. 

ASSEMBLE Swiss Musical Churches. 
Complete Kit $3.50. Sells on sight. Pilt
zecker Swiss Imports. Wood-Ridge. New 
Jersey. 

WOULD you pay 3%-ftrst $350 made'? 
Illustrated book "505 Odd. Successful En
terprises" free! Work home. Expect some
thing odd! Pac1ftc. Oceanside. Cali!. 

100 BUSINESS Ideas-Formulas-Also 
200 Plans for Heavy Duty Machines for 
Shop-Home-Farm. Fiasco Sales. 2505PC 
150 St .. Flushing. New York. 

COIN machine that dispenses America's 
most popular and fastest moving candy 
bar. Terrific profit returns on investment 
as low as $37.50. Unlimited opportunities. 
Saratoga-National Enterprises. 101. 2317 
Fruitvale Avenue. Oakland 1. California. 

FREE Folio. Wholesale Supply Sources. 
Business deals. Plans. Ideas. F1>rmulas. 
Kolamite Co . . Box 572 C. Dayton. Ohio. 

HOW and where to obtain Capital? Free 
details. Star Service, Wapakoneta. Ohio. 

BABY Shoe metallizing. Everything you 57 
net'd to know. Schoettle. Friendship 4. Ohio. 

1\10 NE l' 1\'IAKIN G 
OP.PORTUNITIES 

FIGURINES and all Supplies for Dres
den painting. Gift ornaments. Unpainted. 
many to choose from. Start a profitable 
business-hobby, Send 25c f·.>r Catalog. 
Will refund on first order. Suiter Art In
dustries. Jl4 Westport. Kansas City. Mo. 

REAL money making opportunity mak
ing Interlocking Concrete building blocks. 
Rex Products Co.. Dept. 21. Piqua. Ohio. 

NEW Industrial Hand Cleaner. Free 
manufacturing-distributing plans. Unusual 
money-making proposition." Aero-Sol-Ex." 
623-D West 14th Ave . . Denver 4, Colorado. 

SAWDUST. Turn it into cash. Six 
methods. Instructions 25c. Charles, 12-FG. 
Norwood. Ohio. 

COLORGLAZED Concrete Pottery made 
without molds. Patented method. Cemetery 
products. novelties. tiles. Basement leak
sealing. Money-making proJects. Booklet. 
details free. Men only. National Potteries. 
Grand Rapids. Minnesota. 

MAILING postcards selling repeat mer
chandise is profitable. Everything sup
plied. Details free. Gordon Publishers. 
Box 23. Pawtucket. R . I. 

GLASY -Cast. The Liquid Plastic that 
works the quick and easy way. Cold-Set. 
15 to 30 minutes for finished product. 
F'rce Samples and Instructions. Make em
bedment.s. novelties. plastic frames. ma
chine parts. etc. for real profits. Two lbs. 
for $2.95. Elasto-Mold: Flexible produc
tion molds made in 20 minutes. Also finest 
quality Rubber Latex. Wholesale Prices. 
Plastic Service. 294 Washington Street. 
Dept. K-2. Boston 8. Mass. 

SPARE minutes bring dollars selling 
this new burn ointment. Free details. 
Clover Products. 11860 Mississippi. Los 
Angeles 25. 

BRONZING shows profits. Literature 
concerning equipment and process free. 
Luther Jones. Box 7283. Ft. Worth. Texas. 

BIG Money Regralning-Refinishing Au
tomobile Dashboards-Garnish Mouldings 
for Automobile Owners. Dealers. Body 
Shops. Profitable-Fascinating-Undeveloped 
Field. Full details. Write Outman. 4323 
So. 38th . St. Louis 16. 

LEARN Plano Tuning. repairing at 
home. Tremendous field! Plano parts. 
tools furnished. Established 1935. Empire 
School of Piano Tuning. 606-A East Uni
versity Ave .. Champaign, Illinois. 

EARN At home. casting novelties. Free 
course nsing latex molds. Major Chemical 
Co.. 164 Portland St.. Cambridge. Mass. 

MAKE Big Money In Home Mail Busi
ness! Few dollars starts you-interesting. 
profitable! Write: Smith. Box 2592-B. 
Hines. Illinois. 

$46 FROM Square Foot Plywood; J igsaw 
necessary. Write; Woodart. Bridgewater. 
Massachusetts. 

BIG money. Spare or full time in your 
home. No Selling! Spray New Miracle Fin
ishes, Plush and Suede. on signs. radios. 
automobiles. figurines. lamps. toys. etc. 
Our business is bo.oming. Help us fill huge 
demand. New easy Flak-Kraft methods. 
Material costs few pennies. You get dol
lars. Free samples. complete powerful 
money making plan free. Write now! 
Coast, 1008 S. Los Angeles St., Los An
geles 15. 

WOULD You Like to earn $2 to $5 an 
hour reupholstering friend's or your car. 
Post card for details. First Upholstery 
Service. 727A West Congress St., Brook
haven. Mississippi. 

HOME Bu.siness I "Learn How To Fix 
Cracked Batteries!" Moneymaker! In
structions $1.00. Batteryman. Grand Junc
tion. Colorado. 

FREE Book "372 Unusual Porldwide 
Businesses." Australia. South America. 
$800.00 month repot·ted (exceptional) . Work 
delightful enterprises home. Prepare for 
surprise! Publishers-ca. Carlsbad. Calif. 

HIGH readershl~ver four million; 
Low cost--only SOc a word. That's what 

NO selling. operate coin machines. amaz
ing profits. details Free. Parkway Corpo. 
ration, Dept. 18. 623 W. North Avenue. 
Baltimore 17. Maryland. 

PROFIT with Larson Leathercraft. 
Belts. purses. 100 other ideas. Largest sup
ply in U. S. Catalog lOc. Larson, Dept. c. 
826 s. Tripp, Chicago 24. 

LEARN Sewing Machine Repairing at 
home. Install our wholesale motor kits. 
Make $125 to $300 a week. Free particu
lars. Taylor Service Co .. Hamilton PS. Ohio. 

DETECTIVES Earn Big Money. Expert· 
ence unnecessary. Particulars free . Wag
oner. P-125. West 86th. N. Y .. N. Y. 

SHELLCRAFT! Make beautiful sea shell 
Jewelry. Income or Hobby. Pace's, Box 
2'l9SP, Bradenton. Florida. 

200 SELECTED Money Making plans 
50c. Special offer. New York Publishing 
Co. . 86-44 121 St.. Richmond Hlll 18. 
New York. 

DOLLARFUL Idea$ for you Every 
Month in Advance-Voice Of Mail Order. 
Details Free. Advance Publishing Com
pany, 313 East 21st Street. Suite 800. New 
York 10. 

OPPORTUNITY Copy Fair Monthly. 
25c. Distributors wanted. Brewster. East
port. Maine. 

WOULD You pay 3'/t--first $350 made? 
Illustrated book "505 Odd, Successful En
terprises" free. Expect something odd! 
Pacific. Oceanside. Calif. 

173 WAYS to Make Money at Home"
Big book yours as gift! Tells how to play 
for pay. Given with special trial subscrip
tion to Profitable Hobbies-read by 100.000 
ambitious folks. Four big monthly issues 
only $1.00. Money back guarantee. Write 
Profitable Hobbies. 4041 Hobbies Building. 
Kansas City 16. Missouri. 

MAKE extra money at home In spare 
time. Raise Golden Hamsters. Small in
vestment. Literature free. Golden Gate 
Hamstery, 631-G Richmond St .. El Cer
rito. Calif. 

INTERESTING money makers 25c. Sat
isfaction guaranteed. Dawson. 1308F. The 
Dalles. Oregon. 

GLAZED Donuts! $500 Monthly Posi
tively Easy. comprehensive Instructions. 
Goldenrlch Course Complete. $15.00. Gold
enrich Bakeries. Hastings. Nebraska. 

NO work. No cosr.. Fabulous money paid 
for Dwarf trees. grown in your room. De
taUs for stamp. American. 385 La TiJera 
Station. Los Angeles 43. California. 

$100 WEEKLY. Own boss. Sell mothers. 
Leads spare (If full time. Details Sl.OO. 
Hamlin. 6215~~ Heliotrope. Bell. Ca!Hornia. 

OPPORTUNITY for your classified ad 
to be seen by over four mllllon readers in 
Popular Science Monthly. Write for order 
form to 0. K. Kelly. Classified Advertls
mg Manager. 351 Fourth Ave .. New York 
City 10. 

58 FOUMULAS, PLANS, ETC. 
FORMULA8-All kinds. Latest products. 

Literature free. Kemico. Park Ridge 15. 
Illinois. 

10.000 FORMULAS and Trade Secrets 
Free Literature. Stilimans. 555 Kingston 
Ave .. Brooklyn 3. N. Y. 

PRODUCTS analyzed. Duplicated. Im
proved. Formulas. Consulting Scientific 
Company. Swarthmore. Pennsylvania. 

GROW plants without soil. Formula and 
instructions $1.00. Young. 219 Strath
meade St .. Falls Church. Va. 

LABORATORY tested formulas . Lists 
free. Pont. Box 635-PS. Terre Haute. Ind. 

FORMULAS. Secret Laboratory Tested. 
Big Profits-small Investment. 15-$1.00. 
Edmunds. 317 E. !57th St .. Bronx. New 
York. 

FREE Formula Catalog. Anything Ana
ly7.ed $20.00. Western Chemical. Salem, 
Oregon. 

you get when you place your classified ad 59 PI. .. ~STICS 
In Popular Science Monthly. You also get -=-:::==-:-::::---=:--:-:- ::---:::----::-.--:"7' 
profitable results. Write for order form to PLEXIGLAs-Write for Free Price LJ· 
0. K. Kelly. Classified Advertising Man- The Unique Glass Shop. 309 Cowar 
ager. 351 Fourth Ave .• N. Y. C. 10. Ave .. Richmond. Virginia. 
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PLASTIC supplies. materials. instruc
t ions for hobby or business. Send for free 
catalog. Tells about internal car ving. Hays 
f· laRtics. 2333 Lincoln A venue. Alameda. 
Call!ornla. 

BIG-Pay Jobs a vailable. Particulars 
free. G eorge Lenhoff. Lincoln 8. Nebraska. 

F·OREIGN Employment ·?·? List of Over
seas projects with applicat ion form. $1.00 
Cash (C.O.D. $1 .32). Foreign Service In-

NEW Liquid plastic. Clear. colot·s. Cast st ltute . Box 3980. Miami 24-A. Florida. 
without heat. Embed flowers . il1sects. INTERESTED In Latin American And 
coins. Saw. drill . carve. Complete kit only Foreign Emplo.vment ??? $l.OO brings copy
$3.95 postpaid. or send 25c for exciting 
new home project manual showing how to r ig·h ted ·'Foreign Service Directory" with 

t t t d C t l ·t D t J 104 w d complete listing of firms In 011. Mining. 
~~~.aili~nois .as 0 1 e. ep · - · 00 - Aviation . Construct ion. Steamship. Man

ufacturers. Impot·ters and Exporters with 
LUClTE. Plexigla.s. Any size sheets. Hot Tips for Immediate apolication. Pub

masked. Square foot (12 x 121 cost. 1/16~ lished l'l.nce 1944. Global Reports. P. 0. 
95c; %N. $1.25; 3/ 16N. $1.50; %n. $1.80. Box 883-S. Hollywood 28. Calif. 
colors ndd 10';... Include 10'.(. · postage. 
Almac Plastics. 230 Fifth Avenue. New I 62 AGENTS WA:STED 
York 1. N. Y. 

GOOD Paying Business Silvering mlr
PLASTIC. Sheets. !Wds. Tubes. etc. Free rors. plating autoparts. reflectors. b icycles. 

List . Plastic Supply Co.. 2901 N. Grand 1 bathroom fixtures. etc .. by late method. No 
B lvd .. St. Louis 7. Mo. , tanks or shop required. out fit furnished. 

FLEXIBLE Mold Making Handbook Be Free Booklet. Ounmetal Co . . Ave. G . De
an expert. Send only $1.00 for your post- .:c;:a.:..t u::;r:..:·-=.Il:.:l.::ln:::o:::is:::.:..... -----------
paid copy today. Multi-Mold Products. 265 EXCELLENT SideUne for printing and 
West 30 Street. New York 1. I advertising salesmen. Decalcomania name 

, plates in small quantities. Great demand. 
fiO CHEl\UCALS AND APPAUATUS Also. make money with our line of Auto-

. mobile Initials and Sign Letters. Free 
NEW Idea Cbem1cal and Apparatus Out- Samples. " Ralco". XL-Roxbury. Boston 

fits for Home Experimenting. Photo-Scales, :.1.::.9:....· ..:.M=a!!:ss::.:.·-------------
Microscopes. Chemicals, Biological and 
Laborat~ry Supplies in Small Quantities. 
Catalog 15c. Established 1931. John H. Winn, 
124-B West 23rd Street, New York, N.Y. 

MAKE Chemistry Your Hobby. Fasci
nating. Educati~nal. Recreational. Voca
tional. Large general catalogue Chemicals 
and Apparatus 15c. Microscopic Stain Cat
alogue ~Oc. Both for 25c. Nat ional Scien
tific Company. (Est. 1916) . 2204 W. North 
Ave .. Chicago 47. Il11nois. 

HANDBOOK for Chemical Experiment 
ers. illustrated. hundreds of experiments . 
50c. Experiment booklet, 15c. Reading Sci
entific Co .. Rea.dmg. Pa. 

NEW catalog: Chemistry. mineralogy. 
biology. physics lOc. Tracey Laboratories. 
Evanston. Ill. 

CHEMICALS and apparatus for indus
tr ial. analytical. and private laboratories. 
Catalog 15c. Dept. M-26. Biological Supply 
Co .. 1176 Mt. Hope Ave .. Rochester 7. N. Y. 

COMPLETE supply catalog. lOc. Pil
grim Chemical. 348-UU Edith. Salt Lake 
City 4. Utah. 

61 HELP WANTED 

BOYS Wauted. Over S2.00 hour! Sell 
name plates for front doors. Free Sample. 
Write Dept . 69. National Engravers. 214 
Summer. Boston. Mass. 

ALASKA. The Last Front ier offers un
limited opportunities. $1 brings gorern· 
ment map and Directory listing firms in 
Fishing, Construction. Mining. Aviation. 
Fish & Game rules. Homestead data. 
Alaska Opportunist. Box 883-S. Hollywood 
28. Cali!. 

F'OREIGN Construction Work. Con
struction .men. building trades mechanics. 
helpers. office men . Good workers needed 
for oil projects. mining, pipe lines. aams. 
power plants. roadways. shipping. etc. 
Transportation and quarters furnished; 
high wages. Listings of firms actively 
working and hiring on proJects In South 
America. Arabia. Asia. Africa. Alaska. 
Central America. etc. Send $1.00 for for
eign construction compendium and appli
cation form. Foreign Service Bureau. 
Dept. PS-8 (Employment) . P . 0. Box 295. 
Metuchen. New Jersey. 

·----

APPLIANCE Designer. Well established 
mpany in mid-west has permanent sal
Y position for a man 35 years of age or 
'ier to design. develop and follow 
·ough on mechanical and electrical 

. .1sehold applicatlng and dispensing 
·iuipment. Write fully stating experience. 
'ary requirements. and give references. 
• replies will be held confidential. 

Leve. !Worn 1158. Merchandise Mart . 
cago 54. Illinois. 
1.000.000 CONSTRUCTION Job ProJect 
tJft. $1.00 brings Monthly News Bul!e
" lJiving authentic projects starting 
Paef wide. '' U.S.A.. Alaska. Canada. 
l\leJ!. Arabia. Latin America. IndIa. 
W'hez Africa , Europe. Tells How-When-
88J.pto apply. Global Reports. P. 0. Box 

" Hollywood 28. Calif. 

--=-

AGENT8-300~T. profit sellil1g genuine 
gold window letters; stores and offices. Free 
samples. Metallic Letter Co., 437 N. Clarlt. 
Chicago. 

FREE water and our concentrates make 
fta Yors, lotions. shampoos. 125 products. 
Labels. bottles supplied. Qualco. F-20030 
Russell. Detroit. 

STOP! Want To Make Money All Year 
Round Selling a ·complete line. Wool Uni
forms . Shirts, Caps. Ties. Badges. 2000 
Emblems. Personal Initialed Buckles. 
Belt s . and hundreds "'f other easy-to-sell 
It ems. Sales Kit furnished. Please write 
today. Hook-Fast CompanY. Box 480-PS. 
Roanoke. Va. 

ADVERTISING book matches-Cash In 
on big demand- sell Union Label matches. 
Cuts for all businesses and political par
ties- Free powerhouse selling kit-low 
prices-protection guaranteed on repeat 
orders- Cash commissions. Superior Match 
Co . . Dept. P -89. 7530 Greell\vood. Chicago. 

PHOTO-Salesmen-Agents. Sell beautiful 
hand-colored. plastic enlargements. Collect 
deposit. we deliver. Profitable sidelil1e. 
Send card for tree sample kit. Novel Por
trait Co .. 3343-A North Ave .. Chicago, Ill. 

SEWING Machine electrification kit. Na
tionally advertised. Has Good Housekeep
ing Guaranty Seal. Can be demonstrated 
and sold in 5 minutes. Make. at least $5 
per sale. For complete details write today 
to Bro\•nell Distributors. Inc.. Dept. PS. 
308 Caual St . . New York 13. N. Y. 

START Your Own Business On Credit. 
Always your own boss. 1554 Dealers. sold 
$5,000 to $26.500 in 1948; thel.r average 
$6.742. We supply stocks. equipment on 
credit. 200 home necessities. Sales experi
ence not needed to star t . Wonderful op
portunity to own pleasant. profitable busi
ness backed by world-wide industry. Write 
Rawleigh Co .. Dept. H-U·PSC. Freeport. Ill. 

LOOK! Make money all year round sell
ing personal Initialed individualized belts. 
buckles. cap badges. western buckles. tie 
holders. name plates. 2000 emblems to 
choose. Big p1·ofits. whole or part time. 
Please write today special out fit ofier. 
Hook-Fast Specialties. Box 14.25. Dept. 7. 
Providence. R. I. Established 1926. 

BE 1·enewa1 headquarters for all maga-
7.ines. Handle everything at home. Big 
profit s . No experience. No capital needed. 
Free Catalog tells how. Write McGregor 
Magazine Agency. Dept. 139. Mount Mor
ri~. Ill . 

BE first! Clean up selllng brilliant 
new. metal Christmas cards featured In 
America's greatest box assor tment line. 
Special metal. plastic. foil and novelty 
assortmoents. Five portfolios of personal 
cards. Fast Imprint service. Free samples. 
Elmcmft Chicago. 5930 South Western. 
Chicago 36. Ill. 

ABSOLUTELY Free! Big package actual 
sample fabrics and style presentation of 
dres~es . lingerie. hosiery. etc. Take orders. 
Commissions big. Send money. Meh·Ule 
Co.. Dept. 5104. Cincinnati 3. Ohio. 

GOLD lacquered Windt1W Sign Letters. 
Large Sizes Penny Each. New Foils. Ab
solutely Beautiful. Free Samples. Atlas. 544 
W. 79th. Chicago 20. 

AMAZING offer-$40 is yours for selling 
only 50 boxes Christmas cards. Also 50 and 
25 for $1.00 with or without name. Free 
samples. Other boxes on approval. includ
ing entirely new, different deluxe assor t 
ment with feature television card. Cute 
plastic assortments. Write today. It costs 
nothing to try. Cheerful Card Co.. 844 
White Plains. New York. 

A DRESS Yow·s with every 3 you order 
for yourself and family. Amazing new 
bonus plan. Everything Free. Harford 
Frocks. Dept. A-335. Cincilmati. Ohio. 

PROFITS. Big demand and repeat or
ders selling rubber mats for home or auto. 
Free sales plan. Mitchell. Dept. PS8. 2140 
San Fernando Road. Los Angeles 41. 

SHINE Shoes Without "Polish" . New 
Invention. Lightning seller. Shoes gleam 
like mirror. Samples sent on t rial. Kristee 
132. Akron. Ohio. 

EXTRA Money! Sell friends Christmas 
Cards-including fascinating Plastics. 
100 ~;. profit. Request free samples Exclu
sive Name-Imprinted Cht·istmas Cards. 
Stationery unobtainable elsewhere wi th 
Christmas and Everyday Assortments on 
approval. Regal Greetings. Dept. PS-8. 
Hazel Park. Mich. 

CALL On Friends with sensational 
Christmas cards in handy assortments. 
Sell for $1.00. Profit up to 50c. Also popu
lar-priced Personal Christmas Cards. 
Everyday assortments. Stat ionery. Im· 
ported Napkins. Samples on approval. 
Wallace Brown. Dept. B-4. New York 10, 
New York. 

QUICK. easy. cash for you! Sell amaz
ing variety new Christmas card.s. Profi t s 
to 100',;. Novel Plast ic. 3-dlmenslon 
"Stage Set" . Metallic. Christmas Carol 
cards. Gift Wraps, Animated Books. 
Table Settings. 8 special otters. Bonus. 
Write for Feature samples on approval 
and free samples 4 different Name Im
printed Christmas Card lines. Floral and 
Personal S tationery. Elmira Oreetil1g Card 
Co .. MB-110 Elmira. New York. 

AT last! Something new and sensational 
In Christmas Cards. Show Gorgeous Sat
ins. Velours and Plastics never before of
fered. Gets Easy orders Fast ! Pays B ig 
Profits. Free Samples of Christmas Cards 
With Name 50 for $1. Imprinted Station
ery. Floral Charmettes. Napkins. 50 other 
assortments 60c to $1.25. Samples on ap
proval. Write. Puro Co . . 2801 Locust. Dept. 
941- K. St. Louis. Mo. 

BIG Money Taking Orders : Shirts. Ties. 
Sox. Pants. Jackets. Sweaters. Shoes. Uni
forms. etc. Sales equipment free. Experi
-ence unnecessary. Nimrod. 4922-AV Lin
coln. Chicago. 

NEW Sensational money maker . 
"2~in-1 ' • scissors and knife sharpener. 
Nothing like It before. Proven success. 
100'.; profit. 30 second demonstration gets 
order. Special Trial Offer. Barberdler. 916 
Ele\•enth. Sacramento. Calif. 

FREE Samples. B ig profits showing 
a mazing Glow-In-The-Dark specialties. 
House numbers. pictures. plastic novelties. 
religious and nursery obJects. etc. Large 
manufacturer. Madison Plastics. 303 Four th 
Ave .. New York 10. N. Y. 

SELL Calendars Now. Be the first In 
your district. Good sideline or full time. 
Every bu.slness wants them. Few calendar 
salesmen are on the road now which 
means more sales for you. Fleming Calen
dar Co .. 6539 Cottage Grove. Chicago 37. 

MAKE money easily. New spare time 
plan. Up to 100% profit. No experience. 
Show unusual Christmas. Everyday card 
assortments. P lastics. Gleam and Glo. 
Kiddie.'! Cards. Wrappings. Attract J,·e Gift 
items. Bonus. Special offers. Send today 
for free samples 30 different Christmas 
cards with name. 50 for Sl.OO up. Sta
tionery. Coasters. Thomas Terry Studios. 
100 Union Ave .. West field . Mass. 

SALESMEN-Sideline. Earn $3.000 next 
5 months selling calendars. adYertlslng 
specialties. Buyers everywhere. Big Comm . 
advanced. Samples Free. Continental Cal
endar. 542-B South Dearborn. Chicago . 

• 
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SCIENCE OPPORTVNITIE$ 
MAKE $50 selling only 100 boxes Amer

ica's leading 21 card Christmas assort
ments. Samples on approval. Complete 
line plastics, wrappings. Free samples 50 
for $1.00 Name Imprinted Christmas 
cards. Write Lorain Art Studios, Dept. 
AP, Vermilion. Ohio. 

EXTRA money quick! Take easy orders 
low cost-high profit Christmas cards. 
Wonderful new type Plastic. Metallic as
sortments. Send at once for free 48-page 
catalog, Feature samples on approval and 
free Name Imprinted Christmas Card 
sample portfolios. Special offers. New 
England Art Publishers, North Abington 
51. Mass. 

PROFITS • Galore I Make $100 weekly 
easy by offering valuable gift premiums 
with subscriptions to leading magazines 
everybody buys. Write for details. Pro
gressive Sales Company. 1611-P Walnut 
St., Philadelphia. Pennsylvania. 

OWN Your Own Business. Sell Men's 
Neckwear full or spare-time. Low invest
ment, blg profits. Send $1.00, receive two 
Sample ties plus free catalogue, color port
folio, selling plan. Radio Clty Neckwear, 
Dept, P.S. 1. 112 W. 50th. N. Y. C. 

GET Into the Paint Buslnes.s! See our 
ad in Business Opportunities. Standard 
Industrial Products. Inc .. Dept. PS-8, Ev
ansv1lle 4. Indiana. 

EARN Extra Money easily. sell new 
Christmas cards and Gifts-'n-Thlngs. 21 
folder Ass't sells for $1.00. sent on ap
proval; no Investment. Get $50 or more 
selling only 100 boxes. Amazing Sample 
Offers. Headquarters for new 3-dimen
sion Christmas Cards. Plastics. genuine 
engraved etchings. We send Free Samples 
of easy-to-sell personal Christmas cards 
and stationery. Pen-'n-Brush Studios. 
Dept. PS-8, 139 Duane ·st.. N. Y. 13, N. Y. 

SELL Big Money-Maker to men and 
Women. Easy handwork makes fast-sell
ing useful articles. Sample free. Sunmade 
Company. Brockton. Mass. 

SELL ultra-blue stock signs to stores. 
1000 slogans, comedy, general, religious. 
"7xll" cost 6o-Sells 35c- Make money. 15 
samples Ultra-blue signs "7xll"-$1.00 
postpaid. L. Lowy, 8 West Broadway, 
Dept: 487. New York City 7. 

SELL Large Profit Merchandise. Write 
Adams. 15 Park Row, Room 1216. New 
York 7. N. Y. . 

1949 CHRISTMAS Card Catalog Now 
Ready! Earn more Money! Be a wholesale 
Jobber I A large selection of Box Assort
ments. Imprint Lines. Religious, Personal
ized Cards and Chri.stmas Novelties. Three 
sample boxes. retailing for $2.60, only 
$1.00 postpaid. Catalog Free! Elfko. 440 
North Wells. Chicago 10. · 

DON'T sell Junk! The Frawley Chairside 
Coin Radio Is in America's finest hotels. 
Proven and accepted! Your local hotels . 
courts. hospitals. resorts, coln operators. 
investors, radio men. etc. are all pros
pects. Splendid commissions! Time pay
ment plan and complete sales helps for 
easy selling. Write today! Hotel Radio 
Corporation. 3000 E. Jefferson Ave .. De-
troit 7. Michigan. · 

BUY thousands of nationally advertised 
products direct from manufacturers and 
distributors. Write for "Buy Direct and 
Save" . Service Publishing. 218-B Invest
ment Bldg . . Pittsburgh 22. Pa. 

WOULD you pay 3%-tirst $350 made? 
Illustr:\ted book "505 Odd. Successful En
terprises" free! Expect something odd! 
Paciflc. Oceanside. Calif. 

PAINT&-Enamels. Roofing 65c Gal. up. 
Your name on label. Certified Products, 
812F 38th, LouisvUle, Ky. 

WHERE To Buy 800,000 articles direct 
from manufacturers. Send for "Your 
Profits Under the Spotlight. " Glass Pub
lishing Company, Ellwood City 3. Pa. 

BRAND New! Amazingly different and 
smart Christmas Cards bring you b ig 
money! Take easy orders for sensational 
new Christmas Cards. Amazing values. 
Pays up to 100% cash profit. Big line of 
Christmas. Everyday Assortments from 60c 
up. Christmas Cards With Name 50 for $1. 
up. Imprinted Stationery. Floral Charm
ettes. Napkins. Get samples on approval. 
imprints Free. Write North Star. 31 Glen
wood, Dept . A-19. Minneapolis, Minn. 

FREE Nylons given it Kendex hosiery 
runs or snags! World's only women's ho
siery sold with writ ten guarantee amazing 
everybody. Mere words could not express 
unbelievable money making opportunity. 
Fantastic earnings become reality. Arm
strong earned $202 in 9 days. Watkins sent 
92 orders in one day. Imagine replacintr 
hosiery free regardless of cause-whether 
use or abuse ! TrUly sales dynamite for ter

GET Into the Paint Business! See our 
ad in Business Opportunities. S tandard 
Industrial Products. Inc . . Dept. PS-8. Ev
ansville 4. Indiana. 

SALESMEN. Earn $100.00 weekly. sell
Ing only six pall· shoes daily. Commission 
and bonus. Wide variety for men. wome.n. 
children. No investment. Experience un
necessary. Free catalog. Tanners Shoes. 
515 Boston. Mass. rific profits. Even if you never sold before. 

three ma.gic words: "Guaranteed Against 
Everything" will open doors for you-make 
women listen and pour money in your 
pocket. Complete line from sheerest to 
service (15-20-30-40-60 denier) all lengths 
28 t.o 35 inches-latest colors-seamed .full 
fashioned and seamless. No competition 67 because Kendex guaranteed nylons not 
sold in stores. Also complete line men's 
hosiery actually guaranteed for one full 
year! Nothing like this anywhere. Includes 
rayon. nylon. lisle. wool. cotton. mixtures. 
etc. All styles. patterns. colors. prices to 
please everybody. Thousands shipped dally. 
100.000 pairs constantly in stock tor fast 
delivery. Over 30 years in business. You 
need no money or experience. Nothing to 
pay now or later. Show free outfits. Write 
orders. We deliver and collect. Big ad
vance cash plus huge bonus. Earn money 
spare or full time exclusively or side line. 
No restrictions. Become manager-appoint 
others to sell for you-earn steady income 
on their sales. Complete money-mak1ng 
outfits including salesbooks in color. sam
ples of hosiery materials. etc. furnished 
free and prepaid. Simply mail name and 
address to: Kendex Company, Babylon 84,' 
New York. 

UP to $50.00 In a week and tailored suit 
for yourself without paying one cent. 
Write for plan. Progress Tailoring Co . . 
Dept. V-221. Congress & Throop. Chicago 
7. Ill. 

EDUCATIONAL 
AND INSTRUCTION 

TRAOTORADIO (Tractors-Trucks). Sen
sation. Earn yours-Free. Smith Agency, 
T-2017, Excelsior Springs. Missouri. 

HOTTEST 39c Item on the market. Na
tional Sales & Service. Greenvllle. Pa. 

SELL!! Balloons, Combs, Specialty 
Merchandise. Carleton House Distributors. 
Texas City, Texas. 

NEW Jobs open in selling! Send name, 
address for five free issues of Opportunity 
Magazine's money-making guide, listing 
hundreds of companies who'll pay you 
well. full or part-time. No experience 
needed. Opportunity, 28 E. Jackson. Dept. 
18, Chicago 4. Ill. 

MAKE Money selling Christmas decora
tions. Details from Wales Christmas Com
pany. Cold Spring: New York. 

NYLON. Poplin. Rayon Uniforms. white 
and colors. Immediate Delivery, Immedi
ate Profits. Sell to Doctors. 'Dentists. 
Nurses, Waitresses. Beauticians, House
wives. Free Sales Kit. Superior Fabrics, 
Dept. AS. 3936 Market St.. Phil a . 4. Pa. 

PROFITS Big. Repeat Orders Selling 
Rug and Upholstery Cleane1·. Send S1 for 
Sales Plan and sample to Clean your Rug. 
Micro. 161 E. Utica. Buffalo 8, N. Y. 

BIG Bargains for Big profits. Over 100 
sensational values. .Men's used suits $2. 
pants 35c, topcoats $1.25. overcoats $2. 
shoes 20c. Experience unnecessary. Free 
wholesale catalog. Superior. 1250-B Jeffer
son. Chicago 7. 

SELL Amazing non-electric fluorescent 
signs. Ext raordinary brilliance. Huge 
profits-Patented process. Send $1.00 for 
fast-selling samples. Bat t Industries, 
1412-B Great Northern Bldg . . Chicago 4. 

UP to 442% profits selling " Quick De
tarnishing Atomic Metal Plates." Instantly 
cleans silverware. jewelry, metals. Whole
sale. retail. sideline. Manufacturers, 508-
PS9 New York St .. Aurora .. Illinois. 

BIG Profits selling Guaranteed Sport 
Shirts. PaJamas. Nylons, Dresses. Lingerie. 
Free Outfit. Jarod Manufacturing, Rock
ville Centre 76. N.Y. 

63 IDGHGRADE SAL.ES~IEN 

LOOK Here! Wanted-Men and women 
to start m business on credit. Sell some 
200 farm-home Products. Thousands our 
Dealers now make quick sales, big profits. 
For particulars write Rawlelgh's. Dept. 
H-192-PSC. Freeport. Ill. 

SALESMEN-Put yourself in line for big 
money. real future. Keep stores supplied 
with 5c-10c to $1 counter goods. Nation
ally advertised merchandise. Top profits 
f.or you, merchants. Liberal deals boost 
sales. Sideline or full time. World's Prod
ucts. Dept. 83-W. Spencer. Indiana. 

BOOKKEEPERS! Increase your earn
ings I Operate your own simplified "Dol
lar-A-Week" Bookkeeping and Tax Serv
ice. Full or Spare time. DetaUs Free. No 
obllgation. Ell1s. Box 203. Cedar Grove. 
North Carolina. 

BE a plano tuner. 13.000 needed in 
U. S. A. Make $3,000 to $5.000 each year, 
full or spare time In this Intensely inter
esting nnd fascinating work. Experience 
unnecessary. Easy course qual!Jles you. 
Knowledge of music helpful. but not nec
essary. Approved by Veterans Administra
tion. Penny post card brings free details. 
Free placement service. Harmony School of 
Plano Tuning, 147-A N. Cameron. Harris
burg. Pa. 

EXPORT! Learn at home from estab
lished World Trader. Big paying positions. 
Your own profitable world· wide business 
by mall order without capital; or travel 
abroad. Experience unnecessary. Free 
booklet. Mellinger, 208W. Los Angeles 24. 
California. 

LEARN Piano Tuning at home with 
sound recordings in thirty days. Electric 
record player. recordings, tools. and in
structions furnished . An uncrowded pro
fession with unlimited income. Write 
today for detalled information. Capitol 
City Tuning School. Dept. K. 211 Ea.st 
Michlgy.n. Lans:ng. Michigan. 

PIANO Tuning Pays. Learn this profit
able profession at home. Our Tonometer 
and mechanical aids make learning easy. 
No knowledge music necessary. Diploma 
granted. Largest and oldest school-51st 
year. G. I. Approved. Write !or booklet. 
Niles Bryant School, 77 Bryant Bldg., 
Washington 16. D. c. 

SECRETS of musical instrument repair
ing revealed in 200 page fully illustrated 
book only $5.00. Erick Brand, Elkhart 21. 
Indiana. 

BECOME a Doctor of Psychology or 
Metaphysics. Teach secret of contentment. 
happiness. Win degree of PsD. or MsD. 
Solve mental worries. Free book. College of 
Universal Truth 5153-K N. Clark. Chicago. 

MAKE Up To $35-$45 Week as a Trained 
Pract ical Nurse! Learn quickly at home. 
Booklet free. Chicago School of Nursing. 
Dept. M-8. Chicago. 

GET A Dependable U. S. Gov't Job! 
Start high as $3.351.00 year. Qualify Now. 
Many openings expected. Free 40-page 
book, details. Write: F ranklin Institute. 
Dept. T22. Rochester. N. Y. 

FALL Classes in Air Conditioning. Re
frigeration Heaiing and Heat Pump Engi
neering are forming Now. Write fo.r free 
information. Detroit Ai.r Conditioning In
stitute. Dept. A. 4125 Grand River, De
troit, Michigan. 

U. S. GOV'T Jobs! Start high as 
$3.351.00. Men-Women. Qualify Now for 
secure positions. Free 40-page book. sam
ple tests. Write today: Franklin Institute . 
Dept. T-22, Rochester, New York. 

MEDICAL Lal)oratory Technicians In 
great demand. We train you in your own 
home. Catalogue free. Imperial Technical 
Instit ute. Box 973-B. Austin. Texas. 

HOME Study Courses. Chiro-Deo-Ther
apy, Drugless Healing Certificates, Diplo
mas. Degrees. Western University. 911-13 
West University Ave. San Dlego 3. Calif. 

PREPARE Now tor a professional career 
i.n industry or a business of your own. You 
can learn Safety Engineering at home, 
quickly and easily. Accident Prevention 
Institute. Box 1796. Dallas. Texas. 
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'POPIItAtl SCIENCE OPP01lTNNIT/E8 
USED Correspondence Courses and Edu

cational Books Bought. Sold. Rented; Cat
alog Free. Educational Exchange, Sum
merville. Ga. 

HOW to get ahead in your Job. win so
cial success. Free Information. Cedo. P. 0. 
Box 4 . New York 51. N. Y. 

PHOTOGRAPHIC mind with Super
memory. write Thor Books. S-8 Box 1210. 
Chicago. 

MASTER A Trade With A Future-Reg
ister Now !! 1 Thorough courses In : Auto
mobile mechanics. Diesel mechanics. motor 
tune-up, auto body and iender. welding. 
refrigeration, radio. etc. Modern equip
ment and buildings, room and board ac
commodations. Write for free literature. 
Fully Accredited to Train Veterans. Thirty 
Years' Experience Training Men. Nash
ville Technical College, Dept. No. 245 . 
Y.M.C.A. Bldg .. Nashville 3. Tennessee. 

69 CONTESTS 
HITCH Your Wagon to a ConteStarl 

Send 3c stamp. National Contest Bulletin. 
Box 2685-C. Miami 31. Fla. 

70 LANGUAGE OUTFITS 
LINGUAPHONE Makes Languages Easy. 

At home learn to speak Spanish. Portu
guese, Italian. French. German. Russian. 
by quick. easy Linguaphone. conversational 
method. Save time, work. money. Lingua
phone Correspondence Courses are avail
able to veterans under G.I. Bill of Rights. 
Send for free book. State if G.I. Lingua
phone Institute. 54 RCA Bldg .• New York 
20, N. Y. 

72 AUTHORS SERVICE 
I WANT New Writers to cash checks of 

$1 to $100 offered daily. The easiest way 
to write for pay. No previous experience 
necessary. Free Details. Saunders M. 
Cummings, 468-15 Independence Bldg .. 
Colorado Springs, Colo. 

7:1 BUSINESS SERVICE 
SUCCESSFUL letters developed which 

pull results. P .O. Box 1067. San Francisco. 
COLLECTING Letters. Set one dollar. 

General AdJustment Co.. Waco, Texas. 
74 CARTOONING, SIGN PAINTING, 

DRAWING AIDS 
"HOW to make money with simple car

toons". A book everyone who likes to draw 
should have. It is free; no obligation. Sim
ply address Cartoonists' Exchange, Dept. 
198-C. Pleasant Hill. Ohio. 

PROFESSIONAL showcard, letter pat
terns. Samples. Dime. Refundable. Dem
onstrators. 1743S Harrison. Chicago 12. 

CARTOONING and Life Figure Draw
ing, Learn our modern system and make 
money 11olng advertising art . Amazing set 
Qf 5 easy lessons. Send only $2. Waller 
Art Studios. Dept. l, 1000 N. Charles 
Street, Baltl.nwre 1, Maryland. 

· SIGN painting taught at home. Test 
lesson free. Ben Kerns, Box 812-PS. 
Greenville. S. C. 

EARN Money Evenings, copying and 
duplicating comic cartoons for advertisers. 
Adservlce. Argyle (2). Wisconsin. 

'75 CHALK TAI ... K-STUNTS 
CHALK Talks. Laugh Producing Pro

gram. $1.00. Illustrated Catalog lOc. Car
toonist Balda. Oshkosh. Wisconsin. 

76 TYPEWRITERS AND OFFICE 
1\IACHINES 

ADVERTISE. Increase business. "Print
omatic" selffeeding "Mimeograph" Post 
Card Dupllcator prints. reproduces. 'thou
sands anything typewritten. handwritten. 
$13.50. Literature. Pittsburgh Typewriter 
Company, 336·2 Fourth Avenue, Pitts
burgh 22. Pennsylvania. 

RECONDITIONED Typewriters. Print
Inc Devices. Omce Appliances, Supplies. 
Dixiegraph, King, N. C. 

':'Z OFFICE SUPPLIES &: 
EQUIP~IENT 

STANDARD Typewriters $17.50; Dupli
cators $12.50; Adders $12.50. Ship all 
States. n~>ewriters. 118 Spruce. Wichita. 

MAILERS, Shippers Labels. Packet use-
able samples. 
Michigan. 

lOc. Riteway. Sanford 5. 

78 RUBBER STA~IPS 
3 LINES 45c. Pads 35c. Signature $1.95. 

Prlntrlght, Wauwatosa. Wisconsin. 

79 PRINTING OUTFITS, SUPPLIES 
PRINTING Presses. Type Supplies. Lists 

Jc. Turnbaugh Service. Loysville. Penna. 
INEXPENSIVE home-make printing 

press. Details free. Novelty Shop, Downs-
ville. Louisiana. 

MAKE Your Own rubber printing cuts. 
Self-molding process. Plexirubber, Argyle 
2. Wisconsin. 

PRINTING Presses. type, supplies. Send 
stamp !or details or dime !or complete 11-
lustrated printer's supply book and sam-
ples. Kelsey Corp .. J-8. Meriden. Conn. 

80 PRINTING, 
1\IULTIGRAPHING, ETC. 

MIMEOGRAPHING- Drawings, Script, 
Any Copy; Best Prices! Free Sample. Top-
teal Emprise. 1527 Highland, Box 42. 
Louisville 4. Ky. 

MIMEOGRAPHING. anything. lowest 
prices. quality work. Rapid Service, 317A 
W. 26 St., N. Y. 

1000 BUSINESS Cards $2.50 Prepaid. 
Samples free. ReHable Print Shop, 907 
East Jefferson. Louisville 6. Ky. 
' LETTERHEADS- Envelopes-State-

ments--B!Uheads. Mango, 555-B South 
20th. Newark 3, N. J. 

82 PATENT ATTORNEYS 

INVENTORS. For "Record of Inven-
tion" form. contact Carl Miller. Regis-
tered Pat.ent Attorney, Woolworth Build-
ing. New York. 

INVENTORS: Write for free brochure 
"Evidence of Invention." Labiner. World 
Building. New York 7. 

PATENT practice before U. s. Patent 
Omce. Validity and Infringement invest!-
sations and opinions. Booklet and form 
"Evidence of Conception" forwarded upon 
request. Lancaster. Allwi.ne & Rommel, 
Registered Patent Attorneys, Suite 413. 
81&-15th St. N. W., Washington 5. D. C. 

INVENTORS: Without obligation, write 
for Information explaining the steps you 
should take to secure a Patent. John N. 
Randolph. Registered Patent Attorney, 207 
Columbian Bldg., Washington 1. D. C. 

INVENTORS : When you are satisfied 
that you have invented something of value 
write me, without obllgation. for informa-
tion as to what steps you should take to 
secure a Patent. Write Patrick D. Beavers 
(Formerly Randolph & Beavers) Regis-
tered Patent Atty., 938 Columbian Bldg .. 
Washington 1. D. C. 

INVENTORS: Learn how to protect your 
invention. "Patent Guide" containing de-
tailed information concerning patent pro-
tection and procedure together with "Rec-
ord of Invention" form will be forwarded 
upon request-without obligation. We are 
registered to practice before the U. s. Pat-
ent omce and prepared to serve you in 
handling your patent matt-ers. Clarence A. 
O'Brien & Harvey Jacobson. Registered 
Patent Attorneys, 92B·G District National 
Building. Washington. D. c. 

IF An Inventor believes he has an in-
vention. a search of the most pertinent 
prior U.S. Patents should be made and a 
report obtained relative to Its patent-
ability. Write for fu.rther particulars as to 
patent protection and procedure and "In-
vention Record" form at once. No obliga-
tlon. McMorrow. Berman & Davidson. 
Registered Patent Attorneys. 1439 Victor 
Building, Washington 1. D. c. 

PATENTS-If you have a valuable in-
ventlon. the usual procedure is to author-
ize a preliminary search through appro-
priate classes of U. S. patents. This firm 
Is registered to practice before the Patent 
omce. -Is available to make such a search 
and report to you concerning the probable 
patentabUlty of your invention. Booklet 
and convenient "Evidence of Invention" 
form sent upon request. Victor J. Evans 
& Co.. 441-J Merlin Building, Washin • g 

'l. Kansas. ton 6, D. c. 

• 

INVENTOR'S Guide free on request. 
Frank Ledermann. Registered Patent At
torney, 154 Nassau St.. New York 7. 

PATENTs-Trade Marks. Patent Law
yer. Gustave Miller. 89-B Warner Build
ing, Washington 4. D. C. 

C. A. Snow & Co.- S-427, Snow Build
ing. Washington 1. D. C. Registered Pat
ent At torneys. Write for information. 

PATENT8-Trade marks. Irving L. Mc
Cathran. 316 McLachlen Bldg .. Washing
ton 1, D. C. Registered Patent Attorney. 

83 FOil INVENTORS 

INVENTORS: Without obligation. write 
for information eXJ>laining the steps you 
should take to secure a Patent on your 
invention. John N. Randolph, Registered 
Patent Attorney. 206 Columbian Bldg. , 
Washington 1. D. C. 

INVENTORS: If you have an invention 
for sale. patented or unpatented. write In
stitute of American Inventors. Dept. JOA, 
1926 Eye St. N.W .. Washington 6. D. C. 

INVENTORS. For " Record of Inven
tion" form. contact Carl Miller. Regis· 
tered Patent Attorney, Woolworth Build· 
tng. New York. 

"INVENTOR'S GUide" free on request. 
Frank Ledermann, Registered Patent At· 
torney. 154 Nassau St .. New York 7. 

INVENTORS: The usu.al First Step is to 
have a search of the U.S. Patents con
ducted. so I can report on Patentability. 
Write. without obligation. Patrick D. 
Beavers (Formerly Randolph & Beavers) 
Registered Patent Atty.. 939 Columbian 
Bldg .. Washington (1) , D. c. 

INVENTORS : Learn how to protect your 
Invention. "Patent Guide" containing de
tailed information concerning patent pro
tection and procedure together with "Rec
ord of Invention" form will be forwarded 
upon request-without obliratlon . We are 
registered to practice before the U. S. Pat
ent omce and prepared to serve you in 
handling your patent matters. Clarence A. 
O'Brien & Harvey Jaeobson. Registered 
Patent Attorneys, 92A-G. District Na
tional Building, Washington . D. c. 

IF An Inventor believes he has arr in
vention, a search of the most pertinent 
prior U. S. Patents should be made and a 
report obtained · relative to its patent
ability. Write for further particulars as to 
patent protection and procedure and " In
vention Record" form a t once. No obliga
tion. McMorrow. Berman & Davidson, 
Registered Patent Attorneys, 1438 Victor 
Building. Washington 1. D. C. 

CASH For your idea. 280 manufacturers 
need inventions. patented or unpatented. 
List free. Invention Bureau, 208-S Clinton. 
Oak Park. Illinois. 

PATENT Protection-Unless an Inventor 
Is thoroughly fam111ar with such matters. 
he is advised to employ a competent regis
tered Patent Attorney as the value of a 
patent depends largely upon the skillful 
preparat ion of the specifications and 
claims. Send for booklet. "Patent Protec
tion for Inventors." outlining preliminary 
steps to t.ake to obtain patent protection. 
Victor J . Evans & Co.. 442-J Merlin 
Building, Washington 6. D. c. 

INVENTORS! Have you good. patent
able Ideas? · Write Patent Agent Metzller, 
11 West 42nd. New York. 

LIST your invention with Qualified Bro
kers. Write Elo Development Co.. Long 
Island City 1. New York. 

CONFUSED? "Conception to Market
ing" reveals our experiences. Our mis
takes guarant.eed to save you time. money 
and headaches I $1 copy, Turner . Mail
Teller Co .. Lima. Ohio. 

YOUR idea engineered. drawn and 
model made. Years of experience. inquir
ies no obligation. Stevens and Gro\V, En
gineers. 746 South Alvarado S t.. Los An
geles 5. Calif. 

PATENT Searches $5.00. Includes near
est patent copies. 48 hour service. Free 
protection forms. Patent Research Engi
neering. 318 Evans Bu1ld!ng, Washing
ton 5. D. C. 

PATENT Searches $5.00. Includes patent 
copies. 48 hour service. Free protection 
forms. Patent Service Institute. 945-B 
Pennsylvania Ave., Washington 4, D. C . 

• 
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1*'0 'PU l.A R SCIENCE OP'POtlTVNIT/E$ 
PATENTED. Unpatented Inventions pro

moted. M. Joyce Humpries. 1424 Land
title. Philadelphia 10. Pa. 

LIST Of 25 manufacturers seeking new 
inventions. Guaranteed authentic . . . 
only $1. Bruce, Box 341-CT. Palo Alto. 
California. 

INVENTIONS WANTED 

INVENTORS: Hundreds of manutactur
ers have requested our assistance in locat
ing marketable new products. Complete 
information. free. Institute of American 
Inventors. Dept. 30C, 1926 Eye St .. N.W .. 
Washington 6, D. c. 

INVENTIONS Promoted. Patented or 
Unpatented. Write Adam Fisher Company. 
183-A Enright. St. Louis. Mo. 
· CASH For your idea. 280 manufacturers 

need inventions. patented or unpatented. 
List free. Invention Bureau. 208-S Clinton . 
Oak Park, Illlnois. 

INVENTIONS Wanted. 
Pending only. Inventors 
Hartford 1. Conn. 

Patented or 
Exchange-D. 

HIGHEST Royalties-Cash. Official 
U.S.I.R.C. certification. Request free Book
let ' 'C". Universal Marketing Co.. 354 
South Spring St.. Los Angeles 13. Calif .. 

SMALL Inventions wanted by manufac
turers. I'll help you sell your inv~ntJon. 
Write for circular. Stanley Hull. •829 
Euclid. Cleveland 3. Ohio. 

INVENTORS-What have you. patented. 
patent pending to offer manufacturers? 
Request free copyrighted booklet .. Market 
Contacts. 11106-B2 Longwood. Ch1cago 43. 

INVENTORS--Charges from royalties 
only, Inventors-Manufacturers Associates. 
5 Beekman St .. New York. 

85 PATENTS 

INVENTORS: Test the commercial value 
of ·your patented or unpatented inven
tions. quickly and Inexpensively. Write for 
free Information. Institute of American 
Inventors. Dept. 30-B, 1926 Eye St .• N. W .. 
Washington 6. D. C. -
89 liODELS, )IODEL SUPPLIES 

MODEL Ship Builders! Are you looking 
tor authentic precision ship models? Send 
for richly lllustrated fully descriptive cat
alogue in full color of famous ships of all 
kinds Only 25c. Halesite Yacht Service Inc., 
Dept.' C-49. Halesite. Long Island. N. Y. 

90 ALL ne\\' . full size lawn ornament 
and novelty pattems up to 20# high. Only 
$1. 00. ::\1astercra!t 8S2. 7041 OJ cot t. Chi
cago 31. Illinois. 

METALLIZING service, Plastics. non
metalllcs professionally plated. Philip 
Stein. Oswego. Illinois. 

16 NEW lawn chairs. 22 tables. benches. 
trellises. etc. All 38 plans. with full size 
patterns. $1.00. Mastercratt 8S3. 7041 Ol
cott. Chicago 31. Illinois. 

LEATHERCRAFT Bargain List. F. 
Byrd. 3406 Montrose Avenue, Richmond. Va. 

KNOCKDOWN Cedar Chest . Lumber 
and Veneers. Free Price List. Giles Co .. 
Brownsboro. Alabama. 

CRAFT Supplies-Leather. Metal. Plas
tic. Tools. Free Catalog-Kale Crafts. 2252 
Milwaukee. Chicago 47. 

MAKE money by mail with your Jig 
saw. Unusual plan. 25c (Refundable) . 
Gard. 106 W. 3rd. Los Angeles. 

93 BUILD IT YOURSELF 
BUILD Your Own ga.rclen tractor. Plans. 

easy instructions. Light or heavy duty. 
Send POstcard for free information. Ells
worth Tractor Co . . Dept. E. Camptonville. 
Calif. · · 

"CONCRETE Block Homes." 32 page 
booklet on how to build. $1.00. Other Home 
Building booklets. $1.00. H. C. Lightfoot. 
CivU Eneineer. Richboro. Penna. 

KITCHEN Cabinets, Modern stream
lined construction described in illustrated 
manual. Includes individual designing 
service and factory prices on knockdown 
parts . All for $1.00. Thombert Company, 
Newton 9. Iowa. 

WALK Under Water. Build a home 
made diving outfit described July issue 
Popular Science page 168. Write for parts 
price list . Dick Rose. Everett. Washington. 

94 WATCH REPAIRI:SG 
WATCHMAKERS' Journal contains 

helpful hints on watch repairing, New. 
enlarged August issue 20c. Dean Co .• 116-B 
Nassau St .. New York 7. N. Y. 

WATCHh-IAKERS Tools. Supplies. Sold 
-Bought. Catalogue! Bengale Company, 
Culver City. Qalif. 

EXPERT Watch Repairing Established 
25 years. Further information Interna
tional Watch Service. Box 229 Orand Cen
tral. New York. 

MOST complete Illustrated Catalog
"0-HO 00" Model Railroad Parts ever 95 OLD GOI ... D, WATCHES, ETC. 
published. Send 5c for malllng. Selley. HIGHEST Cash for Old. Broken Jew-1377 Oates Ave .. Dept. 836. Brooklyn. N.Y. 

SHIP and Yacht model fittings·, blue- elry. Gold Teeth. Watches. Silverware. 
Diamonds. Spectacles. Free In1'ormatlon. 

prints. Send 25c for illust rated catalog No. Satisfaction Guaranteed. Government LI-
24-Listlng hundreds of items. A. J. Fisher. censed. Rose Smelting Company, 29-Y 
1002-2 Etowah Ave .. Royal Oak, Mich. East Madison. Chicago. 

SHIP Models-most complete llne In GOLD $35.00 Ounce-Mail old gold 
New England. Kits. parts, plans. books. teeth. Jewelry. watches, diamonds-receive 
Steam and electric power plants. Illus- cash by return mail. Satisfaction guaran
trated catalog 25c. James Bliss & Co., t eed. Free Information. Dr. Weisberg's 
Inc.. 220 State St.. Boston. Mass. Gold Refining company. 1500V Hennepin, 

. CATALOG lllustrating Largest Assort- _:_M.;,.;.in;..n_e..,.a.;.p_o..,.u_s_. _M_in_n_. ________ _ 
ment Ship Model Parts Send 5c. Selley -
Boats. 1373 Oates Ave .. PS. Brooklyn. N.Y. 96 .JEWELRY 

BUILD Historic Ship Models. complete --JE __ W_E'""L_R ___ Y--:M:-:-a-=-k-=-in-g-.--=I::-:11:-u-s.,..tr-a-:-t-ed-:--c-a-:t:-a-:-lo-g 
kits 39c to $9.00. Catalog 10c. Ideal Models. 10c. George Sassen. 154 Nassau Street. 
21 west 18th. New York 11, N. Y. N. Y. c. 7. 

SHIP Model and yacht supplies. com- BROKEN Jewelry Bought-Everything. 
plete large 64 page catalogue, 30c. Wm. Best cash prices paid for gold teeth. rings, 
Wild. 510 E. 11th St .. New York City. Jeweh·y. spectacles. diamonds. bracelets. 

STEAM Marine Engines. Boilers. Cast- watches. etc. Cash mailed promptly. Send 
ing Kits. Box 326. Evanston. Illinois. for Free shipping container today. Lewis', 

STEAM engines. boilers. castings. cata- Dept. SP. International Building, St. 
log 25c. Anton Bohaboy, 2297 Price. Rah- Louis. Missouri. 
way, New Jersey. MAKE Your Own Jewelry! All types of 

findings . plastic and metal; cameos. beads, 
91 HO)IE CRAFTS.:\lEN shellklts. 1llustr. catalog. 20c. Hobby Art, 

PROFIT with Larson Leathercraft. Dept. 6, POB 276. New York 18, N. Y. 

Belts. purses. 100 other ideas. Largest 97 TOBACCO & PIPES 
supply in U. S. catalog 10c. Larson. Dept. .___,.-::-c===::::--=:---:---::---::-;-:::-;-;:-:-::-::· 
c. 826 S. Tripp. Chicago 24. CIGARETTEs-Popular brands $1.51 per 

BOOKFINDERS! (Scarce. out-of-print, 
unusual oooks) Quickly supplied. Send 
wants. Clifton. Box 1377-PSM. Beverly 
Hills. Calif. 

GEIGER Counters! New. lightweight. 
super sensitive uranium detectors. Sensa
tional low price. Write today. The Detec
tron Co .• 5637 Cahuenga Avenue. North 
Hollywood. California. 

TROUSERS for Big Men- Rochester
tailored to measure. From $11.00. Send for 
catalog. The Large Sizes Company. 118 
Shepard Street. R:>chester 7. New York. 

AIRFOAM Rub':>er. l ''x16"xl8". $1.95; 
4"x2l"x22". $3.95; 6"x2l"x22". $5.95; 4"x22" 
x37". $5.95; 1"x24.x62". $7.95; 6"x24"x38". 
$9.95. Other sizes cut or fabricated to 
order. Write for prices. All shipments 
prepaid. In Callf. add 21,~~;, sales tax. 
United Foam Rubber. Dept. B. 233 Broad
way. Oakland. Calif. 

GRAVITY. If you are Interested In 
Gravity-Write us. No expense to you. 
Gravity Research Foundation. New Bos
ton. N. H . 

BIG Mails Thrtoe Months. Name Listed 
Directory 25c. Harvey Teeple. Decatur. 
Indiana. 

"INTERESTING Mails." 25c w111 keep 
your mail box full for three months. 
Bentz. Jr.. Chatawa 89. Mississippi. 

URANIUM f Exploration. detection. rec~ 
ognltion methods understandably ex
plained. Particulars free. Woodwid Indus
tries. 5217-B Hollywood Boulevard, Holly
wood 27. Calif. 

GEIGER counters. Make your own and 
cash in on $10.0CO Uranium bonus or re
sell profitably. Send $1.00 for detailed 

· plans tor simple. sensitive unit any home 
mechanic can build. We can supply any or 
all parts. Box 436. Main P . 0 . , Detroit 
31. Michigan. 

WE purchase Indlanhead pennies. Com
plete allcoin catalogue lOc. Winslow Fair
view. 277 Broadway. New York 7. 

RECEIVE malls. magazines. samples. 
Your name In numerous mailing lists lOc. 
Ulysses Greenwood, 273 Broadway. New 
York 7. 

FEE'!' Hurt? Valuable outstanding offer. 
Corssan. 2638 Geyer. St. Louis 4. Mo. 

USED Vending Machines All types. Sat
isfaction guaranteed. Vassar. Cleveland 5, 
Ohio. 

PANNING Gold-Free Instructions. Cat
alogue mining books-supplies. Old Pros
pector. B-256. Dutch Flat. Calif. 

GEIGER counter. miniature. Under one 
pound. $48.50 complete with phones. direc
tions. and radioactive sample. Guaran
teed. Western R adiation Laboratory. 1107 
West 24th Street. Los Angeles 7. Call.f. 

LETTERS mailed 25c each. Cash. Geo. 
Costello. Box 81. Newport. Arkansas. 

BE Cool This summer-Warm Next 
Winter-Inexpensively. Send for free cir
cular . Macon Distributors. 111 Broome 
St .. Sew York 2. 

TREASURE Locators. Mineral Detec
tors. Geiger Counters for Uranium ores. 
Free literature. Fisher Research Labora
tory. Inc.. Palo Alto. California. 

NEW steel letteh and figures 1/ 16 char
acters complete set $4.95 postpaid. Recon
ditioned Victor 100 lb. oxygen Une regu
lators $4.95 postpaid. Arrow Sales Co., 
Billings. Montana. 

UI,TRASONICS. New Handbook Describes 
Theory. startling Experiments $2.00. Box 
882. Providence. Rhode Island. 

BEAUTIFUL Olft Hanel Blown Perfume 
Bottle. Use as b~d vase when empty. Glas
tube Products. Hawthorne. California. 

101 FOR SAJ.E-~USCELI,ANEOUS 

WAR Surplus. Aircraft items. ShoP 
Equipment. Machinery and a million other 
Items. Free Catalog. Atlas Equipment, 229 
Southwest Blvd.. PS.. Kansas City 8. Mo. 

TURN Your "'orkshop Into cash. Send carton postpaid. West of Mississippi add 
" 7 ton Min rder 3 cartons Send BEAUTIFUL Gift-Baseball player fig-postcard for catalog for modern salable c per car · · 0 

; x ure hand finished metal ashtray. Valued 
Projects. Craftplans. 7241-S Madison check or money order. King Co.. Bo f 

' 1713 E B ltimore Maryland many times special introductory price o 
Kansas City 5. Missouri. - . a ' . $1.00. Park City crafts, P. 0. Box 132, 

LEA THERCRAFTERS! Complete stocks 100 .:\USCEI.LANEO US ~B:!r.!:id:!.!g!!..:e:.!:p:!:o:!.r:::.t ...!1:..:.· ....:C::.::;on:.:.n::::... ---------
of leathers, tools, supplles. Metal tooling BUILD own maUorder business. Begin- KNAPP Shoes. Re-order? Free pam-
supplies. Immediate shipment. Free cata- Wavne phlAt? 1808 Solltb Broadway, Pittsbur"', 
log. Kit Kraft, 7377 Melrose, Los Angeles ners booklet 25c. or get details. ~·· Kanvsas. .. 
46, Calif. Berger. Balt.ic, Ohio. 
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POPUtA1t SCIENCE OPP01lTIINITlE8 
FREE catalog! War surplus clothing. 

Men's. women's. Amazing bargains. N. Y. 
Clothing Co .. 2079B Second Avenue, New 
York 29. 

HOSIER Y. Handkerchiefs. Shirts. Sheets! 
Wholesalers write for prices. Spa.rtan Ho
siery Company. Spartanburg. S. C. 

STEEL Shelving. Work Benches. Parts 
Bins. Legs. Angles. Etc. Catalog Free. 
Vimar Co.. 211 Loeb Arcade. Minneapolis 
2. Minn. 

WRITE us for prices. Give us Make and 
Model Number. Bargains. Fortunes, Box 
B. Sperry. Okla. 

10Z WANTED 1\IISCELLANEOUS 
MERCURY-Highest prices. Free Con

tainers. Write Mercury Terminal, Nor
wood. Mass. 

104 PERSONAL 

RUPTURED? Positive comfort, no un
derstraps. no steel. no elastic. Write Smith 
Manufacturing Co .. Preston. Ontario. 

PSORIASIS Sufferers: Has everything 
failed to bring even temporary relief from 
scales. lesions and itching? Then write 
today for Free important information. You 
needn't invest one cent! Pixacol Company, 
Dept. S. Box 3583. Cleveland. Ohio. 

MEDICAL Prescriptions filled a t guar
anteed lowest cost. Ask for prices on all 
your drug. hormone. and vitamin require
ments. Ace Mail Order Co.. E. East 
Orange. N. J. 

HEMORRHOIDS: Don't sutfer from 
painful. Itching piles. Send $1.00 for sim
ple formula. which can be prepared In own 
kitchen. E. B. Mar!lhall. 48A Marian 
Court. Upper Darby. Pennsylvania. 

" HOW Can I Find Out? " You Can! In
formation discreetly developed. AnY mat
ter. person. problem. anywhere. World
wide. omctally llcellSed. bonded service. 
Established 1922. Reasonable. Confiden
t ial. William Herman, 170 Broadway, New 
York. 

HANG It all!!! Why should your hair 
fall o1· scalp Itch ? Enjoy thicker. healthier 
hair. Others do. Write Michael' s . 849CPS, 
3027 Atlantic Ave . . Atlantic City. N. J . 

"HAIR-Saver Plan. " Wonderfully sim
ple, non-medicinal exercise plan which has 
helped me. Why not you? For complete 
p lan send only $2.00 today to Hair-Saver 
Plan. P. 0 . Box 901. Phlla. 5. Pa. 

WORRIED? Problems? Confused? Let 
us solve what's bothering you. obJectly. 
through scientific deduction . Write details 
enclosing one dollar to Adjustment. Box 
811. Richmond 7. Virginia. 

MEXICAN Law. General Practice At
torney. 1203 Arizona Stree t. El Paso. 
Texas. 

FORGET Sinusltus. colds. Safe. sane 
new way quickly llelps relieve. Medically 
recommended. Write today Free informa 
tion. Pinolator Inc .. 1809 Minnellaha Ave
nue. Minneapolis 4. Minn. 

INFORMATION for single people by 
Human Relations Consultant. University 
Graduate. Dr. B. Long. Box 375. Los An
geles 53. Calif. 

LEARN how the Chinese tune in on Na
ture and find real happiness and emo
tional adjustment. Send $1.00 for my ac
count of "The Secret of the Chinese Way 
of Life." result of two years of personal 
research in China. Weekley. Box 444. 
Dept , c. Upper Darby. Pennsylvania. 

MONTREAL Remailing, Forwarding, 
25c. F. Fenwick. 255 Lafleur. Montreal 32. 

SAVE On Vitamins-Complete line. List 
free. Levitt Drugs. Box 718. Woodmere. 
New York. 

SUCCESS can be yours! You may dis
cover the golden key to happiness. Learn 
to apply the p rinciples which have helped 
men to gain success and prosperity. Send 
only $1.00. Instit u te of Applied Philosophy, 
Box 1429. St. Louis. Mo. 

NEW book, "How To Live Without 
Money." ends your money worries. How
ard. 1778-S Hamburg St .. Schenectady 4. 
New York. 

ELEMIN Minerals and Multiple Vlta
m.ins. Used s uccessfully by those suttering 
from deilciency diseases. Money back 
guarantee. Six months supply $21.00. Box 
262. Provo. Utah. 

106 ADVERTISING 
ADVERTISE: 24 words. 40 Newspapers. 

$3.50. Lists free. Advertising Bureau, 
10511-P Springfield. Chicago 43. 

24 WORDS in 50 Weeklies. $4.96. J . 
Darnell. 730 Hays. Jackson. Tennessee. 

LISTS : 24 words. 40 weeklies. $3.50. 
M. Pennebaker. San Marcos. Texas. 

ADVERTISEMENTS. mailorder letters, 
Uterature. c.ampalgns. worded to sell any
thing worthwhile. Investigate! Finkle Ad
vertising , 257P South Spring. Los Angeles 
12. Calif. 

109 HANDWRITING ANALYSIS 
HANDWRITING Reveals Character:

For Free Information Bulletin On This 
Most Interesting Science Send Name And 
Address To: Analyst, Box 6124. Statton B. 
Albuquerque. N. M. 

114 DRAFTING INSTR UMENTS 

SPRING Dividers 8-inch hrd-p ts. $.60. 
Calipers w/mike adJustment $.85. Goggles 
g1·een polarized lens leather trim venti
lated $.65. postpaid. Tri-State Mercantile, 
Lewiston. Idaho. 

115 DRAWING & ART SUPPLIES 
DRAFTING a nd artists' materials cata

log- thousands of items-2Sc (deductible 
first $2 order). Gordon's, 187 Madison, 
Chicago. 

117 TATTOOING SUPPLIES 
TATTOOING Outfits. Supplies. Illus

trated List Free. Zeiss. 728 Lesley, Rock
ford. Illinois. 

119 SCIENTIFIC SUPPLIES 
NEUROTIC. Write about yourself. otfer

ing gracious. Art isan Psychiatrist. 281 
E.M .. Waterto\Yn. N. Y. 

WOODS 
WOOD cards. Business. Christmas. An

nouncement. Cards of Wood, Manlius2. N. Y. 

126 CAl\IPING 
TENTS, war surplus. all sizes; cots. 

hammocks. camping equipment, canvas 
covers. fishing & sporting gOO<ft;, rope. 
Morsan. 10-19D 50th Avenue. Long Island 
City 1. New York. 
131 TREASURE FINDERS 

METAL Detectors. The very latest cir
cuit. Send 2Sc tor literature. Hedden 
Meta.l Detectors, 3329 Liberty Ave., Pitts
burgll 1. Pa. 

TREASURE-Mineral Locators. M-SCope. 
Low Priced. lightweight. unsurpassed in 
emciency. Revolutionizes locating of min
erals and preci<~Us metals. Geiger Counters 
for Uranium ores. Time payment plan. 
Factory guaranteed. Free 16-page booklet 
upon request. Fisher Resea.rch Laboratory. 
Inc .. Palo Alto. California. 
1,37 DETE<JTIVES 

DETECTIVE Training. Ph1llips Secret 
Service System. 19170 North Kenneth . 
Chicago 39, Illinois. 

DETECTIVES-Work home-Travel. Ex
perience unnecessary. Write Wagoner 
P-125 West 86th. N. Y .. N. Y. 

143 NAME USTS 
1.000 NAMES Opportunity Seekers $1.00. 

Siegel. Box 183. New York 2. 
MAILING lists; most classes, 1000 $5.00. 

Free Prospectus. Dixie Service . Ki ng. N. C. 
145 SOUVENIRS 

THREE Mll1tary Emblems and price list 
10c. HobbyguUd, 57X Sumner Ave .. 
Brooklyn, N. Y. 
146 REFRIGERATION 

SAVE Electricity. install own rubber re
frigerator door gaskets. Replacements : lee 
cube and glass defrosting trays. Free Cat
alog. R ues Trading, 6017C 13th. Brook· 
lyn 19. N. Y. 

USE .THIS ORDER FORM TO IICREASE YOUR MAL ORDER BUSIIESS 
LOOK AT THESE LOW RATES 

Soc Per Word, Per Insertion WHITE SPACE-$4.50 Per Line. 
- Minimum Ad-10 Words-$8.00 CASH WITH ORDER 

IF YOU SELL A PRODUCT OR SERVICE TO MEN, USE THIS EASY MEANS TO GET MORE SALES 

r----------cus~n£DiowinS.Nooi~i----------~ l POPULAR SCIENCE MONTHLy • 353 FOURTH AVENUE • NEW YORK I 
I Please insert the od below in your .......................................... .................... ............ . .issue. I 
I Heading ...................... ................ ... ....................... ... ............................ ............... ......................... ~ 
I Enclosed is $.......... .... .... ................ .... .............. Word Count............................................ I 
I ····· ··················· ························ ········ ···· ··· ······································· ················································ I 
I ····························· ··············-······························································ ·· ··········································· I 
I ............ .. ........... .. .................................................. ................................... .......... ....... ...................... I I EACH WORD IN NAME AND ADDRESS MUST BE COUNTED AS A WORD 'I 
I Name .............. ........... ............ ........ .... .. .. .. ... ... ......... .... ............. ... ............ ... .... ..... ........................ 1 

L Address .. .... ....... ... ... ........ .... ............ .................. .. .... . City & State. .. .... .. ..... ...... .. ..... ... ... ............... 1 -----------------------------------------TO BE INSERTED IN THE OCTOBER ISSUE, THIS ORDER MUST REACH US BY AUGUST 24TH 
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Sportsm~n' s Tent 
S t urdy . ligl)tw~iqhl. 

~asy to erect. W ill 
pack into a 12" roll 
36" long. Made o f 
o:z.. for est green. 

WATERPROOf DRIU. 
Full cover. with mot q 'ujto netting 
on window & door. Reinlorced through. 
out-HardwO<>d jointed center pole & 
12 stakes indudecl.1A LifETIME VA.L.u~ 

9' x 9' aize ................................... $34.50 
II ' x 9' aize .. $39.50 

Sturdy. Ye t 
W eighL Sa tin 

Lined wi th Tie 
Stra 1'6· 14 Out· 

side Pockets. Plus 
Knile. C'un. or 
Tool Leather 

Holder. 2 large 
II'' x 8" Pockets Inside. W onderful 

H u ntin<J. Fishing. or M•cha.nic 
Cost the C o vemment S30. 
A Steal at 

(uke Above ) 5 in . polished blade 11.69 
W ith Par keri~ed black Fm1sh $1.49 

BOL.~ KNIFE 
~ =~~- ,... 

10" x 2" Pa1keri~ed blade. 5" Gnppe<l 
Hand le. Weight IV. lbs .... Ideal fo r 
H unting, C lea rinq Brush or Tra1ls. 

· . W ith Case $1.19 ea . 

C e11wlA• 

6QqP'I£Aft AlllFQAM 
•nd pre·ah.aped. 

Cement or cut to tit. 
ol s ius •nd •h•pea. r or ch.p 

P••d.a~ •uto & truck se•ta .. tr•iler & boa t seata 
furniture 1nd noola-

18" • 6' 

LEATHERETTE 
!!::~;~-::: C•nulne Leathereue 
r;, to cover Ch• ira. Pi liO r urni· 
lwe. Nooka. Auto Se1t:s. e tc. 10 colora 
• t • BARCAIN PRICE. 

WIDTH COLORS PRICE: (per run. yd.J 
36" Grey, Bro wn, Black 

Lt. Green, Do rk Green. Blue 
Red. LI Blue, lvor Yel 

59c .... 

KAPOK BAG Huvy duty. wator repelie nt 
wlth wind breUu hood • .n.d C"O¥e.t. 'It &lppe:r 

Haa ah mat.,..u pocket. $14 95 
S in 32" • 77". 1 lb• . • • • · · • • 
Like obove wit h wool liiler • . • $14.95 
DOUBLE BAG Like above. Wool !iller. 
fuil oipp«r. St .. 3 4' • 77". 8 lb • . '$15.95 

2 o( t h ._.. b-.qs m • y be dpped t ogeth• r 
to hold two peopl• . 

SIZE BAG•wool filled .f uil zlpp«r 

STE£.L Wuh Tub\llor H• a cblal'ldl ancf •tvrcly 4 ovbte t!u vr • lt• $2 95 
!:3;;::";:;;fl COTS fWJII Ipri.cl.'' · A 1.11• tim" buy. SC·l , Eo. 

NAvY BUNK BED W1th •~•I antl• ~•adll•ad ... • ln l lro.me 
maO• ot t whted hu ¥y cawot• wt,. t•ll'lfatc~ w 1th late ral t lll.nqcn . 

Co.n b~ u u ·d o.s tlnq1• b•d or /c»n~d , ,. o· hiql\ to • •r•• 
doubl e bunk b•~ Sp .. d • lly 1\l ite-4 IO hard w.or. a eli"'• 

' s ••• , •. s• I. to. $3.95 
u l• o' two Eo. $7,7 5 
Conuo~h yo~o~r locul :.;i~:;•1~~ 

dvc II> 100ib. mm. mottrt'h t hown bt-low tat'l be i1 

CLAMP-ON ANYWHERE LAMP With 
able ball and socket swivel head, long 
covered cord and wall plug. 

The All Purpose Lamp. Wonderlw for Indoor Photo<paphy. f lood 
hghta. Ba by Spot or Large Spo~ Pononal B•d Reading. 99 
Workbenc h. Ga.roge. e tc. l...amp Alone . . .. C 
Highly Pol ished 9" diam• ter Parabolic R• Oector 

5 .. diameter Spot ReOe.c:toc~a:t~.~~=~~~:~~:· 
WA 

SUNGLASSES 
Hl:RE' S THE 

REAL McCOY! 
Pr~r·••on Pol••h• d a rul 

Ckltt fu·e l • •n '"""h lt•ll'l r l tc;u• 11'101 c a n 
Oll~Ch•<l IO b-r ll Gold p l otr d odJWIIOblr lrOI'I\• . 

P•••lo1d • w r o l bor • nd pod• 
A 1n l Jto1lt y l l 7.$0 Yoh~o• lor Onl) S3.95 

KLEER·VUE HIGHT DRIVING 
GLASSES 

With S7 mm y e llow 
ombcu l•n.s-es. Th .. se 
l• n.s•s ore 6 bow 

.. ~ciaUy PRECISION Cmd. 
Poha hed lo r•duc • G lore 

h;-;,clll~lh'lS from on<oming car•~ alao 
locus objec·t.s aharply and mou· cle o 
during night d ri•ing. 

INTRODUCTORY OfTt:JI 
In M""' s s iu or l..ad.ie-s Harle ql.ll.n at·yle.. 

ND. J ' $16 VALUE S5.89 
C LA SSES but clip-ona. $4 59 

ove r • lyle wilho\.11 te mpi.- bora • 

tewel- sweepo".a~o~c~. ~.dJ~ 
me1al lace. Radium Dial 
Numbers SW -1 

U Jewel- Waterprool. Roldiwn dial & 
ha·nds. sweep sec. hand. alainlttas stee l 
ocrew bock. A terrific Buy at $l3H 

WW - 1 
17fewl0i- AUTOMATIC WJN DINC. 
SHOCKPROOf. WATERPROOf · SWISS 
WATCH. Sweep sec. band. stainless 
ste e l screw back. radium dial & han.:ic. 
Body m ovtoments keep it pro ly 
wound. Oi-l $ ~ 

t'.lt~I'IJI:'k 
17 J•w•l - One of the lin•st 
made any where. Caaed in 
Sw i11erland. Sweep sec. hnJnd. 
a top & ce·Set buttons. Measures distance. 
airspeed. g-roundspeed., races. Ideal for 
the $·porisman. We' ve 901 
Special on these at 

T ough. o 
water and weatherproof p lywood 

. L iqhtweiqht and easy to 
Real luxury for the 

~le<t.SUre or f~h ing boat . 
18' x 18'. back 26 ' h ie> h . 

f"inest imit.ation leather. F ille d 
,/ with kapok to float . Yell ow col · 
/r. for qreat visibility in water. 

~~~~~~~~S~11
1

o~rr~• clothn. ~d co .... , • • 
booltt , 1c>Oil . and handy In 

a.movob1• 1rar 
d••P. round~d 

m Nol corn•••· • in· 

1-;~~~::::~ q le hasp h1n9('d. :! L•n9th lO ... w 1drh 
11 ~ "'. heHfhl 13 .. 

IJJed, bul •n good 
condition.. Sturdy 
& well bud!, LJ.au · 

nv.mb•r. ONLY 

S~rry Aircraft Directional 

COMPASS 
P recision mad e for 
Positive direction . 
360° swing calibrated 
in 1/10 degree (six 
m in.) luminous dial. 

Buut·in bank indicalor 
Case is 4M" square with 3" dia. 

face. Operates on vacuum. Ideal for 
a utos, light p lanes and boats. Can be 
used in autos and boats by altachlng 

_.or"' tube to 1nta.ke ~amfold . ONLY 
w1th c ag1 and reset "\~l4~ condition. ,. 

Na•iga:toro Magnetic Com~• 
tyop... 0..11 JJ.u ' .. • • ' "' .._.._ ""* lt.H • ror..d... ~,.• 
rU••• rt-.. c.llln•t•4 la I 4.. 
. , .. ,,... t.JU' w \Ua 1 .... ,.n.l 
trW W'~ t.t .tl.._.t1'11 wUh 

llne . ...... . $14.95 

COMPASSES # IS I Mar ching. 
ten s1tc. w i th luminoua,11._, ... 

dial $1.59 
:: 152 Matchbox. 

both jewel 6 

lloating d ia l 

:: 15( Wrist 

Compass · 

Hand Mike Highly s.,na<>tive 
with thumb control burton on 
honcile. Ideal Jor home rccordeu. 
pubHc address systern.5. elc. 

Comp. with 2 ft . rub. <:d . $119 
& telephone pig. Only • 

Just the thing for your boat .z;.-:;..~~ 

~~~~... lruck: auto lrac..tor 

HS 3) l<rW LOW IMPD>DICt 

RADIO HEADSET 

GOGGLES 
Aviators ( AN·6SJO) 
W uufprool 6. 0 \I.SrprOCI• 

and )t*othet ptol..c-t•d born• - lth •raw.r~d 
in cl• or. • mbet or • ' • e-n , Cl• • t ~•f In fii>P)oc.

w llb 1\lr~q•d 

X 11 11 1 ron•ot~• 
t lb•. pl• • iqla.•• 6 

l "'" " •h~t Ia .,.ortot.n 
• hopn . 1 o .. b-6411• of 
clcot~•' c• M • nt, and 
~ botll« • ol color• lft 

P•och . etc. A l•o o Plo• tl«" 
Hondbooll ot v~• and in -a lr'loi<110ft._ S2 19 
Tl\1.1 , .,., f'Ottl y w orth SS.jO. Our Pnc• .-.- • 

# l c ofttola • I o.; lb•. of p lo.,lic • h-- t. a J e .. 
of cl~on•t eem•nt. o.nd the P11u dc 99 

. A $2.~0 lor O NLY - · C 
& N dear plastic shts. 

to You! 
~t'.'~,?L~ t-rutt ' "" " ••• Yt • , ,., . $12 50 
[ .. , , oop. 10~ lb1. P•r Sh- • - • 
lPLI:JC' I CLASS - r un s~ • ., 513 OO 

t6• a 36• ._ 24 • . . .Pu Sh- t . , • 

" ""' • 36 ' • 48"" · · Por Sh•• t • • $25.00 
r~t•:::~'~" w nl• In lor ovt ep• cjol q vo•HUy pnc• '-· 
:11 or~ • • • 6. "'+CU .II.cl. Al• o inquire obogl 

12'/t" x 9" - 'I•" thick with 
aluminum piano hinge for 
o-ttachment. Fine lor 
boots. trailers. t-tc. 

late ra «~•· 
• oh dry reU 

S3.29 

SEAT. New. 17" xl6"x3'' 
thick .. .... S3.49 

.New Back Real. 22" x l6" 

~=====~N,=x~l ~"ijt~hick . S2. 9S 

. '· 
~· 

Ad.IY.• tobl• o nn. >-I•• 
l •ad.. ca.,. b• • wuacr 
u:. onr dlt~a. 
htad• ol c]~ 4f:"H G 

p lcutlc. Mid. lor Alt Corp '-t h hon Co. A 
v ery u&elvl occ••..atT lor yoW" Co r, 
TN Gk. lt'OctOt Of Jocrt. SPECIAL .. _ .. 

Mildew & n a me 
R"''ista nt. Ch•ap 
Outside Storaqo. 
They en• Really 
Mov\11q a1 Thestt 

~:~~7· 53.95 
sy; x to·S8e50 
Rubberiled l inen 
1' " II ' NEW $5.95 
Only 3 lb. lig ht woiqht 

ld<ol fo r 

nn: Air f orcesl atsr 
Loose Leaf 

BINDER 
l rn•tal post. C yli.rulnc ol loclo · 
'"• I ~"~••YJ dutr l / U .. l• b rko 

hj';'ood ro•• r. tnd l.._rl&u tio.,., 
win4•• · ld• •l fot IHk• ~... u 1••"'•" 

<oiOI<,.uo._ p~•t• ant~. t h&cle ni.J., ,1i1Dhutier~", 
llef• t Pft( _. e..oks. OJ1bt llJet~h book•, etc. 

W UI h.lcl SOO •lteots. I .. • at ... 

PLASnC PARALLEL 
STJlAIGHT EDGE 

w\lh lf:nob• 
alJppoqe Oft eoch a.ctlo&. A •al lor 
no-.,.ktotota. ~MetaOD.la. d:tcrhaeeo. and 
e ftqt.a..,.. •• . Yo11'•• a •••t 

97~ 
ea. 

r~. lat- J o•• .... la ... 

HI•~ .. Ww ' • r 1 .. -.c• 

-'-•·r .. , __ .. 35c ... 

Radio 

ant• n"• · 

ttytt>. C'\t.t'tf!-ntly 
_.. U. «lf'C'tcrit.. lfrw. 
Pod-H lao • rl4J\Dol 
......... .....u.. •• ~ 
~4. ...... ,.W..r 
.., ....... &.d ..... 

~~ .::._$3.25 

Po••r• d by 'A h. Jl·. 2h C . t. 
Motor, A• mo••lll• I '" IIIHI·llmlt 
Switcf<! • ~m Worm •••tt_. •••· 
• I ••ot. Solono.id c-h1tch. 

Motor onqo, .. d 1o ,.._, r• • 
ducl lon only wh•l'lo ol.ctri· 
~ol c-ont.act m• d • . Opetot•• 
b• o hb.•r dln ctlon. J4o oJ 
for •~o~•'ill•rr p o wor t._k.
oll. op.e ft in • cJotJo• 

Stron9- Lightweight - 2 ply 
NYLON fiSHING LINE. ROT· 
PROOf and WATERPROOf •.. 
Eapecially treated lor atrongth 
and long life. ON SPOOLS. 

o. !~u;.,:':~i.cur.wKin: .•169 
~. ·~ U . I'J3T. ,lO n. fJlt 

ORI:EN -·--
c. H U . n:sT. <00 n . c .... _ .. 
L 11 u. n:sT. aaAli>C> 

ILA.CI -· C'll.tY )00 ft . 
e. 100 u . T'EST. ,. " · --·--· 

J; 4"" CoMon C l•>th es line 
1 3 atrcmd~ tre ate d jut• 

5 / S"dlo .. 3 atrand. jut• 
Order from th1a Ad. All sales linol. All Prices f 0 . B 

Los Angeles Pay by M. 0. or Chl"c k. 
f • dia .. 3 oband. oiaal .11 11. 

3 / 4 " 'd lo. 3 s trond Mon"ilo .08 k. 
p o ·a. Accptd lrom 0 & B hrms 1 2 dt>potul W i th c. 0 0' 

• 
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The farmer looked at his untilled acre. 
"Nope," he said, "Won't stick a plow in 

there. Don't care if it is fertile-1 just don't 
like the color of the soil." 

So the weeds grew rank and spread their 
seeds to his other acres, fouling his cotton and 
stunting his corn. And his harvest was poor. 

There are some who would do the same for 
America. They would neglect the cultivation 
of the minds of young growing Americans. 
They would set them apart, deny them equal 
advantages ... 

. . . because of their race, their oame or their 
religion. 

Stupid, isn't it, that anyone should want a 
weedy harvest? 

For our own sake-for America's sake, we 
can all do three things to help theca use of unity: 

I. Accept-or reject- people on their individ· 
ual worth. 

2. Don't lisren to, or spread, rumors against a 
race, or a religion. 

3. Speak up wherever we are, against preju• 
dite, and work for understanding. 

Remember-
THAT'S BEING AN AMERIC•N 

Po•t thi• muufe in • public place. 
E•tt• copie• free. 

Write Adverti.sinl Council, Dept. T -35, 
25 Weal 45th Street, N ew Yorlc I !I, N . Y. 

Sui'enue 

• 

• 

• 
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Now c reate many lovely and unusual things 
like the distinctive pansy coaster shown
made by embedding real pansies in Castolite 
-the " maglc''liquid casting plastic. Comes 
crystal clear, or may be dyed to produce 
gorgeous color effects. Make really <lifter· 
ent jewelry, book ends. picture . 
frames, candlesticks, figurines. 
Embed butterflies. coins. 

or nn·v pJ plaques, paper weight&, tiles, 
other art objects. Use only home utensils. Follow simple 
step by step method. New pleasure, fine profits are pos
sible. Send 25c for exciting new Home Project Manual 
showing how to get started. Write today/ TIM c .. tolite Cempa~, 
Dept. J-4. woods tock. 111. 

FITS ALL CARS FROM '46 THRU '49* 
"SIG-NA-LITE" flashes green light the Instant car 
Is ready for Overdrive! No guessing or forgetting! 
P ermits effortless ''CLUTCHLESS SHIFTI NG" ln 
conventional gear! Saves gas! Reduces wear! Beau
tifi es dash! Install In ~ min. Money-b·nck guarantee. 
Only. $2.00 complete, postpaid, Including "Over
drive Hints " folder. (COD's small f ee) . • Also In

cludes-DeSoto. Chrysler, and '49 Dodge "Gyro-Matte." 

D. HILL PRODUCTS 5227 Parker D PS·B 39, 

DEPENDABLE CRAFT SUPPLIES 
LEATHER CRAn e PLASTICS e POTTERY CRAFT 

BLOCK PRINTING e BELT CRAn 
TEXTILE COLORS e POWER TOOLS e WOOD BURNING 

INSTRUCTION BOOKS e WRITE FOR CATALOG 

DWINNELL CRAFT SHOP 
Dept. PS-98 • Elm Grove, Wheeling, W. Va. 

Handy around 
• ORCHARDS 

J U M B 0 Heavy Duty 
DEALERS WARTED 

Cuts Nails 
Without lniury 

15%"0PEN 

~~0 

"'"" ' 

• SHOP.$ . 
• SHIPPfNG ROOMS 

\) ... \). 
'\'( G Great for HUNTERS, TRAPPERS, 

\) SCOUTS, CAMPERS, etc. 
52 95 Q. Check I Gun Metal • . 

54...., or M.O. Chrome Plated $3.95 
8~o, JUMBO JACK KNIFE CO. 

l.to$2 W. l&U. ST. GIIAI<D RAPIDS, MICH. 

Poe-Kit Pal Radio 
A power packed. s uper·scns ltlve one tube 
beginners kit Includes m iniature tube. 
factory wound loop antenna, t>last lc case 
and all parts with simple lnsu·uctlons. 
Works on pen-lite or hcar lng ·aid cells. 
All parts, tube nnd batterl e.; protected 

· . Inside case. Astounding rP.Sults. Poc·Kit 
Pal Jess phon<>~ and hatter·les only $3.9$ 
post paid. SEND $ 1 .00 balance COD plus 
fcc. (FOilEJGN $5.00 U. S. (;ash). 
Lee Electronics Laboratory, De pt. 1·5, 
1 7 E. 48th St .. New York 17 . New York 

1flute 
FOR FREE BOOK 
Describes sparkling new models 
des igned and equipped to meet 
every demand for luxury and 
economy, in living or travel. See 
exclusive Schult "Heat-Saver"
greotest contribution to trailer 
comfort in years. 

with 
Crosman's New $14.95 

frown & Country Jr." RIFLE 
Expert or beginner-you'll like this rifle for year 'round 
shooting indoors and out. Accurate, hard hitting, yet safe 
to use anywhere thanks to Crosmon's "controllable power" 
feoture. Has rifled barrel; stondord sights. Weighs only 
-4 lbs. 7 ozs. Available in .177 and .22 col. single 
shot models ot your dealer. Write for liter.at ure . 

C A C I 9 HENRIE TTA STREET rosman rms o., nc. RocHEsTTER 7 . N. v . 

A CRITICAL SHORTAGE OF STATION AGENTS and TELEGRAPHERS EXISTS! 
ATTEND THE WORLD'S LARGEST RAILROAD SCHOOL 

NOT A SUSOHAl JOB
A liFETIME OPPORTUNITY 

VETERANS! NON-VETERANS! THIS IS IT! Thousands of trained men ore 
needed by oil U.S. Roi!roods because of new 40 hour week provision, and 
men reaching retirement age. Assure yourself of immediate employment 
after graduation ... attend the school endor~ed by the ORDER OF RAILROAD 
TELEGRAPHERS. Gale Institute has placed over 1 ,000 men in the post 1 8 
months. YOU MUST ACT NOW -CLASSES ARE LIMITED. WRITE TODAY! 

AUGUST 1949 73 
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THE GREATEST 
THING 

IN 
PLASTICS I 

A NEW . HOME INDUSTRY AND HOBBY! 
PLASTICAST Ia a transparent Uquld plastic: can be poured Into 
ANY kind or mold or container. Hardens In a rew minutes Int o a 
tl'anspnrent solid, clear-as-glass. tough as steel plastic! No tools. 
1011chlnery or skill reQut•·ed . IDEAL for Imbedding prettY flowers, 
tmtterllles . photos . m edals. souvenh·s. biologica l specimens. etc. 
Makes a PERMANENT and ATTRACTIVE di s play . Make al'tractlve 
jewelry, gems, lenses, knick-knacks , novelties Easily cast Into 
><heets , rods. hlocks. ANY color. ANY s h ape! EVERYTHING fur· 
nl s h ed Including molds, for making about $50.00 worth of 
11n1"'ual n ovelties! PLASTICAST OUTFIT, Complete with $3.50 
3 m o lds . l!lu~<trated Jnstru<'tiOn Manual Inc luded ..... . 

o.r Ctutlat Pltutiu •r• IJ! • • • , , . Jt$1 IJI - ·url•t WIJ i tr .,, of IJ t lau ! 
P LASTIDUR., , ( LIQUID IVOR Y). I deal for casting all OPAQUE 
:~rllcles . Hanlens In a rew minutes Into an extremely hard IVORY· 
lll<e plastic! May be dyed any color or cast Into an y shape, 
Works In EVERY type o f m o ld! Non -In flammable, waterproof. 
IHlltahl••. Idea l for statuary . novelties, figurines, toys, gadgets. 
wols, knobs , bAses , , • a million useful appl ication•! Outfit comes 
.:omJ>Iet" with molds. dyes, accessories, Instructions. etc. for 
makln~ about $1 no.oo worth of attractive J ewelry. e tc I $5.00 
PLASTIDUR OUTFIT, Complete with 3 mol s . . . ...... . 
TERMS: We pay the po11ta,::-e CU.S.A.) If full cas h accomnn.nte, 
your order. C.O.D. accepted ( U.S.A. only) If $1.00 depos1t Is 
Included for ench Item ordered. C.O.D. orders not postpaid. 

A very Attract-Ive novelty m ade with one of 
above plastics F REE with our BI G catalog! 
Catalog- lists largest selection of MOLD 
MAKING and CASTING materlnls In the 
WOHT, l)! Liquid Plastics. Liquid tvory, Llq· 
uh1 M'lrble. Llqulcl Glass, Cermnlcs, LI<Juid 
Porce lain. Moulage , Latex, Multiplex, Etc. 

Also Shellcrnft, I nternal Carving-, Plastics. Glazes. ,Jewelry Ac· 
c e><,.orit's, etc. Price or cat,Jlog- only 1 0c t;.S .A. C25c Canada). 
DEALERS: WRITE FOR ATTRACTIVE WHOLESALE PRICJ; LISTS 

PLASnCAST CO. (Dept. A) 
4 6 37 N. Kedzle AYe. . P. 0. Box 9 87 
Ch icago 25 , Illinois 1Vrtt6 to N enre•t Addreu Palo Alto, Ca lif. 

c a nadia n Customers. please o •·de r directly from: Canadian 
Industria l Plastics, Ltd. , 1056lf2 Pender West, Vancoll\·er . B. C. 

WITH TY LOCK 
SEND FO FREE FOLDER OF LATEST MODELS TO 
If you want a REAL GUN for PRACTICAL USE inside or outdoors. 
get a SAFE-CLEAN-ECONOMICAL-BENJAMIN with Adjustable 
Power and Amazing Accuracy. Use BEN JAM IN H·C PELLETS tor 
BEST RESULTS in all r itled models. WRITE AT ONCE. 
BENJAMIN AIR RIFLE CO., 811 MARION ST., ST. LOUIS 4, MO. 

S1Ail1!1ow/£A~Y ro 
NO EXPERIENCE NECESSARY Everyth ing Complete 
in Kit . Qual ity Material. Simple as ABC instru ctions. 
Immediate Delivery. Save Money, Big Value. Sturdy 

ROWBOATS, KAYAKS, DINGHIES, INBOARDS, 
OUTBOARDS, RUNABOUTS, CABIN CRUISERS 
-- SEND 25¢ Colorful Illustrations show off 

· '49 Model s. 8 to 23 Ft., and 
(COIN) fOR CATALOGS Construction Deta ils. 

U·MAK·IT PRODUCTS MARINE DIVISION 
Formerly Kayak Boat Co. 703R-WHITTIER ST., N. Y. 59, N. Y. 

74 ' POPULAR SC IENCE 
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ORIGINALLY$7150 
• WRISTWATCH 
• STOPWATCH 
• TELEMETER 

;re!l~l~~~r:'~l~~- $ 
tl lece. Incablock shock 
res istan t feature. 
Sweep Second hand. 
Anti-magnetic. Radl· 

Our Price 
Now Only 

95 
Plus 

$2.20 
Tax 

tun Dial. Stainless steel back, Unbreakable crysta l . 
P erfect for physicians, scientists, technicians, eng( . ........,.,........, 
neers, aviators, photoKraphc rs , bt oadcasters, navigators. 
SPOrtsmen, servicemen, etc. Thousands sold at $71.50. 
Order now whi le they last at this record breaking low price. 
Send only $1 down t>aymcnl with order. Pay balance to postman on 
ardval plus postage. Or we pay po~tagc If you Inc lude full payment 
plus tax with your onler . FREEl Handsome .ExpaJislon Band l ncloded. 
Money back In r. days If not delighted. Order now! 

MARYLAND DISTRIBUTORS, Dept. 89 
501 E. Baltimore St. Baltimore 2, Md. 

ops 
" rry 

Without Painful Backache 
W hen disorder of k idney fun ction permits p oisonous 

matter to remain in your blood, it may cause nagging 
backache, r heumatic pains, leg pains, loss of pep and 
en ergy, getting up n ights, swelling, puffiness under the 
eyes, headaches and dizzin ess. Frequent or scan ty passages 
with smartin g and burning' sometim es shows there is 
something wrong with your k idneys or bladder. 

Don't wait! Ask your d ruggist for Doan 's P ills, a 
stimulant diuretic, used successfu1ly by m illions for over 
50 years. Doan 's give happy relief and will help t h e 
15 miles of kidney tubes flush out p oisonous waste from 
you r blood. Get Doan 's P ills. 

Helps you s-t·r·e·t-c:·h your dollltl on 
TV, electronics, radio and tools. 
W rite t oday for the 1949 L afayette
Concord catalog. A penny postcard 
will do the trick. You'll find pages 
and p ages of t he finest equipm ent 
at new low prices. Use the catalog 
to ol'der everything you n eed and 
save. I t's f ree. W rite to L afayette
Concord. Dept. KR!J. 100 Sixth 
Ave .• New York 13. 901 West 
J ackson Blvd., Ch icago 7. 

'rhe :\ lotion Picture Theatre Business offers big op· 
portunities rot· trained men. Get into a fascina~i og 
field 11ith a promising future. Train at home In 

spare time. lf ree Catalog. E stablished 2 2 years. 
THEATRE INSTITUTE, 385 Washing ton St. , Elmi ro, New York 

BRAND NEW 7x50 Leather Case Included. 
Add 20% Fed. Tax. Selection of other sizes 
e<tually low prict>d. SUPERB QUALITY-Y, IF'E· 
Tl:\tE CONSTRUCTI0:--1-llfONEY-BACK GUAR· 
AN"f EE. DEAL DIRECT WITH THE IM· 
PORTER AND SAVE UP TO 50% 1 Know the EXTRA 
PLEASURE OF OWNING a pair of FINE BINOCU· 
LARS. Enjoy the thrill and satisfaction of clear, vivid 
c lose-ups at sPOrting events, theatricals, week-end trips, 
va.:atlons, cruises. etc. Send NOW for llookll!t "How to 

Select BinocuJa•·s for Your P ersonal Needs." It's FREE! Write forlt TODAY! 

BINOC FILTERS 
Brand new, U. S. Navy Snap-on Type. :Eliminate strong sun-glarc-$5 
value. Our special J>rl cc: ONLY $ 1.00 set, postpaid, Complete satisfac
t ion c.r money n .:•funr!Nl. 

BUSHNELL IMPORTERS, 672-PB · So, Lafayette, Los Angeles 5, Cal. 

Copynghted matenal 
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eHOME 
A~~EMBLtO 

eMA~S 
PROOUCEO 

eLOW-COST 
AUTOMOBILE 

WORLD ' S 
LOWEST PRICED CAR 

Drive tble car for as low aa 50c per week. Up to 90 miles per gallon. 45 to 
50 m.p.h. Large enough for a huaky elx footer. A pleasure to assemble. Jus t 
bolt together our precision built parte. Get tbe facta. Send 25c for detail ed 
circular with large photo, 4 view drawings, p rice of all parte, Better still. 
aend Sl (refunded first order) for t hla plua actual aasembly book with 42 
pbotoe, drawlnge, blueprints of anow and Ice conversions, etc. 

MIDGET MOTORS MFG. CO., Athens 2 , Ohio 

BE A NOTARY PUBLIC 
Get paid for life for signing your name. Old legal-supply house, 
22 cities, guarantees your appointment by governor If you qual1fy. 
No training needed. no course to study. As a public notary your 
signature is important; you certify legal papers by signing, get 
paid. :\toney in take grows as you become known. Like compound 
interest. Income steady, for life. We equip you completely. Pay 
us after you are appointed-2 paym~nts $12.50 each. That's all. 
Details free. 
STATIONERS EXCHANGE Boerne 28, Texas 

HARD TO FIND 
LUMBER 
T op Grade Kiln Dried 
A Board or a Carload 

Big New 144 Page Catalog No. 16 
of ha rd t o find woodwork Items, hard· 
ware and suppl ies; the llne"t craltsm nn 
catalo g Har o ld Hunt e \'er publls h ed- 3 2 r a r e 
wood s In natural color s -also In colo r , 4 3 m at ch ed 
, .. eneer des igns, multi·colored b nnc11ngs. Inlays, ove r· 
lays, s hows over 27 5 scroll patterns to c hoos e f rom. 
Only 15c rebated on firs t orcler. 

CRAFTSMAN WOOD SERVICE CO. 
2729 s. Mary st. Dept. B·8 Chicago 8, 111 . 

WALNUT 
MAHOC . 
CHERRY 
MAPLE 

WH. HARD 
AND SOFT 

POPLAR 
PL· QTR. 

OAK 
AROMATIC 

RED CEDAR 

SPEED AND POWER HANDBOOK 
Build fast Stock Cars! Californ ia Road · 
s ters! 150 MPH Rods! Cove rs Fords to 
Cadillacs-a ll m akes! Breathtaking m eth· 
ods-Authentlc-Direct from California! 

SAVE MANY DOLLARS 
Build your own Oual l\I an lfol tls : S uper· 
chargers ! Hot Cams ! Water InJecto rs ! 
HI-Compression Heads! lllll eage De vices ! 
Get r acing s peed, l ightning a cceleration, 

d ynamic power Increas es from any make passeng er automobile ! Get 
con struc t ion drawings ! TuninK techniques! Sp eed t rickR! Picture c at· 
alogues! Inf enlous formul as! Economy secre t s ! Inc luding- • • !lac ing 
Frames' ' - • Hectprocntlng Masses' - ••Jet Engines" - • 'Braking 
Characteristics"- " Dynamometers." Dual Pipes, Gears , Fuels , Mnnl
rolds , Porting, Relieving. Balancing. Lowering! 

Includes "CALIFORNIA AUTOMOBILE CUSTOMIZING" - Glossy 
photographs! Diagrams! Newest Ideas! Conversions ! Re-Styling all 
m akes ! Streamlining! Chopping! Channeling! Cus tomizing ! 

50 CHAPTER LIBRARY EDITION-complete-$1.98 Postpnid. 
NEWHOUSE AUTOMOTIVE INDUSTRIES 

5805·A4 EAST BEVERLY LOS ANGELES 2 2. CALIF. 

• 

, 

PRINTS 
and ILLUSTRATES 
FREE 

1¢ Post Cards 
Learn how thousands of business 
men, in every line, are boosting 
sales in spite of conditions-with 

! ;messages-printed and illustrated in a few 
minutes on gov'nt post cards- with amazing 
newpatented CARDMASTER. Your "today's" 
ideas, read by your prospects next morning. 
Not a toy, but a sturdy advertising machine, 
built to last for years. Low price, sold direct. 
Guaranteed for five years. Send name today. 

SEND NAME We'lloend FREE illuetrated book of money
making ID EAS for your business and com· 

plete , unique advertioing plano. RUSH YOUR NAME TODAY. 

CARDMASTER COMPANY 
1920 SUNNYSIDE, Dept. 168. CHICAGO 40, ILL 

FOR 110-115 AC or DC • WELD-BRAZE-CUT-SOLDER-HEAT TREAT 
INSTRUCTIONS INCLUDED • LOWEST PRICE IN HISTORY! 

The WELDRITE Combination-tested and proved by 
countless commercial and amateur users, is now 
offered direct to you at the amazingly low price 
of only $12.00. No Gas-No Gauges-No Spark 
Lighter needed. Always ready for immediate use 
-Just plug WILDRITE into 110-115 AC or DC out
l~t. Uses standard welding and brazing materials. 
WELDRITI furnished complete with Converter Unit, 
#1 Single Holder for welding metal to ~6• thick
ness, using up to ~· rod, and #2 Double Holder 
with Copper Coated Carbon Electrodes for Braz
ing, Cutting, Heat Treating, etc .. Starting welding 

materials and instructions included. 
Ideal for home workshop. l n valuabl 

for garages, repair shops, farms, etc. 
SEND NO MONEY! 10 DAY TRIAL. Order your 
WELDRITE Electric WELDER-IRAZER-CUnER 
C.O.D. today. Pay postman $12 plus postage 
charges (wt. 4lbs.) or send $12 and we pay post
age. Either way, i f not satisfied, re-
turn WELDRITE in 10 days for refund, 
less postage charges. WELDER HOOD 
-Approved Arc Welding lens-only 
$3.95. Calif. orders add ~Y2% tax. 

"' s.. 1111 st., .... a., ... , 13, c~. 
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1
\ll\ fa\VIII WITH 

NEEDLESS TD PAY MORE 
.-RISKY TO PAY LESS 

EVERYONE 
TAKE 10% DISCOUNT 

ON ALL TIRES 
OUR GUARANTEE 

OUR TIR must make good o r WE WILL 
If You Want SAFE TIRES 

Be W ise-See Us Before Y ou Buy 
Our Experi en ce I nsures Your Safety 

You get w hat w e adverti se 
H ighest Quality L o w est P rices 

HIGH ORIGINAL TREADS Slightly U sed 
BUY IN CONFIDENCE safe dependable 
selected POPULAR BRANDS-Guaranteed 
t o give A-1 SERVICE. T hese tires are 

ab$ol utely NOT Re-caps o r Re-molds. 

REMEMBER: Tube SEKT with EVERY tire regardless of QUALITY-PRICE or GRADE 
SELECTED tor TOUGHEST JOBS N o t just good •• THE BEST 
These a r e e-enulne V alues! One Tria l w i ll CONVINCE YOU 

TOPS IN V ALUE-TOPS IN SA FETY 
6 .00-16 •. $5.0 :.0:16.50 · 1 6 . .... $ 4 .7217 . 00· 1 6 .• ..• $ 6 . 0 2 
6 .S0 · 1 5 . . 4. 7 2 7 . 0 0- 1 5 . . . . . 5 .0 2 7.5 0 - 1 6 . . . . . 7.62 
World 's B est Truc k Tire V alues, T o p Service, Min imum Prices 

6.00-20(6) $9.2217.5 0·20(10) $ 13.92111 .00-20 (12) $ 16.42 
6 .50-20 (6) 9 .22 8.25-20 (10) 1 5 . 52 11.00-22 (12) 18.42 
7 .00·20(8) 10.5 2 9.00·20(10) 1 5 .5 2 3 2 x6 (8) 10.02 
7 . S0·20 (8l 10.52 10.00·20 <121 16.22 3 2 x 6 (lOl 1 2 .82 
7 .50 · 20 MILITARY 8 PLY REGULAR $ 9 .62 -SUPER $ 1 2.92 
9.00·16 MILITA RY 8 PLY REGULA R $ 8 .72-SUPER $ 1 0 . 92 

ONE QUALITY THE BEST AV·A ILABLE 
HERE' S M AX IMUM QUALITY IN THESE 0. K . SA FE TIRES 
6.00- 16 . . $3.4 2 16.50 - 1 6 ..... $3.6 2 17 .00- 16 ... . . $ 4.4 2 
6 .50-15 .. 3 .6 2 7.00·1 5 ..... 3 .72 7 . 50-16 .. . . . 5 .62 
6 .00·2 0 (6) $7 . 721 7 . 5 0 ·20 (10) $ 9 . 02 11.00 -2 0 (12) $ 1 3 .42 
6.5 0·20(6) 7 . 5 2 8.2 5-20 (10) 1 1.0 2 11.00-22(12) 15.92 
7.00-20(8) 9.02 9.00-2 0 (10) 11.62 32x6 (8) 9 .02 
7 . 5 0-2 0 (8) 8 .02 10.00-2 0 (12) 1 2.22 32x 6 (10l 10 .92 

OUR SPECIALTY-TIRES FOR SCHOOL BUSES AND 
AMBULANCES 

Thousands of Tires Shipped to Satis fied Customers Throu gh 
o ut Unite d sta t es and M an y Distant Po ints. Please Note: 
W e've m ad e Thousand s o f Friends by givin g a Tube wit h 
P assenger and T r u c k Tires. MAIL ORDERS g i ven Persona l 
Attention-Send This A d with Check o r M o n ey Order . D ep •t . 5 

STAN 0 A R 0 834 N. Broad St., Phila. 30, Pa. 

It's t od ay's b igges t husin~"" n ppo r
tu nity i n the b ui lding fi eld . llig h 
retur ns from a luw inve:;tmcnt. Easy , 
f a scinatin g wo r k. Large wait in g 
marke t because Colon·r l·te is a pj, lied 
ovet· a ll kinds uf o ld anclnew ma:;on ry 
surfa<'t>S - c x ll· r itll" a nd i ntc l'i o t·. 

Beautifies and Protects 
All Types of Buildings 

~~ Pnc·unwt ic p ressu re sp•·ays pla!'tic-likc 

Write 
For 
FREE 
CATALOG 

Culon·rctc to g ive endur ing .beauty J 
and walcr-resista nt values. Ra nge o f 30 , 
gl~amiug colo rs; ma ny textures. Eao;y 
to wash. S martly modern. W rite o r 
" ·ire today for Opportunity P ortfolio. 

COLORCRETE INDUSTRIES, INC. 
S72 OTTAWA AVE., HOLLAND, MICH. 

"10 to 16-AAA to EEE" 
We speci alize In large sizes onl)' -·!l lzes 

10 to 16: Widths AAA to EEE. Wing 
Tips, Lollfer ti, Moccasins . Hanel 
W oven Oxfords, Dress Oxfords, 

Work Shoes. Sox. Styling sP<><'ially 
cleNign ecl for large sizes . Satis
faction g u arantel'(l. Sold hy mall 
only. Wt·lt.e now for FHEE cat:t log. 

$ 9 .9 5 UP 

KING•SIZE, Inc., 136, Brockton, Mass. 

76 POPULAR ~CIENCE 

The Signtll tht1t SDitly Whistles 
"TAKE OFF 
THE BRAKE" 

J95 
Send $2.00 
and w e 
prepay 
p o stage . 

You'll never again drive 
with the hand brake on, 
because when you start 
the engine you hear a 
mt!tlodious whistle unless 
the brake is O FF. Put on 
with screwdriver. Oper· 
ates off hose to wind· 
shield wiper. · 

Guaranteed lor tile ol 
ear- Saves you cos# ol 
new hand- bralce lining. 

No leHer necessary-lust print name, addreu, year and 
make of car. Enclose check, M.O. or cash. Gladly sent 
C.O.D. plus charges. Money back in 10 days If not satisfied. 

MONARCH GOVERNOR COMPANY 
DEPT. A 1 e 1832 WEST BETHUNE • DETROIT 8, MICH. 

BERMAN'S DIAMOND LOAN BANK 

Diamonds 
from tSiotu 

bonks, unrtdoe:...d 
pledges offered 
ot subuontio/ 

DEPT. P S 
BERM~N BLDG., BA LTO. 1, MD. 

Reference. Your Own Bank or Any Mercantile Agency 

WHAM-0 
SPORTSMAN* 
lilTS liKE A.2% RIFLE
KILLS UIBITS, SQUIRRELS. 
Fer Hultia&, Ta r&ll, 
Rotlill Ptsts. 

A man's sport 
Powerful, silent , accurate. 

Complete with 40 pellets and extra 
r ubber straps. Send $1.00 today t o 

W~tatTl·O Mfg. Co., Box 13H, South Pasadena. Calif. 
$PROFE.SSIONAL MODEL USED BY MEMIIlRS OF NAT'L SLINGSHOT ASSiQ\, 

A 

HEAVY 
DUTY 
STOCK 

CAN GET this fine, tailored-to-measure suit as a 
boJ~ wi~hoot.paying onepennyeasb\ by taking a f ew 
01 f rom fnends. My plan a lso he1ps you make up 
to 00 in a day without experience - house-to-
houaecanvaaslnc. Bigopportunity-fuUoi:_i:fe time. 

Send for Samples FREE! ffJtl.~!:~ .. sure ~Wr!¥¥ 
money-makirur plans. For qafck action write fni)Jr a-lvin&' age, eta. 

Rb:ND N O MONEY. H. J, Co llin. PROGRESS TAILORING COMPANY, 
soo South Throop Street, D ept. V-22 0 , Chicago 7 •.. Illinois 

World Trade .firm offers men and 
women quick preparation for big r;;~..(......JC~~ 
pay positions or unlimited-profit r-' 
businesses of their own. Mall 
order World-wide without capi

-

tal, from home; or travel abroad. 
Represent manufacturers. Past ex
perience not needed. Wri te today for 
FREE BOOK. S tate if veteran. Airmail reaches us over night. 
Mellinger Co., 1422· H G Westwood Blvd .• Los Ange les 24, Californ ia 
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COMPLETE 
OUTFIT 

~ 
$7.50 
Amazing in sales, inquiries and con· 
tacts . . . saves time and money ... very easy 
to use GEM STENCIL DUPLICATOR is 
ideal for Advertising, Announcements, Notices, 
Labels, Fonns, Price Lists-hundreds of uses for 
every type of business and organization. 
Comes complete with all supplies, instructions 
and 60-page Book of Ideas. 
FREE TRIAL OFFER: Try it before you 
buy it! Write and a GEM OUTFIT will be 
sent you postpaid After 10 days, send only 
$7.50 or return the GEM, no questions asked. 
The GEM must sell itself: you be the judge. 
BOND EQUIPMENT CO. • Dept. 151 

6633 Enright • St. Louis 5, 

:. :. 

through actual practice. P rofitable Meat Culltirtg 
and Self Service Meats taught easily 
LEARN BY DOING at Toledo In just "'"'"' 
w e eks under actual market conditions. 

• beglnnt'rs or men with experience. All s ubjects 
taught thoroughly and complete !~·. Diploma. Job 

o::::l>= :iii.ooi~ h<'IP. Get store or own. People must eat. School 
In operation over 25 years. Approved for GI 

training. Send today for FREE lllustratecl catalog. No ohligation. 
NATIONAL SC HOOL OF MEAT CUTTING. De11 t. 51·L, Toledo4 Ohio 

WOOD CARVING 
9" TALL FIGURINE Postpaid 

in U.S.A. $1.85 
This beauty is easily carved in white pine with a 
mahogany and velvet base. Complete kit includes 
Material, Tru·Form templates and instructions. 
For more new and unusual projects send lOc for 
latest catalog. 

BRAUN -CRAFT 1232 ETOWAH , DEPT. PS·21 
ROYAL OAK, MICHIGAN 

SENSATIONAL NEW MODEL! 
ONLY 11 pounds weight! One hand 
operation! Money-Back Guarantee of 
Superiority. Write for full details. 

THE GOLDAK CO. '• World's 
largest 
m aker 
of fine 

JS44 WEST GLENOAKS BLVD. 
GLENDALE I. CALIFORNIA locators. 

REAL DIESEL 
f- $ 

ENGINE 

.95 ' 

' t 
WE' RE CRAZY, they tell us . giving 
a1ny a real diesel engine, complete with 
cslinder and piston, carburetor, crank
shaft and connect ing rod. All parts 
completely ma!'i1ined. ready for easy as
sembly. ONLY $2.95. H ow do IH' do it? 
\\'e're selling thousands of DEEZI LS. 
So production's up; costs tunthle down. 
D EEZI L Is a prerision enl!ine. Artuali)" 
runs at 7500 RPM. Produces 1/7 HP. 

Ideal for planes, boats, midget cars. 
Send $2.95 plus 25c postage today. 

GOTHAM HOBBY CORP. 
107 East 126th Street New York 35, N. Y. Dept. "S" 

should a black cat be? 

Not a n "ink-spot," without the 
sheen of silky fur and bristling 
whiskers. A WESTON Exposure 
Meter insures getting clear, bril
liant pictures with every t one per
fect, every time you use your still 
or movie camera. Correct color 
pictures, too. See the·-WESTON at 
your photo dealers today. 

~ ~'e. 
, ~P;~ts catalog 

!....:S::...2:.-----' -.:' ·'---· Y, 1 Build Better Trailers 
~==rs:==--=---- -.,...4i~ l with Safety-Engineered 

1 * 
* 

Torq-le~s Axles 

Bull Dag Hitches 

* Parking Jacks 

HAMMER BLOW TOOL CO. 
Dept. D-35 Wausau, Wisconsin 
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. . double dutY fabrtC 

R EEVES Army Twlll~s:nd play. It's hig'hly 
that's right for wod tear a nd its wide vart· 
resistant to w ear an . fast tO sun. water 
etY of vat .dy.e~ cot;gr~ ~Sanfori zed*. it can 
and persptratlon. h~mgs and still come up 
take repeated Fas ~~tter looks and longer 
fresh and newd. R~~ves Army Twill. 

a r-deman o~~.: we . less than I 70 
* Residual shruzkage 

some SMOOTHIE! 
IYOUR CAR, THAT lSI 

when equipped with 

ADVANCE "ULTRA DEEP-TONE" MUFFLERS 
DUAl OR SINGLE STRAIGHT-THRU 

Rich, low, mellow tone. Also greater power, 
speed, and economy result from reduced bock 
pressure. Rugged steel tube, blow-out proof. 
Simple to install. No welding. Dual set comes 
complete with rubber mounted clamps, fillings. 

ADVANCE FENDER SKIRTS 
These heavy duty steel skirts will beautify and 
streamline your cor. Tight fit, no rattle, easy to 
install. prime painted. Real lap quality, not to 
be confused with cheaper, light weight makes.~-~ 

ADVANCE Kl-Yl AND RAZZ HORNS 
Get these novelty horns 

far laughs. 

MAIL COUPON BELOW DEALER INQUIRIES INVITED 

---------- -·------------------ADVANCE MUFFLER CO. of Los Angeles, Dept. PS89 
1458 EAST COMPTON BLVD., COMPTON 3, CALIF . . 

Send check, money order, or we will moil C.O.D. You pay po5toge upon receipt. 
0 Dual Muffler Set !Ford 0 Single Muffler (other 0 fender s~irts, pr. $12.95 

Mercury only) . .. $19:95 makes) . . .. . ... $5.50 0 Ki-Yi Horn, each 3 . 25 
O Single Muffler (fora, 0 2 y," Chrome tail 0 _Ran Horn, each 3.25 

Chev., Plym.l.. • ~.86 pipe tips . ea. ... 1.75 
Ll Send free catalog shoW"ing complete line. 

Cor make - ·· Year Model- ----

Nome·----------------------------------

Add 

}8 P.OPUL~R SCIENCE 

E-Z CAR W·ASH ER SOAPS 
and 

WASHES 

Can also be used to wash 
Windows. walls, Boats. 
Porches, Cellars, 
Carage Floors and 
many other u ses. 

ORDER NOWI 
Send $3.50 check 
or money order. 
We deliver post· 
paid. ~Ioney back 
If not entirely sat. 
lsfi~d. 

Ue~lle~ 
Easily attach e d to garden hose 

-46" aluminum handle 
Built·ln soap pouch • Re placeable mop 

Cars can be washed easily 
without getting yourself wet 

E-Z CAR WASHER 
401 West 48th St., Dept. P.S. S, New York 19 

ree 
It you suffer with attacks of Asthma and choke and 

gasp for breath, if restful sleep is difficult because of 
the struggle to breathe, don't fail to s end at once 
to the Frontier Asthma Company for a FREE trial of 
the FRONTIER ASTHMA MEDICINE, a preparation 
for temporary symptomatic relief of paroxysms of 
Bronchial Asthma. No matter where you live or whether 
you have faith in any medicine under. the sun, send 
today for this free trial. It will cost you nothing. 
FRONTIER ASTHMA Co. 890-C FRONTIER BLDG. 
462 NIAGARA ST. BUFFALO 1, N. Y. 

get mera 99c • 
I 

.IOHNSON 

TAKE SECRET PICTURES 
Mid.::ret camera only 2 x3 inches ! 

Actually conceal In palm of hand! 
£ asy to cart'Y, easy lo u se. Black & 

... ,:::::;~-<"}white or color pictures . Standard 
Eastman 828 film. Bakelite case, 
good quality lens a11<i s hutter. 8 
pictures 13/4Xll/2·in. on eat'h roll. 
Beautiful enlargements. 99C: 
SPECIAL CASH PRICE ........... . 
Carrying Case, 50c; Black & White 

Ft lm 35c Ito II, 3 f or $ 1 .00 
ITH & CO .. Dept. 130, Detroit 7, Michigan 

Get Into A ltfoney ltfaldng Business 

Make like new, worn, scuffed or 
faded leather and artificial leather equip
ment. Either your own to renew recolor 
and beautify, or cafe, restaur~nt and 
hotel equipment as a business. Single 
stroke with a brush renews. Does not 
crack, peel or scuff. Resists acid alcohol .-..:=~~~ 
caustics and weather. All colora. ' 
Mail coupon for free sample. 

FREE Sample ~V:~~ ... e!:!ti-JiHJll ------------., $50 tO $500 Profit LEATHER-NEW PRODUCTS, -I 6082 Su~y Slope, Kansas City, Mo. I 
On One Job Possible 1 Send me without obligation a sample 1 
Let me show you I of Leather-New coated material so I 
how,aslhaveshown caninspectit. I 
others. Get your own I I 
exclusive territory 1 Name·-··--------·-----··----·------··- I 
while available. Mail 
coupon today., I'll do I Address. ·-·---·--·-----·---·-·--··· --·- I 
the rest. -.Jack 1 1 
Edwards,SaleaMgr. City------------··---- State. ___________ .I .. ________ .. _____________ _ 

• 
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Griffin READYCUT 
lEATHER PROJECTS 
O ver t OO KITS in every kind of 
Tooling and Carving Leather, ac
curately cur, all pans included. 
O nly Top Grade Leathers used. 
You do rhe choosing. You do rhe 
tooling. carving, stamping, the 
punching and assembling. 

SIND FOil 
COMPL!TE CATALOG 

P lease send 
EVERYTHING FOR THE 

LEATHER WORKER 

SINCE 1924 

1 Oc to cover 
mailing, Largest. most complete stock 

of uatbtruaftToo/J and Arm
soritJ in U S. A. 

OUTOFTHIWEST, THI HOMIOfliAfHIIt CAlVING HIDES AN D 
SK INS of Craft 
Leathers of every 
kind if yo~ prefer 
to cut your own. 

Griffin Craft Supplies 
5515•8 GROVE STREET 
OAKLAND 9 , CALIFORNIA 

''EVEREADY'' 
BRAND 

The Flashlight Battery With "Nine Lives" 
Recovers Power Between Uses-

. Bounces Back for Extra Life! 

ONLY 
S23.75 
(Jncludcs 
Fed. Tax) 

F"OR GREATER ACCURACY e DEPENDABILITY 
YOU WILL WANT THIS PRECISION MADE 
17 JEWEL SWISS WATCH 
CHECK ALL THESE 

• Wate rproof 
• Shockproof 

FEATURES: 
• Radium Dial 
• Sweep Second Hand 
e Chrome Case with 

• Anti-Magnetic Sta inless Steel Back 
SP EC IAL! A sturdr stainless steel expansion band 
furni shed w ith every watch. Order this smart, de
pendable watch today! One year guarantee. S~nd 
no money. Pay postman or save C.O.D. charges
send check or money order. Satls! nctlon guaranteed 
or your money promptly refund~d! 

Registered J ewele rs, Dept. 1 2 14, 
545 F ifth Ave. New York 17, N. Y. 

EXTRA MONEY 
Selling Christmas Cart/ Box Assotthlents 

Also 25 and 50 cards for $1 .00 with name 
imprinted. Personalized stationery. Rush name • . 

Samples on approval. 

GENERAL ART CO., 225-4th Ave., N. Y. 3, N. Y. 

Increase your output ••• 
Year 'round business! 

NEW · 
BED KNIFE GRINDER 

sharpens all 
STRAIGHT EDGE TOOLS 

Model 50 Ideal Bench Grinder 
doubles your output of sharpening 

Jobs, speedily grinds straight 
blade knives. Sharpens all 

kinds of straight edge 
tools and ice skates. 
Write for FREE, fact· 

filled folder. 

THE FATE-ROOT-HEATH COMPANY 
Dept. D-4, Plymouth, Ohio 

' ' · ' f 
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"I am ove r six feet taiL I bought the second Crosley 
ever sold in Balt imore by the Freedom Moto r Com· 
pony," writes Mr. George Kochoylo of Balt imore, Md. 
" I have s ince purchosed another Crosley fo r myself 
and al so one for my mothe r. I have previously owned 
seve n co rs but f rom now on it' 1 Crosley for mel" 

Take a t ip from over 60,000 Crosley owners. Get a 
Crosley, the smart, new Americon cor eve ryone con 
affo rd. Hundreds of improvements including amazing 
Hydra disc brakes, ultra-mode rn hydraulic brakes of the 
type used on the biggest planes. New C IBA (Ca st Iron 
Block) engine -larger, longer body lines -luxury in· 
terior appointments! Real e conomy! Up to 50 miles a 
gallon, and prices that range downward from the 
Station Wagon of $929 F. O . B. Marion, Ind. f ree
New Catalog of all 5 new passenger and comme rcial 
mode ls. W rite nome ond addren in ma rgin of th is ad, 
teor off and mail to Crosley Motors, Inc., 2530-JH 
S pring Grove Ave., Cincinnat i 14, Ohio • 

a. ~/Ill ea.A.. 

Shipped 
Direct 

from Our 
Mill 

J:ue 30°/ot~ -~·'"'I 
on '!jour 11ew 

D on·l !IUY sere•·nl hundred dollars more than netes~ary 
wh~n you build a homr! Buy It dlrcrl from OUI' mill at 
our low fac·tory JH'i1·t>. W e ship you the materials- hun
her l'Ul · lo·fi t . rt'atly In erect. l 'alnt. g lus:<. hardware, 
nails. f.'lc .. all included in the prlt-c-no extra t·hargcs. 
Plans rurnlsh~tl-also comp l t>tc lmlllllll )( ln ~trlH·IInn~. N o 
wonder our customers write U8 tha t we s;w~d them 30% 
to 40 % . Prices sui.Jj ect to change with· 
out notice. 

Handsome Big CATALOGUE 
l'il'lUres wonderful homes in colors at 
mnncy-su,·ing pr icl's. D esigns tn suit 
Cl·er~·nnP. S~nd 2iir for catalO)(UC totlay. 

MANUFACTURING CO. 
1398 Lafayette Ave., Bay City, Mich. 
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Everything in Radio 
At Lowest Prices! 

See the latest ALLTED Catalog for 
g reatest va lues in Television re
ceivers, latest radios and r adio
phonos, high-fidelity custom sound 
components, recorders, sound sys
tems, Amateur receivers and sta The DEPENDABLE 

Radio Buying Guide tion equipment. Everything for 
Builders and Experimenters
thousands of parts, tubes, test in
struments, tools, books, diagrams and 
kits. World's largest stocks- all at really 
low-money-saving prices. Get your F ree 
ALLIE D Catalog now! 

I 833 W. Jackson Blvd., Chicago 7, Ill. Dept. 7-H-9 I 
I I 
I R ush FREE ALLIED Catalog. I 
I I 
I Name . . . ..... ...... ............ . . . . . ..•. .•••.• I 
I I 
I Address. . . . . . .. . . . . . . . . . . . . . . . . .. . . . . . . . . . . . . . . • I 
I I 
I City .. ............. . .............. S'tate. . . . . . . . I 

--------------------------------· 
--------·--__ .. _____ _ 
-·---- ---·--·--- - ----

WHOLESALE SLIGHTLY 
USED TIRES 

DIRECT TO YOU 
BUY AT 
WHO lESH£ 

550-16 $3.54 600-20 ........ $7.98 825-20 .... $11 .19 
600-16 .... 3.59 30-5 ·········· 7.98 900-20 .... 11.89 
650-16 .... 3.89 650-20 ........ 7.69 1000-20 .... 12.89 
700-16 .... 4.59 700-20 (8) .. 9.29 1100-20 .... 13.89 
550-15 .... 3.79 700·20 1200-20 .... 18.78 
650-15 .... 3.89 (10) ...... 12.48 750-24 
700-15 .... 3.98 750-20 (8) .. 8.19 (36-6) .... 12.21 
550-17 .... 5.69 750-20 38-7 
750-16 .... 8.40 (10) ...... 9.19 (825-24) .. 13.75 

1000-22 .... $ 17.70 
11 00-22.... 16.89 
900-24 

(40-8) .... 21.60 
900-16...... 8. 98 
825-15 . 

(14 ply) 14.10 
750-15 

(12 ply) 11.30 

Exceptionally good tread- No recaps-With a 
GOLD BOND GUARANTEE FOR ·24 MO.NTHS 
550-16 ...... $5.19 450-21 " ...... $6.25 825-20 .. $15.98 600-20 .... $ 9.75 
600-16 ...... 5.29 475-19 ...... 6.35 900-20 .. 15.98 650-20 .... 9.75 
650-16 ...... 5.29 525-18 ...... 6.69 1000-20 .. 16.89 700·20 .... 1 o. 98 
700-16 ...... 6.29 550.17 ...... 7. 99 32-6(8) .... 10.49 
550-15 ...... 4.81 650-15 ...... 4.98 700-15 .. 5.29 32-6(10) .. 13.7S 

GOLD BOND SPECIAL-750-20 MILITARY TIRES 
Will fit 650 X 20 700 X 20 (8 & 10 ply) 34 X 7 (8 & 10 ply) 
Special ........... .. ........ . ...... $10.49 Guaranteed 12 months 
Superior Quality . . . . ... . . . . . '12. 98 Guaranteed 18 months 
Gold Bond Finest....... ... .. 14.98 Guaranteed 24 months 
900 x 16 Special... ..... .... 9.03 900 x 16 extra $11.19 

Send check or money order with this ad 

GOLD BOND TIRE CO., Dept. PS 24 
512 NORTH 15T ST., RICHMOND, VA. 

" A gold bond written guarantee with every tire" 
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World Famous EASY TO ASSEMBLE 

PACKAGED BOAT KITS 
18 models- a to 18 Ft. 

19-19 line-many new 
model .. - Increased p er· 
formance- slmplllied as 
sembly • .-\II part~ 1>re-cut. 
fram es pre -as~<embled. 

Send ~5c <coin) for 
liLcruture . Literature 
plu ~ t10oklet · 'l'IY· 
wood a oats .' . s 1. 00. 

100 design s by De ed, Lord, Cra nda ll , 
steel, and plywood types 6-35 ft. De 
prints, full -size paper patterns. Cata log 3Sc (coin). 

W~~C·a;;ta log a nd booklet " B oat Building-" $1.00. 

BROKEN JEWELRY WANTED 
All kinds, Highes~ cash prices paid for rings, . 
jewelry, spectacles, gold teeth, diamonds, 
broken and usable watches, etc. Cash mailed 
promptly. Write for FREE shipping container. 

LOWE'S 
Dept. PS, Holland Bldg., St. Louis, Mo. 

WORLD'S LOWEST PRICED 

ADDING MACHINE ;;::r~~:~ 
IDEAL FOR BUSINESS AND PER• 
SONAL U SE-GUARANTEED ACCU• 
RATE. Not a toy. Operate:< with on l y 
a fin~er flick. Adds. !-iUbtrnct~ . nlul
tipllcs, divide$ . Counts up to one TOT L COST 
b illion. Pays ror ltsl•lf ove1· and over. 5 -:, 0 
ldeal Glft~for Bu~lne~s . Income T ax E 0 N 
and School u~e . MON.,;\' RACK GUAH· MONEY 
ANTE!'~. Send name aacl address. Pay postman only 
$2.95 plus postage. c :<cnd full cash If outstct e 
1 ~ .S.) B Nmtiful rich - looking L eath erette Case In· 
C'luded at no extra c·c•st. Money back In 1() days If 
not d<•llgh~Nl. ,\(;E:-:T:< W ANTEO. 

CALCULATOR MACH INE CO., ( Mfrs. ) 
D ept. SlS, P . o. Box 248 Glenview, Illinois 

Army 16 Jewel waterproof wristwatch, 
Elgin or Bulova. $42.SO value .... .. ... .. .... . 
New Canvas Roll Carry-All for sportsmen 
and general use. Gov. surplus. $12.SO value. 

$19.50 
2.25 
7.50 
2.00 

Binocular Cases, all leather, 6 x 30, $5.00 
and $7. SO. 7 x SO ... .... . .......... ..... .. .............. . 
Engineers Metal Army Type SIGHTING 
LEVELS, new ... .............. .. . . .. . .... ... ...... .. .. .......... . 

TELESCOPES, U. S. Navy, 16 power, PI · 29 50 
wood cabinet, length 31 in., focusing 01

" • 

eyepiece, 2% in. obiectlve lens .... . .... . .. Coated 3 S .00 
P UBLIC SPORTS SHOPS 

11 SOUTH 16th ST. , PHILA. 2, PA. (No COD's) 

Better Built 
Lower 
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' The power and performance of your car, truck or tractor 
depend on lubricant protection for every engine part. Yet 
vital valves, pistons and cylinder walls operate so HOT 
that ordinary lubricants can't do their job. Guard these 
essential parts! Install a compact Marvel Inverse Oiler ••• 
it meters Marvel Mystery Oil directly to the top .cylinder 
zone. And Marvel resists heat .. . it's expertly compounded 
to hold up where ordinary lubricants fold up! Enjoy surg· 
ing protected power with the Marvel 
Inverse Oiler and "Marvel Mystery Oil. 

EMEROL MANUFACTURING co.; INC. 
242 W. 69th Street New York 23, N. Y • 

• 
Some Make More, 
Some Less . . . 

We Help You 
to Start Your Own 
All-Year Business, 
Ma.ke Big Money! 

With our easily operated, highly 
efficient wall washer, Chas. Stelle 
took in $217 gross In first ten 
days. E. L. Goss took in more 
than $10,000 in one year. E. c. 
Taber wrot.e, ''I made $400 gross In two weeks. • • And 
110 wonder-this machine washes walls 6 times fa"ster and 
!Jetter than by hand. . 

YOUR MONEY ·MAKING OPPORTUNITY 

We want more men to go mto this profitable business 
for themselves and epjoy Independence. There are cus
tomers everywhere-homes, offices, schools. churches. 
hotels, stores, etc. What you take In is mostly profit, for 
material costs are low. And there's no need to rent a shop 
or office. Operate your business from your home. 

Lose no time. Get all facts without obligation. WRITE FOR 
FREE INFORMATION. Ask for Wall Washer Details at once. 

VON SCHRADER MFG. CO., CC-93, Racine, Wis.· 

- gamerooJt4 laundry, or any 
extra room. You can do it easily, 
quickly and at low cost with 
Gold Bond Gypsum Wallboard. 
Big lightweight panels are fir e
proo f, moisture resistant and 
easy to nail. T hen paint with 
Gold Bond Sun'flex, the low cost 

/ wallpaint ... dr ies in one hour . 
Get both at your local Gold Bond 
l umber and Building Material 
D ealer's. 
• 

--------NATIONAL GYPSUM COMPANY, 
Dept. J-2, Buffalo 2, N.Y. 
Gentlemen :Send free copy of new Book-· 
let, "Modernizing Magic" showing remodeling ideas and methods: 

N11m1 . . • . • • • • . • • • • • • • • • • • • . • • . . • • . • . • . • • . • • . • • • ••••••• ••••• • • 

s,,,,, . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . ...... ............. . . 
City . . ....... ...... . ...............••. . St11t1 . .••.•••••••••••••• 

( PI tau P'int namt anJ aJJrus.) ---------------
AUGUST 1949 8f 
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In your work, you deserve the best. And 
that means you deserve PROTO tools 
-formerly Plomb tools. They've been 
the favorites of professionals for 42 
years because of their superior designs 
and extra long life. Buy them today 
from your dealer . 

• 

Write for catalog to 
PLDMB TDDL tDMPANY 
22571 Santa Fe Ave., Los Angeles 54, Calif. 

4984 
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Everybody has his own pet idea of some gadget he 
would like to see in general use. What is YOURS? 
Popular Science will pay $5.00 for each one pub
lished. Use government postcards only. Contributions 
cannot be acknowledged or returned. 

Safely markings on home ironers. It's often 
difficult to see when the roller is revolving. A 
wavy line on the roller cover would show at a 
glance when the machine was operating.-H er
bert E. Fey, New Braunfels, Tex. 

A home soap press. Working on the principle 
of an injection molder, this gadget would take 
accumulated small slivers of soap and squeeze 
them into one cake. Unless dry1, they'd pack 
solidly.-Eric St. Clair, Richmona, Calif. 

• 

• 
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l'fiAr CUSHIO~Y ff.EUNG LASTS LONGER WITH MARFA~! 
You can't beat Marfak lubrication for longer-lasting chassis protec
tion. Marfak is specially compounded for extra toughness. Protects 
bearings and wear points against costly friction for 1,000 miles and 
more. Marfak resists wash-out, squeeze-out, shock. That's why you 
get that grand "cushiony" driving that lasts. Get Marfak lubrication 
today at your friendly neighborhood Texaco Dealer; the best friend 
your car ever had. 

. 

THE TEXAS COMPANY 
TEXACO DEALERS IN ALL 48 STATES 

Texaco Products are also distributed in Canada 

• • 

.. 

' ' 
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Last Year's Profit 

I 
I • 

·'Last yenr·s profit amounted to ~ :J.ooo. No1 so bad 
for· a. one-man outfit''-frorn Clms. C. Hough. 

From Ohio James B. ·williams wrote u -
··r maclc $76.5 lnst year tiling saws, and it sure 
comes in handy. I do this work in my spare time ... 
lll en in counnu11itics of all sizes make liP to 82 or 
.-a an hour with the Foley Saw F iler working fuJI 
lime or part U me. That extra money comes in 
mighty handy. 

It's no trick to take care of lhe saw filin g for your 
neighborhood Ita rd ware or Ju mber dealer-pi u.;; 
looking after the saws for farmers. towuspeopJe. 
manual training departments nnd factories. The 
1-'oley files a ll hand saws. also band a nfl cros~-eu t 
drcula r saws. 1t' s n C<lsh bu:-;iness, no cann1ssing. 
no eyestrain ::tncl no experience needed. 

FREE BOOK 
SHOWS HOW TO START 

I N DE PEND ENCE A FTER 40 
shows just how rou can ~tHrt nt 
home in your s pare time work
in~ in your basement or ~a ra~<.> . 
It's an immediate ca,::h bu>:iness 
that C<ln dcYclop into n fuJI-ti me 
repn i r s hop. 

FOLEY MFG. CO., 8 19- 9 Fo ley Bldg. 
Minneapolis 18, Minn. 

o rter 

Send me free book " INDEPENDENCE A FTER 40". 

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

Address ..... ..... . ..... .. .. . .. .. ... . •........• 
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I ' d see the1n m .alte • • • 

Childproof sections in medicine cabinets. If 
·a small compartment-built into one of the 
shelves-could be locked, dangerous drugs could 
be kept from kids. It'd also help stop mistakes 
caused by sleepiness.- "'-' . Beg len, Pittsbtl1·gh. 

Telescoping oil filler pipes. They could be 
pulled out and turned to the most convenient 
angle for pouring oil into the crankcase from 
ordinary containers. Less cil would be spilled 
on the engin e.-;-Noble Peeler, St. Paul, Minn. 

t jj j 1!4!2 nne;. 

• 

W.Ptrpr 
/ . -

Rolling ashpans. Tracks and rollers similar to 
those on the drawers of filing cabinets would 
let you roll the ashpan out of the furnace for 
easy removal of the ashes.-Douglas V erduin, 
Hawthorne, N. ] . 

• 

.. 

• 

• 

• • 
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The car that •, . ... \ ... 
• •• • 

likes to be 
. . "". 

•• . ·. .. . · ~ . .. 

compared 
NEW 

Yes, it likes to be 

compared for SAFETY, too 

Hear the s~ft click, 
soundmg as a 

vault, when you slam a door. 
Box-type construction of im
portant steel members, and 
many other engineering im
provements give the body and 
frame 23% greater rigidity. 

W liite aidewall tires and chrome whee~ co&era opt ional at eztra coal. 

See ahead through a wind
shield now 37% larger . 

See back through a 35% bigger 
rear window. See the road with 
clear, control-tower visibility. 

H 0 I d the road easily in case of tire 
failure. Safety-Rim Wheel 

keeps the tire straight on the rim -
and, as always, Safe-Guard Hydrauli~ 

Brakes slow you to a safe, sure stop. 

Press the safety lock and 
rear doors can't be 

opened from the outside or ac
cidentally from the inside. And 
all doors are hinged in front. 

• 

C h k the new Quality Chart at your nearby Plymouth e C dealer's. Of 22 Quality Features found in most high
priced cars, you'll see that low-priced Plymouth has 21, low-priced 
car "A" h as 13, and low-priced car "B" has 4. Then as a final 
clincher, take the wheel. Drive the Plymouth-let t he ride decide! 

PLYMOUTH Division of CHRYSLER CORPORATION, Detroit 31, Michigan 

Copyngh ed materli.JI 
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RCA scientists find way to comba t 
noises in rooms where normaJ 
sound control methods 
are impractical. 

You think of RCA Labora
tories- in part-as a place 
where scientists work with 
sound, for radio, television, 
phonographs. This is true, 
but they are also concerned 
with silence. 

One example is a recent 
RCA development, a way of 
killing clatter in places where 
conventional sound-condition
ing-with walls or ceilings of 
absorbent materials-would ge! 
in yow· way. Overhead pipes, 

• 

' 

ducts or other fixtures might 
prevent the installation of a 
sound absorbent ceiling - and 
you wouldn't want to blanket 
a sl)'light. 

RCA's invention solv es the 
problem in this way: Cones of 
sound-absorbent substances are 
clamped together base-to-base ••• 
then hung in rows where not in 
the way. Light, inexpensive, easy 
to install, these "Cones of Silence" 
convert sound waves into heat 
energy, absorb from 60% to 75% 
of the clatter in a noisy room. 

• 

' ,. 

··.;. 

How you benefit: 

• 

. . 
• 

The development of this· new 
functional sound absorber indi
cates the type of progressive 
research conducted at RCA 
Laboratories. Such leadership 
in science and engineering 
adds value beyond price to any 
product or service of RCA and 
RCA Victor. 
The newest developments in radio, tele
vision and electronics can be seen in 
action at RCA Exhibition 1Jal1, 36 
W est 49th St., N. Y. Admission is free. 
Radio Corporation of America, Radio 
City, New Y ork 20 . 

RAgiO eORPORAFION ~ AMIRieA 

World Leader in Ra@o - Hrsr in 7elevis/on 
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ill ou Gamble a Buck 
For Brain Food? 

M ORE than a million men like you buy 
this magazine every month. Between 

three and four million more see it and read 
it, one way or another. That makes PoPULAR 
SciENCE probably the most widely read sci
ence magazine in the world. 

But, the special emphasis of this magazine 
on the science of life and the mechanics of 
living has been such that the editors have 
refrained from -6upporting any and all causes. 
It has been our feeling that factual and tan
gible editorial content such as ours was not 
the proper background for any drive for 
funds, however worthy. It has been my own 
belief that as readers of your own local news
papers and of magazines with more emo
tional impact, you have probably paid your 
dues to the deserving charities that make 
a community and a nation decently human. 

Now comes a cause for which I can ask 
your support. CARE-that's short for the 
Cooperative for American Remittances to 
Europe, the non-profit agency that has sent 
eats to the hungry overseas-has just an
nounced a new campaign to provide "food 
for the mind." A drive to send American 
technical and scientific books to the shot-up 
countries where books have been scarcer 

· than gold since Hitler started burning them. 
This is not a plea for your old shoes, but 

for fresh cash to buy the latest textbooks 

from American publishers for use in institu
tions training students like you yourself, your 
kid brother, or your son. 

These books, handy packages of American 
ideas, will go to Austria, Belgium, Czecho
slovakia, Finland, Italy, France, Greece, 
Korea, Japan, the Netherlands, Norway, Po- · 
land, Great Britain, western Germany zones, 
and all Berlin. So unless you are one of those 
rare Americans named Powhatan or Massa
soit, these books will go back where some 
old man of yours probably came from. 

The people at CARE say that for $10 you 
can name your country, or even the kind of 
books or institution. If you've got that kind 
of money, send it direct to CARE, 20 Broad 
St., New York. But if a buck is a buck to you, 
too, or if you think a lone dollar is little, just 
remember there are a lot of us between the 
pages of PoPULAR SCIENCE. A buck apiece 
would feed a lot of libraries-and minds. 
If you will print your name and address 
under mine on this page, and send it with 
your dollar to CARE, 20 Broad St., New 
Y ark, I will personally pick one name out of 
the hat to receive the original painting for 
the cover of this issue, suitably inscribed by 
the staff and the artist. 

ft.. ...... '""'t••s 
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WHEN OIL-PUMPING flashes 
its warning that your piston rings 
are worn out, don't delay. The 
sooner you replace worn-out pis
ton rings the longer your engine 
will last. 

Fortunately, rings are easily 
replaced. And when you replace 

• 

with Hastings piston rings, you 
stop oil-pumping, check cylin
der wear and restore perform-

• 

ance. It's the best money you can 
spend on your car. 

HASTINGS MANUFACTURING COMPANY 

HASTINGS·, MICHIGAN 

Hastings Ltd., Toronto 

$reel--Ye11t' Plstbn Rin.fs 
••1QUGH ···BUT OH SO GEN1ll'' 

TOUGH on oil-pumping-GENTLE on cylinder walls 

88 POPULAR SCIENCE 
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i.Ve•·ves of Steel ••• These sweeping, intertwining rib
bons of steel are part of the thousands of miles of pipes that tu e the "nerves" 
of a large oil refh1ery. Just as human nerve Fibers transmit sensations of heat, 
cold , pain, and pressure to the brain, these pipes h·ansmit vital da ta about the 
cmcking process from the refining plant to the conb·ol sta tion. Here the small 
pipes arc pneumatic lines tha t transmit prcssme, ra te of flow, and level of a 
liquid by minute pressu1·e variations in tin .. streams of air. The larger pipes 
carry samples of liquids and gases produced by the process, tapped off for direct 
rneasuremcnt of pressw·e. The insta1la tion above is part of the Humble Oil & 
Refining Company's butyl plant a t Baytown, Texas. 
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Guided missile~, fired froni heavyweight fighte r and designed to "home" on their target, 

Are the huge new bombers invincible? 
Have they made fighters obsolete? Or 
will big, new "fighter-bombers" be the 
answer to air defense? PoPULAR 

SciENCE assigned a tough-minded re· 
porter, with no previous military ex· 
perience, connections, or prejudices, 
to interview the experts military, 
civilian, and scientific. Here is his 
evaluation of the hottest argument in 
the history of air p·ower. 

THE EDITORS 

90 POPULAR SCIENCE 

T HE whispered words, "Bee Thirty-Six," 
will start an argument anywhere in 

aviation. And there are no neutrals in the 
war of words that has burst about this most 
controversial of all airplanes. 

The Air Force says the B-36 can get out 
qf town, do a job, and get back. The claims 
that these warplanes can take off from con
tinental U.S., Hy through en.emy defenses, 
hit any major industrial area in the world, 
and come home nonstop, have been made 
the subject of a Congressional investigation. 

• 

• 

• 



• 

• 
POPUIAll 
SCIENCE 

Cover by 
R eytwld Brown 

would he most logical weapon against elusive new bombers. They could he r eady to use soon. 

They have also challenged the whole 
history, theory, and practice of air defense. 

Bombers, historically, have always been 
vulnerable· to fighter planes. Big wa1·ships 
have been sunk by torpedoes (the original 
guided· missiles) fired by little warships and 
aircraft. 

Why has moving the battlefield a mere 
two miles (straight up) from where it was 
in \Vorld War II seemingly changed all the 
rules? What h appens at 4b,OOO feet to en
able big planes to escape little planes? . 

By Herbert l "11hraes 
I Drawings . by Ray Pioch 

These were some of the questions tossed 
at me. I was told I had been chosen for this 
chore because all the regular aviation writers 
and military writers affiliated with PoPULAR 

SciEKCE either had served with the Air 
Force or the Navy, or had worked so closely 
with bombers or fighters that they might 
have unconscious prejudice. 

So I talked to airmen in vVashington and 
elsewhere. To salty fighter pilots now 
bright with brass, and peppery bomber ~ 
boys now baldly gleeful. To scientists con- .,. · 
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WOI I.O WAlt II BOMBER 
WAS SlOW ENOUGH TO B£ 
RIDDLED WITH BULlETS 
WHII.t " ASSING THROUGH 
FIGHUR'S " (:ONE OF FIRE'" 

MOOU.N BOMBER IS FAST 
£HOUGH TO FLASH TliJ!OUGH 
" CONE OF FIRE' ' COMPAR· 
ATIVELY UNSCATHED 

. -

• 

Drawings show reasons for bombers' decreasing 
vulnerability. Above, the bomber's greater speed 
lessens exposure to fire from fighter. 

cerned with the mathematics of the higher 
altitudes. To civilians now in laboratory 

• 
and a irline wor1< who were pressing trigger 
buttons or dodging flak only a few years 
back. All of them tried to convert me to 
their very real faith. 

The tough truth seems to be that big air
planes, flying very high and very fast, cannot 
easily be downed by little airplanes flying 
no matter how fast. 

Imagine that you are an Air Force fighter 
pilot. What they call "early-warning radar" 
has spotted bombers a scant 200 miles away. 
That's about as early as radar can get right 
now. And that's about half an hour horizon
tally, plus whatever time it takes to get up
stairs. How long it takes to get upstairs is 
another argument. But let's suppose you are 
up-and at 'em. 

You are jockeying a jet job, screaming 
something over 500 m.p .h. You can even see 
your target. You start your gunnery run. 

If you attack head on, your closing speed 
is 15 miles a minute. If the effective range 
of your guns is 400 yards, that means you 
have slightly less than one, single · second in 
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WORLO WAR II 
FlGHTER HAD 
ENOUG-H MARGIN 
OF SPEED TO GET 
TWO CHANCES 
AT BOMBfR 
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PRE~ENT SPEED RATIO GiVES .· •• -. • .._ 
f iGHTER 'ONJ.¥ ONE CHANCE AT •" ~. 
IOMBER BfFORE LOSING CONtACT ~ ••, 
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Fighter plane gets fewer opportunities for 
"passes" at bomber because of its shrinking 
speed advantage and loss of maneuverability. 

which to do business. And, at such speeds, 
one "brrp" 'Can put only a handful of slugs 
into one, single bomber. 

• 

If you try what pilots call the pursuit 
curve, you head for your special victim at · 
right angles and turn in with him. This 
worked beautifully in the old days-five 
years ago. Even with today's jets it's all 
right at 35,000 feet. But try it at 40,000 plus 
and a small plane stalls in the thin air. That's 
because a sharp turn means slowing down . 
And when you slow down, your jet doesn't 
suck enough air-so you drop. 

If you try creeping up on your target from 
behind, your superior speed lets you move 
right up. F orgetting his tail guns (as if you 
could ) , you wait for the range. Then he 
·swerves sharply-but you can't. By the time, 
seconds later, you have come about, he is 
out of range-or even out of sight. · 

At upwards of 40,000 feet, I am told by 
those who have been there, seeing is not 
necessarily believing. Things look different. 
At this altitude, bombers have been sighted 
70 miles away by their vapor trails-in clear 
weather, of course. 

..... . . 
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AT LOW 

"" · LA£~ OF MANEIJVEl· 
A~lUQ' A'l: HIGH 
SPE:EllS UMJT$ 
.FtGHtU TO BRIEF 
&U.RSl Ot Fl~ AT 
PASsiNG T'AitGfT 

With incre~' ing sp eed a nd a ltitude, keeping 
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Compara tive m aneu verabil ity of fighter and t 
bomber bas been reversed. Now the bomber, 
instead of the fighter, has the adnmtage. 
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The problem of stopping the bombers, I 
learned, shakes down into phases. First, 
catch your bombers. That means getting the 
pips, like glimmering apple seeds, on a radar 
scope. Second, intercept the attackers with 
defensive aircraft at the attackers' altitude. 
Third, knock them down. 

For .the purposes of this article, I was told 
not to concern myself with detection or in
terception- no mean feats at the altitudes 
~nd speeds of our own best bombers. I was 
told to confine myself to the ultimate solution 
of that final phase: knocking down the 
bombers once discovered and confronted. 

When I had talked to the last expert, I 
could not answer flatly that fighters were 
finished, that bombers had become invin
cible. 

But I can say, as a reporter with no pre
tense to being a military or aviation expert, 
that the best existing fighters have an aw
fully bad time trying to cope with the best 
existing bombers-based on available statis
tics of performance. 

It is a fact that a good big airplane now 
can get away from a good little airplane. But 
it is not a fact that the best big airplane can
not be stopped. And· there simply are no 
facts whatever concerning a conflict between 
large numbers of airplanes. 

New Fighters Sure to be Bigger 

We do know that visual shooting is almost 
obsolete. High altitudes and high speeds 
make airborne pistols seem silly. 

We do know that some of the newest 
fighters are as big and heavy as some not
so-old bombers. 

We can suspect that normal evolution will 
bring forth a d.efensive airplane big enough 
to carry detection equipment, fire-control 
equipment, long-range weapons, and the 
crew to man such a plane and such gear.' 

What kind of airplane will it be? The 
name isn' t important. Call it a fighter- · 
bomber. Or call it a superfighter. It won't 
be as big as a bomber like the B-36, but it 
will almost certainly be bigger than the 
fighters now operating, and it will have to 
cut the corners closer, climb fast, and catch 

· up quick. And then what? 
You can be sure that mere machine guns, 

or even fast-firing cannon like the 20-mm. 
, artillery on the B-36, won't be up to the 

job. Even unarmed bombers could fly 
through such short-range fire with small 
chance of a vital hit. The best airborne 
boom-boom is about as effective as a 
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Newest U. S. fighter to challenge bombers 
is one above-the needle-pointed, twin-jet F-90. 

drunken Gowboy's six-shooter on woodcock. 
Rockets? They have the punch, all right. 

But they have to be fired within a visual 
distance-dangerously close-and by aiming 
the airplane. 

The guided missile seems to be the only 
probable weapon against the big bombers. 

Eventually, its proponents claim, the 
guided missile will make even airplanes ob
solete. There will be no need for bombers 
when whole coveys of these deadly quail 
can be flicked from one continent to another. 
There will be no chance for fighters, either, 
when ground-to-ground missiles take over. 

But in the .next few years, there .will be -
ground-to-air missiles hurtling toward their 
targets without pilots. And air-to-air missiles 
that need no human hand once set. 

It is these air-to-air guided missiles that 
will most likely make the biggest bombers 
gone geese.. The superfighters of the fairly 
near future will be submarines of the au:. 

Early-warning radar will alert these jumbo 
jets. Once upstairs, their own airborne radar 
will track them to intercept the big bombers 
long before they come into . visual range. 

·They will fire their missiles, as submarines 
fire their torpedoes, in calculated spreads. 

Once out of the tubes, the missiles will 
speed toward their targets. When they get 
within range of the homing devices in their 
noses, they will change course to close with 
the moving enemy. Finally, the proximity 
fuses will take over. 

In this interim period between the big 
fast bombers and the nation-to-nation mis
siles that need no pilots, bombardiers, or 
navigators, the main problem of the defen
sive air force will be to provide a lot of 
flying killers-of types more dangerous to 
their flying prey. . 

Designers are working to meet these speci
fications. One hope is a jet engine to operate 
more efficiently at high altitudes. Another is 
adjustable wings. You can get more speed 
with either a small, conventional wing or a 
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Evolution of fighter plane from 1918 to 1949 55 feet long, has .40-foot span, and is designed 
is sho"vn in these silhouettes. F -90 measures to fly at approximately ti1e speed of souncl. 

swept-back wing that looks like the head of 
an arrow, but when you slow down to 
maneuver, you may stall out. So why not 
build a wing whose area or sweep can be 
altered while in flight? Can do, say experts 
of the National Advisory Committee for 
Aeronautics. 

Then there is a gadget designed to give 
a jet a swift kick in the tail. It's called an 
after-burner (PS, Oct. '47, p. 82). It shoots 
a mixture of alcohol and water into the 
engine's tailpipe, thereby speeding up the 
·gases that rush out of the end and shove the 
plane ahead. The AF' s F -88 has one of 
these; also the Navy's F7U, the Cutlass, now 
in production and designed to do at least 
650 m.p.h. even above 40,000 feet. 

But all the climb, speed, and maneuver
ability in the world won't help the fighter 
unless it can find the target in any sort of 
weather. So a lot of research work is going · 
into improving airborne radar. 

We'll still need early-warning ground 
radar, too; but, as a Pentagon officer put it, 
"A bomber crossing a radar-guarded frontier 
is like a fly zipping through the front door of 
a big hotel. Anybody can see tlte darn thing 
enter, but how are you going to tell what 
room he's headed for?" 

Then-most important of all-that quick 
·knockout punch. For even with all the climb
ing ability and speed he'll be packing, the 
pilot will have precious little time for spar
ring around. 

Tomorrow's superfighters will have to be 
flying weapons. Primarily. they'll have to be 
thought of, not as planes, but as platforms 
to carry the biggest possible punch to the 
place where it will do the most good. 

That's one of the reasons the Air Force 
is setting up a center at Eglin Air Base to 
test air-to-air and air-to-ground weapons
and the instruments needed to guide them. 
Aeronautics research people expect the 
effectiveness of existing weapons to be 
perked up considerably by an automatic 

aiming mechanism. This will be a combi
nation of radar, to tnlCk down the bomber, 
and a computer to figure such factors as rela
tive speed and course. 

But, the planners say, the uuly sure answer 
to a fighter's need for a quick, lethal blow 
is the guided missile. Eventually it will be 
the job of radar ground crews not only to 
detect approaching bombers but also to send 
pilotless missiles against them. First , though, 
long-range accuracy must be perfected. 

Short-range accuracy, on the other hand, 
is relatively simple to achieve. Once we've 
got it, all we need is a suitably placed 
launching platfomi. The earth won't serve 
because it's too far away from the bomber, 
but a fast-climbing fighter will do nicely. 

Radio Could Guide Missile 

The simplest guided missile is controJJcd 
by radio, which means that the operator 
must be able to see both it and the target 
either with his own eyes or . through radar. 
For the job at hand, however- knocking out 
a bomber that may be shooting at almost 
sonic speed through black or murky weather 
-the fighter's best bet is a missile that, once 
launched, needs no human control. Carry
ing its own gray matter, it seeks out the 
target with the instinct of a homing pigeon. 

Such a bloodhound of the ail· has a sens
ing mechanism-commonly called a scanner 
- built into its nose. One type is sensitive 
to light; it locks onto and follows a source of 
light the way moths follow a lamp moved 
around a room. It can be made to sniff ont 
an opaque object moving against a back
ground of different density. 

Another type can track down anythii1g 
that makes noise. A third responds to heat: 
enter a huge hangar where a heat-scanning 
head is stored, and the warmth of your 
body is enough to make it follow you no 
matter how fast you turn or side-step. Still 
another-perhaps the most useful in this .. 
case-navigates like a bat, sending out ., 
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silent sound waves that obstru.ctions reflect. 
No matter what the type, the missile 

follows its sensitive nose to within lethal 
distance of the target, where a proximity 
fuse sets off the explosive-packed body. 

By the end of vVorld \Var II we were 
ah·eady producing such homing weapons 
(PS, Feb. '46, p. 84) . Most of them wei·e 
designed for use against ground targets and 
ships, but it takes no miracle of ingenuity to 
fit them for work agai.nst bom~ers, as well, 
Says General Joseph T. McNarney, chief of 
the Air Materiel Command: Their develop-. 
ment into operational missiles "will take 
only a relatively short period of time." 

You can't put radar, and somebody to run 
it, or an auto-pilot to take over the controls 
while you run it, and mechanism to control 
adjustable wings, and automatic sighting 
devices into a fighter the size of those oper
ating today. Planes carrying guided missiles 
will change some of the specifications: they 
won't have to get so close to the target and 
they won't have to be so maneuverable, but 
they will need something else-stability. Un
less they are t<? be one-shot weapons, they 
will have to be pretty sizable. 

The trend has already set in. The Navy's 
Banshee weighs only 14,000 pounds and the 

Air Force's F-84, 15,000. But the Cutlass, 
now being turned out, weighs 22,000, and 
the XF-90, now being tested, 3,000 pounds 
more. The last-named "fighter" is both 
heavier and longer than the "bombet" 
Jimmy Doolittle used against Tokyo.· 

The end is not yet in sight. Conceivably 
the fighter plane of the future could be much 
like a plane we already have, the B-47, a 
jet-powered bomber that recently whizzed 
from Seattle to Washington, D. C., in three 
hours, 36 minutes. Its weight is 125,.000 
pounds; speed, 600 m.p.h. ; climb, 5 ,000 
feet a minute; ceiling, 38,000 feet. It's big 
enough to carry plenty of radar and a covey 
of guided missiles. 

Eventually, scientific and engineering 
developments will make both the bomber 
and the fighter obsolete- maybe civilization, 
too. But first they seem destined to produce 
better and costlier fighters than ever. 

To keep ahead of the fighter, the bomber 
will have to do some terrific humping. But 
don't pin your hopes for safety on defensive 
armament. From the last war came this clear 
lesson: when a bombing attack has once 
been launched, no human force can stop 
all the planes. Some, at least, will carry 
out their mission. END 

N e'v Lifeboat Launehet· Speeds Sea Rescues \ 

. 
SwiNCL'iG down like a drawbridge, this 

new Coast Guard lifeboat launcher (left, 
above) gets a fully manned boat off the 
deck and into the water in five seconds....:. 
from 25 seconds to two minutes faster than 
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old-type launchets. Designed to speed res
cues at sea, it supports the boat in a crad le 
on two booms that can be lowered by one 
man. As the boat sh·ikes the water (right), 

.. the cradle drops lower to clear it. 
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TV Helps Pull Botnl•'s Fangs 
IF THIS 4,000-lb. bomb blows up while its 

booster is being removed, the only casualty 
will be the Remington Rand Vericon® tele-

'-:} .. 
•. >· . 

: : 

" 

~lagnets "\.id Yaelttsnten 
YACHTS~rE~ can visualize a boat-handling 

problem easily with the aid of this special 
demonstration hoard. It is simply a piece 
of sheet steel on which cutouts representing 
ships, clocks, wind-direction arrows, etc., are 
held in an~· desired position by tiny Alnico® 
magnets fastened to their undersides. The 
Cleveland Ptm·er Squadron built this one. 

• 

c:oo•NG 

Spark Plug Redue._.s Static 
PowER-CRUISER owners won't be bothered 

by engine interference with radio-telephone, 
radio, and television operation if they use 
this new spark plug, reports the Electric 
Auto-Lite Co. It J1as a built-in. 10.()00-ohm, 
carbon resistor, shown abo\·e, th<lt cuts down 
the high-voltage variations causing the 
static. Similar plugs are available for cars. 

vision camera. It is transmitting the scene 
to a screen in an explosion-proof barricade 
a safe distance away, where an Army Ord
nance technician operates remote-controlled 
electric motors that do the job. 

. . . ~ . 
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PAPER SHEET . . 
UNDER PLATFORM 

• 

1\lonitor Guards A toto Workers . 
Tms machine, which looks like a penny

in-the-slot scale, checks on the "cleanliness" 
of atom workers' hands and feet. The worker 
merely sets dials, steps on the platform, and 
sticks his hands in the holes. Geiger counters 
measure the radioactivity while a pen re- . 
cords the amount. Paper bags lining the 
hand holes and a paper sheet under the 
foot platfonn are thrown away after each 
use to keep "hot" dust out of the works. 
The device was designed at the Hanford 
plutonium plant and is made by Kelley
Koett Manufacturing Co., Covington, Ky. 
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~~Paddle Wheel'' Puts Out Fires. 
This novel fire-fighting apparatus is de
signed to extinguish brush fires by beating 
them out, as in the old broom method. As 
the big roller is pushed forward, flexible 

Photo Aid 'Jests Stop Bath. If a 
photographic stop bath is acid, this red
dyed paper indicator blackens, and the word 
"not," printed in black, disappears. As the 
acidity dwindles, the paper returns to red, 
the "very," in red, vanishes, and the black 
"not" reappears. The inventors are J. Crab
tree and H. Russell, of Rochester, N.Y. 
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mats slap the ground one after another, 
smothering the fire. Spray jets along the top 
keep the mats wetted down with water or 
chemicals from a back-pack tank. The in
ventor is P. H. Murphy, of Helena, Mont. 

·-...._ 
\ I 

.I •• t .... 
-··-···· .•!iilh· 

(;rash Releases Plane (;abin. If 
this airplane crashes, a plunger in the nose 
releases the detachable cabin so it will be 
thrown clear of possible fire or explosion. 
Two curving tracks in the fuselage guide 
the wheeled cabin and give it an upward 
toss to make sure it lands well ahead of the 
plane. Inventor is F. Reed, of St. Paul, Ind. 
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Trailer Packs int.o O'vn Crate. 
This trailer can not only be taken apart and 
packed up in a crate, but it even supplies 
its own crate. Its floor folds up to form 
one end and the bottom of the crate, while 

Golf Balls Lift Out of Cup. You 
wouldn't have to fumble in this golf cup to 
retrieve balls. Just pull up the lifter in the 
bottom, and its sloping sides roll the balls 
right out onto the green. A hole in the 
handle holds the marker staff, while others 
let rain water drain through. The inventor 
is D. Matheny, of New Brighton, Pa. 

• ' ' • • f ...... ,.,, . 

... ,. :~~~~~r;~:~r.;;;~il~ii~~f~~:;ir ,. · .... 
. lr• ··P-11 IIIIi . 

its sectional walls fit together to make the 
sides and top. The underframe telescopes 
together, fitting inside the crate along with 
the wheels and axles. J . H . Stark, Jr., of 
Springfield, 0., invented the trailer. 
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Kiddy Car 1'-lakes Car Seat. 
Junior could ride this kiddy car even on 
auto trips. The underframe comes off and 
folds up for easy storage, while the steering 
wheel tilts back so he can hold it. The 
turned-down flan ge on the rear hooks over 
the car seat to keep him from sliding. Inven
tor is F. \Vhite, of Bound Brook, N.J. 
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New TV Sets 
Project Pictures 

A PACKAGED projection unit made by 
North American Philips Co. is being 

incorporated in current models by more 
than a dozen manufacturers of home tele
vision receivers. Some of these new models 
will throw the video picture on a screen 
outside the unit, just like home movies. 
Main components of the Protelgram® are 
shown in the photo at right. The optical 
system is diagrammed below. 

A 23~-in. picture tube, whose face is a 
lens as -'well as a fluorescent screen, forms 
the heart of the unit. A 25,000-volt power 
supply produces a picture of high brilliance 
on the tube face. The image is reflected by 
a concave mirror and another tilted at 45 
degrees. Spherical distortion is removed as 
the image passes through a correctwg lens. 

The projector is a modification of the 
Schmidt-type optical system. Most of the 
receivers in which it will be used will em
ploy 12- by 16-inch viewing screens in the 
cabinet; a few will use the projector to 
throw a three- by four-foot image onto an 
external screen. 

If+-- VIEWING 
SCREEN 

• 

CABII'JH 
MIRROR 

+ ....,_ ;.,....,..- ,_-. :.;,Oo # 

L_ -----~-- I ! 
\ 
\ 
\ 
l 

CORRECTOR 
LENS 1 

CONCAVE _ _.,, 
MIRROR 

1/ERTICAL.. 
' OE.FLE'CTION 

COIL( 

I HORIZONTAL
I DEFLECTION 
1 COIL 
I 

I FOCUSING 
COIL 

• 

"Folded" Sclunidt optical system beams pic
ture onto concave mirror. Corrector lens and 
two angled mirrors put it onto viewing screen. 
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Image is thrown onto an external screen by the 
Ansley Tele-Movie®. Optical system is similar 
to unit shown below. Set costs $795. 

TUBE 

ALIGNMENT 
ASS;.EMI~.LY 

CORR~CTOR 

LENS SPHERICAL 
MIRROR 

Protelgram® consists of power. supply, left, and 
projector employing 23~-in . tube. Each set maker 
designs his own receiver chassis . 

Cabinet type of projection set will . be most 
common. In some the viewing screen folds into 
the cabinet. This Fisher model sells for $795. 
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Money spent up to now on this designer's dream would purchase 100 medium-priced cars. 

Restyled and. ·re-equipped countless 
times, Packard's "dog" car is a chang
ing parade of automotive progress. 

n, Devon FI'IIDeis 
PS photos by W. W. Morris 

PICTURED on this and the following two 
pages is the most expensive car in the 

United States. Up to now it has cost around 
~200,000. The man who drives it is Edward 
:\-1acauley, chief stylist of the Packard ~fotor 
Car Co. He has been offered $50,000 for. it. 

\ Vhen Packard thinks up something new 
in equipment or styling to put on its auto
mobiles, it first tries it out on a "dog"-and 
the "dog" is Macauley's machine. 

' • 

The car has been restyled, rebuilt, and 
re-equipped so many times that Macauley, 
son of Alvan Macauley, former president and 
board chairman at Packard, has to .refresh 
his memory from photographs to recall 
what it looked like years ago. That's what 
makes it so expensive. 

The grillwork that the company has put 
on its production cars for the l~st two years 
was first tried out on the :Macauley car in 
1940. The bumper on the 1948 Packard 
was first used by Macauley. He has tested 
scores of other items, including liner springs, 
that were adopted for production. 

At one time, the dog· car actually con
tained a 500-lb. refrigerating unit, to cool .. 
its occupants on hot summer clays. ., 
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1944 version of Macauley's "dog" car had sep
arate, well-defined fenders instead of long, con
tinuous ones on present version shown on previ
ous page. The hood, grillwork, and bumpers, 

Original version, ·as it appeared in 1940, com
bined sleek, rakish lines with traditional Packard 
hood and grille design. Indi\'idual fenders were 
similar to those on later, 1944 ,·ersion (at top ), 

Macauley likes to drive something snappy, 
so he ordered the car's general configuration 
when the machine was first built nine years 
ago. It has a standard chassis and engine. 
Once, it contained a 12-cylinder engine and 
on one test clocked 128 m.p.h. 

Some of the things Macauley has added 
to the car are merely for his personal com
fort and that of his wife. The right front 
seat reclines, for instance, so Mrs. Macauley 
can take a nap on long trips. Vanity com
partments in the side walls accommodate 
mirrors, lipsticks, and powder puffs. 

The car invariablv draws crowds. When 
• 

it was driven to Detroit's Belle Isle to have 
its portrait made by PoPULAR SciENCE, 
passers-by collected in such numbers that 
the PS photographer had to spend half his 
time shooing people away. 
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however, were similar. Note one-piece, nearly 
closed rear fenders. Special hood is 13 inches 
longer than standard Packard design, creating 
racy appearance but cutting down visibility. 

except that rear ones were open type covered 
with fender skirts. The car, called "Brown 
Bomber" because of its present golden-brown 
finish, is known officially as "The Phantom." 

Its owner can't park it on the street. 
It stops traffic. He always has to put it 
in a commercial parking establishment
preferably a dark corner of a garage. 

Macauley has arrived at some firm con
clusions as a result of driving his dog car. 
One of them is that plastic tops, regardless 
of their color, are just too hot in the summer. 
Another is that fog lights, at anything above 
the bumper level, are useless, and that the 
color of the glass in them has nothing to do 
with their penetrating qualities. 

He also concludes: "This car proves that 
all styling in the automobile business is 
evolutionary." 

Take a good gander at the machine as it 
looks today. It's always undergoing changes, 
and it probably won't look this way by the 
time the snow flies. 

• 
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Long, sloping doors are push-button operated 
and extremely heavy. Hydraulic windows are 
remote-controlled. Other refinements include air 
brakes, reclining front seat, and center armrest. 

. 
Special equipment includes extra-loud highway 
hom (white knob) , tachometer, barometer, alti
meter (on steering-wheel hub) , light that glows 
red when oil pressure drops or water overheats. 

Snazzy, chromed engine is standard Packard 
eight. Car weighs 5,800 lb., averages 15 miles 
per gallon, is now equipped with Packard·s 
new Ultramatic Drive(i) ( PS. June '49, p. 139). 

Transparent sun roof over front seat has been 
retained throughout all versions for experiments 
in filtering sunlight with different-colored plas
tics. Rear part of the car's top is solid steel. 

Large, roomy drawer was substituted for con
,·entional glove compartment. Cowl shoulder is 
co\'ered with pale-yellow plastic. Dash controls 
include transmission lockout and engine blower. 

Trunk lid raises hydraulically; so does radio 
aerial to its right. Inside are fire extinguisher 
and compressed-air cylinder for filling flat tires. 
The eight-stack exhaust pipe is just for looks. 
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Salvaged Fuel Tank Makes R••ral Fire Fighter 
A SURPLUS aircraft fuel tank mounted on 

a homemade trailer now provides extra fire 
protection for the rural areas around Lapeer, 
Mich. Towed by a light truck, it can fight 
blazes all alone-it carries 470 gallons of 
water, a motor-driven pump, hoses, ladders, 

Hoe Does Day's Work in Hour 
THIS new British rotary hoe, which has a 

four-stroke, single-cylinder motor and self
sharpening blades, can prepare seed beds in 
a single operation-a day's hand work in one 
hour. The blades not only lift, break up, and 
aerate the soil, but mix it with cover crops, 
fertilizers, and manures. The hoe is manu
factured by Rotary Hoes Ltd., of Essex, 
England, and is now being tried out in 
California. 
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and other equipment. Or it can assist other 
fire apparatus, pumping water to trucks 
from its tank or from a stream. The unit, 
built from used parts, cost under $1,000, 
reports designer Bob Myers, and carries as 
much water as a $10,000 fire truck. 
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•"tag Says Stop the 'Vat.er 
Tms device waves a flag at you when the 

lawn has had enough sprinkling. The flag 
is held down by a metal probe sticking into 
the ground. \Vhen moisture soaks down to 
the probe tip, it loosens tlie soil enough to 
release the probe, which in turn lets a spring 
push the flag up. The depth you push in the 
probe, which measures water depth, can be 
varied. Garden Specialties Co., Chicago, 
makes the Moistr-~1eter®, priced at $1.50. 
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Television's baseball team puts your 
easy chair right up behind home plate 
for a bird's-eye close-up of the game. 

BH Herbert Johansen -
PS photos by Hubert Luckett 

PLAY ball! 
Johnny Pesky, up for the Boston Red 

Sox, steps into the batter's box. 
Lefty Joe Page, on the mound for the 

New York Yankees, goes into his windup 
for the first pitch. 

Cameraman #2, up in the press box be
hind home plate for the television "team," 
trains his wide-angle lens on the scene 
below. 

There is a sharp crack of bat against ball. 
All three teams go into a·ction. 

While #2 camera follows the spinning 

• 

ball, its #3 twin in the press box picks Yp 
the running Pesky, ready for a close-up at 
first base if he makes it. But it's a long hit 
to the outfield! That's the job of #1 cam
era from its vantage point in an upper-tier 
"basket." Its telephoto lens picks up the 
fielder as he runs back-nails him as he 
makes a sensational catch right in the stands. 

Meanwhile, #3 camera sweeps the cheer
ing crowd in the stands, then "pans" to pick 
up the next batter as he walks out swinging 
a couple of bats. And #2 ca_mera has shifted 
back to its main job of covering the pitcher
batter for the play coming up. 

What you see on the screen of your tele
vision set at home is a rapid-fire selection 
of the best of these three images, resulting 
in a smooth continuity of action. And as you 
will notice from the diagrams on the follow
ing pages, the three cameras . that play .. 
television baseball bring you the game's .,. 
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The main job of each of the three television 
cameras is shown in drawing above. Outfield 
is covered by # 1 camera's telephoto lens; the 
pitcher-batter by #2, and the infield by #3. 

action from one viewpoint. The effect of 
their coordinated "play" is to project your 
easy chair into space behind and above the 
home plate-giving you the park's best seat. 

If you watched television baseball in the 
past years, you may have noticed a jumping 
around that gave you the jitters. You would 
be looking at a play from behind home plate. 
Suddenly you were shifted around to behind 
third base. Before you could orient your
self, the same play came on the screen as 
if" you had been sitting in still another part 
of the stands. It was something like watch-

The upper-tier tele'\·h•ion "basket" during a 
scene of activity. This is the location of camera 
#1. At far right is the sound-catching "_parab" 
reflector. Man at top is radio broadcaster. 

D ~·· . . . 
); ... 
. ' . . 

CAMERA NO. 2 
1i • 

CAMERA NO. I 
• . 

• 

• 
' 

CAMERA NO 3 

' 
···~ 

Here the #2 TV camera follows a ball hit to 
the outfield, while # 1 camera is trained on out
fielder running in for the catch. Camera #3 
was on man at 2d base and follows him as he 
runs to 3rd. Camera # 2 will then shift to 
pick up runner at 1st base, ready for close-up. 

ing the game through a big kaleidoscope. 
That, decided Harry Coyle, young direc

tor of mobile operations for Du Mont's 
W ABD and manager of its television "team," 
isn't the way a fan at the park watches a 
ball game-or would want to. 

"He may jump up and down in his seat as 
his blood pressure rises," says Coyle. "But 
he doesn't dash madly from one side of the 
stands to the other as the action shifts on 
the field. He stays put-more or less. So 
why shouldn't television do the same?" 

That's why Coyle eliminated his camera 

Other two "eyes" of the triple television seat 
are located in .front row of the press box, be
hind home _plate. The cameras are electronically 
controlled from booth shown on the next page. 

• 



CAMERA NO. 3 

• 
• 

CAMERA NO. 2 ' 

' . -···% ~ ' 
In this situation batter has hit a blistering 
grounder to 2d base. Camera # 2 has followed 
the ball, while #3 camera covers man at 3rd 
base in case he tries to score. Meanwhile # 1 
camera has swung from the outfield, ready to 
catch a possible close play at 1st base. 

behind third base and grouped them all 
together behind and above home plate for 
this year's telecasts of the Yankees' home 
games. But that doesn't mean the new 
technique limits the field of coverage. It 
lets the viewer see just as much , but with
out the confusion. 

Each swivel-mounted camera has a turret 
of four versatile lenses that can be instantly 

• 

shifted by a push button from a wide-angle 
sweep of the entire field to an intimate 
close-up of hot arguments among umpires, 
players, and managers. While each cam-

Control booth is the nerve center of a baseball 
telecast. The director, far right, watches mon
itor viewing scopes and selects the image that 
will be transmitted to the television audience. 

CAMERA NO. 3 

CAMERA NO.2 

• 

A hit to shortstop is picked up by camera #2. 
which then follows a throw to 1st base. Camera 
# 3 already has followed runner and gets close
up on the put-out. Camera # 1 picks up next 
batter coming out of the dugout, and holds him 
until #2 camera comes in with wide-angle lens. 

era has one main job, all double in brass. 
Behind this camera battery is the rest 

of the television baseball team. Squeezed 
in with camera #l in the upper-tier basket 
is the announcer, the man who adds rapid
fire words to the pictw·es. He not only must 
watch the action of the field, but he must 
keep part of one eye fixed on the screen of 
a small television set in front of him so that 
he knows what scenes are going out over 
the air. If he didn't, there would be times 
when he excitedly described one scene &. 
but your TV set showed something else . .,.. 

Here one press-box cameraman aims lens at a 
commercial trade-mark. The ring image will be 
superimposed on image of the playing field 
provided by another camera . 

............... -- --- ,.._. 



This works both ways, and mostly the 
other way. You may be sure that the man 
at the television mike knows his baseball 
and is describing the action and color the 
man on the receiving end wants to see and 
hear. So the director, who selects the image 
that is going out over the air, keeps his ears 
tuned to a loudspeaker in the control booth. 
In many cases he will order a camera pick-up 
switched to illustrate the commentary. 

Recently a telecast announcer describing 
a fly ball going into the "teeth of the wind" 
remarked, "it's too bad there's no way of 
showing you folks the whale of a wind we're 
having here at the Yankee Stadium today." 

That was the director's cue. He got his 
#3 cameraman on the interphone and told 
him to shoot to the Hags on top of the stands 
with a telephoto lens. Then he ordered the 
resulting #3 image on the air. The viewing 
audience saw the pennants standing straight 
out and practically felt the wind the 
announcer had described. The announcer, 
not aware of what was being done until he 
saw the flag image on his television set, fell 
into line and said, "You see what I mean 
about the wind?" 

It was only an instant flash, a few words, 
then back to playing baseball. But it's that 
kind of Joca] color that makes the guy at the 
screen end of television 50 or 100 miles 
away feel that he's right in there with the 
fans, missing nothing. 

Sounll 1 ~ l mportant, Too 

Elbowing the announcer in the basket is 
the audio man. His job is to see that you 
get the announcer's running account of the 
game, the crowd's roars, the between-inning 
interviews, at just the right sound level. In 
his charge is the "parab" sound-catching 
reflector that brought in that crack of bat 
against ball. At times it also picks up certain 
brickbat language that he must muffle before 
it hits the air waves and the tender ears of 
young basebal1 telenthusiasts. 

Now we go into the television team's 
"dugout" -the control room behind the 
upper tiers. That's where our umpire sits, 
the director who decides what picture is 
sent out to your screen. 

In front of him are three viewing ~copes, 
one for each camera, and their electronic 
control panels. At the far left is a fourth unit 
and scope that shows the picture he has 
selected and canies it to the transmitter. 

At the same time the director is listening 
to the announcer's commentary on the loud-

lOB POPULAR SCIENCE 

speaker add analyzing it instantaneously 
picturewise; keeping tabs of the viewing 
scopes, judging them for clarity and contin
uity of a~tion, and from time to time phon
ing instructions to the cameraman to "open 
that iris" for a better image or "get back 
there in the right outfield" for a play he 
has a hunch is coming up; eyeing a tele
vision screen up in one corner to see whether 
his pictures are going out over the air or 
if a film commercial has been cut in from 
the studios downtown. 

After one WABD telec·ast, Du Mont's 
Harry Coyle mopped his brow and agreed 
heartily that baseball is tough to cover. 

"Why?" we asked. 
"Well," he explained, "mainly because 

the action is not concentrated, and there is 
so much of it. And to make it tougher, you 
can't anticipate what will happen as in 
football and basketball. 

"It's the unexpected that keeps you on 
your toes. A guy who hits out to right field 
nine times out of ten suddenly fouls you up 
by smacking one way out to left field. The 
bases may be loaded with two down and 
you get set for a routine third out. Then up 
come a couple of errors, and the ball and 
everybody are all over the place. Double 
steals are dynamite if you're napping
which you aren't. And," he sighed, "if only 
they played baseball with a basketball or 
footba1l instead of with a pill." 

On guard at the three monitor panels are 
two video men on the alert for electronic 
errQJ·s. Their main interest is not so much 
in the viewing screens as in the small, 
jumping oscilloscope patterns. Just as the 
audio man adjusts sound levels, the video 
experts adjust light levels. By twisting dials 
and tw'lling knobs they also control the 
electronic insides of the cameras. The fourth 
monitor is the switcher, tended by an engi
neer who flips levers to pick up the image 
selected in running order by the director. 
He also has final control over light levels 
before the picture goes to the transmitter. 

This year the rooting roars of armchair 
and tavern television fans are louder than 
ever. All major-league home games are 
being televised except those of Pittsburgh
and those not for the lack of television 
facilities but for the lack of a sponsor. 

Come the vVorld Series, the bet is that 
it will be on the television screens-the bet 
being that sponsor money will be paid out 
to reach the "utsl-seat-in-the-ball -park" 
audience. The TV team will be ready. END 
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OIL-BURNER GUNS 

' 
INSIDE FACE OF FURNACE WALL 

' 

Flame's-eye view shows inside of mercury power plant replacing pioneer Connecticut set-up. 

Inside Vie"r of ~lercury Boiler 

You see a rare view of a rare piece of 
equipment in the photo above. It shows 
the oil burners and tubes of a boiler that 
uses mercury-the silvery liquid metal found 
in good thermometers-instead of water. 
The mercury is vaporized in the tubes and 

Gas Turbine to Make Power 
HoMES around Oklahoma City will soon 

be lighted by electricity generated by 
gas turbines-the first such installation in 
the U.S. The 3,500-kilowatt GE turbine 
(above ), similar to the power plants now 
used in some experimental locomotives, is to 
supplement steam generators at a station 
of the Oklahoma Gas and Electric Co. 

then turns special turbines. When it con
denses to a liquid again, it gives up heat to 
make steam to drive other turbines. 

The occasion for this inside peek was the 
erection of a new, 15,000-kilowatt GE mer
cury plant at the Hartford Electric Light Co. 
It replaces a smaller in~tallation-one of the 
first ever built- that had run 19 years. 

- . 

• - ... 
, ••• ..., J" • . ;.;:p-. - -,.. . ...,_.,~ --~~ 
:- •. • ""'V • ::..:1: "' .... ... . 

Elevator Loads Freight 
0 KE man can now load heavy material 

into freight cars with a small elevator to 
do the lifting for him. Able to operate in 
spaces too cramped for a crane truck, it 
raises a three-ton load with a one-hp. motor. 
It has a platform 8 ft. long and 6}~ ft. wide. 
Service Caster and Truck Corp., of Albion, 
Mich ., makes the Leveler®. 
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Way to retain flavor of fresh milk whi1e drying 
it has eluded researchers until deve]opment of 
present processes and equipment. First of the 
steps, indicated in drawings above, is removal 

• 

Splitting milk solids into fat and 

skim powder permits later recombin· 

ing with water without harming taste. 

. 
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Bg Martin Mann 
Drawings by ]ere Donovan 

I 

and purification of butterfat with high-speed 
centrifuge and settling tank. This gives yel1ow, 
honey-like butter oil, which is sealed in cans 
with nitrogen gas. The remainder is skim milk. 

GIS in the Pacific are now drinking milk 
from cows that don't moo-they 

clank. These new mechanical cows produce 
pasteurized, homogenized, grade-A milk 
that only a calf can tell from the original. 
And a quart costs no more, maybe less, tl)an 
the ones you buy from the corner grocer. 

The postwar-model mechanical cows are 
providing pure, tasty milk in places with 
little or no local supply. In the Far East, 
the American soldier's thirst for milk is 
being slaked by seven machines making 
22,700 gallons daily-equivalent to a herd 
of 7,500 live cows. Any surplus goes to na
tive kids. One strictly civilian plant is now 
running in Haiti (unlike the GI plants, it 
uses coconut oil instead of butterfat, to cut 
costs). And others will shortly be supplying 
the milk-thirsty citizens of the Philippines, 
Venezuela, Trinidad, Curacao, and Aruba. 

All this is possible because a way has 
finally been found to take the water out of 
milk before shipment and put it back again 
at its destination-without affecting the 
taste. Until recently, no one had been able 

· to do that trick. There was lots of powdered 
milk-the Army shipped tons of it to troops 
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Dehydration of skim milk is second step 
(above, left). To avoid "cooked" taste when in
gredients are recombined, water must be re
moved very carefully. Milk is heated very 

overseas during the war. But chances are 
that anyone who tasted it will wrinkle up 
his nose at the memory. The new stuff, its 
makers report, tastes just like milk straight 
from the cow. 

There are several tricks to protecting the 
flavor. First, it's not enough just to evap
orate water from milk, giving whole-milk 
powder; you must separate the butterfat 
from the milk and then evaporate the water 
from the remaining milk solids. Next, the 
evaporation itself must be done with ex
treme care, quickly, under vacuum, with 
little heat, to avoid the "cooked" taste typi
cal of the older powders. 

Many of the details of the process that 
gets milk from a Stateside cow to a Japanese 
glass are trade secrets. However, Dr. 
Charles E. North, who himself has invented 
many of the methods and machines used, 
outlined for PoPULAR SciENCE the general 
procedure followed at his pilot plant in 
New Paltz, N.Y. 

There the first step is removal of the 
butterfat. This is done in machines like 
souped-up cream separators-huge high
speed centrifuges that spin the milk at 

quickly in a vacuum, evaporating biggest per
centage of water. Then it is forced through tiny 
holes to complete the drying operation. The re
')U)ting skim powder keeps without ice. 

l8,000 r.p.m. The butterfat is then put in 
special tanks, where curd and other im
purities settle out. The result is a clear
yellow, honey-like material that is as close 
to 100-percent butterfat as laboratory analy
sis can determine. This "butter oil" is sealed 
under pressure of nitrogen gas in met.al 
cans. Packed that way, it stays fresh indef
initely without refrigeration. 

The skim milk left after removal of the 
butterfat. is next dried. It is evaporated to 
one-fourth its original volume in a vacuum 
with as little heat as possible. Then pres
sure of 2,500 pounds per square inch forces 
it through a nozzle, creating a spray that 
causes the rest of the water to evaporate. 

The dry skim milk and butter oil can 
then be shipped any place milk is needed. 
There-unlike Humpty Dumpty-they are 
put back together again with pure water. 

In a typical recombining plant, such as 
the one the International Dairy Supply Co. 
operates for the Army in Yokohama, work
ers feed the skim powder into an agitator 
tank, where it is mixed at great speed 
with the correct amount of water. (Since ... 
the water previously removed was H 20 .,. 
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HOW TO PUT MILK TOGETHER 

SKIM POWDER 

-
• 
I 
• 
I 

I • 

I! 
. ' I • , 
• 
I 

• l 
~ 

PURE WATER 

Rt"t"ombinin,; process re,·erses dehydratin& op
eration, but uses, for most part, standard dairy 
equipment. In first step ( left ), skim powder is 
mixed with correct proportion of dechlorinated, 

lUilk powder from the States begins its way to 
a glass of milk for a GI in Japan as technician 
pours it from shipping t in into tank in which 
it will be mixed with p ure water. 

lf2 POPULAR SCIENCE 
• 

MEL TED BUTTER OIL 

PASTEURIZING VAT 

• demineralized water to recreate original skim 
milk. This mixture is piped to pasteurizing Yat 
( right ), and melted butter oil is added. Vat 
revolves while contents are heated to 143°F. 

Modern pasteurizing equipment in Yokohama 
recombining plant has automatic recorders to 
keep track of process. These vats now contain 
mixture of skim powder and watt•r plus the oil. 

• 
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Standard homogenizer (above, left ) insures 
that pasteurized milk is completely mixed, with 
all particles broken up, eliminating any danger 
of separation. During homogenization, temper-

With his eye on pressure gau ge of homogeniz
ing mach ine, Japanese technician adjusts process. 
These machin es break up butterfat globules by 
forcing milk, under pressure, through tiny holes. 

a.ture of milk is reduced from 143° to 36° in 10 
seconds. Milk is then bottled ( ri&ht ) . Its looks, 
taste, and food value are now almost identical 
to those of the stuff tha t came from the cow. 

P ackager puts American milk into American 
waxed containers in Japan. Machine can handle 
65 quarts a minute. Plant is one of seven run .. 
for Army by International Dairy Supply Co . .,. 
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Regular tests of the recombined milk's purity, 
stability, and butterfat content are made by 
Japanese chemist. Civilian-OJ2erated, plants 
have Army personnel as resident inspectors. 

• 

and nothing else, the water put back must 
be just as pure, free of minerals, chlorine, 
etc.) A 500-gallon pasteurizing vat re
ceives this mixture, plus melted butter oil, 
and holds it for 30 minutes at 143°F . 

• 

Next a homogenizer breaks up the butter-
fat particles, making smooth milk that can
not separate on standing. At the same time, 
the milk is chilled to 36 o in 10 seconds. 

To finish the job, standard packaging ma
chines open up flattened cartons, seal the 
bottoms, dip them in paraffin, cool them, 
fill them with the milk, and close and staple 
them. Each machine· turns out 65 quarts a 
minute. The entire process-mixing, pas
teurizing, homogenizing, cooling, and pack
aging-takes less than two hours. 

How does the "new" milk stack up 
against the genuine article? Most experts 
admit that nothing yet available exactly 
duplicates milk fresh from a cow. Yet, in 
a series of tests, 20 non-expert men couldn't 
tell the difference. And food values are 
identical: both have equal amounts of vita-

. mins, calories, mineral salts, amino acids, 
and proteins. 

Recombined milk is first being inh·oduced 
on an extensive scale in places where local 
milk is poor or nonexistent-and that means 
much of the world. Dairy cattle can't take 
the climate of the tropics. Other sections, 
like Japan, are so overcrowded that good 
land is not available for grazing. A plenti
ful supply of wholesome milk in these areas 
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should help improve health, particularly 
among chi1dr~n. And American business 
me.n are not blind to the potential profits in 
a global milk route. 

Here at home, plenty of good milk is 
available. Recombined milk will have to 
win aU. S. market the hard way-by furnish
ing a product that is as good or better at a 
lower price. Men like Dr. North, Grover 
T. Turnbow of International Dairy Supply 
Co., and Paul Jones of International Dairy 
Products Corp. think it can. 

If this fresh-tasting milk were available 
in the U.S., they say, you might save as 
much as 25 perc;ent on your milk bill. They 
estimate that recombined milk could be 
sold in New York City for 15 cents a quart. 
Fresh milk costs about 20 cents. 

They point out that fresh milk is mostly 
water. In a gallon weighing nearly nine 
pounds, all but abou~ one pound is just 
plain water. And since transportation ex
penses make up much of milk's cost, you 
must pay a lot of money to haul water. 

Other factors add to the cost of fresh milk. 
Even under refrigeration it stays fresh only 
a few days. Hence it must be produced 
close to big cities-on comparatively ex
pensive real estate-and rushed to the 
creamery in express h·ains of expensive, 
glass-lined, refrigerated tank cars. 

Could Save Water Haulage 

Recombined milk could reduce many of 
these expenses. There is no water to haul. 
Butter oil and skim powder stay fresh in
definitely-one sample of Dr. North's oil 

. was stored by the U.S. Quartermaster 
Corps for nine months in a 100°F. test 
chamber without spoilage. It can be shipped 
in ordinary boxcars on ordinary · freight 
trains. The dairy farms could be located 
wherever convenient, perhaps as far away 
as Australia or New Zealand, where produc
tion costs are about half those in the U.S. 

The economies of the recombining proc
ess have already found it some uses in this 
country. Many restaurants and institutions 
make ice cream, cooking cream, and other 
milk products by this method. 

If recombined milk gains wider use, the 
dairy industry may concentrate far from 
population centers. Then children almost 
everywhere, like city kids now, would know 
live cows only from picture books. But that 
would be a small price to pay for the better 
health more and cheaper milk promises 
people all over the world. END 
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Electric Fan Fits Pocket 
BRITISHERS have thought up a new gim

mick to help them stay cool-a battery-op
e~·ated fan hardly bigger than a cigarette 
lighter. It has a tiny permanent-magnet 
motor inside the hinged cover, and a fan 
with two blad~s that fold together when the 
device is closed. Power is supplied by a 
standard, 4}~-volt dry cell contained in the 
base. The pocket fan, called Don Quixote®, 
is made by the Arran Electrical Manufactur
ing Co., of London. 

• • ., '. "1 
i 

• 
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Car Heater Warms, Amuses 
MoRE than one kind of hot air comes out 

of this gadget. A car heater, it also con
tains a loudspeaker for reproducing the 
sound from movie. film in drive-in theaters. 
Designed to hang inside car windows, it lets 
outdoor theaters operate when it's cool. 
Both sound volume and heat are adjustable, 
and the heat can be turned off in warm 
weather. Theatrecraft Mfg. Corp., Cleve
land, makes the Mobiltone<D heater-speaker. 

• 

• 

Plastic t:::oat Rostproofs Steel 
A PLASTIC coat less than .002 in. thick 

protects steel tubing against rust better 
than galvanizing, reports the Jones & Laugh
lin Steel Corp., Pittsburgh. Their Perma
Tubing<D withstood more than 2,000 hours 
of exposure to salt spray, compared to 24 
hom·s for galvanized tubing. And as shown 
in photo above, it can be bent, expanded, 
flanged, fluted, or flattened without harm 
to the protective covering. The vinyl plastic 
is applied in two coats. 

Saw t:::uts t:::asts, but Not Fleslt 
PLASTER casts are cut like butter-yet 

flesh can't be harmed-by a new kind of 
electric saw that eliminates the discomfort 
involved in removing casts with old-fash
ioned large shears. The blade in the Stryker 
Cast Cutter<D makes short back-and-forth 
strokes 28,000 times a minute. These easily 
cut hard, unyielding materials like plaster, 
but do not affect soft materials, like flesh 
and cloth, which vibrate with the blade. 
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1 Destina tion of this 130-ton electric gener
a tor ( tank in foreground ) is the roof of the 

powerhouse at left. \Vorkmcn nre getting ready 
to skid it into the spedal hoist ing tower ( right ) 

Tower Splits 
for Trick Lift 
T ilE problem: H ow to ge t a 130-ton elec

tric generator from a fla tcar on the 
ground to its foundation atop a 30-foot 
powerhouse-and d o it quickly. The Arkan
S<lS Power and Light Co., of Little Rock, 
sol eel it with a special lwo-p<:ut hoisting 
tower. Lifted to the top o f the first 32}~-foo t 
tower section, the huge genera tor was a t 
roof level. Then the upper tower section 
was unbolted skidded la teraJlv 3 0 feet ' . 
to the rooftop bed , and the generator was 
lowered into place- all in seven hours. 
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tha t will do the job. Upper and lower sections 
of the two-part, 65-foot tower can be ·ccn 
bolted together a t le' c1 of the roof. T he hoist 
has a maximum capacity of 165 tons. 

4 View looki n g down on top of the power
house shows the steel skids in place. ready 

for the big side- lide of upper section of the 
hoisting tower, which still holds the generator. 

' i .. __ ... 
,. . 
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2 H ere the gene r·a tor is shown in place in 
the hoi ting tower, with lifting blocks a t

tached. The workman on top of the tower oper
ates two 20-hp. motors that do the lifting. 

5 After a 30-foot slide acros the roof, the 
top section of the tower is ready to lower 

the generator to its rooftop foundation. A gan
try crane pulled the tower across the roof. 

"----~---~>J'L.:.I .. 

3 T h e gen er a tor· i up in the a ir, even with 
the roof. ·w orkmen are placing tee] beams 

under top ection of the tower, which will be 
unbolted and then kidded left across the roof. 

6 W ith the b ig gen era tor in its resting place, 
wod.·Tnen arc preparing to kid the tower 

top back to its original/osition. The tower then 
will be dismantled an shipped to another job. 

.. 
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Flip-Flop Plo'v Aids Farmers 
FARMERS can plow back and forth across 

their fields with a plow (above) that has 
two sets of shares and can turn itself over. 
An ordinary plow with one set of shares 
can go only one way because the shares 
turn furrows just one way-say to the right 

• 

Digs Holes to Catch Rain 
PuNCIDNG holes in the ground is the latest 

method proposed to stop erosion. The Land 
Saver® below digs "pores"-28,000 per acre 
-as it is pulled by a tractor. These pores, 
claims inventor Homer K. Shonts, a Wash
ington State wheat farmer, make rain soak 
into the ground instead of running into 
gullies and washing away priceless topsoil. 

. 

-and would make a ditch or ridge between 
each strip. With the reversible plow one set 
of shares turns a furrow to the right, the 
other to the left. Thus it avoids plowing 
circles and then driving the heavy equipment 
out from the center over the plowed land. 
Made by Atlas Scraper and Engineering 
Co., Bell, Calif., it is flipped hydraulically. 

• 

Hoist Gives Dri,Ter Free Ride 
THE truckman gets a free ride on the new 

hydraulic lifter shown below. He's lifted 
right up with the load so that he can handle 
the whole job by himself. The Hydro
Loader®, made by Stratton Equipment Co., 
Cleveland, lifts weights as great as 1,500 
pounds up to seven feet off the ground. It 
folds against the truck when not in use. 
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Workman tears off shoe's double sole to ~t"t at linin~ and insert a lengthening strip. 

Shoes don't 'fit? This 70-year-old re· 
building process can make them 
longer or wider, even change style. 

Bg C. Ennis 
PS photos by W. IT' . Morris 

BETTER not throw away those tight shoes 
that pinch your feet every time you 

wear them. They might be worth fixing. 
This story tells how one shoe rebuilder 
solves the tight-shoe problem. 

Using a 70-year-old method, the B. Nel
son Co., of New York, cm:t.:.~~ke a pair of ill
fitting shoes and make them one full size 
longer or wider than they were originally. 
The extra room is gained by ripping off the 
shoe sole and attaching a leather strip to 
the lining. Before this insert is added, a 
last of the proper style is fitted into the 
shoe so that it keeps its shape during the re
construction process. 

The Nelsonizing® technique can also be 

used to restyle women's footwear. Toes and 
backs can be removed or put in, heel height 
changed, platform soles added or taken off, 
and the gaping sides of shoes corrected. 
If the leather on a shoe upper needs to be 
matched in the restyling process. skins in 
all types and colors are available. The strip 
of photographs at the bottom of pages 120 
and 121 shows how style changes were made 
on four pairs of women's shoes. 

Shoe-repair orders, covering a variety of 
requests, come from all over the world. 
Customers often ask to have slipper straps 
or other shoe parts replaced because pet 
dogs have chewed them. Sally Rand, the 
dancer, has the toes of all her shoes re
built because years of toe dancing have 
broadened her toes beyond the width of 
ordinary shoes. Turn the page and you'll 
see how the experts lengthen a pair of men's 
shoes. So don't discard those last vear' s 

' 
shoes-to these shoemakers the "last" is ... 
just the beginning. ., 
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1 Tape measure shows that size-11 shoe 
above, which is to be lengthened half a 

size to lHf, measures 12 inches from tip to tip 
before the rebuilding process begins. 

5 Operator evens shoe' edge on a trim
ming machine (above) before stitching on 

sole. A vertically moving feed bar jog shoe past 
a knife-edged pick that chews off excess leather. 

T he shoe at right below show how this pair 
looked before remodeling. To achieve the 
"D'Orsay" style ( left ), leather was cut away 
from the shoe "amp, making it lower. 

2 A crosswise sUt is cut in the canvas lining 
and insole of shoe above to attach insert. 

Note shoe's rearward shank, made of steel and 
cardboard, that supports the wearer's arch. 

• ... 
• 

6 ole i cwcd to shoe with waxed linen 
thread, softened for stitching by a heating 

unit in the machine. \Veil hole above the sole 
in photo i a bobbin case that holds thread. 

T he customer who owns these shoes wants to 
ha-. e the open-toe tyle. After the toe section is 
removed. a ribbon binding is sewed around the 
edge of the opening to gi"e a neat finish. 
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3 Having glued and tacked insert into slit 
of the shoe in foreground, worker cements 

a new cork sole cushion on shoe mate at right to 
give an even surface for attaching the sole . 

7 Before final polishing, sole is smoothed 
by holding it up to rotating rubber buffer. 

maller wheel is used to buff narrow part of 
sole. Funnel ( upper right ) draws off dust. 

Black s ued e hoes with backs are remodeled 
to the backle tyle. \Vhen rear ection is re
moved- a on hoe in foreground below-a trap 
and buckle matching rest of shoe are added. 

4 After sandpapering the cork cushion 
(shoe in foreground ) to give it a smooth 

fin ish, a leather sole is temporarily attached 
(shoe on the stand) with some rubber cement. 

8 After the r ebuilding process is Bni hed , 
worker measures the right-foot shoe to show 

how its length has been increased. Now it's 
about an eighth of an inch longer than before. 

The e hoe are getting a n e w pair of heels, 
the "French" heel at right being replaced by 
the "military" heel at left. Leather to match 
shoe upper is u ed on the new heel. 
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Clocking Meteors. Reclining com
fortably in this shelter near Ottawa, Canada, 
stargazers for the Dominion Observatory 
time the flight of shooting stars. When one 
is seen, an observer presses a button that 

Heat Makes P h otos. Pictures made 
with heat rays, instead of light rays, now 
record objects' temperature patterns for 
Eastman Kodak technicians. Focused on a 
phosphor screen by a curved mirror, the 
heat rays produce a glowing image whose 
brightness varies with the object's tempera
ture. This is photographed by a camera at 
a hole in the mirror (below) . The inset 
shows a heat photo of a man's hand. 

registers the time on photo £1m. The same 
film clocks radar echoes when a meteor is 
about 60 miles above the earth. Echoes from 
Perseid meteors usually appear on a scope 
just as the meteors fade from sight. 

!\lap Reveals Wear. Placed in an 
instrument that measures electrical capacity 
of fibers, below, worn clothing yields odd 
patterns resembling contour maps. The ca
pacity falls as wear increases, so that while 
only a hole may be visible ( lower left ), the 
map (lower right ) reveals wear over the 
surrounding area. This permits more accu
rate measurements of a fabric's durabilitv . 
by National Bureau of Standards experts. 

•••••••• 
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U p-and-Do\vn ~fett~r. Towed from 
one point to another, this Sun Oil trailer 
measures the difference in their heights 
above sea level, eliminating elaborate sur
veys. Distance is figured from a speedom-

Flying Te ake ttle . Because water 
boils at lower temperatures with increasing 
height above the earth, the instrument be
low serves to measure altitude. Carried aloft 
by Army Signal Corps baJloons, it brings 
water to a boil in a small vacuum bottle 
with the tiny doughnut-shaped electric heat
ing element shown in the foreground. Called 
a hypsometer, it has another elech·ic ele
ment that takes the water's temperatuTe. 

• 

I 

eter, while a pendulum measmes the angle 
up or down hill at which the car moves. An 
electric brain solves the illustrated problem 
in trigonometry thousands of times a second, 
totaling the results and final answer. 

Bounce Tt~stt~r. Dropping three-ounce 
ball bearings do'vvn glass tubes in the sci
entific "pinball machjne" below, Firestone 
experts learn how new kinds of rubber will 
behave in extreme cold. At the bottom of 
the tubes, the ball bearings sh·ike refrig
erated samples of rubber. How high they 
bounce is noted against a scale. This is a 
test of the rubber's resiliency, which com
monly decreases as temperature falls. 

) 
/ 
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Air conditioning in reverse creates 
man-made ''rain forest" that outdoes 
Nature at her hot and humid worst. 

Bg Herbert J ohan.sen 
PS photos by W. W. Morris 

NOW the Army Signal Corps can enjoy 
all the discomforts of a steaming jungle 

right in northern New Jersey. The tropical 
chambers at Fort Monmouth provide every
thing from torrential rains to torrid humid
ity-and make them even worse than the 
originals. 

Lock yourself inside one of these rooms 
and you'll get prickly heat, and fungus will 
sprout between your toes. The only things 
lacking are mosquitoes, palm trees, and 
pythons. 

"And we could have those, too," says A. 
W. Rogers, of the supervising laboratory, 
"if they would serve any useful purpose. 
What we have is a fine piece of scientific 
machinery. A miniature jungle thicket 
might be exciting and colorful, but it 
wouldn't help us in our job of speeding up 
the effects of corrosion and tropical rot on 
the equipment we test- in getting answers 
in 10 days that would take 10 months to get 
in the field." 

So the heavily insulated walls of the 
chambers, lined with corrosion-resistant 
Monel$ metal, have a cold, clinical look. 
But there is nothing cold about these labora
tories when a test is on to simulate a piece 
of equipment rotting deep in the New 
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Mobile radar tracking set is rolled into the 
main tropical test chamber. Door behind the 
cone can be closed to make two test rooms. 
Note obser a tion windows in the rear wall. 

Inside, field radar set is ready for tropical test. 
Unit at left is electrically driven , stub airplane 
propeller that whips up a 40-m.p.h. wind. 
The room can hold a General Sherman tank. 

Guinea jungle. With the controls set for 
maximum conditions, the heat climbs to an 
intolerable 190° F., with humidity at 100 
percent, a soaking saturation. That's hotter 
and wetter than anything man is likely to 
Jind in jungle or desert. 

"But," points out Thomas M. Child, head 
of the test section, "lots of our equipment 
got that kind of heat treatment during the 
war. Take a radio set inside a tank on the 
desert. You start with an air temperature 
of 125 o . Desert absorption raises it to a 
ground temperature of 150°. Add another 
10 o and you get the thermometer reading 
inside the tank. And with the radio set itself 
generating heat, its parts might be operating 
at a sizzling 200 ° or more. In these cham
bers we not only duplicate that condition, 
but go it one better by adding humidity
and that's like boiling a radio set in water. 

Copyngh1ed matenal 
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Here a tropical hurricane breaks loose in all 
its fury. Heat is on at about 180° F .; humidity 
is at saturation-with a torrential downpour 
thrown in. The technician at right can't take 

If it comes through that u·eatment, we know 
it really will stand up." 

M r. Child has been in one of the chambers 
with the temperature at 185° and the hu
midity high . Fifteen minutes is the most 
a man can take it, and he has to handle the 
equipment with asbestos gloves to prevent 
searing his hands. So real are these jungle 
conditions that working inside the chambers 
would be dangerous for technicians having 
any history of malaria or heart disease: 

. Another way of speeding things up is to 
accelerate the tropical cycle .by setting the 
controls to operate twice a day from a low 
of 77 o to a high of 150°, w ith high humidity. 
The effect of the increased condensation, 
producing greater absorption, is 10 times 
that experienced in an ach1al tropical day. 
Anything that comes through this conosion 
test for 10 days and stil1 works should be 

• 

it for more than 15 minutes, but tl1e radar 
set must· stand up under the grueling attack 
for many days to frove its mettle. Temperature
controlled rainfal comes from ceiling sprays. 

good for at least a year of use under ordi
nary tropical conditions . 

The tropical testing wing consists of six 
insula ted rooms. The main chamber, more 
than 30 feet long and with a 14-foot ceiling, 
is big enough for a General Sherman tank 
or a mobile field radar set to be driven in 
and out. The machinery to produce the heat 
and humidity is located on top of the test 
rooms. Each room has its own unit, consist
ing of a circulating air blower, an air washer 
or humidifier, and radiator-like heating coils 
for temperature control. 

When a room is in operation, there is an 
endless circulation of conditioned air. Com
ing up from the chamber, it is blown into the 
humidifier, consisting of two banks of water 
sprays. These sprays bring the air to the de
sired dew-point (humidity) temperature. ~ 
The air then passes through an elimi- .,. 
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Sch etuatic drawing above shows how heat and 
humidity are made to produce conditions worse 

Each te st room has its own controls on this 
panel located outside tropical wing. The 
sys tem is pneumatically Ol?erated for smoother 
adjustment than that given by electrical controls. 
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TROPICAL 

WATER 
SPRAY 

-
TEST CHAMBER 

/ 

than those of any jungle. Each of the tropical 
rooms has its own climate-making machinery. 

Cam s a t le ft above are rotated by an electric 
clock, actuating control pointers that regulate 
heat and humidity . Circular graph at right 
records actual conditions in the test room. 

• 
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TEST RAC!tS 
COMPO HEN 

TEST ftOOMS FOR 
SMALL EOUIPMENT 

The six tropical chamber s are arranged in a 
U around an anteroom that also has heat and 

T his view shows prut of the heat- and humid
ity-making machinery located on top of the test 
rooms. Technician is pointing to water-spray 
humidiBer. It is air conditioning in re,·crse. 

humidity control. Sectional views above show 
how walls, floor, and windows are insulated. 

m a lJ r oom a bove is used for testing com
ponent parts of communiraUons equipment. 
Like all other rooms, it is I" ned with corrosion- ... 
resistant Monel® metal 25/ 1,000 inch thick. .,. 
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Transformer above has been removed to 
check-up room for testing after two days of 
tropical treatment. This one is already ruined by 
corrosive action. It should have lasted 10 days. 

nator screen that catches and retains any 
solid moisture (drops of water) . From there 
the saturated air is blown across steam coils 
that.raise it to the selected dry temperature, 
and then sent down into the test chamber. 

Outside the wiQg is a panel with separate 
controls for each room that automatically 
determine the rate of change from one 
condition to another. The desired cycle is 
cut on two cams, one for dew-point anCI the 
other for dry temperature. Control pointers, 
or followers, ride the cams as they are ro
tated by an elecb·ic clock. If these pointers 
do not match the actual temperatures as 
registered by special thermometers, called 
thermobulbs, regulating valves are pneu
matically adjusted on the humidifier and 
steam coils to bring about the control-set 
conditions. The cams illustrated in the 
picture at the bottom of page 126 have 
been cut to produce a minimum temperature 
of 77° and a maximum of 140° twice every 
24 hours, with corresponding minimum hu
midity of 90% and a maximum of 98%. 

Each room also has its own rain-making 
apparatus, a network of nozzle sprays sus
pended from the ceiling that will produce 
anything from a fine mist to a torrid down
pour of two inches an hour. Added effect of 
a tropical hurricane is whipped up by the 
whirling of an electrically operated airplane 
propeller mounted on a mobile stand. 

The Signal Corps has learned many lessons 
from its tropical roughhouse. Wherever 
possible, parts are enclosed and hermetically 
sealed. Molded plastics have replaced 
laminated plastics. The use of cotton and 
linen is avoided, and ceramic insulating 
surfaces are glazed for greater protection. 
An increasing number of parts are being 
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Leather case at left was sprayed with a fungi
cide; the one at right was not. Both were given 
identical tropical treatment. Lessons learned 
from such tests are passed on to manufacturers. 

·' . 

ordered from manufacturers with lacquer 
or varnish coatings. In the laboratory battle 
against fungus, ways have been found of 
effectively treating leather cases and insu
lating materials with fungicides that greatly 
prolong their life. Results of research along 
these lines, possibly of great value to indus
try, are made available to the public 
through the U.S. Department of Commerce. 

But the jungle treatment is only half the 
story of climatic testing at Fort Monmouth. 
Across the hall are the companion arctic 
rooms (PS, March '48, p. 158) where man
made blizzards blow at 40 o below zero. 
The Signal Corps · is a firm believer that it 
pays to blow both hot and cold. END 

Three Popular Science explorers, Herbert 
Johansen, W. W. Morris, and Robert Beals, cool 
off at 20° below zero in an arctic room after a 
safari through the Fort Monmouth jungle. 

• 
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Dodge Revives the Roadster 
REMEMBER that snappy little roadster of 

a decade ago with its single seat, buggy top, 
and buttoned curtains? Well, it's back-
in modern style. · 

Roadster is the type designation Dodge 
gives its new Wayfarer® above. The 58-
inch seat carries three persons comfortably. 
You can change from an open to a closed car 
in a matter ·of seconds. Just reach back, pull 

New Plymouth uls Big Load 
PLYMOUTH's new all-metal Suburban® 

combines comfortable passenger accommo
dation and the cargo capacity of a small 
truck in one smart vehicle. 

Its two seats take five persons. \Vith both 
seats in use, an enclosed cargo space mea
surjng m~ feet long and a little over 4}~ feet 

• 

the lightweight top forward, and slip one
piece plastic side windows, framed in alu
minum, into sockets in the doors. While not 
in use, these are stored in a compartm~nt 
behind the seat. 

Built on a 115-inch wheelbase, the Way
farer is powered by the standard Dodge 
L-head engine, but has a 3. 73-1 axle gear 
ratio. It has Fluid Drive®, low-pressure 
tires, and bonded brakes. The factory price 
is $1,635, plus taxes. 

wide remains at the rear. This carrying 
space can be lengthened to nearly 7~~ feet 
by pivoting the rear seat into a floor well 
and opening the tailgate. Interior body 
height is 39}4 inches. 

The Suburban is built on a Ill-inch 
wheelbase and has the same 97-hp. engine 
found in conventional Plymouths. The retail 
price at the factory is $1,740. 
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Physicist-M.D. 
Engineers N em . 
Radiation Tools 

f • t 

Shipment from Oak Ridge. Mt. Sinai Hos
pital receives Radioiodine 131 every week and 
Radiophosphorus 32 every fortnight. The io
dine's half-life is only eight days, that of the 
phosphorus is 14 days. Iodine is used in treat
ing thyroid cancer, phosphorus in treating leu
kemia, skin cancer, and other diseases. Dr. 
Sergei Feitelberg is seen here removing radio
active material with tongs from its lead con
tainer inside a sturdy shipping box. 
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A CANCER patient may someday be 
treated with a glass of water. This 

water will contain no more iodine than is in 
ordinary tap water. But this iodine, when it 
proceeds to his thyroid gland, may emit 
radiation that will attack cancerous tissue. 

The patient will be the beneficiary of a 
new kind of workshop-one in which radio
active materials and instruments needed to 
use them are prepared for the doctors. Dr. 
Sergei Feitelberg now has such a workshop 
at Mt. Sinai Hospital in New York, and these 
pictures will give you ·an idea of his work. 

Brig. Gen. David Sarnoff has suggested 
that a new word; "radionetics," be used to 
describe this kind of work. It involves the 
application of the physicists' knowledge to 
the problems of physicians. More and more 
such work is being done in hospitals through
out the country. The number of patients 
benefiting from it is increasing so rapidly 
that David Lilienthal of the Atomic Energy 
Commission believes "every human being in 
the United States may become a beneficiary 
of radiation." . 

Ionization chamber that Dr. Feitelberg made 
himself is used to measure radioactivity of a 
few hundred-millionths of a gram of material. 
This part of his work might be likened to that 
·of a pharmacist, but he often deals with quan
tities too small to be weighed. Lead blocks 
must be kept between him and some of the 
"prescriptions," and his supplies are kept in a 
locked closet. But accurate measurements make 
use of such materials perfectly safe. 
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At his lathe in his workshop, Dr. Feitelberg 
makes much of his own apparatus. He first 
studied engineering in Germany and England, 
then studied medicine in Austria, Germany, and 
Switzerland. During the war, he was in U. S. 
Signal Corps. Although he has not practiced · 
medicine himself, he has found it helpful to 
have studied both engineering and medicine. 
I-lis workshop in the hospital enables its doctors 
to make extensive use of atomic treatments. 

• ) . ~ 
• 

Using a Geiger-Mueller counter, the doctor 
can trace his medicine after patient has taken 
it. Counter is mounted so that radioactive ma
terial can be located anywhere in body. This 
enables the doctor to tell exactly how much of 
the medicine that the patient has taken has 
reached those parts of the body in which it is 
needed. Scale selector at the right can be set 
so that nuclear disintegrations can be counted 
in groups of different sizes . • 

X-ray diffraction patterns obtained with this 
instrument enable physicians to investigate mo
lecular details of human tissues that are beyond 
the reach of their most powerhtl microsco_pes. 
This apparatus is used now to analyze kidney 
stones for data on which special diets can be 
prescribed for patients from whom the stones 
have been removed. It is also being used in the 
study of rheumatic skin nodules and in many 
other medical research programs. 

Impulses from the Geiger counter that detects 
radioacth ·e tracers in the human body can be 
fed to a cathode-ray oscilloscope to aid record
keeping. This is another piece of apparatus con
structed by Dr. Feitelberg and his collaborators 
in his hospital workshop. With such devices, he 
can solve p roblems that previously stumped 
doctors. Many instruments used in this work 
can now be purchased , but Dr. F eitelberg finds 
it helpful to be able to build his own. 
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Cars Roll on Rultber Roads 
F IRST state in the country to have a 

rubber road, Virginia has laid a 1,000-foot 
test strip on Route 250 outside Richmond. 
A small amount of powdered rubber, right, 
mixed with asphalt forms the resilient, long
wearing suTface being applied above. Ohio, 
Texas, and Minnesota are also trying out 
the novel pavement. Originally developed 
in Holland, it requires from 600 pounds to 
a ton of rubber per mile. It is said to reduce 
car skidding, dust, and expensive and traffic
blocking road rep airs. 

Tool Rids Crop of Pests 
PLACED in a chamber of the hand-drawn 

British fumigator above, a nicotine smoke 
cartridge is ignited and vaporized to destroy 
insects attacking crops. A bellows geared 
t9 the axle varies the amount of generated · 
smoke to suit the operator's pace, and a 
trailing canvas cover helps to hold the fumes 
in contact with the plants. 
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Steel Men Work in Co~nfort 
STEEL men who once worked in the open 

are now protected against heat, noise, and 
Hying metal ~side this modern steel-mill 
"pulpit" where operators control the rolling 
of red-hot billets. Designed by the Lee Wil
son Construction Co., of Cleveland, it has 
air conditioning, an acoustical ceiling, and 
a heavy, shock-resistant glass shield. 

• 

Copyngllted m~tenal 



• 

• 

Elektro walks, talks, and gestures, and his dog 
S.Q<trko does tricks, at command of an attendant 
offstage. Four motor-dri\·en rubber ro1lers 
under each foot enable Elektro to walk. 

Secret of Elektro's "brain," abO\·e, is response 
to number and spacing of words in command. 
What the words are doesn't matter provided 
phrase gives right number of electric impulses. 
Two-word commands sttut action; cnc word 
stops it; four 'words return relays to normal. 

• 

This hidden mechanism gives Elektro 26 life
like motions. He smokes cigarettes with motor
driYen bellows, tells colors apart with electric 
..eyes" behind red and green filters. 

You Say It~ 
Robot Does It 

ELEKTRO may be dumb by human stand
ards-but among mechanical men, he•s 

a mental giant. He walks, smokes, counts 
to 10 on his fingers, speaks 77 words, and 
even distinguishes colors. 

A star performer at the New York World's 
Fair 10 years ago, the seven-foot-tall, 260-
pound aluminum robot has come back to 
the stage. Now he dramatizes the possibili
ties of \Vestinghouse controls for automatic 
machines at a Pittsburgh, Pa., industrial ex
position. Elektro responds to an attendant's 
commands, spoken into a microphone or 
given by flashing a light. 

Through 82 relays in his electrical "brain,'• 
these commands trigger 1 1 electric motors 
that work his mechanical "muscles" and 
turntables containing his vocabulary. An 
aluminum dog perfmms with him. END 
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British Unveil Jet Bo01ber. Very 
secretive about their first je t bomber to fly, 
shown at right, the British say only that the 
plane was built by the English Electric Co., 
and that it is powered by two Rolls-Royce . 
A vonOO jet engines. It is of conventional de
sign, with a straight wing. The bubble can
opy cockpit is placed far forward for un
obstructed vision. The engines, Britain's 
most powerful, are mounted in the wings. 

Brain Waves Cheek Oxygen. 
Lack of oxygen can knock a pilot out before 
he knows anything is wrong-with fatal 
results. But now the Air F orce has a gadget 
that warns a pilot to adjust his oxygen sup
ply. A modified electroencephalograph
brain-wave recorder-picks up electrical 
waves in the brain from electrodes on the 
pilot's head and triggers an alarm (circle) 
when the waves forecast a blackout. 

Plane Sprays, 'Copter Dusts. 
Piper's new PA-ll sprayer, left below, car
ries 4 7 gallons. of liquid chemicals for killing 
weeds or bugs. The streamlined tank is 
under the fuselage and the 24 nozzles, fed 
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Big Bomber Gets Tractor Gear. 
The Air Force's B-50 is trying out track-tread 
landing gear that will let it land on unim
proved runways-or almost anywhere. The 
new "feet ," with three times the "footprint" 
area of the usual landing gear, retract com
pletely in flight; do not affect the 164,000-lb. 
bomber's 400-m.p.h. speed. Boeing de
signed, the main gear, above, was made by 
Goodyear; the nose unit, by Firestone. 

by a pump run by a wind-d riven p ropeller, 
are under the wings, so they take no cabin 
space. The Kaman K-190 utility helicop ter, 
at right, uses the down wash of its twin 
rotors to spread dust evenly over crops. 
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How to Weiglt a Skyliner. If you 
are buying 80,000 pounds of Stratocruiser®, 
each extra pound means that much less pay
load. That is why Boeing guarantees the 

. poundage of its double-deckers by weighing 
them before delivery. The Stratocruiser is 
so big it needs three 20-ton-capacity scales
one under each wing root and a third under 
the nose. Jacks on each scale then lift the 
plane off the ground. 

Stnall Plan._. Copies 'Coptt~r. The 
Helioplane®, below, looks like an ordinary 
plane. It can take off and land, however, in 
little more space than a helicopter. A tennis 
court can serve as an airfield and the little 

. 
' ' . 
' ' 
,;· :.. . . . ; . 

'Copter Blades Clturn Air. This 
pretty pattern shows how air flows past a 
pair of coaxial helicopter blades when 
they're increasing thrust quickly. It is an 
actual photograph, snapped against a black 
background, of balsa-wood dust being 
whipped around by the air stream of a lab
oratory model. The National Advisory Com
mittee for Aeronautics made it as part of a 
study of the air flow of rotor systems. 

plane can clear a 6ve-story building 100 
yards from its starting point. It can fly as 
slowly as 27 m.p.h. without stal1ing. Otto 
Koppen, of MIT, and Dr. Lynn Bollinger, 
of Harvard, designed the plane. 

' 

\. 

. . . 
' . . 



Steam Now 
Cools, · 
T HE steam that warms buildings in the 

wintertime can now be used to cool 
them in the summer. In a new kind of air
conditioning plant, steam, instead of elec
tricity, does most of the work. The steam 
may come · from the building's heating 
plant, from a city central-steam system, or 
may even be waste steam from indush·ial 
processes. 

The new system cools by evaporation
just as nature does-making use of the fact 
that heat is absorbed when a liquid turns to 
vapor. Heart of the machine is a chamber 
where water at room temperature is sprayed 
from nozzles, chilling itself by evaporation. 
The chilled water, piped as a refrigerant to 
individual room-cooling units, cools the air 
they circulate. 

Up to this point, its principle is similar 
to that of other refrigerating systems. But 
it has no compressor to turn the vapor 
formed in the evaporation chamber back 
into liquid. Instead, the vapor is removed 
by a chemical solution-a solution of an inor
ganic salt-that has the property of absorb
ing water vapor. The steam is used to re-

CHillED 
WATER 

• 

• 

! ' 
RETURN 
WATEit • 

WATER IS 
CHillED BY•-,--f--/, 

.. 
EVAPORATOR 

Diagram shows features of new air-condition
ing system separately, for simplicity. In actual 
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Compact new air conditioner, powered by 
steam, supplies chilled water to room-cooling 
units through large insulated pipe beside operator. 

concentrate the resulting diluted solution, 
for use again, by boiling off the water. This 
boiled-off water is then condensed and put 
back in circulation. 

The new air-conditioning system was de
veloped by the Carrier Corp. for use in 
office buildings, factories, and department 
stores. lt has few moving parts-mainly 
pumps for circulating the liquid. Vir
tually noiseless and vibration-free, it may 
be installed on a building's roof or on any. 
floor, as well as in the basement. A single 
unit is able to air-condition ai·eas of from 
34,500 to 60,000 square feet. END 

STEAM 

machine, one chamber contains evaporator and 
absorber; another, concentrator and condenser. 
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The ftoatia• rep•ir doek is shown above moored 
to Grand Coulee's spillway, seen at right. Still 

rgeto 
WHEN Washington State, s giant Grand 

Coulee Dam was being built across the 
path of the Columbia river, powerful cur
r~nts tossed boulders and gravel into the 
curved toe or 'oucket" at the bottom of the 
spillway. They wore away the massive under
water masonry just as a grinding wheel wears 
away metaL 

To get at eroded areas 70 feet under the 
swirling waters, Coulee Dam engineers have 
built a huge, 1,500-ton Hoating caisson that 

Cutaway below shows the caisson's working 
chamber fitting tightly into the curved shelf of 
the dam, s spillway "'bucket," giving workmen 
free access to repair the eroded concrete surface. 

~ . --

• 

undergoing tests, it won't start to work on under
water repairs until autumn, when flow slackens. 

oe 
will give workmen direct and dry access to 
the concrete shelf. It consists of a barge from 
which is lowered a steel working chamber. 
The chamber fits snugly against the curved 
bucket, making a water-tight seal. Its open· 
bottom covers 6, 750 square feet. 

When the water has been removed by 
pumping machinery contained in two chim
ney-like shafts, workmen d~nd on an elec
tric elevator through a third shaft. A fourth 
shaft is a hoistway for building supplies. END 

Exaet in every detail, working model of the 
floating caisson, shown below, went through 
many trials in a water-filled test tank before 
Grand Coulee Dam engineers gave it their okay. 

. 



1 Fed into the hopper of the pretzel-making 
machine, dough is exbuded through an open

ing at the hopper" s side, and cut into proper 
lengths by a revolving knife blade. 

• 

• 

, 

2 Rolled into a "snake" by belts moving in 
opposite directions, dough drops to front of 

machine and is picked up by gripper fingers. 
They wrap it around a pafr of shaping wheels . 

THERE are more crunchy pretzels to 
munch when you sip long, cold drinks 

this summer, thanks to a new automatic 
pretzel-twisting machine that rolls and ties 
them at the rate of 50 a minute-more than 
twice as fast as skilled hand twisters can make 
them. Developed by the American Machine 
& Foundry Co., of New York City, the pretzel 
bender is helping to meet the increased de
mand of pretzel lovers, who eat millions of 
pounds each year. On this and the following 
page is the story of how pretzels march from 
raw dough to baked twist .. 

After the machine"s mechanical hands have 
bent the pretzels into shape, they ride on a 
conveyer belt past a battery of infrared lamps 
that make the dough rise quickly. ( Ordinar
ily, fresh dough has to set for a long period 
before rising.) Following the infrared-lamp 
treabnent, pretzels are boiled in a salt solu
tion at 225o F. to expand the dough and give 
it a toasty color. Then they pass underneath 
a hopper that lets fall a shower of rock 8alt. 
Finally the pretzels ride into a gas--fired oven, 
90 feet long, for baking . 

This baak of 15 machines, set up in a Balti
more balcery, twists 750 pretzels a minute. Diago
nally mounted over a 6road endless belt, each 
machine makes a row of the biscuits. 
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3 Imitating the tying motion of human hands, 
the gripper fingers cross over, looping the 

pretzel to give it the twist. Having completed 
its tying action, one gripper ( above ) swings 

• • 

4 While fingers grasp another dough snake, 
plate holding knotted pretzel revolves, drop

ping it onto a conveyer belt that carries it 
through boiling and baking processes. 

6 Through an observation door (below ) in 
the lower part of a gas-fired oven 90 feet 

long, inspectors can check baking of the pret
zels as conveyer belt moves through the oven. 

...... - . . ... . ·· .. ") .. . __ ; •t·4-.··· 
~ ~-~~- • -. 'fr 

back to its original positiop. while the other grip
per finishes knotting the pretzel. The pretzel
forming wheels then pivot dowmyard, drop
ping the tied pretzel onto a metal plate. 

-

5 Travelin« on a wire-mesh conveyer belt, 
the pretzels, which have been boiled in a 

saline bath, now receive a shower of rock salt 
from overhead hopper before moving into oven. 

7 Worker catches baked pretzels in a carton 
as they fall down a chute · to a weighing 

mechanism that measures them in 12-oz. lots. 
Box is then closed and wrapped in cellophane. 



Faltrie Ooth 

IT's mighty hard to unroll a big bolt of cloth 
by hand. But this large· machine does it at the 
touch of a finger. Gliding along an 84-foot
long pattern-cutting table, it spreads a heavy, 

Wate• Is Always Fally Woand 
THE merest motion of the wearer's wrist · . 

keeps a new, lady's wrist watch fully wound 
-thanks to the unique mechanism at the 
right. It is difficult to design a woman's self
winding watch, both because of its small size 
and because most women carry their hand
bags on the left-wrist-watch-ann, reducing 
the motion that keeps the mechanism going. 
Now Eterna claims to have solved the prob
lem with a weight, attached to a matchhead
size mount having five tiny ball bearings, that 
swings in either a clockwise or counterclock
wise circle to wind the mainspring. If taken 
off the wrist, the watch will run for 40 hours 
before needing rewinding. 

J"aeket Floats Vied• Faee IJp 
THIS British self-righting life jacket keeps 

you afloat face upward even if you're uncon
scious, lessening risk of drowning. You slip 
the collar over your head after strapping on 
the jacket. The hose seen at left on the jacket 
lets it be blown up by mouth should the in
Bating device-a small, gas-filled cylinder
fail to operate properly. 

60-inch-wide roll of fabric in even layers. 
The bolt is threaded through rollers and 
aligned by guide bearings that roll against the 
table edge. The spreader was developed by 
United Air Lines' employees at the mainte
nance base in San Francisco. 
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New Lit~aid Balls Paats Shine 
HERE's one way to get that mirror look off 

the seat of your blue-serge pants. Killshine~ 
is said to soften the fibers temporarily so that 
they can be brushed back to their original 
unHattened shape. This restores the nap and 
dulls the shine. Made by Vitatex Products 
Corp., of New York City, the nonflammable 
liquid comes with a special applicator. 
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An ultruonie radar m.ht simulator in operation at Naval Air Statio~ Los Alami~ Calif. 

Cat 

Sound waves bouncing in water tank 
give blind· bomber trainees realistic 

scope pictures from plastic maps. 

11f1 A ... ,.e., 
By bouncing "silent" sound waves off a 

plastic map at the bottom of a small tank 
of water, U. S. bomber crews can spot on 
their radar scopes a target ·ha]fway around 
the world-without leaving their classroom. 

What happens is this: 
The sound waves in water act much like 

real radar pulses, except that they travel only 
1/ 200,000 as fast. The result is a ld.Dd of 
slow-motion radar that is scaled down in 
both speed and range to operate within the 
confines of a classroom. By plac.ing different 
map sections in the water tank, bomber 

r 
• ID 
trainees can make simulated flights over any 
spot in the world. 

Since the sound waves travel 1/ 200,000 
as fast as radar, the relief maps are built on 
a scale of 1 to 200,000. Thus the maps are in 
the same ratio to real terrain as the sound 
waves are to real radar. Cities, seacoasts, and 
other landmarks are represented by Carbo
rundum«~ crystals and glass beads, both ex
cellent for reflecting sound waves. 

Heart of the d~vice is a quartz-crystal 
..airplane" from which the sound waves are 
radiated. Suspended in the water from a car
riage sliding on tracks, the crystal can be 
moved anywhere around the tank to simulate 
the course of an airplane. Its "pilot," standing 
at a control panel, can direct its path and feed 
in all types of flight conditions by means of 
motor controls. Thus, the instructor can 
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not only set up problems, but can also feed 
in their solutions as the mission progresses. 

Operation of the device is simple: a pulse 
from regular radar equipment is directed at 
the quartz-crystal "airplane." The crystal vi
brates at 15 megacycles for one microsecond, 
or millionth of a second. This creates ultra
sonic waves (sound waves above the audible 
range) directed at the underwater map. The 
echoes that bounce back are received by the 
crystal vibrator, transformed again into elec
trical impulses, amplified, and fed into ordi
nary radar scopes. The scopes then show the 
students exactly the same radar pictures that 
would unfold before them if they were speed
ing along on a real mission. 

In addition to the underwater map, a sec
ond, Hat map, duplicating it, has been drawn 
on a sheet of glass that covers the top of the 
tank. Small lamps on the moving carriage 
below shine up through this map and show 
the precise position of the "airplane" at all 
times. And underneath the glass map is a 
large piece of paper on which a pen traces a 
continuous course of the Hight. 

Tempat in Teapot 

You .can also play tricks with the Ultra
sonic Trainer. A ragged-edged square of cot
ton dropped into the tank of water produce~ 
a realistic "storm front:• A sprinkling of table 
salt creates the effect of radar "window jam
ming," achieved during the war by spreading 
aluminum foil from other aircraft. Airplanes 
in Hight, singly or in formation, are simulated 
by dangling siilgle Carborundum crystals by 
human hairs from tiny corks. A small metal 
strip, " inch wide and one inch long, looks 
like a bridge when placed across a river; a 
longer strip would be taken for an air strip. 
Grains of sand, placed on the non-reflecting 
map areas that represent water, come out on 
the scope as ships or convoys. 

The simulator aids training in many ways. 
It saves money by cutting instructional Hy
ing. It saves time. By hooking up a num
ber of scopes to the amplifier, dozens of stu
dents can be trained at one time and kept 
proficient in the interpretation of radar pic- · 
tures and the maintenance of constantly 
changing and improved radar equipment. 

Lt. Ben G. Lewis, electronics officer at 
California's Los Alamitos Naval Air Station, 
where scores of reservists watch the radar 
''pips" move across the scopes, says: "When 
radar first reached us, we learned only by 
Hying. Now we can sit in armchairs and 
watch the world go by." END 
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Uluasonie map is a plastic sheet built up with 
sand and varnish where "radar" reflections are 
desired. Below, blobs of Carborundum crystals 
are glued on to represent cities and other targets. 
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Naval officer below is making adjustment to 
the airplane simulator, or carriage, that moves 
in any direction over the tank. Suspended from 
it and submerged in water is the quartz crystal. 

• • 

Peering into repeater scopes, students learn 
to interpret various radar patterns. They soon 
are able to identifY the "pips" made by small 
crystals representing a large variety of targets. 
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"Dipper Stiek" Made of Pipe 
HucE power shovels now have "dipper 

sticks•• -the long arms-made of pipe instead 
of the usual braced girders. The cylindrical 
sticks are just as strong and much lighter. 

The stick for this giant shovel. made of 
several cylinders welded together, was rolled 
by National Annealing Box Co. on a machine 
developed by Baldwin Locomotive Co. 

Truek Tests llrDly Tanks' 
A 60-TON self-propelled dynamometer -

biggest in the world-tells Army Ordnance 
engineers how powerful their trucks and 

.. 

Twists Girders 

• • 
• • • 

Tms machine twists heavy steel girders 
the way you wring out a wet bathing suit. 
The world·s largest torsion tester, it is now 
being used at Lehigh University to learn mor~ 
about the torsional, or twisting, strength of 
structural units. This is important in railway 
bridges, for example. 

In Lehigh's giant twister, the test piece is 
clamped at one end to the stationary part of 
the machine. A drum, turned by an electric
powered press, twists it from the other end. 
Electric strain gauges measure the torque. 
The machine, which takes specimens as big 
as 16 feet long and four feet in 'diameter, can 
exert 2,000,000 pound-inches of twist. 

tanks are. It exerts a 60,000-lb. pull at speeds 
up to 45 m.p.h. Test vehicles pull against the 
dynamometer, whose 19 electric generators 
create accurate resistances. Cameras in the 
huge cab record test data. 

' 
• 

• 
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New Make Walls 
CEMENT blocks have been crossed with 

pouring forms to produce a new building ma
terial. Called Klee-bloc~, the units consist 
of two 8- by 16-inch pieces of concrete held 

.rigidly apart by steel connecting rods (right, 
above). The rods are adjustable so that the 
thickness can be varied. 

The Klee-blocks essentially make a perma
nent form for various types of concrete walls. 
The blocks are laid without mortar, and the 
hollow centers can then be filled solid with 
poured concrete, creating a strong, steel
reinforced wall of the monolithic type. 

Another Klee-block wall has a sandwich 
core-two layers of insulating cardboard with 
poured concrete between. This core leaves 
the corrugations in the inner faces of the 
block empty, for use as raceways for wires 
and pipes or as ducts for hot or cold air. 
Lower photo at right shows these two types 
of "filling'' and an unfilled block. 

Klee-blocks, which can be. shipped un
assembled or assembled, are made by the 
Klee-block Corp., Belfast, Me. 

Maehlne Serahs Sidewalks 
SHOPPERS will walk across extra-clean 

sidewalks to enter the snooty shops on New 
York's upper Fifth Avenue. The walks are 
to be scrubbed by an adaptation of the stan
dard street-cleaning machine. It sprays chem
icals and water on the walk, then two brushes 
scour the pavement. One is a five-foot cylin
der brush; the other (visible at left) is a 
circular brush that gets into the angle be
tween building wall and street. 

Train Travelers Can See Speed 
TRAVELERS between Washington and Chi

cago will be able to keep tab on the engineer 
if they ride the Baltimore & Ohio's New 
Columbian trains. The Strata-Dome~ car, 
which gives passengers a bird' s-eye view of 
the scenery, also has an instrument panel with 
a speedometer. The other dials (center in 
above photo) are a clock, an altimeter (so 
you can tell how high you are when you cross 
the Alleghenies), and a barometer. 
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Btl w.atet• F. Oakes 

ANEW ice-making machine freezes ice so 
fast you can see it grow. 

Invented by Prof. John R. Watt, of the 
University of Texas, it can squirt out a ton 
of ice a day-like toothpaste from a tube 
50 percent cheaper than standard equipment 
makes ice. 

The secret of its speed lies in freezing the 
water from the inside out, where old methods 
freeze it" from the outside m. Just as nature 
forms hailstones, the Watt machine wraps 
successive thin layers of ice around a core, 
building big blocks at 30 times the usual rate. 

Today most ice is made by suspending 
large cans, each containing 300 pounds of 
water, in pools of very cold salt water. It takes 
40 hours for a can to freeze solid because the 
ice first forms around the edge, creating an 
insulating layer that slows freezing of the 
inner water. This low production rate, plus 
the labor involved in emptying the cans, adds 
to the cost of ice. 

Prof. Watt's machine both speeds the proc
ess and eliminates most of the handling. To 
start, pre-chilled water fills a freezing cylin
der shaped like an upside-down pyramid. Re
frigerant in the cylinder's hollow walls freezes 
this water solid. Then a ram in the bottom of 
the cylinder lifts the ice block a quarter-inch, 
shearing it away ftom the sides of the cylin
der. Because of the tapered shape, this lifting 
creates a thin space between the raised block 
of ice and the steel walls. Water flows into 
the space and quickly freezes to the ice block, 
forming a new layer-called the .. incremental 
film" -on the lower sides and bottom. Then 
the ram lifts the ice block again, and the 
process is repeated. Automatic blades slice 
off blocks as they rise out of the cylinder. 

Other continuous ice-making machines 
have been built, but they turn out flakes, 
cubes, and other small forms that are not as 
suitable for refrigerating railroad food cars 
and other of the most common ice uses as the 
big blocks frozen by this machine. 
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lee arowe right out of the top of this new ma
chine. This model, the first one of commercial 
size, can make 80 lb. an hour. A device to chop 
off blocks of the right size can be add~d. 

Lookina down on freezina cylinder, you can 
see its pyramid-like form (below). Ram operates 
through small square hole at bottom. Space 
around 'the cylinder holds the pre-chilled water. 

. 
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Fast, continuous o p er ation depends on tapered 
shape of freezing cylinder. Ram at bottom lifts 
block, leaving space around it that fills with water 
from reservoir. Water freezes new layer on block. 

Wa ter enters m achine at the bottom through 
the small curved pipe. It is chilled by passing 
over refrigerating coils before flowing into the 
reservoir that feeds it to the freezing cylinder. 

Measures Out 
Just One Dra111 

THIS automatic pipette transfers exactly 
one dram of perfume-to the drop

from a large bottle to a small one. De
signed for use at a sales counter, its in
genious· principle might also be used in 
laboratory measuring devices. Squeeze 
and release its bulb, while holding a finger 
over a discharge pipe, and its chamber 
fills with liquid from a bulk container. 
Take your finger off the pipe, and excess 
liquid drains back until the level falls be
low the top of the central drain pipe-leav
ing a precisely measured quantity to be 
poured out. It is made by Schindler 
Stamping and Toy Co., of Cleveland, 0. 

Plaee center tube in 
liquid, cover dis
charge tube with fin
ger, and measuring 
chamber will fill 
when bulb is pressed 
(1) and released (2). 
Lifting finger (8) 
breaks suction and 
excess liquid drains 
back into container. 

... 

Exaetly one drani of liquid remains in meas
ure, which is inverted ( 4) to pour it out. 
Here, the measure is shown in use for trans
ferring perfume from flask to small bottle. 
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Werk fer Seieaee 
• ONE of the simplest forms of plant life, 
made radioactive, will give scientists a new 
tool for probing the secrets of life processes. 
Algae are being "tagged," then fed to ·re
search animals. It is hoped that they will 
reveal details of animal metabolism. In the 

•••te Eye Starts Ru••ers 
TRACK-MEET events are guaranteed a fair 

start by the photoelectric-cell device shown 
below. It not only automatically fires the 
starting pistol, but blows a foul hom on any 
contestant who tries to beat the gun. The 
photo-eye light barrier is beamed along the 
starting line in front of the runners to a 
reflector placed on the opposite side of the 
track. Also used successfully in swimming 
meets, the portable, battery-operated unit is 
made by the Electric Eye Equipment Co., of 
Danville, Ill. 

photo above a researcher at the "isotope 
farm" of the Argonne National Laboratory 
in Chicago is preparing a mixture that cre
ates radioactive carbon dioxide. Pumped into 
a culture medium of algae, this makes them 
radioactive. A limited quantity of these algae 
is being made ready for use by qualified 
scientists and research institutions. 

ll Big Taakful ef Velts 
FUTURE billion-volt X-ray machines may 

be foreshadowed by a new type of General 
Electric synchrotron of 300,000,000 electron 
volts. Called a .. nonferromagnetic synchro
tron," it dispenses with the usual massive 
electromagnet of many tons' weight. Instead, 
it employs the magnetic field of compara
tively lightweight, solenoid-type, current
carrying coils within the compact cylindrical 
vacuum tank below. The same tank serves 
as an accelerating chamber for electrons, 
eliminating ·a separate "doughnut" tube. 
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Fir@llleD Take 
Troia to Fir@ll 

THESE firemen go to a fire on a railroad 
train-one that's painted bright red, natu

rally. They are part of the fire-fighting force 
of the British Railways, which includes 7,700 
men in one region alone. 

Recently re-equipped with the latest types 
of fire-fighting apparatus, the red trains can 
be on their way at a 60-m.p.h. clip within 
five minutes after an alarm. Each carries 
8,500 gallons of water, miles of hose, foam 
units for oil fires, and mobile pumps that can 
deliver 350 gallons a minute. 

S))ftial e~pment ear has hose, ladders, foam 
units, floodlights, hand pumps, and 350-gallon
per-minute motor pump. Note big doors behind 
mobile pump that open up entire end of car. 

Helmeted fire fichten of the railroad stage a 
demonstration in the yards. This protection force, 

• 

.. 
• • • 

Bricht red fire trains of the British Railways 
are kept ready to fight fires on railroad prop
erty. Car behind engine carries the 8,500-gallon 
water supply; others hold crew and equipment. 

• 

A ramp lets the powerful mobile .Pump down 
from the equipmE-nt car. Men at left lower it 
slowly with the help of a block and tackle, while 
others behind the pump guide it into place. 

numbering many thousand men, is kept on stand
hy duty for quick response to emergE-ncy calls. 

• 



A theater movie projeetor, like this 775-lb. 
Simj>lex<D, produces its pictures-and-sound show 
with a light source, an intermittent mechanism 
that throws a · fast succession of still pictures on 
the screen, and a system for converting light 

variations into sound. Here an operator is finish
ing the threading procedure, taking the film 
leader as it comes down from the sound head 
and attaching it to the take-up reel. Note the 
ducts that lead heated air from the lamp house. 

• c otion res 
Bw ~e.,o• .f'rattds 
PS plwtos by Hubert Luckett 

THE next time you go to a movie, begin 
watching the upper right-hand comer of 

. the screen about 19 minutes after the feature 
goes on. H your eye is sharp, you will pres
ently see a dot - white if the background is 
dark, or bl,ack if the background is light It 
will last for only about 1/ 6 of a second, and 
eight seconds later another dot will flash by. 

• 
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These dots are cues used by that past master 
in the art of legerdemain, the projectionist. 

The first dot warns that it is almost time 
to switch reels. The second one signals the 
instant to do it. As it appears, the operator 
neatly chops off the image being thrown on 
the screen by one machine, together with its 
sound, and cuts in the image and sound from 
a second machine. He does it so deftly that 
the audience, preoccupied with heroine or 
hero, is unaware of the transition . 

; 
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Film path through the "mechanism" - trade lingo 
for the intermittent film-transport device-and the 
sound head is shown here. Each fram~ of film is 
projected for about 1/45 second; illusion of 
movement comes from eye's persistence of vision. 

The projectionist is a magician. His main 
prop is an elaborate, costly machine designed 
to kid our senses with an illusion of reality. 
To throw the shadows from a film strip on 
a screen, and to make an eye "see" them 
move, costs even a small, two-machine thea
ter, with sound equipment, about $8,000. 

Modern theater · projectors have come a 
long way since the invention of the zoetrope 
in 1853. They have come a long way, in fact, 
since the kinetoscope and cinematograph be-

• 

• 

In sound head, light beamed through sound traCJC 
on film strikes photoelectric cell, giving fluctuat
ing currents that are amplified and fed to speak
ers. Sound track may be either bands of vary
ing transparency or a jagged opaque pattern. 

fore the turn of the century (PS, Dec. 1897, 
pp. 177-188) . 

A projector consists of three essentials-a 
lamp house, a film-and-shutter mechanism, 
and a sound head. The first provides the in
tensely bright light required. The second 
shoots 24 separate still pictures a second onto 
the screen. And the third converts the squig
gle of the sound track into minute electric 
currents that, greatly amplified, produce ... 
the sound. .,.. 
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Inside lamp bouse are two carbons in front of 
highly polished reflector. A shield protects re
Hector from splatter when 65-amp. arc is struck. 

. Motor keeps carbons properly spaced as they 
· b1.trn back; pair lasts for about three reels. This 
two-Jew. arc gets really hot- about 5,500° F. 

. . 
· , A projector is a complex, semi-automatic 
robot. The switch in reels and machines, for 
instance, occurs when the operator steps on a 
foot switch and triggers the .. change-over ... 
Solenoids in the machine being shut down 
Open\te a "douser .. that cuts off the light and 
switches off the sound head, while other de
vices cut in the second machine at the same 
precise instant. The entire change-over may 
take less than 1/ 20 of a second. 

Even the notification that the reel is near
ing its end and that the synchronizing dots 
are due on the screen is automatic. When the 
upper (supply) reel is full it turns at 22 r.p.m. 
When it's almost empty it turns at about 85 
r .p.m. The effective diameter of the film whirl
ing on the reel has shrunk; the mechanism still 
takes the same amount of 6Jm per second; but 
it now takes many more turns to supply it. 
When the reel builds up to about 75 r.p.m. a 
hell or buzzer, set off by a centrifugal speed 
trip, tells the projectionist to stand by for 
the change-over. 
. ·He is prepared. He has threaded the sec
ond machine. He strikes and adjusts the arc 
in the second lamp house. In a moment he 
switches on the current to start the second 
machine rolling and bring it up to speed. 
Practice tells him when his 20 feet of c1eader .. 
-the part of the·film the audience never sees
will have run past the film gate and through 
the,... sound head. The leader has three parts
a protective leader that can dangle on the 
floor and ge~ dirty in the threading process, 
an identification leader that shows if the reel · 
is in sequence; and a synchronizing leader 
that overlaps the action of the reel running . 
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Two shutters dip the light ·while new frame of 
film moves into place. Although both shutters 
actually tum in the same direCtion, the rear one 
is behind the lens so its motion on· the screen 
is reversed. Togethet they .. scissor .. off the light. 
Rear shutter also helps protect film from heat. 

• . . 

out. When the second dot appears he trips . 
the change-over switch and the job is done. 

Projectors use both AC and DC. A constant
speed AC motor drives the film-transporting 
mechanism and the take-up reel, and AC is 
also the power supply for the sound system. 
The DC supply, usually provided from a rec
tifier or motor-generator set, is used for the 
lamp-house arc. An ingenious variable-speed 
motor feeds the positive carbon into the arc 
at just the rate that the carbon is burned, 
maintaining a constant level of illumination. 
Variations in the amount of current in the 
arc, which depends on the distance between 
carbons, cause this motor to change speed. 

Projeetor• Still Require Su.penUion. 

The projectionist isn't idle between reel 
change~ Like everything mechanical, pro
jectors require supervision. Despite its auto
matic feed, the arc may need occasional 
attention. Or the sound level in the theater 
may grow too high or low. This may he due 
to an increase in the size of the audience; an 
almost empty house needs less sound than a 
full one, because human bodies and clothing 
absorb sound waves. Or the audience may be 
one that knocks itself out laughing at a come
dian, drowning out the sound from the big 
speakers by the screen. In most theaters the 
projectionist has a sound-monitoring speaker 
in his .booth, but often the actual level is fixed 
by ear from the auditorium, the operator 
being phoned to lower it or boost it. 

Another of his jobs is to check the focus 
of the picture. Even though the lens-to-screen 
distance is constant, minute variations in 

. 
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Cllpyngh'ed m tenal 

,:::::::==-- -· -. 
• . " 

' 



• 

• 

• 

Intermittent movement, which is removable' as 
a unit, is the heart of a projector's film-transp<:)rt
ing mechanism. Its job is to pull a frame of film 
down, halt it brieHy,'and then _pull down another
and do this 24 times a second. A ~-hp. AC motor 
powers this mechanism and the take-up reel. 

thickness of the film stock may destroy sharp
ness of the image. He takes care of that with 
a micrometer focusing screw. 

Improvements in both projectors and pro
jecting techniques have largely eliminated 
the fihn breaks or misframings that, in days 
gone by, caused audiences to stamp their 
feet or clap in impatience. With a well-main
tained projector, these troubles are almost 
always attributable to faulty splices, and to
day no operator worth his salt will let a de
fective splice leave his bands. 

Fihn fires are also almost unknown these 
days. The film races past its scorching hot 
light source at 90 feet a minute. An auto
matic fire shutter, also triggered by a cen
trifugal governor, drops down between light 
and film if for any reason the speed falls to 
50 or 60 feet a minute. Even if the film should 
catch fire, it can bum only in the projection 
mechanism and sound head Fire rollers at 
the exit from the top magazine and the en
trance to the lower one keep any fire from 
spreading. As an added precaution, there are 
magazine doors that deny the spooled film an 
adequate oxygen supply. 

The fact that shows in big theaters or little 
neighborhood houses alike are almost always 
run off these days without breaking the illu
sion of reality is a testimonial to both the 
machines and their operators. Only in the 
case of major breakdowns or cmrent failure 
does a show have to close down, and these 
contingencies are rare. The magic machine 
that creates mass illusion for millions of 
Americans ~ach week does its intricate job 
with high precision. END 

Taken apart, the intermittent movement looks 
like this. A gear-driven eccentric pin in the left
hand section flips over th e slotted star or Geneva 
wheel in the right-hand part. The pin turns con
stantly; the Geneva wheel turns only as the pin 
engages it, moving the film ah ead one frame. 

A eomplex ~ lraia is used in modem pro
jectors, as this view of left side of the mechanism 
shows. Many parts run bathed in oil, and elabo
rate seals are needed to keep oil from film pao;
sages. An oil-damped Hywheel aids the constant
speed motor in maintaining correct sound pitch. 
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SMASHING old bottles can be a bigger 
job than you'd think. Breaking and 

washing half a million every day requires a 
$250,000 plant especially designed for this 
important industrial process. 

A South Gate, Calif., scrap-glass dealer, 
M. I. Sessler, has built a new, almost com
pletely automatic plant that does just that. 
At one end it takes in used. glass; at the other 
end it pours into railroad cars smooth, clean, 
reclaimed glass, called cullet. (The name 
comes from "collar," the piece remaining on 
an old-time glass blower's pipe after he had 
.finished blowing a bottle.) Cullet is added to 
the batches of raw materials in making glass-

• 

~0 u &Eo~-

CULLET STORED 
, UNDERGROUND 

From mountain of dieearded «lau, bulldoze1 
starts material on its way to becoming cullet by 
shoving it into pair of 500-ton-capacity concrete 
hoppers that feed the crushing plant. 

a new bottle may contain up to 40 percent. 
In the Sessler plant, old glass passes 

through a series of washers, a crusher, and 
under an electromagnet (to pick out stray 
metal), as shown in the drawing and photos. ,_ ... __ _ 
Human hands touch the broken glass only to 
pick out the last bits of foreign material. 

-----· 
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Under the hoppers, electric vibrators shake the 
glass out of these openings onto 30-in. conveyer 
belts . Each of these vibrators can shake about 
three tons of glass out of its hopper every h011r. 

The glass next falls into this crusher , 
whose jaws snap raw material into two
inch pieces. A second magnet then picks 
out metal knocked loose in crusher. 

The belts carry their loads to elevators 60 feet 
high (above) that lift the glass onto a second 
conveyer. Conveyer feeds glass to the first washer, 
a tumbling drum (center right edge of photo ). 

After washing, the scrap material passes under 
an electromagnet that pulls out bottle caps, cans, 
and other metal and makes them stick to the belt. 
The belt then delivers them to a waste hopper. 

This is cullet after final, two-step washing, and 
inspection, ready for shipment to bottle maker. 
The cleaning process rubs off sharp edges so 
that it can be handled without danger of cuts. 

• 



Construetion of the world's wgest pumps starts 
with this wooden core box. Made of Honduran 
mahogany, it forms the sand core of the mold 
in which the impeller wheel of the pump is cast. 

e t 
iver into 

.. A.,re.., B. 

THE biggest pumps in the world will soon 
be turning the clock back to the ice ages, 

making water from the Columbia River How 
in a channel unused for at least 300,000 
years. They will lift water from Lake Roose
velt-formed by Grand Coulee Dam (PS, 
Feb. '36, p. 11)-about 270 feet over a hill 
to an irrigation reservoir. This water will 
turn more than 1,000,000 acres of near-desert 
into some of the world's best farm land. 

The last time Columbia River water flowed 
through this area-a plateau called the Big 
Bend, around which the river now circles
was in the Pleistocene epoch, when huge 
glaciers covered most of North America. One 
glacier grew across the river, right where 
the man-made dam is now. The water piled 
up behind this ice block until it finally over
Bowed the surrounding hms and cut a new 
channel. The Columbia ran there a long 
time, wearing the hill passage down to a 
sharp gorge a sixth of a mile deep called 
the Grand Coulee. But eventually the glacier 
melted, the Columbia went hack to the chan
nel it had used before - and uses today -
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The eores are carried by an overhead conveyer 
into an oven to be baked hard. This core is one 
of seven that will create the seven water pas
sages in the 14-foot-diameter impeller wheel. 

• I 

and the Grand Coulee was left high and dry . 
When the giant pumps are running, water 

will again fill the Coulee. It will serve as the 
reservoir, feeding canals that are to carry 
the irrigation water to the farms. Experts of 
the U. S. Bureau of Reclamation, which 
planned the project, estimate that the new 
farm land created in this way will be equiva
lent to adding a whole new state to the Union. 

Almost everything about the Grand Coulee 
undertaking is the world's biggest. The 
pumps are at least eight times larger than any 
similar ones. Each can handle more than 
enough water to supply all New York City. 
Grand Coulee Dam is the biggest ever built, 
and the biggest masonry structure of any kind 
ever built-more than five times the size of 
a huge Egyptian pyramid. It will produce 
more electric power than any other. 

The first of Grand Coulee's 12 pumps is 
expected to be installed next year. Made by 
the Byron Jackson Co. and the Pelton Water 
Wheel Co., each pump will have a 14-foot 
impeller wheel driven by an individual, 
65,000-hp. electric motor. Power will come 
from the dam's own generators-making the 
Columbia lift itself by its bootstraps. 
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Inside a nine-foot-deep pit, workmen guide 
third of the seven core sections into place in the 

The impeller wheel looks like this when the 
mold is first broken away. Stump like projections 

mold. 
naces 

~ 

Steel from two 25-ton open-hearth fur
at Columbia Steel Co. filled the mold. 

are "risers .. -exba steel left in filling boles of 
mold. All excess like this is later machined away. 



) ~ 

After maehiDin• has cleaned off 20 tons, impel
ler still weighs nearly 30 tons. It is one of 12 
that' will divert part of Columbia River over 
270-ft. hill into ice-age channel in Grand Cmdee. 

Head eover, weighing 38,000 lb., will keep water 
in pump from rising into motor room. The drive 
shaft passes through center hole; three small 
holes provide ·access to oil reservoir in pump. 

Railroad ftat ear is needed to move lower cover 
to shop for 6na1 machining. When finally in-

stalled, it will be attached to suction elbow 
bringing water from I .ake Roosevelt to the pump. 

, . 
· ~ 

r· 
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. ...., Columbia Bh·er wtD Jltt , by'fts boot-
lbape Js shown in drawing. Water impounded by 
dam will drive generators (far left). Electricity 
thua made will power pumps (center and iDset) • 
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New train, one of three built, haa six pneumatic-tired eoaehea and standard-wheeled en,pne. 

Fast New Troia 
BullS on Tires 

ROLLING on pneumatic tires, a French 
six-coach train of new design makes 

high-speed travel luxuriously joltless and 
quiet. Cars have 20 wheels apiece, each with 
a tire riding on top of the rail with an inner 
metal flange to guide it. Tires have tubes and 
are rim mounted. A flat need be changed only 
at the end of the ~, the other tires easily 
taking the load meanwhile. Separate electric 
rail-contact shoes and axles close track sig
nal circuits. Tires are inflated to between 
120 and 140 lb. per sq. in. Each carries a 
load of more than 2,600 lb. and has a life of 
about 21,000 miles. Going at 50 m.p.h., the 
train can stop in 390 ft., thanks to its light 
weight and the way the tires grip the track, 
three times as well as steel. 

Speedinc at 75 m.p.h., passengers can converse 
without raising their voices. Pneumatic tires 
and rubber vestibules between coaches get credit 
for quiet and comfort. Easy riding qualities per
mit lighter car structure. Elimination of noise 
insulation also saves weight. Thus load reduction 
required bY pneumatic tires is partially made 
possible by the tires themselves. 

Pneumatie tires roll over the rail joints without a jolt. Shoe, between tires,· works sipals. 

: 
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Even as you and I, a G-man can run into a snag. But a 

l 

I 
• 

fast hit of headwork by Gus gets this agent off the hook. 

Bfl lffartia a .... 

GUS WILSON slipped the socket wrench 
into a pocket of his coveralls, wiped his 

hands on a wad of waste, and took the iden
tification card the young man offered him .. 

"F.B.I.," Gus said. 
"That's right," the man answered, pocket

ing the card. 
"Okay, Mr. Harcourt," Gus said. ••What 

can I do for you?'' 
"I'd appreciate your help in a matter I'm 

looking into. Know the Acme plant?" 
Gus nodded. 
"Know what they're doing there?" 
"Heard it was something hush-hush." 
"That's putting it mildly," Harcourt 

grinned. ••Anyway, here's my problem. A lit
tle after midnight last night, someone bied 
to break into the department of the plant 
where top-secret work is done. If he'd suc
ceeded . . . well, it wouldn't have been so 
good." 

"But where do I come in?" Gus asked. 
''I'm getting to that," Harcourt went on. 

"There was a slip-up last night when the late 
shift of plant guards came on duty at mid
night. Man named Joseph Swinton, a retired 
cop, was late. By the time he got there in a 
taxi-at 12:30-the excitement was over. The 
break had failed and whoever tried it had 
made a getaway." 

..1 still don•t see where I fit in," Gus said. 
"Swinton lives in a tourist court near here," 

the agent said. "His story is that he couldn't 
start his car and had to call a taxi to take him 
to the plant. r d like you to check over his car 
and see what's wrong." 

"111 take a look," Gus said. 
"The whole problem hinges on that car/' 

Harcourt explained. "Did the person who 
tried to break in know that Swinton wouldn't 
be on the job? If so, how did he know? And, 
most important, was it true that Swinton 
couldn't get his car started?" 
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"'Maybe I can tell you and maybe I can't;' 
Gus said. "Lots of things could have been 
done to that car between midnight and now." 

"I think we've got that pretty well cov
ered," Harcourt remarked quietly. "I got to 
the plant just about the time Swinton did. 
The first thing I did was send a man to the 
auto court to keep an eye on the car. No 
one's touched it since then." 

"That11 help," Gus said. 
.. Got time to take a ride out there and 

look at it?" 
Gus glanced at the clock. "'Let's go," he 

said. 

The W'ronl' Cottage 

As Harcourt and Gus drove up to the Hill
top Tourist Court, a maid was walking across 
the crescent of lawn in front of the office. 
Harcourt asked for the Swinton cottage. 

"That one.'' She pointed vaguely. 
Harcourt stopped at the first cabin that had 

a car parked near by. They got out and 
stepped up on the tiny porch. Harcourt 
rapped on the screen door. The wooden door 
was open. While they waited, they stood 
looking into the room. A wrinkled suit and 
shirt lay where they had been tossed into an 
open suitcase. On a bureau top were the con
tents of a man's pockets: a wallet, notebook, 
about a dollar in change, pocketknife, pliers, 
and a handkerchief. 

"Sounds like he's taking a shower," Har
court said. 

Just then a man called from the porch of 
the next cottage. "Over here, Mr. Harcourt." 

The G-man laughed. "That's Smith, my 
assistant. He must think he's working with a 
hot-shot cop. Can't even find the right house." 

.. And in broad daylight, too," Gus laughed, 
as they walked across the lawn. 

Inside the second cottage they found a 
heavy-set, elderly man slouched on the edge 
of the bed. Smith held the door open for 
them. As they entere<L the man got up. 

"This is rough on me, Mr. Harcourt/' he 
said. 'Tve got a good record and I don't 
want any bad marks on it now." 

"Routine investigation," Harcourt told him. 
"Got to go through with it. You know that, 
Swinton .... This is Mr. Wilson. He's an auto 
expert. Mind if he looks over your car?" 

"It's all right with me," Swinton answered. 
Smith handed the car keys to Gus. As Har

court and Gus walked outside, the agent told 
Swinton and Smith to wait. 

The car was a postwar coupe. Gus slid 
behind the wheel. When he pressed the but-
112 POPULAR SCIENCE 

ton, the starter motor turned over but the 
engine didn't fire. After several tries, Gus 
cut the switch, first noting that the ammeter 
registered when the ignition was on. While 
Harcourt stood by and watched, Gus raised 
the hood and looked over the engine. It was 
spotlessly clean and evidently well cared for. 

.. Got any ideas?" Harcourt asked. 
"Not yet," Gus told him. "Could be any 

one of several things." 
At the carburetor end, Gus disconnected 

the gas line leading from the pump. He 
pushed the manual button on the starter sole
noid a~d a little gas squirted out as the en
gine kicked over. 

.. Getting gas to the carburetor," he com
mented as he reconnected the line. 

Next Gus turned to the ignition system. 
With the switch on and the solenoid button 
pressed, he used a screwdriver to check for a 
spark at a plug. There wasn't any. Gus flipped 
down the distributor-cap springs and re
moved the distributor cap. 

Fhere'• the Spriq? 

"There· s the trouble," he pointed. "The 
rotor spring's broken off. The distributor just 
isn't getting any high-voltage juice to dis
tribute." He pulled off the rotor and showed 
it to the G -man. The little blue-steel spring 
leaf designed to make contact with the cen
tral cap lead was snapped off short. 

..That happen by itself?" Harcourt asked. 
"Every now and then," Gus answered. "It 

sometimes happens that a spring will just 
snap. But if s not very likely, especially on a 
fairly new car." 

"Could someone have done it deliber
ately?'' the G-man asked. 

.. Sure," Gus said. "Say, wait a minute . 
Someone must have broken it." 

"What do you mean?'' Harcourt asked. 
"Take a good look at the broken end. See 

how it curls up a bit just at the break? That 
shows it was bent upward until it snapped." 

"We figured something like this might have 
happened," Harco~ remarked quietly. 

.. Maybe we can check on it further. Just a 
minute. •• Gus bent close over the open dis
tributor and fingered the points cautiously. 
Then he straightened up, nodding his head. 

"H it just broke, the broken leaf would 
have to be in the distributor. That little piece 
of spring isn't here." 

Harcourt frowned. "So Swinton could have 
disabled his car to have a good excuse not to 
show up at the plant on time. Let's go see 
him.'' 
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Harcourt led the way back to the room. 
Swinton was sitting on the bed looking wor
ried. Smith was reading a crime comic book. 

"Do any work on yotir car yesterday?'" Har
court asked. 

"Work?" Swinton repeated. "Same as I do 
every day-shined it up a little. I like to keep 
a car looking good." 

"Mechanical work, I mean,'" the G-man 
said. 

Swinton shook his head. "Haven't had the 
hood up in a week until she wouldn't start 
last night." 

"Keep your car lockedr 
"No, I don't," Swinton replied. ''I'm always 

around when the car is." 
"What did you do last evening?" Harcourt 

asked. 

Found: One Brolcen Sprin• 

"Read the paper and listened to the radio 
until about nine-thirty. Then I played three 
games of pinochle with Jackson. He owns 
this court." 

"Did you play here?" 
"No, we played in his room back of the 

ffi •• o ce. 
"Check that," Harcourt told Smith. 
Smith hurried out and Harcourt led Gus 

out of the cottage. 
"You're sure it couldn't have been an acci

dent?" he asked Gus in a lowered voice. 
"That's right," Gus said. "If that spring had 

snapped of its own accord, the broken part 
would still have been in the distributor.'" 

Harcourt rubbed his chin and looked 
thoughtful. He glanced back into the room 
at Swinton, who had resumed his seat on 
the bed. 

"I guess I'm going to have to hold Swinton." 
"Wait a minute," Gus said. "Remember 

the wrong cottager 
Harcourt nodded. 
"There was a lot of stuff scattered on the 

bureau," Gus went on. 

--

"I didn't pay particular attention," Har
court said. "A wallet and some change 

d •• -an ... 
"And pliers," Gus finished. "That stuck in 

my mind because most people don't carry 
pliers around. Let's go take a look." 

They hurried to the cottage to find the 
occupant-a broad-shouldered blond man
packing his suitcase. The articles still were 
on the bureau. Harcourt rapped and showed 
his card. 

"Just a routine check. Mind identifying 
yourself?" he asked mildly. 

The man admitted them. Then he handed 
his wallet to the agent. Gus idly picked up 
the pliers and opened them. 

"Good tool you have here," he remarked. 
"Used it latelyr 

"Yeah. I pulled out a nail some dope' d 
driven into the wall. Pretty near ripped my 
hide on it," was the answer. . 

Gus moved toward the door, casually hold
ing a bit of blue steel before Harcourt's eyes. 

The big man wheeled and slammed into 
Gus, who, ready for him, blocked a wild 
swing. Harcourt grabbed him from behind 
and expertly pinioned him against a wall. 

The door nudged open behind Gus's back. 
"Swinton's story checks," reported Smith, en
tering. "From the noise, I thought maybe 
business was good in here." 

The big man, all fight gone, didn't resist 
the handcuffs. 

"Looks like I was lucky when I bumbled 
in here, and you were smart," the G-man 
said after Smith had hustled the prisoner 
away. "How did you know where to find that 
bit of broken spring?" 

"That's where I was lucky," Gus grinned. 
"It was just a long shot that paid off. When 
plier jaws are greasy, they may hang on to 
any small, light thing they've gripped. Guess 
I just didn't want to believe Swinton had 
done it. I'd hate to think a guy who keeps an 
engine that clean could be a crook." END 

- - --
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Sound deadening and rust preven· 
tion are its major advantages. Here 
are points to look for if you are 
planning to have the job done. 

Steam deanintr, at the left, removes dirt, 
grease, and rust scale before undercoating 
is applied. When the car is new, this may 
not be required. Car must dry thoroughly . 

• 
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WHAT can you expect from undercoat
ing? Does the job pay on an older car? 

How can you tell whether the material has 
been properly applied? 

Sooner or later, you11 probably wonder 
about such points. Undercoating, the practice 
of spraying the belly of a car with an asphalt 
material, popped up just before the war. It 
has now become big business. 

Drop into almost any large garage these 
days and you are likely to get a sales talk 
about it. If you buy ·a new car, the dealer 
probably will suggest undercoating, often 
with considerable enthusiasm. 

This enthusiasm is understandable. At $35 
to $50-the price you pay-the garage can do 
a good job and turn a neat profit. 

Undercoating fllls a real need. There's no 
doubt of that. Think back a bit over the years. 
Chances are you have given little attention 
to the grimy expanse of metal underneath 
your car. Rust prevention in this neglected 
region is one big point on which undercoat
ing is sold. 

Sound deadening is another. Sprayed into 
cracks and crevices under the car, the ma
terial hardens and keeps metal from rubbing 
against metal. Sealed in, the body bolts and 
nuts aren•t likely to loosen. Many squeaks and 
rattles disappear. Road and motor noises are 
muffi.ed. 

On a lighter car, the -noise-killing effect of 
undercoating helps give a big-car feel. Drum
ming sounds lessen or stop. And by sealing 
cracks in the Hooring, it keeps dust from 
swirling into the car. 

Spectacular reports are sometimes heard 
about the way undercoating prevents rust. 
For instance, there's a story about a group of 
factory workers who parked their cars on a 
lot where chemicals had been dumped. Fend
ers rotted out in a matter of weeks. Under
coated cars parked in the same lot showed 
no sign of corrosion. 

Generally speaking, undercoating has 
greatest value as a rust preventive in coastal 
regions. Salt-laden sea air always lends a 
hand to corrosion. Undercoating also gives 

• 
B" II. P. Ste.,eason 
PS photos by Hubert Luckett 

protection when chemicals are used to clear 
ice and snow from streets. The sante is true 
in areas with corrosive soil conditions-in des
ert regions, for instance. 

Materials used for undercoating vary con
siderably in their makeup. Almost without 
exception, all the 20 or so commercial brands 
of undercoating now on the market have an 
asphalt base. Other ingredients, however, 
vary with the brand. 

Recommendations offered by the manufac
turers for applying their materials all follow 
the same general pattern. But you will note 
a difference of opinion about the question of 
thickness. 

Some specify a 1/ 8" coating. This, they 
contend, is necessary to provide adequate 
sound deadening and protection against the 
abrasive action of Hying gravel, sand, road
top dirt, and other debris. 

Others argue that 1/16" is enough if their 
particular product is used. To buttress this 
claim, they offer reports on controlled abra
sive tests showing their product equalled or 
surpassed that of a competitor. 

Keep this debate in mind when you order 
an undercoating job. If the manufacturer of 
the product being used stipulates 1/ 8", let 
the garage know you expect that thickness. 
Some operators in the past have tried to· get 
too many coatings out of a single barrel of 
material. 

Two general kinds of undercoating are 
available. In one, the asphalt and other in
gredients are carried in a water solution. 
Mter application, this type must stand over
night or longer before the material will have 
hardened enough so that · the car can be 
driven away. . 

The most common type, however, has an 
inHammable solvent that evaporates quickly. 
Undercoatings of this kind set in a few hours, 
although it may take several days for thick 
areas to harden thoroughly. 

In a wet state, all solvent-vehicle under
coatings are inHammable. Smoking, an open 
Harne, and welding are taboo in the vicinity 
of a spray operation. When the solvent has 
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1. The pease fittin•s are gone over with a 
gun if the car has been steam cleaned. Steam 
always knocks out part of the grease. In some 
cases, greasing might be left as the final step. 

S. Paper dispen.ser speeds up the masking job 
in shop where these photos were taken. Gummed 
tape from small roll automatically attaches to 
edge of masking paper as latter is pul}ed. 

completely evaporated, the undercoating ma
terial is perfectly safe. 

Before any undercoating is applied, the 
metal areas must be clean and dry. Even a 
thin film of grease or dust will prevent good 
adhesion. In time the undercoating material 
will-drop away. 

H the car has been on the road for some 
time, steam cleaning should be the first step. 
Some dealers. charge extra for this. Such 
cleaning normally will remove all dirt, gre~, 
and rust scale. But it's advisable for the work
man to check over the car, especially the 
fenders, and scour away any remaining rust 
with a wire brush or steel wool. 

Steam cleaning will knock some of the 
grease out of the fittings. Consequently, the 
garage should go over these with a gun be
fore turning the car back to you. Overnight 
is not too long for the car to dry after steam 
cleaning. 

While the car is drying, the workman can 
take care of an important preparatory step
body tightening. All bolts and nuts should be 
turned up fully. You can be virtually certain 
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· 2. Bodf bolts must be tight, for undercoating 
materia will cover them up. Sealed in, bolts 
are ·less likely to loosen. Note that wheels have 
been taken off to give more working space. 

• • • • .. . , 
• ,._ - - ., 

* r .... ~ . -

6. Adjuatinc equipment, operator is now ready 
for · the actual spraying. Fairly high pressure 
is necessary to get a good flow from the gun. 
Guns are now made specifically fo~ the job. 

the dealer will do this on his own hook. It 
will save the traditional headache of detect
ing the elusive squeaks and rattles that fre
quently crop up a few months after a new 
car has been delivered. 

On some cars, especially those made by 
Chrysler, you will find a coating of chassis 

. black on certain parts under the car. This is 
a protective paint made from a residual as
phalt. This must all be washed off to let the 
undercoating adhere properly. A cloth damp
ened with gasoline or kerosene does the job. 

Masking paper applied around the lower 
edges of the fenders and body in skirt fashion 
serves two purposes. It prevents overspray 
from hitting your car or another standing 
alongside. It also enables the operator to ap
ply the material right out to the paint line 
along the edges without infringing upon the 
paintitseH. . 

Undercoating should be applied only to 
certain parts. The ones to be skipped are as 
important as those to be covered. Do not let 
the garage coat the drive ·shaft, transmission,· 
oil pan, rear-axle housing, mulBe·r, tailpipe, 
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·3. Chauia blaek. a thin asphalt pain~ must 
be washed from gas tank and other parts with 
solvent so undercoating material will adhere. 

. Not all cars have this protective paint. 

1. Undereoatinc is eprayed with slow, steady 
strokes to assure even coating. The workman 
sometimes uses a plastic face shield while do
ing the job. Spraying takes about an hour. 

the brake mechanism, or any of the lubrica
tion points. On most of these parts, the coat
ing would lock in too much heat. 

You should be sure, however, that an even, 
continuous coating is applied to the fenders, 
fender skirts, gravel deHectors, gas tank, 
rocker panels, Hooring, splash pans, and the 
inner face of the back bumper. The material 
should be sprayed extra thick on the joints 
where a fender meets the body. 

The underside of the hood is usually in
cluded in the job, but this is up to you. Here, 
the objective is sound deadening only. 

You may have heard that some Heet opera
tors apply undercoating to the oil pan to 
prevent low-temperature sludge. This is true, 
and the idea has proved its value on stop
and-go vehicles. But this type of application 
is not advisable for passenger cars, since the 
engine would overheat on long runs. In some 
cases, too, the fire wall is coated. But this 
demands a lot of finicky masking. 

As a rule, a good undercoating job should 
last the life of a car. But this rule, like others, 
has its exceptions. Constant driving over 

4. Masldn• paper is attached in sldrt fashion 
around the edges of the fenders and body. This 
enables operator to spray undercoating out to 
the · paint line without splattering the finish . • 

8. Inside of hood is coated to deaden engine 
noise. The coating also adds desirable rigidity 
to the thinner sheet metal found on some new 
cars. Car can be driven in a few hours. 

loose-gravel highways may wear through the 
co~ting, ~specially if it has been applied too 
thin in the first place. 

Temperature extremes have no apprecia
ble effect on the better undercoating mate
rials. These usually will not soften to the 
point of dripping unless heated to at-least 
300° F. At the other end of the thermometer 
scale, the materials will not crack unless the 
temperature drops to around 30° below zero. 

Like seat covers, undercoating adds to the 
resale value of a car. Not only will the pros
pective purchaser be more apt to like the 
sound and feel of the car, but the lack of 
rusted-out spots will be a poinfin your favor. 

You probably have wondered what hap
pens if you dent an undercoated fender and 
must have it bumped out. Will the under
coating present a problem? 

The answer is no. The material is quickly 
softened by applying a torch to the painted 
side of the fender. It then can be scrapc!d off 
the area where the work is to be done. If 
necessary,. body bolts can also be uncovered 
by torch softening. END 
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Open Car Closed 
in One Ml•ate Flat 

Tms all-metal convertible, built in Eng
land by Col. John Dolphin, can be converted 
from a smart open tourer to a completely en
closed sedan in exactly 60 seconds. 

As a convertible, the roof lies snugly out of 
sight in the hinged boot. You don't have to 
be a profession·ai strong man, either, to lift 
the steel roof into position. It just takes.a little 
nudging, since the weight is neutralized by 
counterbalances. Two locks on the windshield 
secure the roof, while rubber sealing makes 
all joints watertight. Dolphin, who contrib-

uted two important inventions to World War 
11-a one-man submarine and a folding mo
torcycle used by paratroopers-built his un
usual car around the chassis of an Allard, a 
standard British automobile powered by a 
V-8 engine of 221 cu. in. displacement. 

Old Ia Great 
• 
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Two entries in England's 13th annual race 
of historic motorcycles are shown here. Only 
machines built before 1915 were eligible. At 
left is a Beeston Tricycle that was built in 
1899, one of the oldest entries. Its engine has 
a displacement of 10.675 cu. in. Below, an 
early American-built motorcycle- a 1911 
Pierce Arrow - gets away to a flying start 
with the aid of a couple of willing helpers. 
The engine, four cylinders in line, displaces 
48.19 cu. in. 

• 
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CROSLEY has pulled something new out 
of the air-a type of brake previously 

used only on planes. Actuated hydraulically, 
the brakes consist of small pads of a hard 
braking material that pinch together on a 
revolving cast-iron disk when you step on 
the pedal. 

This gives a soft but positive braking 
action. The brakes were tested for a year 
before being adopted. The friction surfaces 
are said to wear very slowly. 

Besides the brakes, the latest Crosleys 
introduce a new engine called the Ciba®. 
Instead of using brazed steel stampings as 
in the old 59-lb. Cobra®, the new engine 
has a cast-iron block. This ups the weight to 
about 85 lb. In design, the engine is the 
same, but power is slightly increased. END 

New disk brake is operated by a conventional 
hydraulic system. Above is what you see when 
you take off wheel. Disk re,·oh·es with wheel. 

Dust cover protects inner face of the disk but 
allows cooling air to circulate. Water and oil 
are said not to impair the action of the brake. 

Hand-brake lever in the newer Crosleys is 
located just under the dash. It sets the new disk 
brakes on the rear wheels by mechanical link
age. Hand brake was previously on the floor. 

Two pads of braking material about size of 
half dollar pinch against sides of disk. A spring 
separates the pads when you release the pedal. . 

Turnin~ this nut on back of <:ylinder assembly 
adjusts the braking pads to proper clearance. 
Previously, the Crosley used mechanical brakes. 



• 'Big one or little, take your choice. Both trailers ure sold knocked down for home assembly . 
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Here's what you get. Crated for freight ship 
ment, big trailer, at left, weighs 1,000 lb. Here, 
16" Ford wheels are simply wired to the under
frame. Tires and tubes are not furnished. 

Open it up and here,s what 
you find. Maker claim s you 

· can p ut trailer together in 
your own back yard in eight 
hours, using only a screw
driver, wrench, and hammer. 

As8embly begins. Here wheels and tires are 
on, floor bolted to underframe, and plywood 
wheel housings screwed in place. 

i 

.. . _. 
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EVENTUALLY, it had to come-a trailer a 
man h andy with hammer, wrench, and 

screwdriver could assemble in the back 
yard. Now, Prefab, Inc., of Los Angeles, 
offers you a choice of t\vo- the Cub Senior® 
and the Cub Sportsman®. 

All you must do is unwire the crate and 
follow detailed instructions. The parts are 
all pre-cut and everything is fun1ished ex
cept tires, tubes, and paint. 

Senior boards the t rain in Los Angeles at 
$395, Sportsman at $279.50. You pay the 
freight, but shipping knocked down saves 
more than half on delivery charges. 

The house b·ailer includes all conven
iences for living on the road. The less 
de-luxe Sportman, designed chiefly for hunt
ing and fishing trips , h as an aluminum body 
and weighs about 450 lb. A mattress on the 
floor provides comfortable sleeping. 

Walls are n ailed temporarily, then permanently 
seemed with screws. All units are predrilled 
for screws and bolts. Tape is applied over the 
seams to hide nails and any irregularities. 

Four persons can sit comfortably on the seats. 
Inside, the bigger trailer is 8' long and 6' wide 
and high. Equjpment includes a pull-down 
ironing board and hinged and screened windows. 

l 

Top curves into p lace after side walls and 
front bulkhead haYe been attached. All seams 
are calked to keep out wat er. Sides and top 
are composition board, reinforced with wood. 

In goes the sink assembly. This includes ice 
box, aluminum basin, and four chawers. Four 
other assemblies come with the kit-sheh ·es, 
:table, clothes closet, underseat cabinets. 

Pulled out, the seats make a double bed. The 
closet comes already wired for either 6-volt 
or 115-volt electricity. D etailed instructions 
make it easy to assemble the trailer. 
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I .. ow-~ost ~onvertible Does 30 Miles per Gallon 
, 

ExPECTED to sell for 
about $1,170 at the fac
tory, this little car is now 
being tooled up for pro
duction in a wartime air
craft plant at San Diego, 
Calif. The maker is Del 
Mar Motors, Inc. 

Powered by a 4-cyl. , 63-
hp. Continental engine, the 
pilot model is said to give 
around 30 miles per gal. 
In tests, it has been clocked 
at 100 m.p .h. F ifty is an 
easy cruising speed. 

Built on a conventional 
chassis, the Del ~tar has a 
100" wheelbase and 58" 
tread. Three models are planned-a conver
tible, accommodating three persons on the 
single seat; a two-door, five-passenger se
dan, and a three-passenger business coupe. 

Oil Filter Ha.s Safety By-Pass 
A NEW motorcycle oil filter announced by 

the Harley-Davidson Motor Co., Milwaukee, 
Wis., forces the lubricant to p ass through 
a W' cylindrical felt filter element. The unit 
has a ball check valve to by-pass the oil if 
the element becomes clogged : 
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As designed, the car is to be largely as
sembled from standard parts obtained from 
automotive-industry suppliers. The car will 
use 6.00 by 12_ tires. 

r 

Double Mirror Looks Alteatl 
WHILE you are driving behind a truck or 

other large vehicle, this device is said to give 
you a view of the oncoming traffic. Made by 
Passing Eye, Inc., Kenosha, \!Vis., it consists 
of two mirrors on a chrome-plated double 
arm that clamps to the door . 

Refleeting Sign Protects Yon 
NIGHT repairs along the highway can be 

made in greater safety if you use this new re
flecting danger signal. Made of steel, it folds 
for storage in the luggage compartment. It's 
painted red , and glass reflecting beads form 
the lettering. The Veecliff Corp., New York, 
makes it. Ca1led Steer Kleer®, the sign 
retails for about $3.50. 

• 

Copynghted material 

• 



Five Power Tools in a Box PAGE 174 

Outrigger Boat Is JJ7 eek-End Job PAGE 112 

Making Draw-in Lathe Collets PAGE 200 
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1. Yon t<u·t \\ it lt this-a plywood panel to 
fit inside lrunk, a Jl-hp. motor mounted on 
blocks to let 6" sanding disk clear the base, 
and a polishing he<ld. Note lifting handles. 

-

2. Mount tctblc po ts With angle brackets and 
long wood screws. Low pl)·,\-ood wall supports 
switch; other pieces guard the aw blade. Pul
leys take sanding disk and drill pad. 



With sarL· bltul(! ••e,•or·etl, this rig tloes tru•ni11g!' jigsawing~ 

dish and d•·u•n sanding!' tlrilling"J hulling .. wire brushing. 

tltat 111ake real " ·ork real fuu. 

3. Attach leave o f hin~e to forward po ts. 
Screw matching lea' es to ~" plywood table 
with counter unk bolts. Insert removable hinge 
pins and mark recess for head housing. 

" C OULDL 'T a practical set of p ower 
tools be b uilt around a motor and a 

polishing head?" asked our Editor. "Some
th ing a fellow living in an apartment, or 
even a furnished room, could put to use?" 

The only answer to that was to try. The 
result is an eye opener. \Vith electricity 

4. Chisel recess and remount 12" by 15" table 
after putting ·aw blade on. Lower table slowly 
to cut saw slot. \Viden it to }~" by filing or 
reclamping saw to cut a second kerf. 



-

5. Hold straightedge against blade. Measure 
to table edge at be th ends. If edge isn't parallel 
to blade, plane true. Fit cabinet lid supports 
and wing nuts as below. 

6. Rip fence is ripped to size aga inst tem
porary fence, a straightedge clamped to table. 
Raise and lock table to rip groo,·e %" deep for 
clamp rod, as shown in drawing opposite. 

7. With fini!'hed fence, you can groove 3:1" 
sanding table ~~" deep. Reset fence to widen 
groove each cut. Note bolt and wing nut that 
clamp table support on each side. 

doing the work, you're free to enjoy the 
sheer fun of craftsmanship. Difficult dadoes, 
recalcitrant rip cuts, and finicky fits become 
swift routine. You're no longer .. too tired to 
make things" after supper. 

Best of all, you needn't turn your pockets 
inside out. The setup is tailored to slim 
budgets, And the rig literally makes itself: 
it's designed to cut and sand its own parts. 

Its capacity is necessarily limited. It 
won't take the place of a 10" tilt-arbor saw, 
nor handle a bedpost turning, compound 
miters, or the oak stem of a cabin cruiser. 
But these are the rare jobs. What it will do 
is make the many cuts, grooves, dadoes, 
holes, and short turnings that are 90 percent 
of most jobs. It's a natural for modelmaking. 

You'll need a 1,750-rpm, ~i- or ~'-hp. 
motor, costing new from $10 to $15. With 
luck you may find a used one for less, but 
don't buy any rated less than ~ hp. 

As the polishing head is the heart of the 
setup, it pays to get the best you can within 
size limitations. The one shown is 6" from 
mounting surface to shaft center, and has 
bronze bearings and a single pulley. Needle 
bearings would be better, of course, and a 
two-step pulley would give a speed choice 
for drilling and turning. 

Check the shaft for up-and-down play in 
the bearings (there should be none) . All 
end play should be removed by adding thin 
shim washers as needed next to the pulley. 

You'll need a drill chuck, preferably of 
W' capacity, that will thread on the right
hand end of the shaft, a three-step pulley, 
and a single small pulley. Brass facings 
bolted to the pulleys tum them into a 
sanding disk and drill pad. Instead of bras~, 
you can use W' plywood disks, turned true 
as they spin on the motor shaft. 

If you intend to put the outfit into a small 
trunk, buy a very short V -belt. Should you 
have more room, spacing the motor and 
polishing head farther apart will allow more 
swing over the sanding disk. 

The combination saw blade shown does 
both ripping and cross cutting. Be sure to 
use regular recessed arbor washers both 
sides of it, and clamp it securely (the left
hand end of the shaft will have left-hand . 
threads). Always play safe by removing the 
blade when you do work that requires re
moval of the saw table. And use 3~" plywood 
to box in the blade below the table. 

The table shown wasn't grooved. Small 
stock is cross-cut by holding it against the 
miter gauge and sliding this along the table 
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edge. Larger work is handled by clamping a 
straight strip on crosswise and guiding this 
on the edge. The same dodge, with the 
strip clamped lengthwise, enables one to rip 
stock at settings the fence won't p ermit. 

If you want a grooved table, mount a 
temporary one and clamp on an 'improvised 
fence. \Vith this setup, groove the table. 

The tailstock bar must be turned or filed 
to a point, and tapped for a screw that slides 
in the slotted feed lever. File a sharp cross 
on the end of a short rod, which you can 
chuck as a live spindle. Small turnings can 
be gripped right in the chuck. 

Besides the sponge-rubber pad under the 
jigsaw, there are two under the base panel. 
A double outlet mounted in front is for a 
hand grinder and an engraving tool. The 
10-amp fuse protects house fuses: You can 
unscrew this to prevent children from hurt
ing themselves. All wiring is underneath. END 

8. f\ttach sanding table to blocks that raise 
it to center of disk. Finish table and gauge with 
wax only. Reversing switch makes motor run 
backward for sanding on near side of disk. 

~-'~1 -

10. Magnetic jigsaw is hand type mounted on 
blocks atop sponge-rubber pad. I t has plywood 
table 8" square. Switch is on base. A double 
outlet is mounted on tailstock at left. 

9. MouRt tailstock table on blocks. Put 3~" rod 
in chuck through pillow blocks to align them. 
File cap of one block so it damps spindle when 
tightened. Pivoted lid support is feed lever. 

11. Everything fits, including vise at corner. 
Gooseneck lamp is bent down, saw table de
tached and laid lengthwise. Trunk base becomes 
lid, remo\·ed like table by pulling hinge pins. 
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Touches of brass and a clear-plastic handle set off copper. The peened areas add contrast . 

•• 

By Bill L11the1,· 

Form body from H~" by 12" strip of 20-gauge 
copper . File the ends square, bind band tem
porarily with wire, and sih-er-solder together. 

118 POPULAR SCIENCE 

• 

DURING a party, you could empty the 
over-flowing ash trays into a bucket, 

but a silent butler makes a better impres
sion. This one presents a handsome appear
ance but isn't very difficult to make . 

Four brass petals and a center brass ring 
on the cover stand out against peened and 
burnished copper. Round brass wire, sol
dered in place, creates a clean ,dividing line 
between the plastic handle and its copper 
socket. 

All other parts are copper. Get soft cop-

P een the copper top outside the spaces to be 
occupied b y p etals. This rough texture makes 
a p leasing coutrast to the burnished petals . 

• 
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per if you can. Otherwise, anneal the stock 
before working. Form the circular body 
from a H~" by 12" strip of 20 gauge sheet, 
flattening the metal well before bending. 
Silver-solder the joint. 

The spiral decoration around the bottom 
consists of two pieces of 1/16" square cop
per radio bus bar twisted together. Before 
twisting, roll up the pieces, heat red hot, 
and plunge into dilute sulphuric acid. This 
removes the tinning coat. 

Clamp the ends of the wires in a vise and 
twist into a tight spiral. Wrap . around the 
body and saw to the correct length, match
ing the twists to make an invisible joint. File 
the ends square and join with silver solder. 
Cut and solder together a ring of this square 
wire to finish off the top edge of the pan. 

After cleaning the outside surface of the 
body band, tin the edges lightly with soft 
solder. Also lightly tin the inner faces of 
the decorative rings. Slide on the band and 
sweat-solder in place. 

Cut a 3~" disk from 20-gauge copper 
for the bottom. Flatten, tin the edge, and 
sweat into place. The handle socket is a 
1" length of %" o.d. copper tubing. After 
soft-soldering a ring of 1/16" brass wire 
around one end, sweat the socket to the 
body. 

The top is a 4" disk of 16-gauge sheet 
copper. After tracing off the outline of the 

· top decorations, peen all areas outside these 
lines. At the center, form a %" dome, using 
a round-ended punch on a lead block. 
Around the dome solder a ring made from 
1/16" brass wire .. 

Tin the backs of the brass petals and half 
the tops of the copper ones. Sweat these 
units together. Then sweat to the cover. 

After cutting and bending the hinge to 
shape, file a shallow notch in the edge of 
the body just above the handle socket. Use 
the hinge itself as a guide. Sweat the hinge 
to the underside of the lid. 

Turn the handle from 1" clear plastic 
rod. Polish with soft rag buffing wheels, 
using a light pressure and white buffing 
compound. Finish with a clean wheel and 
no compound. The handle shou~d fit snugly 
in the socket. It is secured by the hinge pin, 
made from heavy copper wire. 

Polish all the metal parts to a mirror 
finish, using tripoli followed by rouge. 
Clean off the polishing compound with 
solvent and hot soapy water. Then apply 
a coat of clear lacquer. When dry, push in 
the handle and peen the pin. END 

Snip the bottom petals from thin copper, top 
ones from brass. Thoroughly flatten all petals 
before sweat-soldering them in place. 

File a slot in the top edge of body above the 
handle socket to adriiit the hinge shank. This 
permits the lid to fit down flush on the pan. 
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What's Your 
ngenuity 

uotient? 

:!tty personal snorkel, the hose and 
extension on a tank-type vacuum cleaner, is 
wonderful for retrieving small objects 
dropped into inaccessible places. Tie a 
piece of gauze <>ver the nozzle to keep the 
article from going into the tank when the 
suction picks it up. Don't use this for pick
ing up something from an aquarium (you 
may lose the guppies), or for cleaning a 
canary cage (you may get the bird) .-Pat 
Fey, Columbus, 0. 
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SH.IP lY 

~ly bedr00111 seemed like an air base 
for three fighter squadrons of mosquitoes. 
Once landed, they took me for a blood bank. 
I had fit-in screens on the windows but the 
bugs flew in the gap between the upper 
sash and lower p ane. Then I tacked a rubber 
strip along the lower edge of the upper sash 
to block the opening. Now I sleep without 
swatting or spraying insect dope. - ]oseph 
Shulman , Brooklyn, N.Y. 
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Sho'v nte the video home. I was 
driving in to the city and ducked off the 
main highway to escape heavy traffic. Soon 
I was hopelessly lost. After driving around 
side roads and lanes for awhile, I suddenly 
thought of the TV aerials. The dipoles are 
set up facing toward the stations, which in 
my area are in the city. By following the 
dipoles, I soon was on my way home.
Walte1· Katig, Manhattan, N. Y. 

Paddling your o'""~~ kayak is fu11 

- but not when dripping water from the 
blades runs down your sleeves. After an 
hour of paddling, you get sort of soggy. I 
solved the problem for about a tenth of 
what regular drip <.:ups would · have cost. 
Cutting the centers out of 1%." sink stoppers, 
I forced the rims over the takedown ferrules 
and up to the blades.-]. B . Ehrhardt, Alad
ison, N. ]. 

Have you pulled off a smart one lately? We 
wi!l pay for acceptable contributions show
ing ingenious solutions of problems in the 
home, shop, garage, or camp. It doesn ' t 
matter if it's wacky-if it works. Use gov
ernment postcards only. Contributions can
not be acknowledged or returned. 
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Midget German Diesel Motorizes Bieyeles 
A LIGHTWEIGHT bicycle motor that will 

run on almost any fuel from heavy bunker 
oil to kerosene is being manufactured by 
the Lohmann Company, Bielefeld, Ger
many. Main feature of the 11-lb., two-cycle 
engine is its economy of operation; fuel-tank 
capacity is ~4 gal., said to be good for 100 
miles. A Diesel, it has no electrical system, 
ignition being effected by compression heat. 
A handle-bar control allows compression to 

. 

~ 

. . 

. == EE 
·:aoARo ~ 

Cantilever Reinforcement 
~lakes Scaffold Safer 

DoN'T take chances with weak or springy 
scaffolds. One carpenter makes his hanging 
platforms safer by the method shown above. 

. 
• 

be varied from 1-to-70 for starting to 1-to-50 
for running. Bore is 27 mm., about B$". 

Made for bikes weighing 22 to 28 lb., 
the motor is simply clamped on, leaving the 
pedal drive unaltered. A friction roller trans
fers power to the rear wheel. On a level the 
0.6-hp. motor gives speeds from 1 to 12 
m.p.h., and it's said to take a 7-percent 
grade with ease. Arrangements have not 
been completed for its distribution here . 

i 
·~ :- ,. : 

·2.;...!4. 

For a single-plank scaffold he nails a two
by-four cleat across the center of the plank. 
A long board is bent over the cleat and 
nailed at both ends. Two-plank scaffolds 
require only two cleats across the double 
width.-Victor H. Lamay, Upper ]ay, .N . Y. 

Rack Keeps Pens and Pencils 
from Rolling off Table 

YouR drawing table won't be as cluttered 
if you keep pencils and other drafting tools 
arranged in this wooden rack. The board is 
7~" by 7W' with}~" grooves routed as shown. 
A ~$" by %" strip in front acts as a stop, and 
the slant is provided by two ~, by 2~" 
dowels in back. The rack lines the pencils 
up for easy selection and prevents them from 
rolling off the desk or under the work
Glenn A. Wagner, Delmar, N. Y. 
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OUTRIGGEQ --n 

SHELF - --tt 
BRACKET 

l.EEBOARD IS CLEATED IN 
DOWN POSITION TO ELI M 
INATE NEED FOR WEIGHTING 
IT. LIGHTW EIGHT COQD IS 
USED WHICH Wll.L BREAK 
IF' LEEBOAQD STRIKES 
UNDERWATER OBJECT 

• 

.. 
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Light and fast, this three-hulled craft will 
quickly put you under sail, whether you live 

I u 
I 
I 

•• 
Ul 

Bfl George Daniels 

er 
t • ID 

HERE~S a fast little boat you can stick 
together in a couple of days. The secret 

of the speedy job is a synthetic-resin ad
hesive. This provides a bond stronger than 
the wood itself and so waterproof that you 
could boil the joints all day without causing 
them to weaken. 

The boat belongs to the class of fast sail
ing craft sometimes dubbed trimarans. She's 
so light a mere whisper of a breeze is often 
enough to move her. In a really good breeze, 
you'll streak along like a speedboat-without 
heeling more than a few degreesf If be-· 
calmed, the boat's light enough to paddle. 

Little work space is needed. The hulls 
are so n.arrow you can build them in the 
house, upstairs or down, and slide them out 
the window. I worked in our living room, 

• 

near salt water or fresh. Built for easy dis
mantling, she can be carried for miles on a ·car. 

• at Ul 

eek 
winding up the entire job in one week end. 

Several waterproof adhesives suitable for 
boat work are on the market. Mix just be
fore use and apply with an inexpensive paint 
brush, coating both of the surfaces that are 
to be joined. When you are through, wash 
the brush in cold water. 

At ordinary temperatures, the glue .will 
set hard overnight. But you can speed up 
the job by putting the glued parts in a room · 
heated to 85° or 90°. For instance, the main 
hull frames for this boat were cut and glued 
in the morning, hardened in a hot kitchen 
during the day, and fastened to the length
wise pieces-the keel, chines, and stringers 
-in the evening. -

Cut the hull frames as the first construc
tion step. You'll note from the drawing on 
the facing page that two frames of each size 
are required, except in the case of the middle 
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Glued frames for the main hull are spaced at 
24" intervals along keel (above left ). Guide 
cuts for beveling the keel and chines are made 
with a saw (center ). Battens are clamped to 

one. For the latter only, use side members 
2~" wide. 

Clamp the parts together until the glue 
has set . If you haven't enough clamps, drive 
a brad or two through the pieces. You can 
pull these out later if you wish. 

In assembling the hull frames, align the 
upright members and the bottom piece care
fully with a try square. This is important, 
for after the glue has hardened it won't be 
possible to make changes. Use newspapers 
to keep the glued parts from sticking to the 
floor or workbench . 

. . ,.... - • ·-· .. ~-:---r 
• <. 
~ . . ~ "' • . '. . . . . . . . ........ . . 

• 

• 

. •. :, 
. ~. i ·. 

y~::··~ .. · ... '"")." . 
Two hinges bolted together join the boom and 
mast ( left ), allowjng the boom ,·ertic.:a) and 
horizontal mO\'ement. A plastic drink stirrer 
(center ) sen ·es as shear pin for the rudder. 
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the sides of the saw to keep it from cutting 
too deep. V notches cut at a 60° angle in several 
pieces of scrap stock ( right ) keep the pontoon 
planks aligned while glue is setting. 

When the frames have set, glue them and _ 
the two stems to the pine keel. For added 
strength, join the stems to the keel with }4" 
d owels, or perhaps simply a nail driven 
through the keel into the base of each stem. 
Also glue the chines and stringers in place, 
tying them and the frames with heavy cord 
until the glue has set. Be sure all elements 
are properly aligned before setting the hull 
frame aside to dry. 

Then turn to the pontoons. Use battens 
to lay out the side and top planking to the 
dimensions given on page 186. In the origi-

Leeboard cross arm, a length of two-by-four, 
is marked (right ) for two brass door hinges 
that hold it to the outrigger beam. Here the 
leeboard is seen in the up position. 

• 
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Main hull presents trim appearance as it nears 
completion (left). Note the large screw eyes 
in stern. A pin dropped through these and two 
mating eyes in the rudder hold rudder-tiller 

nal boat, these parts \vere cut from 3~" ma
hogany veneer, but ~, waterproof plywood 
could be used just as well. 

With a block plane, bevel the bottom 
edges of the sides to about 60°. You don't 
need to worry about the bevel being exact 
since the glue will fill in small gaps. Also 
cut the nose blocks and the two 60 o bulk
heads on which the outrigger beam is to 
be mounted. 

Coat the beveled surfaces of the sides 
with glue and join them by driving in a few 
brads. Cut 60 ° V notches about 3" deep 
in several blocks of scrap wood and rest the 
glued sides in these. Glue in the nose blocks 
and two center bulkheads. 

Other frames for the pontoons are simply 
cut to length and stuck in place with glue. 
It's not necessarv to notch or fit them. The . 
gap-filling qualities of the adhesive will 
take care of this. 

'Vhen the sides have set, plane off the 
upper edges so the top panels will lie flat 
for gluing. You will notice at this point that 
the top edges have a definite upward curve 
near the ends. The top planks wil1 easily 
conform to this curve if drawn down at the 
center with cord. 

Before gluing on the top panels, apply a 
good boat paint to the inner surfaces of the 
top and sides, leaving unpainted strips where 
glue must be spread. Glue on the 1" by 12" 
by 36" tongue for the outrigger beam at the 
same time you are attaching the top panels. 

By now the main hul1 frame should be 
fuJ1y dry. The side planks go on first. These 

assembly in place while boat is in use. Mast 
is mounted on its step with a hinge ( right), 
permitting mast to be walked up. Two bolts 
in the step allow remo\·al of hinge and mast. 

are straight lengths of W' mahogany 12" 
wide in my boat, but ~, waterproof ply
wood could be used. Since the curve of the 
sides is so slight, very little beveling is 
necessary on th~ edges of the frames. Here 
again, the glue saves you time by making 
an exact fit unnecessary. 

Tie the side planks in position tempo
rarily and mark on them the position of 
stems, side frames, stringers, and chines. 
Then remove the planks and apply glue 
both to the framework and planking. At 
this point, it's best to have a helper in apply
ing the glue so it won't begin to dry on any 
part before the plank is set in place. 

If you use partly qriven brads to hold the 
planks to the chines, you will find it possible 
to apply the bottom planking before the 
sides have set. Bevel the lower edges of 
the side planks and the keel so the bottom 
planks will fit Hat. Try these in place before 
applying the glue, and be prepared with 
enough clamps to hold the twisted portions 
at each end of the boat. 

If your bottom planking is not plywood, 
the stresses may cause it to develop a split 
or two. But don't let minor splits worry 
you. A little glue will seal them. As the 
final step in the planking job, glue on a rub 
strip, holding it in place with partly driven 
brads. When the glue has set , pull these 
out and plane down the strip. 

Then turn the hull over and glue in W' 
by 3~" reinforcing ribs midway between the 
frames. Floor the boat with slats or ply
wood, glue in a seat cut from %" stock, and 
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Pontoons are bolte d to the outrigger beam. This allows dismantling boat into smaller units • 

follow with blocks for mounting the mast 
step and outrigger beam. Install a 2" by 2" 
crosspiece at No. 4 frame for the pulley 
block, ~nd add the inner stringers. The 
forward deck can be glued on, but you may 
prefer. screws to give access for seasonal 
painting. 

Glue up the outrigger beam, using two 
lengths of 2" by 3" fir for the side members. 

MAST 2" X 3" X 21 ' FIR 

\ 

SAil 
10' 

s' 6" 

• 

Boat is rigged like this. The jib is run up on 
the forestay. Stays are stainless steel sash cable. 
Three battens are used in the sail. 

186 POPULAR SCIENCE 

• 

• 

This beam allows some flexing, preventing 
any excessive twisting on the lightweight 
hulls. Like the mast step, the beam is 
attached with bolts for easy removal. Re
moving these parts allows the hull to rest 
flat on the car top. 

Shape the leeboard and rudder from 1" 
white pine. Only one leeboard is used, since 
this kind of boat doesn't heel enough to lift 
out of the water to any appreciable extent. 
In the original boat, the leeboard was 
mounted on its oak crosspiece with heavy 
shelf brackets. If the boat is to be left in 
the water, however, it would be advisable 
to use straps of }4" bronze bent to a right 
angle instead of steel brackets. 

If you find it necessary to splice a mast, 
take special pains with the joint. Cut the 
two pieces at an angle and clamp firmly 
while the glue is drying . 

The finish consists of clear varnish on the 
main hull sides and on the pontoons, yellow 
enamel on the bottom, trim, and the spars. 
A secondhand Comet sail will serve very 
nicely if you are not prepared to buy a new 
one this season. 

One advantage ~f the boat is its port
ability, allowing you to pick and choose 
sailing locations. The main hull weig4s 
only 75 lb., the pontoons less than 30 lb. 
each. Dismantled, the boat has often been 
carried 50 miles atop a car. END 
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FRONT 
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Cheese G1•ate•• Catclaes the Crunabs 

I F SPAGHETTI is a specialty in your 
home, you'll want this attractive grater 

for the dry Italian cheese that tops it off. 
The grater does a fine job, too, on bread 
crumbs and other dry foodstuffs. The grat
ings fall into a drawer, ready for use . 

First obtain a suitable grater. Its size 
d etermines dimensions of the box and 
dra'vver. I used the common half-round type, 
snipping off the ends and then Hattening it. 
Dimensions in the drawing are suited to the 
grater that I had. 

All wood parts were cut from W' stock 
with the exception of the b ody of the dra\H'r. 
This is }~" plywood. The drawer pull is a 
small five-cent knob. 

Begin by making the grooved molding 

Metal grater fits into a 3/16" grooYe cut in 
the frame molding. If cutting this presents any 
difficulty, you may be able to buy suitable 
molding already grooved. The molding is 

that frames the grater, modifying the dimen
sions given if n ecessary. Lay out a pattern 
for the back and cut to shape. Drill a hole 
for hanging up the grater. After cutting 
other parts, assemble \Vith glue and small 
brads. First join the sides to the hack. Then 
butt the bottom b etween the sides. After 
tacking the molding to the sides and bot
tom, slide in the grater, and put the top 
part of the molding in place. 

Butt joints also are used for the drawer. 
Glue on a false front and strengthen it with 
brads driven from the inside. 

Hound all edges with a rasp or coarse . 
sandpaper, finishing with fine sandpaper. 
The wood parts may be stained or left nat
uraL-Doris Aller, San Francisco, Calif. 

mitered, but other parts are assembled with 
butt joints. The finished grater is used as aboYe. 
Protect the box with spar , ·arnish or lacquer, 
ru blwd down and wnxccl. 
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This filigreed latticework was jigsawed from 
3f" waterproof plywood. The drawing a t ]eft 
gives you the pattern on 1" squares. 

• 

By Hi Sible fl 

NOTHI NG you can do with a hammer 
and saw will add more to a plain arch 

or entrance than latticework. Most of de
signs shown here can be sh·aight hand-tool 
jobs. Even the filigreed trellis shown on 
this page was cut out by hand. If you have 
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ftECTION 

MOLDING MITERED 
OVER JOINT 

OOWI:L 

1-- 6' TO GROUND 

Arched gateway is a uniYersal favorite. Band
saw was used to cut out arch members. They 
are joined with dowels and waterproof glue. 

a power jigsaw but find that the p anel is 
too long to be handled conveniently with 
your equipment, you can cut it out in sec
tions. Then assemble it in its location with 
glued and splined or doweled joints. In all 
such outdoor work, use a waterproof glue 
such as a resorcinol or urea type. 

A simpler installation is shown at the top 
right of this page. Here the lattice is nailed 
to strips on the posts and porch roof. You'll 
find that one Jattice strip at top and bottom 
needs a short filler piece between it and the 
nailing strip. 

One of the most popular types of gate
way is the arch pictured above. The arch 
members are bandsawed in three sections 
and joined with dowels and waterproof 
glue. Note that the horizontal strips pro
ject beyond the frame members both ways. 

At right is an effective desi~n for an 
archway of not less than 4' radius. The 

NAILING STRIPS 

~(:. ! 

~ 
ft\f'\ ~· 

( " , $ .. '-

Simpler desi~n abO\·e is a hammer-and-saw 
job. Middle slat overlying others should be 
shimmed up at top left-hand corner. 

I 

- ., _-r, 
This style is adaptable to an arch with an 
opening large enough to permit bending the 
frame. Spruce was bt>nt and scn •wed to wall. 
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Rim of this half-wheel pattern was scroll
sawed in three sections and joined with glue 
and dowels. Inner curved piece was naileq. 

"" - --·--- -- 1 .. ~-.. 

Attractive trellis arrangement alongside chim
ney breaks up the straight lines of the fence 
and provides support for climbing vines . 

Open latticework encloses this long porch. 
Circular opening at the gate was built up of 
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curved pieces are spruce, soaked and bent 
and then fastened to the wall with masonry 
anchors. The slats were nailed on radially. 

The half-wheel pattern at left ha~ a rim 
scrollsawed in three pieces. The inner ring 
was bent and nailed to the spokes. Hickory 
or spruce, soaked overnight or steamed, is 
suitable for this part of the design. END 

Seat with trellis has bandsawed top beams 
built up with doweled lapJ'oints. Note that posts 
are creosoted below gra e as rot protection. 

several pieces glued and doweled together. 
Careful sandpapering and filling conceals joints. 

• 
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Bread Slieer Works like a Miter Box 
UNIFORM slices of bread drop out a slot 

into a basket or pan when the end of this 
cutter is allowed to overhang the work sur
face. A sawing action with the knife cuts 
the slices evenly as fast as you can feed 
the loaf into the box. 

The slicer was made from W' plywood. 
For some home-style lo;n·es it may be neces
sary to vary the dimensions slightly. In lay
ing out the parts, note that the sidepieces 

are notched to receive the 3" b y 6}~" end. 
The lowered sides make it easier to grasp 
the loaf and box. 

Continue the knife slots 1/ 32" below the 
top surface of the bottom so the knife will 
separate the slice cleanly. If the slots are 
cut with a power saw, widen the kerf with a 
second pass. Smooth the slots by drawing 
sandpaper through them. Varnish or lacquer 
the finished box. 

f:tuiek-Adjusting Cla10p Ja'v Loek.s with a Twist 
\VrrH these C clamps, you don't have to 

waste time making adjustments. To suit the 
clamp to the work, you slide the pressure 
rod in or out. A clockwise twist of the 
handle then locks the rod to the threaded 
member, a roller jamming in an internal cam 
when the rod is turned in one direction. 

A further twist of the handle causes the 
foot to exert pressure on the work. A 
counterclockwise turn unlocks the bar and 
al1ows it to be withdrawn. 

Richards' Industries, Inc., Grand Rapids, 
~lich. , makes the clamp in 2" to 6" sizes. A 
ball bearing between the foot and rod end 
prevents torsion on the work. 

Plastic Cemented for Turning 

RuBBER cement provides an easy mount- . 
ing method when you want to turn a plastic 
disk. Attach a piece of wood to the lathe 
faceplate or mount the wood on a scf'ew 
center. Apply cement to the wood and to 
the masking paper on the plastic, let it dry, 
and then press the plastic and wood fi rmly 
together. Push a smaller block of wood 
against the plastic with the tail center.
Joseph F. Grece, Bronx, N.Y. 
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Though they look like straight-<-ut tapers, hopper joints 
can be trick y because compound angles deceive the eye. 

T APERED boards are those that are cut 
on a slant. In most cases that's all thev 

• 

are- which is fortunate for the amateur 
workshopper. Calculating angles and cut
ting them accurately with h and tools can 
sometimes be a tough job. 

But when you are tapering table legs the 
exact angle makes precious little difference. 

l I ! r I . 
/' . . 

' ' I . : ! ' . 

:.' 
-- -- - -... - -

IOWL & MALLET 
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All that matters is that the mating pieces 
have the same taper-or appear to have it. 
The same is true for bench ends, door stops, 
and clamp wedges. 

In th is form tapers are easy, for even 
where precision is required, the measure
ments are usually given in lengths rather 
than angle of slope. All you have to do is 

SHIMS 

TABlE 
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Saw tapers as you would any stra ight edge. 
Pencil center lines; cutting lines may he seored. 
When nesting tapers. allow for saw wast<•. 

measure the given dimensions-say the 
width at top and bottom-and connect the 
lines with a straightedge. 

Let's say you need a board of given 
length with one edge tapering from -!W' at 
one end to l W' a t the other. AB von have 

• 

to do is murk these dimensions and saw to 
the line, letting the angle fa1l wh<'rc it may. 

. . ' : 
I. . ' . . 
H . . . 

DoOR STOP 

CONCRETE FORM 

.. ... ...._ ... ._--.. 
~ .. .. -

.. 
' .. : .. ·· 

• 

/ /r 
5. Rip !oOhort ~t>ction10 hy holding the work in 
:\ \'ise. Saw half through; then cut from the 
other end. Support long pit•ecs on sa whorscs. 

6. J.:aul" are at ri~bt un~lt>~ to the fa•~es in 
square box. But to make hopper <.'Oill<.' out square 
l'nds must he at a less than 90° angle. 

Oftt•n you'll need two such . pieces, and you 
can save material by nesting them in a sin
g]e board of sufficient width (Fig. 1 ) . Re
member that some stock is lost in sawing, 
so allow W' or more betw~en the pieces. If 
the hoard isn't wide enough to make two 
such pieces in the same length (as wou]d be 
the case if the mcasurenwnts were upped to 

. . 
- .. ---- -· .-, 

• -· ... .... ·.. . -- , _,.; ..... -. .. . 

CLAMP WEDGES 

liNCH 

. . 
: : 

! ., 

. . 
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~ 
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. ·t 
I I, 
: ! ' I . . .. . r :. ' 
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2" and 6") you can still save some stock by 
nesting them for part of the length. This is 
shown in the upper sketch of Fig. 1. 

Bench ends and the like are often ta
pered about a vertical center line (Fig. 2), 
especially when hardwood chosen for its 
grain is used. To lay out such a pi~ce, pen
cil a center line and measure to both sides. 
Incidentally, it's easier to erase a pencil line 
from wood than to sand it off. 

To taper legs symmetrically from four 
sides, square the ends and draw the taper 
lines on opposite faces (Fig. 3) . This will 
give you guide lines to follow and enable . 
you to correct the saw by cutting alternately 
from one side and then the opposite. Be
gin ripping at the thick end of the waste 
where it is easy to start and there is enough 
support to establish the direction of the cut. 
As the waste strip gets thinner, hold it against 
the saw with the left hand. Smooth the 
sawed faces and draw cuttil).g lines on them 
to guide you in sawing the remaining sides. 

If the taper is slight, hold the work in a 
vise or against a bench stop and rough down 
with a jack plane. More taper can be nego
tiated with a draw knife. vVhen a leg tapers 
only from two adjacent sides, half the work 
is called for but the layout is approximately 
the same as in Fig. 3. Draw the taper for 
one edge on opposite faces, and work to 
the line. Lay out the second taper on the 
finished side and the one opposite to it. 

Section tapering, illustrated in Fig. 4, is 
accomplished by ripping a strip from op
posite corners-or points near these cor
ners. Give thought to the direction of the 
diagonal, for one way it emphasizes the flat 
grain while from the opposite corner it gives 
a quarter-sawed effect. Rip short pieces in 
a vise, as in Fig. 5. 

Up to this point tapering is a cinch. But 
sloping sides appear also in that mathe-

7. Measure column length on the blade of a 
square and slope on the tongue. A line drawn 
along the tongue gives the end angle. 
194 POPULAR SCIENCE 
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These a re the first steps for practically any 
kind of hopper side. Bevel A is obtained as 
in Fig. 7; for B, set a bevel square to A. 

matical headache, the hopper. Sometimes 
you see this construction as a flared bowl or 
flower-pot holder, sometimes as a tapered 
column or a form for a concrete pier. The 
chief difficulty with hoppers is that their 
angles are never quite what they seem to 
be. In Fig. 6 the butted corners of a hop
per are compared to those of a square-sided 
box. In the box the butting ends are square 
with· the faces of the stock and also with the 
top and bottom edges. In the hopper the 
ends are square with the edges, but since 
these are beveled, neither end nor edge is 
square with the face. · 

To locate cutting lines for the sides of a 
hopper or tapered column it is necessary to 
proceed systematically. Some information 
is usually given in advance. Or, if you are 
drawing up your own designs, you will pick 
dimensions to fit your requirements. Let's 
say you need a column 10" high having a 
slope of 2". The ·height is measured along 
a plumb line dropped perpendicular to the 
base. Since the sides lean off the vertical, 

• 
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The edge angle for square-base hoppers may 
be found by any of these methods. On a bev
eled end, mark the angle with square or pro-

they will actually have to be more than 10" 
long. Knowing the height and slope, you can 
determine the length by using a framing 
square as in Fig. 7. Lay the square oo the 
edge of the piece with these figures co
inciding with an arris. A pencil _d rawn along 
the tongue marks the angle of the end. Set 
an adjustable bevel square on this angle and 
use it to mark the same angle at the opposite 
end. These are indicated as steps A and B 
in Fig. 8. 

From the point where the end-bevel line 
meets the face of the stock, square a line 
across the face (step C, Fig. 8) . Draw a 
center line and measw·e each way from it 
to determine the slope of the sides (step D, 
Fig. 8 ) . The slope here is given as 2" in 10". 
That is, each edge slopes 2", m aking the 
hopper 4" narrower at the top than at the 
bottom. Since !he join ts are butted, these 
dimensions appfy oply to the overlapping 
members; the inner pair must be' narrower 
by twice the width of the end bevel, W. 

Getting back to the out-of-sq uare joints . 

tractor as in Figs . . 9 and 11. To mark the cutting 
line on a square end, follow Figs. 10 and 12. 
The fi rst four steps are same as in Fig. 8. 

shown in Fig. 6, if you saw off the ends on 
the bevel line, all you have to do is square 
across the bevel to get the cutting angle. 
This is shown in Fig. 9. When the sides 
are put together, the beveled ends will be 
horizontal. Therefore cuts that are 90° to 
the bevels will square up. 

This is a fairly easy solution, but it won't 
hold in all cases. There are times when it 

13. Lay a straightedge from the end of the 
slope line to point G or G 1 and mark the cut
ting line. Use a sharp point or knife blade . 
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14. Layouts for polygons follow the same pro
cedures as for squares except that the angle 
or distance G-G1 varies with number of sides. 

is better to lay out the cutting line on the 
square end before sawing the bevel. The 
process then b~comes slightly more complex. 

Repeat steps A to D of Fig. 8. You will 
notice that the lines called for in steps C 
and D intersect. From the intersection, 
square a line straight up and across the end, 
as in step F, Fig. 10. For convenience, let's 
call the place where this squared line ter
minates point G. Connecting G with the 
end of the slope line gives the cutting line 
(step H, Fig. 10). Though it's arrived at 
differently, the angle is precisely the same 
as that obtained in Fig. 9. Set the bevel 
square on ·this angle and use it for marking 
the remaining edge or edges. 

If you are still in doubt as to why a cut
ting angle drawn on a square end differs 
from that drawn on a bevel, study Figs. 9 
and 10. Whereas the line drawn on the 
bevel is square with the face, the diagonaL 
H, swings to the right because the slope line 
moves toward the center as it extends from 
the intersection, F, to the end of the stock. 

Though there are many variations in hop
per joints-miters, polygons, and the like
the two basic approaches to the problem of 
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finding the cuttmg angle are shown in Figs. 
9 and 10. For other applications it is only 
necessary to extend these methods or sub
stitute the appropriate angle. Thus, . Fig. 11 
shows how to mark the side of a four-sided, 
square-base hopper using miter joints. As 
is usual with miter-joined structures, all four 
sides are the same width. Find the end 
bevel as in Fig. 8 and cut off the waste. 
Draw a cutting line on the beveled end 45° 
to the face. The only difference between 
a mitered and a butted edge is that the 
angle is 45 ° instead of 90 °. 

To find the angle without beveling first, 
proceed as in Fig. 12. Steps A to D again 
follow Fig. 8. Step F, is the same as in Fig . 
10. Now measure the length of the bevel 
line, W, and lay off an equal distance from 
point G. This measurement gives you G 1 • 

Connect G1 with the end of the slope line to 
get the cutting angle. 

This is typical procedure for any polygon. 
Referring to Fig. 14, you can see that the 
layout of any hopper having from 3 to 8 
sides is exactly the same as in Fig. 11 or 12 
except for the base angle or the distance 
from G to G1 • If you cut the bevel first , 
mark the edge angle 30°, 54 o, 60°, or what
ever is required for the given number of 
sides. Note that the angle is measured from 
the face. Mark the desired angle with a 
protractor and extend the diagonal to the 
opposite arris ( G1 ) . 

Laying out the angle on square-end stock 
exactly follows the procedure described for 
four-sided miters except that the length of 
the line G-G1 is determined by multiplying 
the bevel length, W, by the factor given in 
the upper table of Fig. 14. In a six-sided 
polygon, for example, the multiplier is .58. 
Thus, if W measures 1W', the length G-G 1 

will be 1.5" multiplied by .58 or .870". The 
distance to lay off would be 1~". It isn't exact 
(Jf' would be .875") but it's as close as a 
saw and pencil will come in any case. 

After sawing the edge you'll usually have 
to true it up with plane and. sandpaper. 
You can correct for slight irregularities in 
this smoothing operation. 

Hoppers can be assembled with plain or 
reinforced joints, using slip tongues or 
dowels. Clamping is a little more difficult 
than with straight columns, but if the taper 
is so steep that the clamps _fall off, they can 
be restrained with wires fastened to nails 
inside the column. A square tapered column 
is easily clamped by driving over it two or 
three square frames built to fit. END 
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~_;-' NEW TOOLS 

Ne'v Precision Bench Shaper. 
A 7" bench shaper is now being manufac
tw·ed by the South Bend Lathe Works, 
South Bend, Ind. Table slides and the 18" 
ram ~ue milled and hand-scraped for pre
cision fit. Cutting spt-·ed is variable from 3' 
to 118' per minute. Stroke rates from 42 to 
195 are available in fom steps. The swivel
ing tool head has 3" feed. A }~-hp. motor 
drives the shaper. 
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Pliers Turn t .~orners. Designed 
for work in tight and inaccessible places, 
these new pliers are quickly set to various 
angles to suit the job at hand. They are said 
to provide plenty of holding power at any 
angle. The jaws release automatically by 
spring action. Manufactured by Industrial 
Products Company,. Philadelphia, the pliers 
are 10~" long, weigh 8}~ oz., and sen for 
about $3.25. 

· Torch Burns Tank Gas. A new 
series of torches introduced by Welclit, I nc., 
Detroit, is designed to use atmospheric air 

. and propane or acetylene, carried in small 
portable tanks. Shown in use above is a 
light torch with needle-valve adjustment. In 
the inset is a larger ~1Je that has vV eldi
maticCO trigger control. \Vhen released, this 
cuts the flame to a pilot light. Pressed , the 
trigger again gives the original work flame. 

. . 

, . 
. ' . . . ' . . ... . 

. . . . . 

.· . ,. 
' 

. . 

Tool Drives Sereo"·s anti Taps. 
A folding lever on the TooldriverCO gives 
leverage for driving big screws and taps. A 
ratchet mechanism makes the action simila1· 
to a brace and bit when the lever is out. 
With the lever folded down, the tool he
comes a ratchet screwdriver. The chuck 
takes taps up to 34". W~stport Tool Co., 
Portland, Ore., prices it at $3. 75. Screw
driver bits of different size can be used. 
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Milling (;apaeity Increased. The 
short transverse travel of small milling ma
chines limits their usefulness. An adapter 
plate overcomes this difficulty by allowing 
the vise or work to be mounted at a greater 
distanc~ from the spindle. This permits the 
use of boring heads and standard-length 
drills and reamers. 

The plate can be made from aluminum 
alloy, brass ,or steel, but cast iron probably 
is best. The plate dimensioned in the draw
ing is for milling machines that use W' 
square T-slot keys. 

The plate opens up a big new field of 
possibilities. An mdex head u~ually is 
mounted with its axis perpendicular to the 
spindle, but with the plate you can mount 
it to face the spindle for such jobs as rotary 
milling or making simple drill jigs.-]. C. 
Magee, Schenectady, N.Y. 

Fuel Puntp Circulates £oolant. 
A Ford fuel pump can be adapted for use 
as a small coolant or circulating pump .. As 
set up in the accompanying photo, the 
pump lifts liquid about 24" and delivers 
about two quarts a minute at 700 r.p.m . 

The socket that receives the push rod 
was removed and a pair of side arms, en
closing a brass roller, riveted on in its place. 
An eccentric installed on the end of the 
pulley shaft provides movement of 5j32". 
A bearing was mad.e by welding a piece of 
~, pipe to the edge of a piece of W' by lW' 
by lW' angle. The pipe was poured solid 
with babbitt metal and then bored on a 
lathe. The upright :J4" fittings act as an air 
chamber and help deliver an even How.
G. R. Enevoldsen, Lovell, Wyo. 
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CHUCKING 
PIECE 

PLU~SIZE 
"8 
'4 
~ 
\12 
14 

I SLOTS 

I 
I I 
L...J ARBOR 

FOR "2. '10 ~ .. ~ - ~ 
• ~ ... 
• , ........ 
• '". -~ 

Stub Arbor t_-:-st•s Pipe P lug. 
There are several ways of mounting a piece 
of work to turn it down concentric with 
an existing hole. The method above holds 
the work tightly but doesn't mar the bore. 

Rough-turn the stub to about 1/ 32" great
er than the desired diameter. Then drill and 
tap it for a suitable tapered pipe plug <mel 
mill or hacksaw a slot l j l6" wide across it. 
Rechuck the arbor, screw the pipe plug 
lightly in place, finish-turn to exact size to 
fit the bore, and face the loeating shoulder. 
Tightening the plug expands the arbor, 
holding the work securely for either turn
ing or facing. 

Loekin g Studs or Nuts. If lock 
washers aren't available or won't do for the 
job at hand, here are some other dodges. 
When a nut is used, you can resort to the 
solutions illustrated in A or B. To lock a 
stud in a metal b lock, grind a g.roo\'e length
wise, turn the stud into the block, and jam 
it by punching metal into the slot from the 
edge of the block, as in C. A]tprnatively, 
metal from a nut can also he upset to lock 
it on a stud.-George Bumley, Oakland, 
Calif. 

• 

-

. 
Soekets Speed Adjustnten t. Two 
J4" wrench sockets pressed or brazed on the 
vertical feed knob and vise screw of the 
milling attachment above provide quick ad-
justments and a more even feed. · 

The :3 j l6" size hex or 12-point sockets 
are weJl suited to the job. Adjustments are 
made by inserting a chuck wrench into the 
square holes. In my case the wrench is fitted 
with a hooked pin to give crank action. 
\Vhen the feed slide is near the upper limit 
of its travel, the chuck wrench may foul the 
Yise screw. Then, instead of the chuck 
wrench, I use a standard }4" speed wrench. 
-H. Landmw1·, Tampa, Fla. 

Op posite Thread s l\lake K nurl. 
Lathe owners who lack a knurling tool can 
accomplish the same result by first cutting 
right-hand threads and then left-hand 
threads · on the knob or other metal part 
where knurling is desired. The fin er the 
thread, the finer the knurl , hut eight threads 
per inch give a good pull grip. l\lultiple 
threads provide a better twist grip.- Fred 
F. Davis, Edmonton, Albe1ta. 
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Husky and rigid, this spindle-nose chuck and its collets ·are capable of really precise work. 

• a I 

Bg Ken Murrofl 

EXTREME accuracy, the principal merit 
of draw-in lathe collets, is sometimes 

Jacking in ordinary collet sets that use a 
fairly thin sleeve for the spindle-nose chuck. 
This one is big enough to give great rigidity 
and strength, and is capable of high pre
cision. In the dimensions given it fits a 
popular 10" lathe, but the simple design 
can readily be modified for others. 

0 

With the collet chuck shown, a standard 
draw-in spindle was used, being already at 
hand. If you don't have one, you can make 
it from a length of seamless steel tubing. 
One end is threaded internallv to take the 

• 

collets and a hand wheel is fitted to the 
other. Dimensions will depend on the lathe. 

To make the nose, cut a piece of 3" cold
rolled round stock to approximate length, 
chuck in the three-jaw, and face off. Re
verse in the chuck and face to length. Run 
a W' hole through the center and counter
bore to a depth and diameter suitable for 
threading to ~atch your lathe spindle. After 
threading ( in my case 13~" -8), remove the 
work from the chuck and screw it on the 
spindle. Bore out the through hole to .652" 
with a 12 ° taper opening out to .840" at the 
face. Knock off the edge of the nose at 45 o 

and knurl part of the nose barrel. Run a fs" 
drill into the side to make a blind hole for a 

<;panner wrench for 
unscrewing the nose. 

Time can be saved 
if vou make the collets . 

'h." I TH-:. t • 
,, .652 

• 

in pairs, using }'" by 
6W' drill rod mounted 
between centers. Turn 
the outside diameter. 
to .850" and then turn 
a length of 2" from 
each end down to 
.650". Thread each 

o/a SPANNEr~-- .•• l ..... . 
---

200 POPULAR SCIENCE 

Copyngh ed materli.JI 



After the bar stock is faced on both ends, it 
is bored out and threaded to fit the headstock 
spindle. The threads should be cut carefully. 

end for :14" to suit the draw-in spindle-.645"-
26 for standard ones. At the middle of the 
piece, take 12 ° taper cuts down to the .650" 
diameter, forming the collet heads. Remove 
the work from between centers, chuck near 
the middle, and separate the two blanks 
with a parting tool. Put the collet nose on 
the spindle and use it to hold the collets, one 
at a time, as you face and chamfer them. 

The collet holes ·to receive the work
a full set might range from W' down to 
l / 32" in 32nds-should be made with care. 
Use a drill l / 64" under the desired finished 

Collets are turned in pairs, nose to nose. The 
blank is chucked to cut them apart. A finished 

Medium diamond knurl is made with the col
let chuck on the spindle. A transverse blind hote 
for a spanner goes in relie"ed center section. 

The taper in the collet chuck is made with the 
compound set over 12°. For best finish, use a 
newly honed round-nose tool and very fine feed. 

collet should never be used to hold stock that's 
more than .005" over or under its nominal size. 

AUGUST 1949 201 

• 

• 

• 

Copyngh ed material 



• 

Setup for slotting. Here saw is reversed and 
lathe run backward to avoid inside burr. With 
work over saw, a com· cntional setup would do. 

size and then a drill of the exact size. Chuck 
them in the tailstock and run in the drills 
to a depth of about ~" . . \Vhen all collets 
have been drilled, put on the three-jaw and 
chuck each collet backward, with the 
threaded end toward the tailstock. Then 
feed in a ~, drill to the base of the head, 
leaving a collet bore about ~, long. 

Use a milling attachment, if you have one, 
to make the three slots 120° apart. (Lack
ing it, you can devise some clamping ar
rangement on the carriage. ) Use the draw-in 
spindle to protect the collet threads from 
the milling vise, and mount a .040" slitting 
saw. If you set up the cut under the saw, 
reverse the tooth direction and lathe rotation 
to avoid an inside burr. END 

Small Drills Chucked ''Tit.h Cored Wire Solder 

Tiny ~fotor Bas Reducing Gear 
PRoYIDED with a 12-to-1 redl.tction gear 

and a · pulley, this British electric motor is 
designed for use in models and smaB con
trol devices. The Mighty ~~fidget® operates 
on a single flashlight cell, and its armature 
turns up to 10,000 r.p .m. on two cells. The 
permanent-magnet DC motor is ren•rsihle 
hy a change of polarity. Distributed by 
~Jodelcraft, Ltd.. London, it is made by 
Victory Industries. Guildford, England . 
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IF YOUR drill chuck won't close down on 
a very fine drill, cut a short length of rosin
core solder, roll it on. a flat surface until it's 
straight, and force it on the drill shank. If 
necessary, ream the solder core out with the 
drill itself. The chuck jaws will form the 
ridges shown at left. - E. H. Godfrey, High
land Park. Ill . 

l'tlot••r Mount Set Two Ways 
AMONG the advantages of this motor 

mount are easy adjustment of belt tension. 
easy speed changes by means of step pnl
Jeys, and easy transferal of the motor to 
operate separate power tools. ~lake as many 
of the lower bases as there are locations 
where you'll want to use the motor, and 
leave each such base permanently there. 
The upper base is permanently mounted to 
the motor, and the cleats on each of the 
lower bases are spaced to make a sliding 
fit for it. Plywood. ~, or %" thick, is pre
ferred material for both of the pieces.-\V. 
Teehoon, .Uasterson, New Zealand. 

• 
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Both small and large boring bars fit this 
holder. Note split slee\'e on small one above. 

SO HUSKY it will handle the toughest bor
ing jobs your lathe is capable of, this 

boring-bar mount merits a permanent place 
on your tool shelf.. With the addition of 
simple split sleeves or bushings, it will hold 
bars of various sizes. 

For the body, use a block of cold-rolled 
steel approximately the size shown in the 
drawings, which will fit a 9" or 10" lathe. 
Face the bottom in the four-jaw chuck, if 
you haven't a shaper. Then reclamp it with 
the trued face flush against one jaw as shown 
below, and drill and ream, or bore to size, 
the hole for the bar. In use this must lie at 
lathe center height. Spot the hole as far 
from the bottom face as the distance from 
the lathe center to the top of the compound 
rest on your lathe. 

Drill two %" holes through from top to 
bottom of the block for the clamping bolts. 
Then cut the slot up from the bottom to the 
boring-bar hole, using a hacksaw or, if you 
have a milling attachment, a slitting saw as 
shown at the right below. 

Drill the transverse hole for the bar clamp 
screw~" past the slot with a 5/16" bit; then 
open it just to the slot with a ~~" drill. Tap 
the smaller part ~~" -16. Finally, chamfer all 
edges of the block and draw-file smooth all 
over. 

~fake the clamp shoe from a piece of 3~" 

With trued face flat against one chuck J"a\V, 
the %" hole is started with a smaller rill, 
e\·entually reamed or bored to specified size. 

Straddling full width of compound rest, the 
holder gh·es sturdy support for hea\'y cuts. 

-
by 1" bar stock to fit the tool-post slot. The 
steps for the T shape can be hacksawed and 
filed, but are a simple milling job. The shoe 
can also be built up of two pieces. Space the 
%" -16 holes to match the bolt holes in the 
block. \Vith hollow-head cap screws and 
washers, the mount is ready for use.-C. W. 
woodson, East Aurora, N. Y. 

SLOT 

10r:tT 
1001:-DII"'P0$£'1', 

lt.~ _ _.... SLOT 
......_ '"l. . , \ 

Mou~tin~ holes are drilled through from top 
face (left below ). Slotting the block is a job 
for the milling attachment and a slitting saw. 
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Kitehen Bar Built Around Old Phonograph 
AN OLD phonograph cabinet forms the 

principal part of this kitchen combina
tion. The built-on top serves as a snack bar 
while the drawers and cabinet provide stor
age space. 

First, remove the cabinet trim and cut 
down the legs. (Save the lid; it can be used 
as a shadow-box picture frame.) Next take 
out the works and the turntable, as well as 
album partitions that may be in the lower 
section. Using '~" or ~, plywood, lay out the 
top to suit your needs. The apron between 

SNAGGED 
PLUG 

• 
CASTI NG 

--SINKER 

LINE--

TROT 
'--LINE 

Rig Frees Snagged Plug 

I 

FoR retrieving fouled fishing plugs, I've 
found this rig to be the answer. On the 
end of a length of trotline, I fastened a 
large treble hook. An inch up from the 
hook, a metal snap ring- the kind used in 
notebooks-was knotted in the trotline. 
About 3' up a second ring was tied on. A 
large sinker was tied to the lower ring. I 
snap the rings around the casting line and 
slide the rig down the 1ine. With a little 
manipulation the hook catches in the fouled 
plug.-C. II. King, Chattanooga. 
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the single leg and the phono cabinet pro
vides all the bracing needed. The drawers 
beneath the top are from a fiberboard shoe 
wardrobe. Hooks for the pots are screwed 
into a strip of wood under the drawers. 

Cover the top of the bar with imitation 
leather or sheet plastic- the kind used on 
table and counter tops in lunchrooms. 
Enamel the leg, cabinet, and apron to suit 
the color scheme of your kitchen. The ad- · 
clition of gliders and door handles com
pletes the job.-Phil Swanson, Los Angeles. 

\'f . ! 

Liquid Fortns Dry Lubricant 
APPLIED like paint, Neolube® dl'ies 

quickly, leaving a corrosion-resisting coat
ing of graphite. The maker, Huron Indus
tries, Port Huron, .Mich. , says that, unlike 
oil, this compound will lubricate at both 
high and low temperatures and is electri
cally conductive. Among suggested uses 
are guns. sticking drawers and windows, 
locks and latches, model raih·oads, and 
piano mechanisms. Price is $1 for 2 oz. 

I 
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Completed outfit is shown at left. Working the 
hand pump forces air into the can. Air slioves 
fuel through hose to outboard's tank. Tubing 
may be screwed directly into brass globe valve, 

ssnre 
I F YOU'VE ever filled an outboard's tank 

in a choppy sea, you'll appreciate this 
pressurized can. Without stopping the 
motor or lifting the can, you can refuel. 
Working a hand pump builds up a small air 
pressure that forces fuel from the auxiliary 
tank through a Neoprene® hose to the motor. 

Drill a hole in the top of a sturdy 5-gal. 
can to take a length of· copper tubing. Saw 
and bend the lower end of the tubing as 
shown. Screw a small globe valve on the 

, 

. .... .. --. 

H-ACKS.-.W 
@ t.40STLY THOOUGH @ 

© 
HOLE 

TAPPED 8·32. 

• 

® 

SOLDER -
' 

center; brass cuts its own threads in copper 
tubing . .Seal joints by soldering. Drawing at 
right shows how tubing is secured to bottom 
of can. Cover 8-32 screw with solder. · 

• 
oar 

other end. Thread a short piece of tubing 
in the other valve opening and force the 
hose over it. Fit the other end of the hose 
with a U -shaped copper tube to hang in the 
motor's tank when fueling. Locate the valve 
so the wheel and nipple are protected 'by 
the rim of the can. Keep the valve closed 
when the tank is not in use. For maximum 
safety, use no valve inside the inner-tube 
stem, so that pressure cannot be maintained. 
-Clinton R. Hull, Costa Mesa, Calif. 

• 

c 6t )-WA~HER 
·. ' WALL HOLES 

"' PU NCHED 

• 

' 
Where copper tubing protrudes through top of 
can, solder around it ( left ) to make tight seal. 
Center shows tank-cap assembly. Altered valve 
stem, with valve removed, is soldered in bottle 

OFF CENTial. 

'-"""""T'~:I<. c.AP 

cap. This is soldered to tank cap, right. Small 
holes, punched off center; let air into tank 
through ,~, hole in gasket but keep fuel from 
splashing out. Valve cap closes stem. 
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A low-vision m irror makes a handy dressing 
aid. Use any wood-framed mirror of reason
able size. Mounted in a corner as shown, it 
takes up little space. Fit a wood shelf on top. 

Record a lbums won't topple O\'er when some 
are removed if you glue a sheet of corrugated 
cardboard inside the back of the <:abinet. The 
cardboard ridges will keep the albums upright. 
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Pencils don't have to roll around in a desk 
drawer. Keep them in order by cutting down 
two plastic clothespins. Attach the one-prong 
pins to the drawer side with short wood screws. 

Tweezers of any kind can be made from hack
saw blades. Grind the teeth o-ff and shape the 
desired point . Heat and bend the tips. Bolt 
tl1e ends together, spacing them with nuts . 

I II, I I 

II I I (It ' I 

j I 
j J II I 

J ' 
, I 

A safet.y lock for lawn mowers will discour
age unauthorized borrowing and eliminate 
danger to children's fingers. One cutter blade 
is fastened to the crossbar by a bicycle lock. 

........_., -·~ 

• 
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A cherry pitter, bent from about 20" of coat
hanger wire, will be a help at canning time. 
The wire is shaped and used as shown. Ham
mer out the plunger end and file cross notches. 

Purse mirrors make decorative coasters for 
the dressing table. Use them under polish, 
perfume, and similar bottles. They're easily 
cleaned and protect the table surface. 

• • 

Tired of winding yarn by hand? Put your 
electric mixer to work. RemO\·e the beater and 

. ) 
. . 
. . 

When you wash walls or woodwork, fold a 
washcloth and fasten it around your wrist 
with a rubber band. The folded cloth will 
keep water from running down your arm . 

.....___..._~ ·: ....... , 
•• - . • 

0 

Q 

QQ 
0 

- . 
• • • 

To cut corn from the cob, set one end of the 
ear into the center of an angel-food cake pan. 
It will hold t11e ear steady as you cut, and 
the kernels will be collected in the pan. 

insert a small dowel. Running the mixer at 
lowest speed , guide the yarn lightly as it winds. 
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Catnp Cooking 'vith ~letal Foil 
A vAILABLE as a kitchen food wrapping 

and dish liner, aluminum foil simplifies out
door cooking. With a roll of the foil in your 
pack, you can leave at home many of the 
usual camp utensils. Just wrap the food se-

• 
curely in the foil and place the package in 
a bed of medium hot coals until cooked. In 
experimenting with cooking times for n ui
ous foods, the package may be opened, in
spected, and replaced in the coals. \Ve've 
cooked steak, fish, chops, hamburger, chick
en, sliced potatoes, and even apple pie this 
way. Build the fire large enough so the bed 
of coals will remain hot for at least 30 min
utes.- Paul F. Runge, Atlanta, Ga. 

Cord Does Doultle Duty 
A VER SATILE extension cord can be made 

from the cord used with some tank-type 
vacumn cleaners. Simply splice in a cube 
tap or socket .by the end. The cord still can 
be used on the cleaner.-Henry E. V an Apel
doorn, Rochester, N. Y . 

• ~ : \ I . "'> A ••••. • • 
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Old Churn Holds Wastepaper 
THE unusual wastebasket pictured above 

is an old butter churn that I picked up in a 
secondhand store for 50 cents. I replaced 
the cracked lid and mended a split foot. 
Then the churn was sanded and given a 
coat of- flat white followed by pale cream 
paint. I used a small brush to paint on the 
decorations. If you're not handy at design
ing decorations, find some to copy or use 
decals.-Roland Cueva, Heyburn, Id. 

Gadg•~t DisJ•••••ses Br«.~ad 
Tun~ING the knob raises the loaf to bring 

to the top a slice at a time. When not in 
use, the lid is kept closed. The maker, \Vru:d 
Philips Co., of Chicago, says the Bread 
Butler® keeps bread fresh for at least two 
"veeks. It's priced at about $3. 
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T URNING a hobby into a career, nice 
work if you can do it, put one PS reader 

right into business. It started when Karl J. 
Burg, of Clinton, Iowa, reached for some 
plastic scraps after reading an article on 
internal carving (PS, August, '47, p. 160). 
His skill made a quick hit with friends and 
co-workers. 

Spare-time orders kept him so busy that 
in June, 1948, he started a full-time plastics 
specialty business. He now makes carvings 
ranging from tiny flowers in jewelry to 
public buildings in good-sized blocks, be
sides doing more conventional sign and 
display work. The architectural models are 
made to scale from photos or blueprints of 
actual buildings and bring from $20 to $200. 

The photos below show a ranch-style 
house of Burg's own design, which he hopes 
to build as his home. The plastic block is 
about 33~" by 4" by 6". In such work, a ver
tical milling machine is used to form the main 
cavity, corners being squared up with tiny 
chisels and scrapers made to suit the job. 
Breezeways and overhanging roofs must be 

· done largely by chip chiseling. All parts 
are dyed in natural colors. 

Burg's workshop includes a circular saw, 
jigsaw, small lathe, and other tools he has 
made himself. In spare time he still m akes 
models as a hobby. 

Three-dimensional carving lets you see house 
from ground le\'el, moderate height, or bird' s
eye view at will. A model this big is $80. 

Cabin in the pine desk 
piece displays trees, a 
lake shore, boat at dock, 
a path , and cabin with 
a stone chimney. The 
carving sells for $5. 

Ran c h- s t y l e home 
shown below is turned 
up at right to reveal bot
tom cavity, made with 
both burrs and chisels. 
Carved parts are dyed. 

AUGUST 1949 209 

Copynghted material 



r-es 
'\ \ ia.rn pe . 

D. c.,. 

• 

Does a VTVM draw current from the circuit under test? The milliammeter gives the answer. 

I F YOU'VE ever tried servicing a radio, 
you don't have to be told that a volt

meter is like an extra right arm. It's the 
tool that often tells you what the trouble 
is, and when it can't do that, tells you where 
to look for it. 

Voltmeters can be roughly divided into 
three classes. Low-resistance meters are the 
commonest. They are usually rated for 
sensitivity in the neighborhood of 1,000-
ohms-per-volt and require 1 rna. of current 
to deflect the pointer full scale. High-resist
ance meters of the 20,000-ohms-per-volt 
class are distinctly better and will give accu
rate results under most conditions. They need 
only .05 rna. to drive the needle across the 
dial. The third type is the vacuum-tube 
voltmeter, or VTVM. It has almost infinite 
resistance and takes practically no current 
for its operation. If you bear in mind that 
any current required by the meter must be 

I. Here's · where the current goes. The meter 
"loads" the circuit by drawing extra current. 

210 POPULAR SCIENCE 

taken from the circuit being tested-which 
tends to "load" the circuit-you can see why 
it is often important to keep drain. to a 

• • mm1mum. 
None of this should be read as a criticism 

of the first two types of meter. Both have 
numerous applications if you understand 
their limits. But take the situation diagramed 
in Fig. 1. The tube is receiving its plate 
current through R1 and R2. Now if you try 
to measure the voltage at the plate with a 
1,000-ohms-per-volt meter, you introduce 
another current-drawing element into the 
circuit, the meter itself. The extra drain mav 

• 
be very little (say a half or quarter milli-
ampere) ; but since it must also flow through 
Rl and R2, it introduces an extra voltage 
drop. Thus the very presence of the meter 
changes the circuit you are trying to meas~ 
ure. 

Another way of viewing the same problem 

2. There should be 45 ,·olts across R2, but an 
ordinary meter \yill give a reading of only 30. 

• 
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is illustrated in Fig. 2. The left-}iand sketch 
shows a 90-volt source . across which two 
identical resistors have been connected in 
series. Basic electrical theory tells you that 
the voltage will divide equally across the 
resistors. Now connect a low-resistance meter 
across R2. A 1,000-ohms-per-volt meter used 
on the 100-volt scale would have a resistance 
of 100,000 ohms. This gives you the effective 
circuit shown in the right-hand sketch. The 
net resistance of the meter and R2 is onlv 

• 

50,000 ohms. Voltage drop across this part 
of the circuit, therefore, is no longer 45 volts 
but 30. 

The more we increase the resistance of the 
meter and the less current is needed to drive 
it, the more accurate will the reading be
come. That's a job for vacuum tubes. Tubes 
are able to amplify because a small change 
in current at the grid produces a much larger 
change at the plate. Thus if you feed an 
unknown voltage to the grid and place a 
reasonably accurate milliammeter in the 
plate circuit, you can obtain a meter in 
which the minutest amount of current will 
be sufficient to operate the meter movement. 

The photos and drawings on the following 
pages show two vacuum-tube voltmeters. 
The larger one, diagramed in Fig. 6, was 
built by Tracy Diers, of Richmond Hill, N. Y. 
The smaller one (Fig. 14) made by Albert 
Rowley, Manhattan, N.Y., is a less versatile 
unit but easier to build. 

Mr. Diers' unit will measure both alter
nating and direct voltages and has four 
ranges from 0 to 1, 10, 100, and 500 volts. 
A 6SQ7 was selected for the meter tube be
cause in addition to the triode it contains 
diodes for rectifying AC. The grid of the 
triode is given a fixed bias of 1}4 volts by a 
bias cell of the type used in some amplifiers. 

For the meter itself you may use any . 
surplus or standard unit provided it has a 
basic movement of 0-1 ma.- that is, 1 milli-

:::i:t . ' :· .. 
-~~ . . ~ 
":>;" • 
·#ex:. : ·· . .. . . ' :· : . . .. :_ _ __ ,.,:_ .. 

4. If a meter is altered to read 0-1 ma. by 
removing a shunt, the scale must be re-marked. 

' 

i 

! 

1 
r 

3. A combined ch assis and cabinet is used for 
assembling the p arts. Layout isn' t very criti cal. 

• 

• 

.. 
5. Range switch, test-prod jacks, an:l £ero ad
justment must be located on top of the panel. 

AUC?U3T 1949 211 

Copynghted material 



6. Parts used in building the VTVM must be of close tolerance, but the wiring is simple. 

lU: 10,000-ol-.m , 1-wntt C:<lrhon. 
H2: 1,500-ohm, 2-watt carbon . 
H3: 2 ,000-ohm win·-,vouud 

potentionH:•ter. 
H4 : 40,000-ohm, 20-watt adjust

able wire-wound. Sd slide for 
36,000 ohms. s('(' t<·xt. 

R5 : 2,500-ohm, .5-watt wire
wound. 

R6: 1-meg., 1-watt carbon. 

LIST OF PARTS 

H7: 40-meg., 1-watt ('ilrhon 
( 2% tolerance). 

HH: 9-meg., 1-wutt carbon 
( 2% tolerance). 

H9: 900,000-ohm, 1-watt carbon 
( 2% tolerance ) . 

lUO: 100,000-ohm, 1-watt carbon. 
R11: 15,000-ohm, 50-watt, 

adjustable wire-wound. 
C1: 8-mfd., 450-volt electrolytic. 

C2: .5-mfd., 450-volt paper . 
C3: .05-mfd., 600-volt paper. 
C4: .1-mfd. , 600-volt paper. 
S1 : 4-coutact rotary switch. 
S2: DPST toggle. 
T 1 : 600 to 650-volt power trans. 
~·lcter ( 0-1 ma. DC) , 1 ~-volt bias 

cell and holder, panel-light as
sembly, tubes and sockets, mist·. 
hardware. 

ampere eauses full-scale deflection. It may 
be necessary to remove shunts or multipliers 
that are used to give the meter a different 
scale. If you do, re-mark the dial as in Fig. 4. 
Figures :3, 5, and 6 show the location of the 
parts and the method of connection. Scrape 
every contact and tin those that need it be
fore soldering. This is important if you want 
d ean , firm joints. 

7. Calibrate the meter with this setup. Leave 
the low-resistance meter connected throughout. 

The unit is built into a chassis measuring 
:3" by I 0" by 12". Tube sockets are mounted 
along an inner chassis edge by means of 
bolts and spacers. Some of the resistors 
called for may be hard to come by. If you 
have trouble finding any, remember you can 
always make up the right resistance b y add
ing t\\'o or more smaller units in series. A 
higher wattage than specified wilJ do no 
harm . 

8. The VTVM should give the same reading 
as the calibration meter. Zero the VTVM first. 

9. In each of these circuits try first a low
n·sistance meter and a VTV}.f; compare results. 

212 POPULAR SCI !:NCE 

To obtain the proper operating voltage. 
a power transformer, Tl , and a 5Y3 rectifier 

· are used. The sliding arm on Rl1 has to be 
ad jus ted to 255 volts from slide to ground. 

Scale selection is accomplished by means 
of a singlt'-pole four-position rotary S\:vitch . 
\Vith the slider on contact J , the meter reads 
from 0 to .500 volts full scale (which means 
that you multiply the meter scale by 500). 
Contact 2 gives the 0-to-1 00 range (multiply 
by 1.00 ) . Contacts 3 and 4 are for the 10-
and 1-volt scales. 

The meter is calibrated for DC. Note. 
ho\\'en'r. that a separate terminal is provided 
for measuring alternating voltages. These 
are ·rectified in the diode portion of the 
6SQ7. The meter registers peak voltage. 
Alternating current or voltage changes its 
value e\'ery instant, ranging from zero to 

• 
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peak. The thing you usually want to know 
about it is the effective value, which is known 
also as root mean square, or r.m.s. To con
. vert the voltage indicated on the meter dial 
to ·r.m.s. , multiply the peak value by .707. 
In most cases multiplying by .7 gives a 
sufficiently close answer. 

When you have completed the wiring, 
check the VTVM for accuracy of calibration. 
Turn it on and allow it to warm up. The 
meter needle will swing off scale, and then 
gradually fall toward zero. Insert one test 
lead in the common terminal and another in 
the DC jack. After about five minutes, short 
the prods by touching them together. Ad
just R3 until you obtain a zero reading. 
These adjustments should be made with the 
selector switch on the 1-volt scale. When 
the prods are not touching the needle may 
swing away from zero, but the important 
thing is to have the pointer at zero when the 
prods are shorted. 

If the meter fails to zero properly, you 
may have to readjust R4 slightly. The initial 
value of this resistor was figured as 36,000 
ohms, but it may be necessary to raise or 
lower it a little by shifting the sliding con
tact. A 40,000-ohm adjustable resistor is sug
gested for R4. Note however, that it is shown 
in the diagram as a fixed · resistor because 
once the proper value is found no further 
adjustment should be needed. 

Hook up a flashlight cell and a 500-=ohm 
potentiometer as shown in Fig. 7. An ordi
nary but accurate voltmeter may be used for 
the calibration. Vary the resistor until the 
meter reads exactly 1 volt. Connect the 
terminals of the VTVM to the points shown. 
The meter should read 1 milliampere-or, 
if you have re-marked the scale-1 volt. 

If R7, R8, and R9 are known to be 
within 2-percent tolerance, it should not be 
necessary to calibrate for the higher ranges. 
However you may do so by adapting the 
setup of Fig. 7, using a higher voltage 
source, a 1-meg. potentiometer, and a multi
range voltmeter. Check full- and half-scale 
deflection on each range. 

To demonstrate the superiority of a 
VTVM over ordinary meters, duplicate the 
circuit shown at the left in Fig. 9. With a 
low-resistance meter the probable reading 
will be about 25 volts; the VTVM will in- . 

· dicate very close to 67~ volts. 
As a second step, check the current 

needed by each of the meters by inserting a 
0-1 rna. meter in place of the 300,000-ohm 
resistor. Make a voltage reading across the 

• 

10. This simplified VTVM uses one tube. Scale 
divisions, from 0 to 25, are marked on glass. 

terminals with a low-resistance meter and 
the VTVM. The milliammeter in series shows 
how much current is taken by each of the 
voltmeters. It will probably be something 
like .6 rna. for the low-resistance unit. How 
much does the VTVM draw? You can read 
the answer yourself at the top of page 210. 

Compact One-Tuber 

Everything that has been said about vacu
um-tube voltmeters applies equally to the 
simplified model shown above and on the 
following page. Mr. Rowley's meter uses one 
tube and reads DC voltages only. It has 
three ranges, from 0 to 2.5, 25, and 250 
volts. Selector switch and bias cell have 
been omitted, and one half of the 7N7 dual 
triode is used as a power rectifier by tying 
the grid and plate together: 

Again, any good 0-1 rna. meter may be 
used; one with a fairly large scale is desir- . 
able since this hookup causes the meter to 
zero at midscale. A small meter would make 
the divisions hard to read. 

The power transformer has a high-voltage 
secondary of 240 volts on either side of the 
centertap. One of the outer leads is cut off 
and taped, as are both leads of the 5-volt 
secondary, which is not used. 

Tube, calibration control, and most of 
the smal1 parts are mounted on a 2W' by 
4W' ·aluminum chassis. This unit, in turn, 
is installed in a larger cabinet on which are 
placed the meter, zero control, selector 
terminals, and switch. 

Like the other meter, this one has to be 
calibrated before it can be used. After com
pleting the wiring, turn on the switch and . 
let the tube warm up. After a few seconds 
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11. A few o f the p arts are attached directly 
to the front and top of a small metal cabinet. 

• 

J 

13. R e mainin g parts are wired undem eath 
the chassis, which is then placed in the cabinet. 

the needle will start climbing to the center 
of the scale. Use the zero control to bring 
the needle to exact center. Repeat the setup 
shown in Fig. 7. Plug a positive test lead into 
the 2.5-, ·olt jack and connect the leads to 

12. The tra ns former is bolted to the chassis. 
Calibration control and the tube go on top . 

take a reading. Adjust the calibration control 
so that the needle swings exactly one divi
sion when the low-resistance meter shows 1 
volt. Reverse the polarity of the test prods 
and check the swing in the opposite d irec
tion. 

Should the reading be inaccurate, readjust 
the zero control un til the sv.~ing is exactly 
one division either way. Disconnect the test 
prods and make a sharp mark on the glass 
dial face at the point where the needle rests. 
Re-mark-on the glass-this new zero p osition 
and use it whenever you are testing on the 
2.5-volt scale. Use the normal zero-i.e., 
dead center-on the 25 and 250-\'olt ranges. 
The meter reads both ways from center, so 
you don't have to worry about polar izing 
the test prods. This is handy in checking 
bias· voltages where you'd usually ha,·e to 
reverse the prods. E:XD 

LIST OF PARTS 

AU fixed resistors 1-watt carbon. 
R1 : 10 meg. . 
R2 : 820,000 ohms. 
R3 : 250 ,000-ohm poten tiometer. 
R4 : 2 ,700 ohms. 

+ 250 VOLTS 

+25VOLTS 

+ 2.5VOLTS 

-
ZERO-------., 
CONTROL 

CALIBRATION 
CONTROL 

R5: 25,000-ohm potentiometer. 
R6 : 68,000 ohms. 
R7: 1,000 ohms. 
R8: 2 ,200 ohms. 
C1, C2: 8-8-mfd .. 450-volt dual 

3 7N7 

(' lN :t rOiy n c. 
S I : SPST toggle. 
T 1: 4~0-vol t powl'r tmn:<foml ~'r. 
Mett•r ( 0 - l ma. DC ), 7:\7 tuhl' 

and lock-in so<:kl't. test prods. 

CENTER 
TAP 

8 

U5 VOLTS 
AC 

st o---o 

ALL FIXED RESISTORS 
1 WATT 

14 . Half of the dual triode serves as a power rectifier, the othe r hulf us the m e te r tube. 
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California amateur sends voice and 
picture over transmitter made from 
$500 worth of war-surplus parts. 

By Andrem R. Boone 

PULSING through the California skies 
from a weather-beaten back-yard shack, 

the image of a beautiful brunette flows into 
television receivers around San Francisco 
Bay. The boys who have seen· her call the 
vision Gwendolyn. 

Reproduced by a collection of second
hand tubes and war-surplus video equip
ment, Gwendolyn represents the first stand
ard TV image broadcast successfully and 
repeatedly by an amateur. Soon, from the 
same station, W6JDI-TV, radio ham Clar
ence Wolfe, Jr. hopes to televise live images. 

For over a vear the 35-vear-old amateur 
• • 

has been broadcasting Gwendolyn's picture 
from Burlingame, Calif., to demonstrate that 

Gwendolyn, a picture of 
a beautiful brunette, i 
Clarence \Vol.fe's TV 
trade-mark. I t's the only 
image he can now send 
over his homemade trans
mitter. Later he hopes to 
end li"e images and 

movies. At right, \V6JDI's 
three rotating antennas . 

• 

. I --·--

, 

• 



Control panels for radio and TV fill one room 
of radio shack in Wolfe's back vard. ~lost of 
his equipment was built from scratch. 

his homemade $500 TV outfit can compete 
with commercial stations. His R..M.A. signal 
- meaning a standard TV image that meets 
rigid standards laid down by the Radio ~fan
ufacturers Association-was flying into the 
winds si:x months before the first commer
cial telecaster went on the air in nearby 
San Francisco. 

Not many have seen Gwendolyn yet. She 
is an image of 525 interlaced lines per pic
ture and 30 pictures a second. The thing 
that keeps her audience down to a select 
few is that she h·avels around in the 429-mc. 
band, reserved by the Federal Communica
tions Commission for amateur experimental 
work. Standard home receivers, tuned for 
the commercial bands between 50 and 200 
mo., must use converters to receive ham TV. 
To hams that's only a minor problem. There 

F rom 14 tube~ and a wartime chassis, Wolfe 
built this 50-watt. crystal-controlled trans
mitter. It is the final link to t11 e antenna. 

Real laboratory of W6JDI-TV is this board. 
On it each circuit was set up and tested. The 
best were later incorporated in the TV system. 

are a number of war-surplus radio altimeters 
that will step down the frequency proper1y. 

Gwendolyn is the chief store-bought item 
in \Volfe's setup. She is a photograph of 
an unkown girl pasted inside a monoscope
a tube built to send a single image. Unlike 
the iconoscope or camera tube which scans 
any picture or scene, a monoscope sees only 
the photo bottled within it. 

Two years were spent building the trans
mitter, but before that \ Volfe spent 22 years 
building the experience that went into it. 
He became a radio bug in 1925 when }:le 
was 11 years old. In the follmving years he · 
started a one-man radio service and repair 
shop in his home town, won his ham license 
( 1932 ), and began seriously to study radio. 
Soon after he built the Burlingame police 
department's .first two-way radio system. 

Experimental camera for live broadcasts and 
movies consists of an iconoscope or p icture 
tube, three coffee cans, and· a lens. 

• 
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During the war he taught radio and radar, 
and later installed delicate fire-control ap
paratus. On returning to his store after the 
war he started leaming the ways of televi
sion, and decided to become the first ham 
on the air with a standard TV picture. 
Unable to buy expensive commercial equip
ment, he set about building and adapting 
what he had or what he could get cheaply. 
For help he turned to a ham friend, Leslie 
Sea bold, an airline radio engineer. 

No well-equipped laboratory awaited his 
experiments. He had a few pieces of test 
equipment and a shop-full of odd and spare 
parts. To make a test panel, he screwed a 
few sockets to a board. \Vith Seabold, " 'olfe 
worked out the circuits on paper. Then he 
tried them out in practice. Literally hun
dreds were tested; qnly the efficient sur
vived, and these were incorporated in the 
final sending apparatus. 

He tackled the timer first. Twenty modi
fications came and went before he was satis
fied with the neat unit that does the job 
today. After that came the control assembly, 
an intricate array of 120 tubes. 

To get Gwendolyn's picture out with a 
big push, Wolfe settled on the antenna array 
shown in these pages-64 short lengths of 
aluminum tubing 1" in diameter. Half 
carry power, the other half serve as reflec
tors. In the favored direction, field strength 
is equivalent to 5,000 watts from a dipole. 
\Vhat' s surprising about this figure is that 
the signal comes from the transmitter with 
only 50 watts of muscle behind it. 

\Vhen field tests showed that he had what 
he wanted, Wolfe started his transmitter 
humming. "This is \V6JDI-TV, broadcast
ing image of a girl on 4.29 me.," he said into 
the microphone suspended above his bat
tered desk. "Do vou see her?" For several 

• 

months he received no response. Except for 
the hams who picked up the pictureless 
voice, no one knew an amateur was putting 
out a TV picture. Then a few, eager to 
share in the adventure, hooked up radio 
altimeters to their television receivers. Six 
months after \Volfe went on the air, Bob 
Melvin, of Berkeley, answered: "Gwendolyn 
coming in clear and beautiful." 

The name stuck. Confirmations came from . 
Oakland, Vallejo, San Francisco, San Jose. 

Incidentally, Melvin caught the bug 
shortly afterward and built a transmitter 
of his own in the family garage. 

\Volfe now is trying to perfect a camera 
to replace his single-image monoscope. His 

• 

Lovely Gwendolyn reposes in lightproof tube 
made from candy container. On top is a moni
tor scope; in the foreground is the timing unit. 

Control assembly started as a single oscillator. 
It develops tluee sets of synchronized signals 
that form the t:omposite signal or pidure. 

Voice accompanies the . picture. This is the 
control console of \V6JDI-TV; it sen·es also for 
regular transmissions on other ham bands. 

• 

• 

• 
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Experimental monitor tube in this portable 
viewer permits Wolfe to see from anywhere in 
his shop the quality of the outgoing signal. 

Broad-hand TV antenna consists of 64 ele
ments; half are driven, the rest reflectors. An
tenna covers a band 4.5 me. wide. 

Radio altimeter is used to convert a standard 
receiver to pick up the 429-mc. experimenta l 
band on which the broadcasts go out. 

fifth model is a simple device-three 1-lb. 
coffee cans enclosing an iconoscope that 
receives images through a 2" f/ 1.5 lens 
taken from an old 16-mm. movie camera. 
With it he hopes to h·cmsmit live images 
and also motion pictures. But broadcasting 
movies will require a projector. That's in the · 
works, too. From a standard projector he 
plans to remove the intermittent mechanism 
and run the film through continuously. By 
pul~ing a light source 30 times a second and 
projecting the illuminated images onto the 
iconoscope he will change the frame speed 
from the 24 per second used in £1ms to the 
30 needed in video. 

• 

.Movies present a special problem for the 
ham televiser since one of the FCC rules 
governing ham operation is a restriction on 
broadcasting entertainment. Wolfe thinks 
that a good deal of the movie fare used on 
commercial TV stations runs no risk of 
entertaining anybody, but a legal definition 
of what a ham can televise is still to come. 

What does the future hold for amateur 
TV? Wolfe doesn't expect many hams to 
follow his lead, at least for the present. 
Cost won't be the big factor. The $500 that 
this rig cost is a lot less than many hams 
put into voice equipment, but a lot of know
how and work is needed too. 

Then, too, there are a lot of technical 
limitations that have to be overcome before 
TV can be reshaped into the ham tradition. 
First step will be simplification of the cir- · 
cuits and some method of getting more 
stations into the limited space in the air
waves. Perhap s ham ingenuity will also 
conquer the d istance barrier that now makes 
television a short-range affair. 

These are questions for the future. Radio 
once posed similar problems, and hamS·· 
played a big part in solving them. Will they 
do the same for television? Wolfe has proved 
that video has a place for hams. He's given 
the wheel the first spin, and you never know 
where it will stop . E r--'"D 

This s tandard image of Gwendolyn has been 
p icked up at points 3S. miles away. She's proof 
that $500 and ingenuity can put TV on the air. 



• 

ATTACH 
BACI'l 
HE P.E 

---

• 

----

_. - -

. Parts of ~hair Shamed to ~reate \Vall Shelf 
MAKIXG something new out of something 

old often gives as much pleasure as starting 
from scratch. This hanging novelty shelf 
was an example. 

The front legs of a side ·chair were cut off 
just below the apron. A section including 
the rung also was cut from each front leg. 
Inverted, this assembly serves as a rail at 
the front of the shelf. 

-
-----..... .. --...... .... 

.ld 
CaiJinet Fronts N o"r A '"ailaltle 

IF YOU want to build cabinets in the kitch
en, bathroom, or shop, these steel fronts 
introduced by \Vestern ~letalcraft, Inc., 
Olympia, Wash., may make your job easier. 
They consist of a metal frame and door or 
drawers-depending on the type of cabinet 
desired. The fronts are designed for use 
with simple plywood framing. 

As the drawing shows, the seat was cut 
crosswise and .the front section used as the 
shelf. The chair back and rear leg stumps 
were fitted to this. 

After chips, cracks, and derits had been 
filled in, the entire job was sanded down 
to a fine surface. A priming coat, then · 
enamel, and application of decals wound up 
the job.-Simon S. Palest~·ant, Bronx, N. Y. 

Suction Holds Handle on Glass 
A SLI-DING g la ss 

panel that partitions 
off the nursery in a 
local church had no 
handle. It could be 
opened or closed only · 
by pressing a palm 
firmly aga inst t h e 
glass. As a result, the 
glass always showed 
fin germar ks. 

The problem was ' 
solved by attaching a 

l 

couple of suction cups I 
to a plastic drawer L~::-::~~! 
handle; wetting the ~ --- .......... __ fl 

cups, and sticking them to the glass. The 
screws in the suction cups were the same 
size as those for which the handle was 
threaded, making it a simple matter to 
install the cups.-A1tlwr Trauffer, Council 
Bluffs, Iowa. 
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Steering Knob Kept Rigid. A 
spinner knob that twists in or out on the 
steering wheel can be cured by putting a 
few punch dots in the clamp. To avoid the 
possibility of cracking a plastic wheel, it's 
best to remove the spinner and clamp it on 
a broom handle or similar object. With a 
prick punch, make four or five dimples on 
opposite sides of the strap. When clamped, 
the spinner will remain in position perma
nently.-/im Sisley, Seattle, 'V ash. 

Replacing a Skirt . Gasket. You 
can use a wide washing-machine cover gas
ket to replace a worn one on the fender 
skirts of some cars. Cut the rubber to length 
and stretch it around. Run a small wire hook 
through the inner side of each end. Fasten 
the hooks to the projections on the back of 
the skirt to hold the gasket. 
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Light Does Double Duty. An ac
cessory back-up light-the kind controlled by 
a separate switch-can be put to extra use as 
a direction indicator. Using red paint, I 
painted on the lens a big arrow pointing to 
the left. Now, when I'm making a left turn 
or pulling away from the curb, I flick the 
light on and off a few times. I've used the 
light for some time now and find it does its 
new job very nicely. It still gives ample 
light for backing.-Ray Smiley, Detroit, Mich . 

BRACE ROD 

Keep Support Rods Tight. On 
prewar Ford V-8s, the two support rods that 
help anchor the engine at the rear have 
sometimes led to a false diagnosis of clutch 
trouble. If the rods loosen up, the result is 
similar to clutch chatter. The remedy is 
simple: either tighten the rods or replace 
them.-A. Zanelli, Clifton, N. ]. 
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TIGHTEN 
WHEN BELT 

HAS SEEN 
ADJUSTE 

Tool Supports Generator. On 
some cars it's very tough to hold the loosened 
generator up in position while adjusting belt 
tension. The tool illustrated takes care of 
this. It consists of a piece of W' steel plate 
tapped for four ~~, bolts. Turning the one at 
the center with a wrench gives a powerful 
upward thrust, holdii1g the generator at the 
desired level until the belt-adjustment nut 
can be tightened. Adjust the length of the 
leg bolts as required. 

Sttray Gun Siplaoits Gas. A siphon 
for drawing gas from a tank can be made 
out of an insect spray gun. Take out the 
plunger ;md reverse the cup leatlwr. Cut off 
the spray container, enlarge the hole in the 
t~ncl of the cylinder, and solder iu a pi<'ce of 
!~" copper tubing. Solder a delh·ery tube 
ncar the other end. 

ALTERED 
GASKET 

Gaskt•t Slots Ease the .Jolt. Nar
row slots cut from the edge of a gasket to 
the bolt holes allow you to install a new 
one " ·ithout taking out the bolts. This may 
be specially helpful on exhaust manifolds or 
other parts where bolthead clearance is 
scant, or where threads are so rusty that 
compiPtc removal would be a time-consum
ing job. Just loosen the holts enough to 
separate th<.' flanges. The slots do not im
pair the efficiency of the gasket. 

' O LD 
LOCATION 

Short IAead l1npro"·es Starting. 
On an older-model Plymouth, I have found 
that moving the coil from the firewall to 
the spark-plug cable support makes the 
engine easier to start. In the new position, 
the high-Yoltage wire from the coil to the 
distributor cap is shortened considerably.
palph " ' uant. Indianapolis. Ind. 
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A home-installed mechanical cooling 
• 

system keeps passengers ·in this 1948 
Oldsmobile comfortably cool, .even in 
the hottest midsummer weather. 

Bf11Valter B. Moses, Jr. 

Though bolted directly in front of lower part 
of the radiator, the condenser has been found 
not to interfere with cooling of the engine. 

Cylinder-head bolts hold the cut-away piece 
of channel on which compressor is mounted. 
Note sponge-rubber insulation on the tubing. 
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PITY the poor motorist who must drive on 
a heat-soaked highway under a broiling 

sun, cooped up in an upholstered steel box, 
and propelled by a gasoline-fired heat en
gine. It's about time · we did something to 
cool him as well as his engine. 

Of course you can buy an evaporative
type window cooler, good on long, fast trips 
in dry country, but it won't help much where 
heat is accompanied by high humidity
which it is in most of the country. Here 
mechanical refrigeration, the kind that's 
custom-installed in high-priced cars, must 
be used. I've put it in my 1948 Oldsmobile 
and it keeps the car comfortably cool on the 
hottest midsummer days in Louisiana. 

The actual heat load on a car is tough to 
calculate, depending as it does on many 
variables, including window area, speed, 
outside temperature and humidity, tightness 
of windows and doors, and insulation in the 
roof, firewall, and Boor. However, it seems 

Compressor is aligned with the rear one of two 
pulleys on the generator shaft. Front channel 
flange is trimmed to clear boss on compressor. 
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safe to say that the average car gcm~rally 
requires from one to two tons of mechanical 
refrigeration. (Tlus means that it needs 
provision for removing as much heat as 
would melt from one to two tons of ice 
every 24 hours.) 

A cooling system this size is several times 
larger than the ordinary room air-condition
ing unit for home use. The compressor and 
condenser in mv car are both nominallv 

• • 

rated at '~-ton capacity, but they work fine. 
This is because the compressor runs faster 
than before when the car is driven at normal 
highway speeds, and because the volume 
of air passing through the condenser is 
much greater than in fixed applications. I 
keep the belt on the compressor at all times 
during the cooling season, handling day-to
dav variations with the blower fan. 

• 

Three major pieces of equipment com-
prise the system: ( 1) the compressor, which 
changes the Freon® refrigerant from a gas 
to a liquid and which needs belt power; ( 2) 
the evaporator, which absorbs heat from 
the air inside and which has an electric 
blower; and ( 3) the condenser, which dis
cards the heat extracted and which needs a 
flow of outside air. These parts might be 
taken from old commercial refrigerators. 

Other parts include a receiver to hold the 
condensed Freon, a thermal expansion valve 
by the evaporator, and a drain to discharge 
water removed from the air into a fender 
well. Installing this equipment isn't too 
easy, since it involves numerous problems 
of support and clearance. Most of the work 
has to be planned on the car itself rather 
than at the drawing board. 

I mounted the compressor on a cut-down 
piece of 1 0" channel iron bolted to the head 
with the existing bolts. Rather than use a 
single belt on the engine, water pump, 

EVAPORATOR 

• 

\~ ·here the t·oolth i~ prodm·ed. :\ir (•ntPring 
the trunk around rear seat is drawn through the 
<.~ \·aporator and ducted upward and forward . 

• 

generator, and compressor, I drive the 
compressor from a special double pulley 
attached to the generator. This permits re
moval of the extra belt when cooling isn't 
needed. The generator was moved back • 
IJ'"· the width of the pulley, and a second 
pulley was silver-soldered to the first while 
both were aligned on a mand1·el. The pulley 
on the compressor was grooved out on the 
lathe to take a standard auto V belt. 

The condenser is mounted in front of the 
bottom half of the radiator by angle clips 
welded to the radiator frame, to which are 
bolted matching clips welded to the con
denser. Brass bolts hold the assemblv in 

• 

place. Even in extremely hot weather I 
have been able to detect no increase in en
gine operating temperature due to air ob
struction from the condenser. The receiver 
is secured by a bolt running up through the 
dust pan in front of the radiator. 

Located to minimize obstruction of trunk 
space, the evaporator is bolted under the 
deck behind the rear seat. Air entering the 
trunk around the seat and through the center 
arm rest is drawn through the evaporator 
to be cooled and dehumidified. The mois
ture it gives up is piped out the left fender 
well. The air is then drawn up through an 
aluminum duct and discharged toward the 
front of the car by the 6-volt fan. 

Normal infiltration of outside air is mort' 
than adequate to handle ventilation. The 
blower, connected through a SPOT switch 
to the regular heater switch, effects a one
minute recirculation of air inside. 

The refrigerant lines are mainly ~" soft 
copper and are fitted at several points with 
necessary flexible connections. I covered 
them with "spaghetti" insulation of sponge 
rubber and ran them back inside the right 
frame channel. END 

• 

• 

REAR SEAT 

HOT AIR IN 

• 

Blower on rear deck directs a ir toward front 
of car. All windows and ventilators are k<·pt 
shnt when a ir-<.!onditioning system is working. 
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Tap cork sharply and this water-filled bottle 
shatters into a hundred pieces. Being incom
pressible, the water transmits the full force of 
the blow to the sides of the bottle. . . . 

You can squeeze a gas into smaller space, 
but liquids can hardly be compressed at 

all. The water experiments on this page 
demonstrate that natural law. 

For the two stunts above, boil the water 
first to drive out dissolved air. Allow it to 
cool to room temperature. Then fill the 

Water compresses air in the famous Cartesian 
diver. You can make one by putting water into 
medicine dropper until it just barely floats. 
Fill bottle to brim and insert cork. Pressing 

224 POPULAR SCIENCE 

But look at this. You can drive a nail into a 
piece of soft wood with a water-filled bottle. 
The bottle doesn't break in this case because 
the water won't allow the glass to giYe. 

bottles to the brim and stopper snugly 
without introducing air. 

Holding the hammer at arm's length, 
lightly tap the cork in the flat-sided bottle. 
The cork won't go in because the water 
isn't compressible. Tap a little harder and 
the bottle will shatter. 

For the nail-drivi~g experiment, use a 
round bottle and glass stopper. Turn the 
bottle on its side to be sure no bubble is 
trapped. As a safety measure, hold it with 
a cloth.-Kenneth M. Swezey, Brooklyn, N.Y. 

cork causes "diver" to sink. Here, the incom
pressible water compresses the air in bulb to 
a smaller volume. Because of this, the dropper 
loses its buoyancy and drops toward bottom. 
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C11rriagt~ Beeotau~H f ~arr,·all 

L ucGIXG the makings of an outdoor meal 
from house to fireplace is quite a chore if 
you have to make several trips. An old baby 
carriage, reh·it'ved from the attic, was con
,·ctted to carry dishes, food, linen, and silver 

" .. 
. "' . . 
~ ·' : 
.~ .. ,, 
" . ;.: ... 
~· . ·' 

1•1astie Pool Is •,anJily Siz•• 

.• , ' . . 
·~ 

·~ 
' 

~lEASUH t~c 6' in diameter, this inflatable 
plastic pool holds up to 110 gal. of water 
and is deep <'!tough For youngsters to float 
in as well as wade. lt's made of rnarillt' blue 
Vinylite® by the Bilnor Corporation, of New 
York City, and is priced at ~2.5. 

• 

• 

in one haul. The frame is a natural for two 
tlrawers and a general utility box on top. 
Drawers and box are made of redwood. 
Clear varnish covers the outside and white 
enamel the inside . The framework is painted 
jade green and the wheels a bright red.
F. \-V. E ssex, Maplewood, N . ]. 

I•htg Attclun•s Rik•• fiiritts 

To PREVENT children from removing
and probably losing- the handle-b<u grips 
of their bikes, use this improvised lock. 
DriJI the end of the grip W'. \Nrap a strip 
of rubber cut from an old inner tube around . 
an expansion plug and insert it in the handle 
bar. Replace grip and tighten the W' -20 
screw.-\V. Quisenberru, Baltimore, Md. 

. . . .. . . . . . 
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P1x a strip of sheep skin clipped from an 
old jacket lining to a hatband and you have 
a reatly-made carrier for fishing Hies. The 
Hies hook into the wool more easily than 
into the hatband and they can quickly be 
rcmoved.- R. A. j enkins, St. Louis, M o. 
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WITH either of these homemade printers, 
you can put your name and address on 

photos during the normal developing process. 
Both work on the same principle. You 

make a· negative of the desired wording on 
contrast film and mount this permanently 

. over a slit in the printing box. After taking 
the paper from the enlarger or contact 
printer, you slip the edge under the border
printer pressure plate and expose. 

Exposure is made by ·slipping edge of the 
paper under pressure plate, left, and holding it 
in contact with signature negative while press
ing switch. Lines radiating from rheostat pointer 
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Yolll· name can be placed on 
the border of a photo with 
either of the two printers at left. 
They work in the same way as 
a contact printer. The panels 
on front are for jott ing down 
exposure data tha t give best 
results on different pap ers . 

The large printer, housed in a plywood 
box, has a 6-volt transformer, a rheostat,. tail
light bulb, and switch wired in series. The 
rheostat varies the light for contact or en
larging papers. Glass set flush in the cover 
supports the taped negative. 

In the small one, two flashlight batteries 
provide the power. Leather hinges join the 
plywood pressure plate to the alignment 
stop.-Clinton R. Hull, Costa Mesa, Calif. . 

t i I I 

enable you to reset the bulb to any illumination · 
that you've found gives proper exposure on a 
certain paper. Center, an inside view of the 
larger printer; at right, the smaller one. 

.. . . 

Copynghted material 



. ' 

~Jailer Proteets Photos. Here's a 
packaging method that helps mailed prints 
reach their destination in good condition. 
Select two corrugated cardboards an inch 
or more larger all around than the prints. On 
one, center and glue an envelope that just 
fits the prints. Even though the cardboard 
com ers become dented, the prints are less 
likely to be cbmaged .-A. C. Porter, South 
Bend, Ind. 

SafeUgl•t Has Tltree Filters. A 
rotary safelight announced by the Golden 
'B' Manufacturing Company, CleYeland, 
gives you a choice of three filters-red, green, 
or yellow-simply by turning the housing. 
This allows ·you to suit the filter quickly to 
the work being done. The light retails for 
approximately $11. 

.. 

Ne'v Fintler Centers Close-Ups. 
For critical focusing and centering of sub
jects at distances of less than 6', the Revere 
Camera Company, Chicago, offers a Thru
Lens Finder'! as an accessory for its 16-mm. 
camera. \ Vith .the camera on a tripod, you 
remove the film magazine and insert the 
finder. \ Vhen the camera is ·aimed and 
focused properly, you remove the finder and 
replace the magazine. 

Bulb Tests Flash Outfit. A flash 
tester can be made by soldering wires to a 
flashlight bulb, pushing the bulb into a ~rd 
long-shank plug, and connecting the wires 
to the prong screws.. Plug directly into the 
gun or, for extension sockets, insert the plug 
in a screw-in receptacle.-Don Pittwood, 
1\foscow, Idaho. 
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During exposure, stray light is kept off ease] 
with a shield. It could be held in place by cut
ting a hole and sliding it onto the ]ens barreL 

. - • 

' . 

Negatives are l!lped over a blank slide mount 
and then inserted· in the slide holder. Card
board disk with 34" hole serves as lens stop. 

Color Slide Projector Doubles as Enlarger . 
. 

SoME photographers operate 35-mm. cam
eras chiefly for color, only occasionally ex
posing a roll of black-and-white film. In 
such cases, they· can make fairly satisfac
tory enlargements from their negatives by 
using a slide projector as an enlarger. . 

The photos above show how it's done. 
Adequate enlargements up to 5" by 7" 
have been made in this way .. 

A cardboard . disk was cut to fit over the 

lens and a *" hole punched in the center. 
This permits exposures of about 1 sec. with 
the 100-watt lamp in the projector. To 
lengthen the time, the hole could .be made 
smaller or a smaller bulb used. 

A display-card holder serv:es as an up
right easel. A wetght should be placed on 
the foot of ~he holder to prevent movement 
while inserting the enlarging paper after 
focusing.-H. Leeper, Canton, Ohio. 

Oseillating Fan Agitates Two Fihn Tanks at Onee 

"' . . 
ORJGtNAJ. · 

· LINKAG~ 

+ 

UNIFORM agitation of one or two film 
tanks is possible · with this device. Snap 

·two 8" hacksaw blade.s at the 'center to pro
vide the four parts of the linkage nearest 
the tanks. Anneal the metal by holding the 
ends in a Harne and drill for ~~, bolts. Take 
off the regular drive link from an oscillating 
fan,. (see above) , use it as a guid.e to drill 

· corresponding holes in an unbroken 8". 
hacksaw blade, and . reassemble the link 
and blade with washers. 

Remove the metal rings from two sink 
stoppers, punch holes to make the stoppers 
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a tight fit on the reel knobs, and cut slits 
on opposite sides for insertion of the blades. 
-. H. D . Smith, Los Angeles. 

. ""'; · · . - . . . : . ' 
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Three folding pipe racks are fitted on truck 
pictured at top above. Photo just above shows 
the front rack folded out of the way. Same ~4" 

J 

bolt that holds it in open position also locks it 
when folded. The center rack is swung back 
parallel to the truck chassis when not in use. 

Pipe Carrier Swings Out of Way 
THESE folding pipe racks will in~rease the 

capacity of a b·uck or pickup. Built by Roy 
Kayler, superintendent of the University of 
Idaho maintenance shop, each carrier is held 
in position by a single }4" iron bolt. A short 
piece of chain, welded to the bolt head and 
to the rack, keeps the bolt from being lost. 
Details are shown in the drawing below. 
The front rack is mounted on a heavy piece 

Automatic D••froster 
Tms timing mechanism will automatically 

defrost your refrigerator, eliminating all -
manual de-icing. To connect it, the unit is 
plugged into an outlet and the refrigerator 
cord plugged into the timer. The pointer is 
set to the nearest hour of the day to syn
chronize the clock mechanism with the 
correct time. Then at 1 a.m. each day, the 
unit shuts down the r:-frigerator just long 
enough to defrost it. Priced about $13 by Au
tomatic Controls Corp., Ann Arbor, ~-fich. 

of iron that was cut out to fit the inner con
tour of the front bumper. It is welded to the 
bumper braces. A section of 3" channel 
iron supports the rear rack. The channel 
iron runs the full width of the chassis and is 
welded to the frame. Bolts could be used 
instead of welding. Make sure the racks 
don't violate highway regulations in your 
state.-Don Pittwood, Moscow, Id. 
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Apple Crates Fratne Cabinet 
HAr.;F a dozen apple crates, stacked as 

seen in the inset photo, form the basis of 
this dining-room cabinet. The cabinet was 
built by Mrs. 0 . B. Woods, of Bigfork, 
Mont., to house her dishes, glassware, silver, 
and the like. 

Besides the boxes, you need about one 
full 4' by 8'-panel of }~" plywood to dupli
cate the cabinet. The plywood is used for 
facings and doors. Hinges and catches from 
the dime store, a handful of nails, and var
nish or paint to suit your taste complete the 
list of requirements. 

Four boxes placed -on their sides, two 
high, form the bottom of the cabinet. A 4" 
space is left between for the facing to which 
doors are latched. A fifth box is placed up
right at the end of the double tier. Nail the 
end from another box in the middle of this 
one as a shelf. 

Place the sixth box across the space sepa
rating the bottom four. After all the boxes 
have been nailed in position, face the ends, 
top, and front with plywood. The cabinet 
shown rests on the baseboard in a corner, 
the facing of the right side ext~nding to 
the floor for support. If not b!Jilt into a 
corner, the cabinet should have extensions 
at both ends to serve as legs.-Mildred Kelso, 
Bigfork, J.1ont. · 

Jar Inereases Dust Capaeity 
TIRED of constantly refilling my garden 

duster, I cut an opening in it and soldered 
on a standard metal jar lid through which I 
had cut a hole. This fitting accepts a stand
ard fruit j_ar, increasing the capacity of the 
gun several times. The cloth seen in the 
photos keeps dust from backfiring.-Clinton 
R. Hull, Costa J.1esa , Calif. 

- -. . ·-

New Loader Pieks lip Bales 
HITCHED alongside a truck or wagon, a 

new bale loader takes the back-breaking 
labor out of a familiar farm job. Guides 3' 
long direct the bale into the elevator as the 
loader moves across the field picking up hay 
deposited by the baler. 

Made by the International Harvester 
Company, Chicago, the loader is driven by 
a chain connected to a sprocket on the axle 
of two wheels, which are fitted with 6.00 
by 16 tires. The loader is 7' high, 12' long, 
and weighs about 688 lb . 

• 
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Ammonia compressor, bought secondhand, is 
backbone of air-conditioning system that cools 
and dehumidifies an eight-room house. 

Gasoline motor, run on natural gas, furnishes 
the power for the compressor and a centrifugal 
pump that recirculates water from the pool. 

Condenser coils are located behind back-yard 
swimming pool. Water from pool absorbs heat 
taken from house. Compressor is at far left. 

-. 
• ; 

. . . . ·· ... - . ·. 

ADin~onia Plant 
. 

Cools Horne Air 

.. . 

• 

AN AMMONIA refrigeration plant cools 
.l'l. the Little Rock, Ark., home of D on 
Leveck. The used ammonia compressor and 
auxiliary equipment cost $500. Energy for 
the pumps is furnished by a gasoline engine, 
which is run on natural gas. 

Mr. Leveck's forced-air heatin_g plant and 
back-yard swimming pool are used in the 
cooling system. House air, ammonia-cooled 
in the air chamber near the furnace, is fil
tered and washed by water sprays and 
forced back into the rooms by the furnace 
fan. The compressor sucks ammonia gas 
from the house cooling unit and forces 'it 
through condensing pipes which surround 
smaller pipes carrying water from the pool. 
In a liquid state, the ammonia is sent back 
to the house to absorb more heat. -Ruth D . 
Arnold, Little Rock, Ark . 

WARM-AIR 

• 

• 

.. 
( .. 

"' 

r--·WJ,TER SPlAY FOit......, 
HUMIDITY CONTROL 

EVAPORA'lOR 

AMMO NIA CIRCUIT 

• 

-
• WATER CIRCUIT 

WATER SUPPLY 

• 

• 

PUMP . 

COOL-AIR 
OUTLET 

l 

FAN 

• 

PUMP 

- -

Schematic view of three-element cooling sys
tem shows house's heating plant, double-pipe 
condenser, and swimming-pool water supply. 
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Eggs Roll into 'Collecting Pan 
CoMMUNITY laying nests for poultry made 

by the Russel Manufacturing Co., Caro, 
Mich., are said to do away with the neces
sity of washing and buffing the eggs. 

The nest floor is a sloping wire screen. 
When laid, the eggs roll down the screen 
into a collecting compartment outside the 
nest itself. A hinged top swings back, as 
above, to give access to the eggs. 

Each nest, made of aluminum and steel, 
has four entrances for the hens. The in
terior is divided by curtains. The front of 
the laying compartment is hinged for easy 
cleaning. Shaiiow trays under the screen 
floor catch dirt that falls through. 

• •··· · ~ '" " '' " •v· •· ·~ ,.,, . 

Farm Saw Mounted on Sled 
WE usE an old sled as the base for the 

farm buzz saw. Mounted on the sled, the 
saw can be easily skidded to a new location 
when the need arises. While the saw is in 
use, the sled is staked to give a firm base.
Leonard 0. Timm, Bennington, Neb. 

232 POPULAR SCIENCE 

Electric Vibrator Drops Seeds 
AcTUATED by a single flashlight cell, a 

vibrating planter made by the Park Products 
Co., Lombard, Ill., is said to ease the job of 
row-planting small Hower and other seeds. 
When held as above, the vibrator goes into 
action. Placed in the trowel-shaped hopper, · 
hard-to-handle seeds will drop into the fur
row one by one. 

Engine l\loves from Job to .Job 
HERE's a two-cycle r · :·· ·· ·· .. · ·- · · 

gas engine that's de
signed as a jack-of-all- : 
jobs. Made by the ; 
Gresengine Corp. , 
Antioch, III., it is in
tended for various 
light-duty applications , 
about the farm and 
elsewhere. One fea
ture is that the base is 
separate from the en-

• 

: . . 

.. , 
t 
. 
i . 

.. 
• . 

. . . . : . 
' . . 

gine proper. After a ;.. .. ff ····"" '· .. · · · 
base has been mounted and aligned at each 
location where you need occasional power, 
you can quickly move the engine from job 
to job. The engine shown has a 1.7-hp. 
rating; more powerful ones are planned. 

Seals Frozen-Food Packages 
A LIGHTWEIGHT ... 

electric sealer for clos
ing plastic bags prior 
to home freezing of 
foods is now offered by 
Sears, Roebuck and 
Co. Plugged into a 
115-volt outlet, it seals 
a bag in two to five sec. f 
When you release the 
normaiiy separated 
handles, a spring 
clamps heated jaws on 
the mouth of the bag. 
Price, about $4. 
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MOll NEW CARS AND TRUCKS 

• 
Alt£ EQUIPPED WITH AC SPARK PLUGS 

THAN Wn11 ANY OTHf.t' MAkE 
• 

armony • • • 

---

e Harmony under the hood. Today's AC Spark 
Plugs, with patented Cora lox Insulator,* 
are always in tune with your engine ... whether 
it's cold or hot ••• loafing or under heavy load • 

They surpass all previous spark plugs 
in their ability to fire steadily 
under a wider range of operating conditions. 

They remain efficient through 
substantially longer life. 

If you want your engine to sing a sweet 
song of smoothness and power, 
get a set of new AC's today. 

' 

; ) ~_I_ I _LJ .1 l : ) 

BUY WHEJIE YOU SE£ THIS SIGI 

* AC's patented processes make this the 
finest insulator in spark plug history. 
Improved electrical insulation, no mat• 
ter how high the temperature. Better 
heat conduction. Maximum resistance 
to heat shock. Less fouling, harder, 
stronger, longer-lived. 

AC SPAll( Pll& IIYISIIII • IIEIIUAL MilliS CUPIIATIII 
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$J95° F.O.B. 
Ka lamazoo, Mich. 
Price includes motor 
roil, belt, pulley, mitre 
ga uge, fence, splitter, 
guard - less motor. Extensions S3. 50 each. 

THE NEW~ 
powER K•NG 3001 
Yes, this is it! The saw thousands of shop 

owners have been asking for. The new 3001 
haJJ bearing tilt/arbor Power King. A big
{·apacity saw with big saw features, yet 
priced so low it pays for itself quickly ·with 
the money you save on a few projects alone. 

Compare these features and we think 
you' ll agree the new 3001 is today's out
standing circular saw value! 

BIG SAW FEATURES! 
* TILT I ARBOR CONSTRUCTION - table and work ore 

always flat for safe angle sowing . * BALL BEARINGS - sealed from dirt and dust, assure 
smooth running and lasting accuracy. . * BIG CAPACITY . W ith a 21 4" depth of cut, and a 12" x 16" 
table that has 71 's " o rca ohecid of blade, the 3001 handles 
a brood range of work. * PRECISION-GROUND GREY-IRON TABLE. Heavy cost 
iron table is rib -braced and reinforced for absolute 
r igidi ty. Precision ground top assures smooth easy sliding 
~urface. * RIGID RIP FENCE - full table width, locks at both ends, 
releases instantly. * TABLE EXTENSIONS AVAILABLE. Exclusive, grey-iron grill 
type extensions, measuring 634" x 16"; con be added to 
the 3001 at low cost. Add one to right s ide and you con 
rip to the center of o 24" panel. Add one Jo each side, 
and table area is increased to 25112" X l ~:·. Tops ore 
precision ground. · 

,.--.- - ----- ----- - ----, 
I 

J 

I 
I 
I 
I 
I 
L 

Please send circular on the new Power King 3001 
til t/ arbor sow. 
Nome __________________________________________ _ 

Address -------------------: 
City, State ____ _ 

ATLAS PRESS CO. 
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1-mfnute angle set-upsl 
Tilt it for the angle and 
lock it. You're set up 
for any operation, ma
chine or bench. · Two 
sizes, 2" and 23/4" jaws, 
with or without swivel 
base. Write for Vise 

.YOUR MOTOR 

Folder and "Yankee" 
Tool Book. 
YANKEE TOOLS NOW PART OF 

(STANLEY) 
... U.i~••• OM. 

THE TOOL BOX OF THE WORLD 

NORTH BROS. MFG. CO. 
Philadelphia 33, Pa. 

WITH MARVELOUS EASE, you can grind, poll~<h, drill. 
r out, mill , s aw, sharpen, clean, carve, engrave, etch. 
etc. - on metal, wood. gta~s. plastic or linoleum. Sfm · 

ply attaeh to your electric drill. drill press or mot or. 
Presto- a flexible shaft machine! Off again In a jiffy! 
Pencil-sized handpi ece gin' " finger-tip control. Gets 
l.nto tight place!'. Handy :l5" over all length. And
only $ 5 .95 complete! ORDER NOW. If you order 
Presto-Flex for u se on motor. specify motor shMt 
<11:tmeter. Add 50c for motor coupling. 1 "'·a llable 
for t~", 5/16", %" and 1/2" >~haft~; . 1 No. 50 Ac· 
ePssory S t.>t a\·nllabl e $1.50 extra. 

Foredom ntso make" a complete line of 
fiRter· Tip motor driven models at low prke•. Write 

Cent rei for Catnlog E·21121l and seP the many 
Foredoms now avallahle. 

FOREDOM ELECTRIC CO., Dept. E·2020 
27 Park Place New York 7. N. Y. 

Drive by U L.L 
AUTOMOBILE COMPASS 

A VOID DIRECTION WORRIES 
ON STRANGE VACATION ROADS 

Beaconlite Illuminated $5.95 
Streamline Standard $3.95 

At your dealer's. Write for literature. 

HULL MFG. CO .. P. 0. Box 246- Ohio 

Eaay and 
Cheap to 

Operate 

These rugged walking or riding tractors 
are ideal for farm, truck garden, orchard, 
poultry farm. Operate on a few cents an 
hour. A child can handle them. 
DO DOZENS OF JOBS Both riding and 
walking tractors quickly and easily plow, 
cultivate, barrow, disk, bulldoze, spray, 
-~ haul, grind, saw wood, ete. 

LOW FACTORY PRICES Buy direct 
orthru your dealer. Year's guarantee. 
RIDitiiQ TRACTORS Four models 
from 5 to 12-"' H . P . , 68 in. wheelbase, 
36 to 52 in. wide, 24 in. plant clearance, 
Hand or electric starter. Walkina 
Tractors I~ to 5 H 'P. 
FRD Illustrated folders giving com
plete details , price 1 ist- write today. 

5708 Front Street, Galesburg, Kans. 
668PS North 4th Street. Columbus, 0. 
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G ET away from hum-drum 
living and hit the adven

ture trail on a H arley-David
son H ydra -Gli de! Explore 
back country roads that lead 
to rare scenic splendors, hid
den valleys, li ttle:: known ham
lets and historic places, out-of
way lake and mountain areas 
- so hard to reach by other 
transportation. See great cities, 
fascinating rural regions, glam
orous resorts an d vacation 
spots. N ew thrills, new fr iends, 
new pleasures awa it you at 
every turn ... at gypsy tonrs, 
exciting race meets, endurance 
runs, hill climbs, club gather
ings of every kind. There's 
no sport like motorcycling; no 
fun like riding a sleek, swift, 
"comfort-cruising" Harley
Davidson! See your dealer 
today. Mail the coupon now. 

HARLEY-DAV IDSON MOTOR CO . , De pt. PS , Milwaukee 1, Wis. 

Send free copy of ENTHUSIAST Magazine filled with motor
cycle action pictures and stories : also ltterature on latest models. 

i'J(lflle! ••• •.... . •..••••......••• •••.•••.•• •••......•.• .. .•.. •..•.....••...•.•...... . .. .... . ....•. . .•.••. . . . 

Street or R.F.D ... .. ............................................ ... .... .... .. .................. . . 

I 
I 
I 

City ·································-···················Zone .......... State...................... I 
------------1 
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MINIATURE HIGH SPEED 

Elecl .. ic Molo .. 
Ideal for Model Builders, Model Railroaders, 

Experimenters, Hobbyis ts 
.-\C or DC. «ever~ii.Jl e. spee>d may I.Je regulated !)~· 
"aryinK ' 'Oitagf", Ha~ miniature Kllxon the rmo· 
,.;tali<' xwllch. AJI <.·onnoctiOn!-0 are external and ac· 
cessible. H as :J mounting feet for easy installation . 
llouble-encJ ball b em·ing SUI>POrted s haft with small g e>ll' 
o n one c nrl. Ole-cas t housing with laminated fiel<l. 
lh·eraiJ l>imen .: :J~'"'" long x 23.ii" wl<le x I :Vs" high. 
Net wt. 12 oz. A $22.00 VALUI!: . . . ......... . 
1 Ite m .:it 5 1 

• 
Bra nd 
N e w 

$2.95 
postpa id 

SPECIAL! Brand New 

HANNA AIR CYLINDER 
Used for he:" 'Y dut~· industrial applications on shop air 
lines or with low pressure syst ems. With 100 ibs . of a ir 
pressun•. will dell\'er 1900 lbs. pressure at the ram 
s haft. :\11 stN'l consti'U<'tlon. Adjustable cushions at both 
entls of c·yllnrter. Shaft dla. l l/2"· Foot mounting with 
clevis on rnm shaft. :20 1 /:.!'' double·(H'ting 
~o~tro l<c: .") '' hore . 401.,':zo'' ovcrn.JJ length 
clos ed. 7 " O\'<'rall width. 891 '! lbs . net wt . 
Go,·'t acq. <·ost 8101. H5. AN EXCELLI::l'T 
' ' ' [.UE f or . • ........ . ............ , 

s39.so 
( Item ~ 61 1 F.O.B. Chicag o 

Brand New 

Pneuntalic: 
Co1np1'ession 

Rive lei' 
MADE BY 

CHICAGO PNEUMATIC TOOL CO. 
Jo:" uipJ)<'d w llft hnill~in ,·ontrol \'AIVC'S 

for u sc with r.nhlt• operated r cn1otc 
control. Ha~ 6" ella. actuating cyilnri C'r with 
right an~le head. Ra~,~ i..,. ~i ~.~n x .1, ' ' . 1-le!ghl 
.J()" 0 u~un a~sembly ruljust
nhle for height. .\pprox. 
" 't. 1:100 lbs. A $1200.00 
value .. ... ... . ..... ... ... NOW 1169·50 Mode l 

CP625·T811 (Item # 62) F . O . B . Chicago 

ROSS 4-Way l'ool Opel'aled 

c Item ~ 601 

AIR VALVE MODEL 
398 

BRAND NEW. For ctouble-acting pnewnatic rt•·· 
\'Ice~. Fine for operating presses , air vises. air 
Jn twhiner,· or many types . Heavy duty ca,.;t con· 
~tru"tion~ ~o neutral position . Maintain~ Pre'~· 
.<ure again~t the piston when the root contr ol I' 

in tlw "'!Jp" po~ition. Threaded for 
11::" pipe. Dimensions of valve body: $19 50 
;a:r" l ~ x ~~-~"\V x 7Jy2" H . Net wt. 28 • 
lh~. A 811 ·1 .00 , ·atue fo •· only .. .... . 

F . O.B. Chicago 

L 0 G AN 4-Way Foot Operated 
AIR VALVE-Model 6520 

BRAND NEW. F or double acting pneurnati(• rte\"ICe>' . 
f. .. ine ft.H' OJ>ernt l ng air "'"'PI'l, presseN. air mnchinery 

ur 1nan.r types. Heavy caNt construction. Thread· 
c•cl for 1/2" pipe. Dimensions of val\"e body: 
~t.·2 "L x 53.4"\V x 71:'2'' H . Net 
Wt. ~~~ lbs . Gov't acquisition $ 15·00 
<"O>'t $ 4 2 .()0. AN OUTST AND· 
ll'W BUY AT ... .. . ... ... .. . 
1 Item .: 591 F .O.B. Chicago 

CENTRIFUGAL PUMP 
BELT DRIVEN 

READY FOR USE ON ANY 
LIQUID PUMPING NEED 

A super value for ali lYI>es of lniermlltent scrvit•c 
in pumping large V<.Jlumc:o; of llt1uld i n bomt', ramt 
and Industrial sen·f<oc. irlc•nl for home water sys· 
ferns, draining basement•. fire protection. ~it'. On 

the farm for wa tering sto<·k . dralnln~~: 
Use it for poncl:-. :o(JII'inkllug . ch· . In shops and 
Draining factories for all types of pumping 

Basements ~ervice. 

e MOVE LARGE VOLUME QUICKLY . When or>eratcd at 1750 
Home Wate r HPM. will pumo ·12 gallons per minute on a 23 foot h"ad: at 

Sys tems !l61lll RP~I ' '" r.z foot head will pump 88 gallons Pe r minute. 
e ~1ay he n1n with eh .. t·trk mo,or. goa~ cnglnr nr JlOwer take· o ff 

1 1 1 on tractor. 
rr gat on COMPLETE ENGINEERING REPORTS AND OPERATING 

e INSTRUCTIONS FREE WITH PUMP 
Stock Pump ha~ rast aluminum houslng-a•·•·uratcl)' mac·hin"rl 

W at e ring bronze tnwcller vanes. Complete with mountln~e bracket and 
e 31/.t" V lor lt rmlley . Shaft rotates on sealed ball bearings with 

Fire grease gun flttlng . Has 11/2" threaded intake RanKe, two I inch 
Protection outlets. Use 011e or both, as ne.:essary. Made for Pa~kard 

e 1\totor Car Co. ror use in Rolls·Roy•·e ~lerlin A ir.·raft cn~:lnrs. 

Draining 
Ponds, 

Tanks. e t c. 

• 
Industrial 
Pumping 

Greatest Pump Value In Years Complete with 
Shipping weight 23 lbs You can't beat Pulley a nd Mount· 

. · .. in g Bracke t-this valu~ at an) where nror this pri< c. R e ady for use. 
Ratt sfar-! to•t JlUa ran teed . 

Orig inal Cost Approx. Sl47 .00. $29 • 7 5 
1 Ite m :-: 64 1 F . O . B. Chicago 

• ~~Aa~L~~~~~~~~~~~~~~~~~~~IL 
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:SPECIAL AUGUST BUYS!: 
I BRAND NEW 3·1N·ONE GEAR PUMP. Three lndepenrtcnt gear pump I 
1 section running off of one shaft; for ~:~Ingle or multiple pumping. 1 
I Has f!lpe threa<l connection~; . Shipping wt . I() lbs. sg 95 I 

1 t Ite m # 141 F .O.B. Chicago • 1 
1 AIR FORCE WOOD PROPELLER. BRAND NEW-Made of poilshprt I 
I ~~mi1·~~~ed .~~r~ . ~".o~~·: .~~ .~~~~~~.~~.~~·.~~~~~p-i~~ .'~~~.g~~ sg.7s 1 
I t Item :t 301 F .O.B. Chicago I 

~-------------------------------' BRAND NEW GENERAL ELECTRIC 8" SEALED BEAM 

F L 0 0 D LIGHTS aoo ~~g.· ·. ~ci~c.vorts. 
Has countless u seR for: • Homes • Garages • Work
shops • Drivewa ys • outdoor advertising • Displays 
• Beach ll ghtln;~ • Private air ports • Photog r a phy. 

Where ' e r· you nt!ed tiood·IIJrhting! 
Bought by tile U. S. Army for Hlgnnl use. This 111 the 
g r eat est surplus bargain e,·er offered. 
Len~. r e flel't o r and electrode vacuum Hcah·d in one 
du~tproof. air tll(ht unit. :100 Watts , t1 U Volt H. W e ighs 
only :l"' l bs . Ll"t t>rice $ 10.50. 
A TREMENDOUS VALUE for ..................... . 
f Item :t8 1 12 or more 52.50 ea. pos tpaid postpaid 

HALE FIRE AND IRRIGATION 
BRAND 

NEW ~~~H F~~L!~~ct~!NJK!f.Pn~~~-W~t!~f. 
Industrial Uses , Farm Us es, Etc. 

PUMPS RATED 500 GALLONS PER MINUTE 
AT 275 FT. HEAD PRESSURE 

Equippe-d wllh 11;2" diameter straight ,;pllnecl 
s haft fOI' dln.•c.· t c-oupling drive; 41~!!" thr(l'ade<t 
Hu ction Intake: l\VO-· ~ L~" thrC'a<1ed discharge 
outlets: Hale Pump Co. Mort<:'! CF ,-olutc type: 
use any 4 or G c~· linder gas engine or couple 
directly to front of truck or auto; or u~e 25 
H.P. clrC"trlc- m otor: tiiJnrnston :.:!1" x 24H x 28". 
Complete with full acceNsory kit including 
suctt on And pr<."s~ur<.' gnuJ!t.•s . 
priming equipment. anc1 In· 
:ootruct ion hook . .:-\hlp. wt . . J 1:1 
lbs . . . . Gov •t acquisition 
(Item :!! 48 1 costS42S.OO. NOW 

$149.50 
F.O . B . Chicago 

SCREW .JACK 
Idea l for r aising. l owering. le\'cllng and art,lu~ting. 
ll,;c on tables, machine tool". toys. etc. Overall 
lens;rth c loRed 9 inches, open J 4 in<·heA. \\"orm ~,~nr 
hox with 54 to I reduction. with double end rtrh"<' 
s hnn. u~e etth<-r l'"nd or both. Exten:-;lon scr<"w 
s haft 30 to 1 r edu ction. $35.00 \•atue. 
( Ite m :t 45 I AN OUTSTANDING Rt:Y 

BRAND 
NEW 

$3.95 
POSTPAID 

SHOCK ABSORBERS 
Use them to spring s u s pend ,·chic les. hoi~ts, pumps, her"'Y and 
light machinery, compressors. etc. tt• x 2" din. Welded steel con· 
s tructlon for e""tra strenJ,.rth - U. S. Air For<"e bought 
them for bomber gas tank s h ock ai.Jsorbc•·s. Hated 25011 ss 00 
lh. Ship. wt. Of 4 - 11 l bs. 4 f " 
Each ............ $1 . 50 F . O . B. CHICAGO Or 
( Ite m ~ 21 I F . O.B. Chicago 

Selt·Prlming 

ELECTRIC PUMP 
APPLICATIONS: oil burners. ru.ruarlums. 
fluid metering. fuel pump. tool fiO"t 
grimier. coolant pump, pre,.sure lubrl· Compact
•·allng pwnp, genera l Industrial, "lf:. Brand N e w 
MOTOR MFD. BY BLACK & DECKER; double ball bearing "el' ics 
wound, continuous duty, 1 / :111 H .P. e lectric moto r. rated 1 2,000 
H'. P. M. •rransformer included for use on 11 0 V AC c urrent. Ai~o 

applicable for 24·32 V DC. SJZ 95 PUMP MFD by WELDON TOOL CO. with standar<l V.1'" 
tubing ports: ratert 2 G.P.H.; r(•mo,·e pump anrt use • 
motor as hiv.h speed grinder. 
OVERALL DIMENSIONS: 731.," long x :ll/4" wlrtP X 
:JV.:." high. Approx. wt. 5 lbs. $51.(111 value (Item .: 1 1 postpaid 

BRAND NEW GEAR TYPE 

INSECTICIDE PUMP 
All Manganese Bronze for spraying D . D . T .. 2·4D, 

~d Sulphur Compounds, Etc. Pre~<sures up to 150 lhs. 
to 1 4 gallons per mlnute- 15110 RPM. Will n ot 
ru,;t . pit. foul or fr<'<'ZC up. U!<e rubber h ose inlet. 
pip<' or wblng outlet. Equipped $15 00 
wtth .. ~,·· ~tandRrd ptpe thr ead 

port. Wt. lbs . Dimen.: 8" x 5" x At2". Stanclnrd • 
I" manganese hronze ~haft with ke~·way. U. S. F . O.B. Chicago 
Oov't. Acouisitlon <'o~t $62 .00 ....... NOW ONLY ( Ite m ~ 501 

GENERAL ELECTRIC 
DC GENERATOR 
BRAND NEW For Farm-Home-Fac· 

tory Weldlng-Ught Plants 
Delivers 3 0 volts. 267 amps. at 4000 
HPM. Rated 8 Kilowatt~. ball-bearing ~up· 
po1·ted. Fan cooled armature. Orl\'1• It off 
of farm tractor. ga" engine or I 0 H . P. or 
mar ... Ship. wt. f'l5 lh"· $28 so t r.R . . o-o,·ernment ncqul· • 
sltlon co~t -· *:!'7'7 .no. F 0 a 
1 ttem .:su. Now Only Chicago 

0 --RDER DIRECT FROM AD 

Send payment or purchase order today 

SATISFACTION GUARANT££0 
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BRAND NEW AIR OR 011. 

HYDRAULICS 
use hydraulics on arbor press es, hydra ulic: presses , hay lifts, 
m anure load e r s , lift trucks -push or pull , tilt o r turn , press 
o r squeeze , ope n or c lose, lift or lowe r -and othe r hydraulic 
and Industri a l applicatio n s . Use with e ithe r a ir or oil • • • 
of finest p r ecision workmlln Shlp. 
Item # 4 . Dou ble action, 1" bore, 3 " s troke, will lift 770 lb~. 
In 1/10 o f a second using Logan Pump. All steel barrel. I deal 
ror controls, door openers , posl~lonlng, etc. . $4 95 
An $18.00 value ........... . ... . ... p o stpatd • 
Item # 33. Double action, 11/2" bore, 5" stroke. will lift 
1760 lbs. In one second with Logan Puml>· Wt. $8 9 S 
3 lbs. A $35 .00 value .... . . . . . ..... pos tpaid • 
Item # 32. Double action, 1 112" bore, 9" stroke. will lift 
1760 lb.s . In one second with Logan Pumy,. $1 0 9 S 
Wt. 4 lbs. A $45.00 value ... .. . . .. postpa d • 

Ite m # 16. Us e tb es e c y lind ers o n farm trucks. bulldozer~ . hay 
lifts manure loader s, e t c . Double action, 11/2" bore , 27" s troke. 
( Wih lift 1760 lbs. In 2 seconds with Logan Pump). Wt. 8 lb~ . 

~n~y:l.5."~~ . ?:~~a~·li·c· ~~1.1~~~r. ~~~~e. ~~r . .. • . . postpaid $12. 9
0
S
0 Ite m # 17. Double action. 2%" bore, 8" s troke . (\VIII_ lift 44 

lbs. In one s econd with Logan Pump ). Will withs tand 1 ann P. S .I. 
against wall. Wt. 7 lbs. $14 SO 
A ll!65. 00 value ....................... . . postpa id . • , " 
Ite m # 20. Double action, 2%" bore, 4 " stroke, two·way ;;ohd 5 ~ 
alloy steel s haft (will lift 4400 lbs. in one sec.ond with $16 SO 
Logan Pump). A $73.00 value ... ..... ..... pos t paid • 
Ite m # 1 5 . Double action, 3" bore, 8112" stroke. All steel hydra ulic 
cylinder, will lift up to 12,000 lbs . (7000 lbs . In 3 seconds with 
Logan Pump\. Complete with fittings . Wt. 12 l b~. $19 SO 
A $78.00 value . . . .. . .. . ................ postp a id • 
Ite m # 31. Double action, 3112" bore, 11" .stroke. (Will lift 9600 
lbs. In 7 second s u s ing Logan Pump. ) Complete with $22 SO 
fittings. Wt. 1 ;; lbs. A $92.00 value .. · . . ... postpa id • 
Ite m # 6. Double action, 3" bore, 23" s troke , hydrauli c cylinder 
will lift 7070 lbs . In 51/2 seconds using Logan Hydrauli c Pump. 
E s pecially suited for f arm and construction machinery. Clev is 

!r.~~~t.ln~h~~~g~a~:. ~~e.'. ~t:. ~~ .1~~· .. ~ ·$·1·4·5:~? . ~~l·u·e: $27.SO 
HI-PRESSURE FITTINGS for cylinde r s and va lves a va ilable at 3Sc ea. 

for :~;8" pipe and SOc: ea. tor 1/2" pipe. 

Hydraulic Control Valves 
BRAND NEW 

Item # 24. Four-way control , ·alve for use with 
d o uble action hydraulic cylinder. may be used with 
1500 P.S.I. hydraulic ~ystem t o open and clos e 
h v draullc cylinders. Brand n ew. Ship. $7 9S 
Wt. 4 lbs A $38.00 value . ... postpa id • 

Ite m · control valve ror use with two h ydraulic d o uble 
action · cylinder may be operated Independently o f the 
~ther o r n con junction with the other . 011 may be locked In any of 
t h e c yli n d e r s t o h old the piston at any r equired po~ltlon. $1 0 9 S 
Brand Ne w . Ship. Wt. 6 lbs. A $60.00 value . . post paid • 
Ite m :It 28. A two cylinder d o uble action 
valve with a uniq u e arrangement. allowing 
the operator t o raise both cylinders simulta
neous ly, to lower them slmultaneou s !Y o r to 
raise one and lower the other at any prede· 
termlned rate and speed. Brand New. Ship. 

:C,tstp~IJ~s: . ~. ·$·7·5:??. ~~~.u.e.' . . $14.9 S 
LOGAN Double-Action 

P R
PnEeumSaticS Hy:£:?~':: ::•:e 

fraction of 
original cost 

Uslnc air or oil, this device Is Ideal as a 
punch pr-s, vise, arbor press, etc. An 
exc:ell-t t-1 for industrial and shop use. 

u s e 150 lbs. of air pressure o r 250 lb~. o f 
oil p ressure . Cushioned double action "Logan" 
Model AC ram. 6" bore and 6 " s troke. Capable 
o f up to 4 200 l b s . of pressure using air. 

H as 3" t h roat. Lubricated glbs provide per
f ect allgnmf'nt. Has adjustable worl< spnce. 
Hardened a lloy steel piston r od $ 50 
1 " diameter. Frame con structed 
of cast ste e l with o/4" t>ase • 
plate. Manuf actured by Slpp· 
Eastwood Co. Unit Is 49" high. 
nas e Is 9112" wide by 18" deep. 
Wt. appr ox . 300 l bs . AN OUT· F 0 B Chicago 
( Item # 7 ) STANDING BUY at • • • 

BRAND 
NEW 

18ll Wire Spoke Wheel 
BRAND NEW. For use on motorc yc le or adaptable f or 
mid,get cars. trailers. small truck fO , any ·wheeled ve· 

gear. Takes 18" tir e. Wt. • F .O.B. 
hlc le. With bearing races and $3 95 
19 lbs. Chic a g o 
l ite m # . A REAL VALUE a t 

. BRAND NEW FIN-COOLED 

HIGH PRESSURE AIR COMPRESSOR 
Fo r pne uma tic tools, filling hi-r,ress ure vessels, p a int 

s p rayi n g , Insectic ide vaporiz ng and othe r u ses. 
Hated 450 P. S .I. at 1200 R.P.M. Used on Packard 
Merlin Engine, this aluminum air pump 
w ith air filter Intake weighs o nly 4 V2 lbs . 
9" x 5" x 31/2"· Oov't. Acq. Co~t $185.00. 
NOW ONLY .... .. ..... . . .. . .... .... . 

(Item 

SlS·oo 
postpaid 

SHOP BY MAIL 
and SAVE at GROBAN'S 
!l"9~ eutl 

LOGAN HEAVY DUTY OIL 

HYDRAULIC PUMP 
BRAND NEW • • • for operating hydr aulic 
cylinde r s afld hydraulic motors on tractors . 
bulldozerR. construc tion machinery. lift 
t ruc k s . lnduAtrlal appllcatlonA, etc. Deliver~< 
8 GPM at 1 2 0 0 RPM at 1000 P.S .I. u s ing 5 
H. P. Has '12" pipe thread Inle t , %" pipe 
t hr.,ad outlet. '¥.1" shaft with flat and keywa y 
fo r d irect or pulley dri ve. HaR flange wit h 

Q,·erall dlmen.: 7" L x 5112" • 
4 bolt holes for convenient $22 50 mounting. S hip . wt. 22 lbs . 

H x 51, 2" \\'. A $ 10 5 .00 F.O. B. ( I t em # 29 ) 
value. FOH ONLY. . . . . . . . Chicago 

( Item :tt 37 ) 

LOGAN HEAVY DUTY OIL 

Hydraulic Control Valve 
BRAND NEW control valve with b uilt-In adjustable re· 
lief valve . will operate one double -acting hydt·aullc 
cylinder or two cylinders as one or a revers! ble h ydrau· 
lie motor. Valv(' h andle latc h es In neutral poo;ttlon. 
Made of r utt"l{ed cast aluminum alloy. Open center un 
loads the pump In n eutral position. Thrott ling c ontrol 
allOW$ operator to r egulate t he s peed of movement o f 
t h e hydrauli c cyllnd('r o r m otor . Has r emovahle mount• 
lng brac kets with 4 bolt boles, ~· pipe $21 95 
thread connections . O'·erall dlmen.: 12'h" • 
Hx8 1f2 "DxS"W. Ship. w t . 171 hs . Govt. Acqul-
s ltlon.Cost over $100 .OO.An Exc e llent Buy. F . O .B . Chlcago 

G-1 Stainless Tank 
Us e t h ese t anks on compres sor s, for tire 
lnfinto•·s. pulsation chambers , floats. buoys. 
hydraulic res ervoirs, fluid and milk con
tai n ers . fueJ containers, etc . 
Tough, lig ht. 450 lbs. P . S.I. Aviators $

4 95 Breathing Oxygen bottles. t ypo G 1 . 2100 cu. ln. 
(approx. 9 gallons ) Int . vol. 24" x 12". 1/4" threaded • 
openings at each end . Wt. 19 lh s . .051" thick. . 
( Ite m :lt63) Price ... . ...... . . F .O.B. Chtc a g o 

HYDRAULIC 

PRESSURE GAUGE 
BRAND NEW 

Ideal tor high pre ssure h y d raulic: s yste m s. ad
justing pressure, r elief v a lves, e tc. Rnnge 
0 to 2()00 P. S. I. Black plnHtic $2 95 
case 2 %" square , t :~/.a'* d~ep. 
Dlncl< Ins trument face with white • 
pointer and numeral s . \\'ort.h mnny post• 
times this l ow price or . . . . . . . . pa id 

( Ite m # 36) 

HAND HYDRAULIC 
PUMP Brand New 

' 

Used tor hydraulic jack s, presse s , h o ists 
and o the r hydraul..lc applications . Fo r o p· 
e r at ing h ydraulic cylinders to pump oil 
or h ydraulic fluid unde r pre ssure. Hand pump has 
built-In chec k valve and Is capabl e or delivering 1000 l bs. 
or pressure . Has alloy a luminum h ousing. Dlmen.: 8" 
long x 8lf2" hig h x 2¥•" wide. Ship. wt. 3 l bs . A 545.00 
value . . . ( Item : 111 . ..... ... .. .......... X o w 

Vickers MF9 Hydraulic 

PUMP or MOTOR 
complete with mounting 

kit ready to install $19·90 
$1 S.OO value ':,'!T:r-

Pump Is compact , p o w e rful , rat e d 1 ,000 P .S.t .• 
.507 c:u . in . pe r r e volutio ll . 8 gal. p e r min. a t 
3 750 RPM . Cha nge rotation by r e v e r s ing flow. 

Deliver s up t o 6 H.P. Requir e s l / 3 t o 6 H . P. t o drive directly or b y 
pulle y . BRAND NEW. 
Mo unting kit has been e s pecia lly designed t o provide maximum 
utility and ease of m o untin g MF S eries Vickers Pumps. Brack e t s are 
construc t e d of heavy s tee l pla t e; sha ft Is made o f lf2" s t eel w ith one 
e nd spllne d t o fit pump; o t h e r end o f shaft h a s m achine d fla t fo r 
m o untin g a s tandard pulley w ith 1f2" h o le . Shaft runs In o llite b r o nze 
bearings. 
l ite m ·: 18 ) 
( Ite m # 38) 
litem # 39) 

Pump only .. ..... .. . .. . : 
Mounting kit only ........ ... . 
Both as complete unit . .... .. . 

. $14.95 pos tpaid 
. $ 4.95 pos tpaid 
. $19.90 pos tpaid 

A'bJUSTABLE RELIEF V ALVE . ( Ite m t!34 ) . .. ... . . $2.95 postpaid 
HYDRAULIC FLUID. lite m .e 53 ) P e r gallon .. F .O .B . Chicago $1.75 
10 ft. le n gth of HI· Pressure HYDRAULIC HOSE, wit h 1/ 4 " fe m ale 

pipe t hre a d fittings. ( Ite m tt 27 ) ... . ..... F .O.B. Chicago $3.95 
Bra nd Ne w HYDRA ULIC T ANK. 3 gallon capacity w ith o il -lndl · 
cator cap. 4 " x 1 2" X 131/~". Ship. wt . 13 lbs . NOW AT THIS 
LOWEST PRICE . ( Ite m #58 ) .... ...... . F .O.B. Chicago $4.95 

FREE Write for free c:opy o f our 40 page cat a log lnc:lud· 
• lng Hydra uli c Ma nua l featuring diag rams, photo · 
• graphs and Instruc tio ns. Ca t a log lists excell e nt w a r 

s urplus values: pumps, valves , hydraulics, li ghts , m o tors, etc: . 
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With a Casco Power Tool 
Kit, every job is a better 
job! For the finest 

• • equtpment at any pnce 
is right at your 
fingertips. And the 
cost is so t•ery low, 
it quickly pays 
for itself. A 
"must" for every 
craftsman, 
hobbyist, 
builder and 
repairman! 

WOOD, METAL, PLASTICS, 
FIBRE, GLASS, LEATHER ... 

It d rills! 
I rsaws! 
It carves! 
Ir sands! 
l t sharp ens! 

It polishes! 
It etches! 
It grinds! 
It buffs! 
It cuts! 

:m m:z 
CASCO ELECT ROMATIC 
(What a Gift/} 
50-pc. sec 

ONLY s1gss 

CASCO TOOL 'N' RAK 
hangs up where yfJu WfJrld 

40 pieces, ONLY $17 9 5 

GET YOURS NOW ot Deportment, 
Hardware, Auto Supply, Appliance 
and Jewelry stores. 

DRIVE AND KEEP COOL! 
A year-'round asset-silent, 
safe, sure ! Cools car in sum- • 
mer ... defrosts in winter , 
.. . keeps windshield clear 

.i always. 6-in. ,rubber blades, 
I 2-speed sw itch, univer sal . 

mounti n g brack e t fi ts all .· 
steering columns. $ 

9 4 5 
CASCO AUTO FAN ONLY 

Now at Cor Dealers, Auto Supply Sto res , · 
Garages, Service Stations. 
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.SAVE UP TO 20% on QUALITY BALL BEARING 
: ~ 

Build your own power mower with our spindle and blade attach
.ment. Pully for easy connection with engine. Sealed in New 
Departure Ball-Bearing for lifetime service. 20 or 18 inch b}ade 
of tempered steel with razor sharp cutting edge. Read guarantee 
-you'll order now 
and enjoy an easy 
power mower 

si!.I-L NOS l.l.1£y I!.'D·\N l>IJ ~~~~~~~~~il.ili:IIJi 
'81!.'-ll\ Ball-Bearing 

Attachment for caso· 
line power mower, com· 
plete (designate 20 or 
18 inch blade) .•• $14.95 
Replacement blade 
(designate 20 or 18 inch 
blade) .......... $1.25 

GUARANTEE: No 
better products are 
made recardleu of 

. price; to-day return 
privilece 
-

Replacement Wheels 
(For Y2 Inch Axles) 
6 x 1.00 in ..... $1.30 
8 X 1.75 in . .. . , $1.80 

10 x).75 in .... $2.15 
10 x 2.00 in.. . . $2.45. 

Industrial Wheel for 
Heavy Loada 
(For~ in. axle) 

10 x 2.75 in . .. . . . .. 14.65 

. For REPAIRING or BUILDING U.wn Mowers, 
Garden or Laundry Carts, Kiddie Tricycles and 
Wagons, W heelbarrows-anything that rolls on 
rubber! Semi.pneumatic. l>uncture-proof Tires. 
Compare for QUALITY and PRICE-and you' ll 
order TODAY. If the size you need isn't listed, 
write for Folio A 
OIIDI. TODAY SeM Coslt, Clteclc, or M. 0-"ay 
patta .. on arrival. 

BILT-RITE PRODUCTS CO. 
Dept; 63, 520 East Missouri Ave., Kansas City 6, Mo. 

Sensational New MOTOR OHering 
John Oster Heavy Duty Fractional H.P. 

Unbreakable 
Fire-Safe,.. 

Amber 

Hammer_,. 
Proof 

1 / 40 HP Induction Ty pe, single phase, 
110 V. AC, 60 cycle, bronze bushings, 
5 / 16" shaft, 1725 RPM, Standard 

~,.Base. Ideal for Hobbyists for many 
uses. Window and regular 

~::.· 6 ~~i:~~r~ .. . ~~~· .. ~~~g.' · $4.~5 
Acid ~5c handling and mailing 

America's most popular line of moderately
priced screw drivers! Wide range of sizes. 
FULLER TOOL CO., lnc.,911 Faile St., New York 59 

Amber-Bcutdl6 Toob 

CHAMPION V-GLOW PLUGS 
for model engines only 

CHAMPION TERMINAL-assures better 
center electrode seal and provides 
sturdier electrical connection. 
CHAMPION- CERAMIC INSULATORS
proved dependable in millions of 
Cha mpion Spark Plugs. 
CHAMPION SILLMENT SEAL-prevents 
excessive compression leakage be
tween insulator and shell. 
CHAMPION ''THERM-O-FLEX" CON
STRUCTION-longer element life. 
more dependable performance. 

Follow recommendations of plug types and fuels ap. 
proved by engine manufacturer. 

CHAMPION SPARK PLUG COMPANY, TOLEDO 1, 0. 
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~America's Favorite! 
The modern farmer will tell you that car, truck, tractor, stationary 
engines and other power farming equipment are the key to 
increased farm · production. That's why dependable spark plugs are 
of paramount importance to him-why he uses dependable Champion 
Spark Plugs in vast majority. This preference is unquestionably 
based upon better performance in every type of engine, so whether 
you are farm, town or ~ity folk, insist on Champion Spark Plugs
the . leader in public preference for more than a quarter century. 

' 

~~ 

c:.: ,.."'1 +v' 

·~ 

t 

FOLLOW THE ~ EXPERT. 
USE THE SPARK PLUGS CHAMPIONS USE! 

Liaten to the CHAMPION ROLL CAlL ••• Harry Wiamer'• fa•l rporhca•f •very Friday night, over lh• ABC network 
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You Asked for It
Here It Is! 

-• 

A stream lined, powerful electric dri ll 
•.. PLUS one of the fine st geared 
chucks money con buy • •. PLUS the 
famous Bu ll Buffer, now in use in 
more than 100,000 homes •.. PLUS 
on adopter that enables you to sand 
at twice dri II speed • . . o kit that 
comes to you complete, ready-to -use 
wi th no "extras" to buy •.• o kit 
you' ll use day in, day out, for drill
ing, waxing, removing paint, and 
polishing and sanding your car, boat, 
floors, woodwork, furniture • •• all 
these quality tools of a thousand 
uses ot one low price-and your Bu ll 
Buffe r Kit carries a 90-day guar
antee! Order today, at your dealer, 
or send cash, check or money order. 

IF YOU ALREADY HAVE A DRILL 
order your Bull Buffel' todayl It' s 
the o nly right-ang le polisher-sander 
with gear reduction, and it fits a ny 
drill. Comes complete, including 
5 - in ch rubber d i s c, $9 95 
sheepskin bonnet and • 
2 sanding d iscs, only 

-----------

I 
I 
I 
I 

! \ _,--
• POLISH at 100 

• I 
I 
I 
t 
I 
I SAND at 3200 r .p.m. 

I 
I 
I 
I 
I 
I 
I 
1 DRI 

ORDER THESE KIT ITEMS SEPARATELY, IF YOU WISH 
Bull Drill-new streamlined, power-packed 1600 r.p.m. 

electric drill with Jacobs geared chuck ......... .. . ~ ....•• $19.95 
Adapter B set (for sanding at twice drill speed-can ONLY 

b . e used with Bull Buffer).. ......... ..... .... ...... . ... . 2.00 
Extra sheepskin- bonnets, each.......... .... . ............ . 1.25 
Extra sanding discs, {000-00-0·1·2'12-3-4), each . . . . . . . . . . . . . .10 
AT YOUR DEALER OR ORDER DIRECT TODAY- WE PAY POSTAGE 

BERTRUM S. ENGINEERING CO. 
3121 MAIN ST. KANSAS CITY, MO. 
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I 
I 

for HAND 
SAWS 

I Cuts new Ieeth in 
I 50 seconds -any 
I size 4 to 16 points. 
I Old teeth fall o ff 
I a s chips. Easy to 
: operate. A perfect 

1 
job. 

I 
I 
I 
I 
I 
I 

• 

IMMEDIATE 
DELIVERY ALUABLE 

: BURR MFG. CO. BOOK 
Order Burr's Blue 

I 8943 VENICE 8 LV D. 
: LOS ANGELES 34, CALIFORNIA 

Book o f Coast to 2 5c 
Coast prices for 
sow shop services. 

·-----------------

on steel, hr'""" 
ANTL off anyor<merlv red 

110 AC or DC line. The time money you 
save on auto. home appliance, farm and shop l"eQ_airs 
will quickly P!l.Y fQr t his mach me. Comes COMPLETE 
with Power Unit and ALL SUPPLI ES ready-.to
operate, including simplified instructions. Write for 
Free oartic.u1ars or order one today for 10 Day Trial. 
FOUR- WAY WELDER CO. Dept. PSF-89, 
2326 So. Michigan Ave., Chicago 16, Illinois 

BUILD YOUR OWN FAN 
One-piece cast aluminum 
propellers for cooling 
and ventilating. 

Size Polishe d Unpoli sh ed Bore 
lnrhe• ! nl<1de 3 /llud e l! Blflde 3 Blade 11trl&6.f 

15 $3.00 $4.UO $2.110 111a.oo •t<J , ~·8 .. a;,. 
18 3.75 4. 50 3.00 3.50 V'.l . 1\k. !l'a 
20 4.00 5.00 3.25 4.00 lfi.! , <>ii . :14 

Let u s gl\· e 2 4 4 .50 5.50 4 .00 4. 50 V:~o ~~~ . a , , 
you o urprlccs Write for pampblct on larger fan blades. wire 
on your alu- 1-''IUlrtls, fnn bases. shutters, pillow blocks, exhaust 
mlnum cast· (an frames. et c. , shipped prepaid if money nccom-
lngs. panles order. Dealers write for discount. · 

KLOPPENBORG ALUMINUM' FDY., Dept. PS-89, Davenport, Iowa 

KODACHRO E PRINTS 
and ENLARGEMENTS 

up to 11 x14 ••• from your color transparencies 
Order through your Kodak dealer 

EASTMAN KODAK CO., Rochester 4, N.Y. 

CARTWRIGHT'S 
TRU-CUT TIN SNIPS 

Easic!lt cutting tin snip. 
Handy tool for 1 .00 1 JobK. No 
pinch feature. Cull! perfect 
ci rc le, right or left. AI KO "quare 
J>O ints, both ways. Special ''Cup 
Tension Washer' ' retain11 t lght 
fit. Cuts w e ll with either h and. 

Writ e for 
Free 
Catalog 

Will las t li fetime. '<!1~~ 
See Your Local Dealer 

Dealer Inquiries 
Invited 

J. CARTWRIGHT & SON, Dept. PSI, Malaga, Calif. . . 

HIGH POWER TELESCOPE 
60 POWER-ALUMINUM TUBES-OPENS TO 33:.11_.~ 
Variable Powe r Eyepiece Adjustable 
to 1 SX, 30X and 60X. 

4·50 Leath e r 
Case Include d 

S Sections. 4 Ground & Polished Lenses. Also u •ed as sox Mlcro
.cope . Ready t o use, only $4. 50 POSTPAID. 

BROWNSCOPE Co Dept. SP,, 24 W . 45th St., 
• NEW YORK 19, N.Y. 

Copyn Jilted maton.II 
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SAVE MONEY WITH 

• 

SHOPMASTEI( TOOL~> 
. . 

ttl 4) 

. .. ·~ 

fl' c •• 

if· 

• 

Millions of Americans line/fun 
and profit with power fools. 

• 

• 

$MCJM,._$ '1. •W 

--- -~- ... h 

I Send me your free catalo~. : 

I I 
1 Nome------------- --1 
I I 
f Addres 1 
I . I I City _________ State _____ 

1 ____ ... ______ .._ _ _.,. ___ _ 
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If you like 
fine tools 
• • • then yo u ' ll certainly like to work 

with the new GREENLEE Socket Chisels. 

Perfectly balanced . . . handsome, transparent 

green plastic handles ... fine 

bevel-edged GREENLEE blades, so long the 

choice of true craftsmen. Ask your 

hardware dealer about them. 

SPECIAL OFFER •• • WOODWORKING 
CALCULATOR ••• 104. Quick solutions to 
countless problems • . • converting linear 
to board feet, nail and bit sizes, etc. Send l Oc to 
Greenlee Tool Co., 2128 Columbia Ave., Rockford, Ill 

SOCKET . \1 
WRENCH KIT i .\ 
" S 0 " B d '\ ) • nop- n ron , . 6!J'>!}".-... .• 
l , :.j " \ll'i\'C, (.'01H· Ito. . :,-,,..'\~"\.:..>'· 
1> I c I ,. wIth ~ .(·• . .,_...-~ -/. -
!'o- U('kl•l :-o • :1 / lt·i" ~ 
to 7 I If;'' . t.•xtt•n· -
s inn. tuuHIJ<!':oi . !"tt:"...-1 hos . 
\\'t. :.!:.! oz. :\lfJ,!'. ll :o't 
IWicc $8.111. Sur·plu,; 
prict•, lti':Uttl IH'W, , , , , 

/ 
"OLIVER" 

· WOOD-
~:Qf}7 TRIMMER 
~ .. ... . 1;9 \\' tHHIWttt•k t•l•'-. 

th·cant. Fu1· act·urat l' m 1t I'P aud 
anglt• t'Ut~"< i n all typ£':-o u f wood. 
1noulctiug, ca~lng. ete . l'ul..~ rr·oau 
._.ltht•r t.• nd. <.::'P''<'ily .. aa.~ ·· \'t •t'l •• 
:!U" lonJ!. U" hi;..:'h. II " whit•. 
l h•nch nluUUl. purtabh• . I h·n1awl· 
l'fl h,· nnt• ... l t·•·.•fl .... 
mt•Jt. · W t. o;;, lb~. 67 SO 
:\lauura.·tut' t.' l' . .!'< l i JoOt • 
$1:!:0 . l"(•w. onl~· ..• 

PIANO HINGES 
ALUMINUM Lt. Wt . 9 
AN251-2-72 , ll.," wlol<•. s-= 
7 :.!" lung. .11-lli th.'rk· 
nt'ss. \, t. l l oz. 1-_.:u·h 
STAINLESS STEEL , h eavy wt •• 
AN2S1·C2 ·48, I I 2 " wicl<•. ~~ · 
l ong • • OH:! thh•lc <:urr·osinu l ' t• · 
t< l>;tant, Ideal for gener -
a l use on drop t o:th ._.~. J·OS · 
cabinets, etc. W t. !II 
oz. 1-;ach only . ... . 
B . F. GOODRICH REPAIR KIT 
1 •1t. aretont>. I qt. J.:th,,·Jen(> 
Jllr.h l orhlc>. x oz. nN•('Icrntor. I 
qt. :S M Thiokul l'Cilll'lll. I J)C. 
h~a'''" ruhlu.:a· natt·h 18 
x .f!!". W <wih 821. 6.95 
Hundn•d,.; or u~es for 
o•nr.h lt<'m. On I~· ..... . 

. 

WORK APRONS 
Durable canvas. h<-•avy s llh·htng. 
many J>ut• k(.·t~ fn1· tool~. 
units. etc·. Tt•l'l'ilic han - 3916 
d.\· -man'>< aln'utl. Suo·· .,. 
pJu,.; h:U'J!'aln . .... . .. . 

MARINE LIGHTS 
1·"" oUJsltle. ' light 
•11'1\'t'\\.'H,v~ . gurclcns, 
har·n:-;:, outhuil<tlngs. 
\\' pnlht•r anct rnoisture 
fti'UOf. ('.Sp ( t)~iOU fli'OO( . 
~CI'l"W·IIown h>P On 
nthh(.' l' ~:.utlq•t . solid 
h•·;u.;~ lan1p ha:-:e. Op~ 
4'J'atf':-t on I :l. 2 ·1. O:l:!. 
110. 115 or 220 
'tths ,.\(' h.'' !-ilnlply 
c·han;!lng l •ulh:o:. \Vt. 
c~ Jh:o:. ~Pt-t• lf~· rPd . 
l• lut• or whit,•. t'o~t 
'=;1\Y ~:Ht. Surplu:o: 
pri ,.e .. ... .... ... . 

Explosion-proof Motors 
II(' aJHI AC I Pll'a ~<· ~J><•r l(~·l . F a
IUOU :o¢ Leland 1nakc. :t:.! \' I .' fl 
h.p \\' t. :!7 IIJ~. Tt••·· 
l'irit· hargaln. Hctati:-O 17·95 
for· ~:to. Surplus 
lll'lce .. .. ....... . 

~·~1:· -=~ 
t.Jze --··-.~--·- ..... 
PLIER CLAMPS 

••f\.nu·\·i:.;e'' = 1-i O. an cxtrn p:llr 
uf hand:-t ou nny work h~nC"h. 
'•Uu~lahl<' •·lamp work,; Ju~t Ilk<' 
pliers. -11111 II>. Jli'C>'· 2 95 
~urc. \\'l. 1; uz. c~.,\· 't. • 
<~ost :;;; . ;;n. nuw only 

Write for list of thousands of othe r new surplus barJ:ain S1 l'rk<'s 
1-'.0.8 . El Cajon, Cnllfornin. ~;,~; d<,poslt on C.O.D. order~: Srnrl l'locrk. 
ntoney order, or cash. AU Hcn1s guaran teed to he new and a.."' J't>Prf'JHmtcff • 

TUTTLE B R.OS. 

242 POPULAR SCI ENCE 

• 

300 No. Second St. 
El Cajon, California 

' • 
• 27x28 ln. table 

sta y s leve l . Blade 
" tilts full 45 de· 

grees. 
• 10 ln. blad e cuts 

31/4 ln. deep, jack
screw d epth adjustment . 

• Floor model. 34 ln. table 
h e i ght. 

• N ew Departure ball bearing arbor . :J-'4 ln. 
preci sion shaft , ready to run. sv8 ln. b o r e 
blades. 

• Qu iCk •POSitlonlng, se lf-alig ning rip f e n ce 
guide • 

• Sturdy wood, stee l and aluminum con
s truction. 

e No machining-build easily with hand 
too ls only. 

• c apacity and performance of floor saw s 
se lling for S 150.00 and up!! 

GIL-BILT Step-by-Ste p pictoria l pla n s ( No 
blue-orlnt reading required I. full scale pat-

t e rns, 11 actual photog raphs .................... . ...... $1.00 
GIL-BILT M e t a l Parts Kit Includes Plans, ball-bearing arbor. cast 
a luminum miter g a u g e and b a r . rip fence g uide. m achined lock 
knobs. j ackscrt>w m ech anism with 41/ :z in. handwheel , and all othe r 
m et al parts tnc ludlnJI: e very screw. bolt. nut and w ash er I l e ss 
b l ad e) . . . ......•........ .. .. ..... ... .... . ....... . . 5 20.95 
Sa m e Kit with 10" combination blade. . • . . . . . . . . . . . . . . . 25.90 
Sam e Kit with 8 " combination blade. . . . . . . . . • . . . • . . • • . 24.90 

n~tu l'n In 10 olars for full r~runrl lr not ~atls6ed. 
( l'f'i('Pif iurtudP poda(l(' up t o 600 milt'&) 

Also a v a ilable-Plans and Meta l Parts Kits for s• Tilt / T able Saw 
and 12" Band Sa w. Orde r Plans at $1 .00 each- sent postpaid any
where In the world, or write for FREE descriptive Catalog. 

GILLIOM POWER TOOLS 
P . o. Box 1 -VH. L ambert Fie ld 

St. Louis 21, Missouri 

Start a NEW BUSINESS 
Or Add to Your Present 

Repair Business 

Sharpen Dull Pipe Wrenches 
Pipe Taps & Dies 

"G11m" Circular Saws 
Pat. applied for Write for Information. 

J. C. MOORE INDUSTRIES P.O. Drawer 276 
FREDONIA, PA • 

D ept. s. 3 601 N . 24th, Omaha 10, Nebraska 

NEW, EASY. ECONOMICAL METHOD! 
.\SPBN lllli \'B-.\LL Jtl \'es power when you 

It- whert' you \\rant 1t! Juf;t line u p \\'lth ··~ur 
wht•t.• l 1 of any «"·ar o r tru<•k • drive onto unit. 
:uul ~·uu ' re ~Cl fnr work! So jac-king up. or 
oh•mounting~ t:~c ruJ:'~<·<l Dll!VE-AI.L for ALL 
h,•lt·•h·i\·en opc•·•nions requiring up t o 10 h. p . 

LOW COST ACCESSORIES- - Gt>ll · -..,?.I.......,IJ-..>-..--
FREE erntor, Go·indeo·, Centri fugal pump. II · 

li luslral•d 
Circul ar 

lustrau•<l C'lrculnr with full infonnatlon sen t on requ esl. 

ASPEGREN MANUFACTURING CO. 
1612· P Webste r Ave ., NYC 57 

ra-111-~S 

UTirR TDDLS 
For More Tool Mileage 

TOOL No. 50 
~·Standard. 

Side Cutting Pliers 
S". 6". 7" .... 
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WAR ·IIJRPliJS ·BIGG:EsT·· BARGAINS 
Th~se ·bargains were chosen fro~n over 

STAINLESS 
STEEL TABLE TOPS 

4,000· items in stock 
CLUTCH 

For JIIOtor .cooter., ,Motor 

~I}' 

blk•.. IJtwnmowers, etC• 
:Mercury centrifugal clutch 
for use with any small gas 
engine. ·( ·8 ). aelt ,pulley. 

brand new. Stock $9.95 

Btonz~ 

GEAR. 
PUMP 

All bronze cort'OI!Ion 
·resistant gear pump. 
Lifts wt\t;er 25' . De

.Uvers 1020 . gal. per min., at 1200 RPM· 
Devetopa. 110 1ba·. pr~ssur-e. ctr 250' bead. :S<!It 
locking pac king. nuts, d!'illn c::oc k , r evers lbfe 
bead. 'Will pump brine, s alt wat~r .• oil , vtne. 
gar, gasoline, etc. Dimenstons: 10" L x '1" H 
x IP/z" W. Pase holes 1 % " x 3". S halt 
UJ 16", 1" X 1" tnle t It ·OUt.tet. Wt . '2.4 lb.s. ,. 
Mtg •. by Sher'!Vood Buss· Works , All pumps 
·belt drt.ven. All 'br~~e geu PIU:nP with 8 " 
V pUlley, PuJAP only· .. , . Stock '$2:11, oo· 
# ~ 14 • • . •so value . . . • . . . .. -. • . · 
:same pum,p 1!)1 above, With motors, ( electric ) 
Stock ·:~t 549 

'h. lfp . • • , $67 ,oo 1 HP • •••• $87.00 
~ .. HP , ... $74,00 . 

SamE> pumo with .BrJggs -Stratton !gas englne. 
stock # sso . 

. 1 lj2 HP • , . $89,50· 2 t,la HP .. $135.00 
. SV:a HP .. $165.00' 4S· HP .• .. •$195.00 
The MORE HI> the more PRElSSUtU J:. . . 

HOSE 2.0' LENGTHS 

RUBBER 
WHEELS 

Good lor l'>Qnts. sc.oot· 
e.r s, ·wheelblltrt>WS, etc,. 
StoCk # 536. 

2. 7 3 x . • bore .... , . .......•.. $4.5~ 
4.00 .x . . .. . ~ •• ., . ! 0 • • ••• • • 0 • •• $10.9 ' 

X · , · ply ~", . ,, • ....... .. $8.95 
X 5, · pJy t• .. . , . , . . , .. · . .. , .$ ·10.95 
airplane UJ>es.. tubes and wheels ,wlt-h 

hlg"h . speed Tlm.ken: Hya~t ball ~arlngs. 
800 X 3. 6 p ly 1'". Stock. # 54.4 ... · . $J,4 ,50 
1700 x '20" 12 pt:y tubes for· e arthtn.overs . 
trucks. •sa.oo value-$tock # 545- . 

0 ~5°16. ~pi;.· B.Om-~;. · i1res · Arit:i 'ti.wg~4t6~o 
vnlue. Stock. : S4tl. pl'lce ... .•...... $5!1.50 
AOWLANE TlRES wltb randtng gear h yd:taullc 
strut. Firestone .4<; oo·o<JYear standard t4-es 1 
·8 .ply 27.. 2Q" hlJth. :Hydraulic' ·strut 11! 4-4! 
long·,. 3·~'" (l)a . . Can be made Into He;WY dUtY 

w:u-r~· e~k . ~~5.5.1.' . . . . • . . . . $2 2. 50 
· Briggs•St.raHon 

GAS ENGI'NES, 
SAVE $25 ON LIST ·PRIC£ 

An are NJo~'\V Ito ortttli:lat CJ'ate. 
!Rope start. 1700 RPM all br.and 
nrYBv :and gu.,u·anteed. 1 o/.t to 
2. HP Model A.P . List ,pflce 
~ Q2. 10. Stock ·s ·J-']-00 :!307• Our prjce. .. • 
31/2!.. HP· Model BP, L ltt •PIIlce 
$1 UJI.50. 5tOC:k # 3()8·. ·sa-6 0-0-prtec . .... .... ~ .. <i • • ~ • ~ • ~ ••• _ .. ~ . , 

'1' HP MOdel ZZP .• List prlce. $137.00. 
Stock # 309. ·s1· o· 2 oo· prlee .. ! • • • • • • • • • • • • • • • . . ,.. .• 

CHIMES OR CALL. SYST:EM 
Navy type, GOod: tor~ schools , fto,pltals, o#lce, 
~~~~~ -Ll~T ~M'CE:V.~t~1>~ or DC,, W$. eather 
·stock # 552. Super value at only 11.95 

A REAl BUY 
BUL:L B ·U.FFER 

Ffts a:iiy '14.'' d r ill. 'Polishes, S'al,ld.s. & gr1Jtc18. 
S heepsldn, 4o/4"' nib~r diac. COMPLETE. 
'Stoc.k #553. $1 9. S 
Imagine tt'a. oo.l)t .. • • • • • • • • • • • , • 
~ra s~dilll: discs .$1.20 .a :nos. -

Polished top, duU bottomr hardwood ·veneer 
centn % " thick. ldeA.l for,: work table, laun
·dl'Y ·tubs, shelves back bar work bOard, .etr.. 
·Stock #A1 ·l. - ~ , 
22 x: IP '>1!"' • .. to ;,. • 0,11 lb ... ; • ..,.. . • $1.95 
22 X 2J.lf.l" , ,, , ,, ' 1 ,-., ,12 ' lb . . ; -... ,, , . .. $ ·1.,5 
.23\12 .. X 2!"~ r. ·.._ . "' · -~~ c)15 ,Jb'! . - ~ .*.: .• , $2.~.5 
22 x ~oy~ . '•.• . y ... . 16, tb, .. .- .... $2, 95 
22 X 34 • • o r• • • • • o o ~ 20 ,b. o •• ~ !-- o ! ' ! ,$·3 -.45 
22 Ill: 37". . . . . . . .... 22 lb ....... • . $3.95 

~ -

MARINE· FLOAT 
l:leav.Y I'UI>b~i"l:te!:l (lill'rh::. lh" rope enc;lrcles 
taft passing ·t;htoug)i dee. .:lngs a $ handles. 
Can be u sed as wad ing- J)Ool, dock, .tart., · etc. 
WlH s upport 4 ·ton -and .cannot Up. U.~;.e$1 but 
like new.. 6 ' W. lll: 20' IJ 6 W .x 25' L 

. . -. . $49.50 : $59.50 
50% dcmoslt" t<>· h /mdle shipping-. · 

: 

. · · . -:. HA·LES FIRE 
' . -;rr· ... • ~ PUMP ... .,. .. ;;-_.. ' . 
' ~-'1 . 'Por ·firer depts . . factories , 

. ' fores t 'fl.re- p~e,rentlort. 
ete .• · 600 gal. per m ln . 
Can be opented with .a 

fOW' or &I:K .cyHnrt.er g:a11. englpe. 4·V:!"' Intake 
. . . 2 - 2" outlets ~ . •• 265! head at 120 
lbs. pressure. Pa:ssed1 'by · n atl()nal board of 
r~,re und~rwr'lters. ~W, Stoc:k $149 50 
::: 407 .. Pr-lce . ,. •....•... . , . • .(> ¥ •• • _ 

BALL BEARING -~'RBOR.S 
.• .t:·;r • 

• • I o 

. ' r..~ 
• • 

. ·,)\ '. 
• • • 

Grntdlng and saw arbor. lias Va"·'dou.ble' end 
shaft,. 1 1 11:!" long w tfh 2" cen~e~ pulJ,ey. 
New Departure double roll ball. beat>lngs . 
Right and lett hand thrend. Self' all~rotng 
Dodge pillow block 10. 000 RPM. BearlnR'.S 
.alone. lis t at lt~O·. Gom.Plete arbor: $4 ·9·5 
NEW. Sto .. k -'OS . ...... . • OnL.v • , 

; HI -SPEED· GRINDER ( not pl c:tur~4 ) hll>< tw;o 
step pulley d.r lven th ru r.'lar or jj., 0 9'5 
base. Stock # 328 ..... . . On l y ~ •I • . 

'PLASTIC' TUBING 
Good ·for water , oil, · ~In, e lectrical 'tnstalla• 
tlons & radio Wor~. A,vallable In 100' l engt!ls 
M:ln order 50' . ' · • : 
1/s". 3/ 1.6''; J;/4e., .• •• · ¥:!" 7 j 16" J:ier ft .. 4C 
I !fou r choice •) _ · ~ ._ 1." 3 n: lengths ~niY • 

pe~ ft .. .. .... 2c .._ ~ .,._per. ft. .. . . , 6c 
5/16'. % ," .Pel! rt. 3c • _ ,~,. per fti . ~ .. . ~ 

GENERATORS & 
AC ARMY LIGHT PLANTS 
All new unless specified. All UO volt 
60 cy¢le \lnless specified , · 
300 watt.· 110·220 ' 'O'It AC, 60 cycle Hght 
plap~ power.ed by 1 HP ga_s, .englne, direct 
drive . Mounted on base weJghs $99 50 
4.0 I bs. Stock # 409 . . . . . . . . . ·.• · . 
5 00 Watt• Onan •dlrec.t c'On· s· 1-49.50 
~ected . . Stock :lt414. NEW , ... . . • 
.. Ew 1000 .watt Bl'lflrs • Strt~tW:n belt 
driVen Leland ,generatpr. Sl-a· 9 5-0 
Stoc·k ~ 35.1 • • • • . .. • . • .. . • • .. , _ • 
NEW J.SOO Watt Wllb BJ'Iggif It Str lltton 
_belt d:rl,ven ·t.eland •Jte.nerator. $2.09 SO 
Stoc:k # 352 . . . . . . . . • . . . . . . • 
2500 Wa.ft • . Briggs 1c Stratton 1\!o<lel Z a·!l<l 
Lelandgen.er,ator. ,5toek =<3 17. s·:22· ·/Coo· 
Used ;but like new . , . , . . • • . J• . 
NEW tbpl& 'lf\d spl)re parts. Included $295.00 
5000 watt, .automatlc :remote c~ontrol. Pow· 
ered by 4 cyl. Jeep gas engine. S II!. 
USfld like. n ew. Stock J!318 . . ~-

7500 watt, PQWered 1by a VE 4 .. ~~~r·: ~~:f:: 4 cyl .. :c.as entrltte. ·Con,UnenW o~ 
worth 'generator. Remote control 
Oompl e.te wlt~h swttcbbOilm. used 
new. $675' oo· $t.ock. # 347 . . . . . . . . . . . . . . . . • . 

:. Add $65•00 'for trans!ormer t<:> make .th is 
plant. 3 ph·ase 2 20 volt . 

I 10 ,000 watt, 1 10·220' volt AC. 60 cycle. 
Remote control. Power0!4 by a Jel).p 4. ·cyl'. 
~as . C'nRine. U~e(! like new. ·$900 00 
Stock . .,-:319 • • .. • . ..... , .. . .• . 

NEW Job orlglnnl crate only $1100.'00 
25,000· watt. 220 volt AC, 3 p!)as~. Spare 
pal1;s. NE\\' packed for ex· $19. 95- 00 

I pO:rt. StOC:k #'41'5 ..... : . . · ; '• 

I GENERATORS 
300. w att, 12 v,olt oc:, !WOO RPM. Henvy 

1 duty wtth current cut ou~ ·relay. High and 
low switch. 30 IUJ!P· meter .• ·Can be bQugbt 
less &haft and .base to. be u se4 df.re.·tl " 
m"Ounted: to a Br.lggs 10 Stratton 1 }{I' 
c_ngfne. Stock J!323'. S'f oo· 
~ E)V only . . . . . . . • . . . . . . •. • • • . 
Complete With s haft base ·and be:lo·tntr, . 
·Stock # 324 : • •......•......... $15.95 
300 ·watt·, ll0-220 volt .. AC', generatol' . 
Mfg. l:i:Y Electric S~laltJes Co. W'eJgbll 
20 ribs. S tock #416. $34 50 N'I!W onlY. • • • • • .• . . • •. •. • • . • _ • 
1000 wait·. 1,1 0 volt A'C, ilO cycle genera· 
tor wtth built In radio ·filter. Leland ball 
beari ng 1800· JP'M. sa·q s·o Stoc·k .#' 526 . • . . , ..... ... .... .. _. -- • 
1500 watt.. Same as above:-- $99 so· 
:stock # 527 • • • • • • • • • .. • • .. • ·• 
2500 to 3000 Wlitf, Leland gene.rat'O'r _I IV 
volt 60 ·cycle. Selt excitor, Udlo filter. 
Junction box rar plug ln. ·$145 00 
Stock. ,t; 525, NEW. . . . . . . . . · • 
~000 1Ji'att, DelCO•. 110· ·volt DC. Plug In, 
ball be"arlntr 2800 RPM • .List price 
$3.43.00. U&e.d l>ut lllte new. $99 s-0 
-S-tock .: ·3a1 • ..... ....... 1 . , , • 

• H{AVY DUlY RUBBER CAll£ 
·, 3 wlte #iO S~per cable. Slock ~351. 6~' 

Wit h lugs. Vl!&Ue $20,00. $13. · o·o· 
·Ra.lf ' 'to n 
·wagon witt\ 
plate: aluml· 
num. bo<ly 
241

' X ·~2"', 
15'8." steel 
axle. s .tock 
.::332. WrUe 
for d et!l Us . 

WESTIJ'IIGHOUSE 
3 phase motors. All models Jh. JlP ro 1lh 
HJ>·. 220. volts. Motors totally enelosed-ba.ll 
~al'thg. StOCk ~$4l 40 % off list rpf'lces-. 

'AIR COMPRESSORS 
All za.ttngs rrom. ltil UP ro 10 HP- new and 
rebuUt. Write for free deblla. 

Our ,pr-Jc-e • • , ••••••• ~ • • • • • • , 
.3 wire ~10• government s ubmarln.c tyve. 
Used unactground, underwa.ter, 0\'erbead. 
Cost. u. s.. ·90c ft. Stock. # 54'2. . 
<?ur pdce 100 ft ...... , ••.•.••. $24. 00 

•: .. 230 ft ••.•.••• •• •••• -. $55 .oo 
;: ::. ~~8oftit~ 'rie'i.::::::: ::~~g.;gg. 

2 conductor rul)ber cable #4~sttandert-
7 .~ ft. lengt h with eon.nectors . Lls.t price 
S177. stock ~543. $90 00 
ou·r ptlce .... , . . . . . . . • . . • · · - ·• 
4 wtte #6 stranded hea"Y .du~. Lh•t pr!ce 
$2.36 per ft. Stock # 548. . . . 
our price. ·50 ft •.••••• • ••• . •. sa.o.oo 
",t ,- - n 100ft. •• •• •·· ~ •!!> '~>,., $55~00 
.. .. 250 ft. • .•••• • • •. • $ ,125,00 
f •J " 500 fto ._ o o o o o A o. o 11. 0_:$225.•00 
•' " 1000 ft. reel. • , ...... $400•00 

3 wJre # 10 rubber cable lwo m;~tc· con· 
ne~tor&. Vlllue e t09.~0 $35 00 

1 StC!C:k :e 5$4. l'J'Ice. • ... .. • .. . _ ·• 

W£STINGHOUS£ lRlNSFORMERS 
Dry type-lnsUlated-440 vole, 220 
to 110 volt-single ,phase. 
'($ K.Y.A. List price e.~009.00 . . 

Our pl'lce , . .. ... . . . .... .... . $504.00 
37V:z~.V.-A. Ltst price e!l7.00. 

Our price ...... .. ..... .. .. .. $358.00 
30 K.V.A. List prlc~ S.626.00. . . 

Our price ... ... . .. . .. ... . . , •. $310:00 
~s K. v .A. ·L!st prtce ass8 .. oo. . 

OUJ' prtc·e .... ..... ........ . $2·7·9.00 
20 K.V.A. List pr.lce $i60.00. . 

·Our :prtce . • ~ ,.. • '• . .. .. .. .. .. . -••• $_230 •. 00 
All ll.ke n~w Qd, narlltl~eed . 
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6 0 
110-
Vo lt 

BETTER 
WAY TO 

HONES HARP 
Alm·ost ANYTHING! 

Pictures SHOW YOU how hrnncl · 
new SYNCRO Electric HO~E 
Sa,ARPENER STARTS sharpening 
,vhere ordinar y electric s harpcn(l-r:-; 
STOP! The ONLY Electric HO!'E 
with 14.400 strokes a minute! In
valuable fo r workshops . hom,•s . 
klt.chens , cafes, Indus try! A no\'el 
Gift. No beltl! , gears. whee l!<. 
HONING Is best, safest way. SYN
CitO comes with 3 H oning Stone!' . 
cord, plug, s witc h. 

NEW and BETTER £~ 
·POLISHER Ready! 

SYNCRO pre~ents a n ew, superior e l ectric 
sander-polisher! For light sanding, refiniSh· 
lng, finishing, etc. Poli s hes furniture, 
a u tos, s hoes. 14,4 00 "POW ER" 1\fOTION 
strokes a minu te sand 
or poll ~<h better. fa ~ter! 
With 9 s h eets A lum !· 
num Oxide ~<andpapE>r, 
felt and virgin lambs
wool pads, R ft. cord. 
plug 

514·50 
-

WORLD'S SAFEST Etee6ue JIG SAW! 
Safe for chllclren. powerful 
enough for any worksho p! 
Portable. T HOUSANDS OF 
SAF E SYNCROS SOLD! Arm 
adjusts to permit cuttl~<o{ 
ANY length material. F or 
delicate work on cardboar<i. 
wood, p lywood, thin m etal. 
plastic . No belts, no gem·s. 
NO OILI NG. Self-contained 
motor Included. Just plug 
In any 60 cycle, 1 I 0 - 120 
volt AC-and saw SAFELY. 
Fun and protl t making 
scroll-work, what-nots, pho
to silhouettes. etc. With 
cord, plug, 3 blades. only 

YOU CAN DO IT BETTER WITH 

QUALITY P RODUCTS FOR 
e HOMES • WORKSHOPS • COMMERCE e INDUSTRY 

HOW TO GET YOUR SYNCRO: 
At your dealers. If dea ler hasn ' t t he brand new 
Sharpener , new S ander-Polisher or Saw. order direct 
from factory . Send full amount, we'll ship P REPAID. 

DEALERS! Write for SYNCRO'S "BIG 3" Profit Facts. 

SYNCRO CORP., DEPT. M-89, ROCHESTER, MICHIGAN 
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fOR EASY PARKING 
-SAFE DRIVING! 

Top of spinner shows 
Hollywood glamour 
girl attractively posed 
in full color. Base is 
chrome plated and fits 
any steering wheel. 
Choice of red, blue or 
green. Send no money. 
Pay postman $1.69 
plus postage. If remit
tance is made with or
der WE pay postage. 

Dealer Inquiries Invited 
WELDON PRODUCTS-Dept. SA 

1213 N. La Brea, Hollywood 38, Calif. 

NEW QUICK-CLAMP 30" BRAKE 
Forms angles, channels, vees, flanges, 
locks , etc. H andles 24 gage sheet 
steel. heavier gages o f aluminum. Cam 
hold-down. No unscrewing. Held In 
\'lse . bolted down, o r c l amped to truck. 
A ll s teel. Wt. 4 5 l bs. $24 SO 
Sh!J>ped express collect . • 
12 BRAKE. Fits In vise to form difficult and 
c ompound bend>! , up to :!U lfag-e steel. $ 1 :-:.so P P . 
SHEAR. Cuts I 6 gage steel any length and wid th. $12. 50 PP. 
~- SHEET METAL PLIERS. 21/2" wide , $2. 00; 5", $3.00. 

;,. NEW SHAPING MACHINE. Does work o f metal and wood 
cut-off. planer, lathe, etc. Notching and gro oving up to 30", $36.50 
IRON BENDER. F orms h ooks, braces. eyelets. Bends t/4x2. $10.00 
Imm ediat e d el lv,nJ. Order direr.t. roeh or C.O .D ., or eend f or /older. 
1. 116 So. 27th St. VISE BRAKE MFG. CO. Omaha 5 . Ne br. 

DRAINS CELLARS, WASH TRAYS 
• CIRCULATES OIL 

Pumps 1800 GPH 300 
hig h , u ses % t o % HP 
motor. Will no t clog. 

gal. 30' 

5650 
Postpaid If cash wlttt Of'der. 

( Add 50c for west o f the Mlsalaslppl.) 

Thousands in use sfnr:e J 936 
LABAWCO PUMPS, BELLE MEAD 3, N. J. 

Genuine 
Available Only Through 

Direct· To· User Tool 
Sntlp- on's 

Service · 
WRITE FOR INFORMATION 

SNAP-ON TOOLS CORP. • Kenosha, Wisconsin 

• • 

NOW! FILE 
OWN 

YOUR 
SAWS 

Do expert saw filing at home. Precis ion 
filing easy without expe ri e n ce. Two 
simple a djus tme nts. Kee ps a ny h a nd 
s a w extr a s harp and true -cutting. C o m
ple t e with fil e. Mo ney b ack gua r a ntee. 
Cash w ith orde r , prepaid, ( COD post
ace extra . ) Order today • . 
THE SPEED CORP., Dept. PS 

N.E. 73 

WITH OUR GUARANTEED INDUSTRIAL 

POLY B~1fi~o ARBORSc::: 
ORDER NOW 

N ete De7HJr t11re Self 
L"bric-atino Bearings 

CopyrtglltL'd material 



BERG'S TRUCK lr PARTS CO., tNC. 

-· ___ ~s_l_o_s_o_. _w_A_BA_s_H_A_v_E_. -"':4 
HA rrison 1·6930 

CHICAGO 16, ILLINOIS 

AMERICA'S LARGEST STOCKS OF JEEP PARTS AT THE LOWEST PRICES 
BIG, FREE CATALOG 
YOURS FOR THE ASK
ING ••• WRITE FOR 
YOUR COPY TODAY! 

THOUSANDS 
OF OTHER PARTS 
AND ACCESSORIES 

AVAILABLE. 

SHOP BY MAIL 
ORDER DIRECT 

FRO·M THIS AD 
Send Payment or 
Purchase Order 

Today 

We Guarantee All 
Merchandise to be 
as Represented. You 
must be Satisfied or 
Your Money Will Be 
Promptly Returned. 

All Prices are F .O.B. Our 
Yards, Chicago. Illinois. 
Be sure to include suftl. 
cient postage on Parcel 
Post Orders. Any overage 
wi II be promptly returned. 
A II Excha nges Must be 
S hipped to us Prepa id. 
TERMS : Net cash with 
order. C.O. D. Shipments 
should have 25 o;. deposi t 
with order. Open account 
to rated firms only. 

All Items Subject to Pr ior 
Sa le. All Prices Subject 
to Change Without Not ice. 
We sell exclusively whole
sale and operate on a small 
margin of profit __ . t he 
savings are passed r ight 
on to you. 

Let us k.notfJ 
your special 
requlrem ents 
• • • II Berg 
doe sn' t har·e it 
••• no one has. 

RADIATOR ASSEMBLY 
A1214-

GPW8005 S27:50 
R ebuilt ... . ....... . $22.50 
.4.l~o InterchAngeable wllh C h · illan 
Jeep ::640I-15-G-1014G. 

CYLINDER HEAD 
NEW Al534- sa.4o 

GPW6050 
Reprocessed ....... $6.95 

CARBURETOR 
REPAJR KIT 

A6840-
GPW18357B 

COMPLETE DIFFERENTIAL 
ASSEMBLY 

A788-
GPW4207 S22·50 
Complete wltlt pinion 

S4.35 

HUB AND DRUM 
ASSEMBLY 

A1690- sg.35 
GP1102 
Reprocessed . . . .. $6.50 

8 PIECE BRAKE 
LINING SET 

116600-
GPW18367 53.50 

CLUTCH PRESSURE PLATE 
ASSEMBLY (Outright) 
638992-
GPW7563 $7.60 

Exchange . ... . ... $6.50 
CLUTCH DISK 636755-GPW7SSO .• • . . $5.50 
Ex change . . . : . . . . . . . . . . . . . • • • _ • • • • $4. 7 5 

UNIVERSAL JOINT 
JOURNAL SERVICE PACKAGE 

A1433-
GPW18397 

s3.50 

BELL CRANK GAP~~~31 S4.65 
BELL CRANK SHAFT 
A855-GPW3165 . . ....... .. $.80 
BELL CRANK BEARING 
A857·GPW3171 ... . .. . .... $.40 

SPEEDOMETER HEADS 
A8180-

GPW17255A s7.50 
Inner Speedometer Shaft 
1344-GPW17262 .. . $.90 
Outer Speedomet er Shaft 
1343-GPW17261 ... $1 .20 

TRAILER LIGHTING CABLES 
WITH ONE SOCKET 
A6019-

GPW14407 s4.00 

COMPLETE TRANSMISSION 
REBUILT 

o utright .. $55.50 
Exch ange . 49.50 

NEW 
$67.50 

60.00 

REAR POWER TAKE OFF 
GPW7257 (AMPHIBIOUS TYPE) 
Mounts directly behind transmi,.,.;ion. 
Provide~ a quic k and 

3 50 r eady means for auxll· $ 4· 
iary power use of the 
jeep engine. 

COMPLETE TRANSFER CASE 
A1195-
GPW7700 5120·00 

Exchange .. . . . •...... $95.00 

BRAKE 
SHIELDS AND SHOE 

A1496 . .. - .... .. - . S6·95 

OIL PAN GASKET 
63998G
GPW6710 12c 

VALVE REGRIND GASKET SET 
A1537-GPW18387 ..... $.75 

STARTER-AUTO LITE NO. Ml4113 
NEW A1245- 1!26 50 

GPW11001 op • 
Replacement Type ... . . $18.50 

WATER PUMPS 
639992-GPW850 1 

Outright 
Exchange 

REPROCESSED NEW 

$5.50 $6.75 
4.50 5.75 

MASTER CYLINDER-COMPLETE 
ASS6-
GPW2140 ss.95 

FRONT AXLE SHAFT -LONG 

A6030- S27·00 
GPW3207 

FRONT AXLE SHAFT (Short) 
A6031-GPW3206A . ..... .. .. • •... .. $27.00 

Interchangeable with Civilian CJ2A 

SEAT CUSHIONS 
A2986- 1!3 50 GPW 1162900B New .P • 

Used ...•••••••••• . ••. $2.50 

SEAL BEAM UNIT 
A1033-

GPW13007 S1.6~ 

BERG TRUCK & PARTS CO., INC., 1610 South Wabash Avenue, Chicago 16, Illinois 
• 

AUGUST 1949 245 

Copynghted material 

-

.. 



EXHAUST 
EXTENSIONS 

ORIGINAL SMITHY' S 
MUFFLERS* 

GRAVEL GUARDS 
Highly 
polished, 
chrome 
plated steel 
for 62-48 
Chev. only. 
Set of two 
$4.50 . 

POLISHED CHROME 
PLATED WHEEL 

RINGS 

He avy steel, chrome 
plated . Ho11ywo~d 
design . Custom budt 
for your car. $ 1 .29 

Universal models 
~~;,e as above $ 1.5 0 . 

Electric 

II MOJO-SANDER-POLISHER'' 
Say " Good·bye" to H an d Sanding & Polishing ! Let 
speedy •' Mota-Sander ' • do the work while you just 
g-ulrle it. Use for light sanding jobs-finishing, re· 

· 5 · th · m uf · The origi nal mt Y s 
flers . Deep mellow tone . 
Dual custom-built muffler 
sets for Ford V-8 $a;~ ~e~· 
cury • As low as • 
Singles from $ 5 .50. 

ONLY $1485 
Postpaid 

"The tip of my bait casting rod broke loose on my 
first day of Minnesota fish ing. I went back to camp 
and put T ip· Top Liquid Solder on it. The next 
morning that rod took a fighting 12 lb. Northern! 
Best catch of the day, thanks to Tip-Top." 

Mr. D. B. A.-Nebraska 
Sportsmen. keep a tube of Tip-Top handy in your 

kit. It's perfect for emergency repairs on all kinds of 
sports equipment. This amazing Liquid Solder forms 
a perfect joint in metal, wood, glass and fabric. Tip
Top Is water and gasoline proof • • • sticks where 
others faiL 

Keep Tip-Top handy at home, too. I t licks hun· 
dreds of home mending problems. Buy Tip·Top at 
your hardware dealer's today, or wr ite Tlp·Top 
Products, Omaha, Nebraska. I nsist on Tip-Top, 
the original and super ior Liquid Solder. finishing, redecor ating. M o t o·Sander quickly and 8moothly ;;ands 

furnlwre. walls, woodwork, wall board, plnster joints; bonts. 
workshop pro.iects, etc. Stra ig ht-line a c t ion (non-rota r y ) will not 
b urn o r scratch surf ace . Also Ideal for fast, effortless polishing 
or furniture, refrlgerato1· cabtnct.s. :\utomobilcR, other \VtL'<ed sur· 
face~:~. There are dozens of time and money-savi ng u~cs in every 
shop and home for this lnexpcn~lve machine. Mota-Sander Is 
the lightest . most practical electric snnrle t· & polisher. Gets Into 
tight corners .. • 7. 200 str okes a minute ... weighs only 2112 
l b s . Furnished complete with. 6 sheets assorted grade GnrneL 
Paper for sanding. J>lu~ f e lt p ad and sh eepskin rot· wax polishing. 
Operates on 110·1 20 v . . 60 cycle A.C. Thousands of u so;rl'. 
W HERE T O BUY IT: Buy Mota-Sander from your d e a l er. [f he 
cannot J;ttpply you, send only $ 1 4 . 8S ( c h eckorM. 0.) and we will 
ship postp a id. Or, send only $ 2 now, and pay postm:m balance 
p l us posLage. MON£Y BACK If not delighted afLer 5 days' trial. 

Money 
Back 
Guar. 

7x50PR BINOCULARS 
PRECISION OPTICS-BRAND NEW 

$36* 
6x50 Achromatic Field Glasses 

$16• 
• 20 -Jo F ed eral T ax 

Send for Free 
Cata log of Binoculars, 

T e l escopes & M icr oscopes 

DREMEL MFG. CO., Dept. SP 129-H, Racine, Wis . 
7x50 

$36 BROWNSCOPE CO. 
Dept. 8P, 24 W. 45th St., 

Ne w York 19, N. Y . lllu s trat~d 

SURPLUS BBAND NEW 

S pray Gun 
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AIR COMPRESSORS 
for Garage • Shop • Factory • Farm 

or Ho01e. Height 9" ·Weight 71/2 lbs . 
Uses lj4 HP ltlotor 

A sturdy, w ell built air compressor of steel and 
die cast m et a l construct ed t o give s atisf actor y 
and l asting servi ce. 2 0 -30 lbs. continuous 
p ressure. H igher pressure for i nt ermittent ser v
ice. Formerly sold f or $ 14.50. Synthe tic rub
b er h ose with fitting, 12Y2 f eet $ 1.70, 2 3% 
feel sa.oo. 

CO~IPRESSOR CORPORATION 
OF AMERICA 

WAYN E STREET, S T. JO SEPH, MI C H. 

• 

Wltile 
They Ltist . 

Orders wi.tlt 
r em i t.ta n ce 

alr ipped 
p r e paicl 
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((Yes, it1s lovely, I can make it 1~..., c t\ ·.i('~~ 

ALSO HANDY FOR 
WOOD HOBBYISTS I 

firzite 
-to give y ou 
smooth finishes 
o n fir plywood 
and oth e r s oft 
woods. 

A pre-finishing material that seals 
the wood pores . . . tames the wild 

. grain .. . · virrually eliminates 
checking and grain raisin!!. An 
excellent base for srain, paint or 
ena1pel. White or clear. W hite 
Firzite provides an easy. low
cost way ro achieve "blond," 
"bleached" or "wiped" finishes. 

Satin lac 

just like new with Weldwood Gl~te." 

-to preserv e 
t he beauty of all 
woods. 

Remember Weldwood G lue when you need dependable 
wood-to-wood bonds_ Quick and easy to mix with cold 
water ... tremendously strong ... stain -free ... rot- proof 
. . . and permanent. At paint, hardware, variety stores 
and lumber yards. 15c, 35c, 65c, 95c and larger stzes. 

An inexpensive coating for the 
proper finishing of W eldwood 
Hardwood Plywood and similar 
woods. Clear. No brush marks. 
Brings out all rhe natural beauty 
of wood. Does nor yellow or 
darken with age. 

WELDWOOD PLASTIC RESIN GLUE 
FIRZITE and SAT I N LAC or e 
available from point, hardware 
and lumber dealers. Write us for 
leaflet on finishing p l ywood. United State.r Pfyu·ood Corporation, New York 18. N. Y. 

FIND RADIOACTIVE MINERALS 
WITH A SNIFFER GEIGER COUNTER 

4 SPEED MOTORS 
ONLY 

SlO,OOO.OO U. S. Oovt. Reward offered. NOW. you can pros
pect for uranium and other precious minerals at low cost. 
No technical knowledge needed. SNIFFER is supersensi
tive. Weighs only 2 pounds. Operates from coat pockel. 
Uses only 2 ordinary ftashllte batteries-less than l c per 

Prepaid 

FEATURES 
• Ex trem ely 

Sen sitiv e 
• L o w est price 
• Ec ono m ical 
• L ightest 

w e i ght 
• Sm allest size 
• Liber al 

gu ar antee 

hour. Loud noise-free audible signal 
eliminates meters and calculat ions. 
Liberal factory guaranlee. 

Californians Please Add 
23c For Sal es T ax 

Approximat e ly 11 Inch es Long 

RUGGEDLY BUILT - ONLY 
EA SY TO CARRY & USE 
- ORDER TOD.~Y . $54 50 

1 / 20th HORSEPOWER 115 VOLT S0 / 60 CYCLE AC MOTORS wllh 
inl l'gr«l gear hox having fcnu· 1,1 ln<.! h dt·lvc: :-:haft~ t.urnlng :-;;hnul· 
tmu. .. uu~ly ;lt lht• follo\\' iUf.! l'l J)Pt 'ds! 
4000RPM- For grinder s, buffe r s, sm all drills, e t c . CAll O l'ri <ot'~ l'lhlpp c d e 

~ume rla\· l'f•c ch·<•rl •. 150 RPM- For wrapping fish i n g rods, s low sp eed toots. 
2 5 RP M - F or devel op ing tra y rock er f o r photogr aphic darkroo m . 
5 RPM- F or turning b ar becu e sp its, advertisin g d i splays. Wt• ~htp <:.o.n. on . 

1 
• 

8J .cu• <l t• J><><t t. comp ete post pa1d 
TROUP ENGINEERING CO. 

A THOUSA ND OTHER USES <~.ROUND THE WORKSHOP 
M o n e y Back Guar antee. Pulleys, M andre l s, Belts, et c . Available. 

2223 Grand A ve .. L o ng B each 4 , Ca lif. TROUP ENGINEERING CO. 
222 3 · 0 S. GRAND AVE. LONG BEA CH 4 . CALIF. 

AC£ AUTO VISOR m.tk~s Jrivin~t "tf.r. more AC£ FENDER PANTS give ) "Our car 
restful. 1\.l-'t'PS r.ain, sun . . 1nd )O,)w uff of wind· th.u: "~[\X' LOOK! .. Hook$ on in 
\hidc..l. ~ tr-.~amlincJ \.ll.'s ign ;uh.l hc.tvy chrumc a jiffy co .1ny 19.\5 tu 19.f9 muc.lcl car 
crim bc.1u11tl\.·S your car. Adjustable to .tny angle - all rnakes. ~htde of heav) Jtauge 
l i:st••l at ]00 mil•·~ per hour fur no rattles. IN· hody st~l, prime finish...J. with ruh· 
STALL WITH ONLY A SCRE\X"ORIVER-NO her srrippin~t to pr<'vcnt rattles and 
IIOU:S TO DRILL. 5p<"<ify. [J Prime ~ni sh fo r scratching. Spt.ocify car . ma ke. )"<':lr 
p.,imins;:. [] fl i-Puli!l>h tln ish n·quirt:s no painl .anJ nH~cl. Order by mail now! 

Enclose check or money o rde r .•. or $5.00 d eposit; pay balance on d e li very 

ACE AUTO PRODUCTS • DEPT. PS-89 • Box 366, Huntington Park, California 

B U ILD Y O UR O WN por t ab le AR C 
Write for this W ELD ER ond have a prof ita b le business 

booklet on how of your own. I t's easy. No e xperience 

to build your required. Go aft er big poy wel d ing jobs. 

own Arc Welder 0 Se nd catalog on Arc Welder s. s 
~ HOBART Bros. Co., Box P·89 \, Troy, ~·.,,~, 
..,J;U. " One ol the w orld' s I b uilders of ore w eld e rs" 
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Especia lly d esigne d as a versatil e 
attachment fo r the well-known HOME 
UTILITY, W' Electric Drill, and HOME 
UTILITY 5" Disc Sa nder-Polisher (products 
of Black & Decker). It brings quick, easy, 
fine finishes within the reach of every craftsman I 

Regardless of what your specialty ••• if you work with 
wood, metal, plaster, wallboard, plastics or other project 
mat~rials •• • DU·FAST 'saves you money, time and worlc 
on every iob • •• in your home, in your shop, in your hobby 
and wherever you want professional type finishing and 
polishing. Working surface a fuil 3;3" x 7 " . 
IDEAL FOR • • • SHOP PROJECTS e FURNITURE e AUTO BODY 

WORK • MARINE USE • FLOORS • AROUND 
MOLDINGS e IN CORNERS • WOOD, PLASTIC, 
METAL FINISHING • and hundreds of other 
applications I 

SAFE. QUICK, EASY, FOOl -PROOF AND ECONOMICAl . 
TO USE ••• DU-FAST IS PERFECT FOR YOUR SHOP ••• *Pa t . Applied f or 
ASIC YOUR HARDWARE DEAlER TODAY/ 

Available only at hordwore deolers 

& Decker 

ELECTRIC MOTOR BARGAI 
We hove a surplus of 1/ 150 HP 
moto rs. Original cost $2 .00 each. 
11 0 volts, A. C., induction type. 
Self-alignin!!J bearings. 

FINE FOR FANS, 
HEATERS, BLOWERS, ~ 

TOYS, DISPLAYS. 

Special, each • • 
STANDARD ELECTRIC MFG. CO. 

WEST BERLIN, N • .J, 

NEW, MPROVED 
Modern-streamllned- fltll the hand 
like a rountaln p en! Easy to use a11 a 
pencil . Draws parallel lines- straight , 
cur, •e or circu lar . Does expert Job on 
autos, furniture. toys. bikes. model 
planes, signs. bulletins. linoleum. 
(Makes wall board look like tile . ) 
Every painter and crafts· EASY AS man needs one! Type 
" M " MASTER Palnt<'rS' 
Striping Tool complete USING A 
w ith tip for 1 I 16" 
stripe. $1.00, Tool with PENCIL! choice of 1/64", 1/32", 
3/64". :1/64" 3/32". 
!AI" tiP- $1,:10 •• . all .....,,__,_ 
Ups 7:1c ea. Tool with 
complete s«.>t of 7 tips 
$:1.00. (COD's postage 
collect) Paint dealers, ~..:oo:.::::.w:=:.= 
write! 

WENDELL MFG. CO. 
-'234-A Lincoln Ave,, Chicago 1 8, Illinois 
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Postpaid If $ 1.00 
Is sent with orde r . 
Otherwis e , C. O. D. 

A TOOL ••• 
NOTA 

Get This 5-'in-1 Machine 
Do the Work Yourself 

Save money; have fun·! Make 
your own furniture - handle 
hundreds of hom e r e pai r jobs. 
Emrick 5-in -one W o rkshop in cludes 

' big capa city L a the, D r ill Press. 
S aw Arbo r , G r inder a n d S ander. 
Only $ 39 .95 c a sh, er Time Pay. 
m ents. ( Separa~ely such p o we r tools 
often c os t up to $160.) S e nd for 
FREE Catalog and Free Trial plan. 

EMRICK, INC., 1693 Clinton, Kalamazoo, Mich. 

SURPLUS HYDRAULIC PUMP 
Genuine VIckers constant displacement high pressure pump. Use It 

for any type of liquid pumping job. Will pump 400 g11l. per hour at 
8750 R.P.llf. Pr~clsion piston type design provides 1000 lbs. per 
square !ncb pressure. Self priming, Standard thread ~ Inch Intake 
and discharge POrls. With ~l! Inch spllned shaft- Just add pulle

1
v and 

power and you're ready to 11'0. These pumps are brand nt'w. Or Jl'ina l 
ac<Juls!tlon cost approx. $100.00. Can also be ost'd as hYdraulic 
motor; for rams. opening doors. hydraulic lifts. etc. also for any 

,~~~~~~ th:~~~-r.t~~~- .J.~~· .. ~~~. ~~~-~~_s:. -~~~ . ~~~~~- -~~~v:. _Shp: $9.95 
"".0 'R ROl'~'l'O ..... ~':END CHECK OR MONEY 

SOUTHWEST AERO SUPPLY ~::~i. 488 

'custom 
s awing" for n eighbors. A W lasts a 
lifetime. No c rew needed. Powe r with old 
a uto engine or tractor. Beginners g et e x· 

cellent r esu lts. $62.60 down Sen d p ostcard 
for F R EE BOOK,"How T o Ma k e Lumber.' · 

BELSAW MACHINERY CO 
846 Field Bldg., 315 Westport "'td .. Kansas City 2, Mo. 

We'll Pay · You for 3 gallons of 
"worn out" motor oil 
from your own auto. 
t r uck or tractor en
g ine. Details, page 30. 
i n o u r FREE lOOK 

$ 
• "Oil Facts." 

RECLAI MD MFG. CO., 5083 Elsttn Ave., Dept. 98, Cblca&o 30, Ill. 

. 
SOUTH BEND LATHE WORKS 
456H E. Madison St., South Bend 22, Ind. 

INCREASE SAW SHARPENING PROFITS! 
Saws 

5 .. -'-30 .. 

Only 
$498 

REYNOLDS CIRCULAR SAW GRINDER 
produces top quality results In fraction 
or time usually necessary for resharpen· 
!ng, Jointing, gumming and tooth form· 
I nit. Any hook or pitch of tooth and 
depth of cut Is quickly adjusted. Bot h 
hands are free to control po&ltlon of ~aw 
while grinding. Write now for free circular! 

PROVIDENCE SAW & KNIFE COMPANY 
Eddy & Ship Sts. Providence 3, R. I. 

Finest of all low cost t ractors. Costs 
too lit tle tc do wit hout . Has the 

-•trmghnel~S and strength of a team 
mules. Over 4,000 in use. Wit h 

ease a n d low operating cost
1 

plows, discs, barrow s. mows, plants, 
cu ltivates, etc. Weighs near y 1,000 lbs. and has Bull-Dog t r action. 
Sold only direc t to user. W rite quick for F R EE details. 
OTTAWA MFG. CO., 2 -901 Garden St., Ottawa, Kansas 
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.,Wellworth"' Sensational OHerl Rege $60.50 Model T·J 
Brand 
New! WESTINGHOUSE AIR. COMPRESSOR 

2-Cylinder Piston Type $ 
Operates with 2;2 H.P. motor 
or equivalent gas engine. 
Automatic clutch makes It suitable for mount
Ing and operating from truck, tractor, etc. In
structions furnished. Replacement parts avail
able. Price of compressor only .. ( Wt. 26 lbs.) 

50 
Equipm e n t 

Complete outfit cons is ting of compt'es sor, pressure $ 25 less 
tank, air gauge, air c huck. 20-ft. hose, pop valve, 31 compressor 
copper tubing with 4 bras s fla red fittings for con· $1150 
necting compres sor to tank, 4-way c ros s and 3 --
nipples-complete outfit, only . ... . ( Wt. 40 lbs.) ,------------------~ 

IDEAL for HOME • FARM • FACTORY 
Wherever Compressed Air Is Needed 

A fortunate purchase from the Gove rnment en
ables us to offer you this amazing buy. This low 
price Is but a fraction of the price of manufac
turer and of leading mail order houses. All Brand 
Ne w Equipment. ORDER NOW! 

PORTABLE SPRAY OUTFIT 

THE COMPRESSOR 
Plslon Type, 2-cyllnder, 2 Inch bore, llh" 
stroke Ball Bt•arlng AL'TO~IATIC CLl ;T('H, 
OIL FREE AI R. 3.27 C.F.M. at 600 R.P.lll. 
Capadty Ult to ti.•j4. Su.g~e.lstcd operating 
1>rcssure 7r. P.S.I. nnn;~sross: 9" wide. 
117/ri" high, 6~8" deep. Wt. 26 lbs. 

TANK a nd ACCESSORIES 
6" x 24" stalnl~ss st ..-el tank. Sul tahle for 150 
lh. pressure. Two 'I•" openings. Air gauge, 
pop valve. air chuck. 20 ft. bose, copper 
tubing and fittings as described. 

AUTOMATIC COMPRESSOR UNIT 
1i4 H. P. HEAVY DUTY I :.J H .l '. heavy tlmy t·apacilor ruotur 

.\l' 110/ 2:!0 ,-olt 60 cycle, 2 x 1% 
inch t>l ~ton type compressor. spla~h 
ft•ed luhri<·atlon. l:l x :!4 inch tank, 
autmnat it· rH·<·s~u •·e switr·h . pressure 
range 1110 to 1:!5lbs., ('F.~12.2. <·he<·k 
valle, safety valvo, air regulator with 

SAVE 
$50.00 External 

Atomizing 
Gun 

None Better 
at Double 
This Price 

Paint Sp1·aycr mountt•cl on H x :.!4 Inch tank, 114 H.l'. 110 V. 
60 cy. Hea\'Y duty motor with on•rloacl relay, 1 o ft. core! and 
plug, V Bt•lt drive. J~i z.o t on~t~·pc Cotnpre:-o~(H' with :! Comprt'"s,..io n 
rings, 1 oil r·lng, :.! lneh Bon•. I a 1 Inch stroke , cllsplncement 
2. H6 C. F. M. at 60 lhs . pr.,sS UI'C. Saft•ty Vnh·e. Gun exte rna l 
atomiz ing. Flat and rouncl spray , quart 
c up: maintains 35 to 40 lbs. work· 
tng pre~xure. Oil and '\\'alt:"r cxtra<•tor, 1 
air f.l'augc. :.!11 ft . hea\'y <iuty :2-brald air 
hoH• with tea k proof fltllngs, c·umpletc 
with car~·ylng han<il<>. l'o:<·t W<•i f.l'h t 54 
lbs., ><hlp. wt. tHI l h>< . .. . .. ..... . . . . 

Outfit less motor .. . ............. s 4 7. so 
Compressor only ........ . ......... 17 .so 
Spra and 20 ft. hose .... 12. 95 

PNEUMATIC AIR TOOLS 
CH PNE 

RIVETER & . Chicago Pneumatic Lever Type 
AIR ILL CHIPPING HAMMER 

CP4X Pistol grip han
dle . Take~ up to 3/ 16" 
rln!t . Weight 6 lbs. 
l.lst pri ce 
87:\ . 00. 

~ ; 
• With 1-:,• J acob Chu.,k. 

List price $ 55 .00 . 
Only . . . . . . . , . . . . . 

MAKE OR SAVE TIME & MONEY! ONLY 
Now You Can Repair Auto, Home Ap- S 28 50 
ptlance, Farm a Shop Egulpment for -
yoursel f &others with this Genuine Tra.ns· COMPL T 
former Type W elder-75 Amp. Capactty. E E 
Does W e lding, Brazing, Soldering a nd Cutting on 
iron. Rteel . brass and other m etals. Portable. Easy 
to operate from a ny properly wired 110 Volt Une 
(other voltages a t slight extra cost) . H as 8 metallic 

Wt. :.! lhs . 

$17.5.0 

gause and filter. 20-ft. air 
hose with air chuck for i n
flating tires. V. be lt drive. 
Shipping wt. !!0 lbs. 

Sp~cial $79·50 
Pnce 

Same unit as above with 112 H.P. 
motor, furni sh ed with 13" x 24" 
tan k . CFM 2 . 8 at 125 lb. pre s
sur e. Sh ipping 598 SO 
wt. 125 lbs. . . . • 

" We ilworth" Two Stage 
COMPRESSOR UNIT 

Ideal for paint spray lnJC und 
general usc. Compressor: !';lz<' 
3'h & 2 x 2'h with unloadt•r 
for continuous preHSurc St"rv
lc<.'; dlsplac<'nwnt 10 C. f' .;\1. at 
200 lbs . prcssun•. Unlondcr oet 
at Ir.O to 16~ lbs. ComprPssor 
l<ll cs when 165 lbs . Is l't•nchNI. 
star·ts punl&>lng aKain whrn 
pn•ssurc Is cJo,.·n to 1M lbs. 
Wisconsin Gnsolln~ air cooll'll . 

Pl;.;;,~~~~~;-;,:~=-~~ ea sy starting enJCine !ll'!! H.P. at 1800 R.P .:\1. 4. 1 H.P . at !!-UlO . • \ lr 
Tan k; A.S. M.E. 200 lbs. worklnJC prt•s

untloa•~ercompressorwlth $128 00 sure; slz<• 16" x 20" with safety \'Il l\'''· 
-· ' wt . 1 6 0 lbs. • C'lraln. two ~, glotJc '\'&h·t·s nnd prf'~Hur• · 
Price of e ng ine only, wt . 87.50 gauscc. 2 "V " belts and pnlley, Ill ft. 
90 lbs . . . . . . . . . . . . . . . al,r · h!?sc and llltlnscs. $225 00 
Price of tank and acc es· 62.50 \H. 350 lbs. Resc. l>rk<' • 
sarles. wt. 110 lbs. . . . . $400, less base ... .... . 

Prices f .o.b. Chicago. Immediate delivery. 
• All Items sold on money back guarantee. 

Send check or money order today. 

WRITE FOR FREE CATALOG 

WELLWORTH TRADING CO. 

Barro n Pre ci s i o n Drill 
ss T o ols a nd Accessories-Planers, 

"'vu•rY and Drum S anders , Aux i liary T a bles, Hi-Speed 
Router Bits , S h aper Fences, M olding Cutte r s , Dovetail 
c .utte r s -a hos t of oth e r usef u l drill press item s 
gav e complete work s hop fac ilities a t J.i the I b 
cos t. Ove r 2 00,000 B a rron o wne r s . G e t the It'. If I 1 
f acts on thes e popu lar, versat ile d r ill pr ess tools Ofksh, Rnd carbon a rc welding heat s tages. Comes COMPLETE 

ready-to-weld with helmet, rods, cable, etc. and Simplified 
lnKtructions w hich a.re actually a short rourse In welriing. A few re
pair job• will more than pay for it. SPECIAL GIFT $6.80 ARC TORCH ynurs at 
NO EXTRA COST. Write today for FREE detail s and 10· DAY TRIAL OFFER. 111 ARCHITECTS BLDG. 01 
DYNAMIC WELDER CO., IS E.23rd St., Dept. ATD-89, Chicago 16, Ill. DETROIT I, MICHIGAN 
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so HANDY FOR 

SO MANY USES 
AT. HOME 
OFFICI AND SHOP 

Now you can keep 
nuts, bolts, screws, 
nails, parts, wash· 
ers, stamps, hobby· 
ist needs, etc., at your fingertips. 

Just think, 32 or 64 drawer cabinet to keep those small 
items that usually get mislaid. Spot welded steel cabinet, 
enamel finish, metal drawer guides. Looks good any· 
where. Send check or money order please--no C.O.D.'s. 
Prices below. Your money refunded if not satisfied. 

SPECIFICATIONS WITH ALUMINUM WITH CARDBOARD 
32 Drawer Unit 

b " D~ep 
12~" Wide 
I Sl//' Hiqh 

64 Drawer Unit 
b" Deep 

251/z" Wide 
I 51//' Hiqh 

Drawer Size 
w~· Deep 
2¥4" W ide 

b" lonq 

DRAWERS DRAWERS 

One pie'e rustproof alum· Suitable fo r most home 
inum drawers for hebvy use~. Heavy board haft 
'ervice- 9 ood for work covered. Met41 drawer 
bench •nd industry us~. pulls. 

32 drw. $8.95 32 drw. $5.95 
64 drw. $15.95 64 drw. $9.95 

POSTAGE PAID POSTAGE PAID 

Hold, start and set up screws in 
unhC!ndy places. Gripper instantly 
released by SPRING ACTION, slid
ing up aut of way wt;en not in use. 
Highest quality throughout. 

~ ~ FOR RECESSED 

HEAD SCREWS. EB EB 
UPSON BROS., INC., ROCHESTER N.Y • . 

-~ 

'.f.llJ ~· tW Jul 
• - • I 

ours -in every issue ol 
THE DELTAGRAM® 

A whole year's supply of easy-to· 
w or k d1·a.wi n gs and steP· bY· s t t'P 
p roject instructions. New ideas on 

beautifying your home. I nspiration for 
projects that win admiration. Tips on 
using tools etflcicntly and sal"cly. Leares 
n othing to guessworlc F.1·eryLhin::r detailed 
a nd SIJeciflc. Read by thou~ands. Get 
your sub.;cription in now l"or The Delta. 
gram. St:ncl name and address toda.y-wilh. 

U. S. DOstal note. or money order . 

612H E. Vienna Ave., Milwaukee 1, 

250 POPULAR SCIENCE 
0 

Rolling Pinker. Although the han
dles of this sewing tool resemble those of 
the conventional pinking shears, that's as 
far as the similarity goes. The lower handle 
remains stationary. Moved with a pumping 
motion, the upper handle operates the pink
ing wheel through gears. It's priced at $7.50 
by Florian Mfg. Co., Plantsville, Conn. 

Grease-Draining FryinJC Pan. 
Pushing the plastic lever in the nandle of 
this frying pan opens the valve and lets you 
drain off excess fat. A slight tilt lets the 
grease drain out with no chance of tumbling 
out the food. The 9~" pan· is made of cast 
aluminum by the Hollis Company, of New
ark, N. J. It sells for about $5. 
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Combination Knife-Fork. This 
combined knife, fork, and bottle opener fits 
snugly into a self-contained case. Closed, 
the outfit is 7~" long and fits easily in a 
pocket or in the .glove compartment of a 
car. Knife blades and fork tines are offset 
to permit sheathing. It's distributed for $1 
by California Brands, Los Angeles. 

Razor Holder Clips on SheH. 
Clipped to the underside of a shelf in the 
bathroom cabinet, this plastic holder keeps 
both razor and blades up out of the way. It 
has compartments for new and used blades. 
Screws are furnished for mounting beneath 
wooden shelves. Carvanite Products, Los 
Angeles, prices the holder at about 30 cents. 

• 

Go\d 
~end 

BUILD a handy workshop easily 
with Gold Bond Gypsum Wall
board, at low cost. Big, light
weight panels are fireproof. 
moisture resistant, and easy to 
nail. Decorate with Gold Bond 
Sunflex, the low-cost, one-hour 
wall paint. Get both at your Jocal 
Gold Bond Lumber and Building 
Material Dealer's. 

Fr11 Book D/ suy,utions -

Natnl .... ........... . . . ........ .. ............ . . . . . .. • .... •••• 

Str11t . . • • • • . • • • .. • • • . • • • • • . • . • . • . . • . • • • • • • • • ••••.•••••.••••• 

City. . . . . . . ...... . .... .... . . . .. .. , ... . Still' ... ...... . .... ...•• 
( Plt11u print n11m1 11nJ aJJrtss) ----------------

Sav e Mone y-build your own Smi th Air 
C ompressor! Famous t he world over ! 
C apaci ty 60 cu . ft .; p ressure up t o 100 
lb s. per sq . inch . J ust order th e Smith 
C ompresso r H ead and Accessories 
with comp le t e ins t ructions for assem· 
b li ng . All you need is a Ford Motor 
and shop facilities. Head equipped 
with high speed compressor valves; 
au tomatic unloa ding and id ling . 

Write for complete in forma tion! 
GOR DON SM ITH & COMPANY , In c. 
4 0 5 Co lle g e Slr ee l • Bowling Gree n , Ky . 

J 

•• 

FOR CABINS, TRAILERS, 
CONTRACTORS, BOATS 

Light weight. compact, air-cooled engine
driven. Furnish regular city-type A.C. electricity 
for lights, appliances. radios, etc. Can be car
ried by hand. Fit trunk of car. Plug-in recepta
cles on plant. Larger models for farms, homes, 
businesses beyond highlines. Catalog shows 
over hundred models. 350 to 55,000 watts. 

D. W. ONAN & SONS INC. 
2791 Royalston Ave., Minneapolis 5, Minn. 
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Cracked 
Water Jacket 

SEALED 
TIGHT 

Use Smooth-On No. 1 
Iron Cement to seal cracks 
in cast metal parts such as 
water jackets, crank cases, gear 
cases, etc. This quick-hardening 
cement stops leaks and holds tight 
-=-for it expands slightly as it sets. 
Use it, too, to stop leaks in r adi
ators, gas tanks, heating, cooling 
and exhaust systems. Keep Smooth-
On No. 1 handy for many auto and household repairs. 
Buy it in 1-, 5- or 20-lb. size at your hardware store. 
If they haven't it, write us. 

FREE 40-Page Repair Handbook 
Shows, besides above repairs, many time-saving, money-sav
ing household uses. H eating and plumbing system leaks 
stopped. Loose hinges, handles, parts tightened. 170 illus
trations. Write for your free copy TODAY. 

SMOOTH-ON MFG. CO. , Dept. 58-H, 
570 Communipaw Ave., J er sey City 4, N.J. 

Guaranteed to cut clean grooves-12 widths-no sanding. No 
fuss-no trick assembly. 5 sizes-~", %", ~". $495 
1", Hi". SEE WARREN DADO SAWING 
WASHERS AT YOUR DEALERS, OR WRITE. Set 
WARREN WASHERS CO., 70 MEDBURY- DETROIT 

NEW ! Trash Disposal Unit 
Burns Refuse Safely 

• A new type outdoor dispose-all unit 
safely and quickly burns garbage and 
trash in any weather. All refuse. damp, 
green or dry is fully consumed. Scien
tific draft design completely eliminates 
fire hazard of flying ash. sparks. burn
ing, blowing bits of paper. Intense com
bustion removes neighbor-annoying 

. nuisance of flying scraps. smoke. smell. 
Sturdily built to last for years. Nothing to get out of order. 
Needs no watching. Will not blow over. Will not destroy 
grass or shrubs. Ends refuse hauling and fire hazards to 
quickly pay for itself. Measures 23" square at base by 40" 
high. Weighs 19 lbs. Over 2 bu . capacity. Recommended 
by Bureaus of Fire Prevention. Full price $9.95-nothing 
else to buy. Sent F.O.B . Cleveland. Money back guaran
tee. Send check. cash. or money order to: 

AUTO COMPANY, Dept.PS8, Engineers Bldg., Cleveland, Ohio 
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r' , ~ Aids to 1lodrn1 tilin~ 
i I 

Lifting Pencil J.,ights Lamp. Re
move the pencil to jot down a note and the 
light goes on. Replace the pencil and the 
light turns off. The Mem-O-Lite®, designed 
for use on night tables and telephone stands, 
is manufactured by the Bollman Industries, 
of Kansas City, Mo. It's made mainly of 
plastic and comes in black, walnut, or ivory. 

Serving Tongs Unhinge. Made of 
Lucite® by Amos Molded Plastics, Edin-

• • 
burg, Ind., this salad server can be used as a 
one- or two-piece unit. The hinge has no 
pin. To assemble, the end of the fork han
dle is inserted in the grooved end of the 
spoon handle and the two brought together. 
Reversing the operation separates the pieces. 

• 
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Juicer Squeezes " 1ltole Fruit. 
You can skip a knife and cutting board with 
this · juicer. Press down on the arm and it 
cuts and squeezes a whole orange or lemon 
at a time. Knives in the bowl cut the fruit 
as it is compressed. It's made by the Van 
Dusen Engineering Co., Escondido, Calif., 
and priced at about $9. 

-· 

)-·····-··-·---. 
Pouring Spout SnaJtS (tn. Adjust
able to openings from 1" to H~" in diameter, 
this metal pouring spout fits most glass and 
metal containers: including many milk bot
tles. When used on bottles, the spout is 
tilted upwards at a sharp angle. It also may 
be used on faucets. The maker is Abbott 
Industries Co., New York City. 

• 

FITS-ALL Adiustable 
Screen Door Grille 

This handsome grille dresses up 
your door and braces it, too! Strong 
and sturdy; silvery satin finish 
will not rust or tarnish. Complete
ly adjustable for windows or doors. 
Comes complete with screws. Can 
be installed by anyone in minutes. 
Also makes perfect window guard. 

Nu-WAY Screen Door Grille 
• I 

11
11 

: l This equally sturdy, attractive style 
comes in black, fl exible enamel finish. 
Adjustable to nearly all doors and win
dows. Makes perfect window guard, too! 
Furnished full y assembled, ready to 
install. 

MACKLANBURG- DUNCAN CO. 
OKLAHOMA CITY 1, OKLA. 

~--------- ---, 
I I 
I J0a I 

.I SKIPPERS I 
I I 
I • 6-1 jJicturt -packrd j1ogu • ONLY I 

JV rittm by exj1erts • T ells 
I how to have more jwt with 10( I 
I ) 'OUT outboard! 1 
1 EVERYTHING you need to know to get the most I 

out of your outboard is told in this compact hand-
1 book. Neat Nautical Tricks, How To Buy And I 
1 Care For a Boat And Motor, Trouble Shooting I 

Made E asy, N avigation, Safety Afloa t, Nautical 
I Law, many other topics ! \ Vri te for your copy now. I 
1 Send name, address, and 10¢ to:Dept.PS-7, Scott- 1 

' 

Atwa ter Mfg. Co., Inc., M inneapolis 13, Minn. 1 ·------- ____ , 

BUILD YOUR OWN 
HEAVY DUTY WELDER 

SAVE 
BUY ONlY 
NECESSARY 

PARTS 
A ll parts Ready-i\I nde and easy to :~ ssemble . You 
can do all around welding on steel, cas t ll·on 
~nd oLher ntetnls after only a re,v hours Pl'l'IC· 
tlce. li lu"trated instruc-tion manual inclu ded. 
Sold on 30 Day Money-Back Gwu·antec! ··-------------, 
I fREE, Wt"ite today fo r fully iJ. I 

• lu•Lrated Pamphlet S·6. 

G ives 
1 0 0 ' ;, 
pe ne - t...Do ... ,.. ____________ . 

ATOMIC ARC WELDER CO. 
5·8- 103950. 39th St • • OMAHA . N EBR. 

tr ation. s a re 
stronger than original 
metal. Operates on 110 
or :nn A.(.' 
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FOR more than 20 years, Dr. Donald H. 
Menzel, professor of astrophysics at 'Har

vard, has been a friend and occasional con
tributor to PoPULAR SciENCE. One of his 
articles, which PS published under the title 
"Celestial Yardstick" in January 1943, told 
how the distance from the earth to the sun 
' ''•as measured. 

That same year, Dr. Menzel was called 
to active duty as a Commander in the U. S. 
Navy. Censorship then prevented him from 
reporting many further advances in men's 
knowledge of the sun. But now, secrecy 
about solar research is no longer necessary; 
Dr. Menzel has resumed his research, teach
ing, and avocation of popular-science writ
ing; and that 1943 article has grown into a 
book. 

It is called Our Sun and has been pub
lished by Doubleday & Co. as another vol
ume in a series of "Harvard Books on As
tronomy." The first chapter is a revised and 
expanded version of the article PS published. 
The book is full of facts which you may 
enjoy pondering while basking in the sun's 
rays this summer. For example: 

• Every square inch of the sun's surface 
shines with the intensity of 300,000 can
dles. 
• Every second, the sun converts about 
4,000,000 tons of matter-the equivalent 
of 60 ships as big as the Queen Mary
into energy enough to supply the world 
with power for 2,000,000 years. 
• The sun's equator revolves faster than 
other regions, completing the circuit in 
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about two days less time than a point at a 
latitude of 40 degrees. 
• A single sunspot, in April 194 7, was so 
big it could have contained 100 earths. 
Gee-whizzy facts like these, however, are 

merely the spice in Dr. Menzel's book. He 
is mainly interested in telling how such in
formation about a body 93,005,000 miles 
away was acquired, and how solar research 
is contributing to knowledge of. radio, 
weather, and even atomic phenomena. 

Harvard professors of mathematics, chem
istry, and other subjects frequently refer 
reporters who pester them with questions 
about what they are doing to Drs. Menzel, 
Shapley, or Bok over at the observatory, and 
PoPULAR SciENCE writers often have been 
amazed how much the astronomers could 
help them when they were writing about 
other sciences. This book shows whv. The • 

men studying the sun and stars have to 
know a great deal about many sciences. 

Hence, they are, in a sense, "general 
scientists," who often can explain new de
velopments better than specialists in nar
rower fields. Dr. Menzel is one of the best 
of these "explainers," and we're seizing this 
opportunity to congratulate him on having 
written a book about the sun which ·should 
interest almost everybody. That he has 
done so comes as no surprise to PS editors. 

Cllpyngh'ed m tenal 
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... neetls water 
times a year* 

A revolutionary new development, the Auto
Lite "Sta-ful" Battery, protects you against a 
major cause of battery failure ... damage to 
plates due to liquid loss. This new "Sta-fril" 
Battery design permits a liquid reservoir with 
3 times the capacity of ordinary batteries ... 
keeps plates fully covered and active months 
longer in normal car use. 

In addition, "Sta-ful" has Fibre-glass mats to 
hold the power-producing material in the 
plates fo1· longer battery life. To get more for 

• 
you1· battery dollar s, 1·eplace with an Auto-Lite 
"Sta-ful". Money cannot buy a better battery. 

AUTO-LITE BATTERY CORPORATION 
Toledo 1 

•tn nooMUI 
car use 

Ohio 

• 

Be~ause of a unique construction, the new Auto· 
lite "Sta-ful" Battery holds more than 3 times 
the liquid reserve of ordinary batteries. 

I 

DANGia 

liN I 

ORDINARY TYPE STA-FUL 

Note how the prote ct ive Fibre-gloss mot reto ins 
the power- producing mo teriol in the pos it ive 
plote while ordinory bottery plotes shed the 
oct ive moterio l until it fill s the sed iment w e ll. 

ORDINARY TYPE STA -FUL 
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LOW 
RICE 

SAVE MONEY, TIME, WORK! GET PROFESSIONAL SPRAYING RESULTS! 
e Paint Floon, · Ceilings, Walls, 

Woodwork, Furniture, Toys 

• Enamel Auto Bodies· and Fend· 
ers, Storm Windows, ScrHns 

e Vamlsh Table Tops, linoleum 
• Spray Moth-Proofing liquids In 

Closets and Attics 

• Spray Flit or Other lnsed and 
Pest Solutions 

e Spray lnsedlcides on Flowers,· 
Plants, Shrubs 

e USE VIBRO SPRAYER for EVERY 
Job of Painting and Spraying 
in and Around the Home 

e Self-Contained Unit- No Motor, 
·-·--- No Compressor, Prod•ces Equiv-· 

Ju. S ......_.T . - · ~· · ~· ~ alent of 40 lbs. Pressure! 
PLU ~· . GIN- -- . . 

pULL THE TRIGGE:1 \. _____ _,..... 

HOU S EHO LD ITEM S - I t's u.sy to 
paint clothes hampers. kitchen chain<. I 
•helrlng. P&rtltlqna, slat fence ... metal t 
tra•h drums, etc., with Vlbro·Spra)·er! 

. R sPit.,,~ 

AUTOMOBILE MAINTENANCE 
- Provldt'S the ans\\'er to quick, 
Kmoolh toueh·UP work on fenders and 
body. Sprays lll:ht oils ror under·cl'as· 
•V< lubrication. 

GAIIDEN PEST CONTIIOL 
roe IPr&)inc lnseetlcldes and 
cldes 011 !Iowen, pluts ud 
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10 DAYS FREE 
IN YOUR OWN HOME! 
Y es, now you can do a proleasional paintinl job on 
everythinc in and around your house with this amazing, 
brand new, self-contained electric paint sprayer. just fill 
the big, 25-ounce capacity, interchangeable mason jar 
with any kind of ordinary oil-base liquid- lacquer, glossy 
paint, enamel, varnish, shellac, residual type insecticides, 
light oils, moth sprays, disinfectants, e tc. Then plug the 
8·lt. insulated cord into any 110-volt A .C. household out
let-pull the trigger-and get satin:smooth, professional 
results every time! 

SAVE MONEY, JIME AND WORK 
VlBRO-SPRA YER paints twice as fast as a brush, saves 
strain, fatigue, backache and sore muscles. Paint goes on 
FASTER, SMOOTHER and far more EASILY than with 
a brush. Adjustable spray control allows wide or narrow 
spray, thick or fine, as the job requires. Spray radius is 
always under complete control. VIBRO-SPRA YER cannot 
doc or drip-and is amazingly simple to d ean. What's 
more, VIBRO·SPRA YER is SAFE! Will never break in 
use as there is NO pressure in the jar. 

COSTS LISS THAN A GOOD BRUSH 
Not only does VIBRO-SPRAYER paint faster, smoother, 
more easily than a good brush, but it actually costs less! 
And because VIBRO-SPRA YER applies paint more evenly 
and uniformly, you use LESS PAINT-save the cost or 
the sprayer in just a few months! In addition, VlBRO· 
SPRAYER shoots a fine, even spray into deep crevices 
where ordinary paint brushes can't reach, makes short work 
of rough or pebbled surfaces that are so difficult to brush. 

MADE IY A FAMOUS COMPANY 
VIBRO-SPRA YER is manufactured by the world-famous 
Burgess Battery Company, makers of popular auto and 
flashlight batteries. Every VIBRO-SPRA YER is guaran
teed by the manufacturer to be free of mechanical defects • 

. In addition, we cuarantee that VIBRO-SPRA YER will 
cive you exactly the professional, fast, labor and money 
saving results you desire, or you may return your sprayer 
within 10 days for full purchase price refund. You get FULL 
PROTECTION under this DOUBLE GUARANTEE! 

SEND NO MONEY 
Send only the coupon, now. When your VJBRO-SPRA YER 
arrives, pay the postman onfy $12-95 plus small delivery 
charce-or enclose full payment now and we pay all de
livery chare:es. In either case you are fully protected by 
the manufacturer's cuarantee of mechanical perfection, 
and our guarantee of complete satisfaction, or return your 
VIBRO-SPRAYER within 10 days for full purchase price 
refund. Send the coupon AT ONCE! 

FO:tTII:K PRODUCTS, INC. 
179 Wooster St., New York 12, N.Y. 

weighs 
only 

2'n lbs. 

Glasa 
Paint 
Jar 
Holds 
25 Olin~••· 
If Breken 

~t':.~:r.. 
Ma1011 
Jar. 

Comes Complete-All Ready 
to Use-No Extras to Buy! 
VIBRO-SPRA YER Is complete
ly sell -contained- the ONLY 
unl~ o! Its kind on the market. 
Nothing else to buy. no hose, 
compressor. motor. tank, etc. 
Just pour liquid Into paint Jar. 

ONLY 

125 ounce capacity) plug In and press the trigger I 
Size 80.8'' high , 6 ~~" deep. 4" wide. Works on acti
vated piston and suction principle. Built Uke 
professional equipment - does the work ot a. 
$100.00 unit producing 40 lbs. pressure! 

FREE TRIAL COUPON- MAIL NOW! 
I fOSTIR Jl'ltODUCTS, INC., Dept. S0-169 • I I 179 Weester St., New Yerk 12, N.Y. 1 
I Please send a VIBRO-SPRA YER for 10 days no- 1 

risk examination. On arrival I will pay the postman-
1 only $12.95 plus small delivery and handline charce. 1 
I 0 Check here if you enclose $12.95 now. We J 

pay all delivery and handline charges. 

I I 
I Name • • • . • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • I 
I I 
I Address ••• •••• ; . .. ...... ........... • ••• • ••••• • ••••• • ••• I 
I I 
I CltJ •. . ...•• .• •. •. ••..•. ••.•. Zone .. •• • &tate . . . . .. • • . . . • . I 
I NOTE: Whether you order c.o.D., or prepeid, you I 
I 

receive the full protection ol our GUARANTEE ol I 
satisfaction or money back! · 

~-----------------· 
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H ere is Television a t its finest! ... brought to you by Mid
west, for JO years a leader in the field of radio and elec
tronics. Immense !51-square-inch screen on new 16" metal
glass tube. . clear, steady. bright pictures ... Synchronized 
sound and picture that a child can tune in perfectly ... 
Highest quality FM sound ... Big 12" Electro-Dynamic 
Panasonic Speaker. Avatlable in beautiful Consoles or in 
complete chassis as illustrated (not a kit. but a complete 
Televiston receiver ready to plug in and play) to place in 
your own cabinet. And you can buy Midwest Television at 
Low Factory Prices. with Low Down Payment and Long 
Easy Terms- and on 30 Days Trial! 

FACTORY· 
TO-YOU PRICE 

• 

0 DAYS TRIAL 
Not a KIT ..• This is 

a Completely 

assembled Receiver 

P owerful new 1950 
Series 16 and Series 
12 AM-FM Radio in 
complete chassis. 
Also beaut iful new 
Console models in
cluding the magnifi
cent Symphony 
Grand Radio-Phono
graph with latest F M cir
cuit and new 3-Speed Automatic 
Record Player. New portable and T able 
Models also available. 

BUY DIRECT FROM 

1MI DWEST RADIO & TELE VISION CORP. 1 
:Dept. X241, 909 Broadway, Cincinnati 2 , Oh io : 
: Please send me your new FREE 1950 Catalog. : 

I I I 
1 NAM I 
I I 
I I 
:ADDRESS . I 
I : 
I CITY_ ZONE STATE 1 

••••••••••••••••••••••••••••••••••• 
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•t ess 
thousands of smokers to 

JOHNNY VANDER MEER, 
pitcher: ''I've smoked 
Camels since I was a 
rookie. Camel flavor 
bacs 1.000 wirh mel " 

COLORATURA Virginia 
Mac\'V'arrers: 'T m g lad 
I made th e ces c! I 
found rhe answer co 
mildness - Camel! " 

R. J. Reynolds 
Tobacco Co •• 

Wins ten-Salem . 
N.C. 

" THE 30-DAY TEST 
was fun! I learned how 
rruly mild a cigarette 
can be." -Cecelia Gar
land, bank teller. 

"I SMOKE up co 2 packs 
a day. Camels are mild 
and don't eire mycasce." 
- Lew Worsham, pro
fessiona l golfer. 

PATRICIA MORISON, 
musical comedy scar: 
" I made th e rest. I 
smoked Camels for 30 
days. Camels for m el " 

R. M. ElliOT, merchan
diser: " Camels are a 
year 'round hit with 
m e. That rich Camel 
flavor suits me to a 'T ' ," 

PHOTO. ASS'T., Michael 
Pop: " It's great co find 
a mild cigarette wirh 
so much flavor. The test 
won me co Camels!" 

Itt a. rece11t- test oF- huttdreds of people 
who sm.oked ov.ly Co.w.efs tor 30 Days~_ Hooted thtoat-
specio.lisk, ~MO.ki~-19 wukl!j eXIl~i n.o.tiokS', reported 

si 
• 
I 

FOREMAN M erritt C. 
H umeston: "30 days? 
I've given Camels a 
10- year test. I k uow 
how roi ld they are!" 

'' I ENJOYED the test ! It 
led me to t he mildest, 
b est-casting cigarette I 
have ever smoked."
Mary lee H ahn, scudeot. 

HOUSEWIFE Mr s . D. 
Reilly: "I've cried 
many brands. There's 
nothing like Camels for 
caste and mildness! " 

VETERAN diver, Pete 
Desjardins: ''I'd su•im 
a mile for a Camel! 
Their full flavor doesn't 
tire my taste!" 

G The doctors' findings t(left) 
speak for themselves. But test 
Camels in your " T -Zone." See 
if you don't, agree ... Camels are 
the mildest, best-tasting ciga
rette you've ever smoked. 

• 


