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Free Trial 
this De Luxe 
IUMB- NOTCHED 
lt ion. check De Luxe 
ragraph in coupon. • 

Looks Like a " Million Dollars" ! Yet A 
terials for Basic House Including Fl 

Dorme rs Cost Less than $3500. Famous " I 
that-Grows" Pions Show How t 

ish Attic, Add Breezeway an 
rage for Nominal Cost l a tE 

AMA TEIJRS Saving Tltousantls of Dol. 
SAVED $55001 Young SAVED $40001, ,. 
D. A. D. built his own " DREAM HOME" I 
home near Washington, D. M. L. , Lexington 
D. C., with help of Md. " Though lnell 
" YOUR DREAM HOME" enced, we easily s 
-and saved $5500! Four $4000. Anyone cont 
of D' s co-workers also ing building a 1 
built homes worth up to should have your exec 
ONE-HALF more than they book. " 
spent.- Pathfinder, Sepl. SAVING $50001 E. 
5, 1950. New York City, ori 
NET COST $45001 R. H. two copies of "l 
S., New Bern, N. C., who DREAM HOME" anc 
built from " YOUR DREAM writes, " Will put 
HOME," writes, "My to good use. In bul 
home is complete and I our own home,, .w e st 
live in it today. Net cost save at least . .. $400 
$4500, II $5000, II t ' • • 

·.}~1,:' ' -~ . . 
Amateur Building Sweeps the Landi Coron~~' 
" $15,000 Home for Only $60001" Ladies' HJ',;e Jo1 
re ports $18,000 home for only $9089, built with 
Bild Patterns! American Home .. tells of $5000 stret 
to " $1 5,000 Worth of House" ! 8etrer Homes & Gat 
survey shows less than h'alf of the homes b eing 
by contractors. Yes, by the thousands, amateurt 
SAVING countless thousands of dollars! 

576 Big Double-Column Pages-650 11How-to-Do-lt11 Pictures! 
HERE1S A MERE HINT OF THE HUNDREDS Of PRACTICAL 11SHOW -HOWu FEATURESI 

S.lec:tlnc the 
Locality and Site 

Ch oosing Proper Ele· 
vatlon ; Drainage 

Sun Light ; Solar 
Heating, e tc. 

Complet• 
Material Lists 

Each of the 8 Ho u s e 
Plan s Includes Complete 
Material Lists of Lum
ber, Mas o nry, Hard
wa re , Plumb ing, Insu
latio n , Wiring, Reatln l( 
Equ ipment , e tc .. s o your 
s upply dealer can quote 
exact tota l cos t 

. Mas onry and 
Frame Cons truction 

Clearlnc the Land 
Positioning House to 

MJlke Most of Lot 
Cle a ring Trees, Rocks 

How to Make 
The Foundations 

How to Mix Concret e 
Pouri n g C e m ent 

Foundation 
Cement-Block F oun· 

d ation 
Wate rproofing 

How t o B uild Fra m e 
Setting t he Hou s e 

Girder or Lint el 
fRMO~IHRn §1111 

Any amateur can do a 
beautiful wall tiling job 
with new plastic and 

metal tiles I 
Nailing Wall Studs to 

F loor Jo lbt li 
Fra ming the Walls 

How to Sheathe 
the Fra m e 

Two Da ys Work -
Sheath ing Ho u s e with 
thes e Easy Tips 

How to Insula t e 
How to Apply Blan

ket , Bat t, F ill and 
Bo a rd-Type Ins ulatio ns 

How to Build 
Storage W a lls 

Building the R oof 
Types or Roof 
How to Erect the 

8AnUI 

Laying Ro of Boards 
Metal Flas hing 
Erect ing Chimney 
Shing lin g th e Roof 
Roof Cornice, etc . 
How to Build thtt 
Inside Partitions 

Ma k i ng Li vab l e 
Rooms 

Uow t o Lay Sewer 
P ipes 

l n stalllng OilS P ipes 
-At~t! !t.tuch M orel 

How to Install 
!l!;lec:trlcat System 
How to W fre Ench 

Room 
Outs ide Lighting 

LUMBER PRICES GOING DOWNI 
Th e Wall Street Journal reports wholesale 
prices of West Coast fl r 2 x 4's (used for fr am
ing houses) down $10 to $20, and l w x 6w No. 
2 pine boards down $5 to $6 a thousand feet . 
Dea lers see further 33 ~3% drop in early 1951. 

Plywood ,Compos ltlon 
Wallboard . Plaster 

Novel Effects Possl· 
b le With Glass Block s 

Constructing Stairs 
How to Set In 

Windows and Doors 
Doors and Windows 

from Which t o Ch oose 
How to Hnng Doors 

How to Ins tall 
Plumbing Sys tem 
How and When Every 

P ipe and F itting Goes 
in - You Can't Go Wrong 

Locatlng Tub, Sink, 
n'iltlt meut- fiBt:l 

Stapling roll- insulation 
between wall studs is 

, ... 10~ 1111!1 

Ho w to Join Wl.r es1 Conne ct F ixtures ana 
Outlets . et c. 

How to Ins tall 
H9ating 5}'~tem 

Jns tall lng warm-Air 
Heating 

I n s ula t ion P r e· 
cau tions 

Oth er Types or Heat· 
ing - Solar, Ra di ant. 
Steam , Hot Wate.r 

• 
How to Apply 
Interior Finish 

Qu ic k, Easy and Sat
Is fac tory Wall and Ceil
ing Finis h 

·Ma king P last er Arch 
Laying Finis h ed Floor 
Jnlerlor Trim. e~c. 

How to Apply 
Exterior Siding 

Compa r ison of Brl c k, 
Stone, Sh ingle . Stucco, 
Cla pbo ard, Aluminum 
a nd Other Sidings 

Building a Modern 
Kitchen and Bath 
How to BuJid Your 

Own Modern Cabinets 
How t o Apply Lino

leum or As ph alt T ile 
Batbroom Wa Us 
How to Ins tall Every 

Mall Coupon 
- - -·-- -

Save thou~1~d 
kitchens, baths, 
closets-even a · 

new apartment 
Kitchen and Bath 
ture, etc. 
Bulldlnc • Fires 
Palntlna, Decor• 

Outside and I 
P ain ting 
Palntln~ I n terior 
Complete Wallp 

ln g Instructions 
ltow to M•lkl 

Built- In Furnlt 
Alcove s , Dine! 

Kitchen Ca b inet s, 
lty Ta b le s, Ward 
a nd-Chest Stora~re • 
etc. 

How te Bull4 
Carace & a,..., 
~'! 0ff~~!!~ ~ 
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MODERN HOMES TO DELIGHT EVERY FAMILY! 
Complete Plans and Instructions Show How to 
S E up to 58,000! RAN I

HOUSE 
This easy- to-build. spacious ranch 
~ouse was designed for gracious llv
mg by C. R. Stork. 

r HOUSANDS are doing it so can 
you! With the aid of this easy
to-follow, step-by-step wonder 

•ook, you can build YOUR.SELF the 
.orne of your dreams ap.y one of 8 
reautiful homes! Yes, you and your 
~mily can build and own a home far 
flOre spacious, beautiful and comfort
!ble than you ever dreamed of-a 
!orne you will always be proud of 
.nd your neighbors will envy! 
I Save up to $8,000! It's common know
edge that, of every $100 you spend for a 
ommercially-built house, only about $30 
oes for materials. Now this amazing vol
me shows you how to SAVE most of that 
ig $70 difference-by building your dream 
ome yourself! 
Complete building plans and simple, 

asy-to-follow instructions offer you a 
boice of 8 grand, spacious homes- sure 
o delight your taste a nd purse! Over 650 
pow-how pictures clearly explain EVERY 
tep, from selecting the site and starting 
oundation t'o final landscaping. Complete 
uterial costs as low as $1 ,500! Savings 
or you up to $8,000 on a lovely house 
iorth $16,000. 

Own a $10,000 Home for 
Material Costs as Low as $2,717! 
Think of it I No longer need price tags 

,f $9,000 to $25,000 and more stand be
ween your family and the home of your 
reams. YOU can build a showplace home 
nd save SOc on every dollar I SAVE up 
o $8,000 I 

Or perhaps you want that family Vaca
jlOn Home in the mountains. lake or sea
lhore. Actual East Coast material costs 
!Stimate on this comfortable home came 
o only $1,495! 

AVE UP TO $8,000 
For Week's FREE 

:nioyment Mail 
Coupon Now I 

u. 

Fully illustrated, all materials lis ted! 
Prepared by outstanding building experts, 
headed by Hubbard Cobb, " Handyma n" 
of national radio and newspaper fame ! F or 
each of 8 houses, you get complete mate
rial lists of EVERYTHING down to the 
last nail-clear, easy-to-follow instruc
tions on EVERYTHING-How to Arrange 
Financing-Select Site-Clear Land-La y 
Foundations-right along to Roof, Doo rs 
and Windows, Insulation, finishing a nd 
decorating Cellar to Attic. 

Let Your Building Supply. or Lum er 
D~aler Help You. SAVE MORE! 

Consult your local .lumber and mater ials 
dealer. He's a JOOd man to know . T ake 
complete matenals list on your Dream 
Home to him. He will give you exac t up
to-date costs, show you additional sa v ings 
possible by using local materials, aid you in 
financing and help you all along the way. 

And remember Government Regulation 
X-while slowing contractor-building. es
pecially on homes over $20.00Q-actually 
works in your favor . Already it has brought 
lumber and other material prices down. 
On a $5,000 house it permits a loan of 
$4,500; on a $9,000 house a loan up to 
$7,100. Such loans would cover your mate
rial costs more than twice over. So p la n 
your Dream Home now and SAVE MO RE ! 

Cape C 
Cottog Tudor 

Cott ge 

Mod&rn 
Suburban 

Colonial 
Home 

Average material cost esti
mate only S3149.30. 

·--------------
1 Mail This FREE-Trial Coupon NOW I 

[
F AN ordinary s mall edi
tion of this great volume 

vere made, it would still be 
1 whale of a bargain at the 
1ecessary price !'f . $12.50. 
3ut our huge pnntm~t en
lbles us to sl ash costs . . . 
>ring you this wonder-book 
r0 r the amazingly low cost 
~f only $3.95! (YOU SAVE 
8.55 I) Try it a full . week 

<:otswold Deligh tful cot tage !ot 
Cottage some proud housewife. 

I 
I 
I 
I 
I 
I 
I 
I 

Wm. H. Wise & Co., Inc ., SO West 47th St., New York 19, N. Y. 
Rush me. for Free Examination, a copy of the big 576-page book 
"YOUR DREAM HOME-How to Build It for Less Than $3500" 
-bound In sturdy rich Novele~ and Illustrated with more than 
650 pictures. After a full week's free trial. I wLll return the book 
and owe you nothing. or I will keep it and remit only $1 month
ly until the low price of $3.95, plus postage, is paid. 
Save Charges on 3 lb. Shipment I 

REE-return it w1thout 
urther obligation if not de
ighted, or keep it and pay 

only $1 monthly. But ACT 
NOW I Over 750,000 copies 
were sold in just a few 
months. Soon as new edi
tion is gone, offer must be 
·withdrawn I Mail FREE
Trial coupon today I 

@ !!~!t ~~: H. Wise & Co.~ l11c. SO West 47th St., New York 19, N. Y. -

Mail only $4 with coupon and we will 
pay shipping charges. Same return 
privilege, refund guaranteed. 

Name ...... ................................................ ................. ............................ 188 
(Print phl ln ly In block letters.) 

Address ....... ....... ........... ...............................................••...••••••....... 802 
City .................................................... Zone .............. State ................... :. 

0 Chec k here to examine FREE b .-autl.ful De Luxe Edition THUMB· 
NOTCHED, Plns eai·Gralned Binding,. hand-tooled design, Only 

$1 elrtra. Same terms. return privilege . 



.. . 

~- : 

THE MAGAZINE OF NEW AND USEFUL IDEAS 
• . , 

*Founded 1872, Vol. 158: No • .2 
POPUlAR 
SCIENCE Mechanic• and. Handlct'G/C 

QfG U S PAT 0" .tfonthly 

• 

. PERRY GITHENS, EDITOR 

Fred 0. Newman, Volta Torrey, MANAGING EDITORS Howard C. Jensen, ART EDITOR 

Harry \Valton, ~IECHANJCS & HA!"OICRAFT EOITOJ\ 
Hartley E. H owe, Frank Rowsome, Jr., ASSISTANT ~IANAGINC EDITORS 

ASSOCIATE EDITORS: Howard Allaway, Alden P . 
Armagnac:, Devon Francis, Richard Giovine, Robert 
Gorman, She ldon Gallager, Herbe rt Johansen, Martin 
Mamf, Denis Sneigr, Robert P. Stevenson. 

ART DIRECTou: Harry Samuels. AHT ASSOCIATES: Herbert 
Anthony, Eric Karminski, Jr., Rich ard Meyer, Edward 
Hallstrom , Franc.-es Cooper (Production ). 

EDITORIAL ASSISTANTS: Julia Charnif, Carol Ennis, 
Rita K. Gilbe rt, Georgette Sparks, Harriet Trowbridge, 
Ruth W estphal. 
STAFF PHOTOGRAPHERS: W. W. Morris ( Chief ), Hubert 
Lucke tt. Orlando Guerra ( Darkroom ) . 
WESTERN EOlTOR: Andrew R. Boone (Los Angeles ). 
WASHIXGTOX EDITOJ\: John F . Loosbrock. 

FOR FEBRUARY, 1951 

The Cover: 
R eynold. Brou;n made the sket ches for his painting 
ot tlw nc:w Plymouth on tl1e ivot at Detroit • 

Shaw Drives the 1951 Plymouth . . 98 
TIIC Master of tl1e Indianapolis Speedway reports 
on tills dressed -up model of the family car. 

Mines Are Dirty Tricks ...... : .. ... .. .. 107 
Tlw m en who lau them and sw eep them point to 
Korea a,v a warning of what might coriie our way. 

"Iron Heart" Subs for Real One .. 114 
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llcrc: are first photographs ever released. 

What You Should Know About 
6J'RW'' ,. ..................................... 144 

Radiological warfare may bring " death sand, a nd 
''radioactive cloud3" as new atomic weapons. 

• 

Water Can Be Dynamite ...... .. ... ... 156 
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Put YfJIItse/1 in the I.C.S. * 

PRESIDENT of a leading 
airline. 

CHAIRMAN of an impor· 
tant n'atiopal defense board. 

INVENTOR of.a well-known 
U. S. Army rifle. 

DESIGNER of a famous 
aircraft engine. 

CHEMICAL director of na· 
tionally known research 
laboratory. 

ENGINEER in charge of a 
famous company 's engi· 
neering laboratory. 

GENERAL MANAGER of 
one of America's largest 
chemical companies. 

JmN these men who have made their mark! 
Men who by dint of ambition, intelligence and 
sound, practical I. c. s. training now enjoy posi
tions of leadership in business and industry. 

The sooner you start, the better your chances 
of making the grade. Right now, with the criti-

cal shortage of skilled labor, trained men are 
becoming leaders overnight. Hundreds of I. C. S. 
students are reporting promotions and pay in
creases, earning greater security for themselves 
and their families. How about marking and 
mailing the coupon today? 

*Names and positions sent on request. 

under the 

1-M, NTON 9, PEN~A. 
Without cost or obligation, please send me full particulars about the course BEFORE which I have marked X: 

Bualn ... and 
Academic Courses 

0 Accounting 0 Advertising 
0 Bookkeeping 
0 Business Administration 
0 Bus. Correspondence 0 Bus. .Law 
0 Certified Public Accounting 
0 Commercial 0 Commercial Art 
0 Cost Accountine 
0 Federal Tar 
0 First Year College 
0 Foremanship 
0 Good English 
0 Higher Mathematics 
0 Industrial Supervision 

0 French 
0 High School 
0 Illustration 

0 Motor Traffic 0 Postal Civil Service 
0 Retailing 0 Retail Bus. Management 
0 Salesmanship 0 Secretarial 
0 Sign letteri n1 0 Stenography 
0 Spanish 0 Traff~e· Management 
0 Typing 

Air Conditioning and 
Plumbing Cours• 

0 Air Conditioning 
0 Heating 
0 Refrigeration 

0 Plumbing 
0 Steam Fitting 

Chemical Coursee Electrical Coureee 0 Mold-loft Work 
0 Chemical Engineering 0 Electrical Drafting 0 Patternmaking-Wood, Metal 
0 Chem1stry, Analytical 0 Electrical Engineering 0 Reading Shop Blueprints 
0 Chemistry, Industrial 0 Electric IJght and Power 0 Sheet-Metal Drafting 
0 Chemistry, Mfg. Iron & Steel 0 Ughting Technician 0 Sheet-Metal Worker 0 Ship Draltin& 
0 Petroleum Refining 0 Plastics 0 Practical Electrician 0 Ship Fitting 0 Tool Designing 
0 Pulp and Paper Making 0 Power House Electric 0 Toolmaking 

Civil Engi neerlng, Architec- 0 Ship Electrician 0 Welding-Gas and Electric 
tural and Mining Coursee Railroad Courses 

0 Architecture 0 Architectural Drafting 1 nternal Combuetlon 0 Air Brake 0 Car Inspector 
0 Building Estimating Engine• Courses 0 Diesel l ocomotive 
0 Civl., En~•neer·n~ 0 Coal Mt·nlna 0 Auto Technician 0 Aviation 0 Locomotive En~•neer 

"' 
1 

" 0 Diesel-Electric "' 0 Contracting and Building 0 D•'esef Eng•·nes 0 Gas Eng•·nes 0 locomotive Fire"lan 
0 Hilzhway Engineering 0 l ocomotive Mach.nist 
0 lumber Dealer Mechanical Courses 0 Railroad Section Foreman 
0 Readine Structural Blueprints 0 Aeronautical Engineer's. Jr. 0 Steam and Diesel loco. Eng. 
0 Sanitary Engineering 0 Aircraft Draftine 0 Flight Engineer Stationary Engineering 
0 Structural Drafting 0 Forging 0 Foundry Work Course• 
0 Structural Engineering 0 Heat Treatment of Metals 0 Boilermaking 
0 Surveying and Mapping 0 Industrial Engineering 0 Combus. EnBfg. 0 Engine Running 

Communication• Cours• 0 Industrial Instrumentation 0 Marine Enlrineering 
0 Electronics 0 lndustriai .Metallurgy 0 Power Plant EnBT. 0 Slam Engineer 
0 Prac. FM and Television 0 Machine Shop Textile Cours" 
0 Prac.. Telephony 0 Radio Operating 0 Machine .Shop Inspection 0 Cotton Manufacturing 0 Loom. fixlnl 
0 Radio, General 0 Radio Servicing 0 Mechanical Drafting 0 Rayon WeevinR 0 Textile Designing 
0 Telegraph Engineering 0 Mechanical Engineering 0 Woolen Manufacturing . 

Nam&---------------------Afler ___ Home Address--------------------

Ci.IJ----------------...,tat·t---------------Worklna Hours----A.M. to~-o----tP.M. 

Present Positionr------------------------- Employed by ________________ _ 
length of Service Enrollment under G.l. Bill approved for World War II Veterans. Special tuition rates to members of the Armed Forces. 
in World War II · Canadian residents send coupon to International Correspondence Schools Canadian, ltd., Montreal, Canada. 
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NEWS!!:: 
6-Polnt (Hex) 

Socket 

PROTO* Power Sockets Tripled 
Fast as a Derby winner and strong 
as a plow horse, PROTO* power 
socket wrenches are equally useful 
with power nut runners and manual 
attachments. The greatly expanded 
PROTO* line has many types and 
designs-to provide the right power 
horse for your work. Race to your 
PROTO* dealer and buy the ones 
you need. Write for catalog to 

PLDMB TDDL tDMPANY 

Double-Square 
Socket 

6-Point Deep 
Socket 

2257X Santa Fe Ave., 
Los Angeles 54, Calif. Universal Socket --- .... ..... ----... --- ' ,~ ~~--- I ,., I __ , l 
,------- Q ROfcssiona ~ { * "ROt Jneans r {: -the tools I • r name or I 
~ TOols. It's the new {erred for 43 years. \ 
I =b= t bave been pre l 1 t a __ _ ----""' ------ 5086 
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Liner Has Biggest Lifeboats .................. 123 
G.M. Builds 300-Hp. Preview Car .......... 130 · · -

· Gerinan Jeep Styled for Sports.~ .' ............ 136 

• 

Dodge, De Soto, Cadillac ........................ 137 
Engine Surgery Boosts Airliner Range .... 138 
Scooter Speeds at 83 M.P.H ................ ... 141 
The Dreams That Make the Fords .......... 142 
Why Marching Is Hard Work. ............... 150 
Tractor Has Motor in Each Wheel.. ...... 152 
Cow Conveyer Milks, Feeds, 100 an Hour 154 
How. Your Glassware Is Made ................ 161 
One Pedal Stops, Starts Car .................... 167 
Wrapping Paper Makes Sturdy Canoe .... 172 
Plastic Helps Prevent Runs .................... 176 

Mechanics & Handicraft 

How Dry Wells Should Be Built.. .......... 183 
Know About Paint Removers .................. 186 
Lazy Suzan Rolls on Pulleys .................... 189 
Gus Parlays a Pair of Hunches ................ l90 
Homemade Tools from Old Aulo Valves .. 193 
Winter Evening Craft Projects ................ 204 
An Extra Chair You Can Build .............. 206 
Flooring Makes a Fine T~ble .................. 208 
Would a Booster Help Your TV Set? ...... 210 
Magnetic Lock Foils Snoopers ................ 219 
This 4"x4" Ampliner Sounds Big ............ 221 
Two-Faced Bench Saves Space .............. 225 
Sunless Garden Hastens Spring .............. 235 

Departments 
-LetterS . . . .. . . . .. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. . .. . . . . . 14 

New Ideas from the lnventors ................ l03 
I'd Like to See Them Make .................... I 56 . .-· ~. 
Keeping the Home Shipshape ........ : ...... ~l69·.- · · · . ... . . . . . 
Aids to Modem Living ............................ 17 4 
Hints from the Model Garage ................ 195 
New Shop Ideas ...................................... 238 
Mechanics of Farming .... ... ..................... 250 
New Tools .................. ............................... 27 4 
P. S. Last Minute News and Notes ........ 278 

How to Buy a Good ~· · 
·used Station Wagon 

WILLIAM J. CANELL is one of the 
leading reconditioners of station
wagon bodies in the New York City • 
area. Next month he will tell PoPULAR 
SciENCE readers what he has learl)ed 
about caring for such bodies-and how 
to spot a good one on the used -car 
market. 

• 
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IF you're that man, here's something that will in-
terest you. · 

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

Of course, you need something more than just the 
desire to be an accountant. You've got to pay the price 
-be willing to study earnestly, thoroughly. 

Still, wot:.ldn't it be worth your while to sacrifice 
some of your leisure in favor of interesting horne study 
-over a comparatively brief period? Always provjded 
that the rewards were good-a salary of $4,000 to 
$10,000? 

An accow1tant's duties are interesting, varied and of 
real worth t•.) his employers. He h~ standing! 

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

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

Just suppose you were permitted to work in a large 
. accounting house under the personal supervision of an 

expert accountant. Suppose, with his aid, you studied 
accounting principles and solved problems day by day 
-eeasy ones at ~st-then more difficult ones. If you 
could do this-and could turn to him for advice as the 
problems became complex - soon . 

• 
You cover accountancy from the basic Principles right 

up through Accountancy Systems and Income Tax Pro
cedure. Then you add C. P. A. Training and. prepare 
for the C. P. A. examinations. · 

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

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

Will recognition come? The only answer, as you 
know, is that success does come to the man who is really 
trained. It's possible your employers will notice your 
improvement in a very few weeks or months. Indeed, 
many LaSalle graduates have paid for their training
with increased earnings-before they have completed 
it! For accountants, who are trained in organization 
and management, are the executives of the future. 

Write For This Free Book 
For your own good, don't put off investigation of all 
the facts. Write for our free 48-page book, "Accoun
tancy, The Profession That Pays." It'll prove that 
accountancy offers brilliant futrues to those who aren't 
afraid of serious home study. We'll also include "Ten 
Years' Promotion in One" - a book which has 

you'd master them all. .-------------, 
That's the training you follow in 

' principle under the LaSalle Problem 

helped many men. Send us the 
coupon now. 

Method. • 

Over 3200 Certified 
Public Accountants among 

LaSalle alumnI 
LASALLE EXTENSION 

CHICAGO 5, ILL • 

~=========:::;'1·---------------------------------

• 

OthEtr LaSalle 
Opp ortunltles 

0 Higher Aeeountancy 
0 C.P.A. Coaehing 
0 Bookkeeping 
0 Law : LL.B. Degree 
0 Busineu Management 
0 Salesmanehip 
0 Traffie Management 
0 Foremanehip 
0 lnduetr'l Management 
0 Stenotypy 

(Maehloe Sltorthand) 

LASALLE EXTENSIO·N UNIVERSITY 
A CORRESPONDENCE INSTITUTION 

417 S. Dearborn St. Dept. 283-HR Chicago S, Ill. 

I want to be an accountant. Send me without obligation, "Account· 
ancy, the Profession that Pays" -also '!en Years' Promotion in One." 

~4t11.J4t •••••••••••• ••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••• ~Jr4r •••••••••••••••••• 

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

Ci11,. Z~n1 6 Slalt ........... """'"'' ........................................................... . 

• 
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WAVE MAKING 

-for better 
telephone • 

serv~ce 

.. 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 

--------------------~ 
At Bell Telephone Laboratories, radio scien
tists devised their latest microwave lens by 
copying the molecular action of optical lenses 
in focusing light. The result was a radically 
new type of lens - the array of metal strips 
shown in the illustration. Giant metal .strip 
lenses are used in the new microwave link 
for telephone and television between New 
York and Chicago. 

The scientists went on to discover that the 

• 

Waves from the sound source at left are focused 
by the lens at center. In front of the lens, a mov
ing arm· (not shown) scans the wave field with a 
tiny microphone and neon lamp. The micro
p~one picks up sound energy and sends it through 
amplifiers to the lamp. The lamp glows brightly 
where sound level is high, dims where it is low. 
This new technique pictures accurately the focus
ing effect of the lens. Similar lenses efficiently 
focus microwaves in radio relay transmission. 

• 

very same type of lens could also focus sound 
... thus help, too, in the study of sound 
radiation ... another field of great impor
tance to your telephone system. 

The study of the basic laws of waves and 
vibrations is just another example of research 
which turns into practical telephone equip
ment at Bell Telephone Laboratories ... 
helping to bring you high value for your 
telephone dollar. 

BELL TELEPHONE LABORATORIES 

Working continually to keep your telephone service one of today's greatest values 

• 

• 

C.opynghte~ m< 'n..:tl 



~···~ON DISPLAY 

I 

A new driving experience· 
New "Safety-Flow Ride" provides extra shock-resistance 
when you run upon a sudden bump or hole-
keeps you gliding with a steady motion. You enjoy 
new freedom from tension and fatigue-new comfort 
and steering ease. New steadiness too-
an important safety feature. Learn more about this 
great new kind of ride at your Plymouth dealer's. 

Introducing 
THE CONCORD Two-door Sedan • Three-passenger Coupe 

THE CAMBRIDGE Four-door Sedan • Club Coupe 

THE CRANBROOK Four-door Sedan • Club Cou'pe 
Convertible Club Coupe 

Plus that famous all-purpose car, the "Suburban," 
and its st.ill more luxurious version, the !'Savoy." 

., ·~· 

< 

SP£CTACULAR 
"SAFETY-FLOW RIDEn 

• 

Exciting new styling 
A new grille of graceful yet massive 
for·m. H eavy bumpers of sleek, wrap-around 
design. New-style rub rails, 
moulding and scuff guards. Completely 
new interiors with a new variety of rich fabrics. 

New colors. New trim. New dash. 
Other style improvements you'll want to see 1 

Other new features 
Great.er all-around vision with narrower front 
corner posts and wider rear window. 
Constant-speed electric windshield wipers. 
More headroom. New easy-action hand brake. 
Waterproof ignition system. New by::-pass 
thermostat for faster warm-up, now standard 

' 
on all models. M any other mechanical advances. 

See it at your Plymouth dealer's 
PLYMOUTH Division of CHRYSUR CORPORATION, Detroit 31, Michigan 

-
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••• to a top spot-in the U. S. Air Force! 
' 

The flight engineer of aU. S. Air Force B-29 ••• wait-
ing the pilot's signal to return props to high pitch for 
take-off after engine run-up· ... is a man with power at 
his command. This Master Sergeant is a vital member 
of a flying team ••• a man who has proved his power 
to get on top and stay on top in a topflight job with 
a great Air Force. · 

Technical courses for flight engineers •• ·. available to 
qualified Air Force ehlisted .personnel ... are typical 
of training in 42 Air· Force career fields. You can have 
this kind of training .•• furthering your service career 
and paralleling civilian jobs ••• ·as an Airman in the 
U.S. Air Force. 

To be ready for take-off, with power to climb ••• take 
to the Air Force: 

• • 

u.s. 
IR FORCE-

GET DETAILS AT YOUR NEAREST 

U. S. ARMY AND U. S. AIR FORCE 

RECRUITING STATION TODAY 

• 

Get ·on Top •.•• Stay on Top ••• in the U~ S. Air Force I 
I POPULAR SCIENCE 

• 
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AUDELS CARPENTERS lc BUILDERS 
GUIDES-( 4 Book Set J •••••••••••••.•• $6 

A practical lllustrated trade asal&tant on modern eorutructlon for 
nroentors, joiners, builders, mecbanlet and aU woodworker&. 
4 rols .. lGOO paua. 3700 Ulustratlons. Full7 Indexed. ftexlble 
eorers. Each volume sold separatel1 $1.50 a vot 
AUDELS PLUMBERS & STEAMFinERS 

GUIDES-( 4 Book Set J ................ $6 
A Practical Tr:ule .Assistant & Ready Reference. Explaln.t I n plata 
Janl:'&~ai:O & by cJJar UlustratlonJ, dlagrama. charts, graphs, pie· 
tures pr inciples or motlern plumblnf practlee lncludlnc Marino 
l 'ipe Fitting and Air Condltloolnr. Vols.- 1610 Pare-3641 
}.)iagrams & l llustrntlons. Each Vol Sold Separately $1.60 a Vol. 

AUDELS OIL BURNER GUIDE .•........ $1 
384 Pagos CoYerlng I nstallation, Servicing & Repaltl All 'l'JJ)ea 
l>omest lc & Industrial Burners. I llustrated. R!rhly Endorsed. 
AUDELS HOUSE HEATING GUIDE .. $4 
100 0 Pa~:es Coverlng Worldna: Principles, Installation, Serrlce ol 
All .Modern House lJeatlng, Ventilating & Air Condltlonlmr SYI· 
term. Exolalns New Radiant -Beat~«· Fully Illustrated & l.Ddese4. 
AUDELS REFRIGERATION & 

AIR CONDITIONING GUIDE ..•..... $4 
New from Co~er to Cove~l280 Pagl!t, Fully lllua. covennc 
basic prlnell'les, 1errfclng, operation & repatr of household, com• 
mercJal & tndu~trlal refrlreratlon & atr condlUonlnc. A cold 
mine or essential Important facts for enrlneera, aerTicemen. users. 
AUDELS SHEETMETAL WORKERS 

HANDY BOOK ................................ $1 
Practical Inside Information. Fundamental• of Sheet Metal Work. 
388 pages. Illustrated. 11 sections. ClearlY written. Essential & luro'ets·· sHe·nMitiCyday Ianruue.IW. lades. 

PATTERN LAYOUTS •••.•.••••••••••••.•.. $4 
De,e!OI)cd by Etoerta ror Sheet Metal Worken, Luout Men & 
){echan\c, • .J. Practical Eneyclooedla tn 10 Sectlons, 1tze 7 z 10 
x 2-l 12:1 l'ages-35 0 Layout-1600 IllustratloDI. 1001 Key 
Facts. !•'ully Indexed for ready reference ln answering your layout 
problems. CoTers all phase• of aheet metal -rk !ncludlng Pattem 
CuttJng, J)uttem De~elopment & Shop Procedure. 
AUDELS BLUE PRINT READING ...... $2 

. For Mechanics & Builders. Cover• aU t ypes of blue print readlnc 
Including ship & airplane. 416 pages, fully Ulustrated. 

AUDELS MATHEMATICS & 
CALCULATIONS FOR MECH ANICS $2 
)Iathematlcs ror home study or r eference. 700 pagea, 550 Wus. 
Practical mathematics rrom beilnnlnr. B ow to ftiure correctly. 
Easy, correct methods coverlnr complete r eview. Illu,. & Indexed. 
AUDELS AUTOMOBILE GUIDE ........ $4 
A. practical Quick ready reference book for auto mechantct, aer~lce 
men, operators & owners. ExplalnJ theory, construction & serTic
fng ot modern motor can. trucks, buses & auto type Dietel eo
cines. 17 00 Plitt, fully Ulustrated. 55 chapters. I ndexed. A 
standard book tor mechanics. N"" Hydraulic drive covered. 
AUDELS DIESEL ENGINE MANUAL .... $2 
A practical, conche treatise wltb questlc: •• s and answen on the 
theor;, operation and maintenance or modem dl~sel engines. 
Over 400 pages, fully lllus. All details plainly brought out, tbla 
book ts ot c~treme valuo to engineers. ooeratora & ltud4nta. 
AUDELS WELDERS GUIDE .............. :.$1 
A concise, practical text on operaUon & maintenance of all welding 
machines ror all mechanics. Over 400 pages, Illustrated. Covers all 
methods ot electric and acetylene welding Including airplane work. 
AUDELS MACHINIST & TOOLMAKERS 

HANDY BOOK ............. .......................... $4 
CO'Ier• modern machine shoo practice in aU ita branches. Te}la 
how to set up & opente lathes, sere~ ..and mllllnc machlnee, 
shaoen. drill presses & all other macktne & band tools. 1600 
pages, runy tllustrat<'d. Indexed. 5 secpons. 1-N:odern Machine 
Shop Practice. 2-Ulue Print Reading & How to Draw. a--cal· 
culatlons & -Mathematics for llhchlnlstl, 4-Shop Physics. 5-
Bow to Use tho Slide Rule. GO chaptera. Easy to read and under• 
stand. A shop companion that answet"S your QUestion•. 
AUDELS ELECTRIC MOTOR GUIDE $4 
Practical lnrormatlon Covering Construction, Control , Maintenance 
& W lrlnc Hookups of A 11 Types Electric Motors also Armature 
Winding. 1000 Pa~:es Fully J llustrated & lndend. 
AUDELS ELEC. WIRING DIAGRAMS $1 
210 Pages. I llustra!jj. Ghes practical facts on wlrlnr or elec. 
t rleal apparatus. lt shows clearly bow to wtre apparatus for prac· 
ttcallY all ftelds of electrlclty. E-ach diagram Is complel• & tell· 
explanatory. Rtghly Endorsed Pocket Comoanlan. 
AUDELS PRACTICAL ELECTRICITY $4 
A key to a practical understanding of ElectrlcltJ, For main
tenance engineers, electricians & i!ll electrical worken . tHO 
Paces. 2GOO Illus. Covers important electrical tnrormatton In 
bandy form- lncludlnr wlrln~r for Ll&"ht & Power. I ndexed. 
AUDELS RADIOMANS GUIDE .......... $4 
A key to the practical undentandtnc of radio tncludlnc FrequencJ 
Modulation. Tcl~dslon, etc .. Aln:rart & lfarlne Radio. For radio 
enclneers, servicemen, amateurs, 914 Pares, $33 I llustrations & 
Dlarrams. Photot . Re-flew Questlonl & Answers, Reference lndn. 

• 

• 

nts to 
now 

\6 
-''"''s .. ~1 

AN AUDEL GUIDE IS A GOOD FRIEND! 
Step Up Your Own Skill with the Practical Fads and Figures af 
Your Trade. Save time and money with right methods. .hort cuts, 
labor saving ideas. CHECK NOW I You can IQOk over any 
Audet Guide in your home. Start the Easy Payments if 50ti5fied. . 

Check 
NOW! 

• 

Audel• 
Li•t Of 
Time Te.tecl 
Practical 
H andy Book• 
For Mechanic• 
That Will 
An•wer 

Your 
Que•tiona 

-
Highly 

Endonecl 

MAIL 
THIS 

TODAY 

u.-----CUT HER E----~ 

i MAIL ORDER 
I 
I 
I 
I 
I 
I 
I 
I 

AUDEL, Publishers, 49 W. 23 St •• Nf:. ~?~~ 
Please send me postpaid for FREE EXAMINATION book s 
marked tx} below. If I decide to keep them I agree to 
mail $1 In 7 Days on each book or set ordered and 
further mall $1 monthly on each book or set untJI I 
have paid p riee, otherwise I will return them . 

0 MACHINISTS HANDY BOOK • . 1650 Pgs •.. $ 4 
0 WELDERS GUIDE, 400 Pages . . . . . . . . 1 
0 BLUE PRINT READING, 416 Pages . . . • . 2 
0 MATHEMATICS & CALCULATIONS, 700 Pages. 2 
0 SHEET METAL PATIERN LAYOUTS, 1100 Pages 4 
0 SHEET METAL WORKERS HANDY BOOK, 388Pgs. 1 
0 MECHANICAL DRAWING GUIDE, 160 Pages . . 1 
0 MECHANICAL DRAWING & DESIGN, 480 Pages 2 
0 AUTOMOBILE MECHANICS GUIDE, 1800 Pages 4 

y 0 DIESEL ENGINE MANUAL, 575 Pages • • . • 2 
0 AIRCRAFT WORKER, 240 Pages . . • • • • . 1 

0 0 RADIOMANS GUIDE, 914 Pages . • • • • • • 4 
U 0 ELECTRONIC DEVICES, 216 Pages . • . • • • 2 
R 0 ELECTRIC MOTOR GUIDE, 1000 Pages . . . . 4 

0 ELECTRIC WIRING DIAGRAMS, 272 Pages . . 1 

0 
0 ELECTRICIANS EXAMINATIONS, 250 Pages . . 1 
0 ELECTRIC POWER CALCULATIONS, 425 Pages. 2 

p 0 HANDY BOOK OF ELECTRICITY, 1440 Pages. 4 
p 0 ELECTRIC DICTIONARY, 9000 Terms . . . . . 2 

0 ELECTRIC LIBRARY, 7000 Pages (12 Book Set) 18 
0 0 MARINE ENGINEERS HANDY BOOK, 1258 Pgs . 4 
R 0 SHIPFITTERS HANDY BOOK, 250 Pages . . . 1 
T 0 REFRIGERATION & Air Conditioning, 1280 Pgs. 4 

U 
0 MILLWRIGHTS & MECHANICS GUIDE, 1200 Pgs. 4 
0 POWER PLANT ENGINEERS GUIDE, 1500 Pagtls 4 

N 0 ENGINEERS & FIREMANS EXAMS, 525 Pages . l 
1 0 PUMPS, Hydraulics & Air Co'mpressors, 1658 Pgs. 4 

0 ENGINEERS LIBRARY (3 Book Set) . . . . . 9 
T 0 MECHANICAL DICTIONARY1,950 Pages. . . . 4 
Y 0 GARDENERS & GROWERS GuiDES (4 Book Set) 6 

0 CARPENTERS & BUILDERS GUIDES (4 Book Set) 6 
0 PLUMBERS & Steamfitters Guides (4 Book Set) 6 
0 MASONS AND BUILDERS GUIDES (4 Book Set) 6 
0 PAINTERS & DECORATORS MANUAL, 450 Pgs. 2 
0 HOUSE HEATING GUIDE, 1000 Pages • • • • . 4 
0 OIL BURNER GUIDE, 384 Pages • • • • • • • 1 

Nam•------------------------------
Addre-s•--------------------------- ----
OecUNtlon __________________________ _ 

AUDEL, P.llblilhm , D. 

I 
I 
I 
I 
I 
I 
I 

,.,.~23 St., N .. Y • ..:;..;IO~~~--• 
23A 

Emp l oyed by-------------------- ------
FEBRUARY 1951 9 
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MAKE EXTRA MONEY 
WHILE LEARNING 

I show you how t o earn $5, $10 a ~eek 
or more , fixing Radios in spare time 
while training. I send you parts to 
build the multiteste r (shown at 
right) that helps you do it. You g et 
practical experience. I send you 
Special Booklets that t ell you how 
to get a nd do these profitabl e spar e 
time jobs. 

Shop $5 to $8 
Specializes Week 

in In Spare 
Television Time 
!zed serdC' 

ge manufa " \Yhen halfway through 
erricing the course, made $5 to $8 
y an l'lll'ia a week lh:lng sets. Now 

in Televi sell and install Telcrlslon 
ller, .ua.u•a sets. ''-E. J . Streiten· 

0. ber ger. New Boston, 0 . 

Calls 
N.R.I. His 
"Stepping 
Stone" 

"N. R .I. has been my 
step ping stone to O\·er 
$~.000 a year as a Radio 
En gineer. )fake extra 
money ser\·Iclng Radios." 
-Alton B. ~fichaels. 
Trenton, Ga. 

Build Equipment Like This With 
Kits I Send You 

I g ive you PRACTICAL EX
PERIENCE with many valu
able Kits I send that "bring to 
life" my illustrated texts. In my 
Servicing Course, you 
build a modern Radio, 
Multitester, AM Signal 
Generator, etc. In m y 
Communications Course, 
you assemble a low- ..,. 
pow er Broadcasting 

' Transmitter, Waveme
ter, Electronic Multites
ter, etc. Some equipment 
from both these courses 
is shown on this page. 
All of the equipment 
that you build is yours 

to keep. 

Copynghted rn r1 I 



NRI
Groduate 
Doubles 
Salary 

Manager 
Radio and 
Televisicn 
Dept. 

Gets 
First Job 
Through 
N.R.I. 

"'I am emp Joyed h:; Sta • 
lion \\" K 130 as transmit
tcr operator. Jl n ·e more 
t han doubled salary since 
star ting in H1.dlo full 
tlrne. "-A. Jh rr, New 
Cumberland, l'a. 

"From Radio and Telerl 
sion Technician . . . was 
promoted to Manager of 
Tele,·islon Sen·Ice and I n
stall ation. Thank s to 
N. U.I."-L. Hauger, San 
Bruno. Calif. 

"l\[y first joh was opera
tor with KDLH. ohtain-ed 
b,· )our (;raduate Serl'lre 
Dept. .\'ow Chief Engineer 
Poli<'t• Hadio :o;tatlon 
W<}OX. "-T . S. .\'orton, 
II nm I I ton, Ohio. 

Get a Gc•od Job--Have a Bright Future 
in America's Fast Growing Industry 
Do you want ~ood pay, a job with a 
bright future a nd security? W ould 
you like a profita ble shop of your 
own ? The fast growing, prosperous 
RADIO-TELJ~VISION indus try is 
making these opportunities for you. 
R a dio alone is bigger than ever. 90 
million home a nd auto Radios, 3100 
Broadcasting Stations. expanding 
use of Aviation and P olice Radio, 
Micro-W ave Relay, Two-W ay Radio 
for bEses. taxis. etc., are making 
opportunities for Servicing a nd 
Communicati•)nS T echnicians and 
FCC-Licensed Operators. 

Television is TODAY'S 
Good Job Maker 

In 1946 only 6, 000 TV sets sold. In 1950 
over 5.000.000. By 1954, 25.000,000 TV 
sets will be In use, according to es t i
m a tes . Over 100 TV Stations are oper
a ting in 35 st.ttes. A u thorities predict 
there wi ll be l ,OOO TV Stations. This 
means new jobs, more Jobs, good pay 
for qualified men. 

Many Soon Make $1 0 A 
Week Extra in Spare Time 

Keep your Job wjlile training at home. 
Hundreds I' ve trained are succe~l>fut 
lt.\011)· T El:!£\' I ::;1 ON TJ::CH l" I C lANS. Mo't 
had no ore\"lous ~"'perience: mnny no more 
than grammar school education. Learn 
Hadlo·Televl~ lon p rincipl es from Illustrated 
les~ons. G<>t I'HACTICAL EXPJo:RlENCE
uuild valuable mullltester for conductlnR' 
trsts: also practIce sen ·tclng Had los or op· 
crftting tran~nllttcrs- expcrtmcnt wtth clr· 
cult" common lo Hudlo and Television. You 
keep all equipment. Many ~tudents make 
S:l. S 10 a week extra fixing neiR"hbor~· 
Hn<llos In spare time. SPECI AL BOOKLETS 
start tellchlng you the day you enroll. 

ACIUAL 
AND 6411AGI 

SON 
OOK 

Act Now ! Send for my F REE DOUBLE 
OFFER. Coupon entitles you to actual 
lesson on Servicing; shows how you 
learn Radio-Television at home. You'll 
also receive my 64-page book, " How to 
Be a Success In Radio-Television . • • 
You'll read what my gradua tes are do
Ing, earning; see photos of equipment 
you practice with at home. Send coupon 
In envelope or paste on postal. :r. E. 
S MITH, Presi d en t, 
Dept. 1BB, National 
Radio I nsti tute, 
Washington 9 , D. C. 
OUR 38th YEAR. 

MAIL 
TH.IS 
NOW 

HAVE A BUSINESS 
OF YOUR OWN 

I 
I 
I 
I 
I 
II 

MR. J. E . SMITH, President, D e pt. 188 
Nationa l R adio Institute, Washington 9 , D. C . I 

I 
I 
I 

Mail me Sample Lesson and 64-page Book " How to Be a Success In RADIO
TELEVISION." Both FREE. (No salesman will call. Please write plainly.) 

N -~E ............................................................. ·--·-······· .... ----· ............................. .................................... AGE ..... -·-· ...... . 

Let me show you how to have a 
good, steady income from you r 
own R adio-Television shop. Many 
N.R.I.-train·~d men each year 
start without capital, like Robert 
D ohmen, New Prague, M inn., 
a bove. He writes, " Am now tied 
in with two television outfits." 

a ADDREss ............................................... --............................................................................................................. 1 

i .§tf~:-~~-~v_:i:~·=·::·:·::::l::~:£ l~!~c~~/~~-~J 
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12 POPULAR SCIENCE 

MENTAL . CREATING 
J F you just like to dream, read no further. Tl;tere 

comes a time when your fancies must. be brought 
into light-and stand the test of every-day, hard 
realities. Are you one of the thousands--perhaps 
millions whose thoughts never get beyond the 
stage of wistful wishing? Do you often come to 
from a daydream with the sigh, "If . only I could 
bring it about-make it Teal?" 

All things begin with thought-it is what fol
lows that may take your life out of the class of 
those who hope and dream. 'thought ~e.rgy, like 
anything else, can be dissipated ot it can be made 
to produce actual effects. If you lrnow how to place 
youT thoughts you can stimulate the creative proc
esses within your mind-through them you can 
assemble things and conditions of your world into 
a happy life of accomplishment. Mental cTeating 
does not depend upon a magical process. It con· 
sists of knowing h(Jw to marshal your thoughts into 
a power that draws, compels a.nd organizes your 
experiences into a worth-while design of living. 

AC;CEPT THIS BOOK. 
Let the Rosicrucians tell you how you may ac
complish these things. The Rosicrucians (not a 
religious organization), a world-wide 'philosophical 
fraternity, have preserved for centuries the an
cients' masterful knowledge of the functioning of 
the inner mind of man. They have taught men 
and women how to use this knowledge to Teaeate 
theiT liJ~es. They offer you a free copy of the fas
cinating book, "The Mastery of Life." It tells 
how you may receive this information for study 
and use. Use coupon opposite, 

cflee ROSICRUCIANS 
(AMORC) 

SAN JOSE CALIFORNIA 

• 
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This big fire-proof 
building is occupied 
entirely by Coyne. 

' 

• 

I 

FIVE BIG FlOORS PAC D WITH MASSIVE EQUIPME 
Thousands of men and young men have come to our big trainin~ shops where we have floor upon floor 
packed with massive equipment. Here they prepare for good ·Jobs and real futur~s :in• the opportu
nity' fields of Television-Radio and Electricity. For many years, these fields hay-e offered: great oppor
tunities to trained men. With new developments, including Electronics and T elevision, they will continue 
to grow and offer even greater opportunities. Why be satisfied 
with a "no future" job? Many "one operation" jobs that exist 
today will not last. Prepare for a good job with a real future for 
steady pay and advancement by training NO\V in the great 
training shops of COYNE in Chicago. 

NOT "HOME-STUDY" COURSES 
Our famous Tel.evision-Radio Practical-Technical method gives you practical 
experience on a massive outla y of equipment. Not b y correspondence, but a ctua l 
shop work plus necessary tec hnical training. You are t rained right here i n the 
great Coyne shops that have been training men a nd young men for o ver SO years. 

TELEVISION-RADIO 
A grea t field now, even greater growth 
ahead. Here at COYN E you ' re trained 
f or Const ruction, Testmg, Trouble
Shooting on Radio, Public Address. 
Sound Units. Training includes FM. 
T elevision Installations , Servicing, e tc . 
Many Coyne trained men in good jobs 

.or own well p aying T elevision- Radio 
businesses of their own. 

ELECTRICITY 
INCLUDING INDUSTRIAL ELECTRONICS 

' 
Big future in Power Plant Work, Mo
tors, Armature Winding, H ome and 
Factory Wiring, Appliances, R efriger
a tion , M a intenance, Illumination, e tc . 
Electricians are in demand everywhere 
-lifetime job service to Coyne Jp::ad
uates . Send for BIG FREE BOOK . 

START NOW-PAY LATER 
Don' t let lack of money hold you back. You can 
finance most of your tuition and pay for it later, in 
easy monthly payments. W e'll help you get part time 
work, if you need it, to help pay living costs while 
at Coyne. 

G. I. APPROVED 

B. W. COOKE. President 

ELECTRICAL AND 
TELEVISION-RADIO SCHOOL ·c An Institution not for Profit 

500 So. Paulina St., Dept. 21-73H, Chicago 12, 'LL. 

• 

-

LARGEST, .. OLDEST, BEST 
EQUIPPED SCHOOL OF 
ITS KIND IN THE U.S. 

. 
:- .. .. . 

' ·Mail Coupon ·for 
Big FREE Boolcl 
Whether y ou prefer 
T·elevisi'on -Ra dio or 
Electricity , train on 
a ctu a l equipment at 
Coyne. We will send 
you a Big, fully Illus
trated Book, if you will 
indicate below, which 
cours e interes ts you. 
No salesman will call. 
Mail coupon TODAY. 

r•••••••••··---------.---------------1 B. W. Cooke , Presid e n t 
1 COYNE E L E CT RIC AL AND TEL EVI SION 
I R ADIO S CH O OL 500 S. Paulina St. , 
I D ept,,l t -73H,Chicago 12 , Ill. 
: Send me your Big F ree boo k. anrl details of your 
1 t raining offer. I am interested i n the course checked 
1 below. This d oes not obligate me. 
: 0 T ELEVISION -RADIO 0 E LECTRICITY 
I 
I . 
1 N AME • • ••••••• • • • • . •• .• • •• • ..••• •• • ,. •• • •• • 
I 

: ADDRESS . .... . • . . • ••••• • • • • • . • • • .•• .• • • •.• 
I 
1 CIT V .. .............. . ... . .. ST ATE ... .. . . . .. 
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"Why dorit you try to put · 
Some weight on?" 

Que:ss I was Just 
'nrr'f"tlr·nlly-born' skinny!" . 

NOBODY 
IS JUST 

"Naturallyll 

I 
Give Me 15 Minutes A Day And I'll 

Give YOU A New Body 

W OULD you believe it? I was 
once a skinny 97-pound weak

ling. I was ashamed to strip for 
sports or for a swim. Girls snickered 
at me behind my back. Folks said I 
·was just " naturally-born skinny!" 

Then I discovered my marvelous 
new muscle-building system-"Dy
namlt Tension." And it turned me 
into such a complete specimen of 
manhood that today I hold the title, 
"The W or/d's Most Perfectly De
vel'oped Man." 

WHAT15 MY SECRET? 
When you look in the mirror and see 

a healthy. husky fellow smiling back at 
you-then you'll be astonished at bow 
fast "Dynamic Tension" gets resultal 
And you'll be using the method which 
many great athletes use for keeping in 
condition- prize fighters. wrestlers, base
ball and football players. etc. A. warded the tl tle of 

''TheWorld' s 'MostPer
fectly Developed ~Ian." "Dynamic Tension" is the easy, nat

ural method that you can practice in the 
privacy of your own room-just 15 min-
utes each day-while your scrawny chest and shoulder muscles be
gin to swell . . . those spindly arms and legs bulge . . . and your 
whole body starts to !eel.full of zip, self-confidence, new energy! 

, My l(lustrated Book is Yours 
-Not tor $.1.00 or .tOe But FREE 

Send NOW for my famous book. " Everlasting Health and 
Strength." 48 pages, packed from cover to cover with actual 
photographs. valuable advice, answers to many vital ques
tions. Page by page it shows what I can do tor YOU. This 

book is a real prize tor any fellow who 
wants a better build. Yet I'll send you a 
copy absolutely FREE. Just glancing 
through it may mean the turning point in 
your whole life! Rush the coupon to me 
personally: Charles Atlas, Dept. IB, .liS 

· East 23rd St •• New York 10, N. Y. 

----------------------· I CHARLES ATLAS, Dept. IB I 
I 115 East 23rd St., New York 10, N.Y. I 
1 Send me-absolut.ely FREE-a copy of your famous book, "Everlasting 1 

Health and Strengtb"-48 pages, crammed with actual photographs, an· I 
I swers f.o vital health questions, · and valuable advice to every man wbo 
1 wants a better build. I understand this book Is mine to keep, and I 
I sending for It does not obligate me In any way. 1 
I I 
I Natlte .......... . ... . ..... .... .... . .... ..... , .••... .....•.. •• Aae .. ........ .. I 
1 ( PZeau print or write J>l4i"l11) 1 
I I I Addrelfl . ... ... •.•..•••••••..••.•..•.....• • •.••.•••• : • • . . . • . . .. . . . . • . • • . • I 

I I 
I City .. .............. .. . .. ......... ... .............. . Stat., ... .. ....•. .. . . • I 
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Letters 
Flagged ·Down 

Sir: 
As a rural mail carrier, I have a boner to 

pick with your mostly excellent magazine. 
That's your suggestion under "Keeping the 
Home Shipshape" in November, page 170, 
for making a mailbox flag automatic. 

Your scheme is against Post Office Dept. 
regulations, under which the signal Hag is 
supposed to oe in lowered position except 
when the patron has placed mail in the box 
for the carrier to collect. The carrier puts it" 
down when he picks up the mail-whether 
or not he delivers any. . 

Your doctored-up flag, working back
wards, would cause us carriers a lot of 
trouble, sll;lce it would indicate there was 
mail in the box to be collected when actu-

ally the patron had only failed to pick up 
the mail we'd left the day before. Now if 
you could figure out a flag that would go 
down automatically after the ·patron had 
set it . up, then you would really earn the 
thanks of all rural carriers! 

Seriously, I wish patrons on rural mail 
routes, instead of forever trying to fancy up 
their mail boxes, would spend half the en
ergy lobbying for better country roads and 
in fixing up turnouts so that we letter car
riers could serve their boxes without getting 
stuck in the mud or hit by passing traffic. 

N1c. KLEIN 

New Hampton, Ia. 
. 

Officially, you're right in objecting to ouT 
mailbox suggestion. Says Joseph ]. Lawler, 
Assistant Postmaster General, in a lettet· to 
PS: 

"The Postal Regulations provide that 
rural carriers shall open and examine mail- .. 
boxes of patrons only when signals are dis
played to indicate that the boxes contain 
mail for dispatch. When .the mail is col
lected from the box, the carriet· shall lower 

• 
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Lam 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 tlie inventor 
to _give him protection for the features of his invention which 
are patentable. These features must be 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 booklet 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. 

• 

Cl.ARENCE A. O'BRIEN & HARVEY JACOBSON 
Registered Patent Attorneys 

• 
12-B DISTRICT NATIONAL BUILDING 

• 

WASHINGTON 5, D. C. • 
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Onlv 8olens Power-Ko 
De Luxe Garden Tractor gives you: 

Quicker Hitching - P atented front 
Snap-Hitch and hack drop- JJin for 10-

second attachment of 19 different implements I 
Smoother Running - P recision needle 
bearings, pow('rfttl 21-f HP Briggs and 

Stratton engine. Variable speed transmission. 
Simple r Operation - Fingertip con
trols, perfect balance - a child can 

use it! 
- Easier, Shorter Turns- The most ma.

neU\·erable tractor on the market to
day by actual test! 

Longer Use - High arch 
construction for late season 

cttltivation to increase crop yield. 

extra value 
features 

• 

Do more yard and garden 
iobs faster and easler ,I 

Prove it to yourself! These 5 
features make the Bolens Power
Ho DeLuxe superior to any other 
garden tractor. It delivers easier, 
faster operation and more all
round usefulness-to your com
plete satisfaction. Only Bolens, 
the garden tractor pioneer, can 
offer these exclusive features. 
See Your Bolens dealer today. 

Complete seledion of sizes 
Send for FREE LITERATURE and the name 
of nearest dealer. Tear out this coupon 
and mail today. 

r····························~ 
. 1 Bolens Products Division B- 1 C I 
1 Food Machinery and Chemical Corp. 
1 '267-2 S. Park St., Port Washington, Wis. 
I Please send free Literature and nearest dealers' name. 
•• f . ·.I Name ............. ..... ....... ................ ............. ..... ...... ................... . 

. -'1. • 
·~;~ dd • • '· ·~: A ress..... .. .. . ....... .. .. ..... ..... .............. .. .. ................................. 

1 

?~~~~-~·~-~-;~·~;;·~·~~·;~·;;~~::~·;~·~·;~·;J . ~ 
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the signal, regardless of whether he has 
deposited mail in the box. The carrier shall 
not raise the signal on a box at any time.,, 

Practice, however, varies with communi
ties. Several rural-route patrons have told 
us that both they and their carrier custom
arily use the mailbox flag to signal each 
other to pick up mail. 

Safety Suggestions 

. Sir: 
I have two suggestions that might avert 

railroad disasters like that which occurred 
in the collision of two commuter trains in 
New York on Nov. 22: 

1. Have two red lights on the rear coach 
that blink alternately when the train is mov
ing less than 20 m.p.h. and at all pmes 
when it is stopped on a main track. 

2. Install in the cab nf each ·locomotive a 
radio or radar device that would flicker a 
light and sound a warning as soon as the 
engine came within one mile · of a train 
ahead. 

HERBERT w. TERWll.LIGER 

Oil City, Pa .. 

Shock Treatment 

. Sir: 
Here's the simplest way I've found to 

avoid those shocks from static electricity 
geneJ.·ated by friction of clothing on plastic 
seat covers when sliding into a car [PS, 
Dec., p. 12]: 

A void touching any metallic part of the 
car until seated. Then ground yourself with
out shock by touching a key or a coin-or a 
ring, if. you're wearing one-to the ignition 
switch, door handle, or other metallic part 
of the car. 

San Bernardino, Calif. 

Tooling vs. Carving 

Sir: 

EDWIN WIEGAND 

That article about leather working in your 
October magazine, page 226, confuses the 
arts of "leather tooling" and "leather carv-. , 
mg. 

Le,ather is tooled wheh the design is first 
traced on the leather, then retraced with a 
tooling instrument to set the design into the 
leather. 

Leather is carved when the design is first 
traced on the leather, then cut into the 

I 

• 
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If you believe that you have an invention, you should find out how 
. 

to protect it. The first step is to have a search made of the prior 
pertinent U. S. patents. If a report on this search indicates that 
the· invention appears patentable you can apply for a patent, and 
the specifications and claims should be prepared . 

• 

The firm of McMorrow, Berman & Davidson, with offices in Wash
ington, D. C., is qualified to take the necessary steps for you. We can 
make a preliminary search on your invention, advise you whether we 
think it can be patented, and prepare your application for patent. 

Unless you are fully familiar with the U. S. Patent Laws, we recom
mend that you engage the services of a Registered Patent Attorney · 
to protect your interests. The patent laws are your laws. A patent 
gives you the right to prevent others from making, using or selling 
the invention claimed in your patent for a period of 1 7 years. 

Use these patent laws for your protection. Investigate whether your 
invention can .be patented. If you have what you believe to be an in
vention, we suggest that you have this firm make a search for you . 

• 
Send for a copy of our Patent Booklet entitled 
((How To Protect Your Invention," containing in
formation about patent protection and patent 
procedure. Along with this we will also send you 
an (llnvention Record" form, for your use in 
writing down and sketching details of your in
vention . We will mail them promptly. No obli
gation. They are yours for the asking. 

McMORROW, BERMAN ~ DAVIDSON 
Registered Patent Attorneys 

PATENTS • COPYRIGHTS • PATENTS 

142-M V. ICTOR BUILDING, WASHINGTON 1, D. C. 
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'llnich~2~~WEAKliNGSPAJt~-
•o become an if/1-lrou//(iH£ at ? 

Nome • 
Whlcb Oae Paid Ha1dr .. s Of ... _ ... _..illlll 

lorry 
(ompbell 

Rex 
f frris 

..wr1 Dollars To Tr111 At My SldeT 
; .. r .. Re x Ferris, was a skin· 

nY weaklin~r, paid a few 
cents to start building 
Into a Champion All 

Around H e 1\lanl 
Larry Campbe ll 
paid me hu.ndreds of 
dollars to train at my 
side years a~ro. Start 
to become an All· 
Around He Man at 
home wi t h the se 
same secrets for only 
a few cents 
-like Rex 
Ferri's did! 

Be a Winner at Anything YOU 
Tackle with Progressive Power 

SPORTS I JOB! SCHOOL! FRIENDS I 

Amazing 
get-acquainted 
offer-YOURS 

for only 

10c. 
~ 

INSTEAD OF 
Sl FOR ALL 
5 COURSES 
PIUS FREE 

Photo Book! 

"The Jowett Sys· 
tern Is the great· 
est In the world!" 
Says R. F. Kelly, 

Phys ical Dlrec• r-....._: tor, Atlan· 

Enjoy My "Progressive Power" Strength 
Secrets! Give Me 10 Easy Minutes a Day 

-Without Strain! 
I'll teach you the "Progressive Power Method" 
through which I rebuilt myself from a physical 
wreck the doctors condemned to die at 15, to the 
bottler of more strength records than any other 
living athlete or teacher! "Progressive Power" 
has proven Ita ability to build the atron~test, 
handsomest men In the world. And I stand ready 
to show you on a money back basis-that no 
matter how ftabby or puny you are, I can do the 
same for you right In your own home. Let me 
prov~ I can add Inches to your arms, broaden 
your shoulders, give you a man-sized chest, 
powerful legs and a rock-like back-In fact. 
po"·er pack your whole body so quickly It will 
amaze yon! Yes, I'll Jam you with power and 
conlldence to master any situation-to win pop. 
ularlty-and to get ahead on the Jobl Through 
my nroven secrets I bring to Jlf.e new power In 
you Inside and out, until YOU are fuJiy satls· 
fled· you are the man you want to be. 
PROVE IT TO YOURSELF IN ONE NIGHT 
Send only lOe for my 5 easy-to·follow, 
picture-packed courses now In 1 com· 
plete volume "How to Become a Mus· 
~:ul ar H e-Man." Try It for one night! 
Experience the thrilling strength tbat 
IUTA'es through your muscles. 

George 
F. 

Jowett 
Whom 
experts 

..,tteCity 
... 

call "Champion 
of Champions" 10 DAY TRIAL! Think of It-all 5 fa· 

mous courses tn one picture-packed 
muscle·bulldlng volume only JOe. Yoa 
must actually FEEL resulta In ONE . 
WEEK, or your 
mon ey w i ll be tic 
promptly re· ff/ 

• 'Vorld 's wrestling and weight 
lifting cbamp at 17 and 19. 
• World's Strongest Arms. • 4 
times World's Perfect Body
plus other records . .-.--f nndedl R 

I 
I 
I 
I 
I 
I 
I 

George F. 
Jowett 

Champion of 
Champions 

t>bOt.of 
'BOO\tO 
yatnous 
stron& 
)lenl 

Jowett Institute of Physical Training Dept. 1 
230 Fifth Avenue, New Yqrk 1, H. Y. PSA-12 I 
Dear George: - Piease send by return mall, pre· 
paid, FREE Jowett 's Photo Book of Strong Men, I 
plus all 5 Muscle Building Courses. 1. Molding 
a Mighty Chest. 2. Molding a Mighty Arm. 3. 
Molrtlng a Mighty Grip. 4. Molding a Mighty I 
Back. 5. i\iOirtlng Mighty Legs- Now all In One 
VoiUm~ "How to Become a Muscular Be· Man." 1 
Enclos ed find ! Clc for poRtage and handling. No 
C.O.D.'s. 1 

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

I Address . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . ............ . I 
J Ctty . ........•.......... Zone & State. . . • . • • . . . . • • . • . • . I 
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leather with a swivel knife,· and the leather 
then decorated by means of stamping tools 
and a mallet. 

The illustrations with your atticle a1~e of 
carving and no~, as you said, of tooling . 

HAROLD L. PoTTER 

Burlingame, Calif. 

Your point, though a fine one, is well 
·taken. 

• 
Mobile Power Saw 

We "mobilize" our power saw in a much 
simpler way than shown in your story, 
.. Power Tools Can Ride on Retractable Cast
ers" [Oct., p . 209] . The machine is fixed in 
stationa1y position under normal conditions, 

• 

HANDLE LOCKS UP 
MI:N NOT IN USE 

fo~ safety. Only when moved-as shown in 
the enclosed photo-does it rest on casters. 
This condition is assured by the fact that the 
handle, "attached to the axle on which the 
wheels are mounted eccentrically, serves as a 
lever to lift the machine when pulled. As 
soon as the saw is in its new location, the 
handle .is released and retw·ned to its origi
nal position by the weight of the machine. 
When the handle then is locked up, the 
machine cannot be moved. 

E. GEORGE STERN 

Professor, Virginia Polytechnic Institute 
Blacksburg, Va. 

Data-Card Dilemma 

Sir: 
I like those file-card-size tables of shop 

data and materials specifications that you 
print from time to time "for your Popular 
Science inf01mation file." But I hate to cut 

• 

0 

• 
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TELEVISION, ELECTRONICS 
~ • 

SHOP ETHOD HOME TRAINING 
Let NATIONAL SCHOOLS, of Los Angeles, a practical 
Technical Resident Trade School for almost 50 years, 
train you for today's unlimited opportunities. 

.. recea.. •II , .... 
l•cl•tll•• ...... , ,., 
lt•lltll•• ..... ••••• •d•• S.perltetere-
4111r•• lecehrer. Thlt ......... , ........ . ....... ... .... 
•••• ltec•••• , ... ,., •. ,. 
GOOD JOBS AWAIT THE TRAINED 

RADIO TECHNICIAN 
You are needed in the great modem Radio, Television and 
Electronics industry! Trained technicians are in constant 
and growing demand at excellent pay-in Broadcasting, 
Communications, Television, Radar, Research Laboratories, 
Home Radio Service, etc. National Schools Master Shop 
Method Home Study Course, with newly added lessons and 
equipment, can train you in your spare time, Tight in y01LT 
OtDn home, for these exciting opportunities. Our method 
has been proved by the remarkable success of National 
Schools-trained men all over the world. 

You Learn by Building Equipment with 
Standard Radio Parts We Send You 

Your National Schools Course includes not oniy basic 
theory, but practical training as well-you learn. by doing. 
We send you complete standard equipment of professional 
quality for building various experimental and test units. 
You advance step by step until you are able to build the 
modern superheterodyne receiver shown above, which is 

yours to keep and enjoy. You per
form more than 100 experiments-
build many typ~s of circuits, signal 
generator. low power radio trans 
mitter, audio oscillator. and other 
units. The Free Books shown a bove 
tell you more abou1 it-send for 
them today I 

. 

NOW! NEW PROFESSIONAL MULTITESTER 
INCLUDED 

This versatile testing instrument Is 
portable and complete with test 
leads. Simple to operate, accurate 
and dependable. You will be able to 

1 
quickly locate trouble and adjust the 
most delicate circuits. You can use 
the Multitester at home or on service 
calls. It is designed to measure AC 
and DC volts, current resistance and 
decibels. You will be proud to own 
and use this valuable professional 
instrument. · 

I • 

WE BRING 
NATIONAL 

SCHOOLS TO YOU I 

Lessons and 

;.; 

lnstrudion Material Are Up-to-date, Pradical, Interesting 
National Schools Master Shop Method Home Training gives 
you basic and advanced instruction in all phases of Radio, 
Television and Electronics. Each lesson is made easy to 
understand by numerous illustrations and diagrams. All 
instruction material has been developed and tested in our 
own shops and laboratories, under the supervision of our 
own engineers and instructors. A free sample lesson is 
yours upon request-use the coupon below. 

TELEVISION TRAINING A complete series of up-to
the-minute Television lessons Is an integral part of your 

Here are just a few of the interest
! ing facts you learn with the 

FREE SAMPLE LESSON 
1. How radio receivers operate. 
2. How the antenna circuit Is con

structed. 
3. Converting signal currents into 

sound. 
4 . How the R-F transformer handles 

the signal. 
s. How the tuning circuit functions. 
6 . The Radio "bands." 

NATIONAL SCHOOLS 
LOS ANGEL ES 37, CALI FORNIA EST. 1905 

course, covering 
all phases of Tele
vision repairing, 
servicing and con
struction. 

APPROVED 
FOR 

VETERANS 
Check 

coupon below. 

MAIL OPPORTUNITY COUPON FOR QUICK ACTION 
• • 
: National Schooh, Dept. 2-PS CMall in envelope or ; 
1 4000 South Figueroa Street paste on penny postcard.) I 
1 los Angeles 37, California I 
1 Mall me F REE the book " You r Future- in Radio-Tele- : 
1 vision" and th e sample lesson of your course . I under - 1 
: stand no salesman will call on me. • 

I 
1,NAM I I ~----~----------~--------AGE~------. ~ 
: ADDRESS•------,-,.-------------------- ~ 
: CITY ZONE STATE..,...._ ______ : 
1 0 Check here if veteran of World War II t 
• I ------------------------------------
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YOU KEEP THIS 
VALUABLE EQUIPMENT 

T he many big kits or R adlo-Televlslon 
parts and equipment are sent to my 
students "tor keeps." Nothing need be 
r eturned - It ls YOURS I Tllcre ls abso
l utely nothing else to buy l 
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Appreciates Sprayberry 
Personal Interest 

"Before completing 
your course I had 
a good paylng job. 
I apprecia te the per
sonal Inte rest you 

me:· - L(l1on-

Best Investment 

Petrus, ArKan- t 

He Ever Made 
"Began Oxlng ra
dio sets a fter first 
t ew lc&;ons. Your 
course Is one o! the 
b est Investm ents 
I 've ever made." 
-A. R . Foronda, 

,~;,.,.;;;.;~ H a. w au 

G 
• ., . 

EXTRA MONEY 
Earn While You Learn 
In Your Spare Hours! 
You do all your t ralnlng 
with me AT HOME In 
s pare llours. Keel> rlgll t on 
witll your present job and 
Income while learning- and 
earn extra cash besides! The 
day you enroll I begin send
Ing you plans and Ideas tor 
doing profitable spare time 
R a<l io-TV work. ~!any ot 
m y Spr ayberry s tude nts 
n!l.v tor their entire Radio

TV tra ining this way I 

• 
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Training leads To 
Good Radio Job 

" Got a Job in local 
radio shop soon af
ter enrolling. Very 
satisfied with train
ing"-Stanley 
Clemmons, Kansas 

lucky To Be 
Sprayberry Trained 

"I consider mysetr 
lucky I chose your 
trni ning in prefer
ence to others I 
considered. Here's 
th ankin g y o 
aga In." - Pa.u 
White, Ohio 

. 
Radio Profits Pay 
Cost of Training 

" I have more than 
taken in the cost o! 
your training doing 
spare time radio re
p a ir work . See 
b r ight fut ur e 
ahead" -Thomas 
Shearer. N. Y. 

Earns Easy Spare 
Time Cash 

"WhUe training :U 
madeabout$180.00 
lnsparetime. Thank 
you !or wonderful 
Radio-TV train
ing"-Herbert Bur
roughs, W . Va. 

• 

My Proved "Training Syste~~Backed by a Quarter Century -of Experience-Prepares 
You FAST for a Good Job or Your Own Profitable Radio-Television Business! 

Radio-Television is now America's g_reatest opportunity field. 
Correcdr trained men are needed NOW -more than ever-to 
fill ~fOod jobs and handle the profitable Radio-Television 
Servtce work. I have trained hundreds of successful men for 
Radio-Television-and I stand ready to train YOU too-even 
if you have no experience or knowledge of this field. My 
training is modern-right up to the second-with all the 
newest developments included! This is 100% practical train
ing that eliminates the frills that only waste your time and 
progress. Sprayberry Training provides the all-important 
practical knowledge and skill you need to start making 
money in Radio-Television in the shortest possible time . .You 
can start at once and be earning welcome spare time &ash in 
a few short weeks. Upon completion of my Trainiog."you will 
be ready to handle any · practical Radio· Television JOb. 

No Previous Experience 
Needed to Succeed 

My Training In Radio-Television Is so com• 
plete, so down-to-earth that previous ex
perience Is not necessary. I start you with 
basic fundamentals and carry you in easy, 
vractlcal steps through one R&dlo-Televlelon 
subject after another. You will be amazed at 
your rapid progress and your knowledge ot 
Radio-Television. Best of all, you put this 
knowledge to work making spare time cash 
soon after you enroll! You may train as fast 
or as slowly as suits your convenience. Each 
of my students receives Individual traln1ngl 

VETERANS 
My Radio Training 
Is approved for 
Veterans under the 
G.I. Bill. 

If you are 
Experienced ••• 
1n radio . . . I'll quali
ty you Cor Televlslo n 
In 4 to 8 weeks. Check 
coupon tor special de
taUs . . 

• 

You receive all the equipment I have illustrated on the 
opposite page-and MUCH MORE besides! In addition to 
your fascinating Sprayberry 'home study lessons, I send you 
a total of 18 kits of quality parts and equipment with which 
you de over 300 practical demonstrations, experiments and 
construction projects. You build a complete television set 
that you can use in your shop or at home-you build a power
ful TWO-BAND superheterodyne radio set-a multi-range 
test meter-signal generator and other valuable test equip. 
ment-a cathode ray oscilloscope-everything needed to set 
up your own Radio-Television Service Shop! All equipment 
I send you is yours to keep. In addition I send you many 
valuable service manuals, books and reference material to 
help you in your day-to-day Radio-Television work. I firmly 
believe I Qffer the ambitious man the most outstanding train· 
iog value of its kind in America today! 

Be Ready'for Top Paying Radio-Television Jobs! 
· Radio-Television is growing with amazing speed. More than 

2000 broadcasting stations PLUS an additional 102 Tel~ 
vision stations are now on the air. Radio sets and TV r~ 
ceivers are being made and sold in record breaking numbers. 
If you enjoy working with your hands ..• if you like interest· 
iog and varied work ••. YOU BELONG IN RADIO-TELE
VISION. But you MUST have 'ood Training to "cash in" 
• . . the training that starts With basic fundamentals -and 
carries through every circuit and problem of Radio-TV. 

3 Big Radio 
and 

Television Books 
I want you to have ALL the facts about my com
plete ey~Jtem of Radio-Television Training! Act 
nowl Rush the coupon tor my three big Radlo
Televlslon books: "How To Make Money In Radio
Television," PLUS my new lllustrated Television 
bulletin PLUS an actual sample Sprayberry Lesson 
- all FREE with my compliments. No obligation 
and no salesman will call on you. Send the coupon 
In an envelope or paste on back ot post card. 1 wW 
rush all three books at once! 

SPRAYBERRY ACADEMY OF RADIO, Dept, 55-T 

111 North Canal St., Chicago 6 , Ill. 
Please rush to me aU infor mation o n your Rad io
T elevision T raining plan. I und erstand this d oes no t 
o bligate me and that no salesman will call upon me. 

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

Address . ••••••••••••• •••••• .•. • . . · · · · · · · · · • · · · · · • 

City . .... .•.•.• • .•.... .. . ... .. State • •••••••••••• • • 
Please Check Below About Your ExPerience 

0 Are You Exp er ienced? 0 No Experience 
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f\\\ cracks in chairs_ 

Makes loose 
joints firm, . 
sands to a 
smooth finish! 

·~· . 

. 

~eset \oose hinges .... 

Replaces rotted 
wood, tightens 
loose screws . . . 
easy to apply! 

\2,e\)a\rs broken toys ... 

• 

Mend cracks, 
nicks! Smooth 
finish! 

Also useful in filling cracks in floors, nail 
and screw holes, repairing· loo5e tiles. 
Handl'es li~e putty .. . hardens into wood! 

IN CANS 
OR TUBES 

OZENS OF OTHER USES 
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them out for nling, for almost always there's 
something printed on. the otlier side that I 
also want to keep for future reference. Why 
not pdht~them on a page with a picture or 
advertising on the back? 

ARTHUR Buzy 
Lackawanna, N.Y. 

Many such letters as Mr. Buzy's have had 
the editors knuckling their heads for months. 
The trouble is that what one man would put 

· on the back another man would consider 
tiseful information. Even leaving the back 
blank. would be no solution, since it would 
reduce the total content of the magazine. 
One obvious ansiver, for those so incline_d, is 
to acquire an extra copy. 

Defense-Contract Information 
Sir: 

I would like to get my shop . started _as 
soon as possible on defense work . along the 
lines sugge~t~d in the article . "Can You 
Help America Arm?" in · your December 
issue, page 186. 

I have a 200-amp. AC welding machine, 
an acetylene burning and welding outfit, a 
metal lathe, a bench grinder, two electric 
drills, a spray outfit with air compressor, a 
large assm tment of hand tools-and several 
years experience in welding·, lathe work, 
ordnance repair, and all kinds of machine 
work. 

' I'd appreciate any information you can 
give me on what defense contract.s .are be
ing let, to whom, and what small parts 
I might produce on subcontract. 

HowARD J. BAt.DWIN 
Detroit, Oregon 

The National Production Authority issues 
a weekly "Consolidated · Synopsis of Con
tract Awards," listing prime contracts 
awarded by the Government, names and ad
dresses . of the contractors, and materials 
contracted for. This list is not available to 
individuals by mail but may be seen by a 
personal visit to field offices of the Depart
ment of Commerce and such public places 
as banks, libraries, Chambers of Commerce. 

A small workshop operator, on examin
ing this list, has to use his own imagination 
in figuring out tphat part of a contractor's 
work he might be able to produce. He must 
then get in touch with the contr.actor di
rectly to make any proposal for a sub-con
tract; -the Government does not enter into 
this negotiation. 

Copynghted 
I alen;J.I 
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NOW . ... GET EVERYTHING YOU 
NEED TO LEARN AND MASTER 

• 

RIIIJ/fJ-ElECTRfJN/CS 
I 

•• • 
Use REAL commercial- type equip· 

ment to get practical experience 

ABOV E: Build and 
keep a real 16 INCH 
commercia.l TV re
ceiver. Optional after 
completing regular 
train ing at slight addi
tiona I cost . 

Your future deserves and needs every advan
tage you can give ill Thot' s why you owe it 
to yourself to find out about one of the most 
<:OMPLETE, practical and effective ways now 
available to p repare AT HOME for America's 
b illion doll ar opportunity field of TEL E
VISION -RADIO-ELECTRONICS. See how you 
may get QRQ keep the same type of basic 
tra ining equipment used in one of the na
t ion' s finest train ing laboratories .. how 
you may g et real STARTING HELP toward a 
good job or your own business in Television
Rodi o- Elect ronics. Ma i I the coupon today for 
complete facts - includ ing 89 ways to earn 
money in this thri lling , newer field. 

D.T.I., ALONE, INCLUDES BOTH MOVIES and HOME LABORATORY 
In add ition to easy-to-read lessons, you get the use of HOME MOVIES 
-an outstanding tra ining advantage- plus. 16 b ig shipments of 
Electronic parts. Perform over 300 fa sci nating experiments far 
practica l expeTience. Build and 
keep real commercial- type te st 
equipment shown at left. 

MODERN LABORATORIES 
If you prefer, get all your p repara 
t ion in our new Chicago Training 
Laboratorie1-one of the f inest of 
its kind. Ample instructors, modern 
equipment. Write for details I 

MILITARY SERVICE ! 

Get BOTH of these 
Information packed 
publ s FREE! 

If you ' re s ub ject to military 
service, the information we 
have for you shouJ.ci · pso·1e 
d oubly interesting . Moil cou-
pon today . - _.. 

ACT NOW! MAll COUPON TODAY 
' I 

DeFOREST'S TRAINING, INC ., Dept. PS-2-H 
2S33 N. Ashland Ave., Chicago 14, Ill. 

• 

• 

Without obligat ion, I wou ld like your late News-Bulletin 
showing 89 ways Ia ea rn money in Television- Ra dio- El ec tro nics 
. . ond how I moy prepa re to get started in this t hr i lling field . 

Nome . 
• • • • • • 0 • 0 • •••• 0 • • • •• • •••••• • ••••• 0 ••• •••••• •• •••• ·· ·········· ······ •··· A ge ....... ........... . 

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

City .. . . .................. . 
········ ··· ··• ··· ···· · .... 

Apt . ···•··• ·•······•·• 

-· ·-·-·· 
Zone ........ Sta te 

. ........... . . . -....... . 

- :-. --~ -=:- ~--

I 
I 
I 
I 
I 
I 
I 

' 
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• 
a completely 
waterproof 

·tor home use! 

IIY PIWDfR CATALYST f1·121 
fll USE Willi 

CucoPIIEI u ·2M 
Ultll RUOICIIIl lllSI. 

WATUPROif 6llf . ., 
1111111

" '"*"· SfMIAn·WI1W ... 

At last, CASCOPHEN ••• the completely water· 
proof and boilproof glue for hobby and 
home repair use. Complies with rigid 
Army-Navy specification JAN-A-397. 

Ideal for boat-building, outdoor furni
ture, sports equipment, toys ... all critical 
wood gluing ... makes a joint stronger 
than the wood itself that withstands a 
shear test of over 2800 lbs. per square 
inch. Bonds oily woods like lemonwood, 
osage orange, yew and hard-to-glue woods 
like oak.· 

Cures quickly at 70° F. Stores indefi .. 
nitely. Requires only moderate. clamping 
pressure. At better hardware, paint and 
marine stores. For free folder, write to 
Borden's Chem. Div., 350 Madison Ave., 
New York 17, N.Y. 

Make it with EASI-BI.LD patterns! 
This 6 ft. bench is easy, quick, eco
nomical to build with EASI·BILD FULL· 
SIZE Patterns. No special tools or 
skills ••• trace pattern on wood, saw, 
assemble with CASCOPHEN. Mail 
coupon! 

7Jonfen:r CASCOPHEN r--------------------, I CASCO Pattern Dept. PS-21 1 
I P.O. Box 2.~5, Pleasantville, N.Y. 1 
I Enclosed ts $ ....... .... ........ . for: 1 

0 Handy Workbench, Pattern No. 15-25¢. I 
I 0 32-~ge Pattern Book illustrating 94 pattern I 
I proJects- 20¢. · 
1 0 Free descriptive folder on CASCOPHE~. 1 
I NAM I 
I ADORE I 
I CITY ONE STATE I 
L-------------~---~--J 
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Goodyear • Firestone • Goodrich • And Others 
FREE Tube With 15" & 16" PassengerTir.,., 

600.16 
650-16 
700-16 
650-15 

600.16 
650.16 
700-16 
750-16 
SS0-17 
525-11 
650-11 

12 Month GOLD BOND GUARANTEE 
$4.16 700·15 $4.56 650-20 $7.96 32x6 (I) $1.66 

4.66 670-15 4.76 700.20 1.56 32x6 (10) 9.96 
5.06 710.15 4.96 750-20 1.66 900-20 13.96 
4.46 550·11 4.66 125-20 13.96 1000-20 13.96 

24 Month GOLD BOND GUARANTEE 
$5.56 650·15 $5.96 600.20 $9.96 900.20 
5.96 670-15 6.26 650.20 9.96 1000.20 
5.96 700.15 6.56 700-20 10.96 1100.20 
6.96 710.15 6.36 32x6 (I) 10.56 1200-20 
5.96 760.15 6.56 32x6 (10) 11.96 1000·20 
5.56 120-15 7.06 750-20 12.56 1100-22 
6.96 475-19 5.96 125·20 16.56 750-15 

$16.56 
17.56 
17.56 
11.56 
15.56 
17.56 
9.96 

MILITARY MUD AND SNOW TIRES 
12 Month GOLD BOND GUARANTEE 

600-16 I 900-16 750-16 I 750-20 
Special $6.46 Special $9.66 ial $9.96 al $10.46 

Whe n ordering give m ake and year of vehicle. 10 % discount 
on 2 or more tires i f you send this ad wit h this order. 

Send check or money order to 

GOLD BOND TIRE COMPANY, Dept. PS 24 
1501 North 2nd Street · P. 0. Box 2175 

RICHMOND, VIRGINIA 

6eau tilul/y 
written, plua 
apeeial pen· 
point lor 
al.atled 

HAND" HELPS YOU SUCCEEDI 

Handwrltlftll qulekly lm-- with our -y·to-Under• 
etand pleture 1-1 Put your·- time to 10ad 

uee: send t~ for 0 FREE BC:X:)JC, .. How to B e come 
• Good P erunan", or c:heck YOlum .. wanted below 
at 11 eac:h: 0 Buelneee Writlftll 0 Artlatle Wrltln• 

0 Card Writlftll 0 Bird A Dea .. n Flourlahlftll 
0 Enpoalftll Alphabeta. COMPLETE SET t4.110 

/( L /!.1,,11 n~utiTAMBLYN SCHOOL of PENMANSHIP 
'->'"'«{/ S. A. Zlllet, l'ra. 411 IWp ll4t-. K•- City, Me,. USA 

YES, ANYONE. Myst ify Frie nds. Authe n t ic 
fasc inatin g hypnotic feminin e photog raphs 
show yo u precise s pellb indin g genuine t ech
niques. Instructions reveal t o you how easily 
hypn otism is accomplished. Am azin g r esults. 
Selfhypn osis fu lly explain ed. 
Send for the exciting illustrated • )lo $1 
book ••HYPNOTISM REVEALED" 
12" Phonogr~ph Record Induci~g • ,. $5 . 
Mass-Hypn otism & Self-Hypnosts 

MEUII POWERS. PreiiSsieeal Hypnetist, 1324 Wilshire, Dept. 78 HeHyweed 17. Calif. 

MAitB THIS 
Squirrel 
Yea str, out of a real 
equirretl Also make 
a sh- trays, book• 
enda, etc., uallliL rab
b its..,tron:etc. LEARN 
A 1' d Oll&" TO MOUNT 
BffiDS . ANIMALS A: 
FISH: taD akins aacl 

mall:e ru~rs. Decorate J'oor room. It'• FUN J BIG prollta Ia 
•pare tlmel 

Free book tells bow. 

FREE .. 
BOOJ( t Write TODAY 

• f or b eautiful 
!ree book telling bow t o Jeam 

" this fine bobby. Book ia free . 
Contains roany fine p i eturu. 

" STATE YOUR AGE. 
N. W . SCHOOL OF TAXfDERMY, Dept. 2602 Omaha, Nebr. 
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JESSE K. KIMBALL "I often wonder what sort of job I'd have now if it were 
Cltlel Building Inspector, Wasltlngton, D. C. not for a penny postal and the International Corre· 

spondence Schools. 

"Today I'm Chief Building Inspector for the District of 
Columbia. It's a good job and pays ·a good salary. Just 
recently, I got another $600-a-year raise. I. C. S. 
instruction made it all possible." 

e • e 

THE coupon you mail today might very well start a 
chain reaction that could change your entire future. 
For it brings you information about successful careers 
and how to prepare for them. It puts you in touch with 
the world's largest educational institution. It starts 
you off the w:ay hundreds of today's leaders in business 
and industry started. Why not mail it today? 

BOX 7672-M, SCRANTON 
Without cost or obligation, please send me tun particulars about the coune BEFORE which I have marked X: 

Air Conditioning and 0 Structural Eneineering 0 Industrial Metallurgy Textile Coursee 
~lumb_lng. Cour- 0 Surveying and Mapping 0 Machin~ Shop p Mech. Drafting 0 Cotton Manufacturing 

0 Atr Condatiomng Communication• Cours.. 0 Mechamcal Englneenng 0 Loom fixing 0 Rayon Weaving 
0 Heating 0 Plumbing 0 Electronics 0 Mold-Loft Work 0 Textile Designing 
0 Refrigeration 0 Steam Fitting 0 Pra~tical Telephony . . 0 Patte_rnmaking-Woo~. Metal 0 Woolen Manufacturing 

Chemical Cou,_ 0 Rad10, General 0 Rad1o Operatmg 0 Reading Shop Bluepnnts 
0 Chemical Engineering 0 Radio Servicing 0 Television 0 Sheet-Metal Drafting ABuein ... and 
0 Chemistry, Analytical 0 Telegraph Engineering 0 Sheet-Metal Worker cademlc Cours" 
0 Chemistry, Industrial Electrical Cours" 0 Ship Draftina 0 Ship Fitting 0 Accounting 0 Advertisin1 

• 0 Chemistry, Mfg. Iron & Steel 0 Electrical Drafting · 0 Tool Designing 0 Bookkeeping 
0 Petroleum Refining 0 Plastics 0 Electrical Engineering 0 Toolmaking 0 Business Administration 
0 Pulp and Paper Making 0 Electric Light and Power 0 Welding-Gas and Electric 0 Bus. Correspondence 0 Bus. Law 

Civil Engineering, Architec• 0 Lighting Technician Railroad Cou,... 0 Certified Public Accounting 
tural and Mining Coursee 0 Practical Electrician 0 Air Brake 0 Car Inspector 0 Commercial 0 Commercial Art 

0 Architecture Internal Combuetlon 0 Diesel Locomotive 0 Cost Accounting 
0 Architectural Drafting Englnee Coursee 0 Locomotive Engineer 0 federal Tax 0 First Year College 
0 Bridge and Building Foreman · • 0 Auto Technician 0 Aviation 0 Locomotive Fireman 0 foremanship 0 French 
0 Building Estimatina 0 Diesei·Eiectric 0 Locomotive Machinist 0 Good English 0 High School 
0 Civil Engineerina 0 Diesel Engines 0 Gas Engines 0 Railroad Section Foreman 0 Higher Mathematics 0 Illustration 
0 Coal Mining . Mechanical Coursee 0 Steam-Diesel Loco. Eng. 0 Industrial Supervision 
0 Contracting and Buildin& 0 Aeronautical Engineer's. Jr. Stationary Eng'r'g Coursee 0 Motor Traffic 0 Postal Civil Service 
0 Highway Engineerin1 0 Aircraft Drafting 0 Flight Engineer 0 Boilermaking 0 Retailing 0 Retail Bus. Management 
0 Lumber Dealer 0 Forging 0 Foundry Work 0 Combustiort Englneerina 0 Salesmanship 0 Secretarial 
0 Readin1 Structural Blueprints 0 Heat Treatm~tnt of Metals 0 Engine Runnin11 0 Sign Leltering 
0 Sanitary Engjneerina 0 Industrial Engineering 0 Marine Engineering 0 Spanish 0 Stenography 
0 Structural Oraftina 0 Industrial Instrumentation 0 Power Plant Eng'r'g 0 Steam Engr. 0 Traffic Management 

Nam.--------------------------------------~.a.~•----~HomeAddress-------------------------------------

Cily---------------------State----------------Worklng Hour·s--------A.M. UJlo'------IP.M. 

Present Positioni----------------------------- ·Employed bY'---------------------------
ltngth of Service Enrollment under G. I. Bill approved for World War II Veterans. Special tuition rates to members of the Armed Forces. 
In World War II Canadian residents send coupon to International Correspondence Schools Canadian, Ltd., Montreal, Canada. 

FEBRUA.RY 1951 25 

, 

• Copyngh ed materli.JI 

• 



• 

[ f you consider your invention to 
l:ie something of importance · if 
you have invented any new and 
useful art, machine, manufacture 
or composition of matter or im
provement thereof you_ are 
advised to protect your invention 

· by app~ying for aU. S. patent. 
This :firm is registered to practice 
before the U. S. Patent Office and 
is available to assist in the prepara
tion and prosecution of your 
patent application. 

The "Evidence of lnvention11 form men
tioned below is offered as a convenience 
to you in making your disclosure to us 
for search purposes. 
You should date and sign your disclosure 
and have it witnessed by two or more 
persons who are capable of understand
ing your invention. 
Your disclosure should be mailed to us 
together with a letter authorizing us to 
conduct a preliminary search among pre
viously granted U. 5. patents for similar 
types of invention. 
We then make this search and prepare 
a report of the probable patentabiJity 
of your invention. If such report is favor
able, we recommend the further course 
for you to take. 
The 11Evidence of Invention" form and 
booklet are suggested as conveniences to 
you and us in starting action on your 
invention. 

E:~,A
0

N1 SJ. &Co. W'' 'Ut ... ~"' ?J,. ~ ,,, 
REGISTERED PATENT ATTORNEY 

640-B MERLIN BUILDING, WASHINGTON 6, D. C. 

PAT ENT S COPYRIGHTS 

.,; We shall be glad to send you promptly ""
and without obligation, an instructive 
booklet, uPatent Protection for Inven
tors", which was prepared to give inven-
tors detailed information and steps to 
take toward patent protection-also our 
convenient ccEvidence of Invention" form. 
Use address· Victor J. Evans & Co., 640-B 

'- . Merlin Building, Washington 6, D . C. ~ 
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The GEM STENCIL DUPLI· 
CATOR saves money ... gets 
results quickly! Hundreds of 
uses for every rype of busi- · 
ness and organization. We 
ship the GEM complete with 
all supplies, Guide Board 'for 
accurate printing and 60-page 
B of Ideas at the special low 

ce of only $1.50 (a•$15 value). 

~ . ~ . .~ 2/sl Year 
FREE at our expense! SEND NO 

MONEY. Write and complete GEM outfit will 
be sent you postpaid. After ten days, send us onl}' 
~8.50 or return the GEM. You must be satisfied! 
BOND EQUIPMENT CO. Dept. 49 

6633 Enright • St. Louis 5, Mo. 

• 

~ PHOTOG APHY 
Ther e 's big mon ey in PHOTOG.RAPHY- and an action
packed career for you . Our H OME STU DY COURSE l s your 
s p are-time S H ORT CUT T O SUCCESS! Or. lf y ou wis h 
PERSONAL ATTENDANCE TRAI :l'TI NG a t our famous N ew 
York School I~< availa ble with subsisten ce under the 
G. I . Bill . Our 41st year. Write lmmedlat e l y l 

• 

Dept. us." 10 West 33 Str-t, New York 1, N.Y. 

Get tnto the billion dollar buJJding trades. Learn now whtle 
opportunities are greates t . Train In our completely equipped 
shops under exPert i n structors . G.I. Approved. Enrotl now. 
Limited Classes. Wl'tte for FREE catalog. 

MIDWEST SCHOOL OF BUILDING TRADES, Dept. PS-2 
41 1 N . c enter st. B n. 111. 

A book everyone who likes to draw 
should have. It is free ; no I FREE I 
obligation. Simply address BOOK 

CARTOONISTS' EXCHANGE 
Dept. 192-A Pleasant Hill, Ohio 

Big demand in Auto Body and Fender 
work. Start training now spare time 
at home for good pay work. Practical 
shop experience included. U.E.I. 
Training covers m etal work. weld· 
ing, painting, etc. Placement service 
-or we will show you how to start 
your own shop. Behind U. E. I. 
TRAINING is a I arge national or• 

Write /01" ga.nization founde d 1927. Write to-
f acts day for FREE facts'-no obligation. 

Auto-Crafts Dlvlslon, UnLmES ENGINEERING INSnTUTE 
2523 SHEFFIELD AVE., DEPT. XM-7 ,CHICAGO 4,1LL. 
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DOGGONE ! TH1S .JOII 
HAS ME UCI<EO! LETMETAKI -

USTEN,,.AL- ANY 
JOI IS TWICE AS I.U:irl 
WITH ONE OF MoToR'S CAMT FIGURE HOW 

TOFIXITf 
A CRACK A TIT! 

ltEPAIIt 
MANUAL.~: 

TRIA~ PaY 
ttetur~ anif Not 
Nothultllf teiY 

Colf'P e 
satisfied 

NOWIYo~ can easily 

. I .. 1n ess t1me--

••MoToR's Manual 
paid for Itself on 
the fint 2 Jobs, and 
saved me valuable 
tlme by ellmlnatlq 
guesswork." -W. 
SCHROP, Ohio 

10 
dear have no trou• 
ble learning any· 
thing about any ear. 
Now working as 
meehanlc ln big 
plant." - SAM 
OfiDONEZ, Cal. 

Here's the Quick, Easy Way to Repair ANY CAR 
BUILT SINCE 1935. Step-by-Step Instructions by Fac• 
tory Experts, Over 2100 "How-to-clo•it'' Pictures, 
Over 200 "Quick Check" Tables Make it "Easy as 
Pie" For Even a Beginner To Do A First-Rate Job. 

N O auto repair job is tough 150 official factory shop manuals 
when you've got MoToR's for you - spotted all the vital 

brand-new AUTO REPAIR repau information you need -
MANUAL. Shows how to save dove-tailed it a ll together into 
work on those "ornery" J'obs. ONE handy, easy-to-understand 

book. 
Helps you make MORE 
MONEY by doing more jobs 
in less time. Try this amazing 
book FREE for 7 days. 

EVERYTHING YOU'lL NEED 
70 KNOW 

Used by 
U.S. Army 
and Navy 

Want to fix anything from car
buretor to rear end, Jeep to 
Cadillac; shaky '35 to shiny '50? 
Here's the quick, easy, right way 
-the way factory experts advise. 
Just look up make, model, and 
job in quick index- and go to it. 
Clear, ILLUSTRATED instruc
tions lead you step by step through 
whole job. 

MoToR's Manual t akes noth
ing for granted. Starts at the 
very beginning; tells how to iden
tify all741 car models. More than 
2100 easr-to·follow Photos, Draw
ings, D1agrams guide you step
by-step right thru each operation. 
Almost 750 big pages crammed 
with Factory Specifications and 
Adjustment Tables, Tune-up 
Charts, Tables of Measure
ment and Clearances, 
Overhauling and Replace
ment facts, Automatic Trans
missions, New GM Roches-

COVERS ANY CAR BUILT SINCE 19351 
"Ihavebecomefore- NO 07HER MANUAL liKE 111 

Mercury 

man of my garage T h · d ' t f -thanks to.help of e eng1neer-e 1 ors o 
;voOl' Manual." - MoToR Magazine collected and 
ELMER HENSLER, "broke down" over 
W~I:K:·~----~~~~~~~., 

ter Carburetor, and much 
MORE! 

Auburn 
Austin 
B antam 
Buick 
Cadillac 
Chevrolet 
Chrysler 
Cord 
Crosley 
DeSoto 
Dodge 

Ford 
Frazer 
Graham 
Hudson 
Hur,moblle 
Ka ser 
Lafayette 
La Salle 
Lincoln 
Lincoln 

N ash 
Oldsmobile 
Pack ard 
Pie rce Arrow 
Plymouth 
Pontiac 

Same FREE Offer .on NEW 
MoToR's TRUCK & TRACTOR 

REPAIR MANUAL 
New Edition cove rs 
EVERY job on EVEI~.Y 
popular make gasoline 
truck and farm tracthor 
made from 193~ t ru 
1949 t Over 1400 pictures, 
961 pages, 300,oqo facts. 
A.H tyj>eS Gasohne En
gines, Fuel Systc;ms, 9ov
ernors, LubrtcatlOn, 
Ignition, Starters, GAxe~:~-
ators Clutches, d' • Brakesan 

more! 
For FREE 
7-D AY 
TRIAL. 
check box 
in coupon. 

Try Book FREE 7 Days 
SEND NO MONEY! Just 

mail coupon ! When the post
man brings book, pay him 
nothing. First, make it show 
you what it's got! Unless you 
agree this is the greatest time
saver and work-saver you've 
ever seen-return book in 7 
days and pay nothiQg. Mail 
coupon today ! 

Address: MoToR Book Dept., 
Desk 22, 250 West JJth St., 
New York. 19, N. Y. 

Published by MoToR, The 
Leading Automotive 
Business Magazine, 

Zephyr 

Reo 
Studebaker 
Terraplane 
Wlllys 

MAIL COUPON NOW FOR 7 -DAY FREE TRIAL 
I MoToR BOOK DEPARTMENT I 

I 
Desk 22, 250 West SSth Street, N- York 19, N. Y. 1 

R118/t. to me 4t once : (Check bo"' opposite book you 104nt) 

D MoToR's New AUTO REPAIR MANUAL. If O.K. I will 1 
I remlt $1 l o 7 days, (plus 85e delivery ehal"8'e), tben $2 

monthly for 2 months, and a final payment of 96e a month later. I 
I 

Otherwise' I will return book poatpald In '1 days. (ForeiDn price, 
remU IB ·esa to!tll order.) 

D MoToR's New TRUCK AND TRACTOR REPAIR MANUAL. 1 I (Deseribed at left.) It O.K. I wlll remit $2 l n 7 days, and 
$2 monthly for 8 months, plus 85e delivery charge with final pay· I 

I ment. Otberwtse I wlll return book promptly. (Foreigfl price, 
remit 110 ca•h with order.) I ~ . I 

I Print Name ... . .. .. . .. ... . ..... ...... •••••••• ..... . . Age. .......... . I 
I Address . ... . ......... . .. .. .......... •• ; •• • . . ... .. •. • • • • • • .. • • • • • • • · 1 
1 Ci ty :A~O:e 3~~ .. .f~ii~~~~- ·~;.~~·~ · b;; · ~~~i.;~~~~1:m· 'coiiPo'N I D check or money order for f ull payment of $5.95 for Auto llfan. I 
I ual (or $8.00 f or Truck Manual). Same return-refund privilege 

appltee. ' 

~----------------~ 
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Oil does not cling to metal. It starts to drain 
into the crankcase the instant you stop your 
engine and,. after long stops, engine part.s are 
dry. When you start, the oil pump carries oil 
back to moving parts. But it may take up to 
five .ptinutes before oil reaches all vital parts. 
Meantime, your engine runs without lubrica
tion. This DRY STARTING causes "Metal 
Ulcers ..... accounts for most engine wear. 

Save wear and repair-use Miracle Power 
regularly in your gas and oil. It protects en
gine surfaces with a clinging film of colloidal 
synthetic graphite ... lubricates until oil takes 
over. Save gas and oil too-because lubri
cated parts move with ~ess effort. Next time 
you get gas, get Miracle Power. 

Miracle Power Divi•ioll. 
·~HE BP PARTS CORPORATION e TOLEDO, OHIO 

-

. 

Manufacturers of: RP M~ fl.ttl119 Mufflers 

and Other RPQuality.Produch 

~ . . . ~ . ' 
' ~ ,., _., 

• 

i.n qas and oil every 
1000 iniles-75c per can 

II your dealer is oul of Miracle Power, 
send $1.50 /or 2 lri41 containers. 
Prove its value in your car. 

-----------------
THE AP PARTS CORPORATION 
271 AP Buildinq, Toledo 1, Ohio 

I want to prove the bene6ts of Miracle Power myself. 
Enclosed is 0 check 0 money order for $1.50. Please 
send me 2 trial containers of Miracle Power. 

NAME·------------------------------------
ADDRESS, ______________________________ __ 

CITY _______________ ZONE. ___ STATE ______ _ 

MY DEALER'S NAME. ________________ _ 

MY DEALER'S ADDRESS. __________ _ 
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Griffin READYCUT 
LEATHER PROJECTS 
Over 100 KITS in every kind of 
Tooling and Carving leather, oc· 
curotely cut, oil ports included. 
Only Top Grode leathers used. 
You do the choosing. You do the 

. tool ing, carving, stomping, the 
punching and assembling. 

H "u 254 ru 
CIMPW£ CATAL05 
116 page>, show> 

I hand croft supplies. 
25¢ refund with first order. 

liT IF TIE WUT. TH£ HOME If LUTN£1 CARVING 

Griffin CRAFT SUPPLIES 
Since • 5626.1 ~ElEGIAPH AVE. 
1924 OAKLAND 9, CALIFORNIA 

EVERYTHING FOR THE 
LEATHER WORKER 

lorgesl, most complete stock of 
leolhercrolt Tools and Accesso
ries in U.S.A. 

HIDES AND 
SKIN S of Croft 
leathers of every 
k ind if you prll!tfer 
to (Uf yo-..r own. 

Learn Watch Repairing 
This hiKftly skilled, well Dald ' trade offers 
unusual opportunities today. Watch reoalr 
men are in great demand for repalrlna 
watches and for workina with the many 
new. delicate Instruments of lndus'trv arid 
re-armament. Study at Q.l. approved resl· 
d-t school or by low-cost. home study 
course in your own home. 'Thorough train
Ing. Catalog free. Write Dept. C·21 today. 

AMERICAN INSTITUTE OF SPECIALIZED WATCH REPAIR 
1012 Franklin Souttteast Crand Rapldl 7. Mich. 

To make Crowns. Plat-. Bridgework. etc •• for 
Dentists. Easy practical :way to learn mechani
cal dentistry at home in spare time. FULL 
EQUIPMENT OF TOOLS AND MATERIALS IN
CLUDED WITH COURSE. Low tuition. Easy 

terms. Write for FREE BOOK about this money making' pro
fession that is not a ffected by the machine age. 

McCARRIE SCHOOL of Mechanical Dentistry 
207 N • . Broad Street Dept. 908 Philadelphia. Pa. 

ILLUSTRATED COMIC 
BOOKLETS 

THE ICIND MEN LII(EI 
(VEST POCKET SIZE) 

They are loaded with rare car· 
toons. Full of Fun and Humor. 
20 DIFFERENT booklets 
sent prepaid for $1 in plain 
sealed WTapper. No C. 0. D:a. 

GRAYKO, Dept. 2129, Box 520, G.P.O.r N.Y.C. 1 

IS YOUR fUTURE WORTH 

that's all It costs to find out about 
correspondent courses in 

¢? 

FREIGHT TRAFFIC MANAGEMENT 
$60 a week is the average starting salary ••• 

ers earn up to $20,000 o year in this uncrowded fteld. 
' CoursH: General, 'Advanced, Air Freight, Export and Import, 

Motor Carrier. Practical training given as well as theory -
by men doily engaged in Trofftc Management. Get the 
facts today. 

Send a penny ca'rcl for FREE BOOKLET 
Co-educational Veterans Inquiries Invited 
RESIDENT CLASSES: Hartford, Bridgeport, Trenton, Rochester, 
New Haven, Buffalo, Erie, Baltimore. 

TRAf"f"IC: MANAGERS INSTITUTE 
154 Nas~au Street, N ew York 

Branches: 294 Washington St., Boston, Mass.: 10 South 18th St., Phila .. Pa. 

. . . 
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JOBS LIKE THESE ARE 
AVAILABLE TO TRAINED 
MECHANICS. CHOOSE THE 
FIELD YOU LIKE BES.T 

[Get CompleteJTraining I 
Diesel Fuel Injection 
Automotive Motor Tune-up 
Diesel Engine Rebuilding 
General Garage Mechanic 
Agricultural 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 opportunl
.tles In the Diesel & Auto Industries. 

EARN YOU LEARN 
With out· practical Master Shop
Method Home Training, you 
study at home in your spare 
time. You receive Spare Time 
Work Lessons, which show you 
how to earn while you Learn ... 
for extra money and experience. 
You Learn 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 regular 
part ot your instruction. 

• 

I 

I 

Shop-Method Home Training by 
an· Established Resident School 
Prepares you for Many Good Jobs 
Opportunity ta ever)'where tor the 
trained Diesel - Auto Mechanic. 
Highways throng with cars, buasu, 
trucks tractors. Garages and Serv
ice Stations are kept busy. Fac
tories , ships, farms, railroads, gen
eral Industry, are dependent upon 
engine power. Here's a dynamic, 
fast - growing field that needs 
trained men who know ALL phases : 
installation, operation, maintenance 
and repair. Now- National Schools 
offers you a practical, aU-embrac
Ing Diesel-Auto Mechanic's Course, 
Including all of these advanta ges: 
Complete tralnlna:, coverlna:-DieMis, 
Hi ... Speed and Heavy Duty; Somi
DieMis. Gasoline and Spocl•l Fuel 
Ena:lnes AND Allied Moch•nlcs. 
Basic Lesson Texts 
Diesel Installation 
Operation-Maintenance 
Diesel Chart Manual 
Spare Time L essons 
Engine Service Manuals 
Engine Repair 
Drive Sys tems 
Diesel Electric Power 
Thermodynamics 

TOOLS AND EQUIPMENT 
INVESTIGATE 

Secure Full Information 

• 

AlliED 

MECHAN ICS 

NEW, IL~USTRATED 
lOOK & SAMPLE 
LESSON SHOW 

HO*''WE 

fOR THEM , .. . 
TODAY! 

WE GIVE YOU TOOLS OF YOUR TRADE 

APPROVED 

FOR 

VETERANS 
Check coupon below 

NATIONAL SCHOOLS 
lOS ANGElES 31, CAll F. • EST. 1905 

1 NATIONAL SCHOOLS, Dept. : 
1 4000 South Figueroa Street 1 .11 ail in • n v ll l 01liJ or 1 
1 Los Angeles 37, California onRte on tJen n11 postcard ) 1 
II Mail me FREE the OOOK . YOUH r'U1'U!t.E IN DIESEL -A UTO II 

MECHANICS. togeth~r with the Sample Lesson. I unde rs t a nd 
I I m ay keep a nd use the informat ion with no obli~ati-on . I 
I I 
I Name . . . .. .•. •• ••• •••• ••• •• ••• ••••• . ••. . . A~~te . . . . . . I 
I I 
I Address . . • • . • • • • • • • • • • • • . • . . . . . . . . . . .. . . . . . . . . . . . . . . I 
I I 
I City ... • . .. .. . ... . .. . . .. . .. Zone ... State. . . . . . . . . . . . . I 
1 0 Check here 11 Veteran o! World War II I 

~----------------------------------~ 
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YOU 

NIGHTS AT HOMEI 
L L.B. DEGREE 

L aSalle' s famous Law Libr ary-used as refer
ence in m any L aw libraries and Law offices
has enabled t housands t o master L aw sur
prisingly fast, in spare hours at hpme, for busi
n ess and professional advancement. 

These 14 remarkable volumes, compiled by 
leading p rofessors· and lawyers, cover the whole 
basic field of Law in condensed, orderly, sim-
plified m anner. · . 

You advance rapidly with this great library, 
plus special le~tures furnished. We guide you 
step-by-step wit h personalized P roblem M eth
od of instruction . . • you learn by doing-han
dling legal problems-not by memorizing rules. 

Send for t wo FREE 48-page booklets, "Law 
Training for Lead ership," and "Evidence," 
answering q uestions abou t Law and its value 
to you, and telling how LaSalle Law graduates 
are winning r apid advancement in business and 
public life. M ail coupon below. No 'obligation. 

LA SALLE EXTENSION UNIVERSITY 
A Correspondence Institution· 

417 S. Dearborn St. Dept. 283-L Chicago 5, ILL. 
Send me yout· tll'o FREE booklets described above. 

without obligation. 

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

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

Cit11. Zone d 8ta.te • ••••••• • ••••••• • •• • • . • •• ..•• • 

••:•:·····:··· ••.• : •.•.• ·······:•:•:··-• • 
VB 

Before you make any effort to 
Iii market your invention, you should • 
• take the first steps toward proceeding • 
: f~r. patent P.rotection. : 
Ill! Thhe ufsuhal fi rst step is to hdave a ill 
• searc o t e U. S. patent recor s con- • 
• ducted, so that I can report to you on . ill 
• the question of patentability. ill . ' . li I shall be pleased to furnish you • • . 
• with information relative to patent pro- • . 

cedure upon request from you, and 
Ill! this will be without any obligation on • • • •• • • • your part. • 

• • • PATBI~K D. BEAVERS ~ 
.. (formerly RANDOLPH &. BEAVERS) • 
• Registered Patent llltorne1 ~ 
• 937 Columbian Building, Washington 1, D. C. ~· • • • 
·····················•:•~ .. :•• 30 POPULAR SCIENCE 

' ' An -
swered 
Lewi s 
ad , now 
hotel mana ge r."
L . M. Mueller 

The success of Lewis Graduates 
proves you can qualify for fasci
nating hotel, dub and travel field. 
Oppor tuniti es ever ywher e for 
both young and mature. Previous 
experience proved unnecessary. 
Train in spare time at home. Na
tion-wide Placement Service FREE 
.of extra charge. ·write for free 
book, "Your Big Opportunity." 

" N OIV as · 
sistant cluiJ 
manager, thanks to 
Lewis. "-C.B. Cor lev 

Lewis Hotel Training School 
Desk TB-2703, Washington 7, D. C. 

GUSTAVE MILLER 
REGISTERED PATENT ATTORNEY 

PS-21 WARNER BLDG. 
WASHINGTON 4. D. C. 

PATJ;NT 
LAWYBR 

ASSOCIATE EXAMINER 
U. S. PATENT OFFICE 1922- 1929 
PATENT AnOINEY & ADVISOI 

U . S. NAVY D E PT. 1930· 1947 

Send fo r PATENT INFORMATION 
Book and "INVENTOR' S RECORD .. 

withou t obllcatloll. 

C.A.SN &CO. 
REGISTERED PATENT ATTORNEYS 

WRITE FOR INFORMATION TO 

421 SNOW BmDJNS, IASHINGTDJI 1, D. C. 
• 

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

.JOHN N. RANDOLPH 
. Registered Patent Attorney 

205 Coh~mbian Building. Washington 1, D. C. 

FOR INVENTORS 
Hundreds of manufacturers 
have requested our assistance 
in locating marketable new 
products. 
Complete Information. free. • 

INSTITUTE of AMERICAN INVENTORS 
Dept. 3, 631-E St., N.W., .Washington 4, D. C. 

IF YOU WISH TO PROTECT YOUR INVEN
TION, You should take steps to protect it 
by a U. S. Patent. Write me for 

"RECORD OF INVENTION" form. 

• 

• 
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• TO HELP YOU PREPARE FOR 

ONE OF THE BETTER JOBS 

IN BUSINESS or INDUSTRY 

·. 

Yc,u can take subjects which have Re_al Job Value 
and still earn graduation! 

• :rhis :s your opporTunity to make com
pletion of high school work for you. Your 
AMERICAN ScHOOL home study course can 
include high school subjects closely re
·lated to your present job or the kind of 
work you want to do later. Not only can 
you qualify for your high school course 
diploma but you can benefit from course 
subjects that will aid g!eatly in winning 

T_urn Spare Time Into Money 
-

During more than 50 years American 
School has helped thousands to reach 
higher job goals by profitable use of spare 
time at home- and it can help you. Others 
have prepated for college entrance. If you 
have not completed high school, chec;k 
that subject on the coupon below, add 
your name and address and mail it right 
now. Or if you are a high school graduate 
and are ambitious to succeed in the voca
tion of your choice, . check that subject. 
Your coupon will bring you the book of 
information, without obligation of any 
kind. 1\'Iail' it now. 

. . 
promotwns. 

50 Jo[~ Help Subiects 
from Which to Choose 

Our FREE, 44-page book of detailed in
formation lists· I 00 high school subjects, 
of which 29 are technical and 21 are com
mercial. Whether you work in a shop, fac
tory, garage or office you will 
findsubJ·ectsof .practical ben- 0~£- STUDY TRAINING SINCE 1897 

~~-------------------------efit in your climb toward ~·,~ 
better jobs at better pay. ~ 1 Take This First Easy Step · · 
Some o f these are Blueprint ~ 

. Reading, l\1echanical and ~ 
l\1:achine Drawing, Tool "
~faking, Foundry \Vork,four ::; I 
Automotive subjects, Elec- ...; ; 
tricity,Catpentry-andBook- ~ 1 
k:e-~ping, Accounting, Secre- ;:::: 1 
tarial Practice, Office Ma- u I 
chines, Salesmanship. ~ I 

A: I , 
• 

AM RICAN SCHOOL 

Dept. G246, Drexel at 58th Street, Chicago 37 I 

CHECK, CLIP AND MAIL COUPON NOW 
AMERICAN SCHOOL, Dept. G246, Drexel at 58th, Chicago 37, Ill. 

Without obligation, please send me FREE in/ormation 
on training course checked below. 

0 HIGH SCHOOL 0 Bookkeepin&' 0 Plastics Engineering 
COURSES 0 Business Mana&"ement 0 Piumblnc-Practlcal 

0 Accounting 0 Contracting 0 Private Secretary 
0 Air Conditioning 0 Diesel Engineerinr 0 Radio . Operating 
0 Architecture & 0 Drafting & Design & Servicing 

Building 0 Electrical Engineering 0 Railway Traininl' 
0 Auto~otive Engr. 0 Electrieity-Praotlcal 0 Refrigeration 
0 Aviation-Practical 0 Electronics, Industrial 0 Sheet Metal Pattern 
0 Aviation Drafting & 0 Machine Shop Drafting 

Design Operations 0 Shop Management 
0 Better Foremanship 0 Mechanical Engineering 0 Tool Making 

.~ 

Name'-----------Occupatfon'-------

AddresS----------------A ·~---

Cttv & Zone-------------State..-----

FEBRUARY 1951 31 • 
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• MORE 
OPPORTUNITIES 

lor 
EMPLOYMENT 

and PROMOTION 

"Here I am at work making good money as a draftsman. 
I'm flad I sent the coupon to Chicago Tecl1 for that Free 
Tria Lesson and found out how easy it is to learn Draft
ing ii1 spa re time at home. Today I feel secure in my job 
because the drafts man's work comes first on any new 
project. And. in addition. clraftsmen can' t be replaced 
with mnchines. What's more. I feel I'm slated for promo
tion ancl more pay. because I see so ma ny draftsmen ad
vnn<'ln:r to hilrh-pny joh.;;." 

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

A few hours of pleasant home study every week-that's 
all. No Interference with your present job. All the tools 
you need ; drawing outfit included. With Chicago Tech's 
help. yon trnln yourself step by step. This tested method 
-developed over 46 years of C.T.C. progress-prepares 
men flllickh1 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 today. 

I B-228 Tec:h Bldg., 2000 So. Michican Ave., 1 

1 Chlcaco 18. Illinois 1 
·1 Mail me FREE Lesson with information about big oppor- I 
1 tunitles in DRAFTING. I 
I I 
1 Name •.•.•••.•••••••••••••••••••.•••••• Age. • • • I 
I I 
I Address. . . . . . . . . • . . . . . . . . • . .. . • . . • . . • .. • • • • . • . . . I 
I I 
I City ..................... Zone .• . State . . . . . . . . . . I 

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

WEEKS 
Write 120 Words 

Per Minute 
AGE NO OBSTACLE 

Famous Speedwriting System. No 
signs; n o symbols; no machines. 
Uses ABC' s. Easy to learn and use. 
Fast preparation for a position and 
a · sound future. 

Nationally used in leading offices 
and Civil Service ; also . by execu 
tives. speakers, writers, lawyers, 
students at college, scientists. Over 
100,000 taught by mail. The very 
low cost will surprise you. Also 
class-room instruction and typing. 
28th Year. 

Write for free Boolclet to 

Speedwritln~ was as 
easy to learn a s their 
ad claimed. and I did 
so tn 40 hours o f 
s tudy. I was able to 
go out and ~ecure a 
new Job with more 
money and better 
opportunlttes ."
Mtss Ruth E . Rub!· 
now. Norwalk. Conn. 

Dept. 2602-1, SSW. 42d St. N.Y. 18 
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WRITTEN QUAIIIAN· 
TEE SI:NT WITH 

EVERY TIRE YOU BUY 

PLEASE NOTE: Our 
Tirea are NOT Re

Treaded or Re-Capped 
We aerve TRUCKS -
BUSES- PASSENGER 

' CAlliS 

QOOD USED' TIRES 

WE PERSONALLY 
SELECT YOUR TIRES 

A TRIAL OF ONE 
TilliE WILL CON• 

VINCE YOU. 

ONE QUALITY 
ONE PRICE 
OUIII BEST! 

I 
= MONEY ORDER IN FULL WITH THIS AD 

SEND CHECK OR E 20 DISCOUNT ON EVERY TilliE 
NOW - AND YO~ MAY TAK 0/ 

SAVE TIME • MONEY /0 
ALSO TUBE QIVEN WITH EACH PASSENGER • TRUCK TilliE 

AT NO 'EXTRA COST - SEND THIS ADI 

550-15 
800-18 
850-15 
850-16 

$6.40 670-15 $7.00 710-15 $7.75 760-16 
6.•o 700-15 7 .75 750-16 8.40 820-15 
6.50 700-16 6.95 750-17 10.95 52!3·18 
6.60 700-17 10.00 760·15 7.75 550-17 

$8.45 
a.5o 
8.50 
6.50 

600-20 $10.90 132x6(8) $12.50 11000-20$20.40 
650- 20 11.50 32x6(10) 14.65 1100-20 20.40 
700·20(8)12.50 825·20 19.40 1000-22 20.40 
750-20 15.00 900-20 19. 40 1100-22 20.40 

Thou ... nds of tires shipped all over u.s.A. All tires ahipped 
F.O.B. Phila. Send Check or M.O. with this ad. Dept. 5. If your 
size is not liated write for prices. 17 YEARS AT THIS ADDRESS. 

STAN D A R D 834 N. Broad St., Philadelphia 30, Pa. 

WITH AN EDUCATIONAL INSTITUTION 
Courses In ENGINEERING: Electrical, Civil. Mechanical. Dta.ft
ing, Architectural, Automotive, Steam, Diesel. Aeronautical, 
Radio Structural. Mining. Industrial. Petroleum. Marine. Re
frigeration. Air Conditioning. Chemical. 
Courses In ARTS AND SCIENCES: Philosophy; Education: Let
ters; Public Health : Medical Jurisprudence; Psychology; Soci
ology ; Physics: Chemistry: Geo_logy; Pol. Science: Theology: 
Law ; Business and Comm~rce; Accounting; Mathematics: Sta
tistics; Agriculture. Send tor tree catalos. 
McKinley-Roosnelt lncorpented,4&10-A3,S~eridaa Rd.,Chicaga 40, IUi•ls 

B a.J..1.ng is one ot America: a b lgh Indus
tries in wages. Not seasonable, but yea r ' round 
good field for tra ined and experienced men. 
Thorough basic spare time home study course 
Jays solid foundation. H you h:we the aptitude 
tor this type ol work, send for FREE Booklet, 
" 0J)por tun1tles in Commercia.! Baking." 

NATIONAL BAKIN SCHOOL 
835 Oiver sey Parkway , 0 1362. Chicago 14. 

G ON Y ALL YEAR ROU 
YOU EARN Sl M E FULL OR SPARE IME! 
L ocksmiths are always In big demand! Age or physical handicap Is no dis
advantage in til ls respected, pcm1ru1ent field . L earn how to make keys , fix 
l ocks, make duplicates. etc. Practical, Illustrated lessons by experts show 
you howl All 'tnaterials and special tools supplied. Send for FREE booklet. 

LOCKSMITHJNG INSTITUTE, Dept. P5·14 · 
55 Park Ave., Rutherford, N • .J. 

Licenxed & Approved by State of Netu Jer•e'll 

ree or Ast ma 
If you suffer with attacks of Asthma and choke and 

gasp for breath. if r es tful s leep is difficult b ecause of 
the struggle to breathe, don't fail to send at once to 
the Frontier Asthma Company for a FREE trial of the 
FRONTIER ASTHMA. MEDICINE, a preparation for 
t emporary symptomatic relief of paroxysms of Bron
chial 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. 24'-H FRoNTIER BLDG. 
462 NIAGARA ST. BUFFAW 1, N. Y . 
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The world's ONLY complete, nationally advertised nylon hosiery 
line actually guaranteed against runs, snags or excessive wear, R_E
GARDLESS OF CAUSE! It' s amazing, but true! No matter what the 
cause-hard use or deliberate abuse-Kendex nylons are replaced 
FREE if they run, snag or become unfit for wear within entire gual·· 
antee period! Every weight from sheerest 15 denier to heavy 70 
denier-all gauges up to luxury 60 gauge-all sizes, lengths, pop.ular 
shades, fa.ncy heels, black seams-full fashioned and seamless. Noth· 
ing is mh.sing to make- sure every woman is pleased. In spite of the 
amazing guarantee, retail postage prepaid prices are no higher than 
comparable quality national brands. Should free replacement be 
necessary, actual cost is cut in half! How could any woman possibly 
resist savl.ng money and solving her hosiery problems? NOT SOLD 
IN STORES. Men and women wanted NOW, spare or full time_, to 
write orders and earn big money. You can get orders even if you 
never sold a thing in your life! 

WRITING 
ORDERS 

\•''' owtrw, Ot !I~ Jll( ..... , 
~ Guaranteed by~ 
· Good Housekeeping ,,...._ , .. 

;:., -4 4on.nsD -~ 

Man or WCiman-young or old, .YOU can·easily earn steady income, spare or full time. No money or 
experience needed. We supply EVERYTHING free and sei you up in business at OUR expense. Noth· 
ing to buy or deliver. Write orders. We deliver and collect. Big advance pay plus huge cash bonus 

· that incre~ses your earnings up to 40% ! Your name and address on postcard will bring you sample 
stocking; !lelf-selling s~les books with FULL COLOR illustrations; 32-page sales manual showing you 
easy steps to success; color cards, free "door openers" worth Sl each but which you give away free; 
special plan to have others sell for you, etc., etc. You can start making money the minute you receive 
the complete FREE outfits! 

• 
• 

YOUR COST ONE CENT! 
SEND NO MONEY. Pay nothing no~. or later. No obligation. Not 
even a promise to return outfits. Simply write your name and address 
on a penny postcard and IJ)ail to us. We'll immediately rush you 
everything you need FREE and postage prepaid. WRITE TODAY! 

• • • 
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Yes, More Brilli-ant 
Than o Diu ond! 

Amazing New Discovery 
Write today "for the FREE illus
trated booklet that tells the full story 
of the latest otiracle of science the 
story of a glorious jewel discovered in 
the laboratories of one of the world's 
largest corporations. Read all about the 
Kenya Gem that so closely resembles 
a diamond that only an expert can tell 
the difference. 

More fire! More Brilliance! 

set with 

Yes, this marvelous gem has 
more brilliance, more fire and a more 
dazzling display of color than the finest 
diamond of equal size. You can own 
an unmounted Kenya gem for only $27 
(1 carat) to $120 (4 carats) ; also 
men's distinctive rings and ladies' fash· 
ionable rings and earring~ i.n 14K gold 

expertly ~t Kenya gems. EASY PAYMENT TERMS. 

The Cinderella of Science 
Kenya gems are the sensational dis
covery you read about in Reader's Di
gest, Popular Science and Sat. Eve. Post, 
"the only thing on earth more brilliant 
than a diamond." It is a true gem, 
crystallized by science instead of nature . 

Copyrll{_ht 1960 
K eny a Gem Corp. 

Write Today or Send Coupon 
for FREE Illustrated Booklet 

KENYA . GEM CORPORATibN, Dept. 302 
Philadelphia 44, Pa. 

r- Mail This FREE Coupon Today --. 
1 Kenya Gem Corporation, Dept. 302 Philadelphia 44, Pa. I 
1 Please send me, without obligation, the FREE illus- I 
I trated booklet telling all about Kenya Gems. I 
1 Name . ." . . . . . . . . . . . . • • • . • . • . . . . • . . • . . • • • • • • • . . J 

I Address . . . . . . . . . • . . • . . . . . . . . . . . . . . . . . . . . . . . . . I 
! City ..... ... .. ................. . State . . . . . . . . . ! 
--------------------=-~ 

Your FREE copy of " The Law-Trained Man" shows how to gain 
prestige and greater earn ings through Blackstone home law studY. 
A ll instr uction material furnished includ ing 18-volume L aw L ibrary 
written by 6!) wt>ll-known law author it ies. L awyers, judges among 
our graduatt>s...J....L.B . degree. Low cost; easy terms. Write today. 

BLACKSTONE COLLEGE OF LAW ~;~\2~~~~~:~~ 1.4~~--
A CorreJpondence lnJJitution Fou11ded in · 1890 · 

Prosperous ne on sign a nd fl uore scent lighting indust ries 
urgently need well-tra ined men to fill top-paying jobs. 
Learn luminous tube bend ing and installat io n a t the school 
whose skilled graduates ore sought by leading neon shops 
throughout lhe no tion . Thorough 15-month Gl -o pproved 
courses, best professiona l equipment. Write for illustrated 
Cot a I og " PS" today. 

GENERAL INDUSTRIAL 
TRAINING INSTITUTE 

0 SOUTH SEVENTH ST. 
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STEUBENVILLE, OHIO 

Gasoline Engine 
Generators: HoMELITE 
C:as<i-line Engine Generator-30 Yolt D C (Di
rN·t Curn·nt) 50 ampere (1300 \\"atts) gener
ator drfl·en hy single cylinder . two cycle alr
<·oolcd gas engine apprO,"I:. 3 H P . Rop<• or elec
tric starting. From unused {;o,·t. ,·ehlcles. 
re<'ory<Jitioned. 1':\hippillg \\"t . . $59 50 
J.>ll lh~. Order :"\ o. 11 :!....... ..... • 

HOMELITE GAS ENGINE GENERATOR-Same as nbore 

~~<J~/ ~~~tl~~n ... ~~~·~·--~~: ~~.~~.:....................... ................ $79. 5o 
GILBERT DRILL SET 

BI G VALU.E Gilbert Drill Set-C'omplt>te with ~" electr ic dri ll 
and 20 attar.hmcnts. One compact set ideal for dr illing, grinding, 
mixing, sanding. polishing, waxing, shaping, burring, etc. Drill 
has l"ni\·ersal 110 ,·olt AC-DC motor, HOO RP:\I no load speed, 
st-eel bobbed gears; 1,4" chuck; 16 to 1 gear rt>duction and toggle 
switc·h. A few of t he 20 attac-hments include wood and metal drills, 

lllounted grinding wheel. burr. huft"t>r , Strew
tl rlrer. Nr. Set comes complete in metal chest 
size 131Al" x 7%" x 3~"_;,Shpg. $16 95 '·b' '•nH. ~Tb~R 0urd~~t'3' .:::ci!~~~-;~~ or · oi·1· f:rced 

. ai r heater used to pre. 
heat tank engines. Easily adapted to oth er 

, uses. Operates from 24 Volt DC ( Di r ect Cur· 
•> rent only) source. Has electric Igniter. t h er· 

mustat ~ontrol. forced air b lower. au to pu lse 
e lE-ctric fuel pump. Approx. 35.000 B TU. 
S iz e: 26" H x 12" W x 1 0" D . Remo, ·ed f rom un
used Govt. vehicles . Shpg. Wt. $29 95 
approx. 65 lbs. Order No. 4 12 • 

Prices F.O.B. Lima • 25 Of. Deposit 
With Order-Balance C.O.D. 

FA I R sA L E s 132 ~?tXl~ ~H~~ ST. 

$100 11MIRACLE11 CAMERA 
can be Yours for $3e95 

Only 
Make your own High-Speed Camera
Enlarger-Slide Projector-Movie Film 
Viewer-Shadowgraph-Burglar Alarm 

Lights - Engraving Spot-Telescope-Signal 
Li ght-Magni fi er-Code Blinker Light. 

AJ ... L. ()_F THES E anrl 1nnny n1ore u:-4eful thing~ can 
be m:Hle with this line precision made piece o r 
optical equipment. 

Comains color correct ed anast igmat IE'n,; ~1,.(, inches In diameter. 
5 V2 Inch focal length. Cast Al uminum Cl)se . Water-Tight Cover 
Glass. Front Surface llrflectlng l\1h·t·or. Hetlcle. Lamp Socket. 28· 
Volt Lamp Bulh. Rull"s -Eyc. etc. Booklet of lnstt·uctlon" showing 
how to make many of the abovE> Ite ms Included. T his offer m:ty never 
be repeated. Rbipped Postpaid. Rush check or m oney order today to 

ELECTRONIC PRODUCTS CO., Dept. PS·l, St. Charles, Ill. 

Rupture Troubles Ended 
Advanced method h a s healed thousands. No 
leg straps, n o elastic, no plasters. No pres'lure 
on hips or spine. Flexo-pad . Entirely different. 
Endorsed by doctors, mechanics, clerks. Very 
light. INEXPENSIVE. GUARANTEED. Write for 
informat ion and trial. 

SMITH MANUFACTURING COMPANY 
EST'D 1893 Dept. PS, Preston, Ont. Can. 

NEW 1951 CATALOG 

MODEL AIRPLANE· ENGINES • GLOW 

PLUGS • MARINE ENGINES • · FUELS 

MODEL RACERS • ACCESSORIES 

• 

~-- ----CUT OUT AND MAIL TODAY·-------, I & RICE, INC. 
l3340 Emery St., . I 
I Loa Angeles 23, California · . I 
1 Pleose RUSH copies of the NEW 1951 O&R Catalog ot 15c eoch I 
I for which I om enclosing in stomps or coins to cover handling ~ 
I ond moiling. 1 
!Nome 1 
I Addren . ·--· I. 

1~!!!------------~n.!. _ _:..!!~--.,....---' 
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Here's the Amazing Way You learn to Draw , fOR MONEY -Step by Step at Home in Spare Time 
TWO BIG ART OUTFITS GIVEN Enjoy a pleasant, profitable Art career. COMMERCIAL ART. 

DESIGNING, CARTOONING-all in one complete, modem 
home study course. Trained Artists are capable of earning $65, 
$80,.$100 and more a week. Good Art positions await you in 
this great field. Become your own boss-work at home on your 
own time. Many students earn extra money while learnin~~: by 
designing posters, doing simple artwork, lettering, etc. WSA 
is now in its 37th year of training successful men and women. 
No previous Art experience necessary. We teach you from the 
beginning. Qualify for professional Art jobs in advertising, 
television, newspaper and magazine- publishin~~:, department 
stores, P.rinting, art studios, ·etc. Get the exciting facts now 
in free, illustrated book. Low cost. easy terms .• 

Upon enrolling, we send you the first 
of TWO complete Artists' Outfits, 
including all the material you need 
to start this fascinating training. 
Later in the course you receive the 
Becond, advanced outfit. All at no 
extra cost! 
Jt.•ad Wllat Til"• Graduat•• Say: 
TRAINING PAYS OFF-Fred B. 
Chott of Cicero, Illinois, says, " I have 
turned r,our teachJng Into protlt very 
quickly. • (1-49) 

STAFF ARTIST AND CARTOON
IST -G. W. Thomas, Los Angeles news
paper artist, says, "WSA Is Number One 
School In U. S. A.'' (1-48) I 

Fill lOOK GIVES DIT AILS I 
"Art for Pleasure & I 
Protlt" tells about our 
course of Instruction and 1 
comme:-clal opportunities 
for you-also about WSA I 
students, reproductions I 
of their artwork, and re
sults enJoyed by our I 
graduatt>s. 
c. 1. APPRovm Est. 1 FOR vmRANS 1914 I 

I 

MAIL COUPON FOR FREE BOOK ~ 
--- - - .o I 

WASHINGTON SCHOOL OF ART 
Studio 132-A Washington 6, D. C. I 
Send me wttho~t obligation your Free Book, " Art for Pleasure 

1

1 
& Proftt", with lull Information. No salesmen will call. 
(Please print>. I 

I Name . ..•••• •.••••.•• •• ••• • .•• .•.•• •.•. .. . . . Age...... "I 
Addreea •••••••••• • •••••.•.••• • • • • • • • • • • • • • • • • • • • • • • • • • I 
City ......... ..... . .......... .... Zone . .• • State • • • •••• •• •• I 

.;==~ 
~~=~~~~~~~~~~~o ___ ~j 

LEARN THIS BIG PAY PROFESSION 
AT HOME IN YOUR SPARE TIME . 

The need for more skilled draftsmen continues to arow. 
Essential jobs await trained draftsmen in every maior industry. 

The war emerqency has increased an existina shortaae. Ma· 
. chines will neve r replace the draftsman. Before production can 
start plans must be drawn . Draftsmen are the first to be hired. 

Drafti ng is liqht, pleasant work, in pleasant surroundings and leads 
to top managerial position. · 

CTS OFFERS NEW TRAINING PROGRAM 
A program that teaches you the haws and whys of production plann ing while studying at home. 
You learn b y making actual drawings. CTS sends you a set of professional drafting instruments, 
portable drafting table, drafting suppl ies, etc., everything you need at no extra cost. 

EVERYTHING 
IN THE 
FIELD 

OF 

MAIL C.OUPON FOR FREE BOOK ! 
I I 
1 . CHRISTY TRADES SCHOOL, Dept. D -9901 I 
1 4432 N . Keclzie Ave., Chicaeo 25, Ill. 1 

I Mail me at once your big FREE book on Draf.ting and Blue Print- I 
I ing. How your Home Training and Professional Drafting lnstru- I 
I ments, Equipment, etc. can be had on PAY AS YOU LEARN PLAN. I 
I I 
I I 

• ARCHITECTURE • 
ELECTRONICS • MACHINERY 

I NAME .. •• •.•• •• •• •• •.••••..•.• .... ..... Age . .• • •••• •. I 

I ·. I 
I ADDRESS . . ..•... . ........... CITY ........ . STATE . . . . . I 

'------------------------------------· 
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WORK FOR THE 

GOVERNMENT 
START AS HIGH AS 
$3,450.00 YEAR 

Veterans Get Special Preference 
MEN~ WOMEN 
Railway Mail Clerks 
Postoffice Clerks, Carriers 
Storekeeper-Gaugers 
Stenographers· Typists 
Meat Inspectors 

,------------
I 

I 
I 

I 

Franklin Institute 
Dept. N-80, 

Rochester 4, N. Y. 
( Not Government Controlled) 

Many Other Jobs 
PREPARE 

IMMEDIATELY 
FOR NEXT EXAMS 

~ Gentlemen: Rush to me, 
FREE of charge, list of U. S. 0 

~ 
.;) 

0 
v 

Common Educa
tion Often 
Sufficient 

Mall 
Coupon 
TODAY 

I 
I 

Government big pay jobs. 
Send FREE 40-page book de

scribing salaries, vacation s, 
hours, work. Tell me how to 

qualify for one of these jobs. 

Name .............................................. :.: ............. . 

* 
I 

I 
I 

St.reet ......................... ............ .................. ....... . 
City ...... ..... ............ ....... ................ Vet ? ............ .. 

Listen 
-to -tltis 1 Recore/· 

0 

RUSSIAN· GERMAN 
ITA.LIAN-B RAZI LIAN-:rA PANES E 
"Learn by Listening" to CORTINA RECORDS, at home, 
the NATURAL way-quicltly, easily, cheaply. 

Only IS Minutes a Day ! 
THOUSANDS have found it the most fasdnatlng. most 
effective way to Jearn languages for Pleasure , Business, 
Travel, Culture. INVESTIGATE! 

Send For FREE BOOK! 
Illust rated 32-page book, "'fhe Cortinaphone Short-Cut" 
sent FREE. Tells just what yon want to know. Interesti ng. 
Get it! 

Write T~da'1--NO~ 
P•••••••••••••••••••••••••• 
I CORTINA ACADEMY (Est. 1882) I 
I Suite 122, 105 W. 40 St., N.Y. 18, N. Y. I 
I Please send me-without obligation-your free book. I 
1 I am interest ed in ccheck l 1 
1 D "French D Spanish Q German D I tal ian D Brazil ian I 
I 0 Russcan 0 Japanese I 
I I I Name.............................................................................. I 

: Address........................................................................... : 

I City...................................................... State ................ I 
1 0 Check here if you arc a VETERAN 1 

VETS• FRENCH OR SPANISH COURSE 
• AVA I LAB L E U N DE R G. I. B I L L 
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Save Fiitf!,(S 
Industrial F.i~ger Guards 

famous Industrial 
S.feauards Since 1910 

lower Your Hand Profedion Cod 
Hundre ds of factories save 
time and injuries by protecting 
workers with Industrial Finger 
Guards. Used for handling 
rough or sharp articles, for 
buffing, grinding. sanding, pol
ishing and punch press work 
and hundreds of other jobs. 
Protect fingers or thumbs, front 
or back, from cuts. abrasions or 
blist ers. Various designs made 
in several leathers and other 
materials, with elastic web back 
for snug, cool. comfortable fit. 
Sizes for men or women. Send 
lOc each for samples. Catalog 
of Safely Apparel Free. Write. 

INDUSTRIAL GLOVES CO. 
1436 Garfteld, Danville, Illinois 
(In Canada: Safety Supply Co., Toronto) 

STOP THE COlD! DUCK-IT ::~ 

• 

Real comfort in cold $2 
climates for sports-
men, formers, outdoor work· 
ers. Keeps face, neck and 
ears worm during long ex
posure. Worn over face or 
under chin. Heavy, durable 
yet soft and flexible. Fits all 
head sizes. 100% wool. 
Brown only. Send $2.00 to 
.The Woolwear Co., Box 86 
South Pasadena, California 

• 

THE PLASTEX Industry needs manufacLurers on smaiJ 
scale and for big production or Lnmp and Clock Strmds. 
Art Goods and No,·eltles In Plastex and 1\larble Imita
tion. Expe•·i ence unnecessary. l/2c material makes reg
ular 1 Oc !<tore sellers . Rubber moulds furni shed for 
speed profluctlon . Small Inves tment brings good re
turns. We are now placing big chain store orders 
wi th manufacturers . Ambitious men have chance for 
real prosperi ty. Our Free booklet w i ll Interest and 
benefit you. 
PLASTEX I NOUSTRIES, Dept. 2, 3400 Third Ave., New York 58, N. T. 

Ball ~Bearing SPEED WHEELS 

Dealers, Jobbers, ana 
Manufacturers! Our new 
prices will Interest you. 

JUVENILE WHEELS ~!1fd be~r::t,· 
4" ....................... . 40c s· .......................... 65e 
5" ........................ 45c 7" ........... ......... .... 75e 

(Semi-pneumatic tire, ball bearlnCI 
8 X 1.25 .............. 1.85 10 X 1.25 ............ 2.20 
8 X 1.75 .............. 1.95 I 0 X 1.75 ............ 2.30 
8 X 2 .................. 2.20 10 X 2.00 ........... . 2.65 

12 X 1.75 ............ 3.45 
INDUSTRIAL WHEELS 

Lug Base, Semi·Pneumatic tire 
5 X 1.75 .............. 3.65 10 X 2.00 ........ ... . 6.10 
6 X 2 SW .......... 3.45 10 X 2.75 ......... .. . 5.15 
6 X 2.00 .............. 4.00 12 X 2.00 ............ 6.90 
8 X 2.00 .............. 5.20 12 X 3.00 ............ 9.20 
8 X 2.50 .............. 5.40 16 X 4.00 .......... 15. 15 

Smooth Base, Pneumatic tire and tube 
8 X 3.00 ..... ..... .. 11.00 12 X 4.00 .......... 12.10 
I 0 X 2.75 ............ 6.80 4.00 X 8 ............ 13.1 0 
10 X 3.50 .......... 10.55 14 X 4.50 .......... 13.40 

Available Now-CASTERS 
Write for circulars on all wheels. 

No c .o.d. orders. Prices F .O.B. our plant. 
JIM BROWN TOY COMPANY 

1093 HOME AVENUE AKRON 10. OHIO 

• 
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ORIGINAL PRICE $59 
INCABLOC Pr~7~~ed 
WATER-DUST PROOF 
Worn by Army, 
Navy & Marines During War 
Luminous dia l ... Sweep second J1and 
... S uper Accurate ... l mponed Swiss 
precision mov .. m~Jnt unrJ case. You get 
these men ' s New Life t ime Guaranteed 
Watches now tor a !: rnnll fraction or the 
original pl"lce. You 'Save $44, bccaw;e we 
bought·out sur·plu" s tock ! Don 't delny! 

Orde r now •.. while they last 
TRIAL OFFER! Wear at our risk! 

Money bacl< In 5 rlay,. If noL de lighted. SEND ONLY 
$ 1 down payment wiLh order·. Pay balance to postman 
on ar rival p lu~ P<),.I.:IJ:rl). Or we pay po:;tage If you include 
full payment , plus t :1x wl th ~· our· or·d ._, , .. Return t h is ad with yoUJ· ord er . 

FREE Handsome Exn:.n slon Band Included. ORDER N OW! 

MARYL AND DISTRIBUTORS, De pt. 216 
501 Eas t Ba ltimore Street Baltimore 2, Ma ry land 

Free Watch & Diamond Ring Catalog 
Practically Wholesale Prices to Use r Direct 

o You ake These Mistakes • E 1• h 7 MANY persons say "between you and I" 
- u se • •,vho '-' for ''whom''--don't knO\\' 
whether to use one or two " e's" or In ng IS • "m's" or "r's. " Every time you speak 
or write you show what you are. A com· 

mand of ettectlve English br lngs you added advantages. better op· 
portunJtles . · 

You can Improve your English through Sherwin Cody' s 100% self· 
correcting lnve:~tlon. If you are ever embarrassed by mistakes In 
grammar, spelling, punctuation, or pronunciation, write for FREE 
book "How You Can Master Good Engllsh In 1:1 Minutes a Day." No 
obligation. SHERWIN CODY COURSE IN ENGLISH, 182, B & 0 Bldg., 
Rochester 14, '"· Y. 

of 
for your 
It ' s so eos 

~~-----:-- your free:. f!~tt"-I~!~Cl~ 
L • todoy. 

• 
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~ More Power 
~ Better Mileage 

~ More Speed 
·~ Quicker Starting 

The ELECTRONIC· SPARK INTENSIFIER is an 
efficient. scientifically developed automotive de· 
vice which can be easily installed in the center 
hole of the distributdr cap of all autos. trucks 
and tractor s in sixty seconds. By boosting the 
high voltage current passing through the distribu
tor, it gives a "hotter spark" permitting a wider 
spark gap •.• thus reducing "misfiring," ring 
and cylinder wear and allowing a ll-ar ound better 
performance. FREE TRIAL. send $2.00 cash, 
check or money order • • if not fully satisfied 
after 10 day trial. return for immediate refund. 

UltTltONIC DEYROPIIEifT CO., Dtpl PS·2, Los A~Welts 34, Calff. 

I 

R 

on· 

• lid a career IR 

CONDITIONING 
H 

FRIG 
liNG 
R liON 

Train NOW for 
opportunities 
in these highly 
essential, ex
panding fields. 

REFRIGERATION OR HEATING SERVICE IN ONLY 6 MONTHS 
These service courses prepare you for domestic and 
commercial service, installation and maintenance of 
refrigeration or heatin~ equipment. A forecast of con
tinued hi~h-level building activity promises great 
opportunities for trained men. 

BECOME AN AIR CONDITIONING TECHNICIAN 
IN 12 ADDITIONAL MONTHS 

Either of the above courses will apply as full credit 
towards your Technician' s Certificate. Prepare for 
5pecific jobs in contracting, manufacturing, sales, 
as operating engineer, service manager, system lay-out 
man. The technician curriculum is tully accredited. 

ILWAUKII 

-SCHOOL of E.NGINEERING 
T uhnira/ lnstituu • Colltgt tJ/ Elutriral Enginttti118 

M ilitary, practical or prior academic 
training evaluated for advanced credit • 
Over 35,000 alumni. Faculty of 85 
specialists. Terms open APRIL, JULY 
OCTOBER, JANUARY. 
FREE - \V rite for "Occupational 
Guidance Manuals" and 1951 Catalog. 

······--··········--· 
I I

I 
MILWAUKEE SCHOOL OF ENGINEERING 

I Dept. PS-251 ,. 1020 N. Broadway, I 
• Milwaukee, Wis. l 
1
1 

Without obligation, mail Occupa- · · ·J 
1 

tiona! Guidance Manual on: 1 

I 0 REFRIGERATION, HEATING, AIR CONDITIONING I 
1 I 
1 0 Radio-Television 0 Electrical Power· I 
I 0 Welding Also 1951 Catalog for I 
I Electrical Engineering, B.S. degree I 
I I 
1 

0 Power 0 Electronics 1 
1 0 Check if W orld War II Veteran I 
: Name .•• •• •••.•••••••• ••. •• • ... .. . ... Age . • • • • • • • : 

1 Address . . . • • . • • . • • • • • • . • . • • . . . . . . . . . . . . . . . . . • • • • . 1 
1 City 4 ••••••••• • ••••• •••••• • ••• Zone ... State. . • • • • • I 

~--·············--------------~ • 
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IN 90 DAYS 
AT BOMB . 

Money-Making Career Open 
to Men and Women,- 18 to 60 
Hundreds of me n and wome n between 18 and 60 make $10 to $20 ln 
a single day giving sc ientific Swedl~h Massage a nd H :rdro-Ther apy 
treatments. There is big demand from doctors , hospitals, sana
toriums and clubs . Graduates earn large full time incomes from 
t hese or i n l)rirate p r actice in their own offices. Ot her s make good 
money from home t reatments given i n spare time. L earn this in
t eresting, money-making profess ion 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 )'OUr D iploma. Course can 
be completed In 3 to 4 months. Many earn 
whi Ie they Jearn. Begin your training at once. 

Anatomy Charts & Booklet FREE 
Enroll now and we will include, at no extr a cost. 
many needed supplies. F it yourself to help meet 
growing demand tor Sclentiflc Swedish Massage, 
Send the coupon at once for complete · details, 
Anatomy Charts and 32· Page Illustrated Booklet, 
FREE, postpaid. -- -- -THE COLLEGE OF SWEDISH MASSAGE 

Dept. 1708. 41 E . P earson. Chicago II, Illinois 
Please send me FREE and postpaid. Anatomy Charta, 32-page 

B ooklet and eomolete detalla on Home Tnlnlna. 

N arne .................. --.............................. ............................................. _ •• _ •• Ace ...... __ _ 

A ddre••····--·--···-··-·······-·····-·····-·-···,.·--·····----·-----··---···· 
Cl t.J ............................................................... - ......... &tate.--.. - · ..•.. I ..... I. I~····--· 

Thousands Enioy 

~WLER-FOO 
ACCELERATOR· 

Deoler 
/nquiriea 
lmit«< • . 

FITS N 
CLUTCHLESS 
MODELS 

( UT driving fa tigue in half with l efty! I nstoll this new left 
foot accelerator yourself in 60 seconds with just a wrench-no 
alterations to your cor ore necessary. Enjoy relaxed comfort on 
long drives. left)' lets you feed the gos with your left foot 
when you desire, relieves tension and fatigue in leg, bock, and 
foot. Safe, p ositive and conven ient. Swings out of way when 
not in use. Does not interfere with light swi t ch. Brings $5 
your cor up to date. Ppd . ................. ...................... ....... • 

SPECIFY YEAR AND MAKE. No COD' s please. 
INVENTORS MARKETING LAB 

1209 DeYoun B 690 Morke t St. Son Fro nc ' Colif. 
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Direct fro m the Dry La kes of 
Califo rnia comes authentic in· 
format ion to thri II the m ost se- 300 
date motor enthus iast. Illustra tions 

BIG LIBRARY EDITION ••• 128 PAGES 
Ten• of thouaa11<U of come• lult>e been sold-Shows by photos and draw• 
lngs how to build fast stock cars! California Roads t ers! 225 M.P.H. 
Rods! Covers ALL MAKES. Build your own Dual Manifolds! Supercharg
ers! Hot Cams! Water InJectors! HI-Comprt>sslon Heads! MJieage Devices! 
Get up to ten more miles per gallon! Get racing speed, lightning accel
eration, dynamic power Increases f rom any make passenger aqtomoblle! Get 
construction drawings! Tuning techniques! Speed trll'ksl Economy seerets l In· 
genious fonnulu! Covers "Racing Frames"-Redprocatln~,r 
Masses"-· 'Jet Engines' • -' '\'Vheel Geometry' •- · · Oynamom

SPIID SHOP 
METHODS 

eters"- " Re-Styling" - "<'ustornizfnj:!'"
Dua l Pipes, Gears, Fuels . Porting. Rc· 
llevl ng, Lowering! Balandng. :;o hrcnth-
taklng chapters! 
GREATEST VALUE EVER OFFERED 

Also get 40 page "DRIVING ECON· 
BOOK " plus big " 19Gl SP EED 

EQUIPMENT CATALOGUE," plus 
"WATER INJECTION, " plus 
"MILEAGE INFORMATION," with 

purchase of 128 page "SPEED & 
POWER"-5 Items $1.98 ppd. 

FREE 
BOOKS 

NEWHOUSE AUTOMOTIVE INDUSTRIES 
5805 EAST BEVERLY BLVD. DEPT. A·24 

LOS ANGELES 22, CALIF. 

T he demand for writers is creating great new OJlportunities and it'$ 
not as hard to succeed as you may imagine .• \ 1 home, you may learn 
fiction writing. best basis for all fields : ~hor t ~tories, radio & TV, 
articles, business items. Palmer training Is endorsed by famou s au· 
thors, scores of successful graduates. ( 'mnp'le tc inst ruction, profes· 
sional coaching. FREE book and lesson show bow you may enjoy an 
ideal part·tlm e or full·ttme career. W rlle TODAY (no sa lesman will . 
ca ll ). Appro\•ed for ,·eterans: advi se if eligible. 
PALMER INSTITUTE OF AUTHORSHIP, Since 
1680 N. Sycamore, Hollywood 28, Calif., Desk 

1917 
U-21 

ED .SALE 

OR GET YOUR MONEY BACKI 
Let Ed Sale teach you to pi~ with bls fa· 

mous diagram photo system. Book eontalna 53 
photos, 43 diagrams showing exactly how to place 

your fingers . Gives you llO POPUlar songs, words and 
mus ic-along with complete. easy to learn lru~tmcttons. 

Imagine your Joy when you find after only two weeks you 
are playing beautiful mus ic! Amaze your friends! Be the llfe 
of the party I SEND NO MONEY. Pay Postman $1.95 Plus Postage. 

Dept. PS·2 POINT PLEASANT, NEW .IERSEY 

YOUR RADIO 
with the real Radio Mikel Attaches In a 
jiffy- full Instructions given! Swell for 
"partles"-"cut In" on or "kid" regular 
network programs or put on your own 
broadcasts! Amaze your friends-real fun. 
Beauti ful Metall ic Plaostlc 6 ln. hlgbl 
1Z lAIII IIDAICAIT Willi BIYEM witll aacll .... 

SEND· NO MONEY Just pay POstman 
$2.99 COD plus postage or send $2.99 and 
we pay POstage! Rad i o .Hike Is available on/11 
from us b)' mall-ouaroflteed. 

BE· A ASTE BER 
arn $ J 5 to $50 a Day--

DON1T ENVY THE PLUMSEA-IE ONE 
Every akllled workman will tell you Uult Plumbers have the beat o f lt. 
WINTER and SUMMER the Plumber Ia buay at top waaea, No alllllecl 
Plumber Ia ever out of a Job- compare bia opportunltl- with 8DJ' 
trade. plua the QPPortunltlea of havtlllr your OWD ahop, 
We teach you Plumbing with TOOLS (not book• l under LlcenaecS 
Master PLUMBERS In one of the ftneat equipped acboola In America. 
We ma.ke you a Plumbe r . every braneb Ia t&Uifht thoroutrbly- Leacl 
Work - Blueprint tnr plan readlntr- atl other trlcke. 

LEARN IN 32 WEEKS WIT::~lRfl:l~ous 
lf you like to work with tools you owe It to y;ourselt to lnveattJrate. 
No need to ever work aa an apprentice. Get tree bulletin. Write nowl 
G. I. APPROVED. Our 24th rear. 

UNIVERSAL PLUMBING SCHOOL 
800 HOLMES STREET KANSAS CITY • MO. 

• 
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EARN $25 AND 
MORE A DAY I~-----~-

No~ 

B YOUR OWN BOSS! 
WANTED-men with ambition and desire to get ahead and 
make money in something for themselves. Act now-do as 
thousands of successful men have done-start on your own in 
floor surfacing with American Machines! 

. Take advantage of this opportunity if you want steady year 
,round work-earnings o( $25 and more a day-pleasant 
indoor working conditions-and a lifetime of comfortable 
li-ving for yourself and your family. No schooling-no 
experience needed. Sanders are easy to operate. Hundreds 
of prospects-new and old homes. Send coupon for "money
making" booklet entitled 
"Opportunities in Floor .-:--:-:-:--:-------:--- . . 
Surfacing" -enclose 2 5 c J if.> The Amertcan .Floor' Surfactng M~cbme Co. 

in coin or stamps 5§2 So. St. Cl-.ur St., Toledo 3, Oh1~ . 
to cover hand- ,£r:iclo.sed 1ind" .25c in stamps or coin fot 
ling bQ;oklet " Opportunities in Floor Surfacing". 

• · · telling me hpw I can start my own floor sand-
ing business. · ... · .• Name. _ __.. __ ..:;_ __________ _ 

ERICA • 
St~eet;;-·--------------

~x 

City Stat . .:-____ _ 

I. 
I 
I 
I 
I 
I 
I 
I 

I~LOOR MACHINES · -~-------------~ 

• Cultivation 
• Discing 
• Plowing 
• Mow1ng 
·Snow Plowing 

• Paint Spraying 
• Hauling 
• Animal Spraying 
• Seeding 
• Weeding 

• Dusting , 
• Weed Spraying 
• Grading- leveling 
• leaf Sweeping 
• Wood Cutting 

Write for CHOREMASTER literature show
ing uses year-round; and name of dealer. 

as low a s 

$148.00 
l lfl to 3 H. P. 

IIOREittASTEII ~;;~;~~~·"· 
The Lodge & Shipley Co. 816-2 Evans St., Cincinnati 4, Ohio 

IATI 
TRAI 

The aviation ind gently needs properly trained 
young men for essential civilian aviation . positions. 
Embry-Riddle offers maximum training in minimum 
time. Fully accredited 8-mo. to 26-mo. courses 
in all aeronautical phases. Thorough, practical 
instruction backed by 25 yrs. experience training 
today's aviation leaders. Complete school campus. 

Address 
SCHOOL OF AVIATION 
DEPT 91 MIAMI 30, FLORIDA 

Pltlllt P~i•t 

NAME 

Send coupon today I 

--------· 1 am interestrd in •• • 
0 A.&E. Mechanic 
0 ComiJ.!ercial Pilot 
O EnRineerin« 
0 A.& E. Combined 

Commercial Pilot 

ADDRESS -------------------
0 Flyintr Mec:henlc 

Cicy 

Scare 

0 Dnlrin• It Desi•n 

Ch«lt 0 ,., { gvecuan 
~;;; Non·Ver 
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MORE PAY · 
through 

·HOME STUDY TRAINING 
• tn 

SPARE T·IME 
• 

Do you want a better position--a larger sal· 
ary ? They are within your reach-now. LaSalle 
experts will guide you step by step in gaining 
business training which leads to greater earn· 
• mgs. 

The time-saving, interesting LaSalle Prob
lem Method helps you prepare at home, with• 
out interference with your present duties. 

Simply mark on the coupon the field in 
which you desire succ.:~s, and we will mail you 
a valuable book describiqg the opportunities in 
that field-plus "Ten Years' Promotion in 
One"-a book which has helped many men. 
Let us tell you how we have started thousands 
of average men and women on the high road 
to success and more money. Check and mail 
the coupon now. 

LASALLE EXTENSION UNIVERSITY 
A Correspondence Institution 

417 S. Dearborn St., Dept. 283-R, Chicago 5, Ill. 
Send me full information regarding the course I 
have marked- without obligation-plus " T en Years• 
Prom o tion in One. " 
0 Hif(her At'countancy 
0 C.P.A. Coac-hing 
0 Bookkeepin~ . 
0 Law: LL.B. De!!ree 
0 Business Management 

0 Salesmanship 
0 Traffic Management 
0 Foremant<hip 
0 lndustr' l Managemeni 
0 S te notypy 

(Machine Sh orthand) 

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

Address ....................•.....•.••..•.......................... ........•••.•• _. __ 

Mechanical, Civil, Electrical, Chemical, Aeronautical, Rildio 
( Televi.sion ) Engineering, Business Administration and Ac
counting. Also 36-weeks diploma courses in Surveying and 
Drafting. . 
Personalized instruction. Accelerated courses. For ambitious 
earnest students. P reparatory department. Approved for vet
e rans. 
Graduates In Demand. Hold positions of respons ibility the 
w orld over. Place.ment service. Future shortage of engineers 
indicated. P repare now. for the civil and military opportuni
ties ahead. 
Extensive campus. Well equippetl.. modern buildings and Jabs. 
Low cost. New terms start quarterly. Enter March , June, 
September. January. 
~-------Mail Coupon Today------~ 

I TRI-STATE COLLEGE 1 
I 521 College Avenue, Angola, Indiana I 

.Ple ase send me free catalog and special Information. 1 am 1 particularly Interested In courses as checke<d. I 
0 Mechanical 0 Civil 0 Electrical 0 Che mical 0 Aeronautical I 0 Radio (Television) 0 Bus iness Administration 0 Accounting j 

I 0 Short Diploma Courses I 
NAME . . . . . . . . . . . . . . . . o • • • o • • •• o • o o •••••• o o o •• 0 0 •••• • 

I ADDRESS . . ... . . . .• 0 .... . .. . .... ..... . ......... 0 • 0 • • 0 • • I 
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FISTULA 
FREE BOOK-Explains Dangers of 

Associated Ailments 

Avoid 
Dangers 

Delay 

Piles, Fissures and R ectal Abscess are common ail
m ents that may also be associated with n eglected Fis
tula. Our new 164-page illustrated book sent FREE. 
Write today-McCleary Clinic & H ospital, 271 Elms 
Blvd., Excelsior Spr ings, Mo. 

Gear 
1951 

Driven! 
Models 

No Belts! No Chainsi-New 
Now Available! 

You'll !Ike the smooth. pow· 
erful , gear·drl\·en. easy oper· 
attn~:" action of the 4·cycle 
ga~ollne engi ne·equipped Walk· 
ing Model with power turning 
clutch for each wheel or the 
Hiding Model with automotive 
type clltferentlal. Dozens of 
attachments for plowing. s ow
Ing. c ultivating. harrowing, 
mow·lng. raking. wood·saw

ing, snow·plowtng. EASY TERMS
with Pays .For·lts elf·Plan. SPECIAL 
Discount to User Agents. 

~~ 

Buy Direct 
from 

ManUfacturer 
and SAV£ 

WALKING 
MODEL 

2·3·41h-6 HP 
RIDING MODEL 

6 HP 
Fully 

Guaranteed 

Richfield 

WRITE TODAY FOR 
NEW FREE CATALOG 

Learn to cast thousands 
of perfect figurines. 
plaques, book ends, ash 
trays, etc. Start TODAY! 

NO EXPERIENCE 
GREAT PROFITS 

Little capital needed. Full In
structions. X .L. Ru bber. P ts. 
$2.00. Quarts $3.50. Models 
and enough rubber for 3 molds 
- $1.30 postpaid. 

3 4 03 S . M AD I SON ST. 
DEP T . 3. M U N C I E. IN DI AN A 

keyourown 
All ne«asary lapidary equipment is fumiahed, 

indudin.JI a tuper-cha111ed diamond blade for aawl.na. and 
all wheelt for crindina. shaping and polishintr. alro com· 
plete instructions. The complete equipment at t hc>wtll. 
le11 motor and belt, for only $29.50, 
f.o.b., Burlington, Wiacontin. Write 
today for information and litenture. 

8&1 MANUFACTURING C~ 
Dept. M Burlington, Wis. 

16 x 16· x 1 1/2" ... ea. $1.35 Place under seat cover 
Low .. t Prices-SAVE SO.,. I AUTO SEAT TOPPER PADS 

16 x 22 x 1 }?." ... ea. 1. 75 2 4 " x 60" x llh" . ea. $6.45 
18 x 24 x 1 / 2" . .. ea. 2.00 24" x 60" x 2" . . . ea. 7.95 
24 x 24 x "II/2" ... ea. 2.95 1 2" x 14" x ll/2".ea. 1.25 
Use for furniture cu s hion fillers. mattresses, Mattress pads, 
cushions. Foam Rubber Is a vailable In any size or thickness . 
Send For Free Price I.lst. I mmediate delivery. No C.O.D. ' s. 
Add 10 % for Postage & Handling to Above Prices. Please print. 

RIOR RUBBER COMPANY, Dept. S-16 
50 East 22nd St. Chicago 16, Ill. 
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LEARNED 
QUICKLY 
AT HOME 

" I didn't dream 
I could actually 
learn to play 
without a 
teacher. Now, 
when I play for 
peoy.le they 
hard y believe 
that I learned 
to play so well 
in so short a 
time." 
*H.C.S., Calif. 

Wha_t Instrument Would 
Y·ou Like to Play? 

JUST name your instrument and we'll show you how you can 
learn to play it-quickly, easily, in spare time at home. 

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

The truth of the matter is that thousands now play who 
neuer thought they could! Yes, men and women everywhere 
have discovered this amazingly easy way to learn music at 
home. Now they are enjoying the thrilling satisfaction of play
ing the piano, violin, guitar, saxophone ' or other favorite in
struments. Some of them are playing in orchestras and over the 

radio; others are teaching music, mak-
EASY AS A-14-C ing money in spare or full time. And 

thousands are having the time of their 
lives playing for their own enjoyment 
and the entertainment of their friends . 

No tedious study and practice, no 
tiresome exercises. You learn to play 
by pla,•ing-start right in with the mel-

"My selling time actually shows me a profit of 

TO AN 
with Science's New Midget Miracle, the 

PRESTO Fire Extinguisher 

• 

says M. R. Stc1nley of Montana. Many 
others "cleaning up" -so can YOU! 

T HIS is an amazing new kind of 
fire exting·uisher. Tiny " Presto" 

(about the size of a flashlight) does 
job of bulky extinguishers that cost 4 M. R. STANLEY 
times as much, and are 8 times as 

Sc:lenc:e•s 
New Midget 

Mlrac:le
,.PRESTO" 

heavy. Ends fires fast as 2 seconds. F its 
in palm of hand. Never corrodes. Guaran
t eed for 20 years! Sells for only $3.98! 

Show it t o owners of homes, cars. boats, 
farms, etc., and to stores for re-sale. Make 
good income. C. S. Melious made $175 in 
just first 5 days. C. Kama, $1,000 a month. 
Write for FREE sales Kit. No obligation. 
IVIERLITE INDUSTRIES, Inc •• Dept. 112, 
201 East 16th St., N~w York 3 , N. Y. IN 
CANADA : Mopa Co.~ Ltd.~ 311 Dowd St.~ 
lV!ontreal 1, P. Q. 
(J:f you want a regular Presto to use as a demon
s1rator, send $2.50. Money back if you wish.) 

PLAYS AT 
DANCES 

"Your lessons 
have bee n 
most satisfac
tory . I can 
pla-y all of 
the popular 
songs. I have 
earned money 
p l aying at 
dance s." 
*E.N.j ., New 
York. 

when they foun._ 
'hey could play 

this easy-as-ABC wayf 
PLAYS ON 

RADIO 

" I can't keep 
from telling you 
that I have a 
good position 
playing from 
KTHS, Hot 
Springs, Ark., 
every 
i ng ." 
Okla. 

morn
* J .s .. 

ody of a simple tune! It takes only a few minutes a day; 
the cost is trifling. Does it sound too good to be true? Mail 
the coupon and ~et the FREE PROOF ! 

SEND FOR FREE PROOF 
Fascinating illustrated booklet answers all your questions; 

free Print and Picture Sample shows how method works . If 
interested, just mail coupon. U. s. School of Music. 82 
Brunswick Bldg., New York 10, N. Y. 53rd Successful Year. 

• Actual Pupils' 11ames 011 request. P·ictures by professional models. 

FREE! Print and Picture Sample 
I u. s. School of Music , 82 Brunswick Bldg., New York 10, N . Y. I 
I P lease send me Free Booklet and Print and Picture Sample. I I 
I would like to p lay Instrument checked below. I 
I Plano Saxophone Modern Elementary 1 
1 Guitar Trumpet, Cornet Ha rmony I 

Hawaiian Guitar Reed Organ Mando lin 
I VIolin Tenor BanJo Practical Flncer I 
1 Plano Accordion Clarinet Control I 
1 Have You · I 
I Name . .. .. . ... . ................... .. .. Ins trument?. • • • • • I 
1 Address. • . . • . • • . • • . • • • • . . • • • • • . • • . • • . . . • . . • . • • • • • • . • 1 
I Ci ty .. . .. .. ....... .... . ....... .... . State ..••.•.•••• • • • . I 

~------------------------------~ save 2c-Stlck Coupon on Pe nny Postcard 

Whim~2 t,~ WEAKliNGS PAID~~ 
to become on if/1-lfroullfiHE·MAN .a~? 

Which One Paid Hundreds Of 

· tarry 
Campbell . 

Rex 
-.ill Dollars To Train At My Side? 

Re x Fe rris, was a skin· 
o.v weaklinJ!. oaid a few 
cents to st~rt building 
Into a Champion All 

A round He !lion! 
L a rry C a mpbell 
paid me hundreds of 
dollars to train at my 
s ide years ago. Start 
to become an All· 
Around He lllan at 
home with these 
same secrets for only 
a few cents 
-like Rex 
Ferris did! 

Be a Winne r at Anything Y OU 
Tackle with Progressive Power 

SPORTS! JOB ! SC HOOL ! FRIENDS! 

5 GREAT 
BODY 

BUILDING 
PICTURE 
COURSES 

All YOURS 
for only 

lOc 
inst e ad of 

$ 1.00 

I JOWETT INSTITUTE, 230 Fifth Ave., N. Y. 1, N. Y. PS-12 : 
I F R E E o~ar George: - l'lea:;e send IJy return mall. pre· I 

paid, FREE Jowen'>:< Photo Book of Strong Men. 
1 plus all 5 Muscle Bulldlng Courses. 1. Molding 1 

a Mighty Chest. :.!. Molding a Mighty .Arm. • 
I Photo Book 3. Molding a Mighty Grip. 4. Molding a M1ghty ,.. 
I . of Strong Men Bad<. ~. Molding Mighty Lcg~-Now nil In One 1 
1 Volume " How to Become n Muscular He-Man." I 

Enclosed find 1 Oc for po!ltnge and handling. 
I ~o C.O.D. ' s. I 
: N arne . ••••••••••• : ••.•• . ••••••••••• .•.• •. Age . • • . • • . . : 

1 Address •••• • • • • • • • • • • • • • • • • • • • · • • · • • · · • • · • • · • • · • • • · • · I 
I City .. •••• • •• • ••••• • •• •.•..... Zone &. State. . . . . . . . . . . . I 
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Defense Plans Mean Bigger Pay 
for Good Machine Shop Men I 
• 

ou an 

GET bigger pay 
in this ESSENTIAL field ! Learn 
shop work quickly-with big 
home study and reference 
course, the thoroughly revised 
American Machinists ' Library. 

I lelu•es. 2187 Pa1as, Z1111G Pictures 
How to operate lathes, d r1lls, 

other machine tools; turning, 
boring, grinding, gear cutting, 
jigs and fixtures, drilling and 
surfacing, punches and dies, 
and MUCH MORE! Timely In
formation on airplane assembly 
fixtures. Illustrations show 
every operation clearly. The 
facts are up to date. Brings 
you the extra " know-how" 
that means ditference between 
"just another machinist" and 

1 FREE 10-Days' Examination 1 
a Master Machinist. Invaluable 
help for anyone-from appren
tice to shop executives. Packed 
wit h short-cuts. Will help to 
put you in big-pay class and to 
rat e as an ESSENTIAL worker. 
Send no money. Mall coupon 
for 10-DA Y FREE TRIAL. Note 
special price. easy terms . 

•••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••• • • 
: McGraw-Hill 6ook Co., Dept. PS-2 : 
: 327 West 41st St., New York 18, N.Y. · · : 
: Send for 10 days• FRJ<:E lrial. the American Machinists ' Ll - : 
• brary. IC not satisfied I will return books . Otherwll'e I w i ll • 
• send $ 3. 5 0, plus postage. then: and $4 a month for 6 : 
: months . (Reg. price 5 30. 50: you save $3.) • 
• • • Nn.me . . • . .• . . ... .. .....• . •. • •• .. .••• • ••••••••••••• . • • • 
: Home Addres s . . . . . . • . • • . • . . . . . • • . . • • • • • • • • • • • • . . . . . . : 
• . PS-2 • 
: City & State. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . : 
• 0 WE'LL PAY POSTAGE If you enclose $3.50 first payment • 
: WITH coupon. S:une return privilege for full refund. : 

~-···································· ~··············~·········· 

I 

SAVE time, materials 
and money 

P AINT buildings, tractors, 
trucks. Refinish furniture 

and fenders. Inflate tires; lubri
cate motors and impl~ments. 

Destroy weeds. Rid live stock and 
pens of pests and parasites. 

First job pays for the outfit. Then it 
is yours for a lifetime of trouble-free 
service. 4 models at 4 money-saving 
prices. If your dealer does not have 
them, write for liter
ture and .prices, giv
ing his. name. 

pressure queen 

• The only .4 cylin
der portable. Out
performs them crll 
for spray painting 
without · pulsation. 

THE CAMPBELL-HAUSFELD CO. 
151 RAILROAD AVE. HARRISON, OHIO 
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America's Most Complete Stock 
of Kits, Leathe~s, Tools, Supplies 
It will pay you to get acquainted now with 
LARSON Leathercraft. Easy-to-Assemble 
kits for beginners require no tool s or 
experience to make belts, billfolds, purses, 
gloves, woolskin animals, etc. Complete 
stock of moderate-priced tooling leathers, 
top -quality c.alfskins, tools, supplies f or 
advanced hobbyists and leatherworkers. 
Send lOc TODAY for new 24-page catalog_ 
J. C. LARSON CO., 820 So. Tripp Ave. 
Dept. 5-1.7 ... CHICAGO 24, ILLINOIS . ... -

Money 
Back 

Guarantee 
American made. Sturdily constructed, 
yet weighs only 11 ounces I Scientitl 

.. ·~_ground , powerful lens that gives 
field or vision or 11 0 yards at 1 0 0 0 yarps 

distance. Adi us table all distances, eye 
widths. 20 Day MONEY BACK GUARAN· 

TEE. Case and straps Included. SEND NO MONEY. l'ay postman 
$4.H5 plus postal charg~~ on de lin•n. Cash orders preJ)aitl. Adtl 
Federal Tax. UNITED PRODUCTS CO. 
9043 s. Western Dept. KG-401 Chicago 20 

RUPTURE! 
An amazing Air-Cushion 
Invention allows body 
freedom at work or play. 
Light,neat,cool,sarutary. 
Durable, cheap. Day and night protection helps 
Nature support weakened musclesgentlybutsurely. 
No ris k. Sent on Trial I Write NOW for free Booklet and 
Proof of R-ults. All correspondence confidential. 
Brooks Company, 163-H State St., ManhaJI, Mich. . 

I 0 • 
TAKE ORDERS FOR NATIONALLY 
ADVERTISED WATERLESS COOKWARE 
811 Money Full or Spare Time 
Startlnl a Carlton Cookware Club 
Bill earnings daily taking fas t 
orders for amazing new kind of 
Stainless Stee l Waterless Cook
ware under Sensational Plan that 
makes it easy for every housewife 
to buy. Club privileges permit 
your customers to get Matched 
Sets of CARLTON WARE with
out missing the money-on sensa
tional new Easy Payment • • ADD
A-PIECE" Plan-PLUS up to 
$8.00 worth of gift bonuses. No 
experience needed. We show you 
everything,.-supply" everything 
FREE. Earnings· start at once. 
Rush name ·and address. Be First! 

FREE! 20-use . 
Set of. Stainless 
Steel Cookware 
Given As a Bonus 

CARLTON OF CARROLLTON, Dept.27-B, CarroiHon. Ohio 
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NELS IRWIN 
iQS- .. Btne-
flt bJ IIIJ n
perfenre. My 
plan has 
tboulandl!' 

... ... ~·:--~ · ' 0 

a complete shop in one precision machine! 

The IDEAL 
LAWNMO 

SHARPENER 

• sharpens hand 
and power mow 
ers 
• compl e tely 
new-based on 48 
years of lawn
mower sharpener 
experience 
• complete with 
bed knife grind
er and lapping
in Recondttioner 
- a ll operated by 
same motor 

You can do precision lawnmo_wer sharpening faster and 
easier than ever before on the Model 300 Ideal Sharp
ener. No disassembling needed, place the entire mower 
in the machine. You can make more money and do better 
work with an Ideal. Get all the facts, compare, no other 
sharpener offers as much as the Model 300 Ideal. 

W rite T oday For Free Catalog 

THE FATE·ROOT·HEATH COMPANY 
• 

DEPT. H-4, PLYMOUTH, OHIO 

. . . 

COAST INDUSTRIES Depf.~ :J 1 
1004 s. Los Angeles St., Loa A~eele• 1 S, Calif. 

Gentlemen: Please rush me all the details· FREE. 

• •Pteastd 
wi th your 

rse and I"m 
'being swamped 
with work to 
d .. q. • W.F., Pa. 

STAR·T AS . HIGH 
AS $3,450.00 YEAR 

Many ea rly Examina- /----_------
tions Expected. Pre- I Frankhn Institute 
pare NOW! Veter- 1 Dept. N-81 
ans Get Special 1 Rochester 4, N. Y. 
Preference! 40- J (Not Gov' t Controlled) 

. . Gentle m en: R u s h to m e FREE 
Page Civil Serv- o of charge, lis t of U, S . g overn 
i c e B o o k 4. ment big pay jobs. S end FREE 

FREE 
~ 40-page b ook d escr-ibing salaries, 

0 vacation s , hou rs, w ork , et c. T e ll 

Ma il 
Cou pon 
T o day 
SURE 

* 
' 

() me h ow t o qualify for one of thes e 
1 job s. 

I ~ lSr~Jnrl~ ....••••••..••..•..........•........•...............••.•.••••• 

1 Street ................................................................. . 
I City ..... ............................... Vet ? ........................... . 
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Regardless of your present draft status you 
should investigate immediately the advan
tages of Northrop training. Northrop Aero
nautical Institute is accredited by the U. S. 
Air Force and the Navy. Graduates in 
Aeronautical Engineering meet the edu
cational requirements for Air Force 
Cadets and Officer Candidate School as 
well as the Naval Aviation Cadets. 

l L-::::::::::;;iiiil--:A 34-page illustrated catalog· describes 
Aeronautical En~eering and Aircraft & 
Engine Mechanics courses. Tells you how 
th~ training can affect your whole future. 
Includes information on curricula, equip
ment in use - jet engines, large and small 
aircraft, and experimental and labora
tory ~uipment. This detailed up-to-the
minute information is available to you 
immediately without obligation. 

SEND TODAY FOR THIS VALUABLE INFORMATION 

:~:·~~~~ANs Aeronautical Institute 
1525 E. Broadway, Hawthorne, Los Angeles County, California 

The NEW Model 50 UTILITY TESTER 

FOR REPAIRI 
LL ELECTRIC L 

PPLI CES· S 
an all-around electrical trouble shooter .. 

t Measures A .C . and D.C. Voltages, 
,A.C. and D .C. Current. Resist
ances. etc. 

• Will measure the current consump
tion while the appliance under test 
is Jn operation. The appliance or 
utilitY may be plugged directly 
into the front panel receptacle. A 

·special pair ot Insulated clip-end 
leads Is Included for motors; etc. 

• Incorporates a sensitive direct
reading resistance range which 
will accurately measure all resist
ances commonly used In electrical 

appliances, motors, etc. This 
range will enable continuity 
checks and tests for shorts and 
opens. 

•Will test thermostats, radio 
tube filaments, bulbs, fuses, 
fluorescents, condensers, 

Handsome round cornere colls clrcu 1 t d switches, field $ aso 
molded bakeline case 31/a'' x breakers, Ught· • 
57/a" x 21f4". Complete with all lng systems, etc. 1 
test lead~ and ~nstru,tions. 

SHIPPED ON APPROVAL 
·No Money With Order- No C 0. D. 
Try it 10 days before you buy. If completely satisfied send check 
or fe\.0. for $13.90, if not, return to us-no explanation necessary. 

SUP~RIOR ELECTRONIC CO., INC. 
Dept. A-9 • 227 FULTON STREET e NEW YORK 7, N. Y. 
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Learn at 
Free Literature Tells How 

Watchmakers in big demand. You train 
step-by-step under experts. You learn to 
take a watch apart-repair and put in 
perfect working order. 10 easy lessons. 
We furnish all t ools, and a 15 jeweled 
watch. Practicemovement with first lesson. 

Turn spare time into cash
perhaps a business of your 
own. A licens.ed school. Stu
dents 18 to 65 have profited 
by our training. Low cost. 

Write Today for All tlte facts-No o&ligotion 

WATCH REPAIRING 
Dept. PS-21, 2870 Elston 
. Ave., Chicago 18, 111. 

BRA NO 

N EW 

33 MODELS 

$14 :~ 

30 DAY FREE TRIAL 
High Power 

BINOCULARS 
Finest Precision Optics 

Featherlight 
Money Back Guarantee 

Easy Pay Plan 
Leather Case lncl(i 

Fnrrf Catalog & Book 
"How to Select Binoculars• 

Dealer Inquiries Invited 

BUSHNELL ~~tau Bushnell Bldg., Dept. P22 
Pasadena 1, Calif • • 

BIG-MONEY FOR YOU 
Selling Mechanical Trades 
$ 9 00 1t saws all Metals, Bolts, 

• Prepaid Asbestos. Rivets, Wood. Fl· 
br e, Pipe and Tubing. I nvest 
only S9 In demonstrating 
sample. You can make over 
$50 daily. Write ror details. 

E. H. STACKHOUSE 
219 N. 63rd St. 
Dept. PS-1250 
PHILA., PA. 

AIM YOUR APTITUDES They'll pay bigger 
dividends in earning power, job satisfaction. Re
member, it's never too late to be right about 
yourself-never too early, either. Our new apti
tude analysis, based on methods applied to over 
7 million veterans, helps you pl!ln your career. 
Write for our free questionnaire. 
U S VOCATIONAL GUIDANCE BUREAU Dept. A.-P. 0. BOX 2521 

• • HARTFORD, CONN. 

ELIMINATE HAND SIGNALLING 
S & L DIRECTIONAL SWITCH 
The lowest prieef! Dlredlanal 

Swlteh that meets all 
S.A.E. requirements. 

Here is a safe, comfortable way· 
o f signatling y our Intention to make 
a left or right turn. Flashes from 60 
to 80 times per m i nute. No need to 
roll down window to sla:nal turns In 
cold winter weather. 

Kits furni s hed wi t h all necess ary 
material for perfect ins tallation. No 
out~lde mounting of any kind. U s e s 
your present parking and tall lights. 

9 
Send chuk Either or our two models fits most 

S 
c ars from 1942 to 1950. 

or Money Specify year a nd make of car. 
Order. Money-back g uarantee. 

Postage A Perfed Glft for Motorists 
'ostpald extra on 5 & L AUTO SALES 
In U.S.A. C.O.D.'s Box 6414, Dept. C, Chicago 7, Ill. 

• 
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A FASCINATING ••• MONEY-MAKlNG 

e c s 
America's 12 Most Famous Artists Show You How! 

- -----....-.......- --
-~-~ -:;;;-:::::-=-- -:. ----- -

Norman Rockwe!l 
AI Parker 

Jon Wh itcomb 
Ben Stahl 

Stevan Dohanos 
Robert Fawcett 

Peter Heick 
Austin Briggs 

Harold Von Schmidt 
John Atherton 
Fred Ludekens 

Albert Dorne 

• 

ELECTRONIC KIT 
TROUBLE DETECTOR 
(Checks shorts, wattage, 

cont inuity, etc.) 
is se nt to all stude nts 

Now, for the first time, you can study art 
under the personal supervision of America's 
1 2 most famous artists. And you learn at 
home, in your spare time! Write today for 
our handsome illustrated booklet that tells 
you all about it. It's FREE-Write today' 

~- • FAMOUS ARTISTS COURSE • .. 
I Dept. 11-N, Westport, Conn·. I 
I Please send book about I 
I your home study art course. I 
~ I 
I M~i:rs:·~··· ·········· ·· .......... , ..................................... Age ............ I 
I I 
: Street ......................................................................................... I 

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

·---------------· 

Learn thi s fascinating b ig money paying profession at 
home in your .spare time. Learn by doing, by working 
with your hands building, testing, repairing electrical 
appliances of all kinds. Electrical appliance repairmen 
are needed everywhere-wherever electricity is used • 
You need no special previous train ing or experience. 
Age "is no handicap. CHRISTY has trained over 33,000 
men in all parts of the world. Men who today com
mand big wages or own profitable businesses of their 
own • 

PAY LATER FROM EARNINGS WHILE LEARNING 
• 

CHRISTY shows you how to make money while still 
learning, what to charge, how to set up your own shop, 
how to build power tools from spare parts, etc. It will 
pay you to write today. 

r- -c;.;;:;-T~;;;s-;c-;o-;;::-;e:;.-;a-:;o-;------ I 
4432 N. KedZie Ave ., Chicago 25, Ill . I 
Send me your FREE book on Electrical Appliance Repairing 1 
and special form for "paying later from earnlngo; made 
while learning." I 
NAME ..••• ••• •••• • ••• •• ••• • •••••••••• AGE . -~ •• ••• I 

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

I CITY ...•..•••• . •••••••...•.. . ... ST~~TE. o o o. o . o o • • ____________________ t 
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Jewelry
Stone Setting 

WATCHMAKING 
& Chronographs 

• • 

Engraving 

"3 High-Paying Trades in 1 Career" 
Serve in Emergency-Profit I• Industry . 
Increasing needs In Industry-defense-the trades-
for thoroughly trained men. 

Write for catalog and full lnformatlon-al~o 
Inquire about correspondence courses. 

MAIL THIS COUPON TODAY 

----------------------------KANSAS CITY SCHOOL OF WATCHMAKING 
1218 Admlrai Blvd. 
Kansas City 6, Missouri 

Please send me, without obligation, complete In· 
formation on h"aining in the above courses. 

Name -----------------------------------------
Street--------------------------------------
City -----------------State-----------

0 Check if Veteran G. I. Approved 

• 

~ , 
p 
4 . and SCIENTIFIC 
~Jf/ MOTOR TUNE-UP 
~~ -One of America's 
? ~ Fast-Growing Big-Pay Industries! 

e Lay the foundation now for something 
bigger a nd better-get into the fabul ous 

Diesel Industry. The U. E .I. Pla n for learn
ing Diesel a nd Scientific Motor Tune-Up 

is simple, practical and is based upon the 
principle of learning-to-do-by-doing. Essen
tial fundamentals are gained through spare

time hom·e-study, followed by actual shop 
practice. Competent instructors guide you step 

by step~you learn the HOW a nd WHY of Diesel 
operation, service a nd main tenance. Get a ll th.e 

facts-mail the coupon a nd we'll 
send you a free copy of "Earning 
Power in Diesel." Mail coupon today! 

UTILITIES ENGINEERING INSTITUTE 
Chicago 14, Illinois founded J927 

----------------------~ mums EJICIIWiiG IIISTITITE, II~L II ·11 I 
2525 Sllemal• An., c•lcap 14, 1111•11 I 

Please send me, without obligation, your book I 
"E;uning Power in Diesel!' 1 
NAME (print) .. ....... . .. ... .. . ....... AGE...... I 

I I ADDRESS • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • I 
1 CITY. . . . . • • • . • • • • • • • Zone. • • • • • State. • • • • • • • • • I 
1 0 Check here for Information if you are under 1 '1 I 
~------------------------------~ 46 POPULAR SCIENCE 

MODERN ,:~::R SHARPENER 

FOR LAWN MOWER SHOPS 
FIX-IT SHOPS 

. GOLF COURSES • PARKS 
101 OTHER JOBS 

Sharpens All Ree l T)'pe Mowe rs • 
Hand. Power or Gang • 10 to 20 
Minutes • No Dis mantling • No 
Extr• Attachments Needed. 
All reel type mowers. f rom ~-Inch 
edgers to :lR·Inch power mower s. 
are quic kly s harpened tc> extreme 
ends of both left and right twist with 

motor blade!<. Handle. wheels. roller and motor re· 
main In place when s harpening 
Is In process. Bed knife Ia 
s harpened In s ame brackets. 
Grindin g head r ides on five ball 
bearing races. Easy to operate. 
Also sharpens chisels, Joiner 
knives, p laner blades. Big profit maker. Own your own 
business. Send Today tor FREE 111u1trated Bulletin 
No. 11·C1. Prices SubJect to Change Wit hout Notice. 

IMPROVE YOUR T-V RECEPTION 

$4~ Avoid Flicker and Fuzz . • . 
Get Sharp, Clear Pictures 

Fletcher T-V Antenna Rotater 
Simple to install , rugged in construction, nothing 
to- go wrong. Rotates outside antenna full 360° 
for best picture reception on each channel. 
Shipped Prepaid ... Send your check or money 
order today. Stocks are lim ited. 

Satisfaction guaranteed or money 
cheerfully refunded. 

ELECTRONICS SUPPLY CO. 
150 West Green Street, Pasadena 1, California 

Would YOU like to have ALL THE LAWS 
OF SUCCESS in ONE COMPLETE COURSE

So you won't have to read hundreds of books to 
get it? Then write for FREE Booklet "The Mas
ter Mind" by Nar.oteon Hill. No Obligation. One 
student writes, • My sal~ry went up from $50 a 
week to $8000 a year." Write today. 
RALSTON PUB. CO. 141 Engineers Bldg. Clenland, 14, Ohio 

SILVER SO~~~~,!~~~~m~.~~! $6 
EQUAL TO WELDING FOR MOST PURPOSES 
D o you r ow n repairing. Klt tncludt~.s ,me rube 

~liver solder flux and 10 5-in. lengths silver soh.l er alloy. 
Hottest ALCOHOL TORCH known. 2700° F. flame. Operates 
in any position, Indoors or out. Torch alone $5. Kit alone 
ol.50. Complete Instructions Included with torch and kit. 
AM No " e4ch order to BPVhl toward. ahiwing cAarues 

AIEIIWI PltDICTS CliP., 422 S. lunera St, Da~l 21, t•ICIII 5, Ill. 

\ 
Do Whae Other• Now »-. 
We•r • Form Fittln1 

MILLER Truss 
which provides natural freedom 
and comfort in working, play· 

ing, walking, dancing. horae 
back riding, swimming. when 
sleeping, etc. You jun cannot 

.afford to be without thia pro
tection and convenience. 
Wear theM ILLER Truaa and 
eonault your phyeician before 
decidinc to keep it. 
Write me today for ~REE 

descriptive circular. Sent in a plain, sealed envelope. 

FRED B. MILLER MaaalactwueE 
Dept. P. S., HageEstowa, Muylaad. 
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MAKES YOUR 

PLAYING 

First and only seamless bell, of superior I • 
I 

new metal, made by electro-mechanical 
process. Impossible to overblow or crack & 
a note! Gives amazingly greater flexibil-
ity, richer tone quality, easier response. 
Exclusive on Conn trumpets, cornets ami 
trombones. Most important developmer 
in years. Preferred by the leading artist, . 
See your Conn dealer or wr·ite us . Please men· 
tion instrument. Conn Band Instrument Div., 
C. G. Conn Ltd., 232 Conn Bldg.,Elkhart.Ind. 

• 

TRAIN-. ----~----~ 
• IN - AIR CONDITIONING - REFRIGERATION 
• AND/OR ELECTRICITY, MAJOR APPLIANCES, 
• SERVICE, MAINTENANCE & INSTALLATION 

. IVrite for Cntalog PSh 

COMMERCIAL TRADES INSTITUTE 
• 200 South 20th St., Birmingham, Ala. 
• Member: Southern Association of Private Trade Schools 

An approved school to TRAIN Veterans & Non-Veterans 

A CHALLENGE fROM 
Help Stop Crime! Train 
money. Amazing training course from the NA
TION'S CAPITOL I center of law enforcement) 
by former U. S. GOVT. AGENT and NAVAL IN
TELLIGENCE Officer exposes actual methods used 
by Criminals. Write for FREE BOOK. State age, 

INTERNATIONAL DETECTIVE TRAINING SCHOOL 
1701 Monroe St., N.E. Dept. 212 Washington 18, D. c. 

power! 
Amaze everyone your new spell
binding technique. New, easy .to master 
course teaches you this mystic art 
quickly, professionally. Send for this 
Valuable Book now! '' 25 Lessons in 
Hypnotism'~ Just Pin $1 to this ad. Sat
isfaction guaranteed or money back. 

Books Publishing Co. 56 W. 24th St. New York 10, N.Y. 

MAKE BIG MONEY SHOWING THE BOSS 
HOW TO SAVE MONEY! STUDY AT HOME . 
Do you want to double or triple your pay? 
Do you want to give instead of take orders? 
Then send for my Short-Cuts to Success 
without cost or obligation. Tells how men 
like yourself win big money and industry's 
top jobs in the no-competition Management 
Profession after a few short months! Previous 
experience not important. Ean1 extra money 

while learning. Knowledge of this profession is VITAL to 
men about to enter the Armed Forces. DON'T DELAY
write for FREE booklet and information today! 
GODFREY H. KURTZ, President, Industrial Engineering 
College, 3309 W. Washington Blvd., Chicago 24, Ill. 

' 

• 

M AM M 0 T H 19 ~- I n c h P 
1
yCJ ~ ER E 

AM-FM Radio and 3-Speed Phonograph 

Be your own iudgel See and 

hear Midwest Television in o/OUr 

own home. Then decide wheth

er to keep it or have your money 

refunded. Low Factory Prices. 

• • •••••••••••••••••••••••• 
MIDWEST RADIO & TELEVISION CORP.I 

909 Broadway, Cincinnati 2, Ohio: 
. I 

• 
---------~-----: 

• ------------· • I I 

-------ZONE STATE I 

• •••••••••••••••••••••••• 
• 
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I 
TODAY shop men are in big demand. Don't miss the chance 
to a-et into the big money class and to qualify for promotions to 
high pay positions. Opportunities are open to men who add to 
their "know how" day by day. Equip yourself without delay. 

8 BIG BOOKS ON APPROVAL 
Modern Shop Practice, 14th edition, is the 8-volume set for 
the use o.f ambitious men. It contains 4,000 pages of vital in
formation-3848 Ulustrations-167 tables. Written simply and 
cle.arly by 41 experts in tool making, pattern making, foundry 
work, forging, mechanical drawing, blueprint reading and 
many other skills. With the set we include a special binder of 
860 profusely illustrated pages covering machine shop opera-

tions step by step, and 293 actual job tick-
DICTIONARY OF ~~th~ ~~~ in all! See also our gift offer 

MACHINE 
SHOP TERMS 

Pocket Size 
lncluded as gift 
If you act NOW, 
whether you keep 
or return the s et. 

Send the coupon NOW. Examine these 
books and note their great help to you. If 
you want to keep the set, pay on the very 
easy terms. If not, return the 9 books and 
owe us nothing. Remember-we now give 
a year's consulting privileges with our en
gineers without charge. 

PUBLISHERS SINCE 1898 -------------------AMERICAN TECHNICAL SOCIETY, Dept. 5220 
Drexel at 58th St. , Chicago 37, Illinois 
Send me the 8 big books and special binder on approval. I wUI pay 
delivery charges only. If I decide to keep the books I will send 
$3.00 In ten days and $4.00 per month until the total price of. 
$34.80 Is paid. If I return them In 10 days I can keep the dic
tionary and owe you nothlng. You a lso agree to send me a certlfl· 
cate entitling me to consulting privileges without extra charge. 

Name•----------~---------------------------------------

Addres~------------------------------------------------
P iease attach a letter stating age, occt•patton, emp loyer's name and 
address and name and addrot'ss of at least one business man as 
reference. Men 1n service, also pleas e give h ome address. 

AVIATION CAREERS 
Prepare for success in aviatio11 -
World ' s fastest growing industry. Train 
at Sparta n-1 nternationa lly-fam ous 
school. Complete, thorough courses in 
all phases of aviation. Gov ' t approved. 

Write Department PS-21 

SPARTAN SCHOOL OF AERONAUTICS 
MUNICIPAL AIRPORT e TULSA, OKLAHOMA 

No Extras 
to Buy 

The Mulsifier Rotary SoU 
Tiller! Unsurpassed for till
ing and cultivating. Makes 
it easy to work 1 to 20 
acres. Prepares the soil in 
one operation. Nothing- to 
do but guide it. H igh
powered-adequate for all 
soils. Unbreakable tines. Gives you more horse
power per dollar than any other garden tractor. 
Attachments available. Money-back guarantee. 
Send postcard for circular. 

MULSIFIER IMPLEMENT CO. 
-

7760 HAMIL TON, DETROIT 2 , MICH. 

*Trade Mark Reg. U. S. Pat. Off. 
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• PAINT, ENAMEL 
Suitable 

for 
• LACQUER 
• GLUE, PASTE 
• OIL & CHEMICALS 
Ideal for 

Workshop use Household, 
Factory and Hobbyists 

100 Assorted Brushes ................... ..... $4.00 
50 Assorted Brushes........................ 3.00 
25 Assorted Bru~hes.. ... .......... ......... 2.00 

MINIMUM ORDER $2.00 
Postpaid. No C.O.D. 

9015 Fifth Ave. 
Brooklyn 9, N. Y. PS. ELGENE MFG. CO. 

PICTURE DEVELOPING OUTFIT $4.99! 
Complete Home Photo Devel· 
oping, Printing Lab Outfit at 
Half tile Price Offered In 
Stores! Includes printer and light 
box-3 developing trays, 3 packs 
developer, 3 }>acks fixer, 25 sheets 
or 4 x 6 photo paper, stirring rod, 

\fi. 
.,.. safellgbt, 4. oz. gradnate, tiler· 

:~· - mometer, 100 art corners, Be· ·'f ginning Photography Course 
and How You Can 

EARN $25.00 to $50.00 A WEEK 
making pictures, photo cards and dc,·cloptng films ror othera. AP
proved by Professionals. Many boyg and girls from 8 years up learn 
in a Few Hoursl Ideal Start In Photography For Anyone! 

SEND ONLY $1 00 (hill. ck, mo) and pay postman $3.99 plus C.O.D. 
• postage or send $4.99 plus 40c pOstage for p,p, 

delivery. ORDER YOUR LAB N OW AND S TART LE ARNING AND 
EARNING GOOD MONEY IN PHOTOGRAPHY THE FIRST WEEKI 
MIDWAY CO. Dept. FPS-2 KEARNEY, NEBRA.SKA 

and 
Only one thl~~g stands between you and a top executive' a P87··tha 
ria'ht kind of ability. You may be skilled in your work, yet If not 
trained in management you are not likely to be promoted to im~r
tant executive jobs. Thousands win (>romotlons thra LaSalle's Ex
ecutive Training--and YOU too can pln tremendous advantage over 
others b7 knowing management princi plu. Write today for FREE 
48-page book, • '14 Steps to Executive Leadership.'' 

LASALLE Extension University, 417 So. Dearborn St. 
A Correspondence Institution Dept. 283-BM, Chlcap 5, 111. 

Make money. Know how to break an4 
train horses. WrUe toila11 tor Uau bool: 
FREE, together wtth special offer of 
a course ln Animal Breeding. If you 

are Interested In Ga.ltln~r and Riding the saddle 
horse, check here ( ) Do U Wcta1/-not.D • 

• 
BEERY SCHOOL OF HORSEMANSHIP 

Dept. 582 Pleasant Hill, Ohio 

AMAZING 
POCKET 
ALARM 

You've always wanted one of 
these s turdy, accurate., 7 ·Jewel 
alarm watches . . . so here it is 
-at tremendous savings. Cheek 
these value extras. 
• Loud Alarm 
• Fits Watch Pocket 
• Stands on t a ble 
• Unbreakable crystal 
• White, pink or black luminous 

dial 
• All Chromium case 

ONLY $8.95 Post Paid 
Check o t· money order plus l Oo/o 
Federal Ta.x. I 0 day t·eturn pt·lv l
lege-1 year guarantee. 

FRANKLIN SALES CO. 
PS·2 

17 John Street , 
New York 

, 
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$200 GROSS IN MY 
FIRST WEEK! 

Would YOU like to own a per
manent, ·Year-round business 

in wh ich i t is p ossible to take in as much as $200 
gross th e first week, as did L. A. Eagles? R. E. 
Traynor says, "I made $62 gross in one day.'' 
R . R . Newlin reports, " I have averaged $173 gross 
per week.'' Others report gr oss from $100 per 
week to $12,000 per year. 

Surely YOU will want to investigate a golden 
oppor tunity like that. You need not h ave any 
special skill or experience, but if you are ambitious, 
h onest an d courteous, we will help you t o start an d 
succeed in YOUR OWN money-makin g business 
where net profits are high . 

No Shop Necessary 
Our Electt:ic Rug Washer cleans rugs an d car pets 
Uke n ew n gh t on the customer 's floor . This quick, 
thorough an d highly efficient meth od removes dirt 
an d grime, thus restoring the natural, fresh 
beau ty of floor coverings. Anyone can r un it. Rugs 
·a nd ca rpets are not harmed: 

T h er e are hundreds of possible customers in 
YOUR vicinity. Most of them have sever al r ugs 
n eeding regular cleaning. To get a quick start, 

----1 
I 
I 
I 
I 
I 

VON SCHRADER MFG. CO. 
211 PL.,· Racine, Wis. 

• 

Send at once (no obUgation) your FREE booklet con
taining information about your Electric Rug Washer and 
how I can own my own permanent, profitable business. 
Name__ ______________________________________________ _ 

Addres~---------------------------------------------

Clt?:~---------<Zone) __ _..,state~:.---

shampoo a few rugs or carpets. These customers 
tell their fr iends and soon you should h ave an 
independent, prosperous busin ess, a nd you should 

. be able to keep it gr owing. Send th e coupon RIGHT 
NOW for booklet that explain s ever ything. 

Every Machine Guaranteed 
and Easy to Own 

. 
You take n o risk. These wonder ful, fully gu ar an
teed machines have been used and endorsed by 
largest hotels, railroads-also used by U. S. Gov
ernment. Many individuals 
have built up s uccessful 
businesses that made big 
profits. Mail th e coupon 
TODAY and we will send 
c omplete infor mation, 
including how to star t 
and succeed in YOUR 
business without a large 
investment. Don't de- . 
lay your BIG opportu
n ity. Send the coupon 
AT ONCE. 

MAIL COUPON TO VON SCHRADER MFG. C0.,211 Pl., RACINE, WIS. 

Model 9050 

1 
J 

· offers a 
14000 RP 
1/ 15 H.P. 

' " * .. ~ 
Gives you ALL the informa
tion you need in order to 
understandTHOROUGHL Y 
the modern automobile en
gine and how to keep it in 
top running order. 

ALL principles as well as 
detailed practical' Instruction ONLY $5.50 

~ 
~ 3-WA Y USEABILITY ~ ~ 

Explains all electrical and engine prin· 
ciples; the function of EVERY part in 
batteries, ignition system, disttibutor. 
spark pluss, fuel and. accelerator pumps. 
carburetor, choke system, valves; ·,power 
jet, ·bearinss, manifald, cooling system, 
starter motor. generator. 'Voltage regu
lator. etc. Shows seep by step how· tQ 
test each part, make sure meter readin,gs 
are accurate, locate all types of uouble. 
make all adjustments. Full information 
on fuels inCluded. 

Handy lists of 
trouble symptoms 
and all possible 
causes. 

111.. • Hang it up • Set It on Bendt • Mount ~ ~ 
,.. Foreodom•s Model 9050 gives you Industrial d B .L ~ ~ 

qua lity at a popula r price . Her e IS what YOU Un er enCn ~ 2 
get: • 14000 rpm 1 / 15 H. P . , a ir-cooled universa l motor • 
precis ion-made pe nc il -size , quick-d et achable handpiece • ~ 

Complete summa• 
fits of each step 
in all tun .. up iok. 

190 diag., 11. Ill.. flexible Shaft of extra good flexing qua litie s running In a ~ ~ 
,.. m et a l sheath covere d with tough, long-lasting Neoprene . ~ 

Here's a small power grinder With the kind of power . s peed. ~ ~~ SEE rr ON A~PROV.J\L ~~~~~~~~:.... ............ ""~ ~tamina and all·around versatility you have been waiting for. ~ .._..,....,....,..,.., 
TOPS THEM ALL. For commercial users a n d h ome u sers ~ ~ 
w h o Ins ist on lndu!<trlal quality in their tools. ~ ~ 

Ill.. Use It to grind, polish, drill, saw, sand, carve, mill, ~ ~~ The Macmillan Co., 60 Fifth An., New Yerlc 11 ~ 
,.. dean, rout, etclt, engrav~, etc. on all metals, wood, ~ ~ 
Ill.. plastics, glass and linoleum. ~ ~ Please send me Motor Tune-Up Manual on approval. ~ 
,.. Includes your choice of 3 / 32" or 1 / 8 " capacity collet . Add ~ ~ I will either remit $5.50 or return the book in 10 days. ~ 

sse If you w ant both. ~ ~ 2 
Backed by Foredom•s 28·year-old repu tatio n f or q uality a nd 2 
wor kman s hip . Othe r motOr ·drlven m odels f or as little a s s• -~ ~ 

~ $ 17 •75 ' an PC~~:I~gmjg3s.f on request. ~ ~ \lgDc:u ................. .......... . .. ........ ................ . ......... - .......... ~ · 

~ FOREDOM ELECTRIC CO. ~ ~ Address ...................... .................................................... v ~ 

~ 2!, P~K~~ .... ~t~~ .... ~w.l,o.:,.~~~ ~6..'-'-'-'-'-'-'-'-'-'-'-'-'-'-'-'-'-'-'-'-'-'-'-'-'-'-'-'-~ 
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learn 
\n ~om 

spare 
time 

• a\ nome 

ACR\ 
\NSl\1\llE 

one ol 
America's 

line~~ scnoo\s 

APPfO~ed 
tAd. S\a\e 
Board ot 
Education. 

tA;mll;r ot 
Better 

Business Bureau 

AIR CONDITIONING 
REFRIGERATION 

Air Conditioning and Refrigeration Is one of 
America's greatest opportunity fields. Quail• 
fied men are needed now-needed by 
Industry, by the Army and ather services. 
learn a trade with a future in your spare lima 
with twa weeks practical training in the great, 
modem shops of ACRI. Free roam and baard. 
Round trip transportation free (up to I ,000 
fillies). 

• · lnvestltate ACII Institute, ono 
of America's finest schools. 

·------------------
ACII Institute, 11 0.114 North Poco Street, 
lattimore 1, Maryland., Dept. p 5 ·1 
Please send me without obligation, free lnfarmatlon 
regarding H-e Study Coune and the big appor• 
tunltles in Air Conditioning and Refrigeration. 

Name •••••••••••••••••••••••••••••••••••• 

Addren ··-·•··•••••••••••••••••······ 

Oty ··•·············•••••••••••••···· 
Zone •••••••• $~ ..•..•••..•••.••.. 

BE A LANDSCAPE 
CONTRACTOR 

or a Landscape Architect. Make $15 to 
$50 a day. Compare the competition in 
this field to others & you ' II see why we 
have hundreds of employed graduates from 
coast to coast. Course includes practical 
instruction here in addition to approved 
home study work . Write for free information 

NATIONAL LANDSCAPE INSTITUTE • 

310 S o. Robe rtson De pt. PS·2 Los Ang e l e s 48, Ca lif. 

50 

Prints & 
Illustrates 
J~ Post Cards 
FREE 

Learn how thousands of business 
men, in every line, are boosting 
sales in spite of conditions-with 

1;messages-printed and illustratedinafew 
minutes on goV'nt post c::,ards- 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'll send FREEilluatratedbaokofmoney• 
makinC IDEAS far your buaine .. and com• 

plete, unique advertising plana. RUSH YOUR NAMB TODAY. 

CARDMASTER COMPANY 
1920 SUNNYS; DE, Dept. 182, CHICAc·o 40, ILL •. 

• 
POPULAR SCIENCE 

\ 

• 

FREE Sample Lesson 
Famous Sweazey System shows how to. master 
watchmaking ... expertly, quickly, successfully 
... right in your own home. No preyious exp~
rience needed to learn one of the highest paid 
trades. Try it .without obligation. 

G. I. APPROVED RESIDENT COURSES 
... in Watchmaking, Engraving, Jewelry Rep~ir. Diamond 
and Stone Setting at our modern. fully-accredited resident 
school. Founded 1908. Write for FREE CIRCULAR. 

CHICAGO SCHOOL OF WATCHMAKING 
1608 N. Milwaukee Avenue, Dept. 421, Chicago 47, Ill. 

• • 

KLUTCH holds them tighter 
KLUTCH forms a comfort cuah1on; holds dental plates so much 
firmer and snugger that one can eat and talk with rreater com
fort and security; in many cases almost aa weD u with natural 
teeth. Klutch lessens the constant fear of a droppfnr. rocklnr. 
chafing plate. 25c and soc at druggists .... If your drurgfst hasn't 
it, don't waste mone,. on substitutes, but send ua lOc and we wfll 
mail you a generous t rial box: 

KLUTCH CO., Box 5194-B, ELMIR.A, N. Y. 

BRAND 
NEWI 7 JEWELS 

3 YEAR SERVICE (;UARANTEE 
* SHOCK RESIST. * RADIUM DIAL s .95 * SWEEP SECOND HAND Post• * CHROMED CASE paid * LEATHER BAND Plu.s ·70c ta;r 
Refund If not satisfied. Special! Orde r Nowt 

Sorry, no C.O.D.' s. 

~sAa~!!~ s~~~~~~~e' $7 • 9 5 sJ~utax 
ELCO PRODUCTS, Dept. PS-2 

Fits any small 1h" Electric Drill-

166 w. Washington 
Chicago 2, Ill. 

Postpaid 
in just a second/ Well-made In u.S.A. 

and a Mighty Handy Tooll Order Now 

DANIELS PRODUCTS CO. P2-822 W. 22nd St., Kearney, Nebr. 

MAIL ORDERS-Postage Prepaid-Money Bock Guarantee 

U. S. Air. Force Surplus-All Brass 

BRAND NEW! 1~ QUART 
Just like the HAND PUMP FIRE EXTIN-
GUISHER you see in 
Public Bldgs., Ware
h ouses, etc. Made by best 
known Fire Extinguisher 
Manufacturers. Every 
CAR, TRUCK, GARAGE, 
HOME should have one. 
Just fill with carbon tet
r a-chloride. Complete 
with wall bracket. 

Cost $18.50 
New 

• 

Universal Enterprises, 946-B. S. Main, Los Angeles, Col. 
ll'e Pav Taxea , l ••surance, Postaqe, Calif, re8identa add 3% Sale• t~n 
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MYSTERY OIL 

and INVERSE OILER 
THIS GREAT COMBINATION KEEPS PERFORMANCE UP -

RING, PISTON AND VALVE WEAR DOWN • 

MARVEL INVERSE OllER- Feeds Marvel Mystery 

O il to critical up per cylinder a rea in proportion to 
• 

acceleration. Visible sup ply in 1 q t. g lass con-

ta iner functions on the exclusive Ma rve l princip le. 

MARVEL MYSTERY Oil
Protects rings, va lves and 
p is to ns an d p rod uces 
hig hl y- p ol ishe d , wear
resistant finish on cylinder 
wall a nd pa rts. Ca n be 
used in Marvel oiler, crank 
case or gas tank. 

Have your car Marvelized at your dealer 
today, oc write forfree information. Dept. l02 

We furnish complete equipment and sup 
plies. Learn a t home o r in our mode rn, friendly 
APPROVED school in MlSSOURI. Get into this 
b ig demand, high profit , high wage fi e ld. You 
can s tart your own pr ofitable, full time o r par t 
time P HOTO- ENGRA V lNG business. right In 
your own home. 

Be independent, be yovr own boss or pave 
the way to a high pay job with expe rience 
gained in your own s hop. 

• • 
T ASOPE TRAINlNG and TASOPE EQUl P-

MENT has enjoyed world wide recognition 
s ince 1931. Write for desc riptive li ter atur e 
today. No obliption. 

any painting, ae:s•g:n, tJraole-rnax WIND SPEED, DIRECTION, 
tute, printing, in full color, on any surface! Pr·o11•ent ..:::::...~< 
new method enables you to cash in on established 
business where Profits up to $5.00 or more an hour 
are being made, right now ! Examine complete P1ant ......_ 
and equipment without risk l Write today for 
sample - complete free details ! Act NOW I 
CALIFORNIA ACA DEM Y O F SCREEN PROCE SS - Deet. 122 
5100 S. VERMONT LOS ANGELES 37 CAll 

GADGETS, TRICKS, JOKERS, HOBBIES, 

TEMPERATURE 
The ACI W INDOMETER in use by air
lines, 9 ovt., yachtsmen, f lyers, industry 
- complete precision units $S,.SO 
-send for free literature. 

ETC. 

Catalog of Nearly 8,000 Novelties---Nearly 600 Pages 
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DRE 
' . 

Your Own 
HOUSE at 1/3 Cost 

Or Start A Business of Your Own 

Wuflerhl 
IHiWrltte• 
& .. StnlfH 

., b,erts 

You can build your ow n homo at one-third 
cost. Or, you con start a prollloblo business 
of your own with lhls unique machine. Soli 
all tho blodc you con produce at 1 00 lo 
150'- profit. 

1000 BLOCKS PER DAY 
Tho General Homernokor comes complete 
with mixer, 2 electric motors, bolts and 
switches, 25 prosaod. sleol pallets. Heavy 
steel construction with attachments for quick 
chongooven. Mbrorls reversible and detach 
able for pouring founclolions, collars, side
walks, stops. Sooled boll bearing vibrator 
assembly. Anyone con operate. Complete 
Instructions and mixing formulas supplied. 
Write for FltEE details. 

.. . 

GENERAL ENGINES CO. 
DEPT. S-17 • 317 HUNTER ST. • GLOUCESTER, N, J •. 

llldudes floor plans for 6 beautiful, easy lo build : 
concrete bloclc bungalows. Shows ways to save j Nome . . · · . · · · · • .. . . · ..• . ......•.•. 
~Y· Haw lobl~ld blocks,~ b_~l1ing lines, ! Acldross . .... . ...... . .. . . . .. . .... . . 
•• concrete, uo stops, ..--·es """ concreto , 
bro. Mall_.,..,.. at anco wilt. $1. I City . . . ......... Zone ... State . .... .. 

'? and Mothproof rugs and ==i:~ 
-;,;;.. the home ." Paten ted equipment. No 
:;.. shop needed. Duraclean dealer's gross prof
:: · its up to $20 a day on EACH serviceman. 

'"_.!l~ !-!'tn1~ T hese Nationally Advertised services ere
~ ate 1·epeat customers. Easy to learn. 
~ Quickly established. Easy terms. Send to· 

day for Free Booklet- Full details. 
1-112 Duraclean Bldg., Deerfield, Ill . 

Big Demand for Graduates 
AERONAUTICAL, CHEMICAL, CIVIL, ELECTRICAL, MECHAN
ICAL and RADIO ENGINEERING llncluding Jelevis ionl. 
Hundreds of youn g men a re earning engin eering degrees 
in t his recogruzed institution each year-continuous opera
tion. Ne w terms star t quarter ly. Many students earn a 
major part or t heir co llege expenses in this large industrial 
center. · 

Low tuition. Competent instruction. Thorough, intense, 
practica l program . .i.\olodern · la boratory facili t ies including 
n ew physics lab. and modernized wind tun neL Individua l 
i:!:ed instruction l!mphasi?.ed. 

Approved tor Veterans. Engineering prepara tory courses. 
Students from 4 8 states and 21 fore ign countries. Ent e r 
March , June, September, December. Send coupon for free 
catalog and full information . Enroll now. 

-----· SEND COUPON TODAY ·------~ 

IINDIA.NA TECHNICAL COLLEGE 1 
I· 621 E. Washington Boulevard 1 I fort Wayne 2, Indiana 

I Please send me free inf.ormation on B. S. Engineering I 
I degree in 27 months as checked. I 

0 Aeronautical, 0 Chemical, 0 Civil, 1 I 0 Electrical, 0 Mechanical, 0 Radio-Television. 

I lllcamtt ...........................................•................••..•• ••••.•••••••. •••••• ••••• ·• I I Adclresa ......................................................................................... 1 
~--------------------·· 
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FOR All CARS, TRUCKS & TRACTORS 
The gasoline mileage of new high \:----;J·.¢.2 
compression automobile engines 
can be increased up to 30% with 
alcohol-water-gasoline fuels. (Say U.S. Agricultural 

Department scientists.) 
m:r:T.'I~~ 

NATIONAL AUTOMOTIVE 
RESEARCH CORPORATION,· Dept. OG-2 
· Venice, California 

•I='LYINC DUCK 
Wlnd revolvea w lll&'a . Reallatlc a p pearance. 

Pattern , Inatruc tlona and wtng Pinion Ktt ; '~· 
braaa bearlll&' . ateel abaft, wlll&' lugs. ~ 
bol t.a . nuts "nd wash ers . 50c. Pnttern mul -~~
ln,.tructlom• wtthout k it. 2!5c. Postpalrl. ,.._ 

STROTHER PATTERN SERVICE 

patte rna: 
Bu ll Te r 
Pequln, 
30e. All 

Dept. 7-BW Box 128 Belington, w. Va. 

For Hard-to-Heat Rooms 

On I~· 

INSTALL this 7" NESTER Booster Fan 
in a few minutes with cutting tool fur· 
nlshed by us at price below. Fan t hrows 
extra heat to cold room as desired. 
Furni><hed assembled to curved moun t· 
ing brim 6 '' x 10" for simple !listening 
with 2 metal scr ews. Qu iet motor Is 
110 V . 60 cycle, h as 4 fL. cord & plug. 
Fan d e livers 3 0 0 cu. ft . min. Co mplete 
im;t ructions and cutting tool furni s hed . 
See your dealer or send check or 
money·order totlay $R.93 e a. pos tpaid 
U. S .A. or COD plus charn-es . 

$895 
each 

Postpaid 
Money-Back Guarantee. 

NESTER METAL PDCTS., ALBION, MICH. 

EASY TO LEARN CODE 
Lea rn or increase speed with an I nstt·ucLul-:"t'aph 
-the Rl!dlo·Telegraph Code Teacher that takes 
the place o f an operator -Instructor and e n ables 
anyone to mas ter co{!e withou t further ass is t· 
ance. A\•allable tapes from beginne rs a lph abet 
to typical mes;;nges on a ll s ubject s. Speed 
ra nge 5 to 4 0 W PM. Always r ead y-no QR!\1. 
Thousands have • • a cquired th e cod e' • w i th t he 
Ins tructo;rraph S;vs tem. Write today for con ven · "?.~~::::; 
lent rental and purchase plans. r:. 

INSTRUCTOGRAPH COMPANY 
4701•P Sheridan Road, Chicago 40,IIIInols 

• 

T AKE orders for old, reliable line finest 
quality dress and sport shirts. All styles 

• • • fabrics ... colors .• . sizes. Sensational 
LOW PRICES. No experience needed. 

FREE Samples of actual fabrics and b ig Style 
Kit waiting_ for you! Send no money. 

bat rus h name NOW I BOSTONIAN MFG. CO., 
8 9 Bickford St . • Dept. B·4l ,Boston30,MMs . 

: • I Jl' = =-
·TUBELESS 'Pe'f4(Jit4t RADIO 
POCKET SIZE ! 

• No Tulles 
• No Batteries 
• No Electr icity 

ARANTEED to play on local station~ 
Costs nothing to run, lasts lndefi· 
nl tely. Range up to 2i miles C some 
users report up to 50 miles on 50.000 
Watt stations) . New Germanium Diode 

rectifier-same as used In Army, 
Navy Rad{lr sets. Extra sensltl•1e 
stethophone. Designed, mfgrd. by a 
widely known electronic engineer . 
Beautiful red plastic case. with 

bright green t rtm. Slngle·control ' tun
lng, has rich, mellow tone. Ju~t hook 
It up on simple instructions-It plays 
Instantly, never turns off. Nothing to 
wear out: should last for years. Sent 
with everything complete, $5. 
Send $1 Pay postman $4 balance plus 

small C.O.D. cost & postage. 
Dept. PS-2, 2450 E. 52nd St., 

Indianapolis Indiana 

• 

. . 
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I MADE 

'514 PE~ ·DAY 
·a MADE 

800 IN 3 NTH 
(-<=,/_:.£_While still learning! While taking your course! 

WEST 

~ ~ · EL·ECTRIC APPLIANCE 
iJdD' REPAIR & SERVICE BUSINESS 

I SEND 
YOU A 

OPEN YOUR 
OWN SHOP 
As soon as you 
enroll, I send 
you my New 
Book "How to 
Open Your Own 

• • 

SPARE OR FULL TIME 
You can actually increase your income 
while still learning-spare or full time 
ACT NOW 

BIG( .. · 
KIT of 
OOLS 

Business" at no extra cost. PTS train
ing is more than .a home study course 
in electric appliance repair and service. 
It gives you the "know how" on the 
operation of your shop from a business 
standpoint: What to charge, how to get 
customers. Everything possible is.done 
to start you on the road to success. 

Want a good-paying business-a job in 
a fast-growing industry? Send now for 
your BIG FREE BOOK-"My Plan for 
your Success." Get started NOW 
EASY TO LEARN 
Men of a ll ages, yes, even the man of 
69 can get in to this expanding field. A 
REAL OPPORTUNITY for the practi

at No 
Extra 
Cost 

cal man who wants the BETTER T ... .LL • ....,. ..., 

IN LIFE. The easy PTS Home Study Plan 
.prepares you for greater earnings NOW ! 

WE TEACH YOU: 
Electric motors, house 
wiring, refrigerator, . 
auto ignition, auto
matic washers, gar
bage disposals, flu
orescent lights; irons, 
cleaners, etc., at 
home. 
FULL OR SPARE TIME 

cHO\CE 
of 
57 

oES\ GNS 

OOL H. T. ARMSTRONG 
7219 So .. Broadway, Dep_t. S-512 los Angeles 3, Calif. 1 
Please send me, without obhgatlon, your free booklet and details. 

I 
Name---.-----------------------------------------------------------------------1 

-------------------------------------------------------------· . . I 
__ ------------.-------------.-.----- Zonee--_-St!!e ___ J 

ORDER NOW ll 
. SAVE UP TO 73 

Build your own home and save 
the builders• !rofit-plus savings 
in lumber an labor with Sterling 
Ready- Cut- Homes. Anyone can 
assemble with simp I e. easy to 
f o II ow plans furnished. Every 
h b1,1se complete with all lumber. 
roofing, nails, glass, hardware. 
paint, doors and windows marked 
ready to erect. Freight paid. 
Complete building plans ready for 
filing at low cost. Sold separately 
if desired. Write today! 

lll!i~~~~ PRICED FROM 521 3 2 UP 
• ~~!.__ Five Easy Payment Plans 

Send 25c far NEW COLOR CATALOG· 

10 EXAMINATION 
A handsome wrislwatcn of Incre d ible accuracy! Precision made in the 
highest traditions of Swiss crll,hsmanship. Thoresen's new RECIPRO· 
REGISTER CHRilNOGRAPH automaticall)' computes speeds and dis· 
tances down to l / 5th second tolerances! RECIPRO· REGISTER system 
HOLDS the result Indefinitely. It remembers for you while movement con· 
tlnues to keep time. Compare with other stop-chronographs and you will 
never be satisfied with anything less than this truly precision timepiece. 

OVER 25 HIGH QUALITY FEATURES! 
• Times Planes • Times Photography • Shock·Resist 
• Times Races • Times Lab exper iments • It "rem e mbe rs " 
• Times Sports • rimes Shop Work • 17 Ruby J e wels 
Three multl·functlon dials automatically coupled and synchronized for 
hours, minutes , seconds & l /5th seconds. Contact clutch to start com· 
potation and brake clutch to f r eeze Reclpro-Reglster result. Erases 
back t o zero. Hairline sweep.second. Radium·active dial. Unbreak
able crystal. Sturdy, yet thin case with stainless steel back. Its 17 
Jewel Ruby movement is electronically time tested for accuracy. A 
smart , thin timepiece of functional beautr· The rride of every owner. 
SAVE SSO.OO-ORDER YOURS DIRECT Recen list price 79.95. Now reduced ' for 
quick sales to 29.95, t ax paid ••• while supply lasts. Featured in Esquire and lead· 
lng magazines. Instructions and gift case Included. Price subject to change wlthont 
notice because of International crisis. Remit 29.95, or order C. 0. D. plus postage. 

THORESEN DIRECT SALES, Dept. 78-233 
131 West 33rd Stre et. ( Phone LA 4·5996 & 7) New York 1, N. Y. 
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Toys, Dishes, 
Books, Furniture 

transparent, waterproof, 
flexible and durable. 

Get a tube 
today. 

Buy Direct From Factory 
W rite for f ree bookle t 
a nd price list 

INDEPEND ENT IRON WORKS 
2416 Ecut 23rd Street, Dept. C 

Los Angeles 58, Calif. 

Keep your com
plexion free of 
Blackheads .this 
new way - look 

attractive 
lnatantlr! 

Try YACUTEX 
Blackhead-Remover· 
Th.e amaalncly effecthe 
V atutex extracts Blackheads 
automatically - WITliOUT 
aqueezinc the skiD or injur
inc tisauea •. EU7 to use with 
three fincers. It reael\ ea 
Blackheads anywhere. Try it 
10 days and if not delichted. 
return V ACUTEX and your 
money will be refunded. 

10 DAY TRIAL COUPON 
I BALt.CQ PRODUCTS CO •• Delrt. A1102 

I 
19 West 44th St .• New Yerk II. ff. Y. 

. 0 Entlosed ftnd $1. Send postpaid. I 
I 

0 Send C.O.n. I wlll pa.y _postman $1 plua poetqe: 
$1 refund If not delighted. I 

• SORRY. NO C. O. D.'a OUTSIDE U.S. A. __________ . ..._.... ____ _ 
I 
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Piles May Lead to 
Chronic Ailments 

FREE BOOK Explains the 
Causes and Effects 

PALPITATION 

BACKACWE 
PWYSICAL 

WEAKNESS 

No obligation. Write to Thornton & Minor Clinic, 
Suite 249, 911 E. Linwood, Kansas City 3, Mo. 

TC..-W 
guns, tackle, tools and other steel Items f rom 

•...:::l'.'.rlver, tanks, d rains or other har d-to-reach spots. Reeover 
.. , t aps, etc. ftoor sweepings. Clear a lley of harmfu l tacks. 
n al!s. Many other uses listed. Pays for itself quickly. GUARANTEED: 
Try a n y m agnet o ne week. Mon ey refunded If y ou are not well·pleased. 
Cat. No. 125 (has a p ull of 125 lbs. on a fiat steel b lock) .. . $7 .:w 
Cat. No. 40 (40 lb . pull) $2.79. Cat. No. 7 ( 10-lb. p u ll) $1.35 
Cat. No. 20-Hobbylsts assortment of seven medium magnets $ 1 .25 

· MIAMI MAGNET CO. 
3240 N.W. 27th Ave • • Aviation Bid&'. No. 43 , Miami, Florida 

Trafftc mfltl earn f<I,OOO to $18 000 aDd~. Thousands of flnu need 
expert~~ on rates, tarl1fa, reirtdations . We train you thoroly In ·~ 
time at home for executive traffic Joba. Personal train lnw rmder tnaftla 
authorities. Placement counsel and help. Write for fr - 48--e book 
· 'Traffic Management--the Fast GroWing Profeaalon. ' • 

l.ASAII E Extension University, 417 So. Dearborn St. 
A Correspondence Institution De pt. 283T Chicago 5 , Ill. 

SECRETS REVEALED! 
Actual methods, techniques of 
master hypnotists • . • how to 
bypnotl.ze nltable n bJecta at 
a &'lance - a command - by 
phone! How to control sub- c 1 t $2 
)ects after they awaken-help omp B B 
break tobacco, other habits. Sell-h)'llnosls. Group 
hYPnoals. Entertain with amazing hypnotic stunts 
for fun or profit, Get this easy-to·nnderstand. how· 
to-do-lt coarse fOOV1! M onev·back gusr .... tee. 
Fnlly photo-Illust rated • • • $2 C complete 1 • 
EXTRA! Unique "ALARM·CLOCK M IND" tnatrue
tlon folio and Hypnotic: Catalog No. 2 Included. 
Order "Hypnotism Coarse" toda111 
POWER PUBLISHERS, De~. PS2, 790 Broad St., Newark, N.J. 

• 

A re volution· 
a ry n e w l ight 
discove ry re· 
centl y r e· 
leased f o r c:i· 
vlllan use. 
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WHERE DID IT COME FROM? HOW DID IT GET HERE? 

~ · . . . 

l \ 
l 1 f ..... 

·HOWARD HAWKS'. 

WHY PAY RENT? 
, .• , . . 

' 

For undred dollars and 
30 days of your spare time 
you can build yourself this 
Beautiful Home. 
L iving room 1 Ox 1 5 . Front bed
room 9x10. Back bedroom lOxll. 
Kitchen Sx 10. Bath 5x7. Hall 3x4 . 
Wind out steel Cas ement windows. 
Concrete block. s tuccoed . $1.00 
brings you SteP-bv-Step Ins truc
tions . Rluenrtnt & Material Lis t. 

L. H. Farrow, Dept. D 
Box 645 Columbus 16, Ohio 

The steady dependable trade of Meat Cutting taught 
easily in 8 short weeks. You LEARN ·BY DOING 
under actual meat market conditions in big modern 
school at Toledo. · . 
For beginners or men with experience. Get a profit. 
able sto.re of your own. Remember, PEOPLE MUST 
EAT! Big pay jobs. Free employment help. Thousands 
of successful graduates. 
Buying, cutting, percentage, pricing, advertising, sell. 
ing, etc. A complete retail meat education. National 
Sc;hool established over -2~ years. Get National train. 
ing NOW. Pay your tuition in easy weekly payments 

• 

·. 

BIG MONEY IN OWN BUSINESS 
YOU CAN MAKE UP TO $40 A DAY 

sharpening and setting circular saws for fac
tories,~. builders, lumber yards - with NEW 
BEL;:; A W COMPLETE CIRCULAR SAW 
SHOP. LOW COST1 Sharpens 4 to 5 saws 

~U::~~:b~ per hour, no e~enence needed, complete 
- m structions . Send today for FREE Catalog, 
BELSAW MACHINERY CO 

Field B Kansas 2, Mo. 

AT NATIONAL 
Pay After Graduation 

after you graduate. G. I. approved. Send coupon for 
FREE 52 page ~chool catalog-TODAY. 

rNa~=.~~~~~~~ing~~-------, 
1 Dept. 51-P, Toledo 4, Ohio 1 

·1· Send me your FREE school catalog on National Training at Toledo I 
In Meat Cutting, Meat Merchandising and Self Service .Meats. No I obligation. No sales~cn will call. I 

I Name . •••.•••••••••••• •• .... . .•.. • . • • • · • • • • • • • • • • • • • I 
I Address ............ ....... ...... . . .. • ••••• • • • • • • • • • • • . I 
I Clty . ........................... State. . . . . . . . . . . • • • • . . I 
f ( ) Check here If Veteran of World War D I 
·--------------------~ 
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•••• says leonidas Burgoyne 
of Chicago, Illinois, "Expert individual 
instruction in the fully equipped shops 
of Greer Shop Training gave me the right 
start to get my good payipg job." 

• 
GREER SHOP TRAINING •••• 

established 1902, is 9ne of America's 
largest trade schools. Over .8,000 sue· 
cessful graduates. You learn by tearing 
down, repairing and rebuilding._ Day and 
evening classes. Mail this coupon today! 

GREER· SHOP TRAINING, Desk311,460 S. State St., Chicago, Ill . . 
I Gentlemen: Please send me information about trade I hove • . 

. checlted below. (Specify if you ore VET D or NON-VET 0). 
leN OUR CHICAGO SHOPS 0 BODY, FENDER REPAIR I 
I D AUTO MECHANICS 0 WELDING-ARC, GAS I 

0 DIESEl 0 MACHINIST 
I D REFRIGERATION D PIANO TUNING . , 

Above courses approved for Vets and Civilians. 

I ALSO THE FOLLOWING HOME STUDY COURSES I 
I 0 REFRIGERATION D DIESEl D PLASTICS I 
Nome---------------- Age __ _ 

I Address---------------------· 

The great building industry is your profitable market for 
masonry products. Lo:w investment ... h igh returns . .. 
wide.open opportunity to establish a lifetime business. 
The biggest building years in the nation's history are just 
beginning. New construction, involving billions of dollars, 
means huge demands for block, drain tile, 
and other masonry products which YOU 
can manufac ture loca lly, from. local rna· 
terials with local labor for local consump· 
tion. Remember, MASONRY products mesh 
with today's demands. 
Use our modern machines and equipment 
to insure the finest quality products at 
pared-to-the-bone manufacturing costs. Sold 
direct. Backed by 40 years of manufactur· 
ing. Write for catalog. Gives prices and 
full information. 

CONCRETE EQUIPMENT CO. 
510 Ottawa Ave., Holland, Mich. 

56 POPUlAR SCIENCE 

Model Railroading is more fun 
-than you imagine, and less 
expensive than you think! 
• 250,000 people can't be wrong. They 
are having real fun with the world's 
fastest growing hobby. Get this picture
packed book that tells how simple it is 
to start .. . a n d how surprisingly little 
money is needed . 

. 
Fully illustrated, this book tells how 

constructiye this hobby is. Enjoyed by 
anyone from 7 to 70. Send lOc today 

for your copy of "Model Railroading for You," written by a. 
well-known aut hority. 

MODEL RAILROADER MAGAZINE 
Dept. 1650-Milwaukee 3, Wis • 

• 

America's finest low cost trac
tor. Ru~tgedly built. Easy to 
opera t e. No belts, no chains. 
Borg· Warner clutch, trans. 
and diff. 140 to 1 reduction. 
40% more drawbar pull than 
ordmary tractors. 8·1 /4 H.P. 
engine--gasoline or kerosene. 
20 quick change implements. 

Write for complete details. 
ENGINEERING PRODUCTS CO. 

9 1 5·A· 2 Niagara Ct •• 
Waukesha , Wis . 

FREE SANPl£S.1· 
BIG PROFITS showing amazing Luminous 

Specialties-house numbers, pictures, plastic nov
elties, religious a nd nursery objects, ash trays. key• 
holders, etc. Largemanufacturer. Enormous demand. 
Sell o'n sight. WRITE AT ONCE f or FREE samples. 
Madison Mills, 303 4th Ave., Dept. U-5, New York 10, N.Y. 

KEN ADJUSTABLE LEVEL 
For Portable Electric Drills 

The NEW adjustable KEN LEVEL that at
t ach{ls to top of any drill housing. For dr ill· 

ing horizontal, \"Prtlcal. or angular $5 Post-
holes with utmost accuracy. Only.... paid 
Bubble Gla ss i s firm ly m ounted in adjustable 

holder. May be loc k ed in any pos ition ft·om z e ro t o 
9 0 de grees. S imple t o atta ch. 

ChP.Ck, mone y order, or C.O.D. 
SINGER KENNEDY CORP., PS 21 E. Van Buren St., Chicago 5, Ill. 

FREE-Amazing Book on 

RHEUMATISM, ARTHRITIS 
If you suffer t he aches, pains and d iscomforts of Rheumat ism, 
as manifested in A RTHRITIS, N EURITIS1 SCIATICA or 
LUMBAGO, send today for the FREE Book. It reveals im
portant facts about why drugs and medicine give only tem
porary rel ief without removing causes. Explains fully a proven, 
specialized system of treatment that may save you years of 
distress. No obligation. Write for this FREE Boolc today! 
BALL CLINIC, Dept. 36, Excelsior Springs, Mo. 

send nan1e at once. A penny postal wtll 
jtt•t ?JOUr name. KRIST EE CO., Dept, 

. . 
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' SCIENCE DISCOVERS THE SECRET OF_ MAN·MADE GEMS . 

• MORE BRILLIANT Than 

AT LESS 
THAN 5% THE COST OF 

DIAMONDS 

LOOK PROSPEROUs-IMPRESS YOT1R FRIENDS-wear 
big beautiful 1'IT ANIA BRILLIANTS-more sparkling 
than diamonds. 57 perfectly cut and polished facets. Ideal 
for ENGAGEMENT RING, LADIES EARRI NGS, MEN'S 
SOLITAIRE, REPLACE~IENTS FOR YOUR DULL 
STOl\'ES. New man-made gem of incomparable brilliance 
a nd fire; only gem on earth MORE BRILLIANT than 
DIA~IOND. 1 CARAT unmounted Titania Brilliant ONLY 
$19.20 ; 2 CARATS $38.40; 3 CARATS $57.60 ; ~IOUNTED 
IN 14K GOLD lUNG as low as $52-all prices include 
Federal T a x . Asl{ about our LAY-A-WAY plan. 

10 DAY RETURN PRIVILEGE I f not thrilled and delighted, you 
may return within 10 days for 

refund If In same condition as when received . Enclose remittance 
and we s end prepaid or send 25 o/o depos it and pay balance on ar
rival, plus postage. Deal with 35 YEAR OLD COMPANY. SEND 
CHECK OR MONEY ORDER. ASK FOR FREE BOOKLET P, 

495 WASHINGTON AVE. 
BROOKLYN 16,N. Y. DEPT. P·2 BRADLEY MARTIN CO. 

-...:>LIPS IN TO ANY C OA 
-~"""'""NGE, STOVE OR FURNACE 

Amazing quick, Intense 
~beat. lly finger-tip con 

trol. Cheaper than coal. No 
. -more shoveling coal or ashes. SENT 

l ____ ,.,.. ON TRIAL. Prove it pays for itself quickh· 
by what it saves. $1 bonus tor testing. We'll 

1n your own home !or one month. Write for let you try one 
details today. NORTHWEST MFG. CO., Dept. 204, Mitchell, S. Dak. 

GEIGER COUNTERS for Uranium 
Detection (see at left). TREAS
URE DETECTORS for gold, silver. 
etc. Lightweight, u ltra sepsi tive. 
None finer at ANY PRICE. 

INFORMATION FREE. 

ZJetediUm,. co. Dept. 2-A 
5631 No. Hoi 

CUTS SHAVING TIME IN HALF! 
Amazing new plastic and rubber 
Lather-Cup gives quick. bot lather 
In 'h the time. Cuts shaving time 
50%! Cuts shaving costs by using 
just the amount of cream oeces· 
sary for best shaves. Better 
shaves , In less time, at lower 
cost. Fits any size tube. Send $1. 
postpaid. Money back guarantee. 

DEALERS·AGENTSJ Hush $6.25 for dozen In 
(!i!'play carton. Sells fast on s ight. 
Conway Products, Box 385, L emon Grove, Calif. 

. Many Finish in 2 Years 
• No classes. NO time wasted going to and from school. 

Progress- as fast as your time and abilities permit. 
Standard H. S. texts supplied. Thousands enroll each 
year in this 52-year-old school. Send for FREE de
scriptive booklet. 

~-------------------------------1 
I 
I 
I 
I 

AMERICAN SCHOOL, Dept. H-246 
Drexel at 58th St., Chicago 37, Ill. 
Without obligation, please send FREE descriptive 
booklet. 

:: l'r~lJ(lE! .•••••••••••••••••••••••• ••••••••••••••••••••••••••••••••••...•.•••.. ...••.•..•.••••••.•..•. 

II ~Cl<llr~~~ ...................................................................................... . 

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

new 1951 
, 

-RADIO and TV: CATALOG 
, .;.; 

Get Radio's Leading EVERYTHING FOR: 

Buying Guide 
Save money on every pur· 
chase you make f rom the 
world's largest radio supply 
house! Send for ALLIED's 212-
page 1951 Catalog, the value
packed guide to everything in 
Radio and Television. Biggest 
selections of home radios, TV 
equipment, radio-phonos, 
Amateur equipment, P .A. sys
tems, Hi-Fidelity Sound, 
recorders, test instruments, 
builders' kits-plus thousands 
of parts, tubes, tools, books 
and diagrams. Get more for 
your money-send today for 
your FREE 1951 ALLIED Radio 
. and TV Catalog! 

Servicemen 
Engineers 
Experimenters 
Builders 
Amateurs 

ALLIED RADIO CORP., Dept. 7-B-1 
833 W. Jackson Blvd., Chicago 7, Ill. 

! 
I 
I 
I 0 Rush FREE 21~-Page Catalog No.126. a 

Name!--------------------------------

Address;--------------

City·-----------Lone•--State·---

II 
I 
I 
I 
I 
I 
fl 
a 
I 
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HERE'S THE 

ACT 
TODAY 
·Fill out and 
mail coupon 
today. We'll 
send valuable 
free booklet. No 
cost or obligation. -----Commercial 
Trades lnst. 

RIGHT SLANT: 
If the high cost of living is eat
ing into your pay-check, you 

ought to acquire technical 
skill! Trained men are earn

ing good money. It you're 
eligible for the draft, skill 

will help you get a better 
• rate, or even a commJS-

• 
SIOn. 
Over 12,000 men 
have learned trades 
.through C.T.I. 

home study or in 
the resident 

school. One of 
six. starts a 

business. · It 
costs noth

ing to get 
the facts. 

1400 Greenleaf 
Chicago 26, Dept. E1•2 

Name'--------------------

Address~--------------

City·---------~State, __ _ 

Course Veteran? 

, Making 
: Patent 
:Drawings 

X 
HARRY RADZIN SKf 

for DRA 
a large, steady 
• 1ncome 

for INVENTORS 
money- and time
saving information 

AT THE TOTAL COST TO YOU OF ONLY $3 
There Is constant work and high pay tor skilled patent clrattsmen. 
If you know basic drafting, you can easily learn this highly prof
itable specialty from this !;look. And \f you are an inventor it ca,n 
.saye you many costly mistakes or delays. In it a patent attorney 
of 35 years' ex~rience--a man who has himself rilacte thousands 
or patent drawings-tells you step by step just how to make the 
drawings required for all types of patents and trade-marks. You 
team here every detail: how best to meet the 1·egulations and 
preferences of the U. S. Patent Office in all such matters as refer
ence numbers. shading, number and arrang-.?ment of views, and 
surfal'.e indications; how to avoid mistakes or imperf('ctions that 
may cause rej('ction by the Patent Office; the special methods 
US('d by exll('l"ienced professional!! to save time or work and to 
insure perfection. And hPre too you will find invaluable advice on 
what (lnd what not to show in the tlraY.ings. Making Patent Draw
Ings will give you a thousand-fold return on its cost-only $3.00. 
But you don't ha.ve to take our word for it. 

U~l THIS COUPON TO GET A FRIE TRIAL COPY 

r- ---- -- ---------. 
1 The. Macmillan Co., 60 Fifth Ave.,New York 11 I 
1 Plea.se S('nd me a copy of MAKING PATENT DRAWINGS for I 
I 

10 days' free P.xaminat.ion. Ir I decide to keep 1t I will pay $3.00. 
Otherwise I will r('turn lt. I 

I I 
r Sfrnf'd •.••••••••• , .• ••••.••• 0 •••••••••••••••••••••••••••••• I 
I Address ....••••..•.•••...•.••....•. 4

• • • ••••• • ••••••• •• ••••••• I 
I (Pleose give .postal zone number il you have one) I 
I I 
---·---------~~----------·----' 
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FALSE TEETH 
FIT TIGHl 

FOR LIFI OF PLATI 
With 011e Appllcatloa 

or YOUR MONEY BACK 
Professionally Developed AMAZING 

.. 

LINO·DENT 
REAL CO)lFORT 1:-;.s; ~~~L !r Fg~h:r~!!'e!~~ 
WEARERS · • · · · beals and and slippinc vanish-gum soreness 
dlsappt>ar~rore,·er. H f Stl Ly 

Not Messy - o Ca 
. a astl' or powder but an amazing .de'felop• 
~~~t inp flt>ld or plastidc!· Tfbe ~h~t~s m:~:~·~em~~ 
~rn dentures are ma ~ 0 • 1 . itb 
gilarant~ p~rfet"t plate comfort permane~t , w 
one application. · 
Absolutely Safe. Pure, non-toxic, non·irri~tlng, 
barmie~s. odorless. tasteless, pleasant. Nee s no 
he"at. Easy to ust>! · • 
SEND NO MONEY-Full size package only ~~-!~ s clfy upper or lower. Botb z • .., 
plus postage. ' 'peO D Encloae payment and aave 
plus postage .... · · 
postage. (Dept. A-7 ) 507·5 A••·• 

LINO·DENT. lite. New .York 17, N. Y. 

ALKIE 
POCKET SIZE 

TALKIES $3.99 ::"'a 
-ELECTRONIC VOICE POWERED 
No tubes , batteries, adjustments, license or 
permit needed! Guaranteed to work anywhere 

up to 114 mile with extra wire. Swell for room 
to room-garage to house, etcl Your own prl
vat(>., talk·listen phone . Not war surplus. Brand 
new. Guaranteed. Two complete units with wire 
-READY TO USE! 

SEND C:J 00 deposit and pay postman $2.99 plus 
f · pos tage charges or ·send $4.25 for 

postpaid delivery. Limited· Supply available. 
THE MIDWAY COMPANY, Dept. WPS·2, Kearney, Nebraska 

New sensational hypnotic chart makes 
hypnotism easy and simple to master in 
a few short hours. Be a masterful enter
tainer-amaze your friends. People will 
admire and envy your power to control 
and command. Absolute 10-day money
back guarantee. 
Instructions and chart shipped in plain 
wrapper-$1 . 9 8 postpaid. 

Send to 
HYPTO-EYES, Dept. 21 

254 NE 103rd St. , Portland 16, Oregon 

·GOLD • SILVER • COINS 
Easily located with ·new Light
weight M-Scope Detector. Su
per ior performance, lowest 
price, monthly payment plan. 

FREE LITERATURE 

FISHER RESEARCH LAB., INC. 
PALO ALTO CALIF. 

SLIDE PROJECTOR SETS. Consists of all unmounted lenses you need 
to make the following size proJectors: · · 
Stock # 4029-N- 35 mm . .. ... .. ... ... ..... . . . . $2.85 Postpaid 
Stock #4038·N- 2 114"x211~ " . ................... $3.35 Postpaid 
Stock # 4039·N- 2 L~""31fi.l" . ... ... ... ... .... .. . $3.35 Postpaid 
MAKE A MICROSCOPE- Get wonderful res ults. Own an Inst rument 
worth many times the cO!<t to you. Simply con,·ert a U. S. Govt. 
RUle-scope ( Govt. cos t over $65.00 ). It ' s easy! We show you how . 
No machining r e quired . Get up to 4 0 Power. Scope we furnis h Is 
u s ed but good condition . . . sent complete with extra lenses and 
direction Rheet. 
Stock ~959·N .... .. ............... . · ' · ... .. . . $7.90 Postpaid 
10 POWER SPOTTING SCOPE-A WONDERFUL BUY! Pocket-Size! 
Complete with tripod and s wivel head. Only 5112" long- 8112" high 
on tripod. Adapted from Army telescope and worth many times ou r 
price. Has pris m erecting system. achromatic objective . Ramsden 
Eye-Piece. Lenses low reflection coated. 
Stock ~955·N ... .. ...................... ... $14.95 Postpaid 
SIMPLE LENS KITS- In~lude plainly writtE-n. Illustrated booklet 
showing how you can build Jot,;; of o ptical ltemR . U s e these lens es In 
photography and for dozens of othe r uses In experimental optics . 
building T E LE SCOPES . low power Microscopes, etc. 
Stock ~ 2 · N-10 lenses . . . ............ . ...... $ 1.00 Postpaid 
Stock ~ 5-N-45 lenses. . . . . . . . . . . . . . . . . . . . . . 5.00 Postpaid 
Stock ~ 10·N-80 lenses . . . . . . . . . . .... . · . . . . . 10.00 Postpaid 

We Have Literal!~· Millions of War Surplus Lens e s and 
Pr: ~ms for Sal e at Bar!!aln Price,;; . Num erou s Types of 
Jnstrumont!< . Too! Write for FREE CATALOG-N. 

EDMUND SALVAGE CO., BARRINGTON, NEW JERSEY 
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MAR DO 
QUAlXf~! 

W e oHer
0

o;.u 1'Y 
T OP - Mt\DE. 

PRif~i~fEcES 
• Mon eY Bat:k 

c uar_anteecuarantee •* L ifetune Guarantee 
• Aet:.ur at:'/ hUY with 
:{ou can {aith and 
complete . . We se\\ 
conflllenc«:· . lating the 

• 

d. ect ehn11t d \lis tr ' r an 
storekeePd tH\SS along 
profit an ·ngs to you. 
these sav t 

SHOCK-WATER 
PROOF 

F ull 17 J ewel. P ro
tec ted by water tight 
screw back and· bal
ance gasket. Give i t 
h·ard t rea tment, IT 
CAN TAKE IT, 

Luminous Dial, ~weep 
Second H ands, Un
breakable Grys tal. 
S tainless Stee1 Case. 
Incl. Tax. _ _ $19.75 

SHOCK PROOF 
Hardy Chromed Case 
tha t can take k nocks. 
7 Jewel Movement -
Luminous dial. Sweep 
!'ecoml Hand and also 
second c-omputa tions. 
n and some in appear
ance - a real watch 
for acti ve people. 

J nc. tax •.. - ....... $8. 75 

*Charge for 
Broken parts 

only. 

You have . 
Check or Money for the watches of your choosing (Tax is included) we 
postage. C.O.D. or der s are accepted. You Pa y Postman plus char ges. 

RDO SALES CORP 480 Lexin Dept . CW-1 New York 17, N.Y. 

$49•95 11 " x7" x7" 
SW-54 

lt~s Terrific! 
TUNES ALL MAJOR BROADCAST 

AND SHORTWAVE BANDS! 

Hear foreign stations, ships, radio amateurs 
and police, plus standard broadcast prog rams 
on this amazing table radio built by the world' s 
leading . maker of communication radio equip
ment. Covers 540kc. to lOme. AC/ DC operation. 
In smart unbreakable metal cabinet. For details 
and name of nearest supplier, write Dept. A 

iiiiiiii COMPANY, INC. 
61 Shennan St., Malden, Mass. 

- . • 

Bt~ild this 
vanity 

' ~,'m--~-... ,."' ~ x- ,.,.., 

It's simple to dress up your basin with this 
vanity hamper ledge. "Trim-It-Yourself., with 
CHROMTRIM aluminum and stainless mouldings. 

Send JOt for Bathroom Plan and 16 page 
full- color, project- packed,home- modemtzing 
booklet, " Trim Ideas . ., 

CHROMTRIM is easy to ap
ply, easy to buy •. . in shapes 
to fit any material. Insist on 
genuine CHROMTRIM, in the 
RED-striped jackets. 

r---------- --, 
1 R. D. WERNER CO., Inc., Dept. PS I 
I 295 Fifth Avenue, New York 16, N. Y. 1 

I I enclose 10¢ for Bathroom Plan and " Trim 1 
Ideas" booklet. 

I NAM I 
I I 
I STREET I 
I CITY TATE I 
·----~------------~ 
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SCIENTIFIC CRIME DETECTION 
• 

FOLLOW 
THIS MAN 

It Is Easy to Learn I 
I will teach you this fascinating 
science during your' spare time at 
home. It pays to be an expert in 
Fin!ter Pnntmg Fireanns Identifi
catiOn, Police Photography and 
Criminal Investigation. I have train
ed hundreds of men and women now 
successfully serving in identifica
tion bureaus throughout America. 
You, too, may quickly r.repare your
self to become a wei -paid valued 
officer of the law, often sharing in 
the generous rewards offered for I wanted criminals. . 

REE eOVER 800 
uBLUE BOOK 
OF CRIME" 

of all Identification Bureaus in the 
U. S. employ students and gradu
ates of I. A. S. A majority of these 

This book is full of exciting men are heads of Bureaus. Many of 
infonnation on scientific them knew nothin!f about crime 
crimedetection.ltwillshow detection before traming with me. 
how You can get started in Now they have steady jobs, good 
a grand career. Now at salaries and a fine future . Write to
amazingly low cost. Clip day for full particulars and free 
couponNow ... Mailittoday. book.Giveage.Nosalesmanwillcall. 

INSTITUTE OF APPLIED SCIENCE 
(A Correspon<knce School since 1916) 

1920 Sunnyside Ave., Dept. 1362, Chlcaco 40, Ill. 

------------------------------INSTITUTE OF APPLIED SCIENCE I 
1820 Su11nysldo Avo., Dopt.l3.2, Chl~r;o 40 I 

I Gentlemen: Without any obligation on mylart, send me the 1 
1 "Blue Book of Crime," and complete list o Identification Bu- 1 
1 reaus employing your students or graduates, together with your I 
I low prices and Easy Tenns Offer. (Literature wUI be sent ONLY I 

to persons stating their a~re.) 
I · I 
1 Name ...•••••• •• ••••••••••• •••••••••• •••••••••••••• Aae ..••.•••• :. . 1 
I ' • • . ,. I Address ......•.•••••••••••••••••••••••• · •••• -: •.. R. F. D ..•. ••••••••• 
I I 
I City) ..•. , .....•.•..........••••......... •. St;ate ....•.••.••••••••••• J 
·------------------------------

WHAM·O 
SPORTSMAN* 
HITS LIKE A .22 RIFLE
KILLS RABBITS, SQUIRRELS. 
Powerful, silent, occurote. 
For hunting, target, 
-routing pests. 
Sportsman's choi,,e. 

45-LB. 
PUll 

HUNTING 
SLINGSHOT 

sold world 
OYer! 

Heavy duty 7N osh stock. 
40 steel b.olls, extra rubber straps. 

GUARANTEED-at dealers, or ' send $1. to 
Wham·O Mfg. Co., Box2P. South Pasadena, Calif. 

* Pr(!feulonal model of Nat' I Slingshot Assn 
Extra steel balls 300 tor 1. Rubber:!s::_l!;S~c~a~~.:._ __ _ 

TAKE ORDERS for 
Nlltlonllllq Aduert11ed 

NYLONS 
GUARANTEED NINE MONTHS 

ARNED 
TWO NEW CARS 
••• and as much as 
$120.00 in one week 
That's the exceptionally fine 
record of Chas . Mills with the 

Sensational Guarantee creat• famous Wilknit hosiery line. 
· · d d d f Offer of New Chevrolet as a lDIJ: a ~remen ous eman or bonus open to EVERYONE. 

• 

Wllkmt Nylons! If they ron, Send name for facts FREE. 
wearoutorevensnagfromany_ 
cause whatever •• • within NINE MONTHS ••• depending on 
quantity ••• they are replaced FREE OF CHARGE. No won• 
der it's easy to quickly build up fine, steady, year-'round in· 
come. Earnings start immediately. Look at these exceptional 
ftgures-Ralph Shearer made $67.11, first week- Mrs. Paul 
Estes, $42.92-Mrs. IveyGentry, $43.87. Doris Jensen in ad• 
dition to making as much as $17.00 in a single day, earned two 
cars as EXTRA BONUSES. Learn how you can make money 
in your full or spare time without a bit of previous experience. 

SEND NO MONEY ••• Just Bose Size 
When you send for Selling Outfit\ I also send your choice of 
Nylons or Socks for your persona use. Don't lose a minute. 
Rosh name on penny_ postcard for full money-making facts 
on Sensational Sales Kit. Send bose size .too. Lowell WHkln. 
WILKNITHOSIERYCO., 322 Midway, Greenfield, Ohio 

HAND MOWERS TO_ . . . . 
POWER MOWERS 

Takes ·.less than 3 hours 
The Handy-Dandy Lawn Mower 
Kit fits any hand mower from the 
16 to the 20 inc;h size. Complete 
with . all necessary parts. Kits 
can be purchased separately, 
complete with engines or 
complete with Pennsylvania 
mower. 

DEALERS 
WANtED 

' 

Also manufacturers of com
plete power mowers and 
garden eultivators. 

LE CLAIRE MFG. CO • 
LE CLAIRE, IOWA, Dept. PS 

BUILD FAST STOCKS! 
RACERS! HOT RODS! 

- · ~ . 

11Get This famous POWER MANUAL •• • 11 

COVERS ALL MAKES-Double power and mileage of your carl Rac:lhg 
Tricks! Souping! Speed Tuning! customizing! 100 Gas Saving Secrets·! 
SAVE MONEY- Build Superchargers . Dual Manifolds, High Compres· 
slon Heads, Racing Cams , Dual Mufflers, Water InJectors! Covers 
Racers , Sports Cars, Stock Car Racer, Callfornla Roadster Construe· 
tlon-Engine Rebuilding, Frames . Bodies. Fuel Formulas , Ratios. 
Ofl'ys, Speed Shop Method$! Photo Section on HOLLYWOOD CUSTOM 
RESTYLING! 320 Illus! Satisfaction Guaranteed. 

YOU GET: "California HOT ROD HANDBOOK 
& BUILDERS KIT" free with BIG MANUAL
All For (p.pd. or C.O.D.) $1.98 
(Racing Catalog wtthout above books25c) 

ALMQUIST En&ineering, MUfard 22Z Penna. 

Build y_our own JET ENGINE! 

J. HOUSTON 

Order these plans today 
J. JET PROPEI.;LED BICYCLE. Assemble 
your own. Photo and instructions · $1.00. 
2. HOW TO MAKE EXPERIMENTAL JET 
ENGINES. Seven sheets drawings with In· 
formation and lnstru.ctlons S2.95. . 
3. BOTH OF ABOVE ln one order $8.75. 
SEND NO MONEY. Ordt>r both nt once $a. 75 C.O.D. In USA plus c.o.d. postage. 
S('nd check or lltoncy Order and we pay J>O~t
age. Get ot.her Information too. Ru1h Order. 

MAUPIN, Dept. 66, Tipp City, Ohio 

Learn Neon in 12112 weeks. 
Many jobs open. Start at 
$1.50. $2 .00 hour. We train 
you in Glass Blowing. Neon 

Tube Bending, Color Gassing. Glass Blowers often deferred. 
ACME TRAINING G . I. APPROVED. Course also open to 
Non-Vets. FREE FOLDER e_xplains. Write ACME NEON IN
STITUTE, Dept. B-2, 330 South Paulina $t., Chicago 12, 111. 

• 

$500,000.00 INVENTORY for 
QUICK LIQUIDATION 

Surplus Items-hundreds of them 
for home, shop, factory. farm 
and outdoor use. New Items. 

used Items, reconditioned "Items
all at tremendous savtngs-all 
priced for quick sale. 

PAGE AnER PAGE Of VALUES 
This big catalog shows page after page 
of amazing money saving values. Write 
for your copy today. Send 1 Oc to cover 
postage, mailing, etc. Write today! 

SEND TODAY FOR YOUR COPY 
c 

STARK'-5 509 So. State St. 
Dept. PS-2 

CHICAGO 5. ILL. 

' 

• 
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CLIP AND MAIL FOR FREE SAMPLE-Send No Money 
I SCREEN-PRINT PRODUCTS CO., DEPT. 22 
I 1010 SOUTH LOS ANGELES ST., lOS ANGELES IS, CAliFORNIA 
I Mr. Tom Roou : Pleau rush FREE sample and all information neceu a ry. 
I 

I Nom••------------------..:._-

Addre"---------=-------------
Cllyr ____________ Stato _________ _ 

I 
f 
I 
I 
I 
I 

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

T LAST! MY AMAZING 

START IN YOUR SPAR£ TIM£ 
BIG MONEY C t: I·P 1 r PLAN 

is yours for the asking • 

Ptllll = ... ..... ., .... --·) 

. 
IN YOUR HOME 

vm: of America's FA TEST GROWING 
BUSINESSES - Thousands already are 
making BIG MONEY using the MIR
ACLE new SCREEN-PRINT method. 
Yes, they're printing signs, posters, 
banners, drapes, wall paper, show 
cards, flags, fabrics, etc. WITHOUT 
A PRINTING PRESS OR ANY SPE
CIAL EQUIPMENT. Now!-the secret 
can be yours to read, learn, and decide 
your future .. . just mail coupon now. 
GET INTO BUSINESS FOR YOURSELF-Be 
your own boss- make your home your 
office in this profitable business. Make 
EXTRA money in your SPARE TIME 
or start your own FULL TIME busi
ness. IT'S E ASY. Get orders from 
stores, markets, gas stations, theaters 
-from every kind of business - A 
HUGE ready-made DEMAND. 

PIIIT 
POSI-

" ' 

Y FREE-OFFER 
MAIL COUPON TODAy TOM REESE 

Ct'nt'rol Monoget ,__, 
Easy to learn- no expenence necessary 
ANYONE - (young or old) can profit 
handsomely with the sensational 
Screen-Print method. 
EARN S50 EXTRA PER WEEK TO START. 
It's easier than you think- materials 
cost you only 10%- Y(J U EARN 90%. 
Few businesses make this big profit. 

CET WAR CONTRACTS ' - Inst rument 
faces, ins ignias, etc.-hundreds 
of war products are produced by 
SCREEN-PRINTINC and materials are 
NEVER SCAReE. (Here's a way to 
make EXTRA MONEY if your wages 
are frozen). 

Written in EASY· TO
UNDERSTAND SHOP 
TALK ... complete 
with MANY ILLUS 
TRATIONS. Yes , that 
is my AMAZING OF· 
FER .. . Read it all 
WITHOUT RISKING A 
PENNY. This OFFER IS 
LIMITED- mail COU· 
pon TODAY ! 

PMIT 
TES 

YOU CAN PRINT ANYTitlfC 
AID EVERYTHING WITH TH'E 
NEW SCREEN-PRINT MmOD 

JUST MAIL COUPON 
-Examine ACTUAL SAM· 
PLE and fact s about this 
AMAZING BOOK that 
tells you HOW 

• to do Screen Printing 
to set up Screen-Print 

Shop of your own 
• to get customers 

COMINC TO YOU 
to start spare time 

and CROW 
• to have TWO INCOMES 

instead of one 
• TO CHARCE (on some 

jobs you make SlO 
or more per hour) 

• to EMPLO'( OTHERS 
to help you 

. . . EVERYTHING YOU 
NEED TO START! 

ANGflfS ST., LOS ANGflfS 15, CALIF. 

.. . 

• 

Good Luck-Fishing Fly-Personal Initial Key Tags 
These unusual and very useful key chain tags were made 
by embedding a four leaf clover, a fishing By and gold
plated personal initials in Castol~te Liquid Casting Plastic. 
You can also embed real flowers, butterflies, coins, photos, 
shells, etc., to make distinctive necklaces, pins, brooches, 
buttons, coasters, tiles, trays, book ends, other objects. 
Have a happy hobby or make big money in spare-time. 
Use home tools. Follow simple instructions. Information 
FREE. Just write for new illustrated folder "Liquid Magic." 

THE CASTOLITE CO., DEPT. B-2, WOODSTOCK, . ILL • 

II you have a PATENTE~ Ol' PATENT PENDING 
Invention TO SEL·L Ol' LEASE 

Request OUI' rREE book 
(No Obligation} 

-
• U.S. PATENT EXCHANGE 

406 SOUTH SPRING STREET '(Suite M) LOS ANGELES 13. CALIF. 
FEBRUARY 1951 61 
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I need 500 Men . . 

to wear 
SA PLE 

SUITS 
Pay No Money
Send No Money 
My va lues in made- to

~~l] measure suits· are so sen
sational, thousands of men 
order w ben they see t he 
actual garments: I make 

it easy for you to get your own 
suit to wear and show-M AKE 
MONEY I N FULL OR SPARE 
T IME THIS EASY WAY! 

My Plan is AMAZING! 
Just take a few orders a t my low 
money-saving prices-that's alii Get 
your own personal suit to wear and 
show-n1ake money fast taking orders. 
No experience needed. Spare time 
pays big. You pay no money, now 
or any time. 

• 
MAIL COUPON! 

· .... a~~ Rush this· coupon todax for full facts 

f 1' Sio 5o and BIG SAMPLE KIT containing 
so"'p\e more than 100 fine woolens in all pop-to•''" . •\1\0 ular weights and shades. Be one or tho 

o 1\'0'" 500 top-notchers I need to wear, show, 
~\I ~ ~,_.o\ and take orders for my suits. Act now! ,ooo 
o"•~ ,, •o"'P'••· PIONEER TAILORING CO. 
to"' Dept.,P-1120 • Concress and 

, Throop Sts., Chicago 7, Illinois 

~~=--:=-~----------------------PIONEER TAILORING CO., Dept. P-1120 I 
Concress & Throop Sts., Chicaco 7, Ill. 1 
I DearSir:IWANTASAMPI.E SUIT TO WEAR r 
I AND SHOW, without paying lc for it. Rush I 
I V a luable Suit C ouoon and Sample Kit of actual I 
I fabrics, ABS<lLUTEI.Y FREE. I 
I I I Name .•••••••••••••••••••••••••••• • I 
I I 
1 Address . •••••• • •••••••••••••••••••• 1 
I I 
I City. • . . . . • . . • . . . . . . . . . Blatt. • . • . . . . I 
·---------------------------" 

• 

PS-2 

Design Aircraft & Components -Study with Jets & Rockets 
Great Future-Advanced Aeronautical Subjects - World· Wide 
Enrollment-Fully Accredi ted- Established 1929-Approved 
for Vets - CAl-AERO grads in heavy demand. 

WRITE TODAY for SpeciaJ Information. 

NAM~--------------------------------JNE~ 

AD~E~-----------------------------------
CITV--,------ ----ZONE STAT.._ _ ___ __ 

CAL·AERO TECHNICAL INSTITUTE 
GRANO CENTRAL AIR TER IAINAL • GLENDALE 1. CALIFORN IA 
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Tired ·of Working 
for ''PEANUTS?'' 

It you 've ever sold an ything, you 
can cash in your selling know-how 
by becoming a Superior distribu
t or who hires. t rains and super 
vises his own force of direct sales
m en. Your salesmen make bi~t 
m oney tor you an d !or themselves. 

Product is complete newly
designed line of carbon-tet rachlo
r ide fire equipment, easily sold in 
every home and bu siness building. 
Superior Automatic Fire Extin
gu isher (see illus tration l gives 
automatic fire protection which 
operates without human aid. Pres
ent distributors of this long-profit 
line are earning big money . 

To qualify tor a Superior dis
tributor ship. you must have a car. 
must be a capable salesman. We 
furn ish everything you need to 
star t. Write today, statin g com
plete qualifications in first letter. 

SUPERIOR PRODUOS, INC. 
3414 Ma in St. Kans a s City, Mis s ouri 

u. s. 
Patent 

;; ot 61 101 , 

. No experience Assort-
ments .on approval and 
FREE lmprmt Samples. SAMPLES 
ARTISTIC CARD CO .• Inc. on Approval 
542 Way St., Elmira. N . Y •. 

PAYS BIG I SEND FOR FREE. 810. ILLUSTRATED 
CATALOG NOWI No obliga tion. Graduates report m«king ~.o?.t" 
substantial incomes. Start and run your own bualn••• 80. ~!' 
qulckly. Men,women of all ages,leam easily. Course cov- !',- v_., 
er s Saleo,Property Mangement Appralalq, Loans , Mor tgages, ~{{ 'I 
and related sub jects . STUDY AT HOME or In our elaaarooma In L,,_. .S 
bhr cltlea. Dlplom• awerded . G. l .approved. Natio~ly known. '7(/"" 

WEAVER SCHOOL OF REAL ESTATE (Est.1936) 
ts E. Pershing Road, Dept. PS, Kansas City, Mo. 

A book everyone who likes to draw 
·"A"Id have. It Is free; no 
obligation. Sl111 ply address 

ARTOONISTS' EXCHANGE 
Dept. 192D Pleasant Hill, Ohio 

GARDEN TRACTORS 
NEW CATALOG 

IN COLOR 
I t 's New ! The finest broadside 
on garden· trac tors ever issued 
gives you full de ta ils on the 
famous Speedex 2Y2 H .P. 
wa lking Model C, a nd on the 
heavy-du ty 8 H.P. ridin~ Model 

23. Illustrates many labor-savin~ uses, shows wide range 
o f imp lements for plowing

1 
discmg, cultivating, mowing, 

snow remova l, lawn mowm g, etc. Gives you complete 
d escriptions ... full in form ation . ' 

SupplJI l imited-w rite today! 
SEND A POSTCARD FOR YOUR FREE COPY 

SPEEDEX GARDEN TRACTOR CO. 
Box 216-D12B, RAVENNA; OHIO 

C.opyngh ed m< 'n..:tl 
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HEATING & VENTILATING FAN 
<Item 1 0 } Eas ily Ins talled In 
furnace pip es. Forces e\·en heltt 
to all rooms. Over range, re
moves k itchen smoke a n d odors . 
Powerful continu ous duty mo
tor, 110· 120 v. A.C. Quie t , 
soper efficient fan moves 
huge vo lume of air 14 00 to 600 
c.f.m . l 8" !o'an, wt. 5 l b. $6.3!>; 
9" F"an , w t . 6 lbs. $7. 45; 10" 
Fan, wt. 7 l b . $8.45. 

ANGLE DRILL 
(Item 23 1 Flts into chuck o r any electric 
or p neu matic d r ill or flex. shaft. Operates 
at any ang le ln a full 3600 arc. Makes 
possib le d rilling, grinding , car vlngz _rout
lng, etc. in close c1•amped qu a rte rs. makes 
Impossible Jobs easy. M ad e by Kett Tool 
Co. Complete with built- In ch u ck and ad
j u sting key. Hard en ed a lloy g ear s. Pre
cision built for h eavy duty. Lists at 

$39.95 - w hile the y 
last $9.95. 

PARTS WASHER 
CARRY· 

AIR 

FRAI!l OIL fiLTER 
(Item 1 2) , Mode l F21. B ig 73 cu. 
ln . size. Ample capac ity for all ears, 
tru cks, . uact.ors. Universal bracket, 
standa rd openings. Fram fil ters are 
tops. Easy to Install . Wt. 8 lbs. 
Usu a lly $ 7 .95-n ow $3. 75. 

CLIP BOARD 

All items brand new. Prices f.o.b. Chicago area. Money back guarantee. Se nd che ck or M. o. 
MASTER MECHANIC: CO., Dept. 35, Burlington. Wis. 

owners are money 
proper gas mileage to over• 
will be pleased to learn how to save 
by VACO-MATING over -rich mixtures. 
MATIC fita all cars, trucks and tractors. 
automatic a nd operates on the supercharge 
principle. Easily installed in a few minutes. 

SALESMEN WANTED! Bisr Profits! 
Send name, address on penny postcard f or free 
particulars and how to get yours forintroducing. 

VACU - MATIC CO .. 7617 - 1709 W. State St., WAUWATOSA, WIS. 

OR IG INA LLY 
SOLD UP TO $59.50 

OFFICIAL 
SHOCKPROOF 

WATCH OF 
FAMOUS AIRLINES 
Choice of 
MEN'S OR LADIES' 
In latest s~yle Yellow 

YOUR 
CHOICE 
ONLY 

,.,__--.._....,..$14·95 

LEARN AT HOME • • • Yo u need chemical knowledge to qualify 
for thousands of today's good jobs in ind ustry, business, science, the 
professions. This Course enables you to master practical chemistry. 
You learn by performing actual experiments at home, using chemicals 
and apparatus f urnished with course. Illustrated lesson boo ks guide 
you. Course approved. Equivalent to recognized college courses in 
general chemistry. Send toda y for free catalog. 

INSTITUTE OF PRACTICAL CHEMISTRY 
2 PROSPECT A VENUE, HAGERSTOWN, MD. 

SAVE GAS WITH A MILE - 0 - METER Cold Cn,;es . You get these un
redeemed 5 -year guaranteed 
lifcLlme qwollly F AMOUS BEN RUS 
WATCH ES now at only $1 •J. 9S 
hccau"e we bought ou~ SURPL US 

1 1-'TOCI'-S or I enct 1 ng :-<. Y . and ~rrt. 
Jewelers. Or·tlcr now. Order men·~ 
m· lnrt l e .. · . 

The Mile-0-Meter gauge is a scientific instrument of 
known meri t fo r showing any driver the condition of his 
engine and miles-per -gallon r ate. Operates on intake 
manifold vacuum. Easily inst alled on any car or truck. 
Simple-co-read, 4-color dial is set in steel case wit h non
sh atter crystal. Accurate internal movement. O ver 1,000-
000 already in use . Gift pack ~ged-beauciful leather case. 
D e Luxe Model $14.95 Ppd ; Standard M odel S9.75 Ppd. 
Gale H all Engineering , Inc. , D ept. 1245 Boston 18, Mass. 

TRIAL OFFER! WEAR AT OUR RISK! 
Money back In 5 da~·s If n ot delig-ht ed. SEND 
O~"L \ S I with orfler. Pay balance coo. plu s 
postage. Or we pay pos tage If you e nr.lo>' e 
$1 4.95. plus $1.50 tax. . -
FREEl H anri >'Om<' Ex pansion bnnd lnc lu d e cl wilh 
Prepaid Orrle r" . Orrter now. 

MARYLAND DISTRIBUTORS 
501 E. Baltimore St. , Dept. 227, Baltimore 2, Md. 

Fre e Wa tch & Di 'lmond Ring Cata lo~~: . 
Practica lly Whol~sale Prices to User D irect. 

War or No War. The re 's No Increase In Our Price s 

• 

Lifetime Guaranteed 
17 JEWEL 

Military Style 
WRIST WATCH 

Orig inally $59 
while they last 

$14-95 $1.';185
tax 

New lnc abloc k 
Shock-Protected 

·WATER·OUST PROOF 
WORLD'S LARGEST PRODUCERS OF TUNE-UP GAUGES 
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P.IIEUMATIC RIVETER 
& CHIPPING HAMMER 

Pi stol grip. Ideal for fender, brake lining, concrete 
b reak ing work. Weight51bs. like new. Pric•each .. 
2X - $6.95 3X- $7.50 <4X- $8.50 

INSIDE MICROMETER 2" to 8" 
Precisio n made of tool steel. Hardened tips 
o n all six measuring rods. One y," spacer. 

Chrome fin ish. Complete with case. $6.95 

--=--- . . - -

DRILL GRINDER All New 
$2.80 each. .. Sharpens round, square or ta pered d rills up to 

6" 1ong. Even a n ama teur mecha nic can get a new, 
factory finish on a d rill in 25 seconds. New prot roc
tor feoture gives every drill sharpening ongle, with 
5 convenient angles a lready marked off Usable 

with hand or power stone, A brand new d~~elve~l~o~p-~~~3=~~~~~=: menl, manufactured by Ten Eyck. Shipped ';slpoid 

HIGH SPEED DRILLS EXTENSION DRILLS 
All New Fractional 
& numbered. O rig. 
Val. $1 5 Natio nally 
known brond. Astd 
sizes. SetJO. $3.50 

High Speed Steel, like new 
Asst'd sizes from No. ~ to 40. 
Lengths from 6" to 12". Ap· 
p roximately $20 value. 
Set of 12 •• • ••• • •• $3.75 

ELECTRIC BELLS- Vibrating type, high p itch: 115 V , 
60 Cycle. Ideal for use indoors or outdoors- on ranch
es, for schools, p lant installations, os signal systems, 
b urglar ala rm systems, etc. Natio nally known Mfr ALL 
NEW in o rig . Pkgs. Solid brass clapper & 8 V2 " gong. WI. 
8 lbs. Govt. cost about $67.50 Close out at ••• $7.95 

Se nd che ck, money order or cosh. 2 S •t. d eposit require d on C.O .D. 
orders. All prices F .0 .8. Culver City, California, unless o therwis• stated. 

Send 2 Sc for lllustrotedl Ct:rta,IOtl· 

COATED! FEATHERWEIGHT! 
12x50-$65.00 
16x50-$69.50 

CENTER FOCUS! 
T he ultimate In fine binoculars . Tremen· 
do u s powe r ( 12 or 16 Power) . Feather· 
weight (weighs only 3 1 ounces !) Precision 
m ad e In every detaiL COATED p•·o vldlng 
s harper , brig h t er Images. Center focu s 
~tives Ins tant linger tiP adJustment. Ind l· 
vldually focu ssing rig ht eye piece . Ob.lec· 
tlve lens Is 5 0 MM ( 2 Inches ) across ! UN
C:ONDITIONALLY GUAHA NTEEO. Complete 

";_(~~,j':,~~·.,,~: or your m on ey r efunde d. Prices Inc lude g e nuine le:~tber 
c ng cas e :md straps . Ad<l tax : $2.00 depos it req ui red on 

•s . Cas h order s prep a id. 
UNITED BINOCULAR CO. 

9043 S. W estern D AllF-3616 

POSTPAID 
AnENTION 
Home Craftsmen 

and Hobbyists 
Just the tool you've b een 

DEALERS wait ing for! N ew PAINT 
STRIPING tool gives' ' pro-

Pa int f essional " res ults every 
Striping Tool time, yet simple and eas y 

packed in attrac. t o u se a s a fou n ta in pen. 
tive display ca r . Ad j u stable llllide keeps linea 
tons of I doz . Fast , strafllh t as an arrow . Just as 
~ofitab l e seller , easy to make curves o r fr ee 

w ho e P n te r 's ykolutr. r iteforillus.cir . handdesillns. Addanewbeauty 
cul a r. di scoun t&. a nd finished look to ever yt hing 

C.O.D. 's postage collect. you paint. Send dollar t oday. 
WENDRL MFG. Co., 4234 N. Lincoln AVf!L . Dept. 22, Chicago 18, Ill. 
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Happy Is The Day 
When. Backache 
Goes Away •••• 

As we get older, st r ess and strain, over-exertion, exces
sive smoking or exposure to cold sometimes slows down 
·k idney f unction . T his may lead many folks to complain 
of nagging backache, loss of pep a nd energy, headaches 
a nd dizziness. Getting up nights or f r equent passages 
may result f rom minor bla dder irr itations due to cold, 
dampness or dietary indiscretions . 

If your discomforts are due to these causes , -don't wa it, 
try Doan's Pills, a mild diuretic. U sed successfully by 
millions for over 50 yea rs. While t hese symptoms may 
often otherwise occur, it's amazing how many times 
Doan's give happy r elief - help the 15 miles of k idney 
tubes and filter s flush out w aste. Get Doan's Pills todayl 

~·~~,~~-~r---
~-- Yl 

100'6 "~'" .... ~'-'----.:r-_.;--
A REAL SURE·I'IRE SELLER! 

THUGS AND THIEVES BEWARE! 
H ere i s a tear gas pencil gun which discharges smother ing clouds 
or t ear gas to i nst antly stop, st un and incapacitate the most vicious 
man or beast. A saft- and effective subst itute for dangerous fire· 
arms. No permanent · injury. Needed In Stores. Banl1s, Autos and 
Homes, everywhere to protect Life and P roperty. No sl• lll required. 
Handle our tear gas as a s ide line and you 'll soon gll'e It full 
time. For a quick start send $ 3. 6 0 for complete demonstrator out· 
fi t consisting or an Automatic Pencil Gun with l 0 demonstrators 
and 3 powerful Tear Gas cartridges fully guaranteed. 1\fany thou
sand• now in use. Order your outfi t today. Not sold to minors. 
Hagen Supply Corp. Dept. D-502 St. Paul 4, Minn. 

Add zip to :rour car wlth11·~!~ 
Automatically combines water. oil va· 
pors. with fuel ,. to help give smoother 
performance, more power, faster get 
away, bet ter ick fuel economy. 

today! Limited Su . · or cyl. t tance 

BAIITEL IIIFG. CO., 757-K Yellce BIYd., LDs Aaceles 15, Calif. 

** AND START IN BUSINESS 
G et you r mad e- to-measure suit without cost ' -tak ing orders f rom friends at direct-f rom-fac- _ 
tory p r ices. Pocket big commission on · a ll orders. 
Get splendid demonstra tion ou tfit and tested p lans 
FREE. Work from home or office . full or · 
spare time. T op men make up to $12. 000 In 
a year. Famous 38-year -old firm . Write 
BUSINES~ MANAGER, Dept. 84, Box 23, Cincinnati 6, Ohio 

Filters Oil 
the full 
length of 
the Pack 

Here's News ! Ordinary toilet 
paper makes an ideal oil fil
ter. Laboratory tests prove 
it cleans oil faster and bet ter 
than popula r m a k es of filter 
elements. All you need is a 
s imple set of RETLIF ADAPTER 
PLATES ... and you can start 
u sing ordinary toilet paper 

10
,
000 

rolls in your present oil fil
ter. For proof and descrip-

Sq. ln. of tive literat ure, send name 
Filtering and address to : 
Surface·,.._..:_ __ .!:!:::!!:!l..l.:::.:::..::::.::..::.:_ _____ • 

RETLI F CORPORATION, Dept. 66 
1239 No. Highland Ave., Los Angeles 38, Calif. 
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65 KW. 225 Volt D. C. Diesel Electric 
GENERATING UNIT 

RECONDITIONED 
Equ i pped w i th 6 cyl. DRXC 
H erc u les DI ESEL engine, 41>/s" 
bore , 5lj,. " str ok.e, 133 H.P. 

at 2000 R.P.M. Com· 
plete with ln.lector, 
pump, nozzles and elec· 
trlcat equipment. Gener
ator attached to engine. 
Complete as shown. 

Ea. 51375,00 S1295 00 Lots or 2, ea. • 
for above $S9.SO 
unit . . ... Write for price on DIESEL ENGINE only. 

60 Hp J E 
• Reconditioned, tested 

192 • eep ngtne ~:J~~:-a~!:~ttnt~e~~~ $ .so 
SEND 25% CASH WITH ORDER, BALANCE C.O.D. 

1951 Edition! It's New! It's Different! Get World's largest 
Auto Accessory & Parts Catalog and save money. Over 50,000 
items. including Hollywood Accessories, Hi-Speed Equipment , 
Rebuilt Engines. all parts & accessories for all cars & trucks. 
We have that Hard-To-Get part! Jam packed with bargains. 
Completely 1llustrated. Send 25c (refundable) . 

J. C. WHITNEY & CO. 
1917SC Archer Ave. Chicago 16, lll. 

NEW! · Electri.c Motors 
New General Electric: 1/z H.P. Induction Type 
3450 RPM 1~0 V, 60 c:y. 1 ph, A.C. $21 75 
Motor • • • #GEH·S. . . . . . . . . . . . • 
New General Electric: liz H .P. Cap/lnd. Ball 
Brg. 1750 RPM, double 1/z" Shaft. 110 v, 60 

C£c.l1~h .. ~:~·. ~.0~~~ :. •• : • . ..... . $26.50 
New General Electric: 3/4 H.P. Cap/lnd. Ball These prices are 

6
B

0
rg.c t7

1
soPhRPAMCdoMubtle 1/z" shaft. llO·V, F .0 . B. Chicago. 

rGE-~·s .. .' .. .'.: .. ~ .~r. : .'.: .... $34.50 Order by number. 
New Elc:or 1 H.P. Capacitor Induction 1750 We have large 

:.~~·r 1•1~1~2~:c.~~ _c_y: .
1
. ~~: .~·~.· $45.00 ~oc:ta~Jar~pe~:! 

New Emerson 1 H.P. Heavy Duty, Repulsion tors. ALL SIZES. 
Induction. 34SO RPM . 110/220 v. $42 SO Write for prices 
60 Cy, 1 Ph. A.C. Motor .. . . .:lt EH-1 • 
Sameasabove, I•f.!H.P.220-Vonly, .#EH-I5$57.SO on the motor you 
Same as above, 2 H .P . 220-V only • .:ltEH-20 $67 .so need. 

C. MARSHALL SALES, 3S46 W. Fullerton Av., Dept. PS-2 Chicago 47 

Wheels • 

heels 
heels 
heels 

S" Disc Wheel 5/s" Tire 5/16"' or 3/a" sleeve .••••. . 30c: ea. 
6" Disc: Wheel s;a" Tire 5/16" or 3/a" sleeve . ...•.. 3Sc: ea. 
7" Dl'sc Wheel 3/4" Tire 3/s" sleeve .•....•.. . .. _ . 4Sc ea. 
8" Disc Wheel 11/s" Tire l(z" s leeve . .. .... •• .. .. . 70c: ea. 
7" D isc: Wheel 1" Tire 1/z' ball bearing ......... . . soc: ea. 
8 " D isc Wheel 11/s" Tire l/z" ball bearing ... .. ... $1.00 ea. 
8 " Disc: Wheel 2" semi-pneum. T, 1/z" B .B ... . ... S1.3S ea. 

10" D isc: Wheel 1.75 semi-pneum. T . liz" B.B .. ... $1.50 ea. 
12" Disc: Wheel 1.7S seml·pneum. T . 1/ z" B.B • .... $1.8S e a. 
Above wheel prices Includes hub cap. 
Plus Postage, 20%. C.O .D.'s accepted. 

UNITED WHEEL STAMPING CO. 
2756 W. 11Sth STREET PS·2 CHICAGO 43, 

500 BARGAINS 
• FARMS • SPORTS 

• HOME • SHOP 

JUST OFF THE PRESS! 
Greotes! Bargain Book ever offered 

low. low prim. terrific ~ovings 
on scarce wor surplus. 
Moil I Oc TODAY · NOW . begin ~oving 
on hundreds of items lor form, home. 
shop, sports. Get your Bargain Book 
by return moil. 

• 

A NEW HOME I USTRY AND HOBBY ! 
We have started THOUSANDS or people In a 
wonderful new kind of business! H ere m·e 4 
reasons why: (I) The work Is pleasant and 
very easy . . . actually as ea811 as vour•i110 ·wat.er 
out of a glass! ( 2) VERY LITTLE Investment Is 
required; Imagine, !ells than $5.00 Is require d 
In order to start you off .tn your own manu
facturing business! ( 3) Can be started ANY 
WHERE . . . at home, garage, basement. etc. 
and most Important ( 4) The things you can 
make In QUANTITY PRODUCTION are not only 
exceptionally attractive and useful but are al· 

ways In big demand every season of the year! VAST QUANTITIES 
OF PLASTIC COMPONENTS NOW NEEDED BY ARMED SERVICES. 

YOU CAN MAKE ANYTHING! 
What Is this new business'? lt i s CASTING 
. •• Casting with liquid plas tics. CASTING 
Is a met.hod of production manufacturing 
WITHOUT MACHINERY OR TOOLS! CASTING 
Is the exceedingly simple process of pouring 
liquids into molds . . . It Is as simPle as 
that! Like making Jello, only these liQUid 
plastics SOLIDIFY tn a few minutes after 
mixing Into ext.l'emely HARD. DURABLE and 
ATTRACTIVE articles such as Jewelry, Novelties, G!ftware, 
F igurines, Statuary, Knick-knacks. Baby Shoes, Souvenirs. 
Ceramics, Imitation Marble. Bookends . Lamps. Pen sets. Cig
arette Lighters , Toys, Dolls, Banks, Fishing Lures, Tools .•• 
A THOUSAND USEFUL THINGS! The fiel d Is r eaiJy unlimited. 
We supply EVERYTHING , •• Casting Materials, Molds, Ac:· 
cessorles and Instru c tions. 

1 000 GOLDEN OPPORTUNITIES! 
Hegardless what you a1·e doing now you can 
get into the CASTING BUSINESS in your spare 
time or e venings. We assure you, once you 

/ do, you will be eagerly devoting all of your 
time to this very easy, fascinating and HIGH· 
LY PROFITABLE OCCUPATION until It leads 
Into a depenrtable business all your own! BUT 
LET US PROVE IT. Send only 2Sc: for our big 
40 page Catalog of Casting Materials . hun· 

dreds of Molds, etc. We will also send you FREE an attractive 
CASTING to show you what can be done with llquJd plastics 
In a few minutes! We will al~o s e nd you FREE a valuable book 
giving you details on the ART AND BUSINESS OF CASTING 
which s hO'fS you how to cas t and get started! All this for only 
25c, but write for It today. This may be the luck11 coin that will 
start the 1I>Ost / a8dnnfino and pm,fi tn.ble 7J/ulse of your life/ 

If y£C?~~~!~~rte~~o!c~IJn;-;~o~r1lc sf~o~~AS· 
TICAST OUTFIT consisting of TEN VALUABLE METAL MOLDS 
for making extremely beautiful and useful TRANSPARENT crystal
clear or colorful plastic articles of real ·value! Make unusual P en
holders!... Cigarette Lighters, Ashtrays, Pendant Hearts, Souvenirs 
Imbed .!''lowers and Photos, Brooches, Key-Chain Fobs, Paperweights 
and countless attractive Items! Pinette, Measure. Imbeddlnlt' and 
Polishing Materials, 2 dyes, I nstructions and qnart of PLASTICAST 
and hardener for about $100 worth of castings! COMPLETE AS DE
SCRIBED, SENIOR PLASTICAST OUTFIT NO, 464,.,ppd, $7 .SO 
MASTER OUTFIT, 4 molds, pt. PL;.:A,PStTf.ICAST 
and smaller. quantity of access•orlles J.l'l 

PLASTICAST CO. '~er-

LOW FACTORY 
PRICES DIRECT 

TO YOU 

4 
Wheel 
Dtrec:t 
Drive 

Build your own quality 
mower with our LOW 

COST KITS, Parts . 
Engines . F ree Plans guide you, 3 

and 4 Wheel Kits, complete. 
Parts precis ion fini s hed. ready 

to u s e. Write TODAY for Free 
· Plana, Low Prices, Parts 

List and Guarantee. 

Amertc:a•s Finest er Mowers com
pletely as~>embled In 3 and 4 wheel 
models. Belt or direct drive. 18" and 
20" sizes. Nationally known make en· 
glne optional. Latest improved features. 
sturdy construction and money back 
guarantee fully described In color fold· 
er. Write Today. 

TRIANGLE MANUFACTURING CO., Box S-3, Fort Scott, Kansas 
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$4.00 Worth of 
Sand & Cement 
produces this 
Attractive 
Fireplace. 

S ells on Sight 
from $60 . . to 
$80. Eas y to 

' s tart your o wn 
Profitable Bus-
• Jness. ·· -' ·!J · 

""'"" w The General Fireplace Molds and . 
Process are the most amazing and foolproof · .... .;.,.·· #~· 
ewer invented. Simple to operate, two men can produce flwe flreplacea a dar. 

BIG DEMAND II 
Sell all you produce to Department Stores, Homeowners. Parks, Nurseries and 
Picnic Groves. fireplaces sell on sight. No experlenc.- necessary, we supply 
full operating lnstrudlons and equipment plus the know how that spells BIG 
PROFITS. This Is an outstanding opportunity for men of vision and small cap
Ital to get Jnto a busy rich paying field: Don't delay, be the only exclusive 
manufacturer In your own home town. Mall coupon at once for full details at 
to how rou can reserve your territory. 

Molds sold only on exclusive franchise. 
GENERAL ENGINES CO., Inc., Dept. 5 17 F 

307 HUNTER·'ST. e GLOUCESTER CITY, N. J. 
M r. Tor of Phila. writes: 1 N Sold 250 in first 4 months. Sell- ame .... ................ .........•.••..••..•.•• " '' 

tng to Sears Roebuck, John Address ......•. : ........... ,.. ..................... . 
W anamaker & G imbel B ros. in 
Phtla. area. 1 City ................ Zone ........ State ........ . 

.. 
Loose Handles 

TO 
STAY 
Use the "re pairma n 's 
standby" - Smooth-On 
No. l Iron · Cem ent- to 
anchor loose tool and 
cutlery handles, · knobs, pulls, casters, 
clothes-hooks, bolts, screws, etc. You ap-
ply it like putty - no heat required. It 
hardens like metal. And because Smooth-
On expands slightly as it sets, your · re
pairs stay tight. Buy Smooth-On No. 1 
in 1 "·oz., 7-oz. or l-Ib. size at your 
hardware store. If they haven't it, write us. 

FREE Repair Ideas 
40 pages of time-saving, m ont>y-savlng ways to 
stop leaks, st>al cracks, tight en loose parts. 170 
Illustrations. Clt>ar, s imple directions. Send now. 

SMOOTH-ON 1\fFG. CO., Dept. 1>8B. 
670 Communlpaw A\·e . , J ersf'y Cit)· 4, N.J. 

'JJoitwilli 

• 
THE IRON CEMENT OF 1000 USES 
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--~*************** ' ,w Ou; 360th Advertisement lfo 

''t
1 REAL DIESEL ENGINE' * ~ ·* ''''* * ~ <,• 

• Ideal for p lanes, 
boats.mtdget car s ...._ 

• Actually run s at ..,.... 
~~g~ ~HfJro· Jt 

• Height a full 3lh ...._ 
' You ··· .Inches: we lg lit 5 ....-

ounces. ...._ 
c an't • Com e s to yo u..,.... 
beat 1 t 1 this comp e e y a s- Jt 

P
rlc 1 sembled, ready 

e for operation. Jt 
MAYBE WE' RE CRAZY, g iving away a 
precis ion dies el engine, complete with * 

. cylln,ler and piston. c arburetor, crank-
~ s haft, connectln~:" rod, etc. for ONLY :112 . 95. But we' r e selling Jt 
~ thous ands of DEEZILS all over the world. and that-keeps our 
"' production cos ts down. DEEZIL ls streamlined~ compact. ]f. 

rugged . Starts qult"kly. eas y to Ins tall , runs for y earsl Fast 
iC delivery If you ORDER DEEZIL TODAY! * 
iC Send $2.95 plus 2Sc postace * 
iC GOTHAM HOBBY CORP •• Dept. S, 107 E. 126th St., New York 35, N. Y. * 
~********************••· 

. $1~.~ 
pipe mess! .. · . 

Empties 'your pipe w ith one e a sy rotation 
of bow l on rod . . ashes d rop in troy. No 

dirty hands, no a shes on floo r, 
no broken stems. Every p ipe 
smoke r ~nd hostess should hove 
one. Beautiful bron;~:. e, so tin fin• 
ish. Sh!rdy and heo vy. Send $1.50 
today to WHOlESAlE DIE CO. 
Box 92A, South Posodeno, Calif. 

e Clt~n lmll e Mews WH4s, &rlss 
• f1ls Tnes • Cllh IIHge ,.,_,. 
• em hts • Trills u.. 
e MilH ftiiCt Ptlfs e Clts ftiiCt lews 

erals and buried treasure. Money· 
back guarantee of superiority. Also geiger counte~. 

Govt. reward of $10,000 
for uranium discovery. Write 

for FREE information. 

TBE 
1544 w. 

CDMPAHT 
For Fun 
or ·Profit 

~&eel 
discovery . tested 

21 _ In neering Dept. of 
leading U. s . Universi ty , reduces gasoline con

sumption as much as 20% -gives you up to 6 days a month gas fre e driving 
-may actually pay for Itself in cash savings. Also better pertonnanee, 
more power, Qulckt'r starts. faster acceleration. on a ll cars. light trucks, 
tractors-any age, make or model. It can help keep you rolling If e mer• 
gency gas restr ictions come • 

TEST IT 30 DAYS ON YOUR OWN CAR BEFORE DECIDING 

SEND 
NO 

MONEY 

No one can appreciate the astounding benefits of this new 
miracle development without actual day-by-day experience on 
the roa d-so we want you to try It for 30 days on your own 
car at ou r ris k. Write or wire today for complete FREE de· 
tails, technical explanation and SO-Day Examination Request 
Blank. 

G. B. SCHUYLER, De~. 32 
1665 Mission St. San Franc isco 3, Calif. 
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MEN! send for this 
MONEY· 
MAKING 
OUTFIT 

MAKE $1500· IN A 
UPTO DAY 
Do you w ant t o make m ore 
money in ruu or ssare t ime . . • 
a s much as $ 1 5. 0 In a day ? 

. T hen write for this BIG OUT-
.· FIT, sent you FREE, contain-

. ing more than 150 fine Quality 
fabrics, sensational values in made-to-measure suits and 
overcoats. Take orders from friends, neighbors, fellow
workers. N o experience needed. You'll say ft'a the greatest 
way to make money you ever saw. 
SAMPLE SUITS TO WEAR 

Pay No Moneyl Send No Moneyl 
Our plan makes it easy ror you to get,your own personal 
suits and overcoats without paying lc, 1n addition to your 
big cash earnings. This offer 1s limited. R ush your name 
and address !or big F REE OUTFIT-today ! 
J . C. FIELD & SON., Dept. P-1720. 
Harrison & Throop Streets, Chicago 7, Illinois 

Our color folder showing 5 popular home designs sent FREE to. 
demons trate our MONEY SAVINGS home ptannlng sen·lce. Over 
1,250 Tes ted Des igns of homes already built shown In beautiful 
Illust rated books. Floor Plan shown wl~h each des ign. Blue 
Prints, materia l li s t s , !<peclflcatlons available ·at LOW COST. 
Mall reque"t tortay or orde r n .. w 11'151 Plan Books below. 

1 TO 4 BEDROOMS-ALL TYPES CONSTRUCTION 
America's Be"t Home Plans . . 
125 DeBions, many in color ...... SOc All BOOKS 

POSTPAID Ranc h and Suburban. . . . . . . . SO 
158 DelliOII8. many moderate cod. C Order 2 or more and 

get " Little Red Book" 
of 29 desi uns at noth· 
lng extra. 

All American Homes. . . . . . . . SO 
lW Designs , varied types, sizes. C 
Our Future Home . . ..• . ...• $l OO 
149 DeBions, all •izes, etyle.. . . • • 

~ TOPEKA, 

ITALIAN ACCORDIONS 
All types, a ll models, · Very best. Ha n d 
Made. Fully gua ra nteed. Buy direct from 
Factory representa tive a t lowest wholesale 
p r ices. and Save Money. Also Dutton Accor
dions. Chromatic Accord ions a nd Concer
tinas. We ta ke a ny instrumen ts in t rade. 
Send name a nd Add ress f or FREE cntal og. 

IT ALlAN ACCORDION MFG. CO. 
7600 Cottage Grove Ave., Dept. PS-2, Chicago 19, Ill. 

When Writing to Advertisers, 
Mention Popular Science 

----------------------------------
2 HIGH-SPEED STEEL SAWS-'2.25 

2 - High s~ steel clrt'ular saws 1" 
and 1 Y4 " dlnm. by .025" thick. wltb 
M." · mand~ls. for <'Uttlng wood. 
plastic and.most metals. Both post
paid In U.S.A. . . . . . · . · • . $2.2S 
2- Tungsten steel sawa *" dlam. by 
.025" thl<'k, with "'I • mandrels. 
Both, postpaid In U.S.A.. . . . $1.50 
12 - Abrasive ston f's, assortf'd 
shapes and sizes up to t• dlam. by 
\14 " thick used with mandrel tor 
<'UWng stone, glaas. metal. etc. 
Postpaid In U.S.A. • . $1.00 

48 RO:rARY CUTTERS only $2.50 postpaid ,-

Auorted abapea and sizes (approx_ tm• to SIS2"l. 8h&fta 3/32" Enlarled WIUtr&
t lona of cutter heads shown below. IdHl tor work ahopa. Abo brua and nlcltel-
111Yer for model malten-Oold, aUver, amateur Jewelen suppUu-Small . tools 
and aeeeuorlea tor band p1nden, pollaben, etc; Write for 88 pace lUu.trated 
cataloc PS51. 

WIE TIIAIN YOU AT HOME FOR 

Prepare now for hilb-»aJ Jobs with SECURITY. Bla demand for 
trained menl Get to the top fas ter through practical shop• 
tralnlng methodll l You eam big money at home while leamlngr 
a;tart your own bWilnessl Fastest growing industry. ln the co\&nttry ' 

EVERYTHING-
TUBE , 

f :lllll:lll11 
LARGE TV 
PICTURE TUBE 
l•rr ... At No Extra Cost ••• 

YOU QET A ROUND TRIP 
TO NEW YORK CITY 

After completinr home stud)" 
training, your t ransportation 
both ways from any point ln 
U.S. or Canada wUl be paid 
by RTTA. At our amliated 
training shops in New York 
Clty you get 2 solid weeks of 
laboratory work on newest 
equipment. 

NO PREVlClii'---t 
NECESSARY 

helps you earn 
while you learn. Open to 
men of all aoeal RTTA 
prepares you for BIG PAY 
and to open your own shop. 

YOU IHP' 
ALL 

EQUIPMENT I 

YOU BUILD THIS 
LARGE SCREEN 

TELE VISI ON RECEI VER 
• Of 10, 12'h OR 16 INCH 

YOUR CHOICE PICTURE TELEVISION TUBE 

CJI.N BE CONVERTED 
FOR COLOR TELEVISION 

RADIO TELEVISION TRAINING ASSOCIATION 
972 Broad Street, Dept. uz, Newark 1, N. J. 
Rush me FREE Sample Lesson & Catalog "How to Make 
Mon ey in Television, " in spare t ime. AT HOME. while learn
ing; also ( I Special H ome Plan for Men over D raft Age. 
( 1 " Speed-Up" Service R ating Plan for D raft Age Men.· 
No obligations! I un derstand n.o salesman will calL 

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

Addtess • • ••. • .•••. • •••••• • . • •.••••• •• ••• • • • • •• •. • ••••••• 
-------------4· ------~- -- --------------------------- -- - ----

\\'by be a lonely, unpopUlar wall-llower? 
Learn all the smart dances f rom the most modem to the 
old f avorites-at home, In private without teacher, mnalc or 
partner . So simple even a child can learn quickly. Tap danc
Ing, Waltz, Collegiate, Samba, Rhumba, J itterbug and many 
others, Including Illustrations. Complete course only Sl.OO. 
Also, delightful old square dan<'es with lllnstratlons for 
Sl.OO. Get each Separate or both for S1.98. If you order both 
take your choice of FREE-DREAM BOOK or LOVE LET
TF:RS. C.O.D. orders 25c extra and Postage. 

Superior professional taps, both toes and heels $2.98 pre
~llld or C'.O.n. plus shipping charges. State sb~. large or 
small. 

ROLLDEX, P. 0. Box 445, Dept. D-85, Huntington Sta., N. Y. 

As Low 

$l95 
Send No 
Money 
Write To 
In the convenience of yo ur home it is now 
possible to buy eye glasses by using our 14 
lens testers with their many combinations. 
We have thousands o f delighted custo mers 
who have purchased eye glasses by this new . ' 
ADVANCE SPECTACLE CO. 
537 S. Dearborn-Chicago 5, Ill. Dept.ll4 
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THE AMAZING 

GANE 
TRY .• , 
IN YOUR CAR 

TEST FOR 
vMORE MILEAGE v'FASTER PICK-UP 
V'EASIER STARTING Y'IJETTER IDLING 

You can install it easily in a 
few minutes 

MANY GANE NEEDLE USERS R£· 
PDRT up to 25 "f. more mileage, 
faster plc:k·u~ easier· starting and 
smoother 1dnng. TRY A GANE 
NEEDLE TN YOUR CAR for ten 

AIR - . . . . 

flOW 
NEEDLE 

Gone 
replaces the 

. idf~ng 
ad,ustrnent 

screw in 
gasoline 

carburetors, 

Holes 
for 
Air 

days at our expense, then compare your mileage 
and performance. If l'ully satisfied. s end only $1.50 
per needle ( 8 cylinder cars take 2). lf not satls· 
fied, .iust return It-FAIR ENOUGH? Since authori-
ties differ on Its merits and some users report no improve· 
ment. TRY BEFORE YOU BUY! 

Write toda-y. Enclose no money. Pay postman nothing. ·- • 
.Sen d u s . . your name, address, make and year of car-and the 
make of carburetor If convenient. 

350 w est 

IT 

The Big 3 

Each Bit Performs its own Function 
Specify Which 

SAWS, CUTS . REAMS Sheer metal, angle iron, pipe, wood, 
plastic , Tra.,s ite, , etc ,..._ Amazi,,g h ig h-speed combination bit ond 
sow fits any 0/ 4 " or: th" electric drill or slow drill preu . Drills own 
starting hole to ~uickly cut, sow o< ream o~ning. Eosy to oper· 
ole . Ideal for cof:Oenters, auto mechon•cs, electricians, plumbers, . . '. 
hobby workers, .,.ony others . Abrasive resisljlnt high speed steel. 
No breaking w;u wothstond sever~ co11tinupus use. Reshorpened 
ot no charge 1/ 4 " diameter, over-all length· 3 117", cutting section 
2" lon~ with flutes .gro'und fro'!' soli_d. ·.Shipped some day
money bock guarantee Discounts on qoontity orders from dealers. 
Tokes place of up to $50 in tooh SEND CASH, CHECK OR M.O. 

lEach $3.95 ::;sJ· _3 for only $11.50 ::isJ· 
MonulocluH>d and doslt~buled b, 

·INTERNATtONAL TWIST ·,DRILL CORP. 
~24 Wyandotte Rm . 2S3 

"Pioneers tn breo' resistant 

68 POPULAR SCIENCE 

Konsos City 6, 
shorJ drills" 

There are RICH OPPORTUNIT~S for MEN and 
WOMEN with "know-how"'-<<n Plutica. Interstate's 
amazing new Plastic& course tells and shows how to 
make hundreds of fast selling items out of Plastics. 
Gives complete training in fabrication, casting, lam· 
_ ination, molding, etc., in aimple, easy, atep·by-step 
: languagr and pic_t_ures. 

STArn' A PLASTICS BUSINESS OF YOUR 
OWN. "No other industry holds such promise for 
the future. You can make big money manufactur
ing novelties, toys, signs, etc., in your own home 
in spare or full time. Don't wait I Learn NOW 
how Interstate's Plastics Traj"ing qualifies you 
for aucceas in the plastics field. · 

Write for FREE Information Today I 

MAKE YOUR OWN 
S- &~ ABBARD 

Live Oak Texas Steerh.ide 60c to 
$1.1 0 per sq. ft. Learn the easy ond 
simple woy to make oil kinds of 
ledther goods. We sell for less. Since 
1919. Write for Free Catalog 

;t"HRIJWJNG --I)JICIJ:Eii 52 postpaid 

This MALA VAN FIGHTING KNIFE 
is used for self-defense, killing 
game, target skill. Powerful, 

Fun, 
Thrills, 

Excitement! silent, accurate weapon. 
Indoors - outdoors. 

learn this Sport! Easy 
to throw accurately with our 

clear instructions. Beautifu l, heavy· 
. duty 10" knife. Tempered steel. To~gh, 

rowhide·bound handle. Ra re souvenir, unusual 
borgoin. limited quantity. Sold direct only. Send$2 

to Wholesale Import Co., Dept. 4, 604 S. Marengo, Alhombro, Calif. 

Splits 1" board 
at 30 ft. 

Say 

It In 

You Saw 

Popular Science 

Easy ancl 
Cheap to 

·operate 

CULTIVATE 

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, harrow, 
dls~1• bulldoze, spray, haul, grind, saw wood, ete. 
LOw FACTORY PRICES Bur direct or tbroqb 
your dealer. Year's narantee 
RIDING TRACTORS 4 models from 6 to 12~ 
H .P., 68 in. wheelbase, 36 to 62ln. wide, 24 in. plant 
clearance. Hand or electric starter. WalkiDJr 
Tractors IU to 6 H. P. 
FREE Illustrated folder!! giving complete details 
and price lists-write toda:yl -

702 FRONT ST •• GALiiBURGJ(ANS. 
PSNORTH 4TH ST., COLUM•US.O. 

• 
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At A Savings. New FREE Catalog 
For Jeep, Dodge, Chevrolet, G.M.C., Studebaker 

4 x 4-6 x 6. Drive 
Brand New-Not War Surplus Complete 

JEEP TOPS and SIDE CURTAINS 
~!~:."w~~::~o~e&~· • . ~·~ .~~~~~·~ · '·0· ~~~. ~·.v.ll.'~~ ssg.so 

TRAILER AXLES 
Hea\·y dut~· trailer axle suitable 
tor many tYDes or t ratler con
struction. Also excellent for bulld
lnJ ot heavy farm trailers acd 
w11gons. I t is a J:!.uuu lu. ca••a•:· 
tty square type straight trailer 

axle complete wltb T lmlten roller bear ings, hubs and 6 hole 750 1 
20 Budd Wheels. Without brakes. Axle !s 2 Inches square and 69 
inehea between wheel mounting danges. Std. width. 
With Slnl'le Wheels Slle.SO With Dual Wheels 588.110 

Hundreds of Other Trud' & J eep Parts and Suppl ies 
All prices quoted I'OOd 30 days FOB, Ka nsas City 

:.!3 % d e po ij lt required on nil ortlt' l'-" . 

JUP UNITED AUTO PARTS CQ ... , 
JqQJ TROOST·GR.1800·KANSAS CITY, MO. 

FREE BUY 
DIRECT 

AND 
SAVE 

Quality merchandise 
from an old 
rttiable finn. 
Satisfaction 
guaranteed. 

GRAND JEWELRY CO., Dept, P, Des Moines ll-. Iowa 

BRAND NEW NAVY _PHONES 
Voice powered, no batteries or electricity needed. Mfd. 
by RCA , 1 mile range. Govt. cost $99 pair. Simple 
hook-up, splice 2 wires and talk. Complete, no extras 
to buy. Each phone has headset\ adJustable transmit· 
ter, cheat i>late switch (on mlkeJ-PLUS 24 ft. robber 

. covered cable. All new. F or fanns, mitts, mines. ware
houses, contractors & home use. $ pd 
Extra cable available. Money- 13.9 5 ~or' 
back gullrantee. Send cash, cheek, 
M.O. C.O.D . ' • pay pos tage. 2 complete phones 

GRAND- HAWTHORNE SURPLUS 
143 9 S.E. Grand Dept. PS-2 1 Portland, Oregon 

UY U.S. 

SAVINGS BON DS 

* S hoo t Your Ow n Na t ural-Color* 
16mm TALKING PICTURES 

' with the New "Cine-Voice" 
l 6rn m Sou nd-On-F ilm Camera 

Please write for free illustrated folder. N o obligation. 

BERNDT-BACH, Inc. ~~-:J 
7335 Beverly Blvd ., Los Ange les 36, Calif. 

16mm SOUND-ON-FILM SINCE 1931 

• 

• 

WHICH DO YOU WANT? 
Better Digestion Normal Elimination 
Restful Sleep Strong Healthy TeetJl 

. 

Continued Good Eyesight 

STOP WASTING VITAMINS, MINERALS IN FOOD 

. 
• 

-
• 

Makes It Easier 
. to Get Essential 

Vitamins, Minerals 
From~ Fruits and ... 

Vegetables 
VITAMINS and MINERALS 

ARE ESSENTIAL TO 
GOOD HEALTH 

The Only Machine W ith 
Stainless Steel Bowl and 

Bakelite Handle 

In p reparing food the ordinary way, you usually peel off and 
throw away those vitamin and mineral filled parts which are 
so essential to good health. With the Vita-Mix you keep the 
n atural health-giving food value. That's wh y you may drink 
your way to. health with the Vita-Mix. Liquefies, whips, 

1 chops, emulsifies all fruits and vegetables into tangy, appetiz
ing drinks. No cooking; juicing or peeling of rinds necessary. 
Easy to sterilize. 

SELF CLEANING-ADD SOAP, WATER, TURN ON 

Look What VITA-MIX Does · 
M akes health drinks in 1 to 4 minutes, makes soup with
out boiling in 3 minutes, chops whole grain into flour in 
1 to 4 minutes, chops vegetable salad in 5 seconds. Many 
other uses . Fully guaranteed for one year. No dealers 
low direct-to-you price. ' 

.95 Two Valuable Gifts 
Given With Order 

VITA 
MIRACLE 

; Recipe Book 
• 

533 re cipes tor 
r elishes. desserts, 
spreads,icings.sher
bets. fruit drinks, soups. sal
ads, bisques, others . Recipes 
w ill produce compliments for · 
cook. 

WHEEL- ' 
0-LIFE 

' 

· Know part food plays in 
building eyes, teeth. nerves, 
digestion. Analyze most com
mon foods for vitamin, min
eral, calory content with 
Wheel-0-Life. Prepare meals 
scientifically. 

Order Now Wh ile Sta inless Steel is Still Available 

----------------------MAIL THIS COUPON RIGHT NOW ----------------------NATURAL FOODS INSTITUTE 
Dept. P S-2, O tm at ed F•Ua, Ohio 
Enclosed is $34.95. Rush me. postpaid , one Vita-Mix plus .rift 
Wheel-0-Life and Vita Miracle Recipe Book. 

Name •• •• ••• , • • •• , ••••••• •• • •• • • ••• •• • ••••• •• •• • • 

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

MONEY IN HAMSTERS 
The new wonder an imals 
from Syria. Often called Toy 
Bears . Delightful pets. Every
one wants them. Laborato
ries use thousands. Clean, 
odorless. Raise anywhere . 
NOW. spott ed and ~tolden 
breeds. We furnish br eeders. 
equipment and manual of 
instructions. Write today t or 
tree illustrated literature. 

GULF HAMSTERY, 1540 Basil St., Mob-ile 17, Ala. 
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• YOU C K MONEY • •• 
• 

, 
••• • 

HERE ARE JUST A FEW OF THE HUNDREDS OF ARTICLES THAT CAN BE RESTORED 
BY REPLAYING-INCREASED IN VALUE-OR ·"ETERNALIZED" AS KEEPSAKES WITH 
A COATING OF EVERLASTING BRONZE, STERLING SILVER, OR 14· KARAT GOLD • 

. 
Costume Jewelry from flowers, 

I nsecU, 1hells, and lea vel. 
Ash tray1, paper welghtl, from 

leaves, fruit, vegetables. 
Metaliz:e busts, figure, from Metal plate object of alan, 
plaster cast or wood carvings. oloth,INther, plalt.lc or rubber. 

Eternaliz:e Baby Shoes, 
Toys, and other senti• 

mental memento ... 

Metaliz:e basketa, plates, 
ceramics and other non

metallic objects. 

Preserve 1port1 and war 
trophies In solid Bronu, 

Sliver or Gold. 

ake $5°0 An Hour for Your Spare Time! 
Amazingbooktellsyouhow OWN YOUR OW~ HOME-OPERATED BU-SINESS 

M()w. to do the work-bow 
to 3et customers 
commg to you.....:bow 

to set up the simple 
equipment - how and where to buy 
the materials-what to charge - how 
to start in spare time-how to expand 
into a full time business whenever you wish. 
Shows you in pictures and words how to put 
a coating of pore metal on suj:h things as 
flowers. leaves, Insecta, shells. wood carv" 
inp, plaster castings, busts, statues, reli· 
gious figures, buttons, baskets, feathers, 
baseballa , ~rGifballs,mementoes of all kinds, 
aacb a s , baby shoes, party and wedding 
favors and decorations. OperatinJC a home 
metallzing business is one of the greatest 
Insurance policies a man could ask for his fu· 
tore. Raacl about It without risking a penny, 

Think of tarnlng 56 cents worth of materials in· 
to a profit oi $5,00 and over for just a few minutes 
of easily learned handiwork. Sounds fantastic! 
••• Yet it is &bsolutely t rue ••• AS YOU CAN 
QUICKLY PROVE TO YOURSELF. 

AN EXCITING NEW OPPORIUNITY 
Just at a time when hundreds of men and women 
would like to make an extra $35.00 to $50.00 a week 
in spare time home work, the old-established
and highly profitable Metalizing Business has been 
turned into a home-work money-maker. Where 
in the past a few big companies have been mak
ing fortunes, now hundreds of smaller home oper
ators can become independent. I have ready to 
send you a complete set of simple instructions 
by which anyone -regardless of· age or educa· 
tion - ean learn the fascinating art of metaliz· 

ing. By this process you can replate worl} objects 
in silver, copper, or real gold-you can change 
silver to gold by overplating-you ean even deposit 
a heavy coating of solid metal on non-metallic 
objects s uch as baby shoes, golf balls, toys and 
other precious keepsakes-or you can take inex
pensive articles and make them worth 10 to 20times 
their cost by j ewel}>lating with precious metals. 

ALL THIS INFORMATION IS FREE 
The information is free. A stamp brings you the 
details of the exact_plan by which hundreds are 
NOW MAKING EXTRA MONEY EVERY 
WEEK. Study it over. Analyze the possibilities. 
Then if you don't think it's made to order for you 
-your only loss is your 3e stamp. You can read 
every fact, every secret, every step of the instruc· 
tlons-all at my risk • 

• 

NO "CATCH" TO THIS OFFER DON'T SEND ME.A PENNY 
•• • Just Your Name! 

--=------------, 
R. E. Brandell, Wamer Electric Co. I I 1S12 .larvls, Dept. 22. Chlcap 28, Ill • 

I Rush complete fac!ts showing how the old and 1 
Learn about this wonder- complete facts about this permanent 

ful" Ace in the hole". See bow lifetime business that has now opened 
youcanstartwithoutrisking its door to home operation. Scores of 
job or pay cheek-bow you men and women have already started 

can turn spare hours into $5.00 • • • Plenty of opportunity for hun-
bills-how you can actually dreds more. BUT DON' T PUT IT 

have fun making money in a business 0 FF. Send your name and address 
tliat all the family can help with. No TODAY ••• It may open new hori-
ebarge now or at any time for the zons in your life. . . 
R. E. Brandell, Warner Electric Co., 1512 Janis, Dept. 22 ., Chicago 26.111. 

• 

}0 POPULAR SCIENCE 

profitable Metalizing Business has now been con-

I verted into a homework money-maker for full or I 
s pAre time. No charge or obligation for the infor-1 mation you send. I 

I lV~----------------------------- ------ - I 
I I 1 Addreaa ·-------------·--·-·-·-------·-------- • 

' CitJI-------------~----Zcme·---Sta.U____ , ! -------------
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I SOc er word per insertion, 
Clas,sified. Ads on Y ,:nimum ad 10 words. 

ble an advance. ' d b 
~:y:e included in April issue, copy shoul e 
in our office by February 22nd. 

1 AUTOMOBILES 

BIGGEST "Racing & Hot Rod Catalog" 
in world- just out! Lowest Prices-Holly
wood Muffters $4.50. Duals $15.90. Chrome 
Megaphones $1.55, Dual Manifolds $9.95. 
Racing Cams $29. Hea.,ds $23.50. Water In
jectors $12.95. Superchargers. Bargains! 
(Free "Power Calculator" included.) 25c 
coin or stamps. Almquist Engineering. Mil
ford 23Z. Pennsylvania. (Dealers Wanted) . 

SILENCE Overhead-valves. Attachments 
unnecessary, $2.00. Derderian. Box 542. 
Sandston. Vireinta. 

AUTOMOBILE History Scrapbook # 1 
just published! Over 250 ads and 111\lstra
tlons of antique and vintage automobiles 
dating back to 1901. Money-back gu~;an
tee. $1.50. Wiglesworth-Chasteen. 7134-PS2 
Alhambra. Mission. Kansas. 

WORLD'S 1st .economical gas turbine 
Jet engine for automotive use. Wow. for 
Hot Rods. Custom Built. Dealers Wanted. 
Literature 25c. Plans $10.00. Jet Engine 
Co .. St. Augustine. Fla. 

CALIFORNIA custom accessory head
quar~er.$, Buy direct from original design
ers ahd save. Chrome dash panels. push 
button door-trunk conversions. chrome 
motor accessories. lowering kits. speed
dress-up equipment. 1951 Catalog, 40 
pages. hundreds of photos-25c. Eastern 
Auto. 3319D South Grand. Los Angeles 7. 
CaUfornia. 

"SPEED & Mileage" - World's -1= 1 Power AUTOMOBILE Side-Window Wiper 
Manual! Championship methods. all cars $1.00 Postpaid. P ink Sales. P . 0 . Box 73, 
... shows Speed Tuning, "Souping". Rae- Forest Park. Illinois. 
ing Tricks. "customizing". 1 oo gas saving ~o==P:=E=R-=-A-:=='I::.E~Y'-?'o:::u:::r~C::..a_r-:On=--=p=-r-o_p_a_n_e--:-$71.-=o-:-o. 
secrets! " Double your power. gas mileage. save up to ~2 on motor fuel costs. Our 
acceleration!" Covers Racers. Stock Cars. manual "Operate Your car on Propane" 
California Roadsters. Sports Car Construe- completely explains carburetion. shows 
tion-Engine Rebuilding. Frames. Bodies. how simple and easy it is to install o.n any 
F'Yels. Formulas. Ratios. "Speed Shop t k t t M 1 in 1 d Methods"! How to build Superchargers. car, rue • or rae or. anua c u es 
Dual Manifolds. High Compression. Racing catalog of equipment and special prices . . 
cams. Dual Muffters. Wat er Injectors. Manual price r efunded on equipment or-
Economizers! Photo-section on "California ~eiar~~~N~~~~~i!~ Co., 822 W. 22 st. .• · 
Custom Cars". Body Restyling. Streamlin-
ing, Sports Conversions! Working Plans! DOUBLESEAL Insulates Under Sectional 
Catalogs! 320 Illustrations! Includes (Free) Overhead Doors. Edwards Industries. Dept. 
Californilt Hot Rod Handbook and "Cus- 353. 4268 Shenandoah. St. Louis 10. Mo. 

AUTO TRAILERS 
tom Builders Kit" ! Books plus Kit $1.98 

3 (postpaid or C.O.D.) Almquist Engineer
ing. Milford 21Z. Pennsylvania. (See page -B=u~IL~D=-y_o_u_r_o_w_1_1 -:t:-:r-a-::11:-:e-r -:-! -:P::-:1:-:an-s---::-fo_r_a~ll 

60.) kinds. Illustrated catalog 10c. Jim Dandy, 
DON'T spend big money overhauling 125-S. Wausau. Wisconsin. 

1\IOTORCYCI.-ES 
BICYCLES, SUPPLIES 

PARTS Harley Indian Standard and 
Racing List lOc. State Model. Cycle Co .. 
813 Ohio. Wichita Falls. Texas. 

RECONDITIONED motorcycles and mo
tors. Chromium accessories. Complete 
stock Indian parts: Expert rebuilding. 
Fast service. Indian Motorcycle Sales. 
Kansas City 1. Mo. 

FREE Books ... Don't miss the world's 
greatest automotive book offer by New- 2 
house. See page 38. 

your car! Use Holt's " Piston Seal" in
stead! Exactly what's your trouble? Burn- 4 
ing oil? Lacking power? Piston slap? 
Worn cylinders? "Piston Seal" effectively 
eliminates these ailments! By forming 
self- expanding pliable lubricating seal 
around pistons. this amazing British prod
uct compensates for wear ! Restores com
pression! Cuts oil loss! Checks piston slap! 
Lasts 10.000 miles ! Cannot harm engine: 
easUy installed. British call it " Godsend! " 
You will. too. Details free ; write today! 
Treglown Company. 200 West 7th. Plain
field 37. New Jersey. MIDGET racer. less motor $10; 1946 

Whizzer $15; 1938 Cushman $35; Ames 
motorcycle $45; Indian $30; Smith motor
wheel $8; Motorbike conversions $5; 2 h.p. 
engine $5. Four balloon tires $3 (MaHorder 
only). Send 25c for catalogue Number 
Thirty-Nine Just out listing these and 
hunc;lreds of other bargains. in new and 
used machines. parts. plans, War Surplus. 
etc. (35c by First Class Mail). Midget Mo
tors Directory. Athens. Ohio. 

AUTO SUPPUES & EQUIPI\IENT 

"WATER Injection." Alscr--Economy
Power-Methods. Free illustrated informa
tion. Neher Industries. La Verne 6. Calif. 

PHOTOGRAPHS, World's Finest Auto
mobiles. List. Sample 25c. Box 1028. Min
neapolis. Minnesota. 

STOP Thieves. Secret. Simple. Rayda 
starts automobile for owner only. Equip
ment. instructions. Dollar. George Pator-
no. Box 1351. N. Y.C. 8. · 

FOR free descriptive literature on alco
hol-water injection for cars-trucks-trac
tors write Shade. Webster. New York. MODERN Motor Car Magazin~Facts. 

Figures, Photographs and Features on all NEW and used guaranteed parts for 
cars. Sample Copy 25c: $3.00 yearly, Crest- civllian and Army cars and trucks. Lar~t
Une Publications. Box 581-B. Holliston, est stock in America. Mall orders. Pioneer 
Mass. Auto Wrecking Company, 788 W. 13th 

WHIZZER in Schwinn bike $20; good 
motorscooter (twist grips) $22.50; midget 
racer $40; Shaw bicycle motor $15. Send 
25c (35c first class mall) for catalog #17 
jammed with other sensational bargains 
in wheels. motors. clutches. motorscoot
ers. midget cars. motorettes. motorbikes. 
etc. Gail. 538 Erie, Toledo. Ohio. 

MEXICAN Road Race Book Just Out! Avenue. D""'ver. Colorado. 
Complete history 2135 mile race across FROM Speedway to Roadway! Track
Mexico. 132 stock cars. Articles by famous proved hi-speed heads. manifolds now 
authorities. drivers. personalities. Rules. avaUable for any passenger car! No special 
leg by leg description. Travelogue over tools needed! Increase horsepower 25% ! 
Mexico's Iamous new Highway, 152 pages. Astoundin g getaway! Free Illustrated cat-
300 photographs. Postpaid, $2.00: Deluxe alog. Speedsport.6215-F Diversey .Chicago 39. 
~~J~~0~0:~~~el~s 6?~f{' 1268 s. A!va- BRUSH Plating outfits connect~o. a bat-

NON-PROFIT organization for automo- tery. No tanks or shop required. ree par
ticulars. Gunmetal Co.. A venue K . De

bile collectors. mechanics and hobbyists catur. Illinois. 
now distributes old car literature, new car :::::.::..:::..:.....;===-----------:----:-
information. engineering papers. shop CHEVROLET Parts. Scarce motor. body. 
manuals. data books. free magazines. sheet metal parts. Grossman Chevrolet. 
Fraternize with world's foremost automo- Minneapolis. Minnesota. 
bile nuts. Write today; get on free m ailing CONVERTIBLE Top covers. Plastic fab-
llst. Auto Mainiacs. Stockbridge. Mich. ric. Tailored. $24.00. vassar. Cleveland 5. 

THOUSANDS of Speed Equipment items Ohio. 

WHIZZER (all attachments) $25; Cush
man motorscooter. extra tires. $20 : Indian 
motorcycle $30 complete; Midget car $35. 
Rush 25c (35c first class mall) for catalog 
# 947 listing these and scores of other 
amazing bargains In motors. midget cars. 
motorscooters. motorbikes. motorcycles. 
etc. Associated. Box 1764-CS. Toledo. Ohio. 

REBUILT GasoUne Engines $9.00 to 
$30.00. Caufftel Motor Industries. Temper
ance. Michtgan. 

MOTORCYCLE Magazine - Worldwide 
Coverage. Yearly Subscription $2.00. Sam
ple 20c. Motorcycle News. 5424-B SaWYer. 
Chicago 25. 

now· ready for all makes of cars. See big ~N~E~W::::-:-,-::,E=-c-o_n_o_m_y--::P:-o-w_e_r-:,:-,_--:-M::e-:t-:-h-o-;d;-:-s-. ;::Fr:-:-:-:-ee 
Catalogue Offer on page 38. Information. Neher Industries. La Verne 5 

SPARK Intensifier . . . gives more 6. California. -=P-=R:-:O"'P=E=-L-=L-=E=R=-s:::-. -p-:1:-:a-n-s-. _s_u_p_p-:11-:-e-s-. - r=-o_r_I_ce 
AVIATION 

power. quicker starting, better mileage all NEWHOUSE-One of the world 's largest sleds. snow sleighs. air boats. Catalog 20C. 
cars. trucks, tractors. Only $2.00. See ad speed equipment distributors. now makes Banks-Maxwell. Box 33010, Ft. Worth. 
page 37. amazing offer. See page 38. Texas. 

AMAZING Discovery reduces battery TAKE advantage of the complete new .:7;..;;.;.~.:...--------------heat and sulphation. increases the life of range in driving with the Overdrive Se- ELECTRICAL SUPPLIES 
all Automobile and Truck Storage batter- lector. Automatic Hillholder. full engine & EQUIPMENT 
ies. Full treatment ' only $2.00 postpaid. compression. optional free wheeling. Six 
last the life of the battery, Give battery selective forward speeds. Eliminates use of 
size. Standard Motor Supply Co .. Billings. clutch. Now available for Ford. Mercury, 
Montana. Lincoln. Nash. Kaiser, Fraser. Hudson. 

FORD owners! Safe-T-Scope driving Studebaker. Jeepster. Easily installed. 
light turns with steering. Fits 1949. 1950 When ordering specify year and make. 
grill. $29.50 value. $12.95 postpaid. Darbee. ·Sent postpaid with check or Money Order 
35-A Pare. Clawson. Michigan. for $9.95. Send 25c for over 70 page Ulus-

MOTORIST5-Stop wasting Gas! New trated catalog of Auto Accessories and 
automatic vaporizer inJects water vapors Speed Equipment-Auto Accessories Co .. 
into combustion chambers. Fits ·all cars. 127W Washington. Los Angeles 15. Callf. 
List make. year and no. cyllnders. Only MOTORIST save gasoline by Vacu
$5.95 postpaid-Bend cash or money order. mating overrich mixtures. Fits all cars. 
Literature Sent Free. Vaporizer Company. For Free particulars write Vacumatic. 
:ao1t 7033. Station G . Los Angeles. Calif. Dept. 1712. Wauwatosa. Wis. 

NEWHOUSE now offers the world's .. WELD Sticks! 'Cracked battery repair! 
greatest A~tomotive Book deal. See page Sample for letterhead! Northlakco. Peoria 
38 for detatls. . 4. Illinois. 

NEW Electrical Tester- Makes Testing 
Easy. $20.00 Tester fqr $6.95. Free Infor
mation. Splcers Products (D-5). 1834 Mil
burn. Indianapolis 2. Indiana. 

2% TO 20% Discount on Radios. Cam
eras. Electric Appliance-Toaster Catalog 
$1.00 (Refundable) . Points Mall Order 
House. Box 331. Middletown. Penna. 

FREE New Catalog. Bargains in Weld
ers. Motors. Oenerators. Surplus Equip
ment. Or. Build Your Own Kits-Save. 
LeJay Company. Minneapolis. Minnesota. 

LAMP Parts-sockets. wire. harps, cords, 
bases. pipes-all parts to build and. ~e-.:.· 
pair. 64 page catalog with charts and in
structions 25c. Gyro Lamps, 5402B Clark, 
Chicago 40. 
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'POPIItA1f SCIENC'E OPP01lTIINIT/E8 
WE make low cost forced circulation 

electric Industrial ovens. 1001 uses; 10 
cubic feet, 110 volts. Fully guaranteed. 
Write Dept, PS. Grieve-Hen dry Co.. 1101 
Paulina. Chicago. 

LAMPS-Build own Originals. Parts 
Wholesale. any amounts. Catalogue 10c. 
Brown Lamp Co.. No. 501. Wellston. St. 
Louis 12. Mo. 

. REFRIGERATION Parts New and Used. 
we sell to anyone. Write us your needs. 
Refrigeration Salvage Co .. 1220 South DI
vision Ave.. Orand Rapids, Mich. 

8 WELDING, SOLDERING, PLATING 
200 AMP weld.ing generators. Brand new. 

$25.00. Free literature. Thorndyke Mfg. 
Co . . Pipestone. Minn. 

RADIATOR Repairing, Books. Supplies. 
Equipment. Gasoline Torch. Write for cir
cular. Curfman Mfg. Co .. Marvville. Mo. 

"BUILD Your Own" portable arc weld
er. Hobart Generator plus your auto en
gine. Saves hundreds. gets big paying 
Jobs. Catalog Free. Hobart Welders. Box 
P-212. Troy. Ohio. 

GOVERNORS !or any gasoline driven 
engines. Candee-Smith. Box 612. River
side. California. 

10 1\lACHI.NERY, TOOLS, SUPPLIES 
10" TILTING Table Bandsaw. Special!! 

La-test design-smartest features. Intro
ductory price only $34.00!! Investigate ! 
Free Jlteratur~Write today! American 
Hardware. 323 Russell North. Minneapolis 
5. Minnesota. 

POWER Tools. Build your own with 
Lewis Casting. Save up to 80% . Complete 
castings, material and blueprints supplled 
for 23 woodworking and metalworking 
tool'll. 32 page Catalog 10c. Write today. 
Lewis Machine Tool Co. . 3217 Union Paci
fic Avenue. Dept. S. Los Angeles. Calif. 

INDEX Heads for the lathe. drill-press. 
milling machine. etc. Very reasonable. 
Write for free folder. Long's Index Heads. 
Box 534. Torrington. Wyo. 

MACHINES for your shoP. 14" lathe 
$15G-Universal m11Hng machine $54o
Dr111 press $180-Bhaper $28G-23" x 10' 
lathe $64G-24" x 28' $1640. Good condi
tion. money back guarantee. Conversion 
Parts Company. 277 Adams Street. Bos
ton 22. Massachusetts. 

WATERLESS hand cleaner satisfaction 
guaranteed or money refunded. 13 oz. can 
$1 .00 postpaid. A. J. Doxsee. Pt. Lookout. 
New York. 

l:J BATTERIES. 
GENERATORS, ETO. 

EDISON Nickel Batteries. Foolproof. 
Odorless. Low Prices. Sizes 37 to 600 Am
pere Hour. Interesting Literature. Hawley 
Smit h Co. . Croton Falls 2. New York. 

BOATS, OUTBOARD 
1\IOTORS, ETC. 

FASTEST Boats In The World-Build 
Now. Complete plans available for sleek 
Three Point Racing Hydroplanes. Run
about and others. Send 25c now for new 
1Jlustrated catalogue. Cha mpion Boats. 
Box 7006. Dept. 23-B. Long Beach. Calif. 

STEERING Wheels, windshield brack
ets, from $6.95. Modern fittings "Water 
Sklis." at lowest prices. Complete pre-cut 
plywood boats. Bargains galore. Folder 
10e. Marine. Box 681. Mendota. Minnesota. 

FULL size. cut to shape boat patterns. 
blueprints. 71,2-38 feet. Illustrated "Bulld 
a Boat" catalog, 25c (coin). "How to 
Build Boats" book. Sl.OO. PolyWog House
boat Plans $10. Marine Catalog $1.00. 
Cleveland Boat Blueprint Co .. Dept. A-77. 
Cleveland 13. Ohio. 

SAVE 2/ 3 cost. Assemble your own boat. 
We furnish parts. No experience necessary. 
Rowboats. Cruisers. Illustrated Catalog 
25o. Midwest Boat Company, Menomonee 
Falls 1. Wisconsin. 

NEW. used. rebuilt marine motors. Ma
rine conversions. fittings. Free Catalog. 
Stokes Marine Supply, Dept. 23. Cold-

MARINE conversions for Ford and Jeep 
engines. Catalog 10c. Lehman Manufactur
ing Company. Department A. Newark 2. N.J. 

TWIN Tank Boat Plans $1.00. P-38 
Tanks $9.95. Free Picture. Twln Tank. 
Box 89 Merced. Calif. ·· 

BOAT Kits. marine hardware. fittings, 
accessories. etc. Catalog lOc. M.innesota 
Marine. 3207 Fremont South. Minneapolls 
8. Minnesota. 

15 ENGINES, 1\fOTORS, ETC. 
WINDING Data. listing 225 motors. sin

gle and three phase. $1.00. Motor Data. 
Box 7631. Kansas City 3. Mo. 

HOTTEST surplus list In the country. 
Electronics. Hydraulics. Aircraft. Gadgets. 
Dick Rose. Everett. Washington. 

REBUILT Oasollne Engines $9.00 to 
$30.00. Cauffiel Motor I ndustries. Temper
ance. Michigan. 

MOTOR Winders. free bulletins. Wind
ing and testing equipment. Motor Indus
tries. Quincy. Illinois. 

MOTORS "% horse $15. ~4 $22. 1 $35. 
Compressors $17.50. Other bargains. State 
your needs. Butler. 1885 Mllwaukee. 
Chicago 47. 

16 AMERICAN POLICE JIU HTSU 
DEADLY Judo-Fiercest fighting tech

nique. Trick knockouts. (Over 200 Illus
trated pictures.) Expert Instructions
Three volumes Complete $2.25. Variety 
House. Box 46-A Wall Station . New York 5. 

18 BODY -BUIJ,DING COURSES 
TALLER. Be one to three inches taller. 

A new scientific method for permanent 
height increase has now been developed. 
Free Information, Natural Methods. Box 
453-S Briggs. Los Angeles. 

BARBELLS. Dumbbells. Exercise equip
ment. Courses. Free booklet. Good Bar
bell Co .. Reading. Penna. 

19 SI•ORTING GOODS, GUNS, 
FISWNG TACKLE, ARCHERY 

SEND 10c for list. either rifles, shot
guns. handguns. ammunition or send 25c 
for all llsts. Frayseth's . Willmar. Minn. 

NEW Book-Antique Gun Prices. Lists 
2000 American Revolvers $1. Pioneer Press, 
Harriman. Tenn. 

HANDICAST for spincasting handlines. 
$2.25. F ree details. Handicast. 5254. Cleve
land 1. Ohio. 

190 PROFUSELY Ulustrated pages an
tique and modern pistols. swords. daggers. 
armor. etc. SOc. Robert Abels. PS860 Lex-
ington Ave .. New York 21. . 

ANTIQUE, modern guns. Bargain list 
lOc. Martin Rywell. Harriman. Tenn. 

5.000 BARGAINS. firearms . binoculars. 
war relics. catalog 40c. Smith Museum. 
Runnem'!!de. N . J . 

NEW ! Free Catalog. Complete. easy-to
build Glass Rod Kits. other tine fishing 
tackle values. Valuable free offer. Write 
tod ay. TrimUne Tackle Co .. Dept. s. 508 
Tinton Avenue. New York City 55. 

CAST Iron Molds-for making your own 
sinkers. Write for free illustrated booklet. 
Reading Instrument Co . . Box 78. Reading. 
Pennsylvania. 

OVER 500 guns. modem, obsolete. List 
10c coin. Ed Howe. 26 Main, Coopers Mills. 
Maine. 

ANTIQUE handguns popularly priced. 
Beginners or general collectors Jist 10c. 
HI-Fulton Gun Corner. 413 South High, 
Columbus 15. Ohio. 

MOLDS "For fishermen , sinker. squids. 
Jigs. and lures" handled and hinged, qual
ity fishing tackle. free catalogue. Sweets 
Molds. Tonawanda. New York. Box 163. 

SEND 10c for list. either rifles. shotguns. 
handguns or send 25c for all lists. Fray
seth's . Wllmar. Minnesota. 

LEARN Gunsmithing! Details. copy 
Ouns and Gunsmithing. plus 50 page Gun 
Catalog, 25c. We buy. sell. trade. Gun
smith. Palatine. Illinois. 

wate.r. Mich. 20 
EXPRESS Cruiser or Open UtilitY. 20' 

Prefabricated. Mahogany, oak. bronze. 15 
to 40 mph. Easy terms! Complete illus
trated information 25c. refundable. Bay 
City Boats. Inc.. Bay City 102. Michigan. 

FIELD GLASSES, 
TEJ,ESCOPES, ETC. 

12 POPULAR SCIENCE 

' 

TELESCOPES. Binoculars. Microscopes 
- b!g bargain catalog free. Brownscope 
company, 24 West 45th Street. New York. 

"FREE" Catalogue! Thousand war sur
plus optical bargains. Lenses. Prisms. Tele
scopes. Binoculars. etc. Send $1.00 for 10 
Lens Hobbyist Set and Project booklet. 
G. Jaegers. 93-08-95tb Avenue. Ozone 
Park. 16. N. Y. 

WAR Surplus Bargains. Binoculars. Tel
escopes. Sextants. Mllllons of Lenses. 
Prisms. Reticles. Eyepieces, Objectives. 
etc. Mall 10c for Big "Catalog CN." Send 
$1.00 for Stock CN-10-piece Lens Kit and 
big Instruction Booklet. Ed.mund Salvage 
Co .. Barrington. N. J. 

BINOCULARS repaired. all ma.kes. Au
thorized d ealer. Rensoldt and Zeiss binoc
ulars. scopes. Tele-Optics. 5514 Lawrence. 
Chicago 30. Illinois. 

SAVE 50% On New Binoculars ! Free 
Ca.talog. Free book. "How to Select Bin
oculars." Write today! Bushnell's. 43-P22 
Green. Pasadena 1. California. 

REFLECTOR Telescope Kits. Refractors. 
Free Illustrated Bullet in, Rake Instrument 
Laboratory, 612 Adams. Hoboken. N . J. 

REFLECTING Telescopes. completely 
assembled. oOX. $25.00. Guarant-eed Ob
servatory clearness. Free information. 
Skyscope. 475 Fifth Avenue. New York 17. 

GIANT. 100 power astronom.tcal tele
scope with 6 !t. tripod ( 10.000 area mag
nification) Clear Vision. full power guar
anteed. $15.00 F. 0 . B. factory, Suffolk 
Science Service. Dept. TC. Riverhead. N. Y. 

POWERFUL astronomical telescopes 
easily made. Perfect lenses and instnlc
ttons; !OOx $3.00: lOOx and 200x $4.00: 
100x. 200x and 400x $6.00. Full power. 
clear vision guaranteed . Instructions alone 
lOc. Suffolk Science Service. Riverhead. N .Y . 

ASTRONOMICAL Tele.scopes. binocu
lars. microscopes : bought. sold . repaired. 
Books. lists 10c. Rasmussen-Reece. Am
sterdam. N. Y . 

22 BABY CHICKS 
BABY Chicks. Champion Mated. 52 va

rieties. 7 crosses. licensed inspected. blood
tested. Rush postal. large colored book 
Free. low prices. Berry's Farm, Route 11. 
Clarinda. Iowa. 

24 DOGS. BIRDS, PETS, RABBITS 
NATURALIST'S Catalog 10c. Reptile 

Bulletin 5c. Chameleon 45c. Turtle 45c. 
Mealworms 50c hundred. Quivira Special
ties. Topeka 10. Kansas. 

SEE Oulf Hamstery ad on Page 69. 
Shows picture of Hamster. 

HAMSTERS-send $3.00 for Pair Virgin 
breeders and illustrated inst ructions. Pair 
and cage $5.00. Free Prices. Dixie Ham
stery, 502-D Trinity Lane, Nashville 7. 
Tenn. 

MAKE Big Money I Rallle Chinchilla 
Rabbits. Cash markets supplied for your 
production. Write today ! Rookh111 Ranch. 
Sellersvllle 16. Penna. 

EARN up to $400 monthly-Raise An
gora Rabbits! Experience unnecessary. 
Wool brings $5 Pound. Plenty markets. 
Folder Free. White's Rabbitry, Newark 35. 
Ohio. 

BRED Mink Booklet Pen Plans 20c. 
Wet tlaufer Mink Ranch. Gravel Roa-d. 
Webster. New York. 

RAISE Mink: Free booklet. pe n plans. 
inside "secrets". feed. care. Ml.nk are 
money makers. Investigate today. Law
rence Molgard. Brigham City 13. Utah. 

RAISE Guinea Pigs. Market guaranteed. 
B ooklet free. Taylors. B426B. HapevUle, 
Georgia. 

HAMSTER and Animal Cages. Write for 
Illustrated Literature. Fuller's. 16745 
Sl~rra Hiway, Saugus. Calif. 

BEAUTIFUL Golden Great Danes-Lov
ing Companion, Guard, 36 w. 1st. N. St .. 
Salt Lake City. Utah. 

25 FROG RAISING 
"RAISE FROGS!" New book tells howl 

Illustrated Literature Free. Marlboro- B . 
Box 7002. New Orleans 19. Louisiana. 

30 FARMS, 
OTHER REAL ESTATE 

OZARK Lands for all purposes. Actual 
river frontages. 5 acres $90.00 and up
wards. Free list and literature. Hubbard, 
424-H. Minnesota Ave .• Kansas City 1. Kan. , 

Copyrighted rn aterial 
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NEW Free Spring Catalog Just off press! 

Farm and country real estate bargains. 
good pictures, many states. easy terms. 
many equipped, crops included, For Spe
cial Service. state requirements, desired 
location. Un.ited Farm Agency. 2825-PS 
Main St .. Kansas City 8. Mo. 

FLORIDA. Beautiful homesites in new 
Lake County development. $245 at $10 
monthlY. Near Ocala National Forest. 
many pretty lakes, streams, pavement. 
World's best bass fishing, wonderful hunt
Ing, Safe from bombs. Folder tree. Winfree 
Vernor. DeLand. Florida. 

GOOD Farms-Ranches. Washington. 
· Minnesota. Montana. Idaho. Oregon, North 

Dakota. Dependable Crops, favorable cli
mate. Write for literature, lists describing 
typical farm opportunities. Specify which 
state. J. W. Haw. 120 Northern Pacific 
Ry .. St. Paul 1. Minnesota. 

STROUT'S Catalog-Farms. Homes . 
Country Businesses. World's Largest! 3029 
outstanding Bargains. 31 states. Mailed 
Free. Buy now and Save thru Strout. 255-
ZB 4th Ave .. New York 10. N. Y. 

FLORIDA 5 Acre high dry tracts only 
$10.00 down, $10.00 month. Write Potter
field, Charleston, W. Va. 

40 ACRES retirement farming $195, $5 
Monthly. Armstron. Shook. Mo. 

31 POULTRY AND SUPPLIES 
BABY Chicks $10.00 per 100 C.O.D. New 

Hampshires, Barred Rocks, White Rock.s 
and Heavy Assorted. Prices a t Hatchery. 
A. F. Hockman. R. 5. Bellefonte. Pa. 

RAISE Turkeys the new way, Write for 
free information explaining now to make' 
up to $3,000 in your own backyard. Ad
dress National Turkey Institute. Dept, 57. 
Columbus. Kansas. 

POULTRY Farmers-Broiler Growers
Turkey Raisers read the new American 
Poultry Journal for latest ideas and great
er profits. 12 months. soc. Special offer. 4 
years $1.00. Ame1·ican Poultry Journal. 
559 South Clark. Chicago. 

32 PROFITABLE OCCUI•ATIONS 
RAISE fi.shworms. Profitable. Free liter

ature, complete instructions lOc. Hutfmans 
Ranch. R.ives Junction 5. Mich. 

RAISE pheasants on the $100 week plan. 
Little capital and space can make you in
dependent. Free details. Great Central 
Game Management System. Columbus 6. 
Kansas. 

WANT a Diesel Job? Our approved, up
to-the-minute Diesel Training Program 
can help you quaUfy for steady. big pay 
Jobs or specialized m1litary training. Cov
ers Diesel. Tractor, Heavy Equipment. 
Easy to master. No loss of present income. 
Job Placement Advisory Service. Investi
gate! Write for information todaY. Inter
state Training Service, Dept. 2B, Port
land 13. Oregon. 

$5 HOUR Easy! Sell name plates for 
houses. Free Sample. order blanks. Write: 
National, 214 Summer, Boston, Mass. 

BE independent. be secure, have your 
own profitable business earn $20.00 and 
more a day making beautiful. fast-selling 
lamps at home. No equipment needed. Il
lustrated course teaches you quickly. 
Course. parts catalog, wholesale price Ust 
-only $2. Gearon Co .. Dept. 200-A2. 27 S. 
Desplaines, Chicago 6. Ill. 

LIFETIME income as Notary Public. Ap
pointment assistance. Stationers. Helotes 
50. Texas. 

FREE book " How to Make Money With 
Home Workshop" describes amazing meth
ods used by hundreds of successful crafts
men. Tells what to make. How to sell 
worksh.PP output spare time. Write at once 
for details. Remember it's free! Crafts
man. 115-B2 Worth St .. New York City. 

HAVE F·un! Make Money! " Working 
with Leather"-64-page booklet tells bow. 
Send 25c for COPY. Free catalog and valu
able information included. Wilder-Craft. 
1040 Crosby, Chicago 10. 

DETECTIVES Earn Big Money. Excel
lent opportunity, Detective Particulars 
free. Write. Wagoner. P-125 West 86th. 
New York 24. 

$5000 FROM half acre growing Ginseng. 
crop bought. Particulars 10c. Associated 
Growers, Sperling, Manitoba. 

$40.00 WEEKLY. Made growing mush
rooms. Fresh. Dried. Dominion Patent 
331.583, free spawn. North American, 169Y 
Yonge, Toronto, Canada. 

EARN Money In Spare Time in Radio 
and Television. Send for full information. 
Receive Free copy of Radio Trouble-Shoot
ing Guide. Progressive Electronics Co .. 
497 Union Ave .. Dept. PS 101. Brooklyn 
11. New York. 

OPERATE a Letter Shop By Mail. Un
limited Possibilities. Information Free. 
P . Doughel'ty, Box 12. Phillipsburg, N. J. 

100.000. NYLONS. Rayons.. Cottons, 
$2.00 Doz .. UP. Sample Razor Blades. Com
plete Stock List, 25c. Sibert Co .. Chatta
nooga 4. T enn. 

MUSHROOMS Grown. Boxes. Barrels. 
Instructions 50c. Spawn $1.00. Manureless 
process. $2.00. Gardens, 553 William. Win
nipeg, Manitoba. 

PRINT Without A Printing Press. Big 
Profits. See Page 61. 

33 BOOKS, PERIODICA"'.S, ET<:J. 

STRANGE Stories! Sample and illus
trated literature, 25c. Stone, Lunenburg 
22. Mass. 

WHAT Every Mason wants. We have 
Masonic books for Blue Lodge, Chapter. 
Commandery Scottish Rite and Shrine. 
Our rituals are used the world over. Send 
for our free catalog of books and rituals 
for Masons. Odd Fellows. Knignts of Co
lumbus. etc. Ezra A. Cook. Publisher. I11c., 
P . 0 . Box 796-PS-F, Chicago 90. Ill. 

MAGAZINES (back dated)- foreign , do
mestic, arts. Books. booklets, subscrip
tions. pin-ups. etc. Catalog 10c. (refund
ed) . Cicerone's, 86-22 Northern Blvd. , 
Jackson Heights. N. Y. 

UNUSUAL. strange out of print books. 
Send 25c for ca talog and private collectors 
list. Hollywood Book Store, Dept. N. Box 
# 2221. Hollywood 28. Callf. 

BOOKHUNTERS! All Subjects. Send 
Wants! Jaher Book Service, 620-K East 
178 Street. New York 57. 

SAVE through subscriptions. Free list. 
Rural Magazine Agency. Grenada 2. Miss .. 

"OUR Saviour's Message. " $1.75 with 
order. Postpaid. Box 363. Farmland. Ind .. 

BACK-date Magazines. Specific issues: 
years. Arkell's. Tarzana 2. Calif. 

HARD-To-Find Books supplied. Send 
wants. Pie1·ce's. Winthrop, Iowa. 

MENTAL Freedom- Your superexcellent 
successful living guidance Book $4.95. Ad
dress: Vincenzo Cattano. Box 6296. Metro
pol1tan Station. Los Angeles, California. 

HOW To Find Your Supply! Scriptural 
''key" to prosperity, 25c. Ward. Box 
283-PS. Richmond. Indiana. . 

RENT Ftction. non-fiction. Catalog lOc. 
Santens. 2700a Ann. St. Louts 4. Missouri.. 

BOOKS-Booklets. Arts. Novels 4 $1.00. 
Catalogues 10c. Kogan. 1032-PS, Church 
Annex. New York 8. 

ADULT Book Bargains. Send Stamp, Jo
seph P. Vallon, 63 Perry, New York 14. 

FREE Book Catalog, "The Mysteries." 
Occultism. Prophesy, Astrology, Masonry. 
Comparat ive Religion, Philosophy, Theos
ophy. Yoga. Spiritualism. Occult Fiction. 
Self-Improvement Book Club. 1130 Keller 
Avenue. Louisville 13. Kentucky. 

READ With Speed! New Amazing 
Method. Save hundreds of hours yearly. 
Free test. Speed-Reading, 9111-U. Hoyne, 
Chicago 20. 

SENSATIONAL $1.00 Value. Unusual 
Adult reading. Entertainment fun for your 
pleasure and enjoyment. Something new 
to show your friends. Prepaid, no C.O.D.'s. 
Price !1st plus samples 50c. Paris Sales 
Company, Dept, M- 1, P. 0. Box 1649. 
Grand Central Station. New York 17. N. Y. 

36 :alAGIC TRICKS, PUZZLES, ETC. 

584 PAGE Catalog. 7500 Novelties. Jew
elry. funmakers. gadgets. hobbies. sports, 
tricks, Jokes, tlmesavers. radios. animals. 
music, guns. etc. 10c. Johnson Smith Com
pany. Dept. 313. Detroit 7. Michigan. 

MAGICIANS'. Gamblers' secrets ex
poses!. cards. Dice. Punchboards, Slot Ma
chine. Catalog lOc. Book Co... Box 671. 
St. Louis 1. Mo. 

. 

WE supply every noted magician. Large 
professional catalog soc. Holden's, P220 
West 42nd Street. New York. 

200 ELECTRIC stunts. 110 volts. $1.00. 
Cutting Sons, Los Altos 2. Calif. 

500 TRICKS new 1950 edltlon now 
ready! Send only . lOc for your copy. con
taining latest in good magic for pocket. 
parlor. staee. Unequalled service to magi
cians for 30 years. Douglas Magicland. 
Dept. 2. Dallas. Texas. 

VENTRILOQUISM Taught. 3c stamp 
brings particulars. Smith, 801 Bigelow, 
Peoria 5. Illinois. 

"VENTRILLO." Professional Voice 
Tllrower and Catalog 25c! Box 971-PS. 
Philadelphia. 

VANISHING Quarter trick and catalog 
25~. Sterling Magic Co .. Royal Oak. Mich. 

FREE Trick And Catalog 25c. Lerro's 
Magic, 509 80th S treet. Brooklyn, N. Y. 

GAMBLING Expose books. Magic tricks. 
cards, dice. Catalog Free. Magic, Box 202-B, 
Bonham. Texas. 

FEBRUARY Special! 10% Discount. 
Magic Tricks. Etc. Free Illustrated List. 
Pineland Magic Center. Metedeconk. N. J . 

LUSCIOUS Red Plastic Lips. Funniest 
gag yet. Open and close-talk while wear
ing. Also new Buck Teeth-fit like dental 
plate. Great fun maker. Sent postpaid 
50c (coin} each. Both for $1. Lange Art
craft. 533 Union. Eau Claire, Wis. 

VENTRILOQUIST Dummies. Catalogue 
25c. Be a ventriloquist. Free Particulars. 
State age. Maher. Box 36-S251. Kensing
ton Station. Detroit 24. Michigan. 

512-PAGE catalogue of 2500 tricks, 
pocket. parlor. stage_ World's Finest 
Magic. Seud $1.50 for catalogue (refunded 
first $6.00 ordel'). Kanter's. S-1311 Wal
nut. Philadelphia 7. 

BE a Magician. Large professional magic 
catalog of latest tricks. 35c. Ireland, P-109 
North Dearborn. Chicago. 

36 GAl\IES, ENTERTA~IENT 
HOME Slot Machines. Punchboards. 

Novelties. Webb Am4sements, 4966 West 
Chicago Ave.. Chicago 51. Ill. 

37 COIN COLLE<:JTING 
--:0;:::-L;-:::::D:-:-M-:-o-n_e_y-::W::-a-n-:t-e-=-d-. -=Do=---y-ou---=kn-o-w--:-that 
Coin Collectors pay up to $100.00 for cer
tain U. S. Cents'? And high premiums for 
au rare coins? We buy all kinds. Send 4c 
for Large Coin Folder. May mean much 
profit to you. Numismatic Co.. Dept. 30. 
Fort Worth, Texas. 

SCARCE Lincoln Cents 19138. 19148, 
1915S, 1915D. 1921S, 19238, 19248, 19268, 
1913D. 1932D. ' 1933D. lOc each. 11 for 
$1.00. Reynolds Coins, Flint .3. Mich. 

GOLD. Silver. Copper. Paper Money, U 
You Are Not Satisfied With Otters From 
Others Let Me Pay You More. C. J. Doch
kus. 3522 E. Thompson Street. Philadel
phia 34, Penna. 

GET Profit and Pleasure in collecting 
old coins. Send 10c for 56-page illustrat-ed 
coin catalog. You'll be delighted with it. 
Send for it now. B. Max Mehl. 374 Mebl 
Building, Fort Worth. Texas. Largest rare 
coin establishment in U. B. Established 
51 years. 

COIN collectors new magazine, just out, 
and two wooden nickels 10c. Lawrence 
Brothers, Anamosa. Iowa. 

FREE! Foreign coin. banknote and Coin 
Collectors' Illustrated Catalog to approval 
servfce applicants. Send 3c postage. Tat
ham Coin Co.. Springfield-D50. Mass. 

U. S. coins lowest prices. Send stamp for 
lists. Hutchinson, 3463 I Street, Philadel
phia, 34, Penna. 

COLLECT Coins. Profitable. Illustrated 
literature 5c. Numismatic, 5450 Clark, 
Ch1cago 40. 

COMMEMORATIVE $~~-Columbus. 
Washington, Cleveland, Stone Mountain. 
$1.50 ea. Illustrated Catalogue 25c. ~.or-
man Schultz. Salt Lake 9. Utah. . 

WANTED-1894-S Dime. Pay $500.00. 
Certain 1913 Nickel $1,000.00. 1901-S 
Quarter $10.00·$150.00. Hundreds or ot.h
ers. complete catalogue 25c. Worthycoln 
Corporation (D-312). Boston 8, Mass. 
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38 OLD STAMPS \VA:!'It'TED 

I WILL Pay $100.00 each for 1924 1c 
green Franklin stamps rotary perforated 
eleven (up to $1000.00 each unused). Send 
lOc for Large mustrated folders showing 
Amazing prices paid for old stamps. coins 
& collections. Vernon Baker. PS-12. 
Elyria. Ohio. 

40 STAl\lP COLLECTING 

PREMIUMS. prices. and service that 
satisfy. U. S . approvals at rock bottom 
prices. Foreign. from 1/ 10 to 112 catalogue. 
mounted In books and sheets. No matter 
how large or small your collection is. we 
can help. References appreciated. Roseland 
Stamp Co.. Dept. 9B. Spring Lake. Mich. 

ROOSEVELT Triangle. 53 others. ap
provals. 5c. Marylandw. Arlington. Balti
more. Maryland. 

ZANZIBAR. Pitcairn Islands. Turks. 
Caicos. GUbert. ElUce. Solomon. Borneo. 
Gambia. Tanganyika and others. Complete 
collection Iree. Send sc for postage. Gray 
Stamp Company, Dept. PR. Toronto 5. Can. 

LOOKING for Bargains? Try our 1 & 2c 
approvals mounted In books of 1.000. We 
believe in bot h quantity and qualltY. First 
try will satisfy. Clark. Box 544. Muskegon, 
Michigan. 

F R EE- Canadian Sets Royal Visit. 
George VI. George V, Coronation Jubilee. 
others to approval applicants. Ensign. 
Box 118-P. So. Orange, N. J . 

POUND stamps containing thousands 
$1.00. Longacre Shop, lOOc West 42nd. 
New York City 18. 

FREE ! Big United States Catalog! In
valuab~ ruide and check Ust. Hundreds of 
illustrat ions. Harrisco. Boston 17-B. Mass. 

FREE: Jungleland Pacltet. Contains 10 
dUferent Congo. FIJI map stamp. Liberia 
triangle. Mozambique giraffe, North Bor
neo monkey stamps, with approvals. D. 
Moumblow. 740 Hegney. Bronx 56. N. Y. 

25 DIFF. Japan Free With Approvals. 
Karl Scheerer. Box 301 . PottsvU!e. Pa. 

STAMP Tongs Free With Approvals. 
Dolin. 31 Park Row. New York 7. N. Y. 

TRY "Gold Nugget" approvals: U. S .. 
Americas . Brttl.sh Colonies. World. Noth
Ing ltke them! 312 mixed U. S. only lOc to 
approval applicants. Kessels, Folsom. Caltf. 

FREE! 100 Worldwide different stamps 
to approval buyers. Big U.S . and 1llus
trated bargain Usts sent wtth approvals. 
Bookman. Maplewood 1. N. J . 

FREE-Cuba Roosevelt issue and 1llus
trated catalog. Littleton Stamp, Littleton 
11. N. H . 

AMAZING Offer! 500 United States 
stamps--Including commemorattves. air
mans. high values to $5.0G-Only lOC to 
Approval Applicants !! Illustrated Bargain 
Lists free . Mystic Stamp Co.. DePt. 55 . 
Camden. New York. 

300 DIFFERENT given free with ap
provals. Postage Jc. Windsor Stamps. 1435 
E. 67th Place. Chicago 37. 

750 FRANCE and colonies stamps lOC. 
Littleton Stamp Co .. Littleton 26. N. H. 

500 STAMPS For Only lOc ! This mam
moth value Includes Alrmalls. Pict-orials: 
stamps from strange countries cataloguing 
UP to 25c each ! ! Also approvals. Mystic 
Stamp Company. Camden 55. New York. 

200 DIFFERENT. Including Roosevelt 
triangle. 5c to approval applicants. S. Ava
lon S tamp Co.. Springfield. Mass. 

FREE--Rare stamps from mysterious 
Nepal. plus octagonal (eight sided stamP). 
G iant triangle. gorgeous diamond. mam
moth. midget stamps. value exceeds $2.00. 
All free to approval buyers. Stamps, Box 
58. Santa Ana. California. 

COLOMBIANS. Trans-Mississippi, Pan
Americans. Pan-Pacific. ten other differ
ent commemoratlves. All lOc with your re
quest for US approvals. Moda .Stamps 
Box 251-V. C.S.A .. New York 8. 

. 
FREE! Powerful Magnt!ylng Glass 

Jamestown Stamp. Jamestown 207. N. Y . 
UNITED States stamps nearly 100 years 

old. Roosevelt set. others. 40c value-<>ni:'i 
6c to appUcants United States aPProvals 
Wakonda. Box 272-H. Jackson Heights. N. Y 

• 
. 
. 

TOPS! OUr book "How to Collect 
Stamps." Send for your free copy today 
Littleton Stampco. Littleton 29. N. H. 

! 
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FIRST U. s. (1847) Government Re

Issues 5c. lOC. plus Giant Bargain U. S . 
Collection-only 5c to applicants U. S . ap
provals. Metropolitan. Box 312K. Jackson 
Heights. N. Y. 

FREE. Scott's· International Album. 
Other big premiums. Full particulars with 
approvals. Raymax. 123X William St .. 
N. Y. C. 7. 

FREE-Famous Americans Set. Flag 
Set, Nat.tonal Parks Set. and Pres idential 
Set to $5.00. A total of 90 Stamps Free to 
Customers for our unsurpassed U. S. and 
foreign selections. Send Jc for 15 of the 
above Stamps and full particulars. Trt
boro Stamp Co.. 145 Nassau St.. Dept. 
202. New York 8. 

25 U. S. Commemoratlves- All Different 
from 1893 Columbian to present day issues. 
This u. s. commemorative collection only 
5c to approval appllcants. s. L, Engel & 
Co .. 38 Park Row. New York 7. N, y, 

50.000 STAMP Orabags 25c each. Ander
son. 630a Bingaman. Reading. Pa. 

PENNY Approval Bargalns!- Write Dept, 
PSM. 1267 Tutwiler. Memphis 7. Tenn . 

FINE Approvals. Fast. personal service. 
What countries do you prefer? I'll send 
their stamps. Milton Skinner. 438 Locust. 
Long Beach 12. ·callf. 

500 EXOTIC Japan Stamps-lOci Ken
more. Richford J-58. Vermont. 

100 OLD U. S . between 1861 and 1935 
50c. Roush Stamps. 51 Chestnut. Mans
field . Ohio. 

UNUSUAL-Unheard of cancelled sets of 
Roosevelt& and Washington bicentennials 
complete. All yours for fifteen cents. Bar
gain approvals accompanying. Park Stamp
co. Box 191. New York 21. N. Y. 

WORLD'S Larreat Stamp <n2 X 14 
Inches). A real curiosity ! Retails lor soc. 
onlv .,'!c to approval applJcants. Tatham 
Stamp co .. Sprtnafleld 50. Mass. 

"HOW To Recognl.ze Rare Stamps." 
Free Book Illustrated t· Kenmore. Richford 
H-58. Vermont . 

FINE U. S. Exclusively. Glades Stamp 
Co .. Box 2842. Miami 18. Florida. 

OLD. scarce U. S. seconds on approval. 
Slightly defective bargain prices. Hearn
feld . Cllntonhtll Station. Newark 8. N. J . 

10.000 DIFFERENT 1C each I Gordon 
Davison. Box 1019. Manchester. N. H. 

SEND for free folder "How to sell 
stamps profitably by matl". Sure-fire ideas. 
plans. Write Science Syndicate, Box 802 
A. Milwaukee. Wl.sc. · 

FREE-Illustrated Catalog! Kenmore. 
Richford C-58. Vermont. 

WOW ! 203 All Different Germany lOC! 
Zeppelins. Semtpostals. Airmatls. High 
Values. etc. to new customers. Jamestown 
Stamp. Jamestov;n 509. New York. 

50 DIFFERifNT stamps 10C with approv
als. F . Tunis. 54 Wakeman. Newark 4. N.J. 

SCARCE Bahawalpur Jubilee Set fr.ee to 
llpproval buyers. PlYmouth FJ. Bell. Caltf. 

PENNY Approvals by country, M. H. 
Hoerning. 102. Farmington. Ark. 

MAGNIFICENT! Nineteenth Century 
u. s. Plus Clvll And Spanish War Reve
nues. 20 Different. 10c To Approval AppU
cants. AAA Stamp Company, ·Arcade 
Building. St. Louts 1. Missouri. 

TRAINS! Trains! Trains! 12 train stamps 
and packet of 100 dU'ferent stamps for lOc 
with approvals·. Reich Stamp Company . 
4647 Kenmore. · Dept. S20. Chicago 40. Ill. 

"MONACO Nudes" 10c. Approvals ac
company. Royal Stamp Company, Tama
qua 2. Penna. 

BEAUTIFULLY Illustrated U. S . catalog 
10c refundable. 524 Chester-ninth BuUd
tng. Cleveland. Ohio. 

ZOUNDS! Amazing "Queer Countries' 
Packet--Free wtth approvals! Saxon. Vista 
California. 

• 
• 

UNUSED U. S . Bargain ! 33 different un
used U. S. commemoratlves: $1.00. Unused 
U. S . approvals accompany, Patrick Agen
cies. 3650L Central. Indianapolls 5. Ind . 

50 DIFFERENT U. S. lOC. No Approvals 
Seidenberg, 944. Appleton. Wis. 

• 

1050 DIFFERENT Stamps Including 
UPU's . Roosevelts, Silver Wedding. AMG's . 
Triangles. 4 rare imperf. errors: Plus 100 
DUJerent Bohemia-Total Catalog over 
$24.00 for only Sl.OO with bargain approv
a ls . Stampex. 116-F Nassau St .. N. Y. C. 38. 

• 

WE Give Away-Your Choice Latest 
Scotts Albums: Catalogue and available 
philatelic accessories. Realize-You Get 
:these Worthwhtle Rewards When You 
Buy From Our Better Foreign Approvals. 
Write Today For Full Particulars Sent 
With Trial Approval Selection. Americas' 
Stamp Service. Riverside. CaUf. 

WORLDWIDE Stamps. All Different. 200 
- 25c 50G-50c; 10oo-Sl.OO: 200G-S2.50: 
50oo-$12.50. Beacon Sales. Maynard 3. 
Massachusetts. · 

FREE! Two Bicolored ' 'Polar Bear" Tri
angles; Giant Five Colored Flag. Damas
cus. Will Rogers Airman. First American 
Commemorative. Harem. etc. Free to ap
proval buyers for Jc postage. Belmont 
Stampco, Washington 15. D. C. 

CANADA Scarce error set 10C. attractive 
approvals. Rheaume, 6591 11th Ave .. Mont
real. Canada. 

BARGAIN Bulletin coins and stamps 
Free. Gage, Box 991 . Pasadena. California. 

100 DIFFERENT U. S. commemoratlves 
one Dollar. Request approvals. Harold 
Holub. 18 East !98th Street. New York 58. 
New York. 

FREE "Stamp Finder." Tells instantly 
country to which any stamp belongs. 32 
pages profusely Ulustrated. Garcelon. ca
lais 18. Maine. 

APPROVALS Selective Foreign Stamps 
Sets Singles With U. S . Price List. Pitzer, 
241 South Winchester. Campbell. callf. 

FREE-Five Foreign Sets. Approvals. 
Stoll. 2634 Burnett. LouisvUle 10. Ky. 

U.S . 797 SPA Sheet only 5c to appU
cants for U. S . approvals. M. Ha3•cock. 235 
86th St . . Brooklyn. N. Y. 

100 DIFFERENT Worldwide. 5c. Approv
als. Stearns. Box 602-C. Inkster. Michigan. 

FLAG Stan1p-Free with hygrade U. B. 
approvals. Wentg1n0an'a. 1933 Patterson. 
Chicago 13. 

~2c-lc APPROVALS! 12.000 bargains ! 
Cole. 43-G Rinewalt. Buffalo 21. N. Y. 

MONACO Nudes Set-lOc. Approvals ac
company. Atlas. 3210-P Republtc. Racine. 
Wisconsin. 

SAN Marino Collection Free---25 differ
ent. Old and New Issues. Airmails. Com
memoratlves. High Values--absolutely Free 
with approvals. Viking. 130-PP Clinton 
St .. Brooklyn 2. N. Y. 

POSITIVELY Free! Scott's Latest $6.00 
International Album. 1951 Catalogues To 
Approval Customers. Claire's. 7402 Bay
parkway. Brooklyn 4. N. Y. 

VALUABLE U. S. illustrated catalog free. 
S. Stone. X-52 Dorchester 24. Mass. 

SOUVENIR Sheet Free if you request 
approvals. Kntght. Box 3770. P ortland 88. 
Oregon. 

ALBUM. Hinges. Gauge Detector Stamps, 
Sets. All lOc. Approvals. Cornette. 228 
West 25th. New York 1. 

110 DIFFERENT Hitlers. Roosevelt. Li
beria. Halt!. etc. 10c. BuckeY. PS-208 Lud
low Bldg .. Dayton 2. Ohio. 

FREE! Scarce Atomic Bomb Airmail! 
Approvals. Star Stamps. Jamestown. N. Y. 

SUPERB Approvals. net prices. Stamps 
\~ to ~~~ catalog. P. G. Beals. 170A Tre
mont St . . Boston. Mass. 

FREE! Big worldwide collection I com
memoratlves. high values. etc. Approvals. 
Concord. Box 23-C. Beevtlle. Texas. 

BOY Scout set c.omplete. Netherlands 
1937. 10c with approvals. Vargo Stamps, 
6044 South Fairfield. Chicago 29. Illinois. 

307 ALL Different-Only 15c! Beautiful 
collection: Commemoratives. Triangles, 
High Values. Bicolored Stamps. etc. Gar
celon . Calais 418. Maine. 

FREE-World's only Giant " Cardboard" 
Triangle. Approvals. Beaman. Leeds 10. Ala. 

205 AUSTRIA-All different only 10c! 
Beautiful Commemoratives. Pictorials. Air
malls. High Values. Catalog price ne.arly 
$6.00 ! Approvals included. Garcelon, Ca
lais 112. Maine. 

C Py' 
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'POPIItAR SCIENC.£ Oti''PO'RTVNIT/ES 
4Z HOBBIES, COLLECTIONS 48 PHOTO FINISHING POWERFUL. Strong, Magnetic Voice de- ' 

WANTE9 Old cigarette cards. Write OIL coloring photographs can be a fas- veloped with Diaphragm Exerciser (New 
Charles Bray, East Bangor, ·Penna. cinating hobby or profitable sideline · for Invention) . Write. Inventor Oz. Box 665-

INVENTING can be an interesting and those with artistic talent. Learn at home. -"<.:::60~V:;;>=.S::::t::::· ::::L::.::o:;:u~is::.:.·....:M=o::,.. - --:::-:---:---:----.,.-
profitable hobby. Write for complete pa1·- Easy simplified method. Send for free HOHNER Harmonicas. Singles. Doubles. 
ttculars. Institute of American Inventors booklet. National Photo Coloring School. Chromatics. Ukuleles. Guitars. Accordions. 
D • 30 E 631 E st N w w h~ 835 Diversey Parkway. Dept. 1721. Chicago Everything Musical. Hawes Musto ·store, 

ep.. - · • · · · .. as 14. Illinois. Portland. Maine. ington 6, D. 0. ::..:::==::::::.::=-:~~==--=---.,.--,----.,--
START a profitable and Fascinating 16 PRINTS or 8 Jumbos from Roll. 25c PHONOGRAPH Records Cheap. Cata-

Hobby, Learn Radio and Television at with this ad. Y Skrudland. River Grove. Ill. Iogue. Paramount. FT-313 East Market, 
h ome at a minimum cost. Send for full GUARANTEED first quality oversize Wilkes-Barre. Penna. 
pa r ticula rs. Receive free copy of Radio prints. 8 exposure rolNOc. 12-45c. 2o- 63 SONG WRITiiRS 
Troubleshooting guide. Progressive Elec- 95c. Free mailers. Western Photo. Dept. 
tron1cs Co .. 497 Un1on Ave. , Dept, PS 201. SJ. Box 298. San Francisco 1. Calif. 
Brooklyn 11. N. Y. 

EXCHANGE Vtewcards with members . 50 PHOTO PRINTS, PHOTOCOPIES 
world over. 10c brings magazine with list 
members. World Viewcards, King. N. Oar. 

UNUSED matchbook covers--100 differ
ent $1.00- 0atalog 25c-Oharles Edelman 
1311P East 84. Cleveland 3. Ohio. 

44 ANTIQUES, RELICS, 
INDIAN GOODS 

TEN good or seven fine arrowheads $1. 
Lynn Crandall. Idaho Falls. Idaho. 

SELLING 500 Historical Firearms. 20.000 
Indian Relics. Coins, Collectors Cartridges. 
Confederate Money. Revolutionary, Civil
war Fl!ntloclcs. Muskets. Swords. Bayo
nets. Percussion Caps, Ramrods. Bullet
molds. Powderhorns. Blunderbusses-Ar
rowheads. Tomahawks. Wampum. Spear
heads. Bannerstones-Blo-horns. Steer
horns. Mounted Pheasants. Owls. Elk Ant
lers. Squirrels-Agates.· Minerals. Fossils. 
Marine Shells. Gold Dollars. Stagecoach 
Winchesters. Illustrated Catalog # 17. 1951. 
35c. Helke. Wenona 42. Illinois. 

SPECIAL: 10 Indianheads 68c-Bayonet 
$1.98-Civilwar Saber $7.88-10 Arrow
h eads $1.85-Tomahawks $3.85-Agate 38c 
-Fossll 38c-Geode 38c. Helke. Wenona 
42. Illinois. 

46 1\UNERALS 
& PRECIOUS STO~"ES 

"GENUINE" deep red Arizona Rubles 
(Garnets). Send qua,-ter for packet. Bit
ner's. Box 724. Scottsdale. Arizona. 

LOW priced prospecting Geiger Counter. 
Smallest, lightest. manufactured. Guaran
teed operation. Free literature. B.atson 
Electronics. 1030 S . 27th St .. Omaha. "Nebr. 

MINERALS. Gems. Gem Materials.· 
Carvings. Gifts of Beautiful Onyx, Send 
For Free Price List. Warren's Minerals 
And Gems. 1969-B Abbott St .. San Diego 
7. Calif. 

GEMSTONES. Mineral specimens. Every 
varietY. Lowest prices. Postcard brln~~:s 
free booklet. Plummer's. 2183D Bacon. 
San Dle~~:o 7 Calif. 

AGATES. Gems. Free List. North West 
Gem Shop. Box 305. Tacoma 1. Wash. 

47 CAl\IERAS, PROTO SUPPI..IES 
FREE Photographic Bargain Book packed 

with hundreds of sensational values in 
still and movie cameras, lenses and latest 
accessories. Super savings for you in new 
and used equipment. Liberal trade-In al
lowances. too. on your equipment. Write 
now for your free copy to Central Camera 
Company. Dept. 2-M. 230 S. Wabas h Ave .. 
Chicago 4 (Photographic Headquarters 
Since 1899) . 

SEND for free catalog 700 2x2 koda
chromes. Cape Cod. Maine Coast. White 
Mountains. Gaspe, Quebec, Sa.n t a 's Work
shop. Niagara, Fall foliage . many others. 
Pilgrim Productions. 81 Bosworth St .. Bos
ton 8 . Massachusetts. 

SPECIAL selections Glacier Banff. Jas
per on approval. Douglas Whiteside. Yo
semite. California. 

BASS Says: Trading cameras a national 
habi t since 1910. Write to Bass the old 
"Horse Trader." A postcard wtll do. Sim
ply say : "Bass. I have and I want ... 
How much will you allow me? " Satisfac
tion guaranteed. Bass Cam~a Company. 
Dept. AG. 179 W . Madison St .. Chicago 2. 

PHOTOMURALS. Your negatives or 
ours. Catalogue 25c. Pbotomammoth. 
12048 Vanowen St .. North Hollywood. Cal1f. 

UNBEATABLE!! Up to 40 % discount on 
brand new photographic equipment. appli
ances. typewriters. silverware. Write 
Straus Supply Center, 113 West 42nd St .. 
New York 18. 

24 GLOSSY Photos. Beautiful Models 
$1 .00. Illustrated catalog 25c. none free. 
Nutrix Co.. Dept. D-37. 212 East 14 St .. 
New York 3. N. Y. · 

PHOTOCOPY An~thing-Papers , books. 
No darkroom. 8~2 xll~ complete $6.95. 
Fotoflek. 8555 Plainfield Lane . . Cincinnati 
36. Ohio. 

PHOTOCOPY kit. instructions. $1.00 
(C.O.D . $1.32). Wentworth Co.. 1112 
N.W. 18th Pl .. Miaml. Fla. 

51 l'tfOTION PICTURES. 
SOUND EQUIP~lENT 

NEW 1-reel 16mm. sound films low as 
$3.98. formerly $17.50; new 1-reel 16mm. 
silents, $1.98 up. formerly $8. 75-all first 
quality prints in original ca rtons. Used 
Panoram 100' 16mm. musicals, $9.95 per 
dozen. Equally attractive bargains in good 
used feature pictures, cartoons. sports. 
comedies. musicals. travels. Big selection 
of used l6mm. sound projectors. Save on 
new and used reel~ and cans. proJection 
lamps, and other supplies. We have the 
biggest stock of 16mm. films In the world 
-over 100.000 prints on hand ! Write today 
for your copy of Blackhawk's big catalog 
6-F. "Sixteen's Super Market. " Black
hawk Films. Inc .. Davenport. Iowa. 

KODACHROME Movies-lists lOc. sam
ple-$1.00. S.O.F. rentals; Color slides
lists and three samples--$1.00. Galloway 
Films. P. 0 . Box 6953. Washington 20. D. 0 . 

ADD "Spice" to home projection shows 
with colorful old-time Nickelodeon slides. 
2x2. Write for Free list. Nickelodeon Co . . 
New Fleidner Bldg.. Portland 5. Oregon. 

BETTER 8mm and 1Gmm Movie Camera 
Film. Free Equipment Catalog. Better 
Films. 742 New Lots. Brooklyn 7. N. Y. 

LATEST Beauty Glamour Films. Sam
ple. 8mm 50 ft. only $3.75 25c brings ex
clusive catalog of movie ·titles . Empire. 
Dept . PS-2. Box 23. White Plains. N. Y. 

8-16MM. Silent-sound films. Complete 
rental library. All latest subjects. Free 
catalogue. <sample film lOc). Garden F ilm. 
317 West 50th . New York 19. 

RENT 16mm. sound f\lms soc reel. Large 
selection: free catalog. U. 0 . Film Serv
ice. 128 Chestnut St .. Roselle Park. N. J. 

THE World's Greatest Story. "Entire 
Life of Christ" 8mm. 16mm. Sound & SI
lent. Rent or Purchase. Hemenway Film. 
33-W Melros'!_ Street. Boston 16. Mass. 

GUARANTEED Fresh 8mm roll . maga
zine: 16mm roll . magazine movie film . 
Color. b&w. Free catalog. ESO-S. 47th 
Holly. -Kansas City 2. Missouri. 

" CINE-Voice" Sound-On-Film Camera 
shoots your own 16mm Color Talking-Pic
tures. $695.00. Write for fTee Illustrated 
folder. Berndt-Bach. Inc.. 7347 Beverly 
Blvd . . Hollywood 36. California. 

1000' Silent-Sound projection film. $7.50. 
International. 2120 Strauss. Brooklyn, 12. 
New York. 

WE trade. sell. buy movie tllms. G al
lard. 290 Ooe Ave .. Hillside. N. J . 

1951 ROSE Parade Movies. Kodachrome. 
Colorful floats! Beautiful girls! I6mm 200' 
$29.95. 8mm 100' $14.95. C.O.D. 's accepted. 
California add tax. Avalon Dagget. 441 
North Orange Drive . Los Angeles 36. Calif. 

FILM with Free processing 100 foot 
16MM $2.95. 25 toot 88MM $1.29. Froma
ders. Box 637B. Davenport. Iowa. 

52 1\fiTSIO. 
1\IUSICAI. INSTRUMENTS 

WHOLESALE-Popular Used Jukebox 
Records. (100-$15.00) F.O.B. No Catalogs. 
Milner. 204 Griffin. Atlanta. Ga. 

. WANTED ! Poems for musica l settinlts. 
Write Songv.T!ters' Service. Clifton. N. J. 

POEMS Wanted to be set to music, Free 
examination. send poems. McNeil. Mas
ter of Music. 510-PS, S. Alexandria. Los 
Angeles. California. 

POEMS Wanted for musical' setting. 
Send poems for f ree examluatlon. Five 
Star Music Masters. 646 Beacon B!d~r., 
Boston . Mass. 

POEMS Wanted. Broadcast considera
tion. Sooner Song Co. , 22 Northwest 8th, 
Oklahoma City 2. • 

POEMS Set To Music. Guaranteed .Sat
isfaction. Send Poems. Songmaker, 802 
Main. Clinton. N. 0. 

54 RADIOS. SUPPLIES 
& EQUIPl\IENT 

FREE-Send for new 1951 Buyer's Guide. 
Has thousands of top values in television. 
radio, electronic supplies. Concord Radio 
Corp. , Dept, KB-51. 901 W. Jackson, Chi
cago 7. Ill1nois. 

BUILD Modern improved "Piode Detec
tor Radio." Diode with complete illus
trated instructions, $1.00. "Five Best Test
ed Circuits." 25c. Electronics. Dept, B21, 
Box 7101. Chicago 80. Illinois. 

EARN while building radios Learn tele
vision. Experience unnecessary, Parts, 
tools. instructions supplied. Free detalls. 
Federal. 1'16-71 Union T urnpike, Flushing 
1. New Yor-k. 

FIX any radio. Amazing new tnstr11.ment 
locates radio troubles double quick. Simple 
Instructions show you how. Thousands now 
In use. Free--Wri te today for 32-page 11-
lust Dated technical manual. "The Inside 
Story." Feller Engineering Co.. Dept. 
2PS-l, 1601 S. Federal St .. Chicago 16. Ill. 

MAKE simple. tubeless, batteryoless. ·dis
tance-getting crystal radios . Crystal and 
1llustrated instructions 25c postpaid. Allen 
427-S. Clinton. Mo. ' 

PORT ABLE Crystal Radio. No Aerial, 
No G round. Send 50 cents for Crystal de
tector . drawings. and Instructions. Bill 
Cotler. Washington 18. D. C. 

BUILD 15 radios at home. only $1.30 
each. Experience unnecessary, Home Radio 
Course includes Trouble-Shooting and 
Servicing. Lessons. Quizzes. and all parts 
and instructions. Nothing else to Buy. 
Earn money doing Radio and Television 
l'el>alrs while learning. Prepare for Profit
able Future. Free Trouble-Shooting Tester 
with each course. Send for full particu
lars and receive absolutely Free a copy of 
the Progressive Trouble-Shooting Guide. 
Progressive Electronics Co.. 497 Union 
Ave .. Dept, PS 11. Brooklyn 11. N. Y. 

FREE! 212 page Radio and Televislo~ 
Catalog ! World's largest stocks. lowes' 
prices. Complete supplies for builders. ex:
perlmenters. amateurs. servicemen. Latest 
radios. phonos. television. recorders. sound 
equipment . Thousands of parts. tubes. test 
instruments. books. diagrams. Top QUality 
money saving values. Get it now! Allied 
Radio Corp .. 833 W. Jackson Blvd .. Dept. 
31-B-1 . Chicago 7. Illinois. 

55 TELEVISION 
LEARN Television. adjustment~> . repair. 

Manual. special lifeguard circuit. dollar. 
George Patorno. Box 1351 . N. Y. 0. 8. 

56 BUSINESS OPPORTUNITIES 
CASH For your idea. 280 manufacturers 

need Inventions. patented or unpatented. 
List free. Invention Bureau. 208-S CHnton. 
Oak Park. Illtnois. 

ELECTROPLATE Brass. Nickel. Chrome, 
Baby Shoes. Free Literature. Electroplate, 
Box 293. Red Lion. Pa. 

HUNDREDS of Products from lc and UP. 
Free Catalog, Z.&Z.- 1143 Manhattan 
Ave., Brooklyn 22. N. Y. 
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O~UtA'R SCIENCE op-po1lT~NITIE$ 
GET into big profit leather jacket busi

ness. Horsehide. Suede, Capeskin, all fine 
quality leathers. low factory prices. Write 
8112, Chippewa Falls. Wisconsin. 

AMAZING patented screw-holding screw 
drivers! Removes. inserts screws hard-to
get-at places! Urgent mechanics tooL Also 
non-skid rug underlay that prevents acci
dents in home. Tremendous profits. exclu
sive territories; Toolco, 90C Summit Ave., 
Brookline, Mass. 

LEARN Sewing Machine Repair. Elec
trify. Rent. Trade. Sell. Big profit home 
setup. I show you how. Motor kits, new 
machines, etc. supplied wholesale. Free 
particulars. Taylor Service Co., Hamil
ton PS-2. Ohio. 

SELL by mail; free booklet. instructions: 
Manhattan House. P . 0 . Box 50-L. New 
York 28. N. Y. 

$5 HOUR Easy! Sell name plates for 
houses. Free Sample. order blanks. Write: 
National. 214 Summer. Boston. Mass. 

EXTRA Money - No sel11ng - operate 
vendors. Amazing profits, details Free. 
Silver King, Suite 282. 622 Diversey, 
Chicago 14: 

GOOD Paying Business Silvering mir
rors. plating autoparts. reflectors. bicycles. 
bathroom fixtures . etc., by late methods. 
No tanks or shop required. outfit furnished. 
Free Booklet. Ounmetal Co .. Ave. E. De
catur. Illinois. 

ENVELOPES addressed accurately. rea
sonably. Fast Service. We have capable ad
dressers Jn your citY. Glenway System, 
5713-X Euclid. Cleveland 3. Ohio. 

OPERATE profitable mail order business. 
Write Walter Service. 4159-B East 112th. 
Cleveland 5. Ohio. 

$25 WEEKLY working two hours dally, 
No canvassing. No Manufacturing, Lycke, 
Box 2471-B. Cleveland 12. Ohio. 

137 PLANS to make money local. mail 
order. Pal'ttculars free. EUte Co.. 220-A 
Orand St .. N. Y. 

BE Appointed State Notary Public now! 
Details. Stationers. Helotes 50. Texas. 

MAKE money addressing envelopes. Our 
Instructions reveal bow. Olen Glenwa:v. 
5713 EucUd. Cleveland 3, Ohio. 

VENDING Machines earn big money! 
An investment as low as $10.50 will start 

· you tn this fascinating, profitable business 
that can lead you to the road of success 
and independence. Routes can be estab
lished and operated In either full or spare 
tim.e with no experience needed. Write for 
full details and our Free catalog Ulus
tratlng Ollr nut. candy, gum and stamp 
vendors: also pin ball machines. music 
boxes. etc. Write immediately tt>: Parkway 
Machine Corporation. Dept. 9. 715 Ensor 
Street. Baltimore 2. Maryland. 

RECAST old bat tenes into new. Latest 
achievements. Battery Laboratories. Min
neapolis. 

START Mailorder Bookshop-Everything 
furnished. 25c brings booklet, samples. ex
citing Ideas. General Publications, Os
sining 1. New York. 

MAKE Money spare or full time. casting 
Metal Toys and Novelties. Big wholesale 
and chain store demand for cast Metal 
Autos. Soldiers, Ashtrays, Banks, etc. keeps 
manufacturers busy, Production moulds 
furnished for up to 100 and more casting:? 
per hour. No experience or special place 
necessary. Write for information. and il
lustrations of patterns needed. Metal Cast 
Products Co . . Dept, E. 1696 Boston Road, 
New York 60. N. Y. 

EARN while building radios. Learn tele
vision. Experience unnecessary. Parts. 
tools. instructions supplied. Free details. 
Federal, 176-71 Union Turnpike, Flushing 
2. New York. 

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, toy~, etc. 
Our business jls booming. Help us fill huge 
demand, New easy Flok-Kraft methods. 
Material costs few pennies. You get ·dol· 
lars. Free samples. complete powerful 
money making plan free. Write now. Coast. 
1002-B. Los Angeles St.. Los Angeles 15. 

HOW To Set Up and Run A Mirror 
Shop! Resilvering Mirrors. Making Chipped 
Glass Nameplates. Electroplating. Salts 
and Rectifiers. John Sprinkle V90. Marion, 
Indiana. 

}6 POPULAR SCIENCE 

. MAKE Money At Home as renewal 
headquarters for all magazines, Liberal 
commissions. No experience. no capital 
needed. Supplies furnished. Write for Free 
Catalog, McGregor Magazine Agency. 
J;>ept, SlOB. Mount Morris. Dl. 

IMPORT-Export! Men- Women. Learn 
from established World Trader. Your own 
profitable world-wide business by mail 
order from home without capital; or trav
el abroad. E.xperience unuessary. Free de
tails. Mell1nger, A-3, Los Angeles 24. 

MAKE Perfume-Big Profits-Mailorder 
-Expect Secrets-Write "Imsco". 6347 
Parnell-PS-2, Chicago 21, I111nois. 

FABULOUS Earnings-Fascinating pas
time. Growing Genuine, living miniature 
(Ming) Trees. New sensational Business 
or HobbY. Astounding information I< ree. 
Dwarf Gardens, Box 355H. Briggs Statton, 
Los Angeles 48. Calif. · 

OPERATE Profitable Mail Order Busi
ness. Write Universal. 24-D Main .. Tangier. 
Virginia. 

SLOT Machines. Punchboards. Whole
sale Catalog. Webb Disti'tbuting Co .. 4966 
West Chicago Ave .. Chicago 51. Ill. 

YOUR own profitable home business. 
Preserve live flowers 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. Heonan
sen. 210 Fifth Ave.. Suite 1102. New 
York 10. N. Y. 

MAKE money making new greaseless 
doughnuts at home on electric machine. 
Wholesale to grocers. drug stores, cafes. 
hamburger shops. Send for free recipes 
and plans. S. Ray Company, 3605 South 
15 Ave .. Minneapolis 7. Minnesota. 

EARN Money At Home With Your Type
writer! Spare time! Details tree. Edwards, 
Publisher. 3915-PS. 12th, Des Moines 13, 
Iowa. 

24 ASSORTED small unpainted figu
rines, $1.59 postpaid. Illustrated figurine 
list free. Oman, 642L Broadway, St. Paul 
1. Minnesota. 

MADE Big Money, So Can You. Wam
steker. Box 34-E. Wynberg. Cape, South 
Africa. 

MAKE flexible molds! Cast plaques. 
bookends. figurines! Free sample! H. 
Tooker. 630-A Chestnut. Hamilton. Ohio. 

NATURAL Molding Latex .. Extra thick. 
Free sample. W. Wooley, 115B Donald, 
Peoria. Illinois. 

TRADE Magazines help you to success. 
Get latest copies through our easy-to-get
acquainted service. More than 1200 bust
ness, professional, farming, investment, 
educational. sport, hobby, music, radio, 
etc. List free. Commercial Engraving Pub
lishing Co .. 34S North Ritter. Indianapolis 
19. Indiana. 

FUN plus extra money-for particulars. 
Ed's Hobby Press, 2508 Mass. Ave., Cam
bridge 40, Mass. 

HOW and where to obtain Capital? Free 
details. Star Service, Wapakoneta. Ohio. 

WOULD You . pay 3%-first $350 made? 
Book "505 Odd Successful Businesses" 
free! Work Home. Expect something odd! 
Paclfic-PS. Oceanside. Calif. 

MOLD Makers-Attention! Genuine 
Natural Latex for reproducing Statuary, 
figurines. plaques. etc. Instruc.tions free. 
B. M. Barron, 77 Francis St .. Everett. Mass. 

BUY Wholesale. Big-Name Items Aver
age 40% Below Retail. Folks Eagerly Pat
ronize You For Big Savings, Details Free. 
Young's. Kent 1. Ohio. 

HAVE Your Own Business, Big Earnings 
Local And Mail Order Get The Facts. 
Crittenden. Lombard 11. Ill. 

OPERATE Profitable Mallorder Busi
ness. Particulars Free. George Lenhoff. 
Lincoln 1. Nebraska. 

ADDRESS and Mail circulars for adver
tisers. Profitable home business. Instruc
tions free. MaUserv. Box 1232. Denver. Colo. 

START Home Manufacturing Business. 
Formula Catalog Free. June, 101-S Beech, 
Holyoke. Massachusetts. 

$124.50 WEEKLY Guaranteed! At Home. 
Spare time. $1.00 (deposit) . Science Syndi
cate, Box 791-A. San Antonio 6, Texas. 

-- ~· MAKE Rubber stamps, m~tallize baby 
shoes. Repair dolls, silver mirrors. make 
plaster novelties. Catalog of " 30 ideas" 
free! Universal, Box 1076-B. Peoria, Ill. 

WANTED! Home Producers by manufac
turers in our Clearing House Service . . Be
come a sub-contractor. casting Plastic 
products for these 'companies. Thousands 
of easy to make items required. Cash in 
at home without previous experience. For 
details write Plastic Service Guild, Dept . 
P.S. , 233 Condor St.. East Boston 28, Mass. 

EXCEPTIONALLY Profitable making fin
est perfume. Sample fr!lgrance. full par
ticulars Free. Oenmerco, Box 142-J, Dor
chester 24, Massachusetts. 

$35 WEEKLY ! Home! Two hours daily! 
Invisible Textile Reweaving Course $2. 
Twenty seven other methods! Free details! 
Walsh, 894 Main, Butlalo 2, N. Y. 

WIN Outstanding Success with New-Dif
ferent home-operated business opportuni
ties. National. Box 88-K, Dorchester 22. 
Massachusetts. 

A Business In Your Own Home! Our 
chemicals, plus free water and cheap 
"grocery . store" materials can bring you 
over $500 monthly earnings. Plans and for
mulas free. Western Aircraft, Dept. 0 , 
Los Angeles 19. _ 

BEAT Intlation. Wartime Plans! Free 
Book "372 Unusual Worldwide Busi
nesses." Work home. Start sparetlme! 
Publishers-PS, Carlsbad, Calif. 

MAKE money 'by mail. Easy. big profits. 
Everything furnished. Write-Thomas' 
Service Enterprise. P.O. Box 56. Brooklyn 
28. New York. · 

BOOKKEEPERS earn $100.00 weekly op
erating simplified "Bookkeeping & Tax 
Service." Details Free. Universal Book
keeping, Box 664-P, Springfield, Missouri. 

LOCKSMITHING & · Keymaking Home 
training outfit includes key machine, sup
plies and tools necessary to get started In 
business. Cut keys by code. master locks, 
change combinations. Booklet of Informa
tion Free. Wri te today. United Supply & 
Service, 3327 Madison st., Dept. PS-2, 
Chicago, Illinois. 

HOMEWORK-Addressing-Envelopes
Details-25c. Slegel- P .0. B.-183- Knick. 
-New York 2. 

MAKE Perfumes at home. write. "Carey 
Laboratories," 1914 Chouteau, PS-2. St. 
Louis 3. Missouri. . · 

UNIQUE business. Profits unlimited. Ex
perience unnecessary, Complete details 
$l.OQ. B. Andrews, 49 RUey St .. Butl'alo 
9. New York. 

MAILING POstcards selline repeat mer
chandise is profitable. Everything sup
Piled. Details free. Gordon Publishers, 
Box 23. Pawtucket. R. I . 

TIN Cans. Turn them into cash. Nine 
methods. Instructions soc. Charles Co .. 
12"BPK, Norwood. Ohio. 

$4,000.00 PROFIT in t wo months. No in
vestment. Details 50c. Charles Co .• 
12-BPM, Nonlood, Ohio. 

POPCORN Equipment. Potato Chip Out
fits. Long Eakins Company, 5163 High · 
Springfield 99, Ohio. ' . 

BE income happy, New local and mail· 
selUng opportunities. Free literature. L. 
Mallory. 266E South Court, Ne1llsville 5, 
Wi.sconsln. 

"ELECTROPLATING- Know- How" in
cludes baby shoe · metallizing. brush plat
ing, chrome plating; other lucrative fields. 
Learn easily .... Free particulars. Joseph B. 
Kushner Electroplating School, Strouds-
burg 50. Pennsylvania. -

S46 FROM Square Foot Plywood: Jlesaw 
necessary. Write: Woodart. Bridgewater. 
Massachusetts. -

BUY it wholesale. Manufactu'rers. Dis
tributors. Over 850,000 items. Literature 
free_ Olsen. 1231-B East Third St, . ·Duluth 
5. Minnesota. 

CQLORGLAZED Concrete Pottery made 
without mol(ls. Patented meth<Je: Cemetery 
products. novelties. tiles. Basement leall:
seaHng, Money-making projects. Booklet. 
detalls free. Men only. Nat ional Potteries,' 
Orand Rapids. "Minnesota" 

FREE Illustrated course )lasting novel
ties. Genuine latex for molds. MaJor 
Chemical Co.. 164 Portland St.. Cam
bridge. Mass. 
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LIQUID Rubber. make Oexible molds. 

Free Sample. Chaney. 1130 E. 16th St .• 
Jacksonville 6. Fla. 

START Cwn MaUorder Business. Details 
Free. Laird's . 1309B. North Princeton. Al· 
buquerque. New Mexico. 

MET ALLIZINO (Plating) Equipment. 
Supplies. Hard-to-Get Chemicals and 
Anodes. Complete assemblies for plating 
baby shoes. jewelry. novelties and indus
trial products; copper, bronze. gold. silver. 
nickel, chrome. etc. Home workshop to 
production shops priced from $79.50 com. 
plete. World's largest line of metals. onyx 
and marble mounts for bronzed baby shoes. 
Instructions furnished. Buy Direct from 
Manufacturer. Write for Free' catalog and 
address of local branch. Hollywood Bronze 
Supply. 1624 East First Street. Los An
geles 23. California. 

"SEWING Machine Business Guide" 
covers sales. services, rentals. conversions. 
wholesale supply sources. New. complete 
guaranteed. $3.00 postpaid. Literature free. 
Century, 1321 Melbourne. Corpus Christi. 
Texas 

UNPAINTED Figurines. Lamp Bases. 
Finest Selection. Write For List. Wells' 
Decorative Arts, 3632 W. Flagler. Miami. 
Florida. 

$124.50 WEEKLY guaranteed! At home. 
Sparetime. Easy, Pleasant. $1.00 (depositl . 
Science Syndicate. Box 1140·A1. Wilson. 
North Carollna. 

57 ~lONEY MAK.ING 
OPI•ORTUNITIES 

INDEPENDENT income! Make leather 
belts. billfolds . . purses. Big catalog and 
genuine steerhide keyholder. 10c . . Tandy 
Leather. Box 3970. Tulsa. Okla. 

BE Independent Operate Vending Ma
chines Full Or Part Time. Small Invest
ment. Long Profits. Details Free. T. 0. 
Thomas Co .. 1572 Jefferson. Paducah. Ky. 

MONEY Made Tanning Furs-Leather. 
Copyrighted Instructions. Roy Herrington. 
Rt. 2. Ontario. Oregon. 

$5 HOUR Easy! Sell name plates for 
houses. Free Sample, order blanks. Write: 
National. · 214 Summer. Boston. Mass. 

DETECTIVES Earn Big Money, Experi
ence unnecessary, Detective Particulars 
free. Wagoner. P-125 West 86th. N. Y. 24. 

SCHOOL Seniors - Earn sensational 
profits sell1ng classmates America's Most 
Beautiful Graduation Name Cards. Largest 
selection. Outsells all others. Free sample 
kit. Printcraft Dept. P , 1425 E. Elm Street. 
Scranton·5. Pa. 

QUICK profits taking magazine sub
scriptions. handllng greeting cards. Cas
sell Publishers Service. Westfield. N. J . 

PROFITABLE Home Business Make 
fast-selling Easter. Mother's Day ·!lowers. 
monkey trees, dolls. Literature free . Velva. 
Dept, X. Bohemia. N. Y. 

BOOKKEEPERS; Earn up to $520 month 
part or full time serving small firms. Slm
pUtied System; Free Details. Tax Saver 
System. Dept. A .. Fort Worth 2. Texas. 

RAISE your business value. standing. as 
State Notary Public. Information. Station
ers. Helotes 50. Texas. 

UNP AINTE.D Novelties. Good Profits. 
Llat F1·ee. Novelty Products, 146 Railroad 
St .. Tiflin. Ohio. 

$250 WEEK Reported! Free book "505 
Odd Successful Businesses." Work home! 
Expect something odd! Pacific-E. Ocean· 
side. Callfornia. 

$35 WEEK extra l Operating proven busi
ness and moneymaking plans. Naccl. 7731 
Heyden. Detroit. Michigan. 

MIMEOGRAPHED newspaper clears $50 
weeklY. Copy 25c. Advertiser. AJax. Ont. 

PROFIT ABLE maUorder magazine 25c. 
Filey, 3519 St. Charles. Cincinnati 8. Ohio. 

EARN Money Evenings. copying and du
pltcating comic cartoons for advertisers. 
Adservlce .. Argyle 2. W1sconsin. 

MONEY from Water. Salt and Alr. Send 
$1.00 for copyrighted Information. Box 
1372. De!l Moines 5. Iowa. 

INEXPENSIVE Fire Extinguishers From 
Light bulbs. now Possible. Complete In
structions Only $1.00 Postpaid. Fred A. 
Lewis. Box 104. Kensington Sta., Brook
lYn. N. Y. 

LEARN Auctioneering by mall or work· 
ing with successful auctioneer. $100.00 
dally often earned! Revolutionary new 
method gives you actual experience at 
home. Advance Auction School. 5944-J 
North Newark. Chicago 31. Ill. 

NEW Patented. Hobby-horse. It walks. 
It rocks. Exclusive territory. Manufactur
ing rights. Free details. Carl Markowski. 
Lewiston. Idaho. 

SHELLCRAFT! Make Beautiful Seashell 
Jewelry And Novelties. Income or Hobby, 
Supplies. Instructions. (Buy Direct) Pace's. 
Cortez. Fla. 

HOBBYIST Earn Extra Money, Free 
Literature. Laird's. 1309B. North Prince
ton. Albuquerque. New Mexico. 

PRINT Without a Printing Press. Big 
Profits. See Page 61. · 

CHEMICALS and apparatus for 1ndus
trial. analytical. and pr1vate laboratories. 
Catalog 15c. Dept. M-26. Biological Supply 
Co.; 1176 Mt. Hope Ave .. Rochester 20. N.Y. 

SAVE on chemicals. supplies. Catalog 
IOc. Laboratory Sales. Box 161. Brighton, 
Massachusetts. 

URANIUM ore sample. weighing scale. 
catalog oi chemicals. apparatus. kits. 
Sl.OO. Catalog only, lOc. Rex Laboratories. 
2849-B Birchwood. Chicago 45. Jllinots. 

LABORATORY chemicals and apparatus. 
New catalogue lOc. Luther Laboratories. 
New Britain. Connecticut. 

OH Boy! New Book Of Science. Expert· 
ments. Formulas. Secret Processes. to· 
gether with Catalogue of Laboratory Sup
piles. Only 25c. National Scientific Com
pany, Dept, 15. 2204 W. North Avenue, 
Chicago 47. Illinois. 

61 
FORMULAS. trade secrets. for nearly 

everything. Catalog free. Creative Pub
Ushers. Winnetka 7. Illinois.. · 

FORMUJ .. AS, PLANS, ETC. 
HEI .. P WANTED 

CONSTRUCTION Workers ! Where is 
your next job going to be? Learn where 
the big jobs are. Bigger pay checks! 
Longer Jobs! Big job list. Latest informa
tion. Accurate. Don't delay. Send today. 
Sl.OO. Dempster's Construction Scout 
News, Dept, 268-DB. Bridgeport. Ill. 

FORMULAs-All kinds. Latest products. 
Literature free. Kcm ico. Park Ridge 15. Ill. 

MAKE artificial gold. Instructions $1.00. 
Western Laboratories. 1124 East Apache 
St.. Phoenix. Arizona. 

FREE F'ormula Catalog anything ana
lYzed $20.00. Western Chemical. Salem. Ore. 

10.000 FORMULAS and Trade Secret.s. 
Free Literature. Stillmans. 555 Kingston 
Ave .. Brooklyn 3. N. Y. 

E L E C T R 0 N I C. Construction Plans 
Drawn. Models Built. Portable Geiger 
Counter. Sepcial. $45.00. Island Engineer
ing. Box 263. Great Neck. L I. N. Y. 

WRITE For Miller's Monthly MeSSenger 
Listing Newest 1951 Money-Making For
mulas. Fifty Years Supplying The Best. 
MUler. Manuiactuiing Consultant. Tampa, 
Florida. 

LA BORA TORY t ested formulas . Lists 
free. Pont. Box 635-PS. Terre Haute. Ind. 

39 PLASTICS 

LEARN Plastics at home. Small cost
spare time. Complete experimental outfit 
and full instructions furnished. Details 
free. Plastic Projects, Box 5151-D. Detroit 
35.. Michigan. 

PLASTIC supplies. materials. Instruc
tions for hobby or business. Send for free 
catalog. Tells a bout internal carving. Hays 
Plastics. 1310 82nd Ave .. Oakland. Callt. 

NEW liquid pla.st ic. Clear. colors. Cast 
without heat. Em~ fiowers. insects. 
coins. Saw. drill . carve. Free Folder. "Liq
uid Magic." shows tine things you can 
make and sell. Write today. Castollte. 
Dept. B-102. Woodstock. Illinois. 

LUCITE. Plexiglas. Any size sheets. 
masked Square foot (12 x 12) cost 1/ 16". 
$1.20; ~~". $1.40; 3/ 16". $1.75 : % ... $2.08. 
Colors add 10%. Include 10'H> postage. 
Almac P lastics. 230 Fifth Avenue. New 
York 1. New York. · 

PLASTIC Sheets. Rods. Tubes. etc. Free 
List. Plastic Supply Co .. 2901 N. Orand 
Blvd .. St. Louis 7. Mo. 

LUCITE. plexiglas. Acetate. 85 different 
colors. thicknesses. Immediate shipment 
from stock. Rod. Tube. Casting plastic. 
Wholesale. retail. Catalog. instructions. 
bargain lists. 10c. Gem-0-Ltte. Box 686Y. 
North Hollywood. Calif. 

PLASTIC letters for Signs. House Num
bers. etc. Samples 25c. Plastic Exchange, 
Box 302. Bradenton 5. Fla. 

60 CHEl\DCALS AND APPARATUS 
NEW Idea Chemical and Apparatus Out

fits for Home Experimenting. Photo-Scales. 
Microscopes. Chemicals. Biological and 
Laboratory Supplies in Small Quantities. 
Catalog 15c. Established 1931. J ohn H. Winn. 
124-B West 23rd Street, New York 11. N.Y. 

LABORATORY Apparatus. Chemicals. 
Microscopes. Complete Chemistry Sets. 
Minerals. Uranium Ore. 10c brings catalog. 
Porter Chemical Company. Hagerstown 2. 
Maryland. 

ILLUSTRATED Cataloc: Chemistry . 
mineralogy, biology, lOc. Tracey Laborato
ries. Evanston, Ill1nols. 

LUMINOUS Paints wlll alow m dark. 
Six colors. Fairmount Chemical Co.. 136 
Liberty St .. New York City 6. 

HONOLULU. Hawa11 Employment? Lat
·est male and female help wanted columns 
airmailed for $1.00. Certified Services. #3 
Campbell Block. Honolulu. Hawail. 

ALASKA-America's Frontier. $1.00 
brings 19;>1 Business Directory. Large Gov
ernment Map giving Up-To-Date Construc
tion Projects. Current employment infor
mation. Homestead & Highway facts. 
Hunting-Fishing-Game Rules, Firms hir
ing & application forms . Alaska Oppor
tunist. P .O: Box 883-S. Hollywood 28. Calif. 

F<>REIGN & Latin American Employ
ment. 1951 "Foreign Service Directory" 
gives Up-To·Mlnute Facts o.n Military & 
Civ!Han Construction. Government Jobs. 
Major 011 Listings, Aviation, Transporta
tion, Steamship Lines .. Mining, Importers. 
Exporters. How-When-Where to apply, ap
plication forms. Hot List Firms Hiring. 
$1.00 post·paid. Global Reports. P .O. Box 
883-S. Hollywood 28. Call!. 

FOREIGN & Domestic Construction ProJ
ects. $1.00 brings Report published each 
month on World Wide ·Jobs in Canada. 
South America. Arabia. India. Africa. 
Alaska. How to apply & appllcatlon forms. 
Jobs. P .O. Box 883-PX. Hollywood 28. Calif. · 

$5 HOUR Easy ! Sell name plat-es for 
houses. Free Sample. order blanks. Write: 
National. 214 Summer. Boston. Mass. 

HELP Wanted. Reliable person to ad-
. dress and mail post. cards in spare time. 
from your home town. Good pay, Sample 
card with printed instructions 10c. None 
free . W. E. Martin. 1148C Lawson St .. 
Martin!lvllle . Va. 

F 0 REIGN Employment Construction 
Men. Building Trades. Mechanics. Help
ers. o mce Men. Good workers interested 
in Foreign Development projects. Pfue 
Lines. Dams. power plants. Roadways. 
Shipping. oil Refineries. etc. Transporta
tion and quarters furnished; High Wages. 
Listings of firms actively working on proj
ects In Arabia. Persian Gulf. Africa. Alas
ka. Canada. South America. Europe. etc. 
Send $1.00 for Foreign Construction Com
pendium and Application forms. Foreign 
Service Bureau. Dept, PS-2 (Employment). 
P . 0. Box 295. Metuchen. N. J. 

DOLLAR brings Project Directory; 150 
Projects and branches: application form. 
Foreign Service. Box 3980. Miami. Fla. 

MAN to .earn $85 week and up, Long 
needed invention. Advertised in Saturday 
Evening Post. Full or part time. Exclusive 
Territory, No investment. Free sample 
outfit. Write Red Comet. Inc .. Dept_ 867. 
Littleton . Colorado. 

62 AGENTS WANTED 

EXTRA money ! Free gift offers! Sell 
friends extraordinary 21 for Sl.OO. Metal
lic. Humorous greeting cards. Gift wrap
pings, novelties. Big profits. Bonus. Ex
perience unnecessary, Request Feature All
Occasion assortments on approval. free 
samples Name Imprinted Stationery, Nap
kins. Towels. and free Catalog. New Eng· 
land Art Publishers, North Abington 418A. 
Massachusetts. 
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STRANGE "Dry" Window Cleaner. Sells 

like wild. Replaces messy rags, liquids. 
Simply glide over glass. Samples sent on 
trial. Kristee 124. Akron, Ohio. 

FREE. Samples. and amazing plan. giv
ing you gorgeous Dress without penny cost. 
Rush name todaY. with dress size. Har
ford. Dept. 335. Cincinnati 25. Ohio. 

SELL Ultra-blue stock signs to stores. 
1000 slogans

1 
comedy, general, religious. 

7" x 11" cos~; 6c. sells 35c. Make money. 
.15 samples $1.00 postpaid. LoWY, 812 
Broadway, Dept, 608. New York. 

$3.00 AN hou.r sell1ng cushioned shoes 
direct. Advance commissions. Bonus. No 
investment. Experience unnecessary. Free 
outfit. Samples. Paragon Shoes, 738 Co
lumbus. Boston. Mass. · 

SELL new clothing. Lowest Prices. Op
erate from home. auto. store. Enormous 
Profits. Big Catalog Free. S&N. 565-AB 
Roosevelt. Chicago 7. 

NYLON'S First Quality. Low Mill Prices. 
Miracle Manufacturers. Conshohocken . Pa. 

TO $35.00 Weekly. Spare Time, Home 
Operated Mail Order Business Successful 
Small " Beginner's" Plan. Everything Sup
plied. Lynn. 5710-C Bankfield. CUlver City, 
California. 

$5 HOUR Easy ! Sell name plates for 
houses. Free Sample, order blanks. Write: 
National. 214 Summer. Boston. Mass. 

WHERE To Buy 800.000 articles direct 
from Manufacturers. Save by buylnc di· 
rect. Sent Free. "Your Profits Under the 
Spotltght." Glasa Pub. Co .. Ellwood City 

· 3. Pennsylvania. · 
COMMERCIAL Deep Frying Course. 

Mock Chicken Legs. Potatoes. New and 
proven methods. Learn about this mone:v
makinc field. 12.50. PP. Concession . Toledo 
13. Ohio. 

NEW Jobs open ln selUng! Send name. 
address for fiv.e free issues of Opportunity 
Magazine's money-making guide. Ust1nr 
hundreds of companies who'll pay :vou 
well, full or part-time. No experience 
needed. Opportunity, 28 E . Jackson. Dept. 

· 18. Chicago 4. Illinois. 
DRESSES 18c; Coats 11.00: Blouses 35c: 

Free Cataloc; Crown. 164-PB. Monroe St .. 
New York 2. 

SCHOOL Seniors! A postal will bring 
you our wonder. Kwick-Sell Cardalog of 
.popular Graduation Name Cards. Biggest 
profits! Only firm giving free Golden 
Memory Book and Souvenir Chest. Don't 
misa out. Hurry that postal! Craftcards, 
Box 235· (m). Pittsburgh 30. Pa. 

AGENTB-300% profit selUng genuine 
gold window letters; stores and offices. 
Ft·ee samples. MetalUc Letter Co .. 437 N. 
Clark. Chicago. 

AGENT,j-Big Line Including Food 
Products. Fast selUng premium and bar
gain deals. Low prices. Send card for big 
outfit offer with gift. Ho-Ro-Co.. 2771 
Dod.ier. St. Louis 7. Mo. 

NYLON. Poplin. Rayon Uniforms. white 
and colors. Immediate Dellvery, Immedi
ate Profits. Sell to Doctors, Dentists. 
Nurses. Waitresses. Beauticians. House
wives. Free Sales Kit. Superior Fabrics. 
Dept, A·2. 3936 Market St .. PhUa. 4. Pa. 

START Your Own Business on credit. 
Always your own boss. 1559 Dealers sold 
$5.000 to $28.000 in 1949; their average 
$6.834. We supply stocks. equipment on 
credit. 200 ho.me necessities. Selling expe
rience unnecessary to start. Wonderful op
portunity to own pleasant profitable bust
ness backed by world-wide IndustrY. Write 
Rawleigh's. Dept. B-U-PSC. Freeport. Ill. 

GOLD lacquered Window S!Jtn Letters. 
Large St.zes Penny Each. New foils. Ab
solutely Beautiful. Free Samples. Atlas. 
544 W. 79th. Chicago 20. 

FAST profits-No investment. Send for 
big, free catalog, Plastic aprons. table
cloths. etc. 150 sure-fire items. We guar
antee sales. Write The Halliday Co . . Dept. 
P. 15-19 Pennington Ave., Passaic. N. J . 

IS $210. a week worth a penny postcard 
to you? Then rush card with name and 
address for special Free Trial Plan that 
sells amazing new Automatic Refrigerator 
Defroster "like hot cakes!" Write to Mr. 
Lewis. D-Frost-0-Matlc Corp., Dept. 
PSC-2, 6 N. Michigan. Chicago 2. Dl. 

78 POPULAR SCIENCE 

OUR Agents Make Big Money selling 
all-occasion greeting cards. Terrific box of 
21 only $1.00. Over 75 other boxes. Profits 
to 100% plus bonus. Free samples. Kit on 
approval. Regal Greetings, Hazel Park 56. 
Michigan. 

BE A Money Maker . . . Use your home 
as magazine headquarters. Liberal com
missions. No experlene&-No capital need
ed. Everyt.hlng furnished. Write for Free 
Catalog. McGregor Magazine Agency, 
Dept, ,510&. Mount Morris. Ill. 

NO experience needed to make money 
fast fo.r yourself or organization. Sell gor
geous new All-Occasion assortments. 21 
cards $1.00. Valentines, Easter Cards. Re
ligious. Noveltles. unusual gifts. Scented 
Stationery. Notes. Wrappings. Over 100 
items. " Get Started" plan. Write for sam
ples on approval. Hedenkamp, 361 Broad
way. Dept. PS-11. New York. 

PHOTO-Salesmen-Agents. Sell ·beautiful 
hand colored plastic enlargements and 
sensational new photo compacts. rings, 
bracelets. lockets, etc. Collect deposit. we 
deliver. Profitable sideline. Send card. for 
Free sample kit. Novel Portrait Co .. 3343-A 
North Ave .. Chicago, Ill. 

FREE sample nylon stocking of world's 
only nationally advertised hosiery line ac
tually guaranteed against runa. snags or 
excessive wear. regardless of cause! It' s 
amazing but true. .Every weight from 
sheerest 15 denier to heavy 70 denier--aU 
gauges to luxury 60 gauge, Amazingly low 
prices. starting at $1.08 prepaid for sheer
est 15 denier 51 gauge. Not sold in stores. 
Good Housekeeping Guarantee Seal. Also 
complete 'line men's hosiery guaranteed 
one full year or replaced tree. Full variety 
lingerie In crepe. satin and nylon. featur
Ing all nylon slip at $2.95. satin sUp at 
$1.58. etc. Housecoats and robes. Kendex 
sales people wUl earn one million dollars 
this year. Get your share. No money or 
experience needed. Pay nothing now or 
later. Just show free outfits. Write orders. 
We deliver and collect. Advance cash plus 
huge bonus. Earn money spare or full 
time. Become manager- appoint others to 
sell for you--earn steady income on their 
sales. Man or woman-young or old. you 
can earn more money than you ever 
thought possible. Everyt.hlng you need is 
furnished free and prepaid, including 
nylon stocking, samples of materials. sales 
books, 36-page salesmanual. color cards. 
etc. SimplY write your name and address 
on postcard and mall to Kendex Corpora
tion, Babylon 24. N. Y. 

JEWELRY For Salesmen Distributors 
Direct Factory. Catalog Free. Plckcraft 
(c 19) Bank St .. Attleboro. Masa. 

MAKE Pertum&-Blg Profits-Mailorder 
-Expect Secreta--Write "lmsco". 6347 
Parnell-PA-2, Chicago 21, Illlnois. 

FREE SAMPLES. Big profits showing 
amaziug Glow-in-the-Dark specialties. 
House numbers. p1ctut·es. plastic nov
elties. ashtrays, keyholders. religious nnd 
nursery objects. etc. Madlson Plastics. 303 
Fourth Ave .. New York 10. N. Y. 

ABSOLUTELY Free! Big package actual 
sample fabrics and style presentation of 
dresses, lingerie. hosiery, etc. Take orders. 
Commissions big, Send no money. Melvllle 
Co.. Dept, 7007, Cincinnati 25, Ohio. 

NEW " Sponge" Wall Cleaner. Erases 
dirt like magic. Wallpaper. painted walls. 
ce111ngs. Saves redecorating, Lightning 
seller. Samples sent on trial. Krtstee 123. 
Akron. Ohio . . 

BRAND New! AmazinglY di1ferent and 
smart Everyday Cards, 21 for $1. Magic 
Window Designs. Take Easy orders. Make 
up to 100% Cash Profit. Big line $1 As
sortments. Personal Stationery, Imprinted 
Matches. Free Imprint Samples. Assort
ments on Approval. North Star. 31 Glen
wood. Dept. R-19. Minneapolis, Minn. 

GREETING card salespeople. $50 with
out risk. Sell America's leading 21 card. 
Everyday Boxes-samples on approval. 
Amazing newest gift items. Free samples. 
150 for $1.00 Personalized Stationery. 
Write today. Lorain Art Studios. Dept. 
F-45, Vermllion. Ohio. 

SELL Du Pont Nylon Uniforms. Com
plete Une famous exclusive Hoover Styled 
nylon uniforms for beauty shops. nurses. 
doctors, waitresses. others. Best quality, 
splendid values. Exceptional Income. Real 
future. Equipment free. Write fully. 
Hoover. Dept. L-101. New York 11. N. Y. 

JUST Out! New Thrilling sensation in 
Everyday Cards. Rich foils . satins, velours 
sell on sight, 21 for $1. Make up to 100% 
profit. 50 Assortments. Imprint Stationery 
and Book Matches. Gift Items. Two $1 
Assortments on approval. Imprints Freel 
J oy Greetings. 507 N. Cardinal. Dept. 
G-61. St. Louis. Mo. 

AT Last! Something New and Sensa
tional in Everyday Cards. 21 for $1. Make 
Extra Money Fast! Show Satin. Velour. 
Metallic Cards. Get orders easy, Big line 
$1 Assortments. Scented Stationery, Per
sonal Matches. Kiddie Books. Imprints 
Free. Two $1 boxes On Approval. Puro 
Co.. 2801 Locust, Dept, 141-B. St. Louis 
3. Mo. 

MAKE Money Calling On Friends I Show 
nationally advertised Greeting Card As
sortments-new All-Occasion Assortment 
and laugh-packed Barrel-of-Fun Assort
ment. Sells for $1.60-up to 50c profit for 
you! Also Personal Notes, Gift Wrappings, 
Stationery, Gift Items, others! Get Two 
assortments on approval. Write Wallace 
Brown, 225 Fifth Ave., Dept. S-4. New 
York 10. 

AMAZING New Way to Earn Money 
Quickly and Easily with Gifts. Stationery. 
Cards. No Experience Necessary. Send Now 
for Free Home Demonstrator and All Else 
Needed. 2 Best Sellers on Approval. Terry 
Studios. 501 Westfield. Mass. 

EXTRA cash- easy! Sell friends newest 
design 21 for $1.00. Dark Card. Novelty All
Occasion greeting card assortments. Gift 
Wraps, Animated Books. PrQtits to SOc per 
$1.00 box. Special offers. Bonus. Prompt 
Service.~- Experience unnecessary. Write 
today 10r free samples Name Imprinted 
Scented Stationery. Napkins, Book Matches. 
feature assortments on approval. free cat
alog, selling plans. Elmira Greeting Caret 
Co., 2210 Elmira. New York. 

AMAZING discovery. Master Glaze, puts 
brilliant glass-like surface on cars. Free 
Sample. information. Big commissions. 
Master Glaze. Dept. 709, 7720 Harwood, 
Milwaukee. Wise. 

DO you need money? $40.00 is yours for 
selUng only 50 boxes of our 200 Greeting 
Card line. And this can be done in a single 
day. Free samples. Other leading boxes 
on approval. Many surprise itenu. Expe
rience unnecessary, Free samples Personal
led Stationery, Napkins Write today It 
costs nothing to try. cheerful Card Co .. 
118 White Plains. N. Y. 

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-251, 7530 Greenwood, Chicago. 

FREE! Let me send you food and house
hold products to test in your home. Tell 
your friends. make money. Rush name. 
Zanol, Dept. 9091-B Richmond St .. CIIi
cinnati 3. Ohio. 

WOULD You pay 3%-first $350 ma-de? 
Book "505 Odd Successful Businesses" 
free ! Expect scmething odd I Pacific-PS. 
Oceanside. Calif. 

NYLONS Direct from Factory to W'earer. 
Only way you get fresh nylon. that's why 
can guarantee against runs. Sample Free. 
Pay High Comm. Advance Cash plus 40% 
Bonus. Sell Women necessities needed all 
year: Nylon SUps, Panties. Gowns. Robes. 
Also Ergim Gold Chains and Religious 
Medals. Become Manager. have your 011-'D 
Salesmen. We pay 40% Comm on Sales
men's earnings. Ergim Co .. 992 Columbus 
Ave. , New York. 

SELL Big Money-Maker to Men and 
Women. Easy handwork makes fast-sell 
ing useful articles. Sample free. Sunmade 
Company. Brockton 64. Mass. 

EASIEST money you ever made 1 Big 
commissions selling work shoes guaranteed 
six months. exclusive cushioned shoes Free 
outfit. Concordian Shoes, 16-A West' Con
cord. Massachusetts. 

BuY thousands of nationally advertised 
products direct from manufacturers and 
distributors. Write for "Buy Direct and 
Save." Service Publishing. 1420-B Invest-
ment Bldg.. Pittsburgh 22. Pa. . 

MEXICAN feather pictures. Sell on 
sight; 200% profit! Free details: samole 
10c stamps. Sylv1a-S1. Apartado 9036. 
Mexico City. 

-
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'POPUl.A1l SCIEN·CE OP'PORTVNIT/ES 
LEOPARD Blankets. Simulated Dia· 

monds. Tyrcha Wholesale, 4532 N. Meade 
Ave .. Chicago 30. Ill. 

SELL!! Balloons. Combs. Specialty 
Merchandise. Carleton House Distributors. 
Texas CitY. Texas. 

SELL $2. Fire Extinguishers. LocallY. 
mailorder. Lorrac Products. Albany 1. N.Y. 

NEED Extra Cash? Take orders for per-
sonal .initialed belts and buckles. cap 
badges. tie holders. etc. Choice of 3000 
emblems. Free sales kit. Hook-Fast. Box 
1425PS. Providence. R. I . . 

POWER Mowers---$59.95. Liberal deal. 
Delivered. Sales kit - Free. Rotacut, 
R-2002. Excelsior Springs, Mo. 

POSITIVELY New. Over 100% Profit. 
Two Sided Reversible Neckties. Free De-
tans. Farrell Company. Dept. C-19. 1377 
Van Zandt. Cincinnati 31. Ohio. 

P AINT8-All kinds. 65C gallon up. Pri-
vate label. Big profits. Certified Products, 
Louisvllle. KY. 

FREE uniforms as bonus! Biggest com-
missions! Sell fe.mous direct-from-factory 
Nylon uniforms to housewives. waitresses. 
nurses. others. full or part time. Exclusive 
styles. No experience or Investment needed. 
Write today for free Style Book. Sales 
Guide. Upland Uniforms. 255 West 28th 
Street. Dept. H-4. New York . 

UP to $50.00 in a week spare time. and 
tallored suit for yourself without paying 
one cent. Write for plan. and Free Sample 
Case. Stonefield Corp., 532 S. Throop, 
Dept. P-821. Chicago 7. Ill. 

. 
63 HIGHGRADE SAI.ES~IEN ~· 

EXTRA money easy. taking orders for 
world-famous Stark-Brand Apple. Pear, 
Peach. other Fruit Trees. Grapes and Ber-
rtes. Gorgeous Flowering Shrubs. Roses. 
etc. Sensational patented. hardy. quick-
growing varieties. Enormous demand for 
yards. small plots. farms. No experience 
needed. Rush name for Free Plate Book 
and Sales Klt. 
Louisiana . Mo . 

Stark Bro's. , Dept. 961, 

FREE Sample & information. Sensa-
tiona! new fishermen's article. Nelson 

SHORT writing in week. Lesson . ten 
cents. Elliott, 4426 Carrollton. New Or
leans. La. 

EARN spare time extra money, Show 
amazing cushion comfort shoes. To $3.25 
commission per pair. plus big Cash Bonus. 
Experience unnecessa1-y Write for Free 
Catalog. full information. Tanners Shoes. 69 CONTESTS 
779. Boston, Mass. --:=~=--=--=--=--=---,::------:----WIN Cash. Cars In .Prize Contests 1 Write 
6'7 EDUCATIONAL for copy filled with current contests. win-

AND INSTRUCTION ning hints and tips. Send only 25c. Wright 

LOGARITHMS Simplified The dollar 
book that tells how logarithms save time 
and obtain accuracy in mathematical work. 
Written for students. shop men and others. 
Page Publications. McFarland, Wisconsin. 

USED Correspondence Courses and 
Books sold and rented. Money back guar· 
antee. Catalog free. {Courses Bought). 
Lee Mountain. Pisgah. Alabama. 

LEARN Piano Tuning, Repairing- at 
home In 30 days. Unlimited income. Pho
nograph recordings, tools and instructions 
furnished. Write Capitol City Tuning 
School, Department C-233, 129 East Mich
igan. Lansing 16. Michigan. 

BOOKKEEPERS! Increase your earn
Ings ! Operate your own simplified "Dol
lar-A-Week" Bookkeepma and Tax Serv
ice. Full or spare time. Detalls Free No 
obligation. Ellis. Box 203, Cedar Grove, 
North Carolina. 

MEDICAt Laboratory Technicians 1n 
great demand. We train you in your own 
home. Catalogue free. Imperial Technical 
Institute. Box 973-B. Austin. Texas. 

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, 1553-K N. Clark, Chicago, 

MAKE Up To $35-$45 Week as a Tramed 
Practical Nurse I Learn quickly at home • 
Booklet free. Chicago School of Nursina. 
Dept. M-2. Chicago, 

PIANO Tuning Pays. Learn th1s profit
able profession at home. Our Tonometer 
and mechanical a ids make learning easy. 
No knowledge music necessary. Diploma 
granted. Largest and oldest school- 51st 
)'ear. G. I. Approved. Write for booklet. 
Niles Bryant SchooL 77 Bryant Bldg .. 
Washington 16. D. c. 

Contest Digest. Dept, 20-B. P. 0. Box 
2266. St. Louis 9. Missouri. 

70 LANGUAGE OUTFITS 
IT'S Fun Learning A Language by Lin

guaphone. At home. in leisure time. 
quickly, easily. correctly master Spanish. 
French. German. Russian . Oriental-any 
one of 29 languages through Ltnguaphone 
Conversational Method . Add to sen·tce. 
Job. travel opportunities. Send for free 
book. Linguaphone Institute. 5402 Rocke
feller Plaza. New York City. 

72 AUTHORS SERVICE 
I WANT New Writers to cash checks of 

$1 to SlOQ offered dailY. The easiest way 
to write lor pay. No previous experience 
necessary. Free Details. Saunders M. 
Cummings. 468·15 Independence Bldg .. 
Colorado Springs. Colo. 

SUCCESSFUL wri ter reveals "Tips for 
Beginning Authors". Booklet 10c. Send 
to: Career Aids, Dept. PS 2. 204 East 81, 
New York 28. N. Y. 

74: CAUTOONING, SIGN PAINTING, 
DRA WINH AIDS 

"HOW To Make Money , With Simple 
Cartoons"-A book everyone who likes to 
draw should have. It is free; no obligation. 
Simply address Cartoonists' Exchange, 
Dept, 192-C. Pleasant HiU, Ohio. 

LEARN Sign painting. 152 Lesson Course 
Results Guaranteed. Stewart . Sign Co.: 
Box 287M. Pasadena. California. 

UP To $4.50 an hour, s~tare t ime. if you 
can do small, simple lettering, Details 
Free. National Artists. Dept. c. 801 North 
Marsalis. Dallas 8. Texas. 

ARTISTIC .Back dated Art Magazines. 

Company. Dept, G. St. Paul 2. Minnesota. .. ~ . 
' • . -··"· $5 HOUR Easy. Sell name plates foi AMAZING new scientific way .to· remem-

houses. Free Sample. order blanks. Write. ber, Free Details: H. Kaye, P :O. Box 261 • 

Eight $1; 36 $3.50 postpaid. Art bargains. 
Catalogue lOc. Art Book Shop, Arnold 58. 
MisSQurt . 
. . CARTOONISTS. artists. earn $100-$200. 
monthly, sparetime. Proven Plans $2.00. 
Jay Borosky, 1571 Fulton. San Francisco, 
Callfornia. 

N atlonal. 214 Summer. Boston. Mass. .;:S:..:·...:I:;.·....:#:::,.:.l·:.,.N:.:·..::e..::w_Y=:o.::.rk::::.:.... --,......,.-----,---· 
BIG Money Taking Orders: shtr~s. ties, ACHIEVE business and financial success 

sox. pants. jackets. sweaters. shoes. unt- in your own Collection-Credit Agency 
• 1 f E i business. Home or office. Quickly learned, 
~orms. etc. Sa es equipment ree. xper - Ft·ee foldet·. Write Cole & Associates, Sy
ence unnecessary. Nimrod. 4922-AV · Lin-
coln. Chicago. · racuse 2. N; Y. . . 

MAKE Money with tamous. easy-selling YOU for President of your own credit-
Bostonian shins- spare time. full time. collection agency. Many who answered our 
sideline. Fabrics. outfit Free. Bostonian. ads now have their names on office doors. 
89 Bickford. Dept. B-11 . . Boston 30. Mass. Franklin Credit . Roanoke 7. Va. 

EARN Big Mon~Y."kst! Sell finest-qual-... ... SELF-HYPNOSIS. Infall1ble method! 
tty advertising w'6i:k uniforms to garages, $1.00. Hampton, 3121 Hamilton Way, Los 
.facto11es. filling stations. etc. Free selling . Angeles 26. CaUfornia. . .. 
kit. Topps. Dept. 542. Rochester. Indiana. CORRESPONDENCE courses bought. sold, 

RICH Opportunity tor Men tn Their rented. Write Baker. 5509-A Winthrop. 
50's. Healthful. pleasant occupation. No Chicago 40. 
investment ne~ea.. 150 of our men made .=..::;::W,;E:;::L;;,D-::I:,::N:-:0:::-, --:t-r-a:::-in""i_n_g_p_a_y_s--a-:-t--:H=-o:::-b-a~rt 
$500 to $3.000 m one month; many Just Welding School. Box P-213, Troy. Ohio. 
beginners. Heckman made $104 first 2 v A Contract. Best equipment. Catalog Free. 
hours; Crowley made $224 first day; ex-
ceptional earmngs. Openings avallable. EARN Whlle You Learn. ~ay or Night 
Write President. Dept. PS-2. Fort Worth Classes. Thorough courses ln. Automobile 
1. Texas. (If you hve tn canada write: Mechanics. Diesel Mechanics, Mot~r Tune
President. 25 Industrial St .. Dept, PS-2. Up. Auto Body. ~nd Fender. Weldmg. Re-
Leaside (Toronto ontario ) frigeration. Rad1o. Etc. Living accommo-

. · · dations. Veterans may earn $210 to $290 
MEN 30 or older. Top earnings. C. H. per month whlle in school including sub

Libbey made over $7.081.25 last year. even sistence. FullY Accredited to Train Vet
more this year. Call on building. owners. erans Thirty-two Years' Experience Train
schools. etc. with famous maintenance tng :Men Nashville Technical College Dept 
product 30'k commission. Write in detail. #251 yMcA Bldg Nashville 3 'Tenn' 
Vice President. Dept. MC. Box 789, Fort ' · · · · ·• · · 
Worth 1 Texas USED Correspondence Courses and Ed-

. · . ucational Boo~s Bought. Sold. Rented, 
WANT to make real money? You can catalog Free. Educational Exchange, sum

positively make $50.00 a day and up sell- merville Georgia. 
mg a brand new item going to every type · . . 
of food and beverage store. factories. Lab- READ 100% Faster! New Amazing M.eth-
oratories, Hospitals. etc. First time adver- od. Save time. Learn more. Earn more! 

· ttsed Write for Free Details today John- Free ..home test. Speed-Reading. 9111-T 
son-Hartman. 53 West Jackson · Blvd.. Hoyne. Chico.go 20. · 
Dept: PS-2. Chicago 4. J;utuots. MULTIPLY Your Income! Finance. 

AD Matches ! Sell Amazing Designs- Business, Stock Market. Investment. Eco-
20. 30. 40 and 240-light book matches. Big nomt.cs Cour.se $1.00 .. Refundable. Titan 
spot cash commissions; every business a Company, 45 Clinton St .. Newark 2. N. J . 
prospect. Low prices for high quality Re- EARN $10.000 annually! Leal'Oers $2.700. 
peats. Start without experience; ·men. Unlimited opportunities in Merchant Ma
WOIJlen·; full. part time. Buy Nothing! rine.. Instruction-Employment. Manua.J 
Sales kit furnished. Match Corp .• Dept. •f1.00. Refundable ... Titan Company, 45 
-PS-14. Chicago 32. IlUnois. CUnton St .. Newark 2. N, J. 

SIGN painting taught at home. Test 
lesson free. Ben Kerns. Box 812-PS. 
Greenvme. s. c. 

75 CHALK TALK-STUNTS 
CHALK Talks. Laugh Pl'OdUclllg 

gram. Sl.OO. Illustrated Catalog lOc. 
toonist Balda. Oshkosh. Wisconsin. 

Pro
Car-

76 TYPEWRITERS AND OFFICE 
MACHINES 

PRIN'l'OMA TIC self1eediug Post Card 
printing Duplicator $13.50. Envelope Ad
dressing Machines S24.50. Pit tsburgh Type
writer Company. 336-G Fourth Avenue. 
Pittsburgh 22 Pa 

RECONDITIONED J.'ypewriter office ma
chines. Bargains. Write Dixie Service. 
King, N. Carolina. 

TYPEWRITER Sale. Up to 50'/Q Dis· 
count from Original Price. Catalogue Free. 
Apple, 933a Westchester Ave .. N .Y. 59. N.Y. 

'7'7 OFFICE SUPPUES & 
EQUIPMENT 

TYPEWRITERS $27.50; Adders $12.50, 
DupUcators $12.50, Addressers $9.95. 
Meter's. USN Spruce. Wichita. Kansas. 

79 PRINTING OUTFITS, SUPPLIES 

PRINT your own cards. stationery. cir
culars. advertising, Save money. Simple 
rules. Print for others. nice profit. Raised~ · 
printing like engraving too. Have home 
shop. Detail.s · free. Kelsey Presses. L-8. 
Meriden. Connecticut. 

PRINTING Presses. Type Sqpplles. Lists 
Jc. Turnbaugh Service. Loysville. Penna. 

PRESSES. Supplies. Paper. Catalog lOc. 
.Printers Supply. 211-S. Springfield. Mo. 

MAKE Your Own printing cuts. Self- . 
molding process. Plexirubber, Argyle 2. Wis. 
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~OPIItATl SCIENCE 0 7il11'01l TIIN /TIES 
80 PRINTING, 

1\IULTIGRAPHING, ETC. 

$1.00: 50 8~~xll LETTERHEADS With 
Envelopes. Benneville. Box 1931. Pitts
burgh 30. Pa. 

BEA UTIPUL Genuine Raised Lette1· 
Business Cards $4.95--1000 Postpaid. T ay
lor Printing Company, 1823 Franklin Ave
nue. St. Louis 6. Missouri. Establlshed 
20 Years. 

PHOT0-01Tset Special; 5000- 81,':zxll $14. 
Samples Free. Rei!! e. 160-S Monroe St .. 
New York 2. 

1000 BUS!NESS Cards $2.50 Prepaid 
samples Free.· Rellable Print Shoo. 905 
East Jefferson . Louisvllle 6. K:v. 

1000 ATTRACTIVE embossed business 
cards; $3.50. Balto. House, Box 951. Balti
more. Maryland. 

BUSINESS Printing. Reasonable. Prices 
Free. Howprint. 723-S Eunice. Webster 
Groves 19. Missouri. 

100 LETTERHEADS ( 81,!zxll Hammer
mill) $1.00 Postpaid. Envelopes same. Race 
Printing. Hudson. New York. 

GUMMED Labels. Cards. Stationery. 
List free. Box PS-135, Spiro. Okla. 

OFFSET Printing. Mimeo Prices ! Sam
ples. Athens. 2816-E Vaughn, Fort Worth 
5. Texas. 

BUSINESS Stationery, Low cost. Sam
ples. Mero Products, 99 Morrison. Punx
sutawney. Penna. 

BUSINESS Cards with glamour. Free 
Samples. Roscoe Heavener. Colmar. Pa. 
• 

82 PATENT ATTORNEYS 

INVENTORs-send today for booklet 
"Patent • Protection for Inventors" giving 
detailed patent information and prellmi
nary steps t-o take toward patent protec
tion.-also ''Evidence of Invention" form. 
Victor J. Evans & Co .. 641-B Merlin Build
ing. Washington 6. D. C. 

INVENTORS: Learn how to protect your 
invention. Unless the inventor .is famtliar 
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 prepared to serve you in handling 
your patent matters. "Patent Guide for 
the Inventor" containing detailed infor
mation concerning patent protection and 
prccedure with "Record of Invention" 
form w111 be forwarded to you upon re
quest-without obligation. Clarence A. 
O'Br!P.n & Harvey Jacobson. Registered 
Patent Attorneys. 12B-A District Na
tional Building. Washington. D. c. 

PATENT practice before U. s. Patent 
Office. Validity and Infringement investi
gations and opinions. Booklet and form 
"Evidence of Conception" forwarded upon 
l'equest. Lancaster. All wine & Rommel. 
Registered Patent Attorneys. Suite 413. 
815-15th St. N. W .. Washington 5. D. c. 

C. A. Snow & Co.- S-427. Snow Build
ing. Washington 1. D. C. Registered Pat
ent Attorneys. Write for· Information. 

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. For "Record of Inven
tion" form. contact Carl Miller. Regis
tered Patent Attorney, Woolworth Build
Ing. New York. 

INVENTORS: Without obligation, write 
for intormatlon explaining the steps you 
should take to secure a Patent. John N. 
Randolph, Registered Patent Attorney, 207 
Columbian Bldg .. Washtngton.1. D. c. 

REGISTERED Patent Attorney of
fers services. Sanders. 6430 Evans. Chicago 
37. Illinois. 

INVENTORS: Write for free brochure 
"Evidence of Invention." Labtner, World 
Bulldtng. New York 7. 

PATENTS--Irving L. McCathran. 316 
M'cLachlen Bldg., WJlShJngton 1. D. C. 
Reglst.ered Patent Attorney. 

INVE;NTOR'S Guide free on request. 
Frank Ledermann. Registered Patent At
torney. ·154 Nassau St .. . New York '1. 

10 POPULAR SCIENCE 

INVENTORS-If YOU believe you have 
an invention, you should find out how to 
protect it. The firm of McMorrow. Berman 
& Davidson with offices in Washington. 
D. c .. is qualified to take the necessary 
steps for you. Send for copy of our Patent 
Booklet "How to Protect Your Invention." 
We w111 also send you an "Invention Rec
ord" form. No obligation. They are yours 
for the asking. McMorrow. Berman & Da
vidson. Registered Patent Attorneys, 143-G 
Victor Building. Washington 1. D. C. 

83 FOR INVENTORS 

PATENT Searches $5.00, including pat
ent copies. · Same reliable search as con
ducted for patent attorneys. Free protec
tion forms. 48 hour service. Patent Service 
Institute, 945-B Pennsylvania Avenue. 
WaShington 4. D. C. 

CASH For your idea, 280 manufacturers 
need inventions. patented or unpat-ented. 
List free. Invention Bureau, 208-S Clinton, 
Oak Park. Illinois. 

PATENT Protection-Unless you are 
thoroughly familiar with such matters, 
you a.re advised to employ a competent, 
registered Patent Attorney because the 
value of a patent depends largely upon 
the skillful preparation of the specltic.a
tion and claims. Send for !>ooklet. "Patent 
Protection for Inventors". outlining pre
liminary steps to take to obtain patent 
protection. Victor J. Evans & Co. . 642-B 
Merlin Building. Washington 6. D. C. 

INVENTORS: Without obligation. write 
for information explaining the steps you 
should take to secure a Patent on your 
Invention. John N. Randolph, Reatstered 
Patent Attorney. 206 Columbian Bldg .. 
Washington 1. D. C. 

INVENTORS. For ''Record of Inven
tion" form, contact Carl Mlller. Regis
t.ered Patent Attorney, Woolworth Build
ing. New York. 

SEARCHEs-Put your patent searches 
in the hands of a Registered Patent At
torney or Agent. as he quaUtles to give a 
worthwhlle patentability report. Record of 
Invention form upon request and informa
tion on patent protection. Patrick D. Bea
vers. Registered Patent Attorney, 939 Co
lumbian Bldg .. Washington 1. D. C. 

INVENTORS: Learn how to protect your 
invention. 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 prepared to serve you in handling 
your patent matters. "Patent Guide for 
the Inventor" containing detailed infor
mation concerning patent protection and 
procedure with "Record of lnvention" 
form will be forwarded to you upon re
quest- without obligation. Clarence A. 
O'Brien & Harvey Jacobson. Registered 
Patent Attorneys. 12A-A District Na
tional Building. Washington. D. C. 

INVENTORS-If you believe you have 
an illvention. you should find out how to 
protect it. The firm of McMorrow. Berman 
& Davidson with offices In Washington. 
D. C.. is qualified to take the necessary 
steps for you. Send for copy of our Patent 
Booklet " How to Protect Your Invention." 
We w!ll also send you an "Invention Rec
ord" form. No obligation. They are yours 
for the asking. McMorrow. Berman & Da
vidson, Registered Patent Attorneys, 143-F 
Victor Building. Washington 1. D. C. 

ACTION-Action- Action. Inventors with 
patented and pat-ent pending inventions 
for· sale or lease request Free book. No ob
ligation. Dept. 2-F. U. S. Patent Exchange, 
239 Hellman Bldg .. Los Angeles 13. Callf. 

INVENTORS: If you have an Invention 
for sale. patented or unpatented. write In
stttut~ of American Inventors. Dept. lOA. 
631-E St .. N.W .. Washington 6. D. C. 

INVENTORS sell your patents quickly 
with minimum expense. "Short Cuts to 
Patent Sales" tells how. Prepared f rom 
years of experienee. $1.00 postpaid. Re
turn privilege if not pleased. Jennings 
Bros .. 118 Naples St .. San Francisco 12. 

INVENTION Sold. Leased. Patented. Un
Patented; M. Joyce Humphries, 1424 
Landtit le. Phlla. 10. 

INVENTORS! For complete services 
write: Industrial Patent Reports. Box 
1081. Massachusetts and North Capitol, 
Washington 13. D. C. 

PATENT Searches by former Patent Of-
tice Examiners $5.00. 48-hour service. Pro-
tection forms free. Write Patent Engineer-
ing Service. 1404 New York Avenue. Wash-
ington 5, D. C. 

84 INVENTIONS WANTED 
PRACTICAL Inventions Wanted. Inven-

tors Patent Exchange, Dept-D. Hartford 1, 
Connecticut. 

CASH Or Rbyalty: Our unusual service 
sells inventions. patented. unpatented. be-
cause alert manufacturers constantly ask 
us for Ideas. Also. we ma.ke special calls 
on live manufacturers. promoters, agent-
houses. mall order houses. etc.. in rich 
Chicago industrial area. List of needed 
ideas free. Inventors Sales Bureau. 208-T 
Clinton. Oak Park. Illinois. 

INVENTIONS Promoted. Patented or 
Unpatented. Write Adam Fisher Company, 
183-A Enright . St. Louis. Mo. 

ACTION- Action-Action. Free book to 
inventors with patents and patent pending 
inventions for sale or lease. No obUgatton. 
Dept. 2-W. U. s. Patent Exchange. 239 
Hellman BuHdtng, Los Angeles 13. Cal1f. 

INVENTORS: Hundreds of manutactur-
ers have requested our assistance In locat-
!ng marketable new products. Complete 
Information. free . Institute ot American 
Inventors, Dept. 30C. 631-E Street. N. w .. 
Washington 4. D. c. 

INVENTORS--What have YOU, patented. 
unpatented to offer manufacturers? Re-
quest free booklet without obligation. Mar-
ket Contacting & Data Service. 11106-B2 
Longwood . Chicago 43. 

85 PATENTS 
-INVENTORS: Test the commercial value 

of your patented or unpate!)ted inven-
tlons. quickly and inexpensively. Write for 
free information. Institute of American 
Inventors. Dept. 30-B, 631-E St .. N. W .. 
Washington 6. D. C. 

88 MANUFACTURING 
POT A TO Chip Machines sent on dem-

onstration. Small deposit. Potato King Co .. 
2023 W. 22nd Place. Chicago 8. Ill. 

89 1\IODEI..S, MODEL SUPPT.I.ES 

SHIP and Yacht model fittings; blue-
prints. Send 25c for 11lustrated catalog 
No. 26-Llstlng hundreds of items. A. J. 
Fisher. 1002-2 Etowah. Royal Oak. Mich. 

BUILD Historic ship models. complete 
kits. 39c to S9. Catalog 15c. Ideal Models. 
21 West 18th. New York 11. N. Y. 

SHIP Model and yacht supplies, com-
plete large 64 page catalogue, JOe. Wm. 
Wild. 510' E. 11th St .. New York City. 

SHIP Models-most complete line in New 
England. Kits. parts, plans, books, tools. 
Engines and motors. Illustrated catalog, 
25c. James Bliss & Co., Inc .• 220 State 
St .. Boston. Mass. 

RAILROADERS. 50c Gets new Catalog-
Reference Manual. State 0 or HO gauge. 
Walthers, 269 Erie. Milwaukee 2. Wis. 

POWER Models. Unusual steam. gaso-
line and traction engines. Metals. tools. 
accessories. Catalog SOc. Charles Cole. 
Ven tura. Calli. 

BRASS gears and model supplies for 
the inventors. Send 10c for catalog. Pierce 
Model Works, Tinley Park, Ill. 

SPEEDY 1" motor. runs atop flashlight 
battery. Parts. instructions, 50c. Fonskov, 
27 Sunnycrest. Little Silver. N. J. 

TWO Free Catalogues. Models-Magic. 
lOc Postage-Handllng. Fun, Box VEE-ps, 
Avalon. Calif. 

91 HOI\IE CRAFTSMEN 

SAVE On Leather Items. Make Easy-to-
Assemble belts. purses. gloves. woolskin 
toys, etc. , as gifts or to sell. Send lOc I or 
big catalog. 100 Money-making ideas. 
Largest Leathercraft stock in U. s. J. c. 
Larson Co., 820 S. Tripp, Dept. 7'16, Chi-
cago 24, Illinois. 

MAKE leather belts. billfolds. purses. 
Big catalog and genuine steer hide key-
holder, lOc. Tandy Leather, Box 397D. 
Tulsa. Oklahoma. 

LEATHER. tools. lacing, SUPPlies. Free 
Catalog. National Handicraft. 199 Willlam 
St .. Ne w y ork 7. 
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PO PillAR SCIENCE O'Pt:'ORTIINITIES 
16 NEW lawn chairs. 22 picnic tables. 

benches. trellises etc. All 38 plans with 
necessary full size patterns. $1.00. Master
craft 238. 7041 Olcott. Chicago 31. Illinois. 

REPLATE Your Own Silver and silver
plate copper. brass. bronze articles. worn 
chromium-plated brass. Wonder . SUver
Plate rubs on with a cloth and silver
plates costume jewelry, ash trays, electri
cal and boating equipment, musical in
struments. etc. 8 oz. bottle $2.49. 3 for 
$6.00 (check or M.O. postpaid). Orange 
Manufacturing, 545-5th Ave., New York 
City 17. 

TURN your spare time into cash. Make 
quick-sellihg, highly profitable lamps
every home a prospect. No experience or 
special tools required. New 1951 56-page 
Illustrated catalog shows shades. shade 
frames, figurines and bases. oil lamp con
verters, boring compounds. and dozens of 
simllar items. Also all kinds of sockets. 
cords. 11ipes. harps. finials. bases. and 
hundreas of other parts- everything you 
need. Special 8-page section shows 6 beau
tiful lamps in kit form ready to assemble. 
You buy whoJesale. sell at retail-make big 
profits. Hundreds doing ft. You can. too. 
Send 25c today for catalog and wholesale 
price list. Refundable first order. Gearon 
Co., Dept. 500-A-2. 27 S. Desplaines. Chi
cago 6. Illinois. 

LEATHERCRAFT Supplies, Leather & 
Tools, Low prices. Send lOc for catalog. 
Jonas Handicraft Co.. (Dept. 2-B). 30 
Frankfort St .. New York 7. · 

TURN Workshop Into Cash. Send dime 
for new 32-page catalog describing hun
dreds things to make for fun . profit. craft
plans. 1321-B South Michigan. Chicago 5. 

8 BEAUTIFUL full-size whatnot pat
terns 35c. Joaness. P. 0. Box 141-S, 
Omaha 7. Nebraska. 

LEATHERORAFI'. Copper toolfng. Tex
tile painting. Make spare t.lme. profitable 
time! Free Illustrated catalog shows every
thing you need. Kit R:m1't;·"'t31?· Melrose. 
Hollywood 46. Callfornla. 

89 FULL size Jig Saw patterns of beauti
ful shelves. ornaments. toys. novelties. 
Plus "How. Where to Sell." Only $1.00. 
Mastercraft 24S. 7041 Olcott. Chicago 31, 
Illinois. 

KNOCKDOWN Cedar Chest. Lumber 
and Veneers. Free Price List. G1les Co . • 
Brownsboro. Alabama. 

NEW leathercraft catalogue Pleasure & 
Profit. new styles. Belts, Purses, Shoes, 
largest leathercraft school in U.S.A. G.I. 
approved. Send tOe for catalogue. Dept. 
PS-2. Apache Leather Co .. 2804 E. Wash
ington St .. Phoenix. Arizona. 

NEW 96 PAGE Leather and Craft cata
log 1000's of items. Send lOc. Russo 
Handicraft Supplies. Dept. 0 - 1. 245 South 
Spring, Los Angeles. California. 

KNOCKDOWN 16 drawer chest sol!d 
wood. no veneer. Ask for illustrated price 
list. Henty E . Piltz. Box 148, East Orange 
6. New Jersey. 

70 LAWN-ornament and novelty pat
terns only Sl . Write at once for new. free, 
pri.ce-list. Mosbro P atterns. 44-R Victor, 
Mimico. Ontario · 

BRASS and Copper Materials. 24 page 
catalog 10 cents. Groundmaster Company, 
Dlv B . Boulder. Colorado. 

80 FULL sized patterns, toys, novelties, 
lawn ornaments. Sl.OO. Modern Woodcraft. 
.Saginaw, Michigan. 

90 ALL new. full size lawn ornament and 
novelty patterns. up to 20"' high. Only 
$1.00. Mastercraft 22S, 7041 Olcott, Chi
cago 31. lutnols. 
s:.J BUQ.D IT YOURSEI.F . . 

BUILD ' Your Own "Tractor." Plans, 
Walking. riding. Free information. Ells
worth Tractor Co . . D-5. CamptonvUle. Calif. 

MODERNIZE your kitchen. Illustrated 
manual shows every step. Save 70% the 
Thombert way. Wholesale on knockdown 
parts. All for Sl.OO. Thombert Company, 
Newton 21. Iowa. 
· BUILD with Concrete or Fieldstone. 
You Make Movable Form System. Free 
Literature. Smith PS, 2646 SE 122. Port
land 66. Oregon. 

FREE Literature describing needed Farm 
and Home Machinery. eas1ly built by you 
trom salvage materials. Kenneth Reeves, 
Box 3357-B, El Paso. Texas. 

BUIL-D inexpensive Concrete Block
maker. also mixer. Motor-hand. Write 
Clyde Lee. Mountain View 1. Oklahoma. 

GRANDFATHER clock building made 
easy. Shoptested photopackt plans dollar. 
Kuempel Clocks. Minneapolis 16. 
94: WATCH REPAIRING 

WATCHES Completely Repaired; $3.50. 
Guaranteed; Berkowitz, 1265 Olmstead 
Ave .. Bronx 61. N. Y. 

WATCHMA:KERS' Journal contains help
ful hints on watch repairing. Sample copy 
20c. Dean Co. , 116-B Nassau St.. New 
York 7. New York. 

WATCHES Rebuilt. Made to Run Like 
New. Friesen Jewelers. Buhler. Kansas. 

LEARN Watch-Clock Repairing at home. 
While learning we fix all watches for you. 
Inquire Modern Technical Supply Co.. 55-
PS West 42 Street. New York 18. N. Y. 

WATCHMAKERS Tools. Materials, Sup
plies. Repairs Catalog. Gales, Box 1000. 
Chicago 90. Ill. 

WATCHMAKERS'. Jewelers'. Hobbyists'. 
tools-supplies. Catalogue! Bengal Com
pany. Culver City, CaUfornia. 

95 OLD GOI~D, WATCHES, ET<J. 
HIGHEST Cash Paid For old. Broken 

J ewelry, Gold Teeth, Watches, Silverware, 
Diamonds, Spectacles. Platinum. Free in
formation. Satisfaction Guaranteed. Gov
ernment Licensed. Rose Smelting Com
pany. 29-Y East Madison. Chicago. 

WATCHES Wanted. Any condition. Also 
broken jewelry, spectacles, dental gold. 
diamonds, etc. Cash sent promptly. MaU 
articles today or write for free shipping 
container. Lowe's, Dept. PS, Holland Bldg., 
St. Louts 1. Mo. 

96 JEWELRY 
HIGHEST Cash Prices paid promptly for 

old and broken watches, Jewelry, specta
cles. dental gold. diamonds. etc. Mail arti
cles today or write for Free shipping con
tainer. Lowe's. Dept, PS, Holland Bldg., 
St. Louis 1. Mo. 

RffiNESTONES. jewelry settings, cam
eos. sequins. beads. Catalog Free. J & M 
Novelties. Dept. CB-4. Grifiith. Ind. 
97 TOBA<JCO & PIPES 

FREE Valuable "pipemaking" instruc
tions! Exciting new hobbY. Carvapipe, 
2829-M Dixie. Hamilton, Ohio. 

98 RAZOR BLADES, SHAVERS 
100 GUARANTEED Finest Chrome dou

ble edge Blades $1.00 Postpaid. Kaple 
Sales. 14 Oak, Shelby. Ohio. 

FREE Pocket Knife With 100 Double 
Edge Razor Blades Guaranteed. Mail 
$1.00 Bill. Payne, 5426 5th Ave., Los An
geles 43. Calif. 

100 SUPERB Chrome Steel Razor Blades. 
Single or Double Edge, Sl.Oo-Plncus, 1755 
St. Johns Pl. . Brooklyn. N. Y. 
100 l\DSCELLANEOUS 

DRESSES 18c: Coats $1.00; Blouses 
35c. Free Catalog. Crown. 164-PC Monroe 
St .. N. Y. 2. 

YOUR Leather Jacket renovated expert
ly. Free circular, Berlew Mfg. Co., Dept. 
7. Freeport. N.Y. 

OUTDOOR Toilets, Cesspools, Septic 
Tanks cleaned, deodorized with amazing 
new product. Just. mix dry powder with 
water; pour into toilet. Safe, no poisons. 
Save digging, pumping costs. Postcard 
brings free details. Burson Laboratories, 
Dept. D-13. Chicago 22. Illinois. 

"INTERESTING Ma1ls"-25c keeps·your 
mail box full three months. Bentz, Jr .. 
Desk C/70. Chatawa, Mississippi. 

SUCCESS Simplified! Become a financial 
wizard; a mental giant; an athletic su
perman; a romantic magnet; an .expert in 
any field I Free literature. Success Society 
of America, Box 5852. Cleveland 1. Ohio. 

PANNING Gold lesson- Catalogue Be
ginnerS' supplies. Mining Books. Maps, 
"Where To Go". Free. Old Prospector, 
Box 729D2. Lodl. Calif. 

BUYERS, or sellers located; Oddities 
antiques, property, anything of ·value. Reg
istration, listing, $1.00. (Refundable). 
Wright Publications, 2276-F Hubbard, 
Memphis 8. Tenn. 

10 BALL Point Pens S1. Postpaid. Cheap
er than refills. Pojeskey, 37 H Poplar, Mt. 
Carmel, Pa. 

BIG Mails Three Month, 25c, year Name 
Listed Directory $1.00. Harvey Teeple. De
catur. Indiana. 

MINERAL-Treasure Locators- Geiger 
Counters. Superior performance, lowest 
Pl'ices. Payment plan available. Free liter
ature. Fisher Research Lab., Inc .• Palo 
Alto. California. 

101 FOR SALE-MIS<JEI.I .ANEOUS 

BARGAINS Galore! 150 D.E. Blades 
$1.00. Money Makers List 10c. ShivelY's, 
2494 Fayette, McKeesport. Penna. 

DRESSES !Be; Coats $1.00; Blouses 35c. 
Free Catalogue. Crown, 164-PS Monroe 
Street, New York 2. 

LOZ WANTED l\DSCELLANEOUS 

SCRAP Mercury (Quicksilver) Tanta
lum-Bismuth-Tungsten. Metallurgical 
Products Co. Established 1909. 35th & 
Moore Sts. , Philadelphia 45. Pa. 

103 FOR THE HO~IE 

"CUT own Hair" device $2.00, notch
proof. Guaranteed. Mitchell's. Aurora, Dl. 

GLO-Candles-Beaut1ful imitation can
dles-glow mysterious.Iy from lite. lasts tor 
years. Mail $2 for pair to P. 0. Box 28, 
Bronson, Mich. 

104 PERSONAL 
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 Com
pany, Box 7097-S. Cleveland, Ohio. 

PRAYERS For sale. Nine for one dollar. 
Many types. Send now, Florence Graham, 
25~~ Franklin Street. Danville. Ill1nois. 

FREE Aptitude Testing booklet. Find 
right career. Write Vocational Center. Di
rector, 2227 DeLancey, Philadelphia 3, 
Pennsylvania. 

HONOLULU, Hawaii Postmark-Letters 
remailed $1.00. Certified RemaUers. #3 
Campbell Block, Honolulu, HawaU. 

DETECTIVE'S Opportunities. Particu
lars free. Write, Wagoner. P-125 West 
86th, New York 2{. 

INFORMATION for stncle people b:p 
Human Relations Consultant. Dr. B. 
Long, Box 375. Los Angeles 53. Calif. 

BORROW by mail. Loans S50 to SJOO to 
employed men and women. EasY. QUick. 
completely confidential. No endorsers. Re
pay in convenient monthly payments. De
tails free in plain envelope. Give occupa
tion. State Finance Co .. 210 State Finance 
Bldg., Dept. T-14. Des Moines 8. Iowa. 

VALUABLE Big Mans. four months 
Listing. 25c. Wright Publications, 2276-J 
Hubbard. Memphis 8. Tenn. 

INCREDIBLE! Unprecedented! Become a 
mental superman overnight! Floor every
body 1 No studying! 'memoprop' does all 
your thinking! It's uncanny! Revolution
ary! Write: Bijou, Box 1727-VS, Hollywood 
28. California. 

PILES! Tormented with itching, bleed
ing, or protruding piles? Write for tree 
important information. Shaf-Mey Prod
ucts, Box 836-P, Cleveland 22. Ohio. 

LOSING Your Hair? Have Dandruff? 
Itchy Scalp? Then send $1.00 b111 for ef
fective scalp treatment formula. s. Vig
giano. Pharmacist, 6556 Ladson. Pitts
burgh 6. Penna. 

HAmSAVER booklet. Avoid Baldness • 
Send 25c coin to Woods, 966-76th St., 
Brooklyn, N. Y. 

MEXICAN Law. General Practice Attor
ney. 1203 Arizona Street. El Paso, Texaa. 

SHOCKING Bubble Dancer soc. Tupler 
Bros.. 216 W. Jaekson, Chicago. 

PALM Beach Postmark. Letters Re
mailed 25c. Rogers, Box 887. Palm Beach. 
Florida. 

lOIS ADVICE 
''YOUR Problem is my Problem. " Pro

fessional- Experienced consultants on any 
matter. Send $1.00. Michael Paclllo, 218 
Grand Street, N.Y.C. 13. 
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106 ADVERTISING 

24 WORDS In 50 Weeklies. $4.96. H. J. 
Darnell. 730 Han . Jackson. Tennessee. 

ADVERTISE: 24 WOl'dS. 40 Newspapers. 
$3.50. Lists Free. Advertising Bureau. 
10511-P Sprin~rfield. Chica~~:o 43 

BEFORE Advertising-get instructive 
Ad-Guide. ratebook 10c. Ideas developed. 
Advertisements prepared free. Chicago 
Advertising Agency (Established 1900) . 
Chicago 4. 

115 DUAWING & ART SUPPLIES 

FREE Art Test. Give Age. Commercial. 
Box 8066. Dallas 5. Texas. 

DRAFTING and artists' materials cata
log- thousands of ltems-25c (deductible 
first S2 order) . Gordon's. 219 Madison. 
Chicago. 

124 TREES, SHRUBS, 
ROOTS, HERBS 

MULTIFLORA Rose. the living :;elf re
pairing fence. For ornament. erolilon cc.n
trol. windbreak. snow fence. other usts. A 
rapid. grower. Raise from seed. Free Plant
ing guide. Woodlot Seed Co.. Norway. 
Zone 2. Michigan. 

131 TREASURE FINDERS 
FORTUNE may be yours. Detect ura

nium. gold . silver. precious metals. miner
als. America's finest Geiger Counters. 
metal and mineral detectors and miner
alights. None· finer at any price. Factory 
guaranteed. Write manufacturer for free 
Information. Detectron Co.. 5631 Ca
huenga, North Hollywood. California. 

SEEK Gold. Uranium. Burled Treasu1·e ! 
Latest low cost super-sensitive equipment. 
Free literature. Glen Scientific. Box 151-D. 
Glen Ellyn, Illinois. 

117 
TREASURE- M-Scope G eiger Counters 

. · -Mineral Locators. Why buy somethmg 
--------------..:.·.:..· __;._ inferior when you can buy the best at a 

TAT1'00 ING Outfits. SUPPlies. Illus- lower price? Backed by years of experi
trated List Free. Zeiss. 728 LesleY. Rock- ence. Fully guaranteed by factory . Detects 
ford . Illinois minerals, metals. gold . silver. coins. Pay

TATTOOING SUPPLIES 

120 CANDY 1\IAKING 

MEN-Women-"Everybcdy likes Candy." 
Learn to make professionally at home. 
(Our 40th yea:r. ) Ragsdale Candies. East 
Orange. New Jersey . 

121 FRUITS AND FOODS 

FOR a delicious. nutritious treat try 
H iltner's Crystal Clear Honey. Finest Clo
ver Honey, G allon postpaid 4th zone $3.00. 
Hiltner's Apiaries. North Creek. Ohio. 

ment plan avatlable. Ptoven superior per-
formance. Free 16 page illustrated bookle t.. 
Fisher Research Lab .. Inc .. Palo Alto. Calif. 

URANIUM prospecting Information 
Free. Prospector. Box 142 C North Battle
ford. Saskatchewan. Canada. 

TREASURE Hunters! New 11-pound 
featherwei&ht Model 101 locator for gold . 
silver and minerals. Money-back guaran
tee best available. Also Geiger Counters 
for uranium prospectors. Complete infor
mation free. The Goldak Company. 1540 
W. Glenoaks Blvd .. Glendale 1. Calif. 

GEIGER Counter. Skeleton. $16 pOSt
paid. Mlneralights. Metal detectors. West
ern Radiation Lab .. 1107 W. 24th Street. 
Los Angeles 7 .. Calif. 
137 DETECTIVES 

DETECTIVES-Work home-Travel. Ex
perience unnecessary. Detective Particulars 
free. Write. Wagoner. P-125 West 86th. 
New York 24. · 

DETECTIVE Training. PhUUps Secret 
Service System. 1917-C North Kenneth. 
Chicago 39. Illinois. 

SECRET Service. fingerprint training at 
home. in spare time. Write. Associated 
Special Investigators. Box 474. Saint John. 
N.B .. Canada. 

140 HAffi PREPARATIONS 
HAIR. For falling hair. Itching Scalp. 

Baldness. Dandruff Scales. Hair that 
doesn't get longer. Faded. lifeless. Brittle. 
End.s breaking off. Why not give our home 
Applications a try-32 to 45 to a $25.00 
Box. Means not a dollar a treatment. We 
have people everywhere praising God fot· 
results obtained in my office. 'fhe home 
treatment box Is the Same Thing. pro
nounced to be the best; by two write-uos 

· in Cleveland's papers. and a free broadcast 
by a famous Commentator. Full directions 
in every box. Sent C.O.D. or by Certified 
Check. Loreene Scalp Salon. 9200 Hough 
Ave .. Cleveland 6. O~h.;..;io;.;.·--------
142 INFORMATION 

COFFEE Substitute; Four Dltierent For
mulas. $1.00. R. Plumb. Herkimer 1. N. Y. 
143 NAl\IE LISTS 

MAILING Lists. All Kinds 1000 $5.00. 
Dixie service. King, N. Carolina. 

Ht1ntl1ome leoptlttl ~::~ 
= TODAY'S BIGGEST PREFAB BOAT BUY 

*Simulated 

ZEBRA HIDE 
Call of the wild I Gay 
stripes mean a .. gay .. fel
low ••• the ladies love 
'eml Look and feel like 
real Zebra hide. Never 
scuff, fade or soil. Cus
tom tailored just $32.95 
complete! 

tint/ Zellttl ~:~ -
SEAT COVERS 
LEOPARD SKIN 

. l:ef's go native! Smart 
looking, easy sliding -
seat covers • • .• guar~ 
anteed fadeproof, soil- -
proof, custom tailored. -· -
Complete set $32.95. 

--

Send $1.00 deposit . Balance paid COD. 
We can fit all make and year cars. = · 

SHORR 1 5 ~.-----------
Dept. PS-2 I MAKE ..••••••••••••••••••• 

10600 Grand River YEAR ...•••• MODEL •• ••• ••• = 
Detroit 4, Michigan I Leopard · •• • .• • Zebra ••• • •• • • 

I -
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Build a b etter boat than you can buy. Save up to 55%. Sec 
OZARKA'S d e luxe line of trim. top-quality 12· and 14·footers . with 
exclusive lnmlnat erl rib cons truction, all-oak frame and other fe a -
tures, for moto r s up to 25 H.P. Send 25c for . 
complete Ro:'lt & \ccl's~<ory Catalog. to be 

refunded on flr:,t purcha~c. 07~'\.HKA. INC, . 
721 BOHOEN I. \NO:. WOODST OCK . ILL. 

Fix It Yourself· .. 

' 

.. . 

Save yourself a lot of expense by doing your 
own odd repair jobs. Get this new addition of 
a famous book, showing with diagrams and 
directions, how to fix and repair furniture, 
electric. outlets, windows, doors, leaky pipes, 
floor boards, chimneys, boilers, weather proof
ing, painting . and hundreds · of other construc
tion and repair jobs. Picture· diagrams show
how each job is done. Full cloth bound de luxe 
edition only $1.49. 

POPULAR SCIENCE MONTHLY, DEPT. 251 
353 FOURTH AVE.' NEW YORK 10, N.Y. 

Amazinq Attachment MA.KES OLD REFRIGERATORS 
INTO MODERN Automatic Defrosters/ 

Thirtr Million Prospects. Sell without "selling pres
sure' on sensational Free Trial Plan. Just plug it in 
and leave it. Frees women from drudgery and mess 
of defrosting. Saves electricity. Keeps food longer, 
better.· Gives longer life to refrigerator. Secret 
"fol!ow-up" Pl.~~ often brings five additional sales by 
makmg every user your agent. Big season nGw on! 
S.ENT FREE ••• JUST SEND NAME! 

Women 
buying by th 
thousands! 

Salesmen Clean
ing up on .. Free 
Trial" Sales Plan 

Sent Free with 
Instructions. 

Don't send a cent-just your name on penny postcard. We' ll send you Make as high as 
the biggest money-maker you ever got your hands on and guarantee $5 on Every Sale! 
your sales at profits as high as $5.00 on each sale. Rush your name! . . . 
MAXILUME COMPANY, 125 West Hubbard Street, Dept. D-92, Chicago 10, 
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toot AHEAD ... /Je IIH£110. .. 

MARTIN 
"75" 
with 
"Syncro 
Twist" 
7.5 H.P. 
Twin 
441bs. 

MAN A 

"Go '75"'1 
••• with one of the 8 great MARTIN MOTORS for 
'51! Precision-built, "Performance-Tested" by 
expert craftsmen, MARTIN offers incomparable 
power, speed and maneuverability! ExcLUSIVE 
features put control of speed and direction 
RIGHT IN THE PALM OF YOUR HAND! 

ONLY MARTIN GIVES YOU: .t "SYNcRO TwiST" 
v "TwiST-SHIFT" v "AQUAMATIC CoNTRoLS" 
t! Mechanically-controlled intake poppet valves 
t! Vertical stern adjustment v Full 360-degree 
steering .t Improved carburetion and cooling 
systems, and many others! 

,, 

FACE FORWARD 
WHILE YOU 

CONTROL SPEED 
AND DIRECTION! 

8 GREAT MARTIN MOTORS: 
MARTIN "200" with full "Twist-Shift" 17 H.P. 
MARTIN "200" Hi-speed "P-T" 17 H.P. 
MARTIN "100" with neutral "Twist-Shift" 10 H.P. 
MARTIN "100" with "Aquamatic Control" 10 H.P. 
MARTIN "75" with neutrai ."Twist-Shift" 7.5 H.P. 
MARTIN "75" with "Syncro-Twist" 7.5 H.P. 
MARTIN "45" with "Syncro-Twist" 4.5 H.P. 
MARTIN "20" 2Y3 H.P. 

MARTIN MOTORS are priced 
from $114.75 F.O.B. Factory 

FREE! Complete, illustrated booklet with descriptions of The 8 Great Martin Motors for 
1951. Sent on request. Write: Martin Motors: Dept. 5112, Eau Claire, Wisconsin 

MARTIN MOTORS 
Division: National Pressure Cooker Co., Eau Claire, Wis. 

Canadian Sales by: MARTIN MOTORS 
Division: National Pressure Cooker Co. (Canada) Ltd., Wallaceburg, Ontario 

• I 

• 

Enjoy a profitable lawn mower sharpening business of 
your own. No previous experience needed. Place a hand 
or power mower on the Universal Grinder. With only 
one set-up you quickly grind the stationary blade and 
all of the reel blades to proper clearance without re
moving a single blade from mower. AReal MoneyMaker. 

WITH 
Many major indus
tries depend on 
Pliobond* for join· 

J . L. Peterman of Pa. writes: "Thank you for get
ting me start ed in this \Vonderful business . . . I 
averaged $100.00 a week in May, and made $1000.00 
spare time this season." 
0. Spurlock of Arkansas writes: "I have had my 
Universal Lawn Mower Grinder only 2 months. 
Live n!z miles from town. Yet have already made 
net profit of $2~7.00." 

TRULY A BIG MONEY MAKINO BUS.INESS 
ROGERS MFG. CO., Dept • . P-21 Lindsey, Ohio 

~ t 

IIOGEIIS MFG. CO., Dept. P-21. Lindsey, Ohio J 
P lease s end me full facts about the Unive rsal Lawn Mower Grlnd-

1 I er and Its big money making opportunities. 

NA I 

ing all kinds of materials where the joint must be 
permanent. Pliobond literally "Bonds Anything to 
Anything." Joins metals, ·china, tile, wood, plastics 
and plastic films, glass, concrete, paper, leather, · 
rubber. wallboard to themselves and to each other
permanently! Sets quickly; never gets brittle; stays 
flexible; easy to use; one adhesive lor all purposes. 
Brush-top bottles 25c 
& SOc at dime stores. 
hobby and hardware · 
stores. Or write. · 

"TM Goodyear T&R Co 

W. J. RUSCOE CO. 
AKRON 13, OHIO 
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YoUR 

Go Thru Rain, Snow, Puddles 
Protected by the ORIGINAL 

Ignition Weather-Proofing Line! 
S.EALTIGHT 

IGNITION INSULATORS 
Seal Out All W~ather 

• 
from Your Ignition System 

SHORT- PROOFS YOUR CAR 
The m ost need ed prot ection on y our car. At las t 

-manufacturer s , too, are r ecognizing the need for 
Sealtight ignition ins ulators, which WEATHER
PROOF and SHORT-PROOF the spar k plugs , dis
tributor, magnet o and coil. Now Sealtight~;~-the 
first W eather-Proofing Insulators-are origina l 
equipment on many n ew cars . You can w eather 
proof your own car like the new Ford. Nash , Hud
son, Chrysler, etc.-in minutes. Why call a tow car 
<>r b e stalled in r a in, snow, s leet, when Sealtights 
can keep you g oing thru any w eather ? 

ASK YOUR DEALER or Write Us for Informa
tion, Giv ing Make and Model of Car. 

Full Directions for Installation with Eaeh set 

SEALTIGHT CORP. 
Dept. PS251 Cedar Rapids, Iowa 

uide to etter iving 
beyond city 

• water ma1ns 

IT'S FREE - and it's filled 
with valuable data on famous Myers Pumps and 
Water Systems. Gives you complete facts and 
figures on construction, engineering features, 
capacities, etc. Covers full Myers line of water 
supply equipment- including brand-new Myers 
Water Conditioners to solve every water:·.prob
lem. Makes it easy to plan the ideal water 

· service for any size home or farm. Mail coupon 
today for your personal ·copy. 

-------------
My Nom•'------~--------------------------

Address.._ __ _.:.. ________ ..:.,• ---------------------

Tow.._ __________________ Stote•-----

84 POPULAR SCIENCE 

DIRECT FROM FACTORY 
Full line of top quality, fully 
guaranteed, chrome, fac tory-new 
mechanics hand tools. You save •· ···· 

- :· 

HALF REGULAR PRICE · .. ·· .. 
for tools of this quali ty. Our 
Permanent Price Protection Plan 

•• i'll~ ~A v f You can build. usmg our practical, 
v.;.,r:: UP to 9 0 "'o easy-to-read plans, all kinds of 
.,...~, machines, for home, farm or shop-scooters, port-

,.. able sawmills , metal working machines, concrete 
ll' F E E machinery of all kinds, printing equip

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

CATALOG HANDBOOK ment. freezers, tractors. 
183 SETS OF PLANS NICHOLS EQUIPMENT COMPANY 

VALUABLE INFORMATION Dept. 0·10 PURVIS, MISS. 

ORIC MOTOR BARGAINS. 
11 HP 1750 RPM 11 0-v. 60 Cy . $ 1 SO /4 Spilt Phao;e T ype. . . . . . . • 

1/ HP 3450 RPM 110-v . 6 0 Cy. 15·00 2 Capacitor T yp e . . : ..•. . 

3/ HP 34:50 RPM 110 -2 2 0 v . 6 0 29·75 '/4 · Cy. Hep. I nd . . .•. .. .. . 

E"erv nootor 
fulhJ qU4ranteed . 

Pricea F.O. B. 
1 Hp 3 4 50 RPM 11 0·220 v . 6 0 37•50 

Cy. Rep. Ind . . .. ...• . . 
d!J"ect current b argain s 

ROBERTS ELECTRIC 7232 Forest Park 11, Ill. 

$I POST 
PAID 

GROW WITHOUT SOILI 
YOU can. grow vegetables, flowers or rare 
plants without soil ( HYDROPONICS) 
every day of the year. Start this· fast, clean 
.EASY way to grow any plant for fun or 
PROFIT now. Big re turns from ~mall space. 
Send postcard today for FREE picture book 
showing how others from every state are 
succeeding · in this new wide open field. 

C GILBERT & Co 3535d Enterprise, 
• · •' San Diego 10. Caltt. 

lOR lAST ECONOMICAL 
WfNTfR TRAVEL BUY A 

SnowCar 
Four passenger 125 h .p . mod
el as low as $1985.00. Two 
passengermodels-$1550.00. 

CALLAIR 
AFTON, WYOMING 

. 
"It Meaauru Aa It Rolla" 

ROLLER RULE · 
HANDY MECHANICAL PENCIL 

Mea sures Curves and Straight 
Lines. Any Shape, Any · 

Roll head over surface. 
Inches and fractions r !'Cord 

Distance. Any 
Surface. 

accurately on "lnch-0· 1\Ieter". 
Excellent pencil tool Order Now! 
10 Day Money Back Guarantee! 
C.O.D." (postaRe extra). In Calif. add 
3 a1o Sale.c; Tax. 

PENCIL SALE.S ~0., Dept. PS-2 
Room 6, 1213 E. Ocean Blvd., Long Beach, California 
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THIS DEAD BLADE still looks new 
but it blurs rain, smears muck, streaks 
glass. DEAD blades make dead drivers! 

---.· ··-' ... ... 

WHAT LASTS FOREVER? Nothing does. 
This is especially true with Windshield 
Wiper Blades-even though made of finest 
natural rubber. Corrosive windshield film, 
wind burn and hot sun BAKE the life out 
of wiper blades, often in six months or 
less. DEAD blades cause dangerous wind
shield smear. DEAD blades make dead 

.drivers. Make sure your car has live, new 
windshield wipers. . , 

Change Your Wiper Blit:d~s 
•• 

Next time you buy gas, change· to LIVE, 
• 

' . . . . 

the 
new 

CUSHMAN 

EAG 
truly a 

TRIUMPH 

In 

low---
WRITE FOR 

franSpO RIDER-AGENT PLAN 
• . , 

gives you ALL THESE FEATUR..£5: 
e .Automatic disc-type dutch; e Special heavy duty tires for 

s81ective gear transmission! added safety and comfort! 
e ·Silent action sh0c:k-absorb- • Powered by the famous 

ing springs! 4-cycle CUSHMAN "Husky" 
. engine; acclaimed by 

e Doubly-dependable heavy thousands of users. 
d,j!Y brake.s-BOTH front e Rapid pick-up, quick ac:-
~d rear wheels! celerationl 

e 75 miles PLUS per gallon! e Cruises up to SO m. p. h, 
All these plus CUSHMAN quality, dependability and design, 
make the new CUSHMAN. "Eagle" the ONE to buY. in '511 

'4S 

' 

LIVE 
BLADE 

THIS LIVE ANCO BLADE wipes 
clean, clears rain, clears road muck ... 

• 
lets you SEE. Protects your loved ones. 

• 

7 
• 

NEw ANco BLADES ... RAIN-MASTER for 
Flat windshields ... CLEAR-FLEX for Flat or .. 
Cw-Ved windshields. They fit all cars-wipe 
quicker and cleaner than any other blades. 

Mr. Dealer: ANCO Wiper Motors give lots 
more power, lots less stall. Controlled wiping 
arc prevents b,lade slap. Only six models give 
COMPLETE replacements for ALL Cable 
Linkage, Bar Linkage, and Direct Drive origi
nal equipment vacuum wtper motors. 

THE ANDERSON COMPANY 
GARY, INDIANA 

OUTBOARDS 
12 TO 16FT 

ROWBOATS 
10 TO 14 FT. 

INBOARDS& 
CABiN C.RUISER 

--or- 16 TO 23 FT. 
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• AMAZING SHifT OUTBOARDS 
• 

HAVE. NEUTRAL, FORWARD, REVERSE 

HOW SCOn-ATWATER SHiFT WORKS. Shift lever 
(1) moves gear selector (2) t<Y the left to engage 
forward gear, right for reverse. When selector is in 
between, motor is in neutral. 
FREE ~UTBOARD BOOKLET shows Shift, latest Scott
Atwater improvements, automatic controls. H elps 

you pick the right shift motor for 
your boat. Explains. easy plan for 
buying your outboard. Packed with 
pictures, detailed motor facts. . 

---MAIL COUPON NOW!----, 
I Dept. 48, Scott-Atwater Mfg. Co., Inc., I 
I Minneapolis 13, Minn. I 
I Please send FREE OUTBOARD BOOKLET. I 
1

1 

Name 1

1 Address ------ - - - ----------------
1 City State 1 
1 Export Dept . American Steel Export Ct-., 347 Madison Awe., N.Y. 11, N.Y. I 
---------------------

Install the 
PRECISION 

folding stairway 
YOURSELF 

Fits all ceilings. J ust saw the hole 
in your ceiling--frame t he hole with 
2x6's, nail the stairway in place and 
cut off the stairway at t he calibrated 
ceiling height. T he Precision Stairway 
is simple and easy to operate. No 
springs, actuated by counter weights, It's 
per fectly balanced, raising or lowering 
easily with one hand . Composition safety 
treads on steps. I nsulated door panel. R e
quires no attic space. Made of No. 1 kiln 
dried popular with cast brass hinges, h eavy cast a l
uminum rock t> r arms and brackets. Approved by 
F .H.A. everywhere 
See your local lumber dealer or write direct today. 

Manufactu red by 

PRECISION PARTS CORP. 
Nashville 7, Tennessee 

8& POPULAR SCIENCE 

Better Built 
Lower 

· Safe Boats W"dh 
FuU Length Spray Rails 
Keep passengers perfectly 
dry-even at high s peeds. 
Cata log also s hows two new· 
models of "Ta ke- Along'' 
B oats. Two big factories .. 
save you freight. 

CATALOG-FREE 
Write for 7our COPY. State kind of 
boat In which yOCl are Interested. 

THOMPSON BROS. BOA 
,EIHT

219 Ann St. ( Wriu to ) 
IQO, WIS. ~ plaoe 

canOd 

OlltbNrdl 

MFC. CO. fun 
119 Elm St. 

CORTLAND, N.Y. 

KILL WEE D S, crab grass, Ca nada t histle- s talks, 
seed s and roots. Destroy b rush, caterpillar nests, 
diseased · trees , grasshop pers, chin eh bugs, etc. 
Clear ilTigation ditches, split rocks, b u m tree 
stumps . . . Sterillze p oultry houses, k ennels, 
barns. Use as porta ble home forge. Me lt i ce, 

thaw pipes. Safe, inexpensive. Burns only 6 o/o 
kerosene, 94 o/o ai r! Thousands satisfled users . 

7 m od e ls . Write !or F R EE CATALOG. 

HAUCK MFG. CO., 81T 11t11 St., Broaklya15, N.Y. 

Only 
$498 

Finest low-cost tractor. Costs too 
little to do without. Engines burn 
gasoline. Seven models. Starter and 
lights available. Other larger Models 

to choose from. 4,000 in world-wide u se. Time-proved and tested. 
At low cost they mow, plow, ·dise._harrow, plant, eultivate, etc. 
Sold only direct to user . Wr1te for FREE details . 
OTTAWA MFG. CO., 2-101 Garden St., Ottawa, Kansas 
• 

A _ _ L. - a 10~2x4 . 6-ply T ir e. 
400-fe. Tube. Machined Wh eel 

and Bearing at a "give 
nway" price. Supplied In t wo types:-
1. With Hlg hspeed TIMKEN $ 
BEARING ( with Grease Retalnerl 8.95 
2. With Slowspeed NEEDLE $ 9 BEARING (With Grease Retalner l 5. 5 

Fr~iohl Collut (81!2 lb.) 
Ideal f or Handcarts. Bogies. T ra ilers. Soap
box Racers , etc. A hargatn from the world's 
l nrgest s tock or all types or Airplane TlrM. 
Send your check or money order to: 

Alr11111111 Tire Ce., 99 Hiwar. T•lare 1.. C.aliferaia 

WITH FOLD-A· WAY. .. 
CHANNEL STEEL LEf;,S.! 

SJ,p~d compMtl,l'fady to fasten to your top i'n 
. a minut• FOLDS flat for ~~asy carrying tit' s!Mrgt~ 

Rubber fipptd.lJsed on th~ j ob. in home•• 
. workslrops , ping tabl•s, camps, boats, _. . .,::::;; 

frailtrs, lodgu, cAurclru,Jc 
S •n!!.!:d!...I2!~~ ,,.,; r 

Dept. 10 

:== ------Then RUSH postcard with name 
and address. Get FREE details 
of amazing full-and-spare-time 
PROFITS made by ambitious men handling new 
Automatic Defroster for refrigerators on FREE 
TRIAL basis. Learn how housewives hand you 
big . profits when you just plug in the D -Frost-0-
Matic to end defrosting mess forever. Send card 
for Special Offer TOi>AY. 

D-FROST • 0-MATIC s;~':~£-sf~~· 
• 
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ANYIJN£ CAN 

maSTER 

""' ., .... ,.; - ' fl • Yru ,__,.,., -..!!_u A:t:lt 
~ ,, ,,,,, '-....._ ,, 

Car Owners! Meet Master Glaze-the sensat ionallyditterent 
luster for n ew and used cars! Not a wax-not an oil polish 
-not a paintf-nothing that "s~ears" over the surface. 
MASTER Ql AZE is a unique d iscovery-a creamy liquid 

A 
-quick and easy to apply! Gives a hard, 

GENTS glass-like surface. Even gasoline cannot dull 
An u n u s.u a l it! Lasts six months to a year! Amazing 
opportunity I luster- beautiful, sparkling clean and brii
Quiek. fl ashy liant! Doesn't fi nger-mark-doesn't smear! 

·d emonstrator . A match box full glazes an entire car . Seals 
B ig p r ofits . the~res-.&rotects! NOTHINGLIKEIT! 

~~:!~::i .. R1:.E SAMPLE 
Just IIRd ,_. naae and Mldrea te 

MASTER GLAZE CO., 7720-706 W. Harwood Ave., Milwaukee, Wis • 
. 

LIGHTWEIGHT 
Now Only 5346·30 

9 .5 bp. 4 -cycle . 3 -speed . Foot-shift . 
Over 7 0 . miles per gal. Over 60 
m .p.h. Write tor free circular. · 

1 Fed. tax p'llld , 
at f act ory) 

MUSTANG, Dept. GP-73 
6 3 !1 W. Colorad o . Gle nda le 4 . Calif . 

ELECTRIC. SHEAR SHARPENER 
~Over 70,000 Sold-It Must Be Good! 

Oeaulae Carborundum Motor driven 

• 

wheel ldeMI tor shop or 
bome gee. Send remit· 
tanee wUb order and ehlP· 
meat wlll be made at 
on ee, prepaid to ,.our door. 
eomplete With electrical 

.75 
c oods catalocue. with. vis.e 

WILLIAM MARVY COMPANY, Dept 10 
479 St. Pe te r Street St. Paul 2. Minn. 

Build and· drive the fast-
est boots in the world. 
3 p o i n t Hydropla nes, 
Runabouts, Inboard and 
Outboard. With our easy 
t o use plans you save 
3;4 of cost usually re
qu ired. Be f i rst . Send 
25c to· Champion Boots 
f or illustrQt ed catalog. 
P. 0. Box 7006-18-B, 
Long Beach, California. -

. PER MANENTLY mends cracks 
or holes in wood , tile, stone or 
plaster. Sticks and stays put
Does not chip, sh rink or fall out . 
Easy to use. Economical. Mold 
it, ch isel it, polish or painl i t. H 
unobtainable from your lumber, 
paint or hardware dealer. the big 
4-1~. can will be sen t you post
paid (in U .S.) for onJy $1.15. Full 
money-back guarantee. order now. 

DONALD DURHAM CO. 
Box 804-N, Des M oines, Iowa 

ore Hours of FUN 
~ 

with this N EW 
Outdoor Light 

Model 200 

FLOODLIGHT LANTERN 
You can fish and hunt longer; have plenty 

of light on the trail or in camp at night with 
this great new all-purpose Coleman Flood
light Lantern. Superior in structure~ appear
ance and service; more compact in design; 
sturdier built for hard use. Improved burner. 
Larger fuel fount (1 ~ pints) gives 8 ' to 10 
hours-lighting service. New at· 
tractive red porcelain ventilator 
top. Instant lighting. Floodlights 
100 ft. area. Stormproof. ·Safe. 
See it lighted-ask your dealer. 

Big Outdoor $potlight 
Easily attached Coleman Reflec· 

tor makes a . powerful spotlight 
of your lantern. Concentrates a 
flood of brilliant light wherever 
wanted. Made of high luster 
steel; adjustable handle. 

Meals Quiclc ••. More Fun 
t.C)sY FOLDING 

CAMP STOVE 
Cooks like a city gas ra~ge • 
. Lights instantly; easily reg· 
ulated. Folds up and car
ries like a suitcase. Durably 
built for long service. See 
your dealer. 

The Colem• Company, Inc •• Wichita l, Kansas 

-n; c.;;~ c";.,Tnc:' D;rt." iiii's, 
Wichita 1, Kans. 

I Please send me free literature about Coleman lanterns, I 
I Camp Stoves and other Coleman Appliances. I 
: NAME I 
I ADDRESS I 

L~~-----------~~----J 

MAIL COUPON TO 
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~JIS::J'-Old 'Fown ------· ----
&apsfralce oaf 

SMOOTH lines of this lapstrake out· 
board boat help you start in a hurry
and get there fast! She's roomy, too, 
with wide cross seats (folding backs) 
and long seats on both sides at the 
stern.. Handles easily, with deep bow 
to fight stormy waves! Built of hand· 
some woods for strength an_d service. 
Upkeep is easy. 
FREE CATALOG shows just the model you 
need. Write for one today! Also rowboats, 
sailing dinghies, sa~lboats, canoes. 

OLD TOWN 0 TS 
• 

I 
I 

Old Town Canoe Co., 742 Wood St., Old Town, Maine 

PLEA.SE SEND IJIE FREE C.4TA.LOG 

• 

I Name'-------------------------------

I 
I 
I 
I 
I 

'1 A.ddre .. '---------------------------
LCity I ale 

Now! The Most Fabulous Road Racer In Auto H istory! 

IIIOi'"OWJI" 
.t. = =-WI• 

s:J.U 

srvrz 
IIEARCAT-$3.95 

. 
Check "OLD TIMERSM You Want: 

0 1911 MaxweU SUO 0 1911 Buick SUO 
0 1904 Olda. SI.9S 0 1903 A Fold SZ.SO 

• 0 1910 T Ford S2.SO O 1910 lnlemat. 
0 1909 Stcmley Harv .. ter SUS 

Steamer SUS 0 1903 Cadillac S2.SO 
0 1909 T Ford SUS C 1900 Packard S2.SO 
0 1903 Rambler S2.SO 0 1914 Stuta 
0 1911 Mercer S3.9~ Beorcat S3.1S 
0 1901 MOld 16M LocomobUe $3.95 
~··• ord.r to vi tor )OVr tevor•teL Add He ,., 

PGIIIOe l"d ha"dh"l· ~o C . 0 0 .'1 pftla• 

Our acale model !rom the cdq!Dal 
•otd 18M uow owued by Peter Heick. 
the well·lmowu artlal. lluild th1a 
VcmderbUt Cup Wilmer! Lenqlh 10" 
when c0111pleted - .. _ .. , ''Old 
Timer" Antique Auto Sell llelow we 
allow 12 other lamoua "Old TilDen": 

1104 OLDSMOBILE-$ US 

HOBBYISTS and Collectors want 
thea• nostalqle Antique Autoo
each one eaay to asoemble with 
pr•fabrica1ed partol Actual '4-
acale models. they're decor:,/,• 
and authentic. 6 Yz • to 10 V." in 
lenqlh. Seo them at hobby, toy 
or depa:tment etorea. They're the 
CUI"I thlnqo on wheelol Or write 
to ua. Prornpt ,deU•ery. Guarun· 
IMd Htlalactlon. 

SEE them at your hobby, toy, or deportment store, or to us 
Add 2Sc for and handling; no C.O.D.'s, . . . 

· Hudson Miniatures' '' 0 L D T I M E R S' ' 
SCRANTON HOBBY C ER. Depl. 2 8. Scranton I 0. Po. 

88 POPULAR SCIENCE 

If it is accuracy you want 
ROAD-MISER has it!! 

. 
Any vacuum operated gas mileage indicator or tune-up 

tester ca.n be made to flt your ear to an accuracy within 
1 mile per gallon at maximum level road economy with a 
ROAD-MISER Dial. We supply a set of ROAD-MISER sec
tional dials to cover all probable variations in cars of the 
same specifications. You easily attach the correct dial strip 
to your indicator after making a short mileage check by 
simple instructions . ROAD-MISER leaves all present dial 
numbers exposed on most indicators. The best Index to 
your car's condition is a constant reading of its maximum 
mileage. Test it anytime with a ROAD-MISER equipped in
dicator. Money refunded if not satisfied. (Please give make. 
yeari and model of car. Also, indicator name and dial size. ) 

$ .50 in check or money order pays for set of ROAD-
MISER Dials and airmail postage. · 

ROAD MISER DIALS 4198 Sunnyside Drive 
• Riverside, California 

Giveyour a 
for the joy-ride of a lifetime! Looks 
jus t like a man-size Tractor. The 
p erfect gift for boys, girls, up to 
12 years old. Chain Drive. Sold 
only di rect from factory. Write for 
Literature, FREE trial offer. 

I 

INLAND MFG. CORP., PS-2 • 164 Ellicott St., Buffalo 3, N. Y. 

IT'S FUN TO DO MAGIC 
Be popular! Amaze-mystify-entertain! For 
30 years Douglas has satisfied customers 
all over the world. Now y ou ca n enjoy this 
fascinating hobby. Only IOc brings you our 
new 1950 catalog 500 tricks, containing 
brand new tricks for pocket. parlor, sta~re. 
Join In the fun-send IOc tdayi 

DOUGLAS MAGICLAND 
DEPT. P DALLAS, TEXAS 

~t\itr~ 
BULL DOG Hitches, Park• 
ing Jacks and Axles for 
all types of trailers! 

Write for FREE Catalog 

Hammer Blow Tool Company 
Wausau l.f, WJsconsln 

Here's a really EASY way to remove any palnt. 
enamel, varnish, shellac or lacquer from any 
klnd of surface. Just apply 

WONDER-PASTE 
with a paint brush, and the thickest, most tlme-

- hardened finish quickly turns to. a soft sludge. 
Then watch how easily lt peels off wlth a putty 
knife! The surface ls lett so clean, no tedious 
scraping or sanding ls needed. Sate for wood, 
metal, fabric or your handS. Try WONDER
P ASTE-lt works wonders on the toughest tlnlsb. 

Write to us for Wonder-Paste.leaRe~ 
At paint and ltardware dealers ever'jw~ere 

Wilson-Imperial Company, 121 Chestnut Street. Newark 5, N.J. 
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STOPS LEAKS PER ANENTLY 
Cu t y our fixture replacement, w ater and fuel 
bil ls with Economy Ren ewab le Seats . Make 
economical, permanent repairs quickly and eas lly 
with the Junior Kit ( Ill u s .•) , Repair bathroom, 
k itchen and laundry fixtures. Everything you nee d 
Inc luded In s teel box. This Is a natural f or the 
'' Flxlt ' ' s h ops- get extra Income from making 
permanent repairs on your c ustom ers' ra u cet s. 

Senior Master Kit al so a'l(allable-re• 
P&jrs faucets and valves up to 1" pipe. 
JVrite /or ilhutrated circular 0 11d price•· 

ECONOMY VALVE SEAT CO. 
1426 N. Keating Ave., Chicago, Ill. 

. 
GENUINE BOAT KITS 

Fint Time Ever! Expensive "Yacht" Lookl 
All parts pre<ut, ready to assemble, 

Easy to follow plans. Choice of 11' or 
12' models. Also 6 other marine plywood 
models. 12' utility rowboot $69.50. 

For FREEcatulog 
and name of 
dealer WRITE 

BAY STATE BOAT CO. 
20 MAIN ST., CAMBRIDGE, MASS. 

START A 
FACTORY 
AT HOME 

-and re-cast junk batteries into new, with and 
without new materials; the latest achievement. 
We supply complete instructions and everything 
needed. Big profits daJlyl 

TTERY LABORATORY SCHOOL 
DEPT.PSM, MINNEAPOLIS 4, MINNESOTA 

Start a NEW BUSINESS ! 
or Add to your preaent 

Repair Business 

SHARPEN DULL PIPE WRENCHES 
PIPE TAPS&. DIES 

"GUM" GIRCULAR SAWS 

Write tor Intorm4tion 
J. C. MOORE INDUSTRIES 

BOX S 276, Fredonia, Pa, 

ONAN Electric Plants furnish 
modern city-type electric ser
vice for homes, farm s, cobins 
and resorts beyond the high
line. Lightweight, portable A. C. 
and D.C: plants serve contrac; 
tors, estates, flre departments, 
etc. Automatic standby plants 
protect hospitals, radio sta
tions, hatcheries. Over a hun
dred models-400 to 55,000. 
watts. GOiolitte or Diesel powered 

. 
- ·- · 6724 ROYALSTO!i:,.M~ .... ..3 

& SONS INC. 
MINNEAPOLIS 5, MINN. 

• 
• 

JOW-cosr,~. I·$,N1 
itJfli'A 

II 

GUNS 
IN ONE11 

Modei183D- wilh 
Full a nd Modified 
choke tubes. 

Only $2295 
($23.95 "'"'' 

of Rcxkies) 

GUNS 
IN ONE11 

Model 1850-with 
Full, Modified on d. 
Imp. Cyl. Bore 
choke tubes. 

Only $259S 
($26.95 west 
of Rcxkles) 

The game law• help 
pre•erve fory;outhe 
•port you love. Co
operat• with your 
frienJ tile gam·e 
ward'"' ' An«< be 
cof!siderate of your 
11 host", the pro~· 
erty o~ne,r. ' 

Ask for MOSSBERG SHOTGUNS 

o t your d~ler's, 

FREE catalog-Send for It I 

16502 St. John St., New Haven 5 , Conn. 

BEAUTIFIES 
notural wood, 
p ine paneling 

POLISHES 
furniture, .,... 

woodwork 

lU't C.OMl\KlS O Ml QUA ~ t 

IMPROVES 
paint jo bs 

tl\' 

PROTECTS 
wood and 

m e tal s urfaces 

'Poem;v;.:u 
ISttDO\l 

anna PA\Nl'\NG 

.. 101 H. A N D Y H 0 M E -u S E 5 ! 
Every hoine, every workshop, needs Pol- mer-lk 
BOILED l inseed Oil. Available at all s tores. fnte 
folder tells you how to use it. Write Dept. 604 .. . 

ARCHU-DANIElS- MIDLAND CO., Minneapolis 2 , Minn • 
• 

• 
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" 8 TE" - s ay Toby Shopp e r (left ) 
and Hank Werner, who took these beauties at Fontana Dam, 
N. C., on the new Hula Diver. You control . amazing new 
wiggling action by speed of retrieve. Sinks slowly at rest. 
You control running depth by length of cast and sinking 
time allowed Red-hot open-water bait for Bass, Walleyes, 
and other game fish. Ideal for trolling. 

DEEP PERFECT 
RUNNER CONTROL 

EACH 
$1.25 
AT YOUR DEALER % oz. Choic~ 1 body colors 

WRITE TODAY FOR BIG FREE 1951 ARBOGAST 
COLOR CATALOG-FULL OF PICTURES OF CATCHES 

FRED ARBOGAST & co., INC. 
2362 WEST NORTH STREET • AKRON 3, OHIO 

NEW 

BALL-BEARING 
BUMPER JACK 

. 
e SAFEST, STURDIEST BUMPER JACK 

EVER BUILT! 

e PRESSED-STEEL TUBULAR SHAFT
RIGIDLY ATTACHED BASE. 

e SAME PRINCIPLE OPERATES 
AIRPLANE WING FLAPS. 

e HANDLE CAN'T SPIN WHILE CAR 
IS IN AIR-FOLDS OUT OF WAY 
FOR STORING. 

e FITS EVERY BUMPER. 

ROLLING BALLS REDUCE FRICTION 
-A CHILD CAN OPERATE IT. 

AVAILABLE NOW 
THROUGH YOUR 

UNITED MOTORS DEALER 
OR USE THIS COUPON 

·-------------------------1 United Motors. Service, Dept. S-31 
I General Motors Bldg., Detroit 2, Mich. 
: Send me information about the new 
1 Satinaw jack, .and where I can buy it. 
I 
1--------------------------
1 

· ---------------------------·-----------------------90 POPULAR SCIENCE 
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MONTH AFTER MONTH, YEAR AFTER YEAR, ~~~ 

REM EMBER IT'S _ DANGERO,~,~ l 0n::l.r usm tlr"•-

GOOD/k•RI .-.,.,t$f0ftt --- --- -
- -- ----
~-~- --------

GOODRICH, UNITED STATES, GENERAL, & OTHERS, NOT RECAPS 
our policy Is to sel..ct your tires so carefully, as It our very 
future de ended on the service lven b that articular tlr •... 

·fREE ·tUBE WITH 11 ALL" BLATT'S GOOD GRADE tl ES 
GOOD GRADE, 16 MONTHS GOLDEN RULE GUARANTEE BOND. 
600-16 $4.17,700·15 $4.57111550·20 $7 .97132x6 (8) $8.67 
650·16 4.67 670·15 4 . 77 700·20 8.57 32x6 ( 10) 9.97 
700-16 5.07 710-15 4 . 97 750-20 . 8.67 900-20 13.97 
650·15 4 ,47 550·17 4.67 825-20 13.97 1000-20 1'3.97 

FINEST GRADE, 26 MONTHS GOLDEN RULE GUARANTEE BOND 
THIS GRADE MADE THE BLATT NAME "WORLD FAMOUS." 
MATCHED BALANCED TIRES MATCHED BALANCED TRUCK TIRES 

600-16 $5.37 650-15 $5.97 600· 20 $9.97 900·20 $17.57 
650-16 5.97 670-15 6.27 650-20 9 .97 1000-20 18.57 
700-16 6.57 700-15 6 . 57 700·20 10.97 1100-20 18.57 
750·16 7 .7_7 710·15 6.37 32x6 (8) 10.57 1000·22 17.57 
550-17 5.97 760-15 6.57 32x6 (.10) 11.97 1100·22 18.57 
525-18 5.57 820·15 7.07 750-20 14. 57 750-16 (8) 8.97 
650-18 6.97 475-19 5.97 825-20 17.57 1100·24 21."!57 

Military Xtra-Traction Guar. 45,000 Miles (Reg. 16 mos.) 
750-16 I 900-16 750-20 

R~l~,;· • . • • • $11 Reg. . . . • • $11 Reg • .• , $10.47 
x Xtra Xtra 

~~ 

BLATT BLDG. , GIRARD & LANCASTER 
AVES., DEPT. PS, PHILADELPHIA 31, PA. 

Send chec k or money order and this ad f or rush shipment. W e 
won ' t sh i p a tire w e wouldn't u se. The n ame t o t rust I n rubber. 

Shipments RUSHED Down South, Up North and. Far We'St 

lnterchonqeoble rifled 
barrels for 5 types of 
ammunition •. 22 or .1n 
Col. Hy-Score Pellets & 
Darts, & 88's. Smoll 
gome HUNTING, Indoor 
and outdoor TARGET 
shooting. The perfect 
"ift. At your deal~f now 
or write Dept, 5-2 

PUMPING 

HY-SCO.RE 
5 in I 

AIR
PISTOL 

ONLY 

$19.95 

$ FREE COURSE! BIG PROFITS! $ . 

-Flocks & Sandblasts 
Pual Purpose Spray Gun! Uses enly 251bs. Air Pressure! 
• Thou sands of us es In Home, Shop, Industry : 
Mak es Auto Interiors Clean &< New, Lines 
d r aw er;;, M nrproors lamp bases , Refinishes any 
object. All In colorful Flock. Etch &< Frost win· 
<lows . gtnssware, etc. Removes Paint &< Rust from 
Aut o s . Tools. Guar anteed ! Sene! $19.75 or write 
ro r free Info rmation . Complete Flocking Supplies! 

BLASTO SPRAY GUN MFG. 
Dept. PS-2 , 7007 Haas Ave., Los Ang.,les 47, Calif. 

s 
Ford & Chevrolet ...................... $ 

All other popular cars.. ........... . 

RS 
4.45 

5.45 

V-8 Dual Sets ............................ 15.95 

Chromed Silentips...................... 2 .95 
{Please state make & year of cor on oil orders.) 

SANDEE MUFFLER CO. 
5 643 Corryne Place • Culver 

8 NEW MODELS! FROM $42.50 
P~ams • Cartop>- Skiff•- Rowboat>· Sailing Pra ms • 
Speed Hulls • Runabout• •.• 8 to U ft. 
Every model thoroughly g uaranteed •• • F'oned 
marino material .. 

Easie>t homo construdion known I 
No " throwa way•• ijg required. 
All brass saew fastening., 

Available a t your Favorite marine 
rtote • or order dired. 

• Copynghted material 
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Thrills and adventure are all around you, when you 
ride the exciting, super-smooth Harley-Davidson 
Hydra-Glide! It's your all-season ticket to endless 
good times, on delightful gypsy tours, sightseeing trips, 
at races, runs, and other motorcycling pleasure-events. 
Easy to buy on convenient terms, so why not join in 

. the fun? See your dealer today. Mail coupon now. 

• 

--------------------~ 1 HARLEY-DAVIDSON MOTOR CO. ·a 
1 Dept. PS. Milwaukee I, Wisconsin 1 
1 Send me free copy of ENTHUSIAST 1 
1 1\Iaga?.ine filled with motorcycle action 1 
1 pictures and stories ; also literature on 1 
1 

uew 111odels, 
1 

I I 
: Name---------------------------------------- : 

I I 
I Add•·ess----------------------------------------- I I I 
I ' . I 
I C1tY-------~--------------------State____________ I 

~-------------------------~ 
OPPORTUNITY: VaLuable franchises available for full line of Big Twins and 125 Model. Write today. 
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23 MODELS-SAVE 50% 

WORLD' S BEST BOAT BUY! 

Runabouts 
12 '-16' 

12'-14' 

16' Spo rt Cruiser 
$330 

Skiffs 1 0 ' -14' 
$55. Up 

$137. up utboords 12'-16' 

Exclusive $125 . up 

features. Top
grade materials. 
Precision cut and' 
pre-assembled parts. 

' ......... 
( , ' 

Kit prices approx. • F.O .B. Buffalo 
Advance d de-
sign. Top 
performance . 

BOAT PLANS- PATTERNS 
Over 50 modern plans and full size p at
te rns. Ra('inl( classes, c ruisers. inboards, 
.outboards , sail - hy famous designers. 
6'-30'. C:ATAI.OG 35¢ . Catalog and 
boat huildinl( h9ndbook, Sl.OO 

BOAT HARDWARE 
Sen<l 10¢ for l ite rature on small boa t 
h a rdware, paints and finishing m ate• 
rials . Lite rature and book "How to 
paint your boat " 35¢ . 

H£ f CTS ABOUT 
FISHING RODS FREE! 

• What kind should you buy? Solid steel, tubu
lar steel or _glass? What are the advantages of 
each? Which gives best action-most sport
best value? A new "True Temper Fact Folder" 
explains the merits of each. It describes wortd•s 
finest, most complete line of rods-including 
the new True Temper Dynalite laminated glass 
fiber rod. No obligation-write today fo r free 
copy. 

r----- USE THIS COUPON PLEASE -----., 
: fRUE fEMPER 
I 
I 
I 
I 

MAKERS-THE ROD Of CHAMPIONS 

Sporting Goods Division. Dept. 10 
Geneva, Ohio 
Please send your new True Temper Fact Folder to-

I Name ___________________________ ___ 

I Stree'-----------------------1 
I Ciey~. ------------------------------1 -State ___________________ _ 

I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
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• Lubricates 
<. 
~ 

j 

~- ~· Prevents Rust 
i1 

• Cleans • Polishes 
SOLD EVERYWHERE 

Are You Interested In 

HOOT I G? 
Send 6~ in stamps for sample copy 96-
page 35~ monthiT. magazine. The AMERICAN 
RIFLEMAN, exc usively about guns and 
shooting. Or send $4.00 for subscription next 
12 issues, and receive 2 back numben, free. 

NATIONAL RIFLE ASSOCIATI.ON 
1605-C Rhode Island Ave., N. W ., Washington 6, D.C. 

WORLD'S SMALLEST RADIO .99! 
made today. Cigarette P a ck Siu- A 
Rear Ra dio-Not a Toy! No tube'S, 
batteries or e lectric "plu g-Ins • • 
n eed e d ! Red plastic cabinet. Gua r a n· 
teed to work on local stations tr used 
as dl r cclod or money back! Use most 
a nywhere you go! Should ltul /or years! 
SEND ONL Y $ 1 .'()0 (bill, ck., mo.) and 
pay postman S3.99 C.O.D. plus postage or 
send S4.99 for p.p. delivery, Comple te 
with personal phone and Extra Lon g 
Distance Ae ri a l Kit. Wonderful Gi fts . 
Limited Supply o n Ha nd- Orde r No w ! 

KEAR NEY . N 

26" OPERATING SCALE MODEL SUBMARINE 
Heavy duty s pring motor drh·es twin propellers thru sealed gears. 
running In oil. Water ballast chamber with air valve control for 
diving or operating s ubmerzed. 

CONSTRUCTION KITS AND ASSEMBLED MODELS 
P rice Range $3.95 to $16.50. Send 3c stamp fot· d e tail literature. 

WESTLAKE MODEL CO. Dept. PS US ERIE. PA. 

It's easy as .A·B ·C to built your own 30-Tube 
TV set . . . tiny pocket raQlo . . . luxury portable 
.. . . home intercom s-;stem . .. 3-speed record 
player .. . and no ·less than 73 other sets! De
tailed plans with step-by- step pictures tell you 
correctly H OW TO BUILD 78 RADIO AND 
TELEVI SION SETS! This big bargain book 
is handsomely printed in SIX colors .. . 256 
pages . . . cloth-bound . . . over 900 charts and 

1.98 if you order whi Je this edition lasts! 

TRY IT FR££ FOR 7 DA YSI 
Drop us a postcaru today and we'll rush this amazing, easy-to
follow book now for a FULL WEEK'S FREE TRIAL! On deliv
ery, pay postman only $1.98 plus postage fees--or send $1.98 now 
and we'll pay postage-then try it yourselt for 7 days WITHOUT 
OBLIGATION!' If not delighted, return book for full r efund. 
Order from: 
POPULAR SCIENCE, .Dept. 251, 353 Fourth An., Now York 10, N. Y. 

' 
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THE NEW 
• 

• 

SEA-HORSE 
WITH GEAR SHIFT •• • SYNCHRO TWIST-GRIP SPEED 
CONTROL • •. SEPARATE MILE-MASTER FUEL TANK. 
A super-powered motor that handles easily. A smooth-running 
motor with an unbelievable range of performance. A Gear Shift 
motor with Neutral-Forward-Reverse. A long-cruising motor with 
separate Mile-Master Fuel Tank. Ideal for speed (over 30 m.p.h.) 
- "big" waters-outboard cruisers-water sports-and fishin'! 
See it! Drive it! Look for your Johnson dealer's name under "Out
board Motors" in your classified phone book. 

FREE! NEW HANDY CHART. Fun details on the 4 versatile 
Sea-Horses for 1951 ••• a motor for every outboard need. Write today! It's free! 

JOHNSON MOTORS, 500 Pershing Road, Waukegan, Illinois 
In Canada: Johnaon Motora, Peterborough 

FOUR VERSATILE MOTORS FOR 1951 

SEA-HORSE 25 

SEA-HORSE 

SEA-HORSE 

10 
5 

25 H. P. . . . • . . . . . . 85 lbs. . . . • . • • . . . $390.00* 
With Gear Shift, Synchro Twist-Grip Speed Control, six 
gallon Mile-Master Fuel Tank. 

. 
10 H. P • •••••••••• 58 lbs •••••••••• , $295.00* 
With Gear Shift, separate Mile-Master Fuel Tank (6 gal.) . 
5 H. P ••••••••••• 44 lbs . • •• • •••••• $187,50* 
World's fishing favorite. Neutral Clutch. No Shear Pin. 

21 L2 2.5 H.P ••••••••• • • 31 lbs . • ••••••••• $137.50* 
SEA-HORSE 7~ World's lightest Alternate Firing Twin. 

. 
*All prices f.o.b . factory . All prices subject to chanAe without no
tice. All h.p. ratinAs are OBC Certified brake h.p. at 4000 r.p. rn • 
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S·HP 
GRAVELY Tractor 
OFFERS 20 MONEY -MAKING TOOLS! 
Make good money this spring plowing gardens 
with the powerful Gravely Tractor! Perfect 
seedbed in one oper~tion. It's easy to earn $30 
to $40 a week-extra! 
The tractor does the work-you collect the fee . 
After plowing season, use Sickle or Lawn Mower 
attachments for cutting brush, weeds, lawns. Re
member, with 20 tools, Gravely does every lawn, 
garden and field job ! All-gear drive, power ni

. verse; moderate investment .... An 
easy way to get a Gravely of your 

own-and make a profit be
sides! · 'Power vs. 
Drudgery" tells you 
how to put Power to 
work making i:noney for 
you! Spring's almost 
here-write today! 

ROCKBESTOS . 
E-ICING KIT 

4 u 

••• saves costly repair 
o f w. a II s a~ d c e i ·l i·n 9 s 

This complete heating kit- ready to use
protects 18' of roof by melting ice on roof edge 
and gutter. Eliminates winter water damage .• , 
costly replastering and repapering . 
Easy to install ... will not damage 
roof. Kit ,contains 60' durable, 
lead-covered heating cable with 
plug, roof clamps, instructions. 
120 Volt AC-DC. 
RO~KBESTOS PRODUCTS CORP. 

·· New Haven. Connecticut , 

See Your 
ELECTRICAL 

DEALER 
or 

WRITE to 

• 

... 

· .. 

• 

' GRAVELY MOTOR PLOW & CULTI VATOR CO. : ~ , r=~~Y~eu~r~Ow;n~A~u~th;en~t~ic~M~in~ia~tu~re~S~h~i~~ii~~~~~~~~~~IA~~~~~~~~~~ 
Anyone can build an IDEAL t~hlp 
model . . . Just a fi>w hours of 
s imple, satisfying work and you 
have a completed historic minia
ture you'll proudly dt.;playl No 
workroom. no tools necessary-

BOX 284 DUNBAR, W . VA. 

SHOOT WrrH SAFETY 
BE SAFE-SHOOT WITH COMPRESSED AIR- ALWAYS READY 
No Cartridges or Tanka to Replace or Recharge. If you want the most 
PRACTICAL GUN to use anywhere-inside or outdoors- get a SAFE
CLEAN- ECONOMICAL BENJAMIN with Adjumble Power and 
Amazing Accuracy. Send for Free Folder of Latut M6dela Today. 
BENJAMIN AIR RIFLE CO.. 113 MARION ST •• ST. LOUIS 4, MO. 

HARDENING • FORGING • MELTING 
for general heat-treating applications 

UTILITY OIL BURNER 

$89.50 fob 
Specifications: 26" x 10" x 9 " : ;!2 lbs; 50,000-200.000 Btu/hr: 
2800° F max. temp.; 110\'. 60 cycles; fuel gra,·tty feed; mnnual 
operation; controllable atmosr>here. 
~on verts keros ene, # 1 or # 2 fuel oll Into a cletm, hot, gag 
ftarne for firing Into o•: ens . furnaces. forge~ or Into open. 
Tell us your needs . We furnl>"h plans, or build furnaces to !<Ui t 
your require ments . Average unit costs $20. to construct. \Vrlt e 
for literature and specific d ata. Immediate delivery. ('ompl<·« 
s atisfaction g-uaran•eerl. 
STODDARD PRODUCTS CO., Inc., 66 Amity Road, New Haven 15, Conn. 
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kit contains simpl e plans. many 
finished parts. ORDER TODAY! 

GOLDEN HIND 
Sir Francis Da·al<e's Flagship only 
$1.50 plus 15c postage for com
plete k i t. Send 15c for catalog of 
various models . 

IDEAL MODELS 
28 W . 19th St.. w Yo rk 11 

:~~~~x·:.~ FRUIT TREES 
Gorct~tousFlowertncShnabstOrnamentals,Roses 
Get FREE SALES KIT-make money fast demon
strating world-famous Stark Patented Apple, Pear, 
Peach and other fruit trees, Grapes and Berrie a. 
GorR"eoos flowerinw shrubs. roses, ornameotals sell 
fut to home owners. Sensational hardy, Quick Bear
ing new varieties. Enormous demand for small farms . 
home yards,etc. No exl!._erlence needed. Rosh name 
tor_g;i!'nt kit and Color Plate Book-FREE. 

STARK BRO'S, Dept. 1292. Louisian a, Missouri 

PLYWOO.D BOAT ·KITS 

Build th is 
12-f t. spor t run
about from ready-cut 

$97!! 
1 Freight 

lnCIUd4'1t I 

pans. Kits include all hard
ware, paint . etc .. to complete the boat shown. Send for free 
folders of all models as low as S32.00 freight included. 

TAFT MARINE WOODCRAFT 
Dept. s. 636 39th Ave., N. E ., Minneapolis 21, Minn. 
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Basic research · at RCA Laboratories has led to most of today's all-electronic television advances. 

Why show RCA Laboratories 
inside your television receiver? 
Because almost every impor
tant advance leading to all
electronic TV was pioneered · 
by the scientists and research 
men of this institution. 

The supersensitive image or
thicon television camera was 
brought to its present perfection 
at RCA. Laboratories. The kine
scope, in these laboratories, be
came the mass-produced electron 
tube on the face of which you now 

watch television pictures. New 
sound systems, better micro
phones-even the phosphors 
which light your TV screen-first 
reached practical perfection here. 

Most important, the bulk of these 
advances have been made available to 
the television industry. If you've ever 
seen a television picture, you've seen 
RCA Laboratories at work. 

• • • 
See the latest wonders of radw, televi
sion, and electronics at RCA Exhibition 
Hall, 36 West 49th St., N.Y. Admission 
is {ree. Radio Corporation of America. 
Radio City, New York 20, N. Y. 

. 
h rough r esea rch a t RCA Labora

tories, today's RCA Victor home televi
sion receivers are the finest example of 
modem electronic engineering. 

DIO ~ORPORAFION tJ' A.,ERIC'A 

World Leader in J<a~o-Rrsl- in 7elevision 
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Over fourteen million Motorists, Farmers 
and Fleet Owners use Fram Filters 
to Protect their Engines I 

· CLEAN engines last longer! Dirty engines die young! And, From 
.. cleans the oil that cleans the motor." Takes out the harmful dirt, 

dust, grit, sludge and abrasives that contaminate the oil and cause 
excessive friction, wear, breakdowns and repairs. 

THE DIPSTICK TELLS THE STORY 
. 

When the oil shows dirty on the dipstick, it means one of two things: 
If you don't have an oil fil~r, you need a famous Fram Oil and Motor 
Cleaner. If your car has an oil filter, you need a new Fram Replacement 
Cartridge there's one to fit most every make oil filter. 

Insist on genuine Fram Replacement Cartridges for top performance. 
You can always depend on Fram .•• world's largest manufacturer of 
Oil, Air, Fuel and Water Filters. Because when you install FRAM .•• 
you don't risk a red cent. All Fram . 
Filters are unconditionaUy guaran
teed! FRAM CORPORATION, Provi
dence 16, R. I. In Canada: J. C. 

. ·Adams Co., Ltd., Toronto; Ont. 

96 POPULAR SCIENCE 

To pf tlte nante ol your 

••ar•sl From Dealer, call 
W..,.,.n Union by winher 
artd ask lor Ope,., 25 

• 1nes 
Only Fram Offers You 
Complete Engine Protection 
Now, famous Fram Filters guard 
engines at every vital 
point. Seal out the 
deadly abrasives that 
rob miles from engine 
life. Remove harmful 
corrosives formed 
internally. Seal in 
engine perform
ance and life. 
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This onth 

These Are W ar's Dirty Tricks : And here's one be
ing played on a South Korean mine sweeper by 
a Russian-type contact mine. P age 1 o 7 

Ever See a T e l e vis ion Came r a Smoke a Cigar? 
One TV show really has such a ta lented camera 
-it eats pie and drinks coffee, too. Page 106 

This May B e Tomorrow on Whee ls: GM's startling 
300-hp. test job is a crystal-ball look into what's 
in your car future. Page 13 o 

Baby Watc h es an Atti c Grow Up: Here's how you 
can expand that bare upstairs into living quar
ters- and save many dollars. Page 1 7 7 

Want a Flying Saucer? Then see how easy it is 
to build th is seagoing version that can hit 30 
m.p.h. Hull cost is only ~45. Page 226 
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1950 PLYMOUTH 

These light patterns, traced by a wheel and the car body, show ( top) how the old-type shocks 

• 

• 

• 
• 

• 

• 
• 

• . ' 

• 

' 

The ditch really gave the car a bouncing, as 
you c:m sec from this picture made in the day
time. When we took the pictures at night, the 
beams from ct couple of flashlights traced on 
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• 

• 

• 

, 

photo fitm rhe movements of both the sprung 
and unSiJr ... :1g weight. Take another look at 
the two p,u1ds now. Tlw rear wheels actually 
left the gro11n•l w'th the old-type shocks. 



• 

POPULAR 
SCIENCE 

let a Plymouth bounce when it hit ·a ditch. Lower traces show pattern made by new ones. 

PS's self-styled Doubting Thomas gets 
a surprise when he tries out a new type 
of shock absorber at his big Speedway. 

By Wilbur Shaw 
PS PHOTOS BY HUBERT LUCKETT 

REPORT FROM THE 

DRIVER'S SEAT ••• 

• 

EVERY so often an au
tomobile manufactur

er puts something in a car 
that makes people say, 
"Why didn't they think 
of that before?" Plymouth 
for 1951 has done just 
that. This car has a new 
kind of shock absorbers 
that take most of the 

jounce out of bad roads. 
I had my reservations about what could 

be done with shock absorbers when Plym
outh offered to send me a spanking new 
car from' Detroit to the Indianapolis Speed
way last December. They sent not one car~ 
by the way, but two-the second one was a 
'50 for compadson. 

In the racing business we have experi-

... 
~· 

Chrysler Engineering figured out how to mount 
two flashlights (arrows) used in tests above. All 
Chrysler Corp. cars have new "OriHow" shocks. 
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TUBES 
IMPROVE FLOW 
CHARACTERISTICS 

• 

• 

CONVENTIONAL 

. 

• 

• 

ORIFLOW • 

The principle involved in the Oriflow shock 
absorber is shown in this diagram. When car 
wheels hit bumps, the fluid-filled cylinders of 
the shocks move up and down over stationary 
pistons. This forces the fluid to circulate back 
and forth through passages in the piston . . These 
passages restrict the flow and damp the car's 
springs. In conventional shocks these passages 
are holes in a thin plate. It's a characteristic 
of such plates that their resistance to fluid flow 
builds up fast as fluid velocity increases-as in 
a hard jounce on the road. So, through a relief 
valve · in the shock's base, the flow-resistance is 
compromised to take bumps averaged between 
mild and severe ones. In Oriflow, the passages 
are long and tubular. · Their resistance to fluid 
flow builds up more gradually. So they cushion 
a car against both kinds of bumps. .. 

• 

mented with all sorts of shock absorbers. 
The best of them relieved · the drivers of 

· only a part. of the punishment inflicted by 
hours of pounding driving on ' the race track. 
When a race ends a driver feels as though 
somebody has beaten him from head to foot 
witlr a baseball bat. In a long race the shock 
absorbers get so hot that they crackle if you 
drop a little water on them. 

First let's straighten out some possible 
misconceptions about shock absorbers. As 
the Chrysler Corporation itself points out, 
the name shock absorber is an inaccurate 
descliption. The real shock absorber in a 
car is the spring. It squeezes up when a 
wheel hits a bump. It takes the impact. 

What we know as the shock absorber 
could be called more truthfully a· spring 
damper. It isn't the bump in the road that 
gives you a rough ride. The springs take 
care of the bump. It's the unflexing and flex
ing of the spring following the bump. The 
bump jounces the wheel and the wheel flies 
up to squeeze the spring together. That 
stores energy in the spring. 

The energy has to go somewhere. It's 
taken out as the spring alternately com
presses aHd extends itself, with shorter and 
shorter oscillations, until finally it stops. 

The "shock absorber," so called, performs 
the simple function of helping damp out the 
spring's stored energy. It shortens the time 
of oscillation, bringing the spri~g to rest 
faster. The shock does this by converting 
the spring's energy into heat and then radiat: 
ing the heat to the air. 

I was from Missouri when I got behind 
the wheel of the· new Plymouth. I know that 

Facts on '51 Plymouth 
So MANY readers have written me for ad

ditional details on the cars I try out that I am 
adding a fact list to each report from the 
driver's seat. Here's the first one: 

Make and model: Plymouth four-door 
"Cranbrook" (formerly the Special Deluxe). 

Engine: 6 cyl. L head; 97 hp. at 3,600 
r.p.m.; car weight per hp., 33.8 lb.; bore and 
stroke, m~" by 4""; compression ratio, 7: 1; 
piston displacement, 217.8 cti. in. 

Engine piston travel: (in feet per car mile 
at 20 m.p.h. )-2,140. 

Crankshaft bearing surface: 34.61 sq. in. 
Torque: 175 lb.-ft. at 1,200 r.p.m. 
Transmission: 3-speed manual shift. 
Rear-axle ratio: 3.9: 1. 
Steering ratio: 20.7: 1. 

100 POPULAR SCIENCE 

Radius of turning circle: 39' 7". 
'Effective brake-lining area: 143.8 sq. in. 
Springs: front, coil; rear, semi-elliptic. 
Weight and outside dimensions: 3,280 · 

lb. (est. ) ; height, no load, 64""; over-all 
length with .bumpers and guards, 193~"; 
width, 73""; wheelbase, 118~"; front over
hang, 32""; rear, 42~"; tread, ·front, 55~"; 
rear, 581'lf ". 

Inside dimensions: Seat-cushion width, 
front 55", rear 57"; legroom, front 40"", rear 
42~"; headroom, front 36", rear 36"; seat 
height, front 15", rear 15~"; vertical distance, 
steering wheel to seat cushion, with seat in 
mid-position, 5~"; front-seat adjustment, hori
zontal, 5"; vertical, 1)$". 

• 

Tire size: 6.70 by 15. 
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in almost any shock I've ever seen the manu
facturer has had to compromise on riding 
qualities. If a shock is set-or calibrated, as 
they say-for hard bumps, it doesn't do so 
well on little ones, and vice versa. So shocks 
are set at an in-between point. That gives a 
car owner maximum spring damping right at 
that in-between point and nowhere else. 

To establish the comparison between the 
old and new shocks, I first drove the '50 
Plymouth around the Speedway and then 
into a rough section of the infield. 1'he track 
had three inches of snow on it. Here's some 
of the playback from my tape recorder: 

The t1·ack' s slippery ... I can feel a little 
skittishness i1l my front wheels ... but like 
all Plymouths, this car has ·good road-keep- -
ing quality and fine directional stability. 

The infield, which is rough, jounced me 
around. I had to grip the steering wheel 
tight to keep ·my seat. There's a fairly deep 
drainage ditch along one of the infield roads. 

"How about it?" I asked Dick Steding of 
Chrysler Engineering, who had come down 
to shepherd his cars. "Shall I try the ditch?" 

He nodded. 
"It's your car, remember," I warned him. 
I took the ditch at 15 mile'S an hour. 

Double Whammy in the Ditch 
• 

I wouldn't want to do this for a living. 
It's rough . . .. Now we'll try it at 20 ... 
wham! . . . And now 25 . . . double wham
my! That's too much punishment. On that 
last run the spring rebound almost sent me 
·through the roof. I almost lost control. 

Let's not overlook other improvements in the 
'51 Plymouth. Here's another. A rigid yoke 
ties the entire front end of the car together for 
better roadability and fewer rattles. 

·I ... 
• 

-
I had had enough of that. I drove back to • 

h d d f h k Another thing I liked about the car was the 
t e main gran stan section O t e trac 10-piece grille arrangement. The parts are in-
where we had parked the '51 Plymouth, and dividually replaceable. If you bang up your 
changed mounts. This was a sedan, one of front end, it will cost less to get it fixed. · 
ten models in the line. I took another turn , 
around the track. 

The front end's restyled. A lower hood 
line gives you much more road visibility. 
There's . a bigger rear window . .. the igni
tion switch also energizes the starter-turn 
the key past "on" and you're in business. 

There are no drastic changes in this car 
from 1950. The instrument panel is like an 
airplane's . . . it's assembled in sections for 
accessibility ... the seats are soft. 

Plymouth, by the way, has coil-spring in
serts for the seats to accommodate extra
heavy owners. They can be had for free . 

This ca·r has an elect1·ic windshield wiper. 
It replaces the vacuum type . . . the entire 
Chysler Corporation line now has electric 
wipers. The only fault I've got to find with 
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The instrument panel, shown here with me be
hind the wheel, is new too. The sectional parts 
detach easily for accessibility. The rear view 
mirror is a full two inches wider. 

. . 



electric wipers is that often they don't have 
enough speed ... they don't sweep the 
windshield often enough in a heavy rain. 

I don't think the sound level is as good as 
in the '50. There's too much travel in the 
gearshift-lever action, but Plymouth always 
has had that fault . The brakes, though ... 
nobody could find fault with them. 

Or the engine. Give Plymouth credit ... 
they've always made an engine-and a car, 
for that matter-as dependable as my grand
father's old dappled gray mare. The car's 
fast .. . a Plymouth won a 500-mile stock 
car mce at Darlington, S. C . .. . The shelf 
above the instruinent panel is glossy-fin
ished . .. it reflects too· much light. 

But most of the attributes of this car are 
. . . I'd say this car represents, most of all, 
dependable transportation . ... 

People are going to wonder why Plymouth 
isn't offering an optional automatic trans
mission for '51 . .. like Ford and Chevrolet 
. . . I understand they decided against it 
because the extra cost would shove Plymouth 
up toward Dodge in price. . . . 

It was time for me to. play cowboy with 
the shocks. I hit the bumps on the infield. 

She rides better . . . no doubt about that 
. . . hut I still get jounce . . . I'll need some 
more convincing . .. one thing . . . there is 
little or no wheel-hop. I've always got con
trol. ... 

For an hour or so I experimented with 
those spring dampers. The more I drove, the 
better I liked them. That was fine. But 
what would they do on that ditch? I 
squared away. 

Fifteen miles an hour on the dial ... 
there's . . . well,. it was there . . . the ditch 

• 

A comparison of the '50 and '51 cars (the '51 
is on the left) will give you an idea of the 
changes that have been made in the front end. 
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This Month's Shaw-ism 
It isn't a curious coincidence that 

the man who treasures his car gets 
the best plice on his trade-in. 

was there . . . something's wrong, hardly 
any jounce . .. . Evidently I didn't follow 
the trac"ks I made with the '50 job. I must 
have hit the ditch where it was shallower. 

I tlied it again, this time at 20. ·I was go
ing through the same place, all right. I 
checked that. · 

The shocks keep saying the ditch isn't 
there . . . the car keeps its feet on the 
ground ... there's no loss of cont1'ol. 

This was too good to be true. I tried the 
ditch again, at 35 miles an hour. 

I'm releasing the wheel at the moment of 
impact-look, Ma, no hands! ... she keeps 
her · head like a lady. 

"Well?" asked Dick Steding, as I dis
mounted. 

I suppose I'm an irascible so-and-so. ''I'll 
tell you in a minute," I said. I had to be 
sure. 

I slipped into the seat of another make of 
car standing nearby and made for that ditch. 
Wham! The body hit the bumper blocks, 
and I took off on the rebound for a flight 
toward the roof. The wheel saved me. I 
turned around and braked to a stop. 

"Well?" Sterling repeated. 
''The apologies of a Doubting Thomas to 

the Chrysler Corporation," I said. END 

The wheel tread has been boosted by about a 
half inch in front. The span between the head
lights is 54:!1 inches, 3'-4 inches greater. 
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1 Seat to Replace Sidecar. Instead of be-
ing tossed around in a conventional side

car, the passenger on a motorcycle fitted 
with this side frame would ride on a seat 
that is astride a third wheel. This new ar-

I 

2 Stove to Save Space. Designed for use 
in the cramped quarters of small apart

ments, this compact stove has only one set 
of heating elements. Mounted on a drawer
like section, they can be pulled out to serve 
as a three-burner range for frying and cook
ing or they can be pushed in to provide 
heat for a baking oven~ 

• 
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rangement, it is said, provides the passenger 
with a handhold as well as a seat and allows 
him to brace himself against the bumps and 
jolts on a rough road just as well as the 
driver does. . . . 

3 Holders to Aid in Ironing. There 
should be no trouble keeping large pieces, 

such as sheets, off the floor when they are 
being ironed on a board fitted with the two 
fabric troughs illustrated. The trough· near
est the person ironing holds damp, unironed 
part; ironed portion is fed into the trough 
on opposite side of board. 

Turn the page, please, lor three more new ideas. FEBRUARY 1951 103 
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4 Ditching Gear to Save -Fliers. Should 
the passengers of an airplane equipped 

with this proposed rescue device be forced 
to abandon the plane at sea, they would 
climb into a compartment, a part of the 

I , 

5 Heat to Soften Old Putty. The · old 
putty around windows would be easy to 

soften and remove with this chemically 
treated strip of flammable material. Having 
an adhesive backing, it can be stuck to the 
putty. When ignited with a match, it burns 
slowly to provide just enough heat to soften 
the putty for removal. 

, 
I 

I 
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fuselage, which would be pulled free and 
eased ~own by a parachute. Inverted by a 
self-righting mechanism, the fuselage section 
and an inflated, rubberized-fabric bow would 
form the hull of a boat. 

( 
• 

6 Luggage Rack to Fit on Car Door. 
When the modern car lost its running 

boards, it also· lost the space for .a running
board luggage rack, and bags that couldn't 
be crammed into the trunk became a prob
lem. This door luggage carrier is designed 
to solve the problem. Suction cups and 
clamps hold it firmly in place. 

Patents on. these inventions haue been grotUed to: 1. H. R itzel, New York, N. Y.; 2. L. Ham. Selma, Ala. ; 3. S. Z el1:er, 
Calumet City, Ill.; 4. B. 1'oru/£Shend , Croydon, Eng. ; 5. R . Martines, Cranston , R. 1.; 6. W. B ishman, Mi,meapolis, Minn . 
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Recoilless Rifle on a Jeep Is Newest Tank Buster 
THE Army is handing another deadly out any known foreign tank. The new rifle 

weapon to its tank hunters. I t is a 105-mm. is a compara tively light, easy-to-handle 
recoilless rifle mounted on a jeep. Shown weapon that can be operated by two men. 
above being demonstrated at Aberdeen Smaller recoilless rifles, hand-carried, are 
Proving Ground, it is reported able to knock also used against tanks ( PS, Oct. '50, p. 98 ) . 

Car Works Pushover Gate 
WILLIAM BENKE got tired of jumping in 

and out of his car to open the gate to his 
west Texas ranch . So he invented the auto
matic gate at left. The car pushes down 
the gate (top photo); rides over it ( cen
ter ) ; then, after hydraulic checks hold it 
down, it 1i ses (bottom ) . Hawley Mfg. Co., 
Houston, makes the Push-Over Gate. 

Heating Unit Wraps Around Anything 
HEATING wire that can be wrapped 

around anything you want to keep warm is 
now available by the foot. Spring-steel 
sheathing makes it very flexible, so that it 
can be coiled around pipes or chemical 
vessels (below) . Titan tvfanufacturing Co., 
Buffalo, N. Y., makes the units in several 
lengths, voltages, and heating ranges. 

·.----..._ 
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Cigar-Smoking 
Camera Acts 
in TV Show 
T HERE'S a camera that smokes cigars on 

one television show. It also drinks coffee, 
eats pie, stands up , and walks through door-

• 

• 

• 
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. ways. For the camera plays the title role of 
the detective in the weeklv whodunit, Du
mont's "The Plainclothesm~n .s. 

The neatest trick comes during the com
mercial, when the camera lights up on~ of 
the sponsor's Harvester cigars. This scene 
requires the services of thTee men: the 
cameraman, who must jockey his camera 
and adjust focus accurately; Kenneth Lynch 
(the Plainclothesman's voice and hands) , 
who strikes the match ; and an assistant, who 
holds the cigar and puffs through a tube. 

• 

- . 
• 

. 

To the audien ce, it looks as if the 
camera is smoking a cigar ( below ) . 
Photo at left shows how trick is done . 

• 

H ands of the character the camera 
represents belong to actor Kenneth 
Lynch, who crouches out of view . 

• • 

Su!'.pcct ( really innocent ) is shown 
badge ( below ). Hands arc all you 
ever sec of Lynch, who's also the voice . 

• 

• 

• 
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The sitting torpedoes are nasty, 
cheap, and deadly. Korea was a school for 
our sweepers, and a warning. 

By John F. Loosbrock 
AN UNDERWATER mine that costs about 

..t\. as much as a secondhand car can sink a 
million-dollar ship. And mines are made to 
order for a Russian-style war. They are 
cheap, efficient, and can be planted freely 
by a land-based nation with Uttle shipping 
of its own to wony about. 

Mine-warfare men are closemouthed about 
their devilish devices. In fact, mines and 
countermeasures are under even tighter se
curi ty than submaril}es and anti-sub opera
tions. Both come under the Assistant Chief 
of 1 aval Operations for Undersea vVarfare, 
Rear Admiral Charles B. ~1omsen. 

"Swede" Momsen, a doughty old subma
riner himself, wryly refers to his mine-war
fare men as "the dirty-b·ick department." 

Some of them are in the bad-dream business 
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of thinking up new ways to make the target 
bigger the bang. Others are in what is 
politely called "countermeasures," mea~ng · 
going out in little ships and sweeping up 
the other guy's dirty tricks. And some of 
the countermeasure men are the talent 
scouts who catch and cut open the live 
enemy mines to see what makes them· tick. 

Mine men are trappers, and trap-snap
pers, rather than hunters. They seldom get 
a huntsman's personal satisfaction, and they 
collect no "hazardous duty" pay. But the 
men in the super-silent service have a pride 
in performance rivaling that of the sub-
mariners or Rangers. ·· ·· 

Quietly and competently ferocious, mine
warfare men claim that mines have sunk 
more ships per dollar than any other weap
on. ~But, so secret and unspectacular is their .· 
work, · they never get enough to do the job·· 
right-in anybody's navy. 

Hitler Missed a Chance 

No nation in history, says Momsen, has 
ever used enough mines of the right kind, 
qespite their deadly relative efficiency . 

. Hitler could have bottled up Britain tighter 
than a quart of champagne if enough mag
netic mines had been sown while they were 
still new, and very dirty, tricks. And there 
is the latest lesson of Korea, where Red 
mine fields halted a fleet for days. Five 
sweepers were lost, three of them U. S. 
Navy ships, but our mine people remark 
that the Reds thus provided a fine school 
for countermeasures. And, they add, once 
again there were neither enough mines nor 
enough variety in triggering. 

"If we had faced a mixed bag of enemy 
mines," one Navy mine expert told me, "we 
could have lost a lot more ships." 

By "mixed bag" he meant a calculated 
mixture of different kinds of mines. For 
mines are much more complicated mecha
nisms than the original moored contact 
mine. This was the Model-T kind found in 
numbers off Korea. It consists of a big metal 
ball loaded with high explosive, with an 
anchor to keep it at the right depth in the 
right place, and a number of projecting 
"horns" that make it go off when touched. 

The catch is that it's been around for so 
long that the . minesweepers know how to 
handle it. Sweeping moored mines is like 

At right is a cutaway drawing of one Russian 
mine, a simple, moored contact type. How 
it works is shown in sketch above it. 
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Airplanes like the· Navy's P2V can lay ~round 
mines in enemy waters, replenish fi elds as fast 
as swept. Parachute slows mine's fa]] to avoid 
disturbing delicate firing mechanism. 

. . 
• 

Guppy subs like this one can lay both ground 
and moored mines, dropping them through 
torpedo tubes. Russians' big sub fleet makes 
this kind of minelaying a grave menace. 

... . . 

t .. 
• 
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Surfa.ce minelayers like this big job built on 
a cruiser hull can handle large nwnbers of 
moored mines. But they can't go into enemy 
waters, are largely defensive weapons. 

cutting hay. Cable-cutting sweeps are 
dragged through suspected waters. Once 
the mooring cable has been snipped, the 
mine bobs to the surface where it can be 
detonated or sunk with gunfire. The sweep
ers move either in a wedge formation or in 
protective echelon, working from · swept 
into unswept areas, like a inan with a scythe. 

Mine-warfare men speak a private Ian-

liD POPULAR SCIENCE 
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guage. They talk of mined waters as "pol
luted." When you put out mines you are 
"infesting the area." Mines can be laid by 
surface ships, even little ones, or subma
rines. But only aircraft can maintain "con
tamination" of enemy waters by replenish
ing swept areas-a surface ship or subma
rine dares not go back into polluted watex-:,. 

In this deadly game of poker-for-keeps, 
you have two hole cards- new mines that 
the enemy can neither detect nor neutralize; 
and new countermeasures that make his 
most prized and deadly gadgets harmless. 

Thus the comparatively simple contact 
mine led to mines you didn't have to hit 
at all. You merely had to come close. 
These are so-called influence mines that lie 
ominously on the bottom until their particu
lar magnetic, or acoustic, or pressure trig
ger is tripped. 

Silent Sentries of the Sea 

These ground (as opposed to moored) 
mines are the b-uly "silent sentries of the 
sea." Their firing systems can be scrambled 
into an intricate series of actions, one com
plementing, or booby-trapping, or back
stopping another. Detection is almost im
possible, and sweeping such ground mines 
is ticklish. There are several types: 

The magnetic mine is triggered by the 
magnetic field of a ship. When the normal 
lines of force of terrestrial magnetism are 
distorted by a ship, the mine exploqes. 

The acoustic mine has an ear, a simple 
hydrophone, cocked for ship noises from 
propellers or engines. When these noises 
reach a certain volume, a switch closes and 
"Boom!" -you've had it . 

The pressure mine is even more ingen
ious. A variation in water pressure on a 
sensitive diaghragm, caused by a ship over-. . , 
head, closes the circuit and fires the mine. 

These make tough work for the counter
measure man. Sweeping ceases to be the 
comparatively simple matter of cutting 
mooring cables. You first have to get a sam
ple, take it apart, see what makes it tick. 

In the case of the magnetic mine, first 
used by the Germans in World War II, luck 
and Nazi stupidity combined to give the 
Briti~h the key. Instead of sowing them in 
large numbers, and letting a sinking ship 
give the first warning, the Germans dropped 
them in driblets from night-flying planes. 
One fell intact on a mudbank in the Thames. 

That gave the British scientists who 
handle countermeasures their chance. An 

• 
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officer went out on the beach by himself
to minimize possible casualties-took a long 
look and with a prayer and a guess un
screwed the activating mechanism. It didn't 
go oH and the magnetic mine was con
quered. That kind of lonely heroism is 
needed to neutralize and tudy every new 
type of mine. 

The countermeasures were comparatively 
simple. Ships were "degaussed"-girdled 
with an electric cable that neutralized their 

magnetic fields. And wooden sweepers, 
fitted with trailing lengths of magnetic 
cables, were able to detonate the magnetic 
mines at a safe distance from their hulls. 

This points up the sweeper's problem in 
a field of influence mines. If vou can't 

• 

find them, you can let them find you. So 
• 

you simulate a target to set them off. Take 
the acoustic mine. Since noise exploded it, 
sweepers went out with noisemakers-in 
some cases they used ordinary air hammers 



whanging on steel plates to fire them off. 
The pressure mine is still a nuisance. In 

World War II, several sweeping methods 
were tried. Like wave making by squadrons 
of speedy small boats, and towing of big, 
expendable "targets." Sometimes a good 

·storm will do the sweeping-exploding pres
sure mines by the natural motion of the sea. 
It saved lives off the Normandy beachhead. 

But even more devilish are the imagina
tive variations on these three themes. Hitch 
an acoustic trigger to a magnetic mine. 
Ship noise cocks the n·igger, and magnetic 
disturbance pulls it. A light, shallow-draft, 
magnetic-type sweeper, if not equipped 
with a noisemaker, can sweep all day 
through a field of such mines without mak
ing a safe path for heavy, noisy vessels. 

Or reverse the order-an acoustic sweep 
will pass over unknowingly, leaving the 
mine cocked for a magnetic target. Then 
there are combinations comprising all three 
types in various orders. 

Mines that Count Ships 

Another tickler is the ship-counter-a 
speedometer-like mechanism that clicks off 
passing ships up to a predetermined num
ber, then pulls the rug out. It doesn't . do 
a convoy's morale any good to lose a ship 
from a mine after half the formation has 
passed by safely. The possibilities are end
less, challenging ,the countermeasure men. 

Mines are laid in three main ways; each 
has its own advantages and disadvantages: 

Surface ships can carry the biggest load. 
But you have to use them in your own 
waters, and they can't replenish a field. 
They ordinarily lay moored mines. 

The airplane is the only minelayer that 
can replenish a field. And it's better for 
surreptitious laying than a surface ship. 
The ground mine is made to order for it. 
But even aircraft can be spotted, by eye 
and by radar. And a plane shot down while 
carrying secret mines may tip your hand. . 

The sub is closest to the ideal mine
layer. It can deposit its deadly eggs secret
ly, defying detection even in enemy waters. 
Any sub can handle mines, dropping them 
through its torpedo tubes. 

Our own mines are cooked up by "Bu
Ord," the Navy's Bureau of Ordnance, in 
it Naval Ordnance Lab at White Oak, Md. 
To help the scientists see the problems, a 
large-scale "environmental" lab has been 
set up at NOL, where mines can be tested 
under actual conditions of climate and 
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water pressure without taking them to sea. 
Countermeasures are a job for "BuShips," 

which operates a test station at Panama 
City, Fla. Crews for mineplanters and 
sweepers are trained at the Mine Warfare 
School at Yorktown, Va. Here security 
even forbids mention of the number of 
graduates. Mothballed minelayers and mine
sweepers are going back into service. And 
Admiral Momsen keeps a weather eye on 
the whole business. He sees a big part of 
his ·job as promoting public understanding 
of our special vulnerability to mine warfare. 

Th~ Air Force is a valued ally in the 
mining job. It was the Air Force that sealed 
off Jap ports during the last war, and pol
luted inland lakes and rivers-like the verv 

• • 
e:(fective mining of the Danube. 

Where to Strike Red Threat 

The Reds' accumulation of German mine 
knowledge and their big submarine fleet 
complicate the picture, since there are only 
three places at which to strike: 

On their doorstep. 
In their area of operations. . 
\Vhile moving from one to the other. 
You can write off the last as offering the 

least chance of success. With the develop
ment of 'improved influence mines laid by 
subs or aircraft, it would seem logical to 
knock ·off enemy snorks, before they can 

· get out to do their dirty work, by counter
mining the entrances and exits of sub pens. 
Defensively we'll mine our own vital ports 
to keep enemy subs out. And all the while 
we must worry about the safety of our own 
surface shipping, which can be lost just 
as surely from a *friendly mine as one laid 
by the enemy. 

The very threat. of mining has indirect 
effects on a nation's war effort. A few 
mines scattered in a sensitive are~, though 
they might not sink a single ship, can tie 
up vital cargo and force constant sweeping. 
And mines can be used to divert conv9ys 
to areas where subs can strike more easilv. 

• 
Meanwhile, our own dirty-tricks depart-

ment labors mightily in its double duty: 
To develop undersea weapons · that can 

contain or limit enemy mine operations. 
To develop the gear and know-how to 

detect and destroy enemy mines along our 
sea routes- and perhaps in our harbors. 

· These are tough chores about which mine
warfare men have no illusions. But if they · 
didn't like tough chores and knotty prob
lems, they'd be in another business. END 

• 
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World's Coldest "Deep Freeze" 
ENGINEERS at ~f.I.T. have built this cylin

drical "deep freeze," believe.d to be the larg
est and coldest apparatus of its kind, to study 
the effects of extreme cold on materials low
ered into it. The tank-called a cryostat-is 
30 in. in diameter. three ft. deep. It is cooled 
to 452° F. below zero, only 7~ 0 above abso
lute zero, by a series of five "engines" driven 
by compressed helium. In successive stages 
the gas cools by expansion, then is recom
pressed, cooled by a heat exchanger, and al
lowed to expand again. The tank has a win
dow in its lid for watching experiments. 

Probe Measures Moisture Underground 
To MEASURE moisture in soil, a radioactive 

probe, encircled by the protective cage 
above, is inserted in the ground. Formerly, 
moisture readings were taken by the slower 
process of digging up and analyzing soil 
samples. The new method, developed by 
Cornell University under C.A.A. sponsor
ship, works by measuring the scattering ef
fect of hyd,rogen atoms on neutrons. It is ex
pected to aid engineers in designing airports 
by enabling them to study the changes in 
soil moisture under the pavements of pres-
ent airfield runwavs. · -

Tiny, Prop-Driven Model Plane Actually Flies 
IT wouLD take over 40 of these insectlike 

planes to weigh even an ounce. Shown at 
left below as it takes off on a test flight, the 
2~~-inch-long miniature has a reed frame, 
balsa wheels and propeller, paper skin, and 
a wire propeller shaft. A single-strand rub-
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her band propels it. Called the "Stuben
fliege," or housefly, the plane was built by 
Wilhelm-Hubert Friese, of Berlin, Germany, 
who constructs very small propeller-driven 
planes. Alongside the tiny model, below at 
right, are other aircraft of Friese's. 



Lifesize mod e l of a 
human heart illustrates 
the comparative size of 
the pump, even smaller, 
that takes over its duties 
in Iron Heart. 

• 

• • 
' ... . ., .. 

By taking over duties of heart and 
lungs, a life-saving mechanical marvel 
makes a doctors' dream come true. 

By Paul F. Ellis . 
- - · 

• 

T HE "Iron Heart" has joined the "iron 
lung" and otl;ler mechanical substitutes 

for flesh-and-blood organs. 
The doctors have called in the plumbers. 

to make a pipe dream come true. The re
sult is a machine that takes over the heart's 
duty of pumping blood through the body. 
It stands ready for an· emergency at .Hahne
mann Hospital in Philadelphia. 

Its· invention means that surgeons can 
now disconnect an ailing heart from the 
body, make the needed repairs to put it in 
good working order, and connect it up 
again. Meanwhile, the Iron Heart main
tains normal circulation. 

• 

The heart is the one organ of the ~ody 
that never gets a rest, aside from the brief 
interval between the beats of this great 
pump. It is no wonder that heart disease · 
is the No. 1 killer of man. 

Suppose a person's hea1t needs surgery 
to repair a flaw-say a ventricle valve that 
is leaking and permitting blood to flow in 
the wrong direction. As a result of rheu
matic fever, heart damage like this is a 
common aihnent. 

There's been little the doctors could do 
about it- though daling surgeons have tried 
their best, working "'in the dark" and 
"around corners" while the heart keeps on 
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' OXYGENATOR 
' 

Blood gives up carbon 
dioxide as it drips 
through 200 of these 
layers of circular mesh. 

INUl· 

Oxygenator, containing mesh 
layers in stainless-steel cylinder, 
takes place of human lungs. Af
ter removal of carbon dioxide, 
blood takes up oxygen, admitted 
through inlet tube at bottom. 

' ' 

pumping away. They have dreamed of be
ing able to put the heart to rest, cut it open, 
drain it of blood, and see what they are 
doing while they repair it. The Iron Heart 
permits them to do just that. 

Its use will open fields of medicine and 
surgery never before explored. Quite pos
sibly a person knocked out and apparent
ly dead of shock in an accident can be 
revived with the Iron Heart. Doctors say it 
will be invaluable, too, in heart attacks 
such as angina and coronary thrombosis. 
Frequently, a victim of the serious heart 
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condition called coronary thrombosis may 
be kept flat on his back for as long as two 
months while nature heals the damage done 
by the thrombosis or clotting of blood. The 
Iron Heart would permit doctors to repair 
it themselves. 

One of its most d:ramatic applications will 
be its first one, for which it was standing 
by 24 hours a day in the Philadelphia ·hos
pital as this was written. This was to be an 
a~empt to resuscitate a patient whose heart 
had stopped beating during an operation, 
and who would be clinically "dead," after 
all present methods, such as heart massage, 
had failed. For although the doctors are 
certain the Iron Heart will work as well on 
human patients as it has on test animals, 
the inevitable ri~ of the initial trial must 
be justified by a dire emergency. 

The Iron Heart is a compact mobile ap
paratus, no larger than a small console ra
dio, housed in a transparent cabinet. It 
consists of two principal parts. One is a 
unique noncontaminating pump for circu
lating blood that contains no valves, gaskets, 
or stuffing glands. The pump is made of 
transparent plastic and is so designed as to 
cause no damage to blood cells. The other 
is an oxygenator, a device that supplies 
oxygen to blood circulating through it 
and simultaneously removes carbon dioxide. 
Blood flows in tum through oxygenator and 
pump, and the Iron Heart actually relieves 
the human lungs as well as the heart of their 
duties. 

This extends the machine's usefulness 
to surgical cases where the lungs need 
to be put to rest rather than the heart. 
It may save the life of a patient choking 
to death with an asthmatic attack, or suf
fering from an extremely serious case of 

• pneumoma. 

How Iron Heart Is Used 
. 

To treat a patient with the Iron Heart, 
surgeons will open a main a1tery, after the 
machine has been primed with blood of the 
patient's type. A plastic tube leading from 
the apparatus is inserted in the artery and 
temporarily clamped. Another, Y-shaped 
tube leading to the machine is inserted in 
two main veins. 

Then the surgeons set the Iron Heart in 
action. Blood is permitted to flow into the 
arterial system as blood from the veins 
travels through the oxygenator, pump, and 
gently back into the body. All blood is di
verted from heart and lungs, except for the 
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Close-up vi ew of Iron Hear t in b·ansparent 
cabinet, 30 inches high, reveals principal parts. 
Speed control serves ptupose of regulatin g rate 
at which blood is mechanically pumped. 

Frisk y a s any pup, tlus dog shows no ill ef
fects from one of experimental operations in 
which Iron Heart kept animals alive as long 
as 70 m.inutes prior to first human test. 

coronary flow that leaves the heart muscles 
by way of the right auricle. The heart be
comes virtually a "bloodless organ." Thus a 
delicate operation may be completed under 
the most favorabb conditions. 

In trials on dogs, the heart continues to 
beat slowly but regularly. It can be stopped 
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and started again without difficulty, while 
the Iron Lung is operating. The animals 
have been kept alive with the machine for 
more than an hour, and have then made 
complete recoveries. 

The Iron Heart has the rhythm and 
"beat" sound of a human heart. It can cir
culate up to eight quarts of blood per min
ute, a comfortable 100 percent over normal 
human circulation of four quarts a minute. 

For years, engineers and skilled crafts
men have been working toward such a ma
chine. Major problems were designing a 
pump that would not damage the fragile 
cells of the blood; and an artificial lung 
able to remove carbon dioxide, and supply 
oyxgen, without forming bubbles in the 
blood. The chemical industry supplied 
the answers to both of these problems. It 
furnished an adaptable design in the Vanton 
Flex-i-Liner Pump, which gently pushes a 
liquid along. And a successful oxygenator 
or "lung" was devised by allowing blood to 
drip, in a cylindrical chamber, through 200 
layers of stainless-steel screen mesh of a 

commercial type known as Stedman Pack
ing. This exposes the blood to pure oxygen 
fed from the bottom of the device. The 
blood cells surrender ·their carbon dioxide 
to the atmosphere and absorb the oxygen. 
The mesh also avoids the air bubbles that 
could block the arterial flow-a hazard that 
has hindered other attempts to build arti-

. ficial lungs. 
Makers of the Vanton pump, J. J. Ash

ton & Company of New York, built the Iron 
Heart in a joint project with Drexel Insti
tute of Technology and Hahnemann Medi
cal College and Hospital .in Philadelphia. 

Other designs of machines for the pur
pose are currently under development at 
Yale University; at Jefferson Medical Col
lege, Philadelphia; ·and at Fels Institute of 
Antioch College, Yellow Springs, Ohio. Ex
perimenters of the latter institution have 
just announced a simple, inexpensive type 
with enough pumping capacity for ·treat
ment of a child; fu~ure models may, like the 
Hahnemann Hospital machine, have the 
capacity required for adult patients. END 

• 

Biggest Indoor Movie Screen Made Entirely of Plastic 

' 

Now they're making movie 
screens entirely of plastic. 
These pictw·es show the fi rst 
one being put up in New 
York's 6,200-seat Radio City 
Music Hall. I t's 36 feet high 
by 60 feet wide- the world's 
biggest indoor screen-and is 
made of a calendered vinyl 
that won't crease, crack, bw·n, 
or mildew. The washable 
screen, made by Firesto.pe 
Plastics Co., is p erfora ted 
(below) with 10,000,000 tiny 
holes to let the sound th rough . 

. . . . . . . . : ; . . .... -. . .. . . . 
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T~E gadgetry imd gimmickery that pro
duce the true-to-life illusions you see on 

movie screens have gone on an economy 
budget. To cut costs while creating even 
more realistic make-believe worlds, eight 
Hollywood studios have formed the Mo
tion Picture Research Council. 

The miniature set above, depicting an 
impending shipwreck, made of wood and 
plastic, is the result of one project. In oth
ers, branches cut from trees and shrubs are 
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SaiJing ship being tossed by angry seas against 
the rockbound coast above, won' t be damaged 
much. For the breakers are only tap water and 
foaming chemical compound being whipped by 
wind from an electric fan. And the rugged rocks 
are wood and paper ( left ) . 

"embalmed:' to withstand the hot rays of 
studio lamps and to retain their freshness 
for six months; a paste enables wallpaper 
to be peeled off for quick scene changes.-

The Council's laboratories, with nine en
gineers, are spending more than $100,0QO 
a year to produce more realistic stage props 
with which to deceive the eyes and ears of 
movie-goers, streamline studio transporta
tion, and improve photo techniques. On 
the opposite page are a few examples. • 
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Equ..ipment trailer in model form helps visual
ize transportation problems. vVooden blocks to 
scale represent equipment needed on location. 

. ·-~-. 
Front projection to provide more realistic back
grounds is still experimental. Method may save 
costs over conventional rear projection. 

t 

Four m e n try to buffet gale from new machine 
that can blow up a 200-mile hurrican e. \iVhen 
throttle of its 145-hp. industrial engine _is wide 

• 

CompartmentaHzed construction makes efficient 
use of space, and hinged sides permit all-around, 
four-\vay accessibility. · 

• 

High-inten sity mercury-vapor lamp for im
proved stage lighting is being tested by Coun
cil engineers. Unit at right is a reflector. 

open, the 14-blade, six-foot prop spins 1,180 
r.p.m. Blower is four times as efficient as 
previous wind machin es. 
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This brand-new model of famous British Jaguar 
car, holder of world·s stock-car speed record of 

Known as the Mark VII sedan, it's full of gad
gets. Long-exposure photo shows how steering 
wheel can be adjusted fore and aft over 4-in. 
range. Car is available with left-hand drive. 
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more than 132 m.p.h. , is being introduced in 
the U.S. Price : $3,875 delivered, New York. 

' 

Sun top for fresh-air fiends is hand-adjusted 
panel. Car seats five; six-seater is available. 
Wheelbase is 120 in. ; over-all length, 196~f; 
width, 73; height, 63; and ground clearance, 7~f. 

• 
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En gine is same 160-hp. six-cylinder job power
ing other Jaguars. It has twin overhead cam
shafts. Propeller shaft has two universals. Car 
has four forward speeds, winds up to 5,200 r.p.m. 

/ . 

Walnut instr ument p an e l has a tach ( the large 
dial at left ) and a fuel selector valve (arrow) . 
Sedan weighs 3,300 lb. empty, gets 12-14 miles 
per gallon. Shift lever is on floor. 

Manufacture r has thought of everything for 
American buyer. This "tour kit" contains every
thin~ from extra ga kcts and plugs to a spare 
fan oelt. Car's gear ratio in high is 4.27 -to-1. 

Two airp la ne-typ e fuel tanks are located in 
rear fonder wells. They must be RUed separate
ly. Tools in trunk are held in rattle-proof brack
ets. Spare tire fits in the recess at the right. 

' 

Here' something U.S. motormakers might well 
copy. Push this control and rear door can't be 
opened from inside. It's a safety device to keep 
J unior from falling out and getting hurt. 

FuJI set of tool of right sizes is provided. Re
cessed , cu hioned compartments at bottom of 
both front doors house open-end wrenches, still 
more spare plugs, other extra su pplies. END 
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X-Ray Trailer Inspects Cans 
AN. X-RAY trailer, devised by the Army 

Quartermaster Corps, periodically inspects 
canned food in storage. Bulging or corroded 

Gas Turbines Propel Yacht 
TWIN gas-turbine engines, burning Diesel 

oil, drive the propellers of the 60-foot yacht 
above. The Rover Car Company, Birming
ham, England, is using the craft as a floating 
test bed for further development of the en
gine (lower view) , which is of the same 
compact design as that of the Rover gas-tur
bine motor car ( PS, June '50, p. 98). 
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Scr een in front of insp ector, left, gives him 
X-ray view of carton of canned goods placed on 
roller platform, above. To help spot defects, 
sample film above screen shows typical faults. 

cans and deteriorated contents are de
tected without opening a carton. Formerly, 
cartons selected at r~ndom were opened, 
and only the outsides of cans inspected. 

• 

• 
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Self-developing film goes in locket, above; is 
removed and opened, and seen close-up, below. 
,.--,.- - . . ,-- -· . . . . . . 

• 1\: ... 

'· -· . .. · 

- ·.--- ..,,_ -., 

Quick A-Bomb Exposure Test 

-

EXPOSURE ·to A-bomb rays would be 
gauged in a jiffy by an· Army film locket, 
worn on a chain around the neck and suited 
to mass production. Withdrawing . the .film 
breaks a capsule that develops it, as in a Land 
camera. The greater the exposure, the whiter 
the Blm strip, which is matched against a 
bordering scale of graduated tints. 
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New lifeboats resemble giant pea pods next to workman visible in center foreground, above. 

Liner Has Biggest 

Size of the lifeboats is indicated by compari
son with length of swimming pool above. The 
Independence is a twin-screw, oil-burning ship 
of 55,000 hp., with a top speed of 25 knots. 

Lifeboats 
ALUMINUM lifeboats, the largest car
fl. ried by any liner, are being installed· 
on the S.S. Independence, a new ship 
scheduled to set out from New York this 
month on a 53-day maiden voyage to Med
iterranean countries. 

Weighing 6,100 lb., each of the 12 life
boats aboard the liner has stadium-type 
seats. These are arranged in tiers around 
the · sides, so that 150 persons can be ac
commodated. Two of the boats have ra
dios and are motor-driven for herding the 
other boats together when afloat. Designed 
to be noncapsizable, each lifeboat has 12 
watertight compartments. · 

The Independence, built by Bethlehem 
Steel Co., for American Export Lines, Inc., 
carries 1,000 passengers. It has a speed of 
25 knots, and is expected to make the 4,000-
mile crossing to Genoa, Italy, in 8 days. 
Its cruising range is 20,000 miles. All parts 
of the ship, including crew quarters, are air
conditioned. In an emergency, the liner can 
be conve1ted to carry 5,000 troops. END 
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By Ge·orge H. Waltz, Jr. 
PS PHOTOS BY HUBERT LUCKETT 
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COMPLEX problems can now be reduced 
to three-dimensional, easy-to-understand 

answers by "Typhoon," the latest thing in 
electronic brains. Built by the RCA Lab
oratories for the Navy Bureau of Aeronau
tics, the new computer is showing naval ex
perts just how theoretiqal guided missiles 
will react in ' actual flight. 

Up until the completion of the new 
$1,400,000 calculator a few months ago, 
the men whose job it is to create new and 
,Petter guided missiles had to spend thou
sands of hours at complicated computations 
and many months at building full-size $100,-
000 test models. And when they were fin
ished, there was no guarantee that the new 
missile would perform as expected. 

Now, they can simply dial the design 
characteristics of any proposed guided-mis
sile system into Typhoon and actually see 
in drawings and in three-dimensional mod
els just how the missile will function. What's 
even more valuable, the design characteris-
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Small-scale missile mo.del connected to the 
electronic brain simulates movements of the 
missile at the same time that the two balls in 
the trajectory model (shown above at right ) 
trace the Hight paths of the target plane and 
the theoretical missile under test. 



A the model receives the control signal , or 
instructions, from the computer, describing how 
best to hit the target plane without wasting 
time or fuel, its tiny control fins react as they 
would on actual missile and the model adjusts 
its position accordingly. 

• • 
'Ito. TARGET---! 

• PLANE 

MISSILE II" 

Trajectory model wired to the electronic brain 
gives a three-dimensional picture of the Hight 
of the missile and the target plane it is de
signed to hit. Two suspended balls, lighted by 
ultraviolet rays so they fluoresce and can be 
seen in the semidarkness of the computer room, 
move according to instructions received from 
the electronic brain. In this way, the actual 
flight path of a theoretical guided missile can 
be watched and studied so that mistakes can be 
corrected long before missile is eyer built. Com
puter also can be used to test airplane designs. 

tics can be altered by twisting dials until 
the computer shows that the theoretical 
missile will track airplanes· and score hits. 
And all this before a penny has been spent 
on costly missile construction. 

Typhoon. Tackles a Problem 

Most electronic brains buzz out answers 
that are mere figures. Not Typhoon. It ac
tually demonstrates its answers in terms 
that even the layman can understand. When 
I first saw Typhoon operate recently at the 
RCA Laboratories in Princeton, N. J., the 
brain was set up to check the accuracy of 
a proposed radar-guided, rocket-propelled 
missile with a t~ke-off speed of 720 m.p.h. 
against a bomber flying 360 m.J?.h. at an 
altitude of 25,000 feet. Previously, 100 dials 
had been adjusted and some 6,000 plug-in 
connections had been made to feed the 
complicated problem into the brain. 

\Vhen A. W. Vance, who developed the 
project, touched a red master switch on 
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Pens on two automatic plotting hoards also 
record the paths of target plane and · 1nissile. 

the long coptrol console, the big brain went 
to work. As pilot lights flashed and relays 
clicked, two pens on each of two plotting 
boards-one board for the plan view, the 
other for elevation-began tracing out the 
Hight paths of both the target airplane and 
the missile. 

At the same time, two plastic balls sus
pended in a glass-walled booth and glowing 
under the illumination from ultraviolet 
lights, duplicated the movements of plane 
and missile in three dimensions. Nearby, a 
small-scale missile model, 12 inches lol)g, 
33~ inches in diameter, and complete with 
operat\ng control fins, went through all the 
motions, gyrations, and spins that the actual 
missile- if there were. one-would go throtJ.gh 
on a Hight to the target. In 60 seconds, the 
entire flight, which ended in a direct hit, 
had been simulated and recorded. 

In one minute, the new computer, largest 
of its kind ever built, had made 250 addi
tions, 67 multiplications, SO integrations, 
and had solved 20 aerodynamic equations. 
All were carried on simultaneouslv with con-

• 
tinuously varying factors-a chore that would 
have taken two mathematicians at least five 
years. Besides that, the brain had provided 
the answer in visual, understandable form 
as well as on records. 
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Board at left shows plan view while board at 
right shows elevation, or up-and-down view. 

How would this same guided missile per
form if the plane tried to avoid the missile 
by diving, zooming, and turning? To find 
out, evasive tactics were dialed into the 
portion of the brain that did the think
ing for the plane. As I watched the two 
balls and the pens on the plotting boards, 
the theoretical .. dog fight" came to life. I 
could see the zigzagging target plane being 
hunted by the guided projectile. I witnessed 
the actual hit. 

A Check on New Theories 
. 

With Typhoon, any guided missile prob-
lem can be run through over and over again. 
New theories can be tried and checked. The 
design of a missile can be varied for each 
run until the desired results are obtained. 
Thus, by avoiding the high · cost of actual 
trial-and-error launching tests , the new 
brain can inform scientists how a missile will 
act under ariy set of conditions. It can help 
them to remove all the possible bugs long 
before the design leaves the drawing board . 

• 
Most electronic brains are either analogue 

computers (comparable to a slide rule) .or 
digital computers (similar to an adding 
machine). Typhoon, however, is a combina
tion of both and, by blending the two tech
niques in more complex forms, it achieves 
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' Plane is trying evasive tactics on flight being 
recorded here on the elevation board, but will 

a flexibility and accuracy unattainable by 
either svstem alone. It is exact to better 

• 

than one part in 25,000. 
Typhoon's nerve center consists of some 

4,000 electron tubes. 600 supersensitive 
relays, several miles of intricate wiling, and 
thousands of c_ondensers, resistors, and 
other components. Basically, it consists of 
five major se·ctions-one for the missile, one 
for the system for guiding the missile, one 
for the target plane, one for calculating the 
results, and one for recording those results. 

• It takes a staff of nine engineers and mathe-
maticians plus six technical assistants to 
operate and maintain the computer. Also, 
since it seems that an electronic brain can 
get a cold in the head and not operate 
efficiently, the room in which the computer 
is housed is kept at a constant temperature 
of 75° F. and at a relative humidity of not 
more than 50 percent. 

When solving a problem, the various 
varying factors enter the brain as voltages. 
These are then fed in the proper order to 
the components set up to add, subtract, 
multiply, and divide in the right sequence 
to .provide a constantly changing answer. 
As a ·result. at any moment during a solu
tion such things as the missile's speed, yaw, 
pitch, roll, and fuel supply can be read from 

• 

' • 
' 

\ 

----
be hit by missile nevertheless. Other lines show 
previous flight, which also ended in hit. 

a bank of recorders. It is possible, for 
example, to determine the exact positions 
of each of the missile's control fins at any 
ipstant. . 

Although the new computer, after it is 
installed· in the Naval Research Labora
tories at Johnsville, Pa., will be used prin
cipally to solve guided-missile problems, its 
abilities are by no means limited to that one 
function. Fed the characteristics .of a new 
supersonic airplane design, the brain can 
tell you if the plane will fly as expected, 
and if not, why not. It can be used to pre
test the hull designs for new surface ships 
and submarines or the streamlined shapes of 
bullets, bombs, and torpedoes. 

• 

Bigger Brain May Plot Defense 

And, unless its designers and users miss 
their guess, it will serve as a model for an 
even larger maste~· calculator that will solve 
all the riddles connected with the successful 
defense of our cities and our coastlines 
against any possible enemy attack. The 
super-electronic brain they contemplate 
would be capable of duplicating all the 
possibilities of a combined land, sea, and 
air attack and illustrate in t1, ree dimensions 
the best possible methods of ·sure-fire de
fense! END 
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Seat Springs Stai)led to Fiber Frames 
.THE cost of making auto cushions is cut 

considerablv bv a new method of seat con-- . 
struction (above) used by the L. A. Young 
Spting and Wire Corp. of Detroit. Coil 
springs are stapled to ii : ,t·r panels, thus de
creasing the amount of steel used by 25 
percent. Flocking soundproofs the splings, 
eliminates burlap, and serves as rustproofing. 

Link Trainer Now Looks Like Plane 
NEWF.ST version of the Lh\k trainer, 

shown below, now looks less like a crateful 
of electronic gadgets and more like the plane 
whose operations it duplicates, the SNJ-5 
basic Navy training plane. Built for the 
Navy Special Devices Center, the trainer 
now has twin cockpits, each with a full set 
of controls. The insttuctor actuallv "Hies'' 

" with the studen t, and he can produce a 
variety of plane troubles for the student to 
overcome, by pushing any of 20 special
effects switches ( PS, Feb. '50, p. 123). 

Realistic flying conditions are presented 
by reproducing the noises made by a plane 
starting up and getting into the air. Look
ing through the double glass window, the 
pilot even sees cloud formations, rain
storms, and lightning flashes. 
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Safety Suit Protects Rocke~ Fuelmen 
. THE Air Force groundman above wears a 

new safety suit designed for protection 
when handling liquid rocket propellants. 
The new coverall is made from vinyl-im
pregnated Fiberglas that prevents the high
ly toxic fuels from being absorbed through 
the skin. Interior of the suit is cooled by 
ci1·culating air or by water evaporation. 

Back Rest Makes Bench Comfortable 
WIDESPREAD use of the portable back 

rest below should make for fewer aching 
backs after long sessions on backless bleach
ers. ~·lade from a sheet of Masonite 
Leatherwood, the back rest fastens to the 
bench by cords and two hooks, as shown 
in the inset. It is waterproof, weighs two 
pounds. Sold by Silas Wooton Co., Denver. 

' 
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Linemen Train on Grove of Junior Phone Poles 
THIS is how you learn to climb poles in 

the Air F orce. The grove of stub poles makes 
an open-air classroom for future linemen at 

• 

Warren Air Base in Wyoming. The poles last 
about a month-by then the students' spikes 
gouge them so badly they must be replaced . 

Robot Automatically Takes Refrigerator's Temperature 
How cold is it inside a refrigerator? W est- of thermocouples. a potentiometer, a cabine t 

inghouse engineers wan ted to know- with- full of relays, and an electric typew1iter. A 
out wasting all clay taking the box's tempera- camshaft (in cabinet at right) connects the 
ture. So they invented a machine that au to- couples-which are scattered throughou t 
matically types out the tem·perature at 150 the refrigerator (left)-one after the other to 
different places inside the refrigerator, mak the potentiometer. At the same time, another 
ing 1,320 readings an hour. It can run day set of switches "reads" the potentiometer in
and night ali week, or start and stop at preset dication for each couple. These switches op
times. The tabulations come out of the type· erate solenoids that work the typewriter 
writer in sheets all ready to paste in the test keys, typing the temperatures. The engineers 
book. can also use the typewri ter manually to write 

The robot recorder is made up of a bunch in other information when they wish. 

.. I 

--
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Cockpit drawing shows 
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car's 65 different instruments and cmttrols. Dash is crash-padded. 
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You can't buy this beauty, but you can 
expect to see many of its features turn

ing up on cars in the years to come. Now 
being completed by General Motors, the 
hand-built, super-styled car will serve as a 
rolling laboratory fo r engineers to test out 
new ideas in design and equipment. 

I ts special high-compression ( 10 to 1) 
V -8 engine plus supercharger is expected 

to deliver 300 hp. Built-in hydraulic wheel 
jacks, electric seat warmers, and a rain
sensitive switch that will automatically put 
up the top are just a few of today's novelties 
that may become commonplace tomorrow. 

After a1l, an earlier 1938 GM version 
was the fi rst U. S. car to boast an electric 
top, curved-glass windows, and push-button 
door la tches-now taken for granted. END 
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Bailout Helmet Protects Jet Pilots 
THE "Man from Mars" outfit above is the 

Air Force's improved crash helmet for crew
men of high-speed jets. The curved Plexiglas 
visor, a new feature, folds upward when not 
in use. When pulled over the eyes, it locks 
into place and prevents up-rushing air cur
rents from tearing off the helmet during a 
bailout and destroying a flier's essential 
oxygen supply. The tinted visor also serves 

• as a sunglass. 

Clay-Modeling Kit Has Wire Skeleton 
WITH this hobby kit, even a beginner can 

make lifelike clay figures of animals and per
sons, according to Sculpture House, New 
York City. Hoort of the set is a heavy wire 
armature, which is bent to any desired shape 
or pose. Clay is then added to this skeleton 
in layers, and shaped with tools included in 
the set. Sculpkit retails for $3.95. 
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Soldering Light Doubles as Chimney 

.. 
' . . 
' 

. ; . 

THIS unusual combination, developed by 
the Acru Electric Tool Manufacturing Co., 
of Manchester, England, is both a worklight 
and an exhaust hood. Set close to the solder-· 
ing or brazing work, it has a strong bulb in 
the lower end of the chimney that provides 
light and also causes a convection draft that 
draws obnoxious fumes away from the op
erator. The bench mounting is adjustable 
and the _device has no moving parts . 

Powered Wheelbarrow Climbs Hills 
MouNTED underneath the wheelbarrow 

below is an air-cooled, single-cylinder gas 
engine that drives the rig at a moderate 
walking pace. The transmission includes a 
V-belt speed reduction and wheel-tread fric
tion drive. Downhill, engine compression 
serves as a brake. S and S Vending Machine 
Co., San Jose, Calif., makes Pow-R-Barrow . 
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That little ha ll at right is an 
atomic furnace. Opened here, the 
stainless-steel sphere, 1 ft. in di-

. ameter, ordinarily is full of uranyl 
nitrate solution. Coil circtdates 
cooling water. Straight pipe
called "glory hole" by Los Ala
mos scientists-holds material for 
inadiation. Drawing above shows 
sruelding needed. 

• • ens 
Now you can see what an atomic furnace 

really looks like. The pictures on this 
and the following pages are the first ever 
to show the works of an atomic pile. 

Many long-secret details are now re
vealed on six Anglo-Amedcan piles. One 
(above) is only a foot across and contains 
less than 14 pounds of uranium. However, 
this tiny ball must be encased in ·a concrete 
block 16 feet square and 1m~ feet high. 
Another, a rebuilt version of the first pile 
ever made, has 100,000 pounds of uranium. 

• 

CONTROL 
HOUSE 

SCIIEIIATIC DIAliNG OF 
LOS ALAIM»S lAIII IOJUI 

( IOII)GENEOlJS NUCI.Id IEACTOil) 

GUARD RAIL 

CONCRETE 
ACCESS 

P IT FOR WASTES. WATER 
ANO Al ii LINES 

t: -0 

Even more significant are the scientific 
data also released. Things like the "thermal
neutron cross section for fission" (the prob
ability that a neutron ·will split an atom)
for mixed natural uranium it's 3.9 barns (a 
barn is an area measurement, 10-2 4 sq. em. 
per nucleus), but for pure uranium 235 it's 
545 barns. 

With the new information, you could 
build your own private atomic furnace, as 
North Carolina State College is now doing. 
But it won't help you· make bombs. 
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,. 
"Zeep," Canada's pile at Chalk River, Ontario, 
is the bjg smok stack-like structure above. All 
around it, radiating out like spokes from a wheel, 

., 
Bow a pile's uranium (small pipes above) is 
arranged- long a major secret- is shown in th is 
photo of furnace at Argonne National Labora-
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are instruments using neutrons from the pile for 
research. Zcep produces the most concentrated 
beam of neutrons of any pile known. 

,, 
-

tory. It, like Zeep, uses heavy water instead of 
graphite to slow down neutrons. "Thimble" 
lowers materials inside pile for experiments. 

• 



-

-

Only photo m ade during construction of world's 
first atomic pile-built under University of Chi
cago stadium-shows 18th and 19th layers of 
graphite bricks. Even-numbered layers had 
holes for uranium, odd layers were solid graph
ite. This pile was torn down, rebmlt outside city 

--
CJ I 

P t·esent de ign of original pile is indicated in 
cutaway dTawing above. "Them1al colwnn" lets 

f h "S " neutrons out or researc purposes. u·mgers 

r 
1 
~ 

... 

Original Chicago pile was reassembled at 
Argonne, using same material but slightly dif
ferent arrangement. Photo above shows outside 
of five-foot-thick concrete shield and control
rod supports. On top of pile is small laboratory 
for research with neutrons generated by pile. 

1 
aTe simply block~ of graphite that can be re
moved for insertion of t est materials into active 
section deep inside the pile. 
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H ITLER'S Volkswagen (People's Car) 
has turned up in new dress. More 

noted for its efficiency than beauty ( PS, 
Oct. '50, p. 162), the rugged utility car 
now comes in a slicked-up version that 
looks like a luxury sports car and doubles 
as a pretty fair racer-good enough to win 
the 1949 International Austrian Alpine race. 

The transformation is the handiwork of 
Wolfgang Denzel, prewar Austrian speed 

• 

As rac ing car·, D enzel's 
souped-up ,·ersion won 
1949 International Auto 
Race over rugged Austrian 
Alps. It vvcighs 1,150 lb . 
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With top up, modi
fied German Volks
wagen looks like sleek 
sports car. It nom1ally 
seats two, but two 

0 more can squeeze m 
behind front seat. En
gine is in rear, lug
gage trunk in front. 
Wheelbase is 943~ in . 

• 
ac1n 

driver. The engine is the same air-cooled, 
four-cylinder opposed type, but its horse
power has been boosted from 25 to 36. 
Some other innovations: dual carburetion, 
hydraulic brakes, heavier shock absorbers. 

The car will hit 85 m.p.h. ·,md gets 30 
miles to the gallon. Its flashy hody unbolts 
for easy removal-that's so you can quickly 
put back the conventional one when the 
old folks come calling or winter sets in. 

Copyngh1ed matenal 
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Cadillac Has Warning Lights on Dash 
PICTURED here are three spanking new 

cars with fresh styling and mechanical im-
provements to entice the buyer. . 

In addition to minor changes in appear
ance, the Cadillac, above, has something 

i 
• 

. •• 

,. 

• 
• 

DeSoto's Power Is Boosted 

.. 

. . 
~ ·: . 

. . 

.. 

... ~-~··. 

HERE's the new De Soto, with a bit more 
horsepower under the hood. The horse
power has been increased from 112 to 116. 
Styling treatment on this car typifies what 
the Chrysler Corp. has done to all the ve-

'51 Dodge Gives Better Vision 
AND this is the Dodge for '51, with the 

front corner posts narrowed and the wind
shield widened by 23~ inches to provide 
better vision for the driver. 

Dodge also has a glare-protected instru-

' • .. t 

• -· < • .. - ..... 

new in the instrument group. Automatic 
signal lights indicate low oil pr~ssure and 
generator discharge. Another warns if the 
car is started with the hand brake on. 

That saucy rear-fender fin has been given 
new emphasis for 1951. 

.... . . ... 

• 

. .. ,, 

• 

. . 

. -. 
• 
' . 
. 
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hides in its 1951 stable. The hood is low
er, glass area larger. The wheelbase re
mains at 125J2 inches but over-all length has 
been boosted 1% inches to 208%. 

Like the Plymouth (see page 98) , · the 
De Soto has a new type of shock absorber. 

ment panel and a better engine-cooling sys
tem. A shift-free transmission is optiqnal 
on six of the ten bod,· stvles. A new in-

• • 

ternal-expanding parking hrake. is standard 
equipment on some models. 

Dodge also has the new "Oriflow" shocks. 
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There's life in the piston engine yet. 
New turbosuperchargers and fuel injec
tion are making spectacular gains. 

By Devon Francis 

T HEY took an airplane engine apart the 
other day in a Connecticut factory, and 

when they put it back together again it 
was a whole 1,000 horsepower stronger. 
Yet essentially it ~as the same piston en
gine. The 1,000 horses had been gained 
merely by changing some of its insides. 

With that much added power in each .pt 
four engines, long-range commercial air
planes could fly five more tons of passengers 
and cargo from San F1:ancisco to Honolulu. 
They could fly nonstop between London 
and New York, eliminating two refueling 
points. In fact, the changes give the piston 
engine a n.ew and substantial lease on life 
in this day when jets and turboprops threat
ened them with obsolescence. 

The changes centered in the super
charger. For years high-horsepower air
craft engines have been equipped with a 
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mechanically whirled supercharger insi<Je 
the engine, or with a turbosupercharger 
turned by exhaust gases outside the engine, 
or with both. Superchargers are necessary 
to high-performance aircraft engines be
cause the cvlinders need more air than the 

• • 

pistons can suck in. Superchargers supply 
that additional air by compression. They 
help cram more air into the cylinders on 
take-off; and they delay a fall-off in power 
as an airplane climbs higher into thinner 
air. In addition, an internal supercharger 
acts as a smt of sub-carburetor, ramming 
the mixture into all cylinders as equally as 
possible. 

l<'uel lnjl!ctwn Replace. Larburelor 

In that Connecticut factory the designers 
performed a fairly simple surgical opera
tion on an engine equipped with both an 
internal supercharger and a turbosuper
charger. They took Jut the internal super
charger and the regular carburetor. They 
added a fuel-injection system and a bigger 
turbosu percharger. 

That put · all the responsibility for super-

• 
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A.IR AND FUEL 
MIXED IN 

INTERNAL 

RAM-AIR 

! 
iURBO-

SUPERCHARGER l 

Conventional engine of type diagramed above 
sacrifices power in two ways: intel11al super
charger absorbs it, and cylinders get less air 
because of heat generated by compression. 

charging on the new turbo. The result is 
dramatic. 

The turbo, developed by General Elec
hic, can · deliver 350 lb. of air per minute 
- so much that excess compressed air can 
be bled off to pressurize the passenger 
compartment. It boosts a Pratt & Whitney 
3,250-hp. engine, used in the n·ansoceanic 
Boeing Stratocruiser, to 4,250-hp. for take
off. It reduces fuel consumption by a fifth. 
The saving in gasolii).e means 1,480 fewer 
gallons for four engines in winging from 
New York to London. That's 33~ tons-a 
spectacular payoff in weight alone. 

Such savings can be put into longer non
stop flights or additional cargo and pas
sengers. Neither the jet nor the gas turbine 
turning a propeller c~n touch the piston 

Cutaway of typical tw·bosupercharger is at 
right; below, new turbo is shown pulled apart, 
with 12-in. elecb·ic fan for scale. Temperature 
of gases that turn turbine is about 1,700° F . 

l 

• 

COOLING-AIR 
DISCHARGE 

l XHAUSJ- GAS 
DISCHARGE , 

• 

• 

SHELL 

TURBINE--'-- --ll 
SHaL 

FUEL-INJECTION RAM-All 

AIR 
1 ONLY 

t BIGGER TURBO-
s RGER 

Redesiped engine gets added power from 
waste heat. Internal supercharger is removed, 
turbo size increased. Air charge to cylinders 
is denser because it is 250° cooler 

COMPRESSOR 

COOliNG-AIR INLET FOR TU RBINE 

......__ COMPRESSOR 
DISCHARGE 
TO ENGINE 

EXHAUST
~-GAS INL ET • 
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Aircraft engines have been supercharged for 
30 years. Here is one of first GE turbo installa-

engine, with its new turbo, in economy. 
And while its still not nearly as fast as a 
jet, it's faster than it was. On flights of 
1,000 miles or so, the turbos let a pilot fly 
40 miles farther each hour. 

Where'd this power gain come frotn? 
That involves a little background on high
performance aircraft engines. Such power 
plants have almost always used carburetors. 
This means they have also had to have 
intetnal, mechanical superchargers-which · 
have been needed not only to compress the 
charge, but also to mix it thoroughly and 
disb·ibute it to each cylinder as evenly as 
possible. Even so, the top cylinders on 
radial engines have tended to run lean and 
the bottom ones to get an over-rich mixture. 
Both conditions shorten the life of cylin
ders, valves, and spark plugs. 

lnterrwl 'Chargers Hog Power 
. 

~·techanic.c'll superchargers have brought 
mechanical problems, too. Speeded up by 
gear trains to the high r.p.m.'s necessary, 
they have been susceptible to a "crack-the
whip" effect during changes in engine 
speed. This has called for special clutches 
and ·even fluid couplings to save gear teeth 
from the high loads that would otherwise 
be imposed. It has also been accepted as a 
necessary evil that the mechanical super
charger is a power thief that robs an engine 
of the type used in tbe Stratocruiser of 
some 500 hp. It takes that much energy to 
turn it-energy stolen from the shaft, not 
from the waste exhaust gases. 

An additional problem has been hea·t. 
On a conventional engine, an "intercooler" 
brought down the temperature of the air 
after the tm·bo had compressed (and there
by heated) it. But that internal super-
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tions. Today's turbos turn as high as 22,000 
r.p.m., deliver 5 atmospheres of pressure. 

charger heated it up again by further com
pression. The .mixture was . hot when it 
entered the cylinders. You can't cram as 
much hot air as you can cold into a con
tainer. Thus superchargers have in a way 
partly defeated their own purpose. Another 
drawback to this heat has been that it en
couraged detonation-"pinging.'' This means 
that compression ratios, although high, have 
still had to be kept below the point of 
maximum efficiency. 

Higher Compression Possible 

In the new set-up, fu.el injection has re
moved the need for a carburetor, and for 
the mixing and distributing functions of the 
internal supercharger. It has made it pos
sible to put the complete load of compress
ing air onto a turbosupercharger. With 
heat absoi·bed by an "aftercooler," air from 
the new turbo enters the cvlinders at a . . 
much lower temperature. The engine can 
take higher compression, and deliver more 
power. Careful design has licked a past 
drawback of big turbos: a tendency to 
build up back pressure in the exhaust to 
the point where the exhaust valves are 
overheated and warp or bum. 

GE ~s· not alone in working for more 
power from piston engines. Wright Aero
nautical, like Pratt & Whitney a major pis
ton-engine manufacturer, has developed a 
"compound" engine (PS, Dec. '48, p. 128). 
In this one. exhaust energy drives a turbo 
that feeds power back to the crankshaft. 

Better propellers are coming along to go 
with the new power plants. Experimental 
props, still on the secret list, are now good 
for 550 m.p.h. That's more s·peed than is 
claimed for the world's fastest jet transport, 
the British Comet. END 
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Car Lights Flash Warning Signals 

Frxr rc a flat tire on the highway at night 
is a dangerous business . Here's a device 
that will flash your parking lights and rear 
stop-lights intermittently as a warning to 
approaching vehicles. Attached to the steer
ing wheel as shown at rigllt, Sigflare also 
can serve as a conventional directional turn 
signal. A pilot lamp in the lever's trans
lucent cap lights up .when the indicator is 
on. In most late model cars changes in 

lamps and sockets are not necessary. The 
Signal-Stat Corp. of Brooklyn: makes it, 

• 

Streamlined Scooter Speeds Along at More than 83 M.P.H. 

You don't have to spend a lot of money 
for speed-not the way Tony Capanna, of 
Los Angeles, does it. He took a single
cylinder scooter, made a few changes in 
the head and flywheel of its Powell four
cycle engine, and put on a streamlined 
cover. He then took his 190-lb. rig to a 
dry lake, stretched out prone to cut wind 
resistance, and opened up to hit 83.83 
m.p.h. The alcohol-burning engine devel
oped 13 hp. at 4,900 r.p.m. At upper right, 
wheels show thTough plywood housing. 

' 

' 
TANK 

'I ----
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Styling department is Detroit's holy of holies. 
Doors are locked , guarded. Inside department 
is Adoanced Styling. Only Ford officials can 
get in there. 

• 

• 
Of these three cars, Artist Spear took interest 
only in center one. ".But the hood's too broad," 
he commented, "even with the chrome strips 
to break up its expanse." However extreme, 
the drawings are carefully studied in hopes 
they will contain new ideas. 
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T HE automobiles you see pictured here 
will never be bullt. ·They are dream 

cars from the Advanced Styling Studio of 
the Ford Motor Co. The studio's artists 
drew them as a free exercise in imagination. 

f~ 
.J 

In dream car above artist was looking _par
ticularly for fresh treatment of top and door. 
Gil Spear, Advanced Styling supervisor, com-

• • 

• 

• 

• 

• 
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A dozen artists and four clay modelers 
dream up cars like this day in and day out. 
They have one of the world's pleasantest 
chores. Their only assignment is to produce 
new styling ideas. And they do-some 300 

men ted : "This door is lo~ enough for a man · 
to rest his arm on. The top has possibilities, 
but there is too much glass for comfort. The 

• 

• 

never-never dreambmif"designs every year. 
While these cars will never reach a pro

duction line, an idea for a fender curve, 
radiator grille, or top may be borrowed for 
a production car in 1955 or 1960. END 

ta il fin is impractical. But I think the idea. of 
admitting cooling air in front through bwn per 
apertures is interesting." 

Design at left got no votes. Above, Spear con
fers with fellow artist over clay model. If a 
drawing is extra-interestirig, it may be put in 
clay to get three-dimensional perspective. 
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Example of })lane that could sow "death 
sand" is this British one for fertilizing soil 
from air, sh0\1\.'T\ dropping five tons of lime 
from its built-in hoppers. 

1 

• 

'' '' 

"Death sand" and "radioactive clouds" are novel atomic 

weapons that may be introduced in radiological warfare. 

By Alden P. Armagnac · 

EDITOR'S NOTE: Best defense against a 
possible terror weapon is knowing just 
what it can. and can't ·do. So here are the 
facts aboztt "R W," latest in atomic warfare. 

UNITED STATES ARMY commanders 
have been alet:ted against an eerie 

ne\~V kind of atomic warfare. At any mo
ment it may ~merge fro"m the' "laboratory, 
and make its debut in combat. 

It's called ":R\V' -;hort for radiological 
warfare. It uses atomic weapons other 
than the A-bomb, such as "death sand" and 
.. radioactive elouds." 

, A 12-page Department of the Army 
study, "Radiological Warfare," briefs com
manding officers on how it may be used. 
Recently printed in Q fficers' Call, an 0fficial 
Army publication issued monthly for their 

· information, it's the most detailed report on 
RW made public to date. Here are its high
lights, plus some from other sources. 

N arne the countries that have atomic 
piles, and you've listed those that could 
wage RW- the U. S., Canada, England,. 
France, and Russia. For any pile will fur
nish the needed radioactive materials, or 
RW agents. Just as tracers are made for 
research, common materials like chalk and 
washing soda may be put in a pil~ and 
made radioactive for use as RW agents. 
Also suitable are radioactive fission p_!2d
ucts, the "ashes" ·recovered from a pile's 
spent fuel rods. 

The radioactive materials come from the 
pile both as red , white, and black powders 
in aluminum cans; and as bottlefuls of solu
tions. They are so radioactive that a large 
amount would melt a metal container. 

Likeliest way of using these materials in 
war, the Anny study foresees, is to sow the 
ground with radioactivity. They could be 
loosed over an enemy target from planes, in 
the form of a dust or liquid spray. Settling 

• 

• 



• 

• 

----

• 

• 
• 

• 

Defenders' planes attack invaders with" "death 
sand." It would force withdrawal of men exposed 
to its radioactivity, thus preventing build-up of 
forces to break out of beachhead . 

• 
• 

• 

• 
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DEATH SAND 

• 

H er e a r e two p ossible types of RvV weapons. 
"Death sand" coats ground, and its radioactiv
ity takes effect on victims externaUy. It requires 
material emitting penetrating gamma rays. 

on the earth, an invisible radioactive £1m 
would imperil all who walked over it with 
p enetrating gamma rays from an RvV agent 
like radiocobalt, a radium substitute. 

To spread it, Prof. H ans Thining of 
Vienna proposes drying a solu tion of the 
RW agent upon sand, or metal powder. 
Naming the p reparation "death sand," he 
caJls it "the lightest and most transportable 
of a ll weapons of mass desh·uction." 

Airplanes for "death-sand" attacks could 
resemble those usecl for crop dusting and 
spreading fertilizer from the air. A British 

• 

Sta ndard "".,•·d la ~ h bulb of \Vestinghouse 
S:\ f type, below, produced "radioactive cloud" 
by miniature explosion of chemicals in one of 
experimental methods devised by Dr. Abrams. 

"Radioactive clouds" of particles small enough 
to float in air take effect internally when in
haled. They could employ materials emitting 
weakly penetratin~ alpha or beta rays. . 

plane for the latter purpose has dropped £ve 
tons of chemicals irr a single experimental 
Hight (PS, Jan. '51, p. 130). 

To protect occupants from the caTgo's r.a., 
dioactivi ty a death-sand plane would need 
heavy shielding. (After calculating _jts 
weight, one scientist suggested dropping 
the shielding instead of the RW agent on 
the enemy!) But shielding could be omitted 
if erewless planes, under radio control from 
accompanying aircraft, laid the sand. 

Troops in an area sprinkled with death 
sand will have no choice but to get out. 

Gluss h e ll of bulb was removed, and experi
menters applied radioactive solution to combus
tible charge, which fonns the small black knobs 
seen at top of the two supporting \vire elements. 

I 

• 

• 

• 



These deadly products of Oak Ridge pile are 
potential RW agents. Remote-control tongs han
dle intensely radioactive solution in a pint-size 
bottle and a dry powder in· an aluminum can. 

. Those who remain will receive a fatal dose 
in· anywhere from a few hours to several 
weeks, depending on the intensity of the 

· I:adioactivity. ·Like victims of A-bomb radia
tion, they will suffer nausea, loss of hair, 
anemia, and hemorrhages.- .But those who 
flee at once will suffer no ill effects. 

RW has novel military possibilities. An 
invader could be forced by a de~th-san~ 
attack to withdraw exposed troops froin a 
beachhead, for example, and prevented 
from building up his forces to break out 
of defenders' encircling lines. 

Igniting charge produced "radioactive cloud" 
of airborne particles. Actual experiment was in 
closed chamber. PS duplicates it, without radio
active treatment of charge, for photo beiow. 

Mobile air sampler for detecting radioactivity 
could warn of RW attack. Also, warning might 
advantageously be broadcast by attacker him
self to force enemy to abandon an occupied ar.ea . 

In a stalemate on a battlefront, RW 
could compel enemy troops to abandon a 
key position, permitting a breakthrough. 
Attackers advancing rapidly across the · 
contaminated area would not be h armed 
by its radioactivity. ( Conv~rsely, a radio
active belt that could be crossed swiftly 
would be useless defensively.) 

RW attacks on war-production and trans
portation centers could make an enemy 
evacuate factmies, railroad yards, polis, and 
adjacent living areas, without demolishing 
them-and, the Army study declares, "with 

• 

Electron microscope shows magnified, smoke
like particles of two kind~ of experimental radio
active clouds. Size lies in most difficult range 
of all for gas masks to filter from air. 

• ' . 
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Can guns like this fire atomic weapons?. Shel~s 
carryin~ RW materials may lead to the atomic 
artillery" suggested as a possibi~ty by Gen. J. 
Lawton Collins, U.S. Army Chtef of Staff. 

results comparable to strategic bombing." 
Radioactivity of RW agents will die out 

after a time, depending on the particular 
one used. By choosing one of suitable half 
life, an ~ttacker could make an area un
inhabitable for whatever period suited his 

· purpose-only briefly, if he expected to cap
ture and occupy it himself. 

What quantities of RW agents would be 
needed? An Army example assumes 430 
pounds would cover an area like New York 
City's. Compared to the 10 pounds of pile 
products shipped yearly from Oak Ridge, 
the figure is huge, but not "fantastic. 

"Radioactive clouds" are a wholly differ
ent RW possibility. A low-level A-bomb 
burst is known to leave a deadly cloud of 

· ray-emitting particles floating in the air. 
Could RW apparatus, too, create lethal air
borne clouds in the open? If so, they would 
act as "a particularly vicious form of poison 
gas" -the phrase is taken from the famous 
Smyth Report-and serve similar purposes 
in close-range combat. 

Casualties would result from inhaling 
the particles in the air. Lodging in the 

· lungs, they would get in their lethal work 
at close range, and hence could emit only 
short-range alpha or beta rays. Some ma
terials that do this, such as plutonium and 
radioactive calcium and yttrium, are among 
the most dangerous that can get into the 
body. Gas masks for protection would need 
filters able to strain out the particles. 
Otherwise the air couldn't be breathed and 
oxygen-fed respirators would be needed. 

How to produce radioactiv.e clouds can 
be described. .t:or they've actually been 

. . 
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made in the laboratory, in non-military and 
therefore non-secret experiments. 

Rats were exposed to miniature radio~ 
active clouds to explore health hazards of 
inhaling the particles, by Dr. Richard 
Abrams and his associates at the · Argonne 
National Laboratory. Novel ·ways they de
vised to make the clouds are described in 
a report awaiting publication °, of which this 
writer has been permitted an advance view. 

They contrived mechanical gadgets, re-
. sembling insect guns and perfume atomiz

ers, that sprayed clouds ·of radioactive dusts 
and solutions. They exploded thin foil of 
radioactive metals, such as plutonium, with 
powerful electric currents. But their mos~ · 
interesting method was an explosion of 
chemicals. 

The experimenters removed the glass 
shell from a midget photo flash bulb, and 
used a radioactive solution to impregnate 
its combustible charge, consisting of zir
conium metal and potassium chlorate and 
perchlorate. Ignited in a closed chamber, 
this filled the air with floating radioactive 
particles, which took effect on rats nearby. 

Atomic Artillery a Possibility 
Can similar chemicals serve as a filling 

for RW shells, bombs, and rockets? Gen. 
J. Lawton Collins, U.S. Army Chief of 
Staff, recently cited ·the possibility of "an 
artillery ·piece that would fire an atomic 
weapon." Some took it that he meant shoot
ing an A-bomb from a gun-but "atomic 
artillery" for RW seems more plausible. 

Those are the possible arms and methods 
of RW. Its military value remains a big 
question mark until it is tried. 

R\V has glaring military drawbacks, like 
its delayed-action casualty effect. Even a 
lethal dose doesn't knock out radiation vic
tims at once. At Hiroshima, several Jap
anese soldiers fatally exposed to A-bomb 
rays marched 20 miles with full packs the 
next day, although all were dead six weeks 
later. So a soldier who has "had it" from 
RW rna y still be. a dangerous customer. 

But RW's unique characteristics could 
give it a place in warfare. And it could 
be used especially effectively against those 
unaware of its limitations, as a psychological 
terrox .weapon. As the Army study puts it, 
"Radiological warfare, once a favorite sub
ject for writers of science fiction, has passed 
into the realm of sober possibility." END 

•MDDC-795, "Production and Analysis of Radioactive A ero
sols," to be published in National Nuclear Energy Series, Divi
sion IV, V ol. 22G . 

. 
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Spray Comb Rids Pets of Fleas 

• 

SQUEEZING the bulb of the grooming com h 
at right sends a spray of insect powder 
through the hollow teeth , distributing it 
e,·enly through the animal's coat. ~lade of 
plastic, Comb-A-Flea is sold by Mik-Tin 
Specialties Co., of Seattle, for $2. 

. -

New Crosley Has Roll-Down Windows 
OTHER features of the 1951 Croslev cars 

• 

are a redesigned front end and, in the Super 
Station Wagon shown above, basket-weave 
rear panels. The new oversize, nine-inch 
Bendix brakes are hvdraulic, as are the air-

• 

plane, strut-type shock absorbers. The en-
gine has a 7.8 to 1 comp ression ratio. 

·-- • 

Land "Tug" Runs on Tracks or Road 
TnE job of hauling and switching railway 

cars (see also page 152) will be simplified 
with a "land tugboat," shown above with its 

· four retractable rubber wheels lowered for 
highway travel. Set at light angles are four 
rolled-steel railroad wheels. A switch from 
one to the other takes only 30 seconds. 

The fo ur -cylinder, gasoline-powered 
Trackmobile, developed hy the 'Vhiting 
Corp., Harvey, Ill. , \Veighs only 6,000 
pounds. But .when the tractor is coupled to 
a fully loaded freight car, as at left, hydrau
lic jacking power lifts the coupling mechan
ism to transfer some of the car's weight to 
the Trackmobile, and greatly increases trac
tion: drawbar pull runs up to 7,320 pounds. 

• ,. 

'· 

,r . 
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Humidity Gauge Is Pocket-Sized 

THIS handy, pocket
sized thermometer and 
humidity indicator is 
w~ll - p rotected in a 
Vinylite plastic hous
ing. Setting the plas
tic t;:alculator slide to 
the d rv-bulb and wet-

• 

bulb readings provides 
a relative-humidity 
reading at a glance. 
The unit also can be 
p1ounted on the wall 
with a wick and small 
wate r container to 
keep the wet- bulb 
moist. The Tagliabue 
Division of the \ Vest
on E lectrical I ns t. 
Co., Newark, makes it. 

.... ~-
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8A YONET •• • ••• ••. 1.00 lB • 
. ~0 SCABBARD . .. .. 12l,S. r---- ENTRENCHING TOOl- SHOVEL 

WITH COVER ... ... .... 2.00 LB. . 

,--- BLANKET ROll 
BLANKET ............ .... . 4.00 LB. 

,--.....<( TENT, SHELTER HALF .... . .. 4.25 LB .. 
POLE, SPINS, GUY ROPE .. 1.30 LB. 

TWO BANDOLEERS WITH 12 
CLIPS 196 ROUNDS) CAL .30 
AMMUNITION ... S.2S LB. 

-- HAVERSACK AND CONTENTS 
HAVERSACK (EMPTY) . ..... .......... 1.SO lB. 
CAN OF MEAT WITH COVER . . ..... . .. . 97lB. 
KNIFE . . . . . . • . . . . . . . . . . . . . . . . . . . . . . . .13 lB. 
FORK . . . . . . . • . . . . . . . • . . . . . . . . . . . . . . . . .08 LB. 
SPOON . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .11 LB. 

DRAWERS, 1 PAIR .. . . . .. .. . .. .. .. .. .. .S8LB. 
UNDERSHIRT ... .. . . ...... . ... .. .... .. . . 63LB. 
SOCKS, 1 PAIR . . .... ............ . ... 19LB. 
TOILET ARTICLES, SEWING KIT, 
EXTRA SHOELACES . . . , ...... . ...... 1.00 LB. 
RATIONS, 1 DAY: 3 MEAT, 3 BISCUIT, . . 3.00 LB.' 

\..._ ___ TOTAL . ....... .. .. .. . 10.19LB. 

-- CANTEEN WITH CUP 
AND COVER . .. 1.57LB. • 
• Add 32 oz. when full of woter . 

. 
...-- KNAPSACK AND CONTENTS 

KNAPSACK !EMPTY) ......... 1.50 LB. 
DRAWERS, 2 PAIRS ... .. ...... . 1.16LB. 
UNDERSHIRTS, 2 ........... · ... 1.26LB. 

L.:..J!---~ SOCKS, 2 PAIRS . . .. . . . . .. .. . . .38 LB. 
COAT, UTILITY ....... ... .... · .. 1.50 LB. 
TROUSERS, UTILITY, 2 PAIRS . . . ~ .~ LB. 
SHOES, FIELD, 1 PAIR ....... · .. 3.18LB. 
~--- TOTAL . .. ... .. . 11.98LB. 

CARTRIDGE BELT 
WITH 6 CLIPS OF 
8 ROUNDS . . . 4.22LB. 

RIFLE (CAL. 30, M·ll 
WITH SLING .. ,9.SOL& 

NEXT time you set out on an ali-day 
hike, toss a sack of flour across your 

back and fill your side pockets with rocks. 
By nightfall your aching bones will tell you 
how a foot soldier feels at the end of a 
day's march. What he packs to work is 
shown in these pictures, posed for PS by 
the Marines. The Army infantryman's gear 

TROUSER$, DRAWERS ••• 108L8. 

. is practically the same. The field transport 
pack is the one a doughfoot goes ashore 
with and carries on motor movements. 
The light marching pack is worn for foot 
movements 'and advancing toward combat. 
For fighting- except in winter-he strips 
down to the minimum. 

150 POPULAR SCIENCE 

LEGGINGS:; • .69ta.----_.: . . .. -· . 

SOCKS .... 19 Lt.; 

• 

SHOES ... 3.18l8.·----

• 

COAT, 
UNDERSHIRT 
2.13LB. 
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• 

HELMET------ - ; ~-'ooz.llt. 
3lB. 

BAYONET---+ 
1.12LB. 

COAT, UNDERSHIRT_. 
2.13lB. 

FIRST -AID ---....:,.;;.z~ 
PACKET 
.70 lB. 

TROUSERS, DRAWERS-_,__._ 
2.01lB. 

,._- ----RIFlE 
9.50 lll. 

-----SHOVEl 
2La. 

10.19LB. 

BELT AND 
:-----CARTRIDGES 

4.22lB. 

~---CANTEEN 

1.57lB. 

- ----- lEGGINGS 
.69lB. 

SOCKS 
.19La. 

LIGHT MARCHING PACK 
TOTAL WEIGHT: 40.57 LB. 

3lB. 

BANDOlEERS AND---:~-......_, 
CARTRIDGES 
S.2S LB. 

FIRST-AID---
PACKET 
.70 lB. 

PONCH0---
2.00 LB. 

TROUSERS, DRAWERS--I '""" ....... 
2.08 LB. 

SHOES ----'-----, 
3.18 LB. 

------RIFLE 
9.50 LB. 

+.--COAT, UNDERSHIRT 
2.13La. 

----BI:l l AND 
CARTRIDGES 
t22 LB. 

ii----·CAN TEEN 
1.S7lB. 

. 69LB. 

SOCKS 
.19 La. 

MINIMUM COMBAT PACK 
TOTAL WEIGHT: 34.51 LB. 

Mobile Belt Speeds Plane Loading 
LOADING and unloading time at air

ports is said to be cut in half by use of 
this mobile cargo~handling unit. A 21-
foot endless convever belt mounted on 

• 

a small truck, the Mobiloader can handle 
a concentrated weight of 500 pounds or 
a distributed load of 1,500 pounds. Sage 
Equipment Co., Buffalo, makes it. 

Back Seat of Car Makes Crib 
TRANSFORMIXG the rear seat of a car 

into a child's bed or play f>en is easy 
with the Kiddie Sleeper shown above. 
Made of Vinylite, it covers and protects 
the seat upholstery. The unit folds com
pactly for easy storage, and is made by 
the Kaydon Manufacturing Co., Santa 
:Monica, Calif. 

GE J-4 7 Jet Gets Warmer Nose 
LATEST improvement on GE's power

ful J-47 jet engine is special de-icing 
equipment. Hot air from the compressor . 
is piped to hollow parts in the nose, such 
as guide vanes and support struts, pre
venting ice formation at high altitudes~ 
Possibility of icing is further cut by mak
ing air-inlet screens retractable . 

• 

, 



' 

Diesel-Electric 
Tractor Has 

·otor in Each 

By CROSSBREEDING Cramp's battery
driven automobile with today's Diesel

electric locomotive, engineers have hatched 
a husky rubber-tired tractor that has. no 
clutch, transmission, drive shaft, or differ
ential. 

Two generators hooked directly to a 186-
hp. Diesel engine grind out juice that is dis
tributed separately to a motor in each of its 
four wheels, to two more for front and rear 
steering, and to a seventh that tunis a 
towing winch. 

Fuel to the Diesel is throttled by a hand 
lever that seldom needs regulating after 
starting. A rotating controller, like a street-

AC STEERING 
MOTOR 

AC WINCH 
MOTOR 

. 

On-the-job power units eliminate usual me
chanical, hydraulic, or pnewnatic linkages be
tween engine and wheels. Two generators-De 
for main driving motors and brakes, AC for 
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heel • 

car's, governs speed of the driving motors, 
fonivard and backward movement, and pow
er braking. It's steered by push buttons. 

R. G. LeTourneau, Inc., of Peoria, Ill., 
designed the 11-ton .pdme mover, called the 
Tournatow, for handling big airplanes on 
the ground. It can also be used as a switch 
engine in railway yards, and is being modi
fied for heavy earth-moving equipment. 

Outstanding performance characteristics 
claimed for the new Diesel-electric tractor 
are smooth starting and stopping, precise 
control at all speeds up to 25 m.p.h., infinite 
adjustm~nt of torque to load, and a turning 
radius ·of less than its length . 

INSTRUMENT PANEl 

• 

• 

AC STEERING 
MOTOR 

DC DRIVING MOTOR 
AND GEAR TRAIN 

steering and winch-are mounted in line with 
Diesel engine, and power is distributed direct 
to point of application throu{!h cables. Engine 
also runs an air compressor for accessories. 
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11-ton prime mover drives like a streetcar, 
turns like a fire engine, and can tow 16 

time!! its weight in airplanes. 

In each drive unit ( below) 
pinion on armature shaft nwshcs 
with reduction gears. which ro
tate rin<T gear bolted to wheel. 

REAR
STEER 

STEERING 
SOCKET 

BRAKE BRUSHES 
ASSEMBLY 

ARMATURE 

INTERNAl"';::::::;;~;~~~;:::::;;;? 
RING GJ;AR 

For· fuut·-wheel :-; t ee • · in~, ca<.:l1 wheel is 
· suspend<:d on ball -and-socket bearing. As 

example of ils maneuverability, 17-foot 
lra<:tor lmns in mdius of less than 14 ft 'C'l. 

OBLIQUE MOVEMENT 

7 Rlr&n: t cJte: "'•••~··· • ...... • 

• 

Tournatow show:-;, at left , how it 
can be used to spot railroad cars 
in a switch yard. Less than 6 ft. 
high, the tractor was built low 
for work armmd and lmder larl!e 
aircraft on the ground. In recent 
d<.•monstmtion 'for Air Force it 
casilv maneuvered a 200-ton 
plane about runways at \tVright 
Field. Tires are standard ain.·mft 
56-inchers; wheels are idl'ntical. 

/ 
FlONT-wl'EL --STEER •• 

SHORT 
TURN 

• 

. 
FEBRUARY 1951 153 



' 

-

• 

.-... .yj· C~ow Convey·er ilks, • 
• 

, . Feeds 100 an Hour 
• 

Ten at a time, cows move slowly down 100-ft. automatic milking conveyer atl5 ft. a minute. 

Waiting for their turn, cows queue up in sin
gle file at conveyer entrance. As each one moves 
up, it passes through cool-water spray from jets 
that washes dirt from underside of body. 

As cow enters conveyer, warm spray from UP.
turned jets relaxes udder and stimulates milk 
How. Door containing feed trough swings down 
automatically to form stall and provide meal. 
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• 

Cows get everything but a shave and a 
haircut in an automatic milking assem

bly line at Delano, Calif., shown above. Frrst 
they get a cool bath to wash them, then a 
warm one to stimulate milk How. Next, as 
they ride down a 100-foot moving conveyer, 
they munch a meal from feed troughs while 
vacuum pumps remove their milk. 

The conveyer holds 10 cows at a time 
and turns out a contented one every 36 sec
onds. Invented by Harry Cain for Hiett's 
Crystal Dairy, it requires only two attend
ants, one to attach the vacuum cups and one 
to remove them, and will handle 100 cows 
in less than an hour-about six times faster 
than two milkers working by hand. 

Photos from Southern California Edison Co. 

Vacuum milking machine and 5-gal. collect
ing jug ride rail alongside of cow, keeping pace 
with conveyer. At end of line, circular return 
rail carries machine back to starting point. 

• 
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Ring Cleats Prevent Football Spi lis 

THE ring on the sole of the football shoe 
at left in the photo above is a new cleat to 
replace the conventional spikes shown at 
1ight. Developed at the Cornell Aeronau
tical Labs for the Wilson Sporting Goods 
Co., the self-cleaning cleat is said to pre
vent injuries to players from spills caused 
by regular cleats sticking into the ground 
while making fast turns. 

Safety Gloves Reflect Headlights 

BY DAy' Glo-Glov~ are a pair of well
tailored dress gloves in capeskin, pigskin, 
or calf. By night, they become a useful 
safety aid for a driver to signal stops and 
turns. The back surface of t~e glove is 
made of Scotchlite, a reflective fabric that 
shines brightly in the light of auto head
lights two blocks behind. Glo-Glov Co., 
Chicago, prices the gloves at $4.95 and up. 

' 

• 

Navy Develops First. Automatic Pilot for Helicopters 
THAT smile from a Navy helicopter pilot 

(above) signals success in a test of the 
first automatic pilot developed for the fly
ing windmills. With both his hands off the 
stick, the 'copter hovers · steadily 5 feet 
above the field. All forward, lateral, and 

stabilizing controls are handled by a hook
up of five gyroscopes and parts from stand
ard airplane auto pilots. The device was 
designed by engineers of the Naval Air Ex
perimental Station, Philadelphia, who are 
now adding altitude and power controls. 
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H o t -wat e r blast cost 
$ 18, 000 in O #iio h om e. 

This w as ba thhous e tn 
vet s ' h ousing projec t. 

In sch ool b e low on e 
d ied , 19 were hurt . 
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Som eon e l e tt gas on a fte r 
s uppe r i n church base m e nt. 

Investigat o r s say missing 
t a nk h ad n o saf e t y v a l v e . 

A r r ow sh ows t ank's p ath 
f rom c e llar thro u g h r oof . 

I 
• 

1 
I 
I 
I 
I 

O v e rheated w a t e r t ank 
wre ck e d bric k h o use. 

P ennsyl vania h o m e · 
o wne r an d e x- furnace. 

R est o f this furnace 
s t opped 3 fl o ors up. 

.. 
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Even a 30-gal. storage tank can let go 
like a TNT blast unless protected 
against excess heat as well as pressure. 

By William Gilman 
DRAWINGS BY ELEANOR GILMAN 

T HAT harmless-looking hot-water tank 
down in the basement can become a 

live bomb quicker than you may think. 
Its job is to furnish household water at 

around 150° F.-safely below the boiling 
point, yet plenty hot enough to handle dirty 
clothes and greasy dishes. The n·ouble comes 
when the setup doesn't have properly func
tioning brakes. Since water has to be under 
some pressure in order to flow from plumb
ing fixtures , it can be heated past :its normal 
boiling point-without boiling. That's when 
ev~n a modest 30-gallon tank can let go with 
more explosive energy than a charge of T NT. 

It can happen with an apartment house 
boiler as quickly as with a cheap little hod
a-day pot stove or side-arm coil supplying a 
storage tank. The chief difference is that a 
cast-iron boiler flies apart like shrapnel while 
a steel tank is apt to soar like a rocket. 

But such blasts can't happen when proper 
equipment is properly installed and main
tained. In every case, the explosive material 
is what one engineer calls "water gone crazy 
with the heat." It's the flash into steam after 
pressure ruptures a tank or boiler that causes 
trouble. Sometimes, the pressure has been 
built up too high; other times-if the tank is 
old and weakened-even normal operating 
pressure is too great. . 

In either case, pressure sets the stage. 
The real villain is superheated water. Every 

• 

• 

~----------
.._ - - --AI -- .-_.. ... 

RELIEF - -..... , .. _------: 
DRAIN ~·A.~ 

. 
• 

• 

• 

-

,..__PRESSURE 
SPRING 

• 

Best insurance against hot-water explosion is 
relief valve that responds to either excess pres
sure· or temperature in tank. Photo at top shows 
plumber putting one into hot-water line from 
gas-fired heater. As shown in cutaway view, 
overheated water expands them1ostat, lifting 
valve and letting water escape until tempera
ture is brought down by cold water entering 
tank. Under dangerous pressure, water acts 
directly against spring to Jift valve. Raising 
test lever makes sure valve is not stuck. 
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REUQ' 
VALVE 

HORIZONTAL 
TANK 

• 

HOT 

' 

., .. 

1 
FROM 
HEATER 

Where to put temperature-pressure valve: Hori
zontal storage tank usually has tapping into 
which valve can be installed as shown above. 
Automatic systems that both heat and store 
water vary in design; follow manufacturer's 
instructions. Sketch at right shows three ap
proved locations for different types. In posi
tions A and C thermostat needs tip extending 
into hottest water. In position B there must 
b e no shutoff between tank and safety valve. 

drop is waiting ominously for its chance to 
flash into normal steam. A break in the tank 
gives it that chance. 

When blast experts are able to find 
enough pieces in the wreckage, they can 
almost always assign one of three causes 
to the accident. 

1. The setup was a manual one. This isn't 
bad in itself, but whoever lit the heater fire 
forgot to tum it off. Like the family in a last
minute hurry to get started on a trip, or the 
careless baby-sitter. 

2. The installation had automatic controls 
-but too much faith was placed in them. 

COLO 
SUPPlY 

• 

• 

COLO 

Other protec tive 
valves : 1.\. is press me
reducing valve, need
ed when outside pres
sure is too high for 
house system; it also 
guards against "water 
hammer" shocks. B is 

. vacuum- reDef valve 
that prevents tank's 
collapsing or burning 
out in case of vacuum 

c 

' 

TEMPEREO 

HOT· 
WATER 
TANK 

:::dJJHOT 

condition that can siphon water from heater. 
C is tempering valve that guards against scald
ing water reaching faucets. D is standard tem
perature-pressure -relief valve described earlier. 
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Mechanical · robots are fine, but need peri
odic checking. 

3. Or it might have just been what en
gineers of the Hartford Steam Boiler Inspec
tion and Insurance Company:_oldest com
pany of its kind in the country-call a plain 
"goofy" setup. Like installing a check valve 
between the tank and its relief valve. Or 
plugging the relief valve to stop its leaking. 
Such tinkering, obviously, makes a safety 
valve a useless ornament. 

• 

"Hot-Water" Earthquake 

There's the case of the policeman who 
phoned headquarters that there had just 
been an earthquake. The shock came from 
a hot-water blast four blocks away, which 
caused $10,000 damage to neighboring 
buildings. It all started with a dripping hot
water faucet in a hamburger stand. To save 
water, when he locked up at night the pro
priet9r shut off the cold-water line to the 
automatic gas heater serving a 20-gallon 
tank. That was blunder No. 1. 

No. 2 was the fact that the setup had no 
safety valve. And as pressure of the heating 
water increased, it couldn't get relief by 
bucking up into that closed cold-water line. 

To be sure; the heater had an automatic 
fuel control. It should have shut off the gas 
when the water got too hot. But this thermo-

Copyngh ed material 



stat happened to be ~mmed up. So the fire 
kept on going, and the tank finally burst. 

For every blast, there must be the two 
ingredients-failure of the tank under pres
sure, and explosive energy built up when 
the water gets too hot. It's usual t~ think 
only in terms of pressure. By itself, excess 
pressure will damage a tank and cause a 
watery mess in the basement. But for a real 
hot-water blast, the water has to be past its 
atmospheric boiling point. · 

To prove this, a dozen ordinary hot-water 
heating tanks were blown to bits in a hay
field near Doylestown, Pa., while a .couple 
of hundred plumbing experts and boiler in
spectors watched from a safe distance. 

High spot of the bombing came with the 
eruption of a typical 30-gallon steel tank in
side a small house. Its pressure just before 
the blast was 80 pounds, which is a normal 
safety-valve setting for a good flow of water 
from upstairs faucets. But the water had 
built up to 290°-78° above its normal boil
ing point. 

Tanks Are Urged to Explode 

To highlight the lesson, cooler water in 
two similar tanks was safely built up to 200-
pound pressure. When nothing happened, 
each was urged to explode ''by giving it a 
water-hammer effect-an abrupt jolt of pres
sure. A rifle bullet was shot into one. With 
the other, an engineer just stepped up and 
split the tank with a sledge. 

Neither tank exploded-just a gush of 
water 1ushed out through the breaks. 

The Doylestown tests were staged by the 
Watts Regulator Company, a Massachusetts 
fhm pioneering in safety devices, to prove 
that ordinary pressure-relief valves-though 
still a must-should be hacked up by a tern-

. perature-sensitive safety device in case the 
pressure valve can't handle the situation. 

What's needed is a combined tempera
ture-pressure relief valve. The Watts patent 
on such "T-P" valves has now expired and 
manv firms make them. Some have a fusible 

• 

plug that lets go when water gets too hot. 
Latest types work on the thermostatic prin
ciple to open the valve. 

After a dime-store blast 20 years ago that 
injured 50 persons and killed five, Washing
ton, D. C., became the nation's first munici
pality to insert a temperature-control re
quirement in its building code. A number of 
other states and cities. aware of water's 
dynamite power, have followed suit. 

The ordinary home-owner can take a les-

. 
In demonstration of water explosion, tanks in 
and outside a frame building at Doylestown, 
Pa., were subjected to varying heat and pressure. 

• 

From protected pit enp:ineer regulates heat and · 
pressure of water and watches remote-register
ing gauges as explosive fon.:e builds up in tank. 

Building is blasted to kindling as overheated 
water hurls shell of storage tank 400 feet into 
the air and 100 yards across country. · 

Here are remains of 30-gal. tank in which 
water under only 80 lb. pressure was heated 
to 290° F.-78° over normal boiling point. 
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son from industrial plants, which regularly 
inspect high-pressure equipment. Actually, 
say engineers, there's too much false security 
with "low-pressure" hot-water systems in 
residences. "Low-pressure" means simply 
that that's all they're built to stand. Four
fifths of the claims paid by a typical insur
ance company result from accidents with 
low-pressure equipment. 

Every setup has its own pressure limit. 
Fifteen pounds may not be too much for a 
hot-water heater tested ~t 250 pounds and 
intended to operate at around 50, but it's the 
recommended limit for the usual low-pres
sure steam boiler made of cast iron. And 
when the low pressure becomes high-if a 
valve sticks, or aquastat fails, or water gauge 
goes haywire-something has to let go. 
Pressure below the rated limit may still be 
excessive for a particular tank-old, cor
roded, or weakened by past overheating. 

Anything that relieves excess pressure is 
to the good. That's why an open system
like water gravity-fed from a spring-is gen
erally safe because water can back up the 
line. BU:t it isn't foolproof. Sediment or 
freezing might block the line. 

Some explosions have been innocently 
caused by a town's desire to protect meters 
from overheated water backing up into 
them. Check valves to protect the meters 
also block the escape of overheated water. 

Best Protection Is Good Equipment 

The best protection is making sure you 
have good equipment installed by a plumb
er . who knows what he's doing-and by 
checking it every few months. You can't 
just walk ·a\vay and leave it. A reliable heat
er comes with an opera ting manual. If you 
follow instructions, you can put the heater 
through its paces to check. 

That thermostatic valve is going on and 
off many times a day. By contrast, a pres
sure-relief valve just sits on the line waiting 
month after month for an emergency. To 
keep in trim, this. robot needs exercise. Long 
idleness, sediment, or corrosion may cause 
it to get . stuck. That's why its test lever 
should be operated every few months. If 
your valve is an older type, the spling can 
be pushed back with a knife to imitate ex-

. cess pressure. If it squirts, it's okay. 
The last warning- if _you're lucky-comes 

when you turn on the hot water and get boil
ing water or steam. Better get the situation 
cured in a hurry, because you're playing 
with dynamite. END 
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What Is It Plane or Truck? 
THE strange-looking contraption shown 

above is a mobile unit for testing airplane 
engines and props before · installation 
aboard transports of the Trans-Canada 
Air Lines. A steel frame built on a three
ton huck holds the engine, which is con
trolled from the truck cab. The unit is 
prevented from moving forward by 
chains running to tie-down rings in the 
ground. Hydraulic spider legs absorb 
torque and stabilize truck duiing tests. 

Oversize Bandage Covers Big Burns 

DEVELOPED by the Army Medical 
Corps, these new oversized dressings are 
for burns and wounds covering large skin 
areas. A layer of highly absorbent gauze 
protects the injm·y, while a nonabsorbent 
outer layer prevents the entry of ba~teria. 
Dressings may be worn .as long as two 
weeks instead of requiring frequent 
changes. To prevent contamination, band
age is packed in a sealed plastic bag. 



l 
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Much fine glassware is still handmade by expert craftsmen, as it has been for centuries. 

our 
.. 

ass 

By George H. Waltz, Jr. 

T wo opposite extremes in manufacturing 
-meticulous handwork by skilled crafts

men and high-speed mass production per
formed by automatic machines-provide the 
wide variety of household glassware we 
use each day. 

Up until 1903, all types of table glass
ware, ranging from tumblers to vases, were 
either hand-pressed or hand-blown by master 
artisans. Then came what is considered to 
be the greatest single advance in the 5,000-
year history of glassmaking-the perfection 
of an automatic glass-blowing machine that 
put glassmaking on the production line. 

As early as 1889, the idea for a mechani
cal glass blower began to form in the mind 
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FURNACE IS J ED 
~-AUTOMATICALLY, 

. 
~ t 

FLAMES FROM 
ABOVE HEAT GL~SS 

GLASS TUBE 
FOR DRAWING 

COURTESY CORNING GLASS WORKS 

3 Periodic reh eating in a small furnace called 
the "glory hole" is necessary to keep the 

glass at just the right temperature for working. 
The base of the vase, with its decorative ribs 
of glass, is now complete. 

How glass is made. Batches of raw 
glass materials- sand, soda, lime, and 
other earthy chemicals- are heated in 
huge gas-fired furnaces until they fuse 
and flow. It is a continuous process. 

HAND 
GLASSMAKERS 
GATHER UP 
GLASS AT 
" BOOT' OPENINGS 

AUTOMATIC 
GLASS PRESS 

4 A pontil (pronounced "punty") , which is a 
steel rod with a serrated tip, next is attached 

to the completed base of the vase wHh a tiny 
glob of molten glass. The top of the vase then 
is cut away from the blowing tube. 



1 GJas ntakers work in team s . A "gather," or 
glob of g lass, first is dipped up from the 

tank on the end of a blow tube by a man called 
a "gatherer." The "serviter," No. 2 man on 
the team, blows it into its basic shape. 

5 A "wood-jack," a tweezerlike tool with 
apple-wood tips, then is used to shape the 

flair of the vase. Because the wood tips bum 
away when brought in contact with the hot 
glass, they m ust be replaced frequently. 

2 The ma ter gla blower, known in the gla s 
shop as the "gaffer," then takes over. In the 

case of this vase, his first job is to apply deco
rations in the form of glass brought to him by 
another assistant, the "bit gatherer." 

6 T h e fini shed vase, after c:arcful and slow 
cooling on an endless belt that travels through 

an annealing oven or "lehr." The annealing 
process takes 5 to 8 hours. These photos were 
made at the Steuben Glass \Vorks. 



of Michael · Owens, a master blower at a 
glass works operated by Edward Libbey in 
Toledo, Oh,io. One day while Owens was 
struggling with · a particularly inept crew 
of apprentice glassmakers, he wondered if 
it wouldn't be possible to devise a machine 
to take their places. Secretly, he designed 
and built a wooden working model of such 
a machine. When he showed it to Libbey, 
the boss was so impressed that he agreed 

' to set up a company to carry on the ex
perimental work with Owens as general 
manager. 

Machine Works like Bicycle Pump 

Owens' first full-size machines were sim
ple and ingenious- and they worked. They 
operated on the principle of the bicycle 
pump. When a piston was withdrawn, 
molten glass was sucked up into a metal 
mold from a supply pot. When the piston 
was pushed in, the compressed air forced 
the molten glass against the sides of the 
mold to form the desired shape. It was as 
simple as that, and the same basic principle 
is still used today in the modem machines 
that produce the major portion of our low
cost household glassware. 

- · Automatic machines, however, have by 
no means completely replaced the master 
glass craftsman. Expensive glassware is 
still created by the same so-called "offhand" 
blowing methods that have been followed 
for centuries. At glass works like those main-

4 After annealing, g lasses are carefully in
spected in front of the screen of a polari

scope. Polarized light from polariscope reveals 
any stresses that might cause breakage. 
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tained by Steuben Glass, Inc., at Coming, 
N.Y., skilled glassmakers still use the ancient 
processes and the crude tools of their craft 
to tum out decorative tableware and other 
glass art objects. 

They still stick to the old ''shop'' method 
of glassmaking in which a master blower, 
known as a "gaffer," supervises five as
sistants. Directly under the gaffer is his 
"serviter" who blows the glass into its basic 
form. Then in order come the "gatherer" 
who gathers or picks up a glob of molten 
glass from the glass furnace on the end of a 
blowing rod and gives it to the serviter, the 

1 Automatic mechanical blower replaces the 
human team in the production of inexpen

sive, everyday glassware. A machine such as 
one above turns out 24,000 tumblers a day. 

~ 

' ~ -
5 Silk-screen printing is used to apply the de-

signs to glasses in the new "Horseless Car
riage" Libbey Glass line. Mter basic design is 
drawn, silk screens for printing are made. 

• 
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"bit gatherer" whose job it is to gather up on 
a long stick called a pontil (pronounced 
"punty") the small amounts of additional 
molten glass needed for decorations, stems, 
etc., the "stick boy" who holds the gathers, 
and finally the "carry-in boy, who carries 
the finished piece to the oven, called a 
"lehr," where the glass is annealed. 

The six men work as a team, with the 
gaffer calling the signals. He is the artist, 
the master, who carefully shapes the molten 
glass (or "metal" as the glassmakers call it) 
into its final form. His skill comes from long 

• expenence. 

.. . 
BACKWARD STROKE OF PISTON 
SUCKS UP GLOB Of GLASS 

.1(. ''Y"'<~ .... It···'' ~·· ' , •···· .. ··~ .. ·: .. , . . . 
· .. : ·~ I 

FORWARD STROKE FORCES 
GLASS INTO MOLD 

PlUG PREVENTS GLuD 
OF GlASS FROM BEING 
SUCKED INTO PUMP 

TWO..PART ____ +Y1 
MOLD 

... . . . , . .., . , •·. .. ' 

GLASS 
GLOB 

. . .. 

2 Working like a tire pump, the machine 
sucks a glob of molten glass up from a re

volving supply pot in its base and then forces 
it against the sides of a two-part metal mold. 

6 Ceramic colors are applied, one at a time, 
in the printer shown above. After all colors 

are in place, glasses are baked in oven to fuse 
colors to the glass. They are then re-annealed. 

• 

I 

Glassware made by pressing, rather than 
blowing, is another traditional type that is 
still produced, but it too for the most part 
is now turned out on automatic machines. 
Many items such as heatproof ovenware, 
some types of lenses, and decorative orna
ments are made in modem, automatic glass 
presses. 

By blending handwork with machines, the 
glassmakers are making everything from 
cheap but attractive dime-store tumblers to 
expensive crystal works of art that enliven 
our dining tables for festive occasions and 
decorate our homes. END 

• 
• . 

3 Annealing to eliminate any possible strains 
in the glass also is an important operation 

in the production of machine-made glassware. 
Cooling requires from 45 to 90 minutes. 

7 Finished glassware as it comes from the 
final annealing. These photos showing the 

mass-production of glasses were made at the 
Libbey Glass plant of Owens-Illinois Glass Co. 
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Everyone 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. 

... 

A position lock or friction drag on the thumb 
screw of adjustable wrenches. Such a lock 
would prevent the inevitable slip-back of jaws 
that causes slips and rounding of the head.
Duncan Osbom, St. Petersburg, Fla. 

A clump that would lock the blades of a lawn 
mower when it is stored where children might 
get at it. It should be easy to remove but diffi
cult for youngsters to master.-Matthew C. God
frey, Detroit, Mich. 
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A storage box for fuses built into a car glove
compartment door. Loose fuses in the compart
ment never seem to be around when you . need 
them. With this box you'd find them easily.
Norman L. White, Athol, Mass . 

Shaving brushes and razors with magnets set 
into the handles. Then they could be suspended 
from metal shelf supports or fim1ly held to the 
sides or under the shelves of metal cabinets.
George Perry, Fitchburg, Mass. 

Frozen foods with waxed cards dividing the 
blocks. This would make it easy to break the 
blocks in two, providing smaller portions for 
small families and allowing the excess to be 
stored frozen.-Mrs. P. Morrell, Hampton, Va. 

• 
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Brake mechanism bolts to firewall. Diaphragm 
in vacuum chamber drives piston into fluid
filled cylinder, sending brake fluid to wheels. 

New two-in-one pedal is mounted over old ac
celerator so it can rock back and forth. Original 
brake is left in position for emergency use. 

New Two-in-One Foot Control Stops Car or Speeds It Up 
Now you can step on the gas or put on 

the brakes with the same foot pedal. Press 
forward with your toe, and the car speeds 
up; press backward with your heel, and it 
slows down. Called Accela-Brake, it is con
trolled by a pedal that bolts to the car floor 
over the conventional accelerator and is 
pivoted so it can rock forward and back. 
Pushed forward, it presses down the ac
celerator. Tipped backward, it pu1ls a con
trol rod that actuates a special brake mecha
nism installed between the master brake 
cylinder and the wheels. 

When the rod is pulled, it opens a valve 
that applies vacuum from the car manifold 

Navy Flying Boat 
Makes Tight Turn 

THIS Martin flying 
boat can't quite tum 
on a dime, but with 
its hydroflaps - twin 
underwater rudders -
it can turn in a radius 
one and a half times· 
its wingspan - three 
times sharper than 
with engines alone. 
Designed for maneu
vering in tight waters, 
the rudders can also 
be used as a brake. 
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to a rubber diaphragm inside an air cham
ber. This collapses the diaphragm, ddving 
a piston into a cylinder filled with brake 
fluid. The piston forces the fluid out of the 
cylinder and into the wheel brakes, slowing 
or stopping the car depending upon how far 
the pedal is pushed backward. 

The auxiliary brake does not interfere 
with the operation of the conventional brake, 
and a lock-out control on the dash discon
nects it at any time. In addition to speed
ing up braking time, it is also said to elim
inate roll-back on hills and foot fatigue in 
h·affic. Made by the Accela-Brake Sales Co., 
of Hollywood, it sells for about $66. 

' 
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CRYSTAL 
· M~XERS 

Light Proved Even Faster than Previously Determined 
THE speed of light, the magic number 

that affects nearly all laws of physic~, is even 
faster than scientists thought. New experi
ments at Stanford University place it at 
186,280 miles per second-eight miles per 
second higher than the old value. Even this 

Tiny Magnetrons Made for UHF TV 
THIS tiny tube may be a vital part of the 

television sets of tomorrow. It is a miniature 
magnetron, adapted from wartime radar 
tubes for use in ultra-high-frequency TV 
receivers. Many-perhaps most-of future 
TV stations are likely to operate in the UHF 
region, now being used only experimentally 
( PS Aug. '50, p. 111). GE is already mak
ing a few of the small magnetrons, which 
produce ~4 of a watt at 30 to 900 megacycles. 
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small change may be important in radar and 
Loran. The researchers actually measured 
the speed of a radio wave-which is the 
same as that of light-by finding its reso
nance frequency in a "cavity" whose dimen-

. sions are known to a millionth of an inch. 

Jet Noises Tried Out on Guinea Pigs 

JET engines make a lot of noise-enough 
to pain or perhaps harm your ears. To find 
out more about the effect of very loud noise 
on human ears, Air Force scientists at the 
Wright-Patterson Base are learning what it 
does to guinea pigs' ears. The anesthesized 
animals (below) are placed in a soundproof 
room equipped with sound generators. Those 
are not earphones Dr. H. E. von Gierke is 
wearing, but muffs to protect his ears. 

• 
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Keeping the 
Home Shipshape 

' ~, 

c 

If it's raining or snowing when you leave for 
the market, carry along a plastic shoulder pro
tector from your closet. It will fit over the 
shopping bag and keep your groceries dry. 

. 
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Cup hooks screwed into the wooden rail in a 
closet, or to the door, will hold those belts 
that clutter up a drawer. They'll hold sus
penders and extra shoelaces as well. 

You can protect your hands from abrasion 
when gra6ng cheese, carrots, and other foods 
by wearing the heavy rubber fingers used in 
offices. Cover thumb and first finger. 

h!·1-.. 
Wood from crates and apple boxes makes Separated joints in the asbestos on your heat-
fine stock for craftwork. A home-made tool ing pipes can be covered with tin cans with 
like this mallet will enable you to knock· them top and bottom removed. Slit them lengthwise 
apart without damaging the wood. and clamp them on with pipe-covering bands. 

Please turn the page tor five more suggestions.. FEBRUARY 1951 169 
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If you don't cover your porcelain-topped or 
stainless-steel sink with rubber pads, protect 
the shiny surface by putting a dishcloth under 
pots and pans when scouring them . 

You can add water to an aquarium without 
disturbing plants and sand if you float a board 
about ~" thick on t he surface of the water. 

' Pour the water lightly onto the board . 

• 

A storage wall of orange crates, with each bin 
labeled , will save a lot of last-minute hunting 
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A plywood board, dividing your hamper into 
two sections, saves you time on washday. Keep 
white wash on one side and colored wash on 
the other, and sorting is eliminated. 

You can make a jumbo dust pan for your 
shop by removing the long side of a large, tin 
cake pan. A file handle, attached with a long 
screw or bolt, makes a good handle. 

for Christmas bells, Easter baskets, Halloween 
masks, and other holiday trappings. 



... 

Dummy Bombs Test B-36 Accuracy 
DROPPED from a B-36 bomber, these con

crete-filled, 12,000-pound, dummy bombs 
help tell Convair engineers just how real 
bombs will behave. When the bombs are re-

"Hot Stick" Takes Tank Temperature 

WHEN U. S. tanks roar into battle on hot 
desert sands, their rubber treads must with
stand scorching ground heat that often gets 
34 o to 39° hotter than the air above it. To 
take the temperature of the sand and the 
treads, -corpsmen jab them with this special 
needle-nosed pyrometer that registers mi
nute amounts of current generated by heat 
on a dial calibrated in degrees. Repeated 
jabbings show the rubber treads can with
stand up to 180° F. without damage . 

• 

, 

. --
' • • • • 

leased-some from as high as eight miles up 
-an electrical impulse sent to the ground 
automatically starts cameras that track the 
missiles, recording drop path and rotation. 
Depth of ground penetration is measured to 
tell what the explosive pattern would be. 

"Floating Table" Licks Vibrations 

DELICATE balance scales, placed on top 
of this "floating table," are unaffected by the 
poundings of a nearby giant drop forge in 
the Westinghouse plant at Pittsburgh. Sus
pended from heavy coil springs and cush
ioned by large blocks of foam rubber ( ar
rows), the table absorbs all vibrations before 
they reach. the sensitive apparatus. Steel 
plates, bolted to the bottom, preload the 
table so objects placed on top do not throw 
the delicate balance out of equilibtium. 
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Paper-hulled Shoshiman has spent two seasons in rougher streams than the Passaic (above) , 

T HAT canoe in the picture above is made 
of paper. Its hull is plain, ordinary, 

brown wrapping paper, the kind the hard
ware merchant packs your nails in. Yet it is 
as sturdy and seaworthy as a commercial job. 

If you can operate a hammer, saw, scis
sors, and glue brush, you can make one like 
it in a couple of weeks' spare time. So re
ports John B. Ehrhardt, suburban-weekly 
editor of Madison, N.J., who resurrected 
the lost art of paper-boat making to build 
Shoshiman, the canoe shown on these pages. 
He adapted the technique used in the 1870's 
by Elisha Waters & Son, of Troy, N.Y., who 
made paper boats and also paper domes for 
astronomical observatodes (the one at West 
Point, installed in 1881, is still good as new). 

The paper boats have no seams and little 
framing. You can build your own frame, or 
use the frame from a stock kayak kit. Be
sides the frame, you'll need about seven 
quarts of waterproof glue (Ehrhardt used 
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Cascophen), a dozen 18" by 24" sheets of 
No. 70 newsboard (a type of cardboard), 
10 yards of 44-thread muslin, and lots of 
brown wrapping paper. 

Cover the frame with one layer of news
board, fastening it with glue and tacks. Butt 
the joints. Next apply two layers of paper, 
coating both surfaces with glue. It's easier 
if you cut the paper into 12" by 18" sheets 
and dilute the glue with about 20 percent 
water. The paper joints should be lapped · 
and staggered, with wide laps around stems 
and keel. A layer of muslin, laid in bands 
from gunwale to gunwale, with the cloth 
doubled and the joints butted at the sel
vages, follows. Glue the same way as the 
paper. Finish with two layers of paper. 

Let the glue cure for two days, then 
waterproof the boat inside and out with an
other coat of diluted glue. Wait 48 hours, 
and then sand and paint the hull, treating it 
like wood. Now you're ready to launch. 

C.opynghred m< 'nj 
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One man easily handles the paper canoe, which 
weighs apfroximately 50 pounds, similar to 
commercia aluminum or plastic boats. Ma:teri
als cost $45 (not including ready-made frame). 

• -- --- -

• ... --...... 

~~ TWO LA OF 
WRAPPING PAPER, 
GLUED 

ONE LAYER OF 
44-THREAD MUSLIN, 
GLUED 

TWO LAYERS OF 
WRAPPING PAPER, 
GLUED 

ONE LAYER OF 
NO. 70 NEWSBOARD, 
GLUED AND TACKED 

Dr a wing above shows how ca
noe's simple wood frame is cov
ered with layers of cardboard, 
muslin, paper, and glue. 

Spring a leak? Paper and glue fix that, as 
Ehrhardt demonstrates above. His boat, used 
two years, sprang its only leak when hung up on 
rock. That one was too minor to bother patching. 
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Electric Hamper Dries Clothes. A fan in the 
bottom of this aluminum hamper sends a blast of 
air warmed by a heating element upward to hasten 
the drying of lingerie, towels, or diapers hung 
inside it. In summer the appliance can be used 
as a bathroom air conditioner simply by hanging 
damp towels inside and switching on the fan to 
circulate cool air. Hamper-Dri has a 110- to 
120-volt AC motor. Argyle Mfg. Co., of Col
chester, Ill. , sells it for $29.95. 
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Barbecue for Indoors or Outdoors. 
Interchangeable posts on this grill let 
it be installed indoors in a fireplace or 
outdoors in a picnic area. A handle on 
the grill moves it over the fi re for 
cooking, out to a magnesium u·ay 
for removing food . Placed on the 
wil-e grid, the tray becomes a griddle. 
It is sold by Lyncraft Products Co., 
Lake Orion, Mich., for $19.95. 

Labels Are Easy to Mark. For 
identifying frozen foods and other 
packages, a new self-sticking tape 
adheres to metal, glass, or plastic. It 
has a blue border and white writing 
surface that can be lettered with any 
pointed instrument. Lettering comes 
out blue. Sold with dispenser by the 
Labelon Tape Co., of Rochester, N.Y., 
it is priced at about 50¢. 
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Rack Keeps Tools Handy. 
Mounted on a garage or base
ment wall, the rack above has 
room for storing six long- and 
five short-handled gardening 
or household tools. It is made 
by the Inland Steel Products 
Co., of Milwaukee, Wis. The 
toolholder comes with screws 
and bolts for easy installation. 

1-'f' . . .... ,; .. " '!--'; ' . .. • • • ..... • ... 
·! 

, ·. . 
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Knife-Tongs Prevents 
Crumbling. To cut and 
serve cake portions with one 
hand, spread this flexible, V
shaped cutter to the desired 
slice size, press its sharp edge 
into cake, then lift up with 
cake held firmly in the blade. 
Krag Steel Products Inc., Chi
cago, sells the cutter for $2. 

Tubing Stops Slam
ming. As a door equipped 
with Hold-a-Door opens, 
telescoping tubes inside a 
sleeve pull apart. Tempo
rary vacuum holds door 
open 8 to 40 seconds, then 
lets it close. Knipe Indus
tries, Lawrenceville, N. J., 
sells device for about $3. 

Tool Kit Fits Pocket. 
Besides having a blade, 
this steel knife boasts a ~
inch monkey wrench, a 
hammer, (frill bit, awl, and 
file with screwdriver tip. 
Imported from Germany, 
the knife is 4~ inches long. 
Hoffritz for Cutlery, New 
York City, prices it at $9.95. 

Resins Purify Water. Dis
tilled water for steam irons 
and storage batteries can be 
drawn from the kitchen fau
cet if this refillable Filtr-lon 
tube of resins is attached. 
Resins, blue-black at the start, 
turn yellow when exhausted. 
La Motte Chemical Products 
Co., Baltimore, makes it. 

Rollers Move Quietly. De
signed for hospitals, these 
plastic curtain rollers with 
stainless-steel hooks are said 
to eliminate noise when slid 
along a metal track. Made by 
Grant Pulley & Hardware Co., 
Woodside, N.Y., the curtain 
assembly can be mounted on 
a ceiling, or built Hush with it. 
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,\NAIR FORCE mechanic (we'll get to the 
ft legs in a minute) was spraying a pro
tective dope on fabric airplane wings when 
he got an idea: Maybe a similar coating 
would protect women's fragile stockings. 

As a result, you can get a clear-plastic 
coating, called Nylonger, that you can spray 
on silk and nylon stockings in a few minutes. 
Packed in the new self-dispensing spray cans 
( PS, Dec. '50, p. 102) , it coats each thread 
with a thin, invisible plastic film that adds 
strength and reduces wear. Where threads 
cross, the plastic "spot-welds" them togeth
er so they are less likely to unravel and 
cause runs if snagged. 

Said to increase stocking life from two to 
nine times, the plastic sells for $1.98 a can, 
enough for about 70 sprayings. 

Magnified views of same stocking mesh show 
. how threads look before treatment, below, and 

after treatment, at right. Photos show micro
. scopically small threads enlarged about 50 times. 

• • 

' .. . 
• 
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Here's what happens when untreated stocking 
is snagged. Broken threads start nm that ruins 
entire stocking. If treated , the threads are less 
likely to unravel, and snag is kept small. 

In treated stocking, threads are coated with 
tough, flexible film of plastic that cuts wear, 
increases life. Where threads cross, note tiny 
globs of plastic that glue strands together. 
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How a young couple converted an empty attic into three extra 
bedrooms, and showed a cash profit' on · their ·~pare-time work. 

By Mary Ellen Goodman 
PS STAFF PHOTOS 

WHEN my husband ·and I decided we 
would like to expand our "expansion 

attic" into three rooms and bath, we called 
in a contractor for an estimate. Then we 
looked at our bank account, and it didn't 
take a certified accountant to see that we'd 
have to do the work ourselves. We're glad 

' • 
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we did. The job was fun, and it paid off. 
What we saved. The contractor gave us 

an estimate of $2,450 for putting in three 
bedrooms, without the bathroom. As I total · 
up our own costs, I find we spent $378 for 
outside labor and $520 for mate1ials. So we 
saved almost $1,500., in exchange for 300 
hours of our spare time. As amateurs, we 
consider $2.50 per hour for each of us 
pretty good pay. And we now have a sound 

An architect representing PoPULAH SciENCE, 
J. Conrad Breiby (at left ), helped Gerson and 
Mary Ellen Goodman plan the project described 
in this and other ar ticles that will follow. 
Their baby, one-year-old Steve, looked over 
t he blueprints of his future qua1t ers as cri ti cally 
as did his parents. Below is their home as it 
looks now. It faces west. The plan the Good
mans chose to finish their attic appears on the 
next page. They expect to put small hopper-type 
windows in end walls of center section later on 
to increase light and cross ventilation. 

Ill 
Ill , ... 
Ill 

. . 

0 
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There was plenty of room in our attic. Now we have three 

and attractive addiHon to our living space. 
We aren't expert at steering a saw. All 

our experience before this big project was 
in making minor home repairs and building 
some simple furniture, in which we were 
aided by an elementary text on using hand 
tools. We have no power tools, and man
aged nicely without. them at first. Later, 
PoPULAR SciENCE lent us an electric drill 
and an 8" bench saw to speed up the cabi
net work. Both were a help, but we could 
have done the job without them. · 

Although it seemed big to us, this was 
strictly a spare-time project, done evenings 
and week ends. We averaged three or four 
sessions a week,· a'nd never put in more than 
three hours in any one day. 

How we began. When we bought the 
house, our attic was an echoing emptiness 
25' wide by 40' long, under a low-pitched 
gable roof, with two small dormer windows. 
There was rock wool between the floor 
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joists right over the ceiling lath, but no floor .. · · · 
except for catwalks to the windows. 

We broke down the entire job into these 
divisions: flooring, heating, plumbing, extra 
windqws, insulation, partition walls, wiring, 
storage space, and doors. Immediately we 
decided that the bathroom would have to 
wait another year, since the plumbing was 
no job for amateurs (and forbidden by local 
codes) , and the best estimate we would get 
was $881. Although called an expansion 
attic, ours had none of the necessary piping. 
This had to go in before the flooring, so we 
contracted with a plumber to install it. 

Fortunately our present boiler (we have 
hot-water heat) was large enough to handle 
the increased load. Otherwise we would 

. - .. 

• 
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rooms up the,re, plus storage space and a bathroom to come • 
• 

~~ Ill. 
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Net gain in our living 
space was the cq ual of 
a good-sized apartment. 
At right is an archi
tect' s-eye view of the 
layout we accepted. 

have installed elechic space heaters in each 
room. But these are costly to operate, and 
might have required new feed wires, so we 
were lucky to have an adequate heating 
plant. 

Throughout our planning we sought to 
minimize or postpone expenses in order to 
lighten the load on an already tight family 
budget. For instance, when the heating 

., ~v. ·~ 
..,.h ~~ 

pipes were installed, we had them capped. 
Thus we didn't have to buy -radiators for 
six months, when we celebrated our grand 
opening by moving our little boy, Steve, 
into the north room. But while the plumber 
had the garage wall open to put in heating 
lines for the bathroom above, we had him 
install the hot- and cold-water pipes too, so 
that the wall won't have to be broken open 
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There wasn't much up there except SIJace, to 
begin with. The steep roof pitch limited head
·room, and rooms .had to be planned to utilize 
what there was to the utmost. Only half the 
collar beams were in; we had to install the rest. 

The dealer showed us how to stack flooring 
(which we brought in through a window) with 
scrap pieces between to let air circulate. This 
also kept the stuff from underfoot. If you walk 
on tongue-and-groove, edges break and the 
boards are then difficult to lay. 

Catwalks laid to the dormers had to be tom up. 
The architect pointed out areas around windows 
and chimney where we had to set in two-by-four 
nailing members to support flooring adequately. 
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again next year when the fixtures go in. 
With the pipes in, we were ready to start 

our own work. We planned to do every
thing except putting in extra windows and 
wiring. The windows could go in later, 
and the wiring had to wait until the stud
ding was up. Before we tackled the job, we 
spent some time wandering through half
built houses and noting at firsthand how 
things were done. 

Flooring was first. Our year-old son 
enjoyed crawling in the rock wool between 
the floor joists, and the lath ceiling beneath 
supported his weight nicely. Not so an 
adult's, as we found out when a friend 
stepped through it. Flooring was obviously 
first. We planned to put down a subfloor of 
1" tongue-and-groove and finish it with 
asphalt tile. 

To avoid tightrope walking along or 
across the joists, we got several broad planks 
that we could lay around our working area. 
Then we started ripping up the catwalks, 
an onerous job because the stuff was toe
nailed through the tongue. It took six hours. 
But we saved the pieces, and later used 
them elsewhere. · 

When we were ready to buy our first 1" 
by 6" tongue-and-groove pine, we told the 
owner of the local lumber yard about our 
project. He was most helpful and agreed 
to give us a quantity price even if we took 
delivery of only a little footage at a time. 
We bought nearly 1,000 linear feet before 
we were done, but we didn't want to stack 
(or pay for) such an amount all at once. It 
took us over two months of spare evenings 
to lay the subfloor. This was the most 
monotonous part of the job, but luckily it 
came first, while we were fresh. 

Nevertheless, we made our first mistake 
right there. Instead of ordering flooring, 
we should have gone to the lumber yard 
and selected the boards. Taking what was 
sent cost us many hours of extra labor to 
force warped boards into shape, and we had 
to cull out and set aside a needlessly large 
amount of split or warped footage. ( Ironi
cally, the best lot was the last, so the floor
ing under the eaves was the neatest we laid.) 

We laid it straight. The experts and 
the books will tell you subflooring should 
be laid diagonally. Ours isn't. We found 
·that diagonal subflooring is supposed to 
strengthen the house, but our house was 
hanging together nicely with no attic floor
ing at all, so we figured it would keep on 
doing so. Laying those boards diagonally 
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Two to nail flooring, 
and baby made three. A 
wedge of tongue-and
groove stock, driven be
tween the!iece we were 
laying an scrap nailed 
to the joists, enabled 
us to force even warped 
lengths into position. 
Close-up below shows 
the way we did it. 

would have been a tough job for us, and 
would have cost us extra lumber. 

Another departure was in our nailing 
method. There are those who can sink a 
nail cleanly into the tongue and get a fault
less fit over it with the groove of the next 
piece, but it didn't work that way f.or us. 
We kept splitting the tongues. Finally we 
switched to 2W' cut nails, driven straight 
through the face of the flooring, two to each 
joist. These sank themselves without setting. 

We started flooring under the front eaves 
with the old lumber we'd ripped from the 
catwalks. This area was planned to be 
storage space, which would not be covered 
with asphalt tile, and we preferred to use 
the better lumber as we worked out into the 
rooms proper. 

The dealer · from whom we bought the 
nails taught us our first trick. To force 
tongue-and-groove stock together, we used 
a scrap piece cut in the shape of a wedge. 
This was driven between the flooring and a 
piece nailed to the joist, the groove on the 
wedge fitting the tongue on the board. 

We could lay two or three boards at a 
time this way if they were not badly 
warped, and could force almost any single 
board into place no matter how badly 
warped. Since time meant less to us than 
money, we saved short ends and knotted 
pieces for use under some of the eaves, so 
we wasted hardly any. Although it was 
easier to lay long boards, we sometimes cut 
them to minimize the warp. We tried to 
avoid making two adjacent joints on the 
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same joist, as we were told this would 
tend to let the floor creak. 

By using %" plywood instead of pine 
boards, we could have had a superb sub
floor much faster, with an ideal surface for 
laying the asphalt tile. But our budget said 
"no," because plywood would have cost us 
almost twice as much. 

Enter the architect. It was while we 
were having our flooring troubles that 
PoPULAR SciENCE became interested in our 
project and offered to furnish us an archi
tect, a luxury we hadn't dreamed of. 

This took the shape of J. Conrad Brei by, 
Jr., six-feet-three of rising young architect, 
who told us we didn't have to lay the floor
ing right up to the plate. He suggested we 
leave an inch all around to allow for ex
pansion. He also pointed out areas around 

Partly laid, the flooring looked like this. To 
warm up for the job, we first built two saw
horses like the one shown. They were fun to 
make, cost about a dollar apiece, and proved 
indispensable. Ventilating louvers in end wall 
were replaced with a window later on. 
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the dormers and chimney where the joists 
were not placed properly to support the 
flooring, and at his suggestion we set in two
by-four nailing members there. 

By the time we had finished the flooring, 
Mr. Breiby presented us with two sets of 
drawings. One showed us how the attic 
would look as we had planned to lay out 
the rooms, together with many niceties we 
might have overlooked. The other outlined 
a more ideal use of the space, but called for 
a twenty-foot shed dormer along the back 
wall. We didn't feel up to building that our
selves, and it would have cost more than 
$500 to have it done. 

Let there IJe lig Itt. While sticking to 
our original plans, we nevertheless had to 
admit things looked dark away from the 
dormers. The best answer within our meanos 
seemed two ordinary windows in the ends 
of the attic-one in the bathroom-to-be, the 
other in the largest bedroom. 

There was quite a debate about the in
stallation of these windows, Mr. Breiby and 
the editors believing we could put them in 
ourselves, and we feeling that we probably 
could- but what if they leaked? Because of 
our misgivings, we finally hired a skilled 
carpenter, Walter Brandmeier, of Rye, N. Y. 
He not only put in the windows but gave 
us invaluable advice on other matters. 

The helpfulness we encountered every
where was perhaps our outstanding pleasure 
during the whole job. Everyone with whom 
we came in contact shared his knowledge, 

PLYWOOD REPAIRS 

THIN Wt:DGE 
FlO./ FrG.2 

When smoothing the surface of plywood is the 
only repair, clean the cavity, pack with plastic 
composition wood or similar filler, and sand level 
after drying. T wo or three applications are best 
in deep holes. 

If a saw can be used and there is opportunity 
to put in a backing block, saw out a piece and 
plug with a patch having tapered edges, as shown 

and many of the suggestions offered saved 
us hours and- more important-dollars. 

For additional light, Mr. Breiby's plans 
show a good idea we haven't yet been able 
to afford-two tiny second-story windows of 
the hopper type similar to those used in 
cellars, placed in the end walls of the central 
portion where the garage and north wing 
are set back. These would admit a little 
light and afford cross ventilation. We plan 
to have these installed at some future date. 

The architect also pointed out that there 
is room for a 24" attic fan under the ridge 
peak at the south end of the bouse. Such a 
fan would boost air circulation on sultry 
days. We haven't bought the fan yet (and 
won't until summer) but we did leave a 
trap door through which it can be installed. 
A future article will describe the grilles we 
set into the ceiling of each attic room. 

Next month Mrs. Goodman continues laer 
story of an attic made livable. 

Kitchen Detergents Clean Brushes 
WHEN I finish a paint job, I use this 

method of speedily and easily cleaning the 
brush. Put the brush in a clean jar or can. 
Place a heaping teaspoonful of a household 
detergent in the can. Add warm water to 
cover the bristles. Slosh the brush around 
in this mixture. Repeat with more detergent, 
if necessary. In a few minutes you'll have 
a clean brush.-Robert W. Bradford, Syra
cuse, N.Y. 

in Fig. l. In many cases nails and screws can be 
used to re inforce the glue. Scratches can be 
routed and filled with wedge-shaped strips glued 
in and sanded flush. 

' Figure 2 shows a veneer patch suitable for 
bright finishes . Select a face veneer from plywood 
with a grain. matching the work as closely as pos·
sible. Undercut the edges. T race around it on the 

•• 
work, rout a little shallower than the veneer, and 
glue in the patch, scraping and sanding level 
when dry. 

A shiplap patch for heavy plywood that can 
be chiseled out in steps is shown ii1 Fig. 3. Also 
in Fig. 3 is a puncture patch made by boring 
tluough and inserting a plug made with a circle 
cutter or lathe. 

When large areas are damaged, saw out the 
section and replace it, as in Fig. 4, reinforcing 
the beveled edge joints with battens behind. 

FOR YOUR POPULAR SCIENCE INFORMATION FILE 
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By Robert Scharff 

RAINWATER rushing from roofs will 
damage many lawns and dampen many 

basements this spring-because no place has 
been provided .for it to go. One way to dis
pose of it is to put in a dry well like this 
as soon as the ground thaws. 

If there's a storm sewer in front of your 
house, you can of course run drain tiles to 
it and your problem's over. But otherwise, 
a dry well is the only practical solution. 

Digging the hole may put some strain on 
your back- but aside from that the job isn't 
difficult. Plan a separate well for each down-

.,., : • •• ."1!, • 

Only $6 worth of materia ls are needed 
for a dry well like this. Cesspool blocks 
make ideal lining. Consult chart below 
for size well that you should install. 

SIZE OF WELL REQUIRED IN VARIOUS SOILS • • 
,I I 

Size In coarse sand In fine sand or In clay or 
of or gravel sandy loam ' , loam 

Downspout Dia. Depth Dia. Depth Dia. Depth 

3" dia . 3' 3112' 4' 5' 6' 5' 

4" dia. 3' 4' 4' 5112' 6' 51f2' 

5" dia. 3' 41f2' 4' 6' 6' 6' 

2" X 3" 3' 3V2' 4' 4112' 6' 4112' 

2" X 4" 3' 4' 4' 5' 6' 5' 

3" X 4" 3' 4' 4' 5112' 6' 5112' 

4" X 5" 3' 4112' 4' 6' 6' 6' 

These figu res are based on an average of maximum five-minute 
rainfall in 23 cities. 
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Dig the hole to a depth a little below house 
footing. Also make it deep enough to allow for 
at least 12" of soil above the well cover. 

Lay up the blocks in tongue and groove style, 
giving well a slight conical shape. Fill the 
space around the outside of well with sand. 

Cement the tile joints, using mortar made of 
one part cement to three of fine sand. Pack 
oakum into bell before working in the mortar. 
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spout, and locate each eight or twelve feet 
from the house. 

Line the hole with brick or cesspool 
block, laid up without cement. Water will 
then seep through the sides as well as the 
bottom. Cover the well with a slab of 
concrete or a cesspool cover. 

Use terra-cotta drain tiles to carry water 
from the downspout, pitching them down 
about 1" in each foot so the water will 
flow smoothly. If it's necessary to cut a tile, 
fill it with sand and cut with a cold chisel. 
The sand will keep the tile from cracking. 

Before filling in the earth above the 
drain, try it out by letting water run through. 
If you find a low spot, raise the tiles there 
by wedging small stones under both sides. 
Put a wire cage at the top of the downspout 
to catch leaves. 

For a less permanent type of well, see 
the drawing below. Sink the barrel into the 
ground about six feet, fill with gravel, con
nect the drain, put on a wire mesh or other 
cover, and shovel back the topsoil. This 
kind of well does a good job at first , but it 
eventually will clog up with leaves and other 
debris and become useless. 

It's a good idea to connect the drainage 
of an automatic washer to a dry well. Thus 
you reduce the load placed on a regular 
cesspool or septic tank. Water from the 
roof, incidentally, never should be canied to 
a cesspool or septic tank. If filled with rain 
water, such containers can't take care of 
household sewage. END 

·~ 

:• :: C.O.A. T . 
. • . . 'BI\RREL • 

.-H..- .WITH 
•. <' ASPHI\LT 

• I 

REMOVE 
BOTTOM 

A dry well of temporary type can be made by 
removing bottom from barrel or oil drum, cov
ering with asphalt, and sinking it in ground. 
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Level in Extension Does Double Duty 

You can save the expense of two levels 
by nesting one in an extension frame. The 
photos show a 2' level in a 4' frame. I used 
a redwood two-by-four, making the length
wise inside cuts on a circular saw and the 
cross cuts with a coping saw. Pieces of 3'" 
plywood glued to the back of the frame at 
each end and hvo screw-fastened metal 
strips on the front keep the level in place.
W. G. Waggoner, Sacramento, Calif. 

Spring Holds Tools on Rack 

THE eight sliding ring clips on this rack 
can be moved to left or right to make the 
holding spaces the correct sizes to take 
various tools. The clips slide in a series of 
slots behind the spring. The 18" rack is 
sold by Hobby Hill, Chicago. 

Clips Hold Pages in Notebook 

Two small spring
type clips placed on 
the rings of a loose
leaf notebook are con
venient for holding 
magazine pages, draw
ings, photographs, and 
other material that 
you may wish to file 
with your notes. Ma
terial kept in this manner need 
punched.-John ]. Rea, Urbana, Ill. 

• 

. • ~ 
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Countersink Heads Over Tubular Rivets 
IF YOU don't have. a tool for peening tubu

lar rivets, try a countersink. Insert the coun
tersink in the end of the rivet and shike the 
countersink with a hammer.-William B. 
Eagan, Louisville, Ky. 

Clamp Helps in Sawing Plywood 

SA WING a wide 
piece of plywood or 
composition board is 
a lot easier if you'll 
use a small C clamp. 
After you make the 
saw cut deep enough 
to attach the clamp as 
shown at right, you 
can complete the cut 
without binding.-Joel 
Miles, Denver. 

Rubber Kit Checks Vibrations 
MucH of the noise and shock produced 

by machinery can be muffied with a rubber 
mounting kit sold by the B. F. Goodrich Co., 
of Akron, Ohio. The kit includes a 12" by 
12" rubber pad, rubber tubes, and washer
shaped rubber snubbers. Pieces of the pad 
are cut to size and sandwiched between 3'" 
steel ·plates. Pieces of the rubber tube are 
cut to fit around the machine's hold-down 
bolts. The snubber goes over the top of the 
bolt and is followed by a washer and nut. 
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now 
out aint emovers 

-A!!. 

F low re m on"r o n with fully loaded bmsh, 
using fla t of brush ( ldt). Brush in one direction 
only, not hack and forth. A cou \)IC of applica
tions may h(• neecled to remove al the old paint. 
\\1ork onh a small area a t a time since remo,·cr 
dries fairi~ fast. \\ 'hen paint surfnce is soft or 
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wrinkled (center ), scrape it up with a dull 
putt) knife, being careful not to scar the wood. 
Pou r 1)ll more remover after paint has been re
mon:•d and rub surface \\'ith :\o. 0 steel wool 
( right). This leaves the surface satiny smooth. 
Then wipl· surface with rag and hupentine. 



Stand leg of furniture 
(left) in bucket to catch 
excess remover and _pre
vent runs onto Hoor. 
Semi-paste removers are 
better for vertical sur
faces than liquid re
movers. 

Wear goggles to pro
tect your eyes when us-
• mg remover on over-
head work ( right). Also 

• ':1 wear them when brush-
• ing softened paint out 

of carvings. Brushing 
may splatter remover. 

Scrape softened paint out of grooves or carv
ings with old toothbrush ( below). Other tools 
that help in tight spots are a stiff-bristled brush, 
pointed sticks, and cotton waste. 

Fast acting removers based on 
powerful chemical solvents are es· 
pecially designed for their jobs. 

By Bernard Gladstone 
PS PHOTOS BY W. W. MORRIS 

T AKING the old finish off furniture or 
woodwork needn't be a messy job-if 

you go about it right with the right remover. 
Before the manufacture of solvent-base 

remo:¢ers; the only kinds available were the 
alkaline types. These still are used in in
dustry, but the commercially prepared re
movers are better for the handyman. They 
are easy to handle and they won't attack 
flesh and clothing like the corrosive, alkali 
types. 

Kinds of Removers 

Today's removers can be divided into two 
major types-those that contain wax and 
those that don't. The non-wax type is avail
able in both flammable and nonflammable . 
removers. The wax type can be obtained as 
either a liquid or a semi-paste. 

Use new, special remover (below) to take 
wax, varnish, or shellac off floors and stairs. 
Flow it on, scrub with No. 3 steel wool, and 
scrape up dissolved finish with squeegee. 

The liquid removers are best suited for 
use on horizontal surfaces such as table 
and desk tops. The creamy, semi-paste re
movers work better on vertical and over
head smfaces like door frames since they 
are not as likely to run and streak as are 
the liquid removers. 

Removing Waxy Residue 

Removers that contain paraffin to slow up 
evaporation of the solvent leave a waxy resi
due that must be taken off after you've 
finished removing the paint. A new finish 
will not dry and properly adhere to a waxy 
surface. Wiping the surface with a rag 
soaked in benzene or alcohol will remove 
the wax. 

Removers that don't leave a waxy residue 
usually contain such chemicals as cellulose 
acetate or ethyl cellulose to retard evapora
tion instead of wax. Generally speaking, 
these are more expensive and slower acting 
than the wax type. 

Nonflammable removers also are slower 
acting than the flammable type, but their 
safety characteristics make them less danger-. ' 
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ous for use in a cellar shop. If you use a 
flammable type, be sure to keep far away 
from any open flame. A typical flammable 
remover is made up of three parts of paraffin 
dissolved in 50 parts of benzol to which is 
added 25 parts of denatured alcohol and 25 
parts of acetone. Don't take chances! 

Don't forget, too, that the commercially 
prepared removers of any type can be dan
gerous in a poorly ventilated shop. Their 
vapors may make you extremely ill. Work 
outdoors if you can. If you must work in
doors, watch the ventilation. 

Special Removers /or Floors 

When you want to remove wax, varnish, 
or shellac from a floor, use one of the new 
solvents made especially for this purpose. 
They are not very effective on paint, but 
they act fast on clear finishes. 

These removers leave the floor bare and 
clean. No after-rinse is required, and you 
don't have to use a filler on the floor before 
refinishing. Just let the floor dry and it's 
ready for the new finish. 

This kind of remover also is excellent for 
cleaning accumulations of wax and dirt 
from inlaid linoleum. 

Applying Paint Remover 

Removing paint takes a little more work. 
After you brush on the remover (use an old 
brush), let it stand until the paint is soft. 
Don't be impatient. Give the remover time 
to work. When the paint is soft, scrape it 
off with steel wool or a putty knife. 

You might run into a tough layer of old 
paint that doesn't soften up with the first 
coat of paint remover. In such a case, just 
continue to apply remover. Sooner or later 
the remover will soften even the hardest 
paint. 

If you use a dull putty knife (as shown in 
a photo on the first page of this article) , 
scrape carefully with the grain. The U.S. 
Bureau of Standards recommends using a 
sharp putty knife held vertically and scraped 
across the grain. 

Heat Removes Old Paint 

Painters frequently remove old, scaled, 
and cracked paint from the exterior of a 
wooden house by burning the paint with a 
blowtorch. The flame softens the paint so 
it can be scraped off. If you use this method, 
be careful. A fire hazard exists. 

A small electric burner that softens and 
peels paint away is on the market. This tool 
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is slow, and it works best on flat surfaces. 
A 250-watt infrared lamp will also soften 

paint so it can be scraped off. Hold the lamp 
three or four inches from the surface until 
the old paint is soft. 

Corrosive Removers 

These are sodium compounds-such as 
caustic soda, soda ash, washing soda, or 
trisodium phosphate-dissolved in water. 
They are used boiling hot and are good on 
iron or steel, particularly where the work 
can be dunked in the solution. They should 
not be used on nonferrous metals such as 
aluminum, zinc, or brass. 

Corrosive Removers Harm JP ood 

Alkaline removers will take the paint off 
wood, but they darken most woods. Also, all 
trace of these solutions must be cleaned off 
the work after the paint has been removed. 
Any remover left on the work is likely to 
destroy the new finish. 

These corrosive solutions are extremely 
dangerous. They attack skin and clothing 
viciously. When using them, rubber gloves 
should be worn. END 

Radio Parts Fit Model Motors 

• 
• 

' 

IF YOU need fittings for small motors, try 
the radio store. You'll find a large assort
ment of good modelmaker' s accessories. 
Practically all tuning condensers and volume 
controls have ~4" shafts. The couplings made 
to fit them can also be used to link ~4'' motor 
shafts to models, toys, and small machines. 
The photo shows four of the many available 
types of couplings, extenders, and flexible 
drives. For small motors, "spaghetti" insu
lation can serve the same purpose. 
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Centered on table, at right, it holds 
all the serving dishes for a meal. 
Designs are Pennsylvania German. ._1 _ __,_.........__ --~--"-----·-' _ 

T AZY Susans are recovering some of the 
L popularity they enjoyed a hundred years 
ago. Here's one you can make quickly. 

For the rollers, remove the wheels from 
four or six awning pulleys. These wheels 
are turned true, have a diameter of about 
W', and have a center hole a little larger than 
J$". Attach them to the center disk with 
roundhead wood screws. Drill holes in the 
edges of the disk for the screws. 

Cement or tack a sheet-metal track 
around the outer edge of the base and 
under the top deck for the rollers. Sheet 
aluminum will give quiet operation. 

Apply a sealer and two coats of enamel, 
sanding between coats. After putting on 
your decorations, spray a coat of transpar
ent plastic on the top deck. This protects 
the surface from heat and liquids.-Harold 
Mcilvaine, Moscow, Idaho . 

• 

Kit Makes Oil Painting Easy 

HAVE you always wanted to be a Rem
brandt? And do you always tum out daubs? 
With this kit, says the manufacturer, the 
amateur can hardly go wrong. Sold by the 
Picture Craft Co., Decatur, Ill., for $2.95, a 
12- by 16-inch canvas is already sketched in 
with all areas numbered. Ready-mixed paints 
in vials are correspondingly numbered. An 
art brush is· included. 

Mount at least six rollers around the center 
disk to give stability to Susan of this size. 

Drafting Pencils Pointed Electrically 

• 

• 

A DRAFTSMAN can get just the point he 
needs on his lead with this electric sharpen
er that can be clamped directly to the draw
ing board. A mechanical lead holder is in
serted into the hole on top, and the curved 
lever set to any of five desired pencil-point 
shapes. The unit is made by the Rajean 
Manufacturing Co., Racine, Wisconsin. 
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By Martin Bunn 

GUS Wilson, sitting at his desk in the 
Model Garage office, glanced at the 

local newspaper Stan Hicks had brought, 
and stopped sipping his midmorning coffee. 
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A bold , black headline streamered across 
the top of the front page : FARM COUPLE 
FOUND MURDERED. 

The story went on to tell how old man 
Bowen and his wife, both of whom Gus had 
known fairly well, had been murdered and 



........ __________ __ 

robbed the night before at their farm not 
far from town. A hired hand had discovered 
the crime when he returned from the movies 
at about 10:30 and had notified the State 
Police. By 11:45, three suspects had been 
rounded up and were being held for ques
tioning. The story also said that the Bowens' 
25-year-old daughter, Elaine, blind since 
birth, was in a hospital down in the city 
awaiting a series of operations that might 
restore her sight. 

As Gus re-read the news account, he 
heard the repair-shop door open and close. 
Sergeant Jerry Corcoran of the State Police 
came in, stamping his feet to knock the snow 
off his boots. 

"What are you doing here, Jerry?" Gus 
called through the open office door. "Ac
cording to the papers, you fellows have a 
double murder on your hands." 

"Plus a robbery," grumbled Jerry. "And 
things aren't going any too easy either." 

"Cup of coffee?" Gus asked. 
"I sure could use one," Jerry agreed, un-

buttoning his heavy coat. "I haven't been 
to bed yet." -

When the trooper had poured himself a 
steaming cup of brew and settled on one 
corner of the desk Gus asked, "When do 
you suppose this thing happened?" 

"That's one thing we do know," explained 
Jerry. "As near as we can reconstruct it, 
the old man got it first in the kitchen. Evi
dently there was a struggle and the cord 
of the electric clock got pulled out. It was 
stopped at exactly one minute after 10. 
Th~a- it looks like his wife got hers trying 
to stop the robbers from making their get
away. Her body was in the snow outside the 
front door beside the drivewav. Cause of 

• 

death in both cases: bashed-in skulls." 
"Did the murderers get much?" asked · 

Gus. 
"Don't know yet, but unfortunately the 

Bowens, like too many old farmers, didn't 
believe in banks or bonds. The rumor is 
that everything they had, which could have 
been plenty, was hidden in the cellar. Those 



I 
I 
• 

operations they had arranged for their 
daughter were to cost several thousand, so 
there must have been at least that much." 

"How about these suspects?, asked Gus, 
pointing to the newspaper. 

"Three young punks from the city," re
. plied Jerry. "One of our road blocks gath
ered them in about 15 miles out of town." 

Gus poured himself another cup of coffee. 
"Got enough to hang it on 'em?" 

"Not yet. For one thing we didn't find 
any money on them or in their car, and 
they've an alibi we haven't been able to 
break yet." 

"What's their story?" asked Gus. 
"Well, if you remember, it stopped snow

ing last night at about 9:45, so when we 
got to the Bowen farm the snow on that 
back road was still fresh. There was just 
one set of tracks, made by V-type tread 
snow-and-mud tires, the same kind of tires 
we found on the suspects' car, in and out 
of the driveway. The Vs in the snow showed 
that the car had entered the drive-around 
from the south-that's from the town side
and left toward the north. We followed the 
tracks up the back road for quite a dis-
tance. 

, 

Gus nodded. 

Suspects Have an Alibi 

"So far, so good. Now comes the fly," 
Jerry continued. "Sam Trayton, who runs 
that all-night eatery on the main road near 
town, says the men we're holding stopped 
at his place at about 10:25." 

"I don't follow you," interrupted Gus. 
"Okay, let's look at the facts. We are sure 

that the murders were committed at about 
10 o'clock. Tire marks show that the murder 
car sped off to the north. Yet, Trayton, who 
certainly has no ax to grind, says the sus
pects were in his place, which is south of 
the Bowen farm, twenty minutes later." 

"D'd " t rt d G 1 you .. . , s a e us. 
"Yes, we did," finished Jerry. "And we 

found that it takes a good 20 minutes to 
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drive south from the Bowen farm to Tray
ton's, so they couldn't possibly have driven 
north and doubled back by way of the 
main road-an extra 10 miles-and made it 
by 10:25." 

"Found the murder weapon yet?" 
"Nope," replied Jerry. "That's another 

hitch. And I'm not helping to find it sitting 
here jawing with you," he added, buttoning 
his coat. 

"And I'm not solving my mystery, either," 
put in Gus. 

"Your mystery?" 
"Yeah, the mystery of the engine that 

knocks when it shouldn't," explained Gus, 
jerking his thumb toward a coupe on the 
repair-shop floor. "Regular customer brought 
it in this morning. Claims his motor only 
knocks when you start it, stop it, or idle it. 
Runs perfectly otherwise. Swears there's no 
knock at all under a load." 

"Well, I hope you have better luck with 
your mystery than I've had with mine so 
far," Jerry grumbled as he walked toward 
the shop doors. 

Gus Tackles His Mystery 

Gus soon forgot about Jerry Corcoran's 
troubles when he got down to digging into 
his own. Gus started and stopped the en
gine with the mystetious knock. He idled 
it. He gunned it. The customer had been 
right. The engine ran smoothly and without 
a sign of a knock at high speed, but 
grumbled when it was idled, just after it 
was started, or when the ignition was 
turned off. When the knock was there, it 
sounded just like a bearing that was shot. 

Stan, who'd been smoothing out the 
wrinkles in a fender on another car, came 
over to where Gus was working. He got a 
kick out of watching the old mechanic 
methodically discard one possibility after 
another when he was tracking down motor 
troubles. . 

"Got you stumped?" he asked with a grin. 
"Not yet it hasn't," Gus grunted, walk

ing over to his bench and picking up a long
handled screw driver. "I've a hunch this 
1<nock' isn't a knock at all." 

Using the shank of the screwdriver as 
a connector, Gus proceeded to short out each 
of the spark plugs in turn, while the engine 
was idling-and knocking. The knock per
sisted, which was almost a sure sign that it 
wasn't a bearing knock. 

As Stan watched, Gus rolled his creeper 
[Continued on page 242] 
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Garages have these to give away. Take 
home a handful, and you'll find plenty of uses for them. 

YOU'D find it hard to buy steel as good 
as you can get free in old auto valves. 

Most garages will give them to you. 
Test the stem and the head with a fine 

file. Valves vary in hardness. You may get 
some the file will cut, but most are glass 
hard. Unless you plan to shape them en
tirely by grinding, these have to be annealed. 

Heat the valve cherry red and immedi
ately bury it in ashes to let it cool slowly. 
Some alloys don't respond readily to anneal
ing, but since the valves cost nothing, you 

ORIGINAL SHAP.E 

. 

. 
. 

SHOULDEI< 

I 

can discard stubborn ones or grind them. 
The stems make good shafts or pins. By 

grinding, or turning and filing, you can 
shape them into punches, countersinks, and 
other tools. Reharden annealed metal by 
heating it to bright redness and quenching 
in oil. Then polish with emery cloth and 
reheat to temper the steel, judging hardness 
by the flow of colors. 

Valves are almost made to order for 
drill-press accessories, though you may want 
to cut the shank off to convenient chuck-

. "".. . . 
: . . . . . . . . . . . . . . .. . . . . 
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R o ta ry p lane r can be 
made from any valve. 
One with hollow head 
provides ready -made 
chip clearance. Edges 
must be sharp to rim. • 

ing length, or get rid of a flared stem end. 
Surface planer. Mark off equal sp aces 

and grind four cutting edges as shown in· 
the drawing. F inish by mounting in the drill 
press and lowering the head gently against 
a flat oil stone to lap all edges true. 

Di.lik sander. Drill two holes 180 ° 
apart and file them counterclockwise (as 
seen from the stem side ) to keyhole slots. 
Saw a 3" disk out of plywood. Tum in two 
w ood screws so they catch firmly in slots. 

Hole saw. A large valve from a truck, 
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Sa n de r p a d snaps onto 
valve with keyhole slots 
filed in head. Cement 
sponge rubber to pad; 
attach abrasive paper 
with rubber cement. 

• 

Buffing m andre l is 
made by tapping cen
ter hole in valve head 
to suit screw to hold on 
buffing wheel. Use big 
washer under the screw. 

airplane, or boat engine is probably best. 
After annealing, chuck the valve in a lathe 
and drill a center hole into whicP a phono
graph needle will just fit. Turn the head 
to diameter, with a shoulder as shown. Drill 
and tap three or four radial holes. 

Break off the ends of old hacksaw blades 
( the end teeth will still be sharp ) . Mount 
them with bolts and washers. Insert the 
phonograph needle to align the saw with a 
mark on the work. Clamp work on the drill 
press, remove needle, and make the hole. 

Circle cutter. Drill a 3 / 16" hole in a 
valve head at a 45° angle, at the radius of 
the circle to be cut. Drill and tap a hole 
for a setscrew, preferably the hollow-head 
kind. Use a phonograph needle to center 
the cutter or, better still, set in a small drill 
held with a second setscrew under the head . 
The bit can be ground from 3/ 16" drill rod . 
Clamp the work firmly on wood backing. 

Dado and milling cutters. Turn the 
flare under the head to leave the edge the 
desired thickness. Index for teeth and drill 
a hole at the bottom of each . File or grind, 
reharden, and draw to a deep straw. 

Star drills and reamers. The flare at 
either end can be u sed to advantage. Teeth 
can be ground with a wheel in a flexible 
shaft or hand grinder, if you don't wish to 
anneal the stock. For accuracy, reamers 
should be turned to shape and rehardened 
afterward.- S. Palestrant, The Bronx, N .Y . 



White Paint Shows Brace Slot. In the 
dark it's often difficult to prop up your 
hood with a swinging brace because you 
can't see the slot. Applying a little white 
paint around the slot will make it stand 
out prominently even in poor light. 

S HEET-
METAL 

SCREW S 

STOVE 
BOLTS.........,..., 

Swinging Reflectors Escape Damage. If 
you should back your truck into an obstacle, 
flexibly mounted reflectors will swing under 
the truck bed without damage. Bolt each re
flector to a piece of canvas belting about 
12" long and attach the other end of the 
canvas to the truck bed with nails or self
tapping metal screws. 

HANDLE 
ENDS 
FITTED 
INTO HO LES 
AND 
BRAZED 

Altered Pliers Clean Battery Post. To 
make this handy tool, cut the handles from 
an old pair of pliers, drill two holes, and 
braze in a spring-steel handle. Slip the jaws 
over the post, rotate a few times, and the 
post will be thoroughly cleaned. 

-. 

CHOKE HANDLE 
WITH WIRE CUT 
SHORT AND 
BENT INTO 
A HOOK 

Choke Handle Is Spring Tool. Here's an 
easily made tool that Marion L. Rhodes 
finds handy around his shop in Knights
town, Ind. It's just the thing to hook on 
or off the small springs in a current and 
voltage regulator. Carburetor and generator 
springs are other possible uses. The wire is 
stiff enough to retain its hook shape. 
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Glass Magnifies Map Details. A large 
reading glass mounted under the dash like 
this will help you see fine print on a high
way map. Supported on a pivot, the glass 
swings into a pocket lined with foam rubber 
while not in use. This protects the lens 

Reel Stores Extension Cord. House trail
ers are often equipped with 115-volt elec
tric wiring circuits, but to bring current 
into the trailer a long and unwieldy exten
sion cord is required. To simplify handling 
the cord, A. V. Malone, of Los Angeles, 
designed this carrier. Wind the cord as 
shown, each revolution forming a figure 
eight. The 1" slots at each end are for hook
ing the plugs to the carrier. 
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PANEL_ 
BOTTOM 

II THICK 

FOAM 2Y~' DIA. 
RUBBER LA M 

BRACKET BE 
INTO A CLAMP 

~'x2~' 
BOLT 

INSIDE DIA. 
TUBE s" LONG 

FRONT VIEW 

and keeps it clean. A truck clearance lamp 
clamped to the swinging arm throws light 
on the map. A lead can be run to the hot 
side of the ignition switch. For some cars 
you'll have to vary the setup to suit a 
different kind of instrument panel. 

Did You Know This? A ~" dash stamped 
after an engine number means that all the 
cylinder bores were finished .010" oversize 
at the factory and are equipped with .010" 
oversize pistons and rings. You must take 
this into account in overhauling such an 
engine. Motor makers commonly finish all 
bores this much oversize if one is too large 
for finishing to nominal size. However, such 
engines are not considered special. 
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Here's a working model of electric horn. Pho
tos below show how it was built. Cone pro
jects sound like trumpet on real hom. 

• 

What happens when you press the 
button? You'll see quickly if you 
make these simple working models. 

By Kenneth M. Swezey 
• 

• 

T HE makers of auto horns have come as 
far from their early baa-DOO-gahl days 

as have their brother engine designers. So 
if the horn on your new car both sounds bet
ter and carries farther, it's no accident. 

as custom accessories for passenger cars. 
They work like trumpets in a band, with vi
brating reeds or diaphragms taking the 
place of players' lips. 

Some horn developments have been pure
ly technical, but others have turned upon 
the physics of sound. Designers have found, 
for instance, that pitch is more important 
than loudness (amplitude) in achieving 
carrying power, and that loud sounds aren't 
so unpleasant if they have a musical tone. 

Next to fire-engine sirens, the most pow
erful horns today are the air-blown trumpets 
used on cross-country trucks and busses and 

Magnetically actuated, vibrating-dia
phragm electric horns are standard on most 
passenger cars. They work like household 
buzzers. The vibrating part is connected by 
a rod to a thin metal diaphragm. 

Horn makers also produce whistles that 
operate from the exhaust, and air and elec
tric horns on which you can play tunes. 

You. can see how the various kinds of 
horns work by performing the experiments 
below and on the next two pages. 

ELECTRIC HORN You can make a working 
model like the one above 

in a few minutes. Its magnet is a bolt wound with in
sulated copper wire. Mount this on an angle bracket. 

The L-shaped armature is bent from a ship of tin. 
The diaphragm is a disk of stiff paper glued at the 
edge over a smaller hole cut in a piece of corrugated 
cardboard. Link the diaphragm and armature by a 
matchstick secured at each end with a drop of sealing 
wax. The current-breaking contact is formed by the 
bare tip of one end of the magnet wire that just touches 
the far side of the armature when the battery is off. 

When you connect the free end of the magnet wind
ing to one pole of your battery and the base of the 
armature to the other, current flows through the coil. 
The coil becomes magnetized and pulls the armature 
toward it. This breaks the circuit between armature 
and contact point, causing the armature to spring back 
again-only to be once more attracted. The sound of 
the vibrating armature is increased by the paper dia
phragm attached to it. Tone and intensity can be ad
justed slightly by changing the pressure on the con
tact wire. A cardboard cone held against the dia
phragm will make the sound louder. 
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KLAXON Horns of this famous type 
make their OOgah sound 

when a studded wheel rotates against a pro
jection on the back of a diaphragm. The 
wheel is turned by an electric motor or by 
hand through a train of gears. Pitch is 
changed by varying the wheel speed. You 
can make a model by cementing a thumb
tack to the center of the bottom of an empty 
salt box, and rubbing a file over the point. 
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AIR HO.RN This variety 
produces a 

sound in much the same way 
that a tin horn or your vocal 
cords do. The old honk-honking 
horns depended upon a thin 
metal reed that vibrated strongly 
when you squeezed the bulb. 
Some present-day musical horns 
work on the same principle. 
More powerful air horns depend 
upon the vibration of a dia
phragm against the end of a 
trumpet. 

You can make a workable vi
brating-reed horn from a soda 
straw. Flatten one end and cut 
about ~" from each corner as 
shown in the diagram. Put about 
2" of this end into vour mouth. 

' 
Then blow. Shorten the straw 
and you will raise the pitch. 
Add funnels of different sizes 
and shapes over the end of the 
straw and you will change and 
magnify the sound just as trump
ets do on a real horn. 

WHISTLE Whistle-tyl?e horns work li~e 
an organ p1pe. A blast of au 

passes over a sharp edge near one end of a 
metal pipe. The turbulent air at the edge 
starts the air in the pipe vibrating at its own 
natural frequency, determined by the length 
of the pipe. You can test this principle with 
soda straws and bottles, as below. Combina
tion tones can be produced by blowing over 
several bottles of different sizes at once. 
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SIREN Now often restricted to fire en
gines, ambulances, police cars, 

and air-raid warnings, a siren produces its 
characteristic scream by intermittent puffs of 
air issuing through holes in a revolving drum 
or disk. A simple model will show how it 
works. 

Punch a circle of equally spaced holes 
near the edge of a coffee-can cover. Mount 
the cover on the shaft of a small grindstone 

How sound waves are intensified by the 
use of a trumpet can be shown visually with 
a candle and a tin can. Remove the top 
from the can, hold the top a little more than 
the can' s length from the candle, and snap 

or fasten it in the chuck of a hand drill. 
Blow through the holes with a straw, flat
tened at the nozzle end, as you turn the 
disk. The harder you blow, the louder; the 
faster you turn, the higher the pitch. 

Commercial sirens usuallv consist of a 
• 

metal drum with slots in the periphery. This 
revolves inside a slotted stationary drum. 
A fan attached to the rotating drum sucks in 
air at the axis and hurls it out the slots. 

the top with your finger. The candle doesn't 
flicker. Now hold the mouth of the empty 
can near the candle, and snap the bottom of 
it. This time the sound waves, aimed by the 
can, disturb the candle B.ame noticeably. END 
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Why struggle with them any longer? 
They will swing freely and last 
longer if you mend them now. 

By Harry Walton 

GARAGE doors fall roughly into three 
categories: those you can open easily, 

those you can drag open with a small trac
tor, and those you have to blast. 

If you have type two or three, you won't 
need to be convinced that ·repairs are in 
order. Were they just beginning to drag last 
fall? Then the chances are a winter of 
scraping them over ice and snow hasn't 
improved their condition or your temper. 

The earliest good outdoor-working weather 
is none too soon to fix ailing doors and to 
protect them against further damage from 

• • spnng rams. . 
Where's the trouble? The first thing 

to determine is whether it's actually the 

What happens when doors are frequently 
left open is shown below. Rain soaks into 
joints at top edge. The rail tenon pulls loose, 
and so do the hinge screws, letting tl1e joint 
open. The sagging door drags the hinge askew. 

doors that are sagging, or whether they 
drag because frost has caused the concrete. 
apron to heave until it scrapes the bottoms 
of the doors. If the door joints are sound, the 
frames square, and the hinges securely at
tached, the apron is probably at fault. The 
obvious cure is to cut half an inch off the 
bottom edges of the doors. You can do 
that without taking the doors down, at the 
cost of considerable elbow grease and back 
bending. 

More often, the trouble is in the doors 
themselves. Hinge screws 1ust and pull 
loose. Joints rot through and open, particu
larly at the top of the frames, allowing the 
outer stiles to drop until the whole frame 
gets out of square and drags. 

Prop it up first. As soon as you've de
termined where the trouble is, decide 
whether the door should be wedged up or 
braced to realign displaced members. It's of 
little use to tighten a hinge pe1manently in 
the same position that allows the door to 
drag. Don't depend on the hinge screws to 
lift heavy doors back into place. Give .them 
an assist with wedges or props, as shown in 
the photos. 

Tightening the hinges. If hinge screws 
have pulled loose from the jamb or rusted 
out, slightly heavier ones may find anchor
age in the old holes. It's better, though, to 
plug the holes with pieces of dowel, glued 
in. Or, if the inner face of the jamb is 
exposed, you can forget about wood screws. 
Drill right through the old holes and insert 
flathead bolts, with washers and nuts on 
the inside of the jam b. 

A badly split or rotten jamb will have 
to be replaced, but where the damage is 
only under the hinge leaf, you may be able 
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To lift sagging bottom corner, d rive in wedges 
like this. If open top joint doesn't draw to
gether, dose the door and drive wedges again. 

Wood cr ew in this hinge leaf had rusted 
loose, leaving holes too enlar&ed even for big
ger screws. Glue was first worked into the open 
joint. Then the joint was closed with a brace 
(top right photo). New holes were next drilled 

Brok en joint was clamped as shown to align 
the faces, the stile being raised by a wedge at 

Then insert long prop between th e open joint 
and opposite jamb (above ) . This will dose the 
joint, but be sure to wedge up the stile too. 

right through hinge and rail (left). F lathead 
bolts were inserted, and the nuts were tight
ened over washers on the inside of the rail. 
Then a metal mending plate was put on the 
inside of the door to help hold the joint together. 

the bottom. Then hole-s were bored, and hard
wood dowels, coated with glue, were driven in. 



Dowel-repaired joint was reinforced with a 
batten. Paint was scraped off the door to give 
glue a good grip, batten was clamped in posi
tion, and holes were drilled through. Batt~n 
was bolted below rail edge to clear door stop. 

to move the hinge up or down into sound 
territory. If this isn't practical, consider 
bridging the bad section with a long piece 
set against the inner face of the jam b. You'll 
need bolts long enough to go through the 
jamb and the new piece. 

Hinge screws are even more likely to pull 
loose on the door, which is more exposed to 
weather than the jamb. Here again you can 
chill the holes clear through, and use bolts 
instead of wood screws. Be sure to put 
washers under the nuts. 

Sometimes the wood around screw holes 
is soft with rot, and even washers and nuts 
Rnd no solid anchorage. Short of moving the 
hinge (which is sometimes impossible be
cause the top rail isn't wide enough) your 
best bet is to drill new holes in other parts 
of the hinge leaf, away from .the old ones. 

Pulling joints together. Garage doors 
stand open so much that rain eventually 
enters the joints between the stiles. Even 
paint offers only short-term protection here. 
Eventually the water-soaked wood rots and 
the joint disintegrates. It pays, therefore, 
to make repairs before this happens. 

If the tenon is loose in its socket but the 
wood is still sound, glue and dowels may 
suffice to hold it together. Work water-
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Right-angle mending p la te, mounted with 
wood screws or through Qolts, is another means 
of tying together a re-glued jojnt. Use the big
gest plate you can. A second plate inside the 
door can be held by the same bolts. 

resistant glue well into the joint with a knife 
blade or spatula. Then wedge the bottom of 
the door or put a prop against it from the 
farther jamb, watching the joint to see 
whether it closes. Bore holes across the joint 
(from the front to the back of the door) and 
drive in dowels smeared with glue. 

The wood may be so rotten that the tenon 
has broken off the rail. The photos show 
several ways of repairing such a joint. 
Dowels driven in from the end will align 
the faces, but can't be relied on to hold the 
joint together by themselves. Add wooden 
or metal mending plates. 

Hold that shape. It's well to give 
weakened joints some support by tying the 
bottom outer corner to the top of the hinge 
stile with a brace of some kind. It may be 
the conventional turnbuckle support shown 
in the photos, or a batten fastened on diag
onally. Use husky wood screws, preferably 
brass, galvanized, or cadmium plated, to 
hold on a batten. 

A very substantial brace consists of a 
panel of plywood screwed (not nailed) to 
the door below the window area. You can 
get . two pieces (enough for both doors) 
from a standard 4 by 8 panel. Buy the %" 
sheathing grade instead of the more costly 
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T h a t old standby the turnbuckle stay, will 
help pull doors back into shape. If you already 
have stays, they may merely need tightening. 
In putting on new ones, remember to match the 
left- and right-hand threads on rods and eye. 

kind. Paint it w ell, and keep it painted. 
Rainproofing the doors. Any wooden 

structure must be kept painted to withstand 
the weather. It pays to repaint garage doors 
promptly when they need it, and to use a 
top-quali ty outdoor paint. Cracks can be 
filled with putty or weatherproof glue. 

The vulnerable top edges of the doors 

Water caps are worth installing, even on old 
doors. Installed on new doors, they'll save 
you lots of headaches. End grajn on stiles takes 
paint poorly and consequently soaks up water 
that leads to rotting. Cap can be bent from 

f • 

Plywood bracing p an e l can be attached wi th 
l W' wood screws 6" apart. Glue applied to 
inner face aU around edge adds strength and re
sists entrance of wa ter. Paint plywood promptly 
after installation, especially along edges. 

need special attention. The best protection 
is a copper or galvanized sheet-metal cap, 
that you can bend up from a strip or have 
made at any tinsmith shop. Coat the inside 
of the cap and the top of the door liberally 
with roofing cement. Drive nails in through 
the down-bent sides only, not in the top, to 
hold the cap on. END 

sheet metal. Smear thick layer of roofing ce
ment on top of door and then put on cap. Drive 
nails through sides of cap, not through top. 
Bend out edge of cap, if necessary, to d ivert 
water from mending batten. 
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Barrow frame is bent into V shape. Legs, 
formed from one length of square brass, are 
held on with black iron wire for soldering. 

~,. 

-~ ...... 

, Twisted edging is made by clamping one end 
of annealed square brass in a vise and locking 
the other in a T -handled tap wrench. Tum to 
a tight spiral. Cut off and discard ends. 
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infer Evening 
Craft Projects 
Tired of taking your leisure sitting down? Too 
early to get outdoors? The home workshop is 
the ideal place to spend these long winter 
evenings. While you' re about it, why not try 
something different? These two projects may 
take you down a new road, if you've never 
tried metalworking or wood carving before. 
They' re absorbing to make and nice to have 
-or to receive as gifts. 

Wheelbarrow Planter. Brass is the ideal 
material, but if you paint the piece even 
tin plate will serve. Bessemer rod is a fair 
substitute for the }~" rod, and radio bu~ bar 
for the decorative twist. 

Bend a 20" length of ~" rod into a V, 
and a 10" length into a pair of legs joined 
by a crosspiece. Bevel the ends to fit the 

. frame, wire on, and solder. 
Drill a No. 44 hole through the frame 

near the front. Cut a plastic wheel with a 
3/32" hole in it. File points on a piece of 
~~" round rod, heat to aqout soldering tem
perature, and carefully push it halfway 
through the disk. Hold it perfectly square 
until it's cool. 

Form the tire from a ~" wide strip of 

A dapping die and punch rapidly tum out 
domes for the decorative pattern. The 26-gauge 
copper must be annealed at least twice. Wood 
block and round punch will also make domes. 
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20-gauge brass, soldering the joint. Spring 
apart the frame enough to slip the axle in. 

Lay out the body blank and decorative 
strip on 20-gauge sheet brass. Hammer the 
bends to a good fit over a wooden block. 
Lay bits of solder inside and heat until it 
flows into the joints. 

Centerpunch and drill the ~4" holes in 
the decorative strip, cut and file the scallops 
to shape, and Hatten the strip. File notches 
at the front corners so that the hidden edge 
may be bent to match the slope of the front. 

Bevel one end of the twisted strip, file 
notches almost through at the comer bends, 
and shape it to the body. Bevel the second 
end to fit the first, and solder it on. 

Scour with kitchen cleanser. Then buff to 

c~oss 
SECTION 

r------, 
~LEAD~ 

a high luster. Tin the frame and body, and 
sweat-solder them together. 

For the decorative domes, anneal a strip 
of 26-gauge sheet copper. Shape on a die as 
shown, or over a depression in a wooden 
block, using a ball-tipped punch. Anneal 
again before forming to full depth, or the 
metal will crack. Cut out the domes and 
file the edges Hat. 

File a bar of solder to obtain granules 
you can lay alongside these pieces after 
placing them on the body. Then apply a 
torch to How the solder under them. 

Wash the barrow in hot soap water, dry, 
and wipe with lacquer thinner. Apply clear 
lacquer to preserve the polish-Bill Luther, 
Los Angeles. 

Seagoing Book Ends. Glance up at these 
from a sea story, and you'll almost hear the 
wind whistling in the rigging. What's more 
suitable for your adventure and hobby 
books? 

Cut %" stock for bases and uprights, bevel 
or shape the edges, and hollow the bases. 
Mount fishing sinkers or sheet lead inside 
with countersunk screws. Cover the under
side with felt or blotter material. 

Use dark wood like mahogany or walnut 
for the hull, white stock such as maple or 
poplar for the sails. Jigsaw these parts to 
outline, and glue a thin piece of white wood 
to the hull as a deck. Shape roughly with a 
rasp, or on a sander. Then work with knife, 
files, and sandpaper. Taper a bit of dowel 
for a mast, flattening one side. Glue the 
carving on, stain and fill as required, and 
varnish.-W. Freeman, Baldwin, N.Y. 
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You can dye the web
bing any color you want. 
The leg arches are lami
nated for strength. 

... I •• , $ z- (01, 

To apply webbing, clamp frame in vertical po
sition, turn under ends of strips about ~", and 
fasten with upholstery nails, two to each strip. 
After tacking all strips on one side ... 

Clamp frame flat, pull strips tight one at a 
time, and tack temporarily in wide part of 
frame. Then clamp frame vertically, drive up
holstery nails on inside, and remove tacks. 

l l 

ra 
an 

• a1r 
• 

Ul 
Canvas webbing and hardwood framing 
make it strong and durable and it's 
light enough to move around easily. 

By Roland Cueva 

I NDOORS or out, this webbed chair fills 
a definite need. During the winter, it's 

just the thing beside a TV set. vVhen warm 
weather comes, you can take it out to the 
lawn or terrace, for weather won't harm it 
if you apply a protective finish. Materials to 
build it cost less than $12. 

Poplar was chosen for the legs and arms 
because it is easily worked, strong, and has 
a natural whiteness that requires no bleach
ing for that up-to-date finish. The seat and 
back frames are hardwood. 

Making the frames. The seat and back 
frames are identical squares. Corners are 
joined by mortises and tenons, glued up and 
clamped. Outer edges should be chamfered 
so the webbing will wrap smoothly. 

The structural frame holds the legs to
gether and supports the seat frame. It is 
also square, but ~4" larger than the seat 
frame to allow for the thickness of the web
bing. It is put together with lap joints, glued, 
and reinforced with screws. 

Legs are laminated. The accompany
ing drawing will guide you in laying out the 
legs. They are laminated in two layers. Each 
layer is 1~" thick ( ~4" would be all right, too) 
and there are five pieces in each leg. The 
outer pieces join at the top and are cut 
with the grain running lengthwise. The inner 
layer has a top segment that crosses from 
side to side, with the grain running that 

Cross-webbing is done same way except that 
the strips are woven in and out of first ones. Be 
sure to space strips evenly. Here upholstery 
nails arc being driven before removal of tacks. 
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way; and two lower segments with the grain 
running vertically. 

Assemble them with a phenolic-resin glue 
and keep clamped tightly for 12 hours. After 
removing the clamps, sand all edges smooth. 
In cutting the two arms, notice that the 
notches into which the back frame £ts are 
inclined backward at a 12 o angle. 

You can dye the webbing. For the 
webbing use 2" heavy white canvas sh·ap 
with selvaged edges. This canvas can be 
dyed any desired color with inexpensive dye 
available in dime stores. You'll need about 
66 feet of webbing. Cut if into 28 ships 28" 
long. 

To facilitate the webbing work, make a 
cardboard rule the same length as the in
side of the frame and mark it into seven 
divisions 2'' wide, starting at the end. This 
can be held next to the frame when the 
webbing is being attached, assuring accurate 
spacing. 

What finish? This is up to you, but 
remember to apply the £nal finish to the 
side and back frames before putting on the 
webbing. For outdoor use, a spar varnish 
or enamel does well. For indoors and a really 
modern job, clear lacquer and wax is the 
thing. 

S tr u ctural fram.e is attached to the laminated 
legs with ~~" by 2" lag screws, placed inside. 

Final assembly . Do this after all units 
are complete. The seat frame is attached to 
the top of the structural frame with six l W' 
No. 8 wood screws driven from underneath 
and countersunk; two in front, two in back, 
and one on each side. 

Next the arms go on, held by three screws 
in to the tops of the legs. These screws are 
also countersunk and plugged with wood 
plugs matching the arm material. They are 
later sanded down and the top of each arm 
given another finish coat. The back is slid 
down into its arm notches until it rests on 
the back edge of the seat frame, where it 
is held by two or three screws driven into 
the latter. END 
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This piece of furni-
ture is easy to build but 
big and solid enough to 
be used in many ways. 

• 

By Robert Hoppough 

Fluted edges of the top and the 
fluted legs look like shaper-cut 
parts, but they are really pieces 
of oak drawer slides. 

.. 

-~· -

T HERE'S plenty of space on this man
sized table. You can lay out a four

handed card game without crowding and 
still have room for drinks and ash trays. It's 
36~" square-about 400 sq. in. more top 

• • 

Legs are dressed two-by-twos with lengtl1s of 
hardwood drawer slides nailed and glued to all 
four sides. Legs are doweled to table top. 
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area than the average card table provides. 
The handsome top is built of scrap strips 

of hardwood flooring. The table is big 
enough and heavy enough to be used in a 
breakfast room, a dining area, or as a typing 
table. 

Construction is simple. Start it with the 
top. Cut out a 36" square of ~, plywood 
for the bottom layer. Miter the ends of the 
four strips of flooring that form the border 
of the top. Rip the tongue off the edges of 
these four pieces. Screw and glue three of 
these border pieces to the plywood square 
to form a U. 

Fit strips of flooring into the U, nailing 
them to the plywood as shown in a photo 
on the opposite page. Screw and glue the 
fourth border piece in place. Miter the 
ends of some oak drawer slides and nail 
them around the top. 

Use dressed two-by-twos for the legs, 
sawing them so the top of the table will be 
29" from the floor. Nail and glue oak 
drawer slides to the sides of the legs. This 
gives them a fluted appearance and matches 
the oak of the top and the slides around the 
edges of the top. Fasten the legs to the top 
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Disk sander is handy for truing mitered pieces. 
Top of legs also should be squared up before 
you dowel and glue them to the table top. 

Drive nails at angle through tongue of floor
ing. · That way the next strip of flooring will 
hide nailheads in preceding strip. 

Counterbored holes for screws that hold bor
der should be at regular intervals. Then plugs 
that hide screwheads will form a pattern. 

with W' dowels and glue. Add metal angles 
to strengthen the legs where they meet the 
top. 

Sanding the top may be troublesome 
because two of the border pieces are at 
right angles to the other strips of flooring. 
Masking tape along these edges will aid in 
preventing cross-grain scratches. END 

Shoe Bag Holds Toys on Auto Trips 

IF YOU take a long trip with children 
in the car, attach a shoe bag to the back 
of the front seat. It will easily hold a 
choice of toys to keep the children busy, 
and a few packages of cookies to tide 
them over when restaurants are far apart. 
Tuck in a comb and brush, some cleans
ing tissues, and a bottle of soapy water 
and you'll be all set for quick cleanups 
when necessary. 

Tool Unscrews Ceiling Lamp Bulbs 

BASEMENT and apartment-house light 
fixtures are often set into the ceiling and 
beyond reach. The bulbs in such fixtures 
can be easily removed and replaced with 
a lampshade adapter, of the type shown, 
screwed to a long pole.-Harry Waldron, 
Yonkers, N.Y. 
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You have to try one to tell. But that 
can be done easily, and the results are 
sometimes really worth the effort. 

By Robert Hertzberg 

I F YOU are somewhat beyond the "nonnal" 
TV range and your pictures are weak . . . 
If one station that you especially want 

comes in poorly . . . 
If you are near a transmitter but can•t 

have a roof-top antenna ... 
. . . You should try a television booster. 
It may strengthen the faint signals plucked 

out of the air by your antenna. A booster 
can be attached to your set in a jiffy. The 
only tool you need is a screwdriver. 

If the booster decidedly improves your 

210 POPULAR SCIENCE 

• 

pictures, you are in luck. If the images are 
still pale and snowy, you're not entirely out 
of luck; you can try boosters of other makes 
and possibly find a better one. 

There is no way to be sure that a booster 
will help-except to try one with your re
ceiver in your home. Recognizing this, many 
dealers will let you have one on trial. The 
best boosters cost only about $30, and a 
satisfactory one may prove much cheaper 
than a new set or an elaborate antenna. 

Boosters may be roughly classified ac
cording to the number of controls that have 
to be operated. Tunable models require the 
most adjustment, semi-tunable boosters need 
somewhat less attention, and the non-tun
able need no attention at all. Most non
tunable ones and some of the others have 
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BOOSTER ................. ........_ 
SENDS AMPLIFIED 
M.XTURE OF LOW-
AND HIGH-BANI> 
STATIONS TO 

II RECEIVER 

ANTENNA PICKS 
UP MIXTURE OF 
THREE SIGNALS 

Qo o'Q 
RECEIVER SELECTS 
DESIRED CHANNEL 

What a NON· TUNABLE Booster Does 

automatic switches that turn them on or off 
when the receiver is operated. In most of 
the automatic models the regular on-off 
switch is linked with an aerial change-over 
device that cuts the lead-in directly over to 
the receiver when the booster is turned off. 

Generally speaking, the tunable boosters 

Simplest kind of booster uses only one min
iature tube. Others have up to four tubes. 
Larger models usually contain two separate am
pliliers, one for low and one for high band. 

• 

. ONLY THE DESIRED 
SIGNAL IS AMPLIFIED 

., 

A.NTENNA PICKS UP 
THREE SIGNALS 
SIMULTANEOUSLY 

Qo 
IS TUNED 

TO DESIRED CHANNEL 

What a TUNABLE Booster Does 

are the best. They not only give the most 
ampli£cation, tube fo r tube, but under some 
circumstances they make the receiver slightly 
more selective. The semi-tunable type ru11s 
second, and the non-tunable third. Among 
all three types, there is considerable varia
tion in the uniformity of amplification . Most 

Booster· is hooked up by removing antenna 
leads from set and connecting them to booster's 
''in" tcm1inals. The "out" terminals arc linked 
to receiver by short piece of lead-in wire. 
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Tunable boosters like this generally give most 
ampli:6cation but must be tuned to match set. 

----------,------ . - ~ 

Semi-tunable type has switch for high or low 
band operation plus a nne-tuning adjustment. 

Non-tunable booster requires no adjustment. 
Automatic switch makes it easiest type to use. 

Color Need a Boost7 
If you need a booster now, you'll 

need one at least as much to receive 
colorcasts. In the CBS method, the 
illusion of color is created by means 
of a revolving disk composed of red, 
blue, and green filters. These filters 
hold back part of the light, so the 
image on the picture tube has to be 
pretty bright before the filters are 
brought into play. A booster may make 
the difference between gloomy shades 
and bright color. 
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boosters are better on the low bands than 
on the high. The same is true, for that mat
ter; of TV receivers . 

. A booster also may improve your neigh
bor's reception by eliminating interference 
that is generated in your set and radiated 
by your aerial. A booster, connected between 
an offending receiver and its antenna, acts 
as a buffer and prevents the energy from 
getting out to bother others. 

A factor that limits the amount of useful 
amplification you can squeeze out of boost
ers is "noise" due to electronic agitation in 
tubes and to other obscure sources. This 
shows up on the screen as irregular splotches 
and may spoil the "boosted" picture. 

One non-tunable booster is unusual in 
that it is designed for mounting on the roof, 
close to the aerial itself. It is being used 
even in strong-signal areas where the down 
lead from the antenna unavoidably passes 
close to electrical devices that cause inter
ference. 

If a booster is placed near the receiver, 
it amplifies both the video signals and inter
ference. But when placed between the top 
of the lead-in and the antenna, it amplifies 
the video signals but not the interference 
picked up by the lead-in. 

The "best" booster is the one that gives 
results with your set. 

If one booster amplifies signals to a certain 
degree, will two boosters in tandem work 
twice as well? A man in Pennsylvania is 
using this unorthodox combination with a 
classy antenna atop a 75-foot mast. He en
joys fairly regular reception on ten channels, 
including five stations that are more than 
1,000 miles away! END 

POWER TRANSFORMER AND 
OTHER CIRCUITS OF BOO~TER 

POWER CORD 
AND PLUG OF 
B~TER-TO ---l!'l~ 
1~ VOLT.S A.C. 

OF TV RECEIVER 

OUTLET IN BOOSTER 
TO TAKE POWER 
PLUG OF TV SET 

Typical automatic switch uses thermal relay. 
Contact arm, normally at A, allows current to 
reach receiver. When set is on, contact heats 
up, snaps over to B, and turns on the booster. 
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Inner-Tube Strips Keep Boat Cushions From Slipping 

Tinning Paint Speeds Soldering 
Low-cosT tinning of metal surfaces is a 

simple matter with this tinning paint. After 
old paint or other coats are removed from 

the metal, a coat of 
the tinning paint is 
brushed on. Heat is 
applied-usually with 
a torch-until the paint 
bubbles and turns 
brown. Then the sur
face is wiped with a 
cloth, leaving a tinned 
area to which solder 
will adhere. The paint, 
sold by Swiss Labora
tory, Cleveland, Ohio, 
also can be used to tin 
welds. A 1-lb. can 
sells for $1. 75. 

Rolling Out the Screen Wire 
A PAIR of roller skates bolted to a counter 

bottom side up makes it easy to roll out 
screen wire for measurement at the C. J. 
Harris Lumber Company, Washington, Mo. 
You just lay the roll on the skates. and pull. 

TACK a couple of pieces of rubber cut 
from an old inner tube across the seats of 
your boat. Slip the cushions under the strips 
of rubber and the cushions can't slide off the 
seats.-E. Dzus, Prince Albert, Sask., Can. 

Rubber on Hammer Saves Woodwork 
WHEN you're work

ing in close quarters, 
the hammer's claw 
sometimes mars near
by woodwork. You can 
prevent this by pad
ding the claw with a 
piece of sponge rub
ber. Hold the rubber in place with a rubber 
band.-Bess Ritter, Yonkers, N.Y. 

., 

Magnet Replaces Spring in Valve 
A TINY Alnico magnet built into this 

check valve is said to eliminate all pressure 
drop in the flow of fluid. A conventional 
spring-loaded valve exerts maximum back 
pressure when held wide open, but in this 
unit the magnetic attraction on the disk 

PRESSURE 
HOLDS OISI{ 
liERE 

falls away to almost nothing as the disk is 
forced away from the magnet. Magni-Chek 
is made especially for use in freon and 
sulphur-dioxide refrigerator systems by Wag
ner Tool and Supply Corp., Long Island 
City, N. Y. Only ~, in diameter and 2~" 
long, it can be installed in any position. 
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P r ess pho Lographer. Matty Zimmerman, 
AP cameraman, leans under the ropes to 
pichue Janiro-Graziano fight, below. 
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Like a ringside cameraman, you must 
anticipate the action. For best results, 
shoot at 1 I 50 sec. and overdevelop. 

By R. P. Stevenson 

NEXT time you watch a pdze fight on 
TV, keep one eye on the edge of the 

ring, and you'll occasionally see a news
paper photographer push his camera under 
the ropes to snap a picture. 

What these men do at ringside, you now 
can try at home-on TV. The pictures you 
get may not have all the zing of ringside 
shots but they'll be surprisingly good. 

Shooting fights is a little more tricky 
than other types of TV photography. For 
one thing, you must try to beat the fighters 
to the punch with your shutter finger-just 
as news photographers do. 

IJisten to an expert's opinion: "You 
can't wait until you see a fighter land a 
blow," says Mathew Zimmerman, an Asso
ciated Press photographer who has shot 
many standout photos during his dozen 
years as a ringside specialist. "You've got to 
outfigure the fighter. You must shoot your 
pictures in that split second when the 
action is in the windup stage, so you'll 
record it when it happens." 

You may have seen Matty during fights 
telecast from Madison Square Garden. At 
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ringside he always has the same position
the left corner opposite the TV camera. 

"The experienced photographer knows 
his fighters, and their style of fighting," 
Zimmerman adds. "He knows pretty well 
when to expect the jabs, hooks, crosses, and 
uppercuts. He has to know if he is to get 
good action pictures." 

At ringside, a press photographer shoots 
with overhead speed lights focused on the 
ring. When he trips the shutter, these throw 
a brilliant fJash lasting only about 1/ 5,000 
of a second. It Js this flash, and not the 
shutter, that "freezes" the action of the fast
moving fighters. 

Tl" requires slow speeds. As you sit 
before your TV set, with your camera 
rigidly supported on a tripod, you can't, of 
course, resort to such superspeeds. The 
nature of the television image itself limits 
your shutter speeds to the lower brackets. 
But to stop the action, you obviously want 
to shoot as fast as possible. 

Ever since television came along, photog
raphers have been advised not to shoot 
faster than 1/ 25 second. The reason? It 
takes 1/ 30 second for each image to develop 
fully. Hence, at any shutter speed faster 
than 1/ 30 second your photo would show 
an image that lacks some scanning lines. 

But shooting at 1/ 25 second did not sat
isfy Bill Morris, chief photographer of 

TV photogr·apher. Bill }.!orris, of PoPu
L AR ScTE rcE, shows you how. Ilis photos 
below arc of same fi gh t shown opposite. 
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How images are produced 
on your television set. 
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Each I I 60 second the scanning beam, a pin 
point of light, moves in slanting zigzag lines 
from top to bottom of tube. This produces a 
.. field:· As it moves, the beam momentarily 
records an image made up of tones ranging from 
black .to white. In a single field, your eye could 
see a recognizable image, but with spaces be
tween lines picture would be incomplete. 

1/60 
SEC. 
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A second scanning, also taking l/60 second 
is needed to give a full image. This is called 
the .. interlace." Scanning beam moves back 
and forth over spaces not covered first time. 
Consequently, the interlace lets you see parts 
of image you didn't see in first field. Sketches 
are exaggerated. Actually, there are at least 
250 scanning lines in one field. 

~ z -z z c ·, 
U ' 
"'' 

Complete TV image consists of two fields, one 
interlaced with the other. Tllis is called a 
"frame." A new one is produced each l/30 
second. A succession of frames, one following 
the .other without measurable delay, creates 
action you see. In effect, each frame is a still 
picture. Actually, there may be slight move
ment of image from one field to next. 
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PoPULAR SciENCE. At that speed he found 
it next to impossible to get satisfactory TV 
photos of fights, dancing, and other fast 
action. So he set out to experiment with 
faster speeds-sp·ecifically 1/50 and 1/100 
second. 

And here are the results. Eventually 
he found that 1/50 second at f/3.5 gave him 
what he wanted-a good image with little 
or no movement. To compensate for the 
underexposure that results at these settings, 
even with Super XX and other film of equal 
speed, he overdevelops all his shots. Using 
D-76 developer, he gives his film 45 or 60 
minutes of development instead of the cus
tomary 15. This formula causes no chem
ical fog in prolonged development, and in 
moderate enlargements his 2}4" by 2}4" neg
atives give no trouble from grain. 

Turn brightness above normal. For 
all his TV shots Bill uses a 2}4" by 2}4" reflex 
fitted with a portrait attachment and moved 
in close to a 1 0" screen. W}:lile shooting, he 
turns the brightness a little above normal
but not enough to wash detail out of the 
highlights. He shoots with the lens open 
wide at f/3.5. 

If your camera has an f/ 4.5 lens, you still 
can probably get good fight photos by de
veloping your film longer, say to 75 or 90 
minutes. Should you be using sheet film, you 
can of course buy film that is far faster than 
the Super XX type. This will not require 
such long development. 

Sketches show what happens. Why 
'1/50 second shutter speed is the most prac
tical for stopping TV action is shown in the 
accompanying sketches. First, study how a 
TV image is formed. Then see what hap
pens at different shutter speeds. 

(This explanation refers only to between
the-lens shutters. Focal-plane shutters are 
sometimes used for TV shooting, but most 
photographers do not favor them because 
of their different action-a slit sweeping 
across the film.) 

Even though some scanning lines are 
missing at 1/ 50 second, this makes very 
little difference. In moderate blow-ups, 
you'll never notice they aren't there. Best of 
all, the one scanning field and part of an
other enables you 'to get many shots without 
the blurs that come from fast action. 

What about 1/30 second? In theory, 
a shutter opening of 1/30 second might be 
considered ideal, especially if the shutter 
could be synchronized to open and close 
with the beginning and completion of in-

• 
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dividual TV frames. But modern between
the-lens shutters, except for one or two un
reliable ones, don't offer 1/ 30 second. 

Actually, if you had that choice you still 
would be better off shooting at 1/ 50. At the 

slower speed, your shutter opening could 
very easily straddle parts of three different 
TV fields-in e~ch of which the subject may 
have moved slightly. At l / 50, you stay 
within two fields. END 

What happens when you shoot at different speeds. 

First point to remember is that it's a moving 
pin point of light, the scanning beam, that pro
duces an image on film in your camera. Because 
of the rapidity with which the beam moves you 
may tend to think of a TV image as similar to 
your Uncle George-always there. But it's not. 
It just seems to be. Photographing a TV image 
is like opening the shutter of your camera in 
an absolutely dark room and then moving the 
beam of a spotlight back and forth across stock
stili Uncle George, starting at his head. There's 
one difference, however. With Uncle G. , you'd 
get a complete photo in one spotlight scanning 
from head to toe. On TV it takes two trips to 
fill in the picture. 

OPENS 
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At 1/ 50 second you have the best chance of 
taking action TV photos without blurring. At 
this speed you give scanning beam time to pro
duce a complete field and a good part of an
other. The amount you get of the second will 
depend on how accurately your shutter is work
ing. If it is actually slower than 1!50 second, 
as many shutters are, you'll get just that much 
more of the second field. 

SHU HER 
OPENS 

, 
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At 1 / 100 second your camera shutter doesn't 
give the TV scanning beam time to form even a 
single 1/60 second field. Consequently, an un
exposed strip shows up across negative. Where 
strip falls depends on what point scanning beam 
had reached when shutter opens. The same un
exposed strip would result while you are spot 
scanning Uncle George if you closed shutter as 
the beam reached his knees. You'd get no photo 
of his feet because they were not yet illumi
nated. In a 1! 100-second TV photo, unexposed 
strip may show some detail because the scan
ning beams continue to glow for about 1/ 1,000 
second after beam has passed. If there's no 
strip, your shutter is probably slow. 

• 

> 

At 1 / 10 second you must catch your subject 
absolutely still to get a shot without movement. 
During that interval, the TV scene has been 
scanned six times. This means you have a com
bination picture of six different fields, in each 
of which subject may have moved slightly. 
You'll probably have blurred result above. At 
1!25 second, or better still 1/50, you reduce 
chance of motion. 

FEBRUARY 1951 217 

Copyngllted matenal 



Home Incinerator Is Easily Assembled from Kit 

I I 

IN ONE package you get all the items you 
need to build this garbage-disposal unit, ex
cept for fire brick, flue pipe, and damper. 
Metal parts are heavy cast iron and the as
bestos-board jacket is weatherproof, allow
ing the incinerator to be installed in your 
back yard or basement. According to the 
manufacturer, the Clear Mfg. Co., Butler, 
Wis. , no professional masonry or mechanical 
skill is required to put the unit together. 

Easy Way to Store Lamp Bulbs 

METAL or wooden 
curtain rings make 
convenient racks for 
extra l amp bulbs. 
Fasten the rings to a 
pantry or basement 
shelf with small wood 
screws inserted in the 
eyelets on the edges of 
the rings. Photoflood 
bulbs can be racked in 
the darkroom in the 
same manner-I ohn I . 
Rea, Urbana, Ill . 

~ --

~ ~ 

Shoptalk 

I 

"NEXT HE TOLD ME 

TO SCRIM THE BABY." 

• 

What are they talking about? 
Where do they work? Answer below. 

• 

They're electricians in a movie studio. To 
sc1·im the baby means to place a cloth over 
the lens of a small light to soften and diminish 
the light output. 

Sheet Glass Is Stored Safely Between Pages of Book 

218 POPULAR SC IENCE 

SMALL pieces of sheet glass, such as 
spare glass for photo and print frames, 
can be stored safely between the pages 
of a discarded book. Separate each 
piece of glass with a dozen or so pages. 
If the binding is worn and loose, a good 
many sheets can be accommodated 
without causing the volume to bulge. 
If it is too tight, remove enough pages 
to allow the volume to lie fiat when 
closed on the pieces of glass and bound 
with some rubber bands. 
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You have to know the "combination" to 
open a drawer or door bolted this way. 

By Walter £. Burton 

FIVE cents worth of hardware is enough 
to make a pickproof magnetic lock for 

any wooden door or drawer. It will bafHe 
anyone unless he has a magnet and knows 
just what to do with it. 

ROUT OR CA.J~\(.1; 
TO YsJ" OF FACE 

-- -

~·ROD 

., ... 

The latch is locked when two metal balls 
wedge metal vanes connected to its pivot, 
keeping the latch from rotating. To unlock 
it, you use a magnet to pull the balls away 
to the opposite ends of grooves routed in 
the inner face of the drawer front. All you 
need to make the lock are a few pieces of 
old brass and two small steel bulls. Maybe 
you can salvage the balls from an old bear
ing. Any good magnet will serve as a key, 

This magnetic lock is ready to be assembled. 
The grooves are routed to within ~~" of the 
drawer front. Construction of the latch and 
two ways of making the vanes are shown in 
the drawing. 

DRILL -'NO FILE 
~· SI.OT 

ALTERNATE 
VANE 

CONSTRUCTION 
/ CT 

SOLDER 
® li OR~E 

SOLDER 
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The drawer is locked when either steel ball 
is wedged between a vane and a side of the 
groove. Using two balls and grooves rather 

A thin brass or aluminum cover plate holds 
the lock parts together and provides a bearing 
for the bolt. The latch should engage a striker 
plate in the frame. Fit a decorative knob to 
the outside end of the bolt so you can turn the 
latch. 

Metal Strips Copy Contours 

With a pack of aluminum stripes you can 
to copy the contour of almost any piece of 
work from moldings to rough stone. When 
the toggle clamp is in unlocked position (as 
in photo at right) strips can be moved 
up or down. When the strips are in position 
on the contour, the clamp is locked and the 
contour can be transferred to a drawing or 
to another piece of work. The tool is made 
in 12 sizes by The Ckola Company, of 
Minneapolis, Minn. · 

Nylon Used to Strain Paint 

INSERT a circle of wire screening in a 
funnel, lay a piece of old nylon stocking 
over the screening, and you've got a setup to 
strain paint. Put the funnel over a jar or 
can and pour the paint over the nylon.
Bess Ritter, Yonkers, N. Y. 

220 POPULAR SCIENCE 

than one secures the lock against someone 
who knows you use a magnet but doesn't 
know just what path to follow. 

though an Alnico one is best. Don't use fer
rous metal for the vanes, bolt, or cover plate. 

If the front of the door or drawer you 
want to lock is less than ~, thick, glue 
a block to the back. If there are grooves 
or mortises left by removal of an ordinary 
lock, glue in blocks of wood to fill them. 
Some cut-and-try fitting is usually necessary 
to get all parts to work smoothly. Inside 
tracks of the routed grooves should be rea
sonably smooth and there should be no 
places where a ball can become jammed. 
Oil each ball lightly to retard rusting. 

Most magnets have well polished faces. 
If you find that sliding a magnet over the 
surface of the wood tends to scratch the 
finish, however, cover the magnet faces with 
cellulose tape. END 
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By Noel Namtro 

I S SPACE precious in your house? 
Here's an amplifier for a record player or radio 

tuner that matches or surpasses the performance of 
most full-sized sound reproducers, but takes up less 
space than a cup of coffee. With it, you can tuck a 
radio-phonograph into a bookcase or end table. 

Miniature parts make it possible to put such an 
amplifier on a 4" by 4" chassis. All told, it 
shouldn't cost you more than $15 and an eve
ning's time to build this unit. The design takes 
full advantage of five miniature tubes to give you 
smooth, undis torted amplification, and enough 

Miniature p a rt make it possible to squeeze a radio
phonograph combination into a small bookcase. De
tails of radio tuner, center, will be given next month . 

• 

FEBRUARY 1951 221 ) 
• 



I • 

• 

After you've drilled all chassis holes, mount 
the tube sockets, input strip, and controls. Wire 
the tube filaments in series, and connect the 
6AQ6 cathodes (pins 2) together. Do the same 
with the 35B5 cathodes (pins 2) and screen 
grids (pins 6). Wire up the input terminals 
and volume control ( Rl ) with shielded wire 
and ground the braid. Install the small re
sistors and condensers shown. 

sound volume to fill a room. Among its fea
tures are push-pull pentode output, a phase 
inverter, and separate volume and tone 
controls. 

The secret of keeping this or any other 

Your completed high-fidelity amplifier looks 
like this. You can use it with almost any perma
nent-magnet loudspeaker if you select the right 
voice-coil taps on the universal output trans
former. For the input you may use a record 
player, microphone, or an FM or AM radio 
tuner. Any two of these may be connected at 
the same time, for as you tum volume up on one 
you automatically tum it down on the other. 
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Bring the line cord through a hole in the back 
of the chassis, protecting it with a grommet at 
the point of entry. Wire one side of the cord 
to the switch, the other to pins 3 apd 5 of the 
35W4 rectifier. You can now install and wire 
the remaining large parts, such as the output 
transformer ( Tl) and socket, the dual-elec
trolytic filter condenser ( C5, C6) and the re
maining resistor and condenser. 

electronic unit compact is to lay it out care
fully and wire the parts systematically. Be
fore you remove the miniature tubes from 
the cartons, stand the boxes on the chassis 
to determine the approximate spacing. Four 
of the tubes-two 6AQ6's and two 35B5's
fit in a straight line parallel to and about 1" 
from the rear edge of the chassis. The fifth 
tube, a 35W 4 rectifier, is directly forward of 
the last tube in this line. 

To seat the tube sockets, you have to , 
drill, punch, or ream out holes ~" in diam-
eter. Some types of sockets can be locked 
in with clips; other types require additional 
holes for hold-down screws or rivets. On the 
back of the chassis make the necessary holes 
and cutouts for a 3-terminal binding post, 
a 2-prong output socket, and a rubber grom
met to protect the line cord. 

On the front, two ~, holes- for the vol
ume and tone controls....:...are needed. Mount
ing holes for the output transformer com
plete the drilling. 

To conserve space and ease your work, 
proceed with the wiring in an orderly se
quence. When you've finished, take a couple 
of minutes to recheck all the wiring. Trace 
the filament and line-cord connections. And . 
look for blobs of solder that may cause 
shorts between the closely spaced contacts 
on the miniature-tube sockets. 
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LIST OF PARTS AND 
APPROXIMATE COST 

R1: 1-meg. center-tapped poten-
tiometer ( $1.20 ) . 

R2 : .5-meg. pot. with switch, Sl 
($ 1.10 ) . 
R3: 560-ohm, %-watt carbon 
( .10 ). 
R4, R5: 100,000-ohm, lh-watt 

carbon ( .10 ea. ) . 
R6, R8: 220,000-ohm, lh-watt 

carbon ( .10 ea . ) . 
R7: 3,300-ohm, lh-watt carbon 
(.10 ). 
R9: 68-ohm, 1-watt carbon (.15). 
RIO: 15,000-ohm, 1-watt carbon 

(.15 ). 
Rll: 10-ohm, 2 -watt wire-wound 

( .20 ) . 
Cl : .01-mfd., 400-volt paper 

( .15 ) . 
C2, C3: .05-mfd. , 400-volt paper 

( .15 ea. ) . 
C4: 25-mfd., 2f} -volt electrolytic 

( .50). 
CS, C6: 20-40-mfd., 150-volt 

dual elect. ( $1. ) . 
Tl: 8-watt, universal push-pull 

ou92._ut trans. ($1.75 ) . 
Sl: SPST switch on R2. (Incl. 

with R2 ). · 
Polarized output jack or socket 

(. ~0 to .50), 3-terminal input 
str1p ( .10 ) , 7 -pin miniature
tube sockets ( 5 req ., .18 ea L, 2" 
by 4" by 4" chassis ( .:>0) , 
tubes, ( $4.80 ), line-cord and 
plug ( .20 ). misc. hardware. 

If the assembly passes this inspection, in
sert the tubes in theh sockets, plug the am
plifier into a 115-volt AC or DC outlet and 
connect a loudspeaker to the output sockeh 
If the amplifier doesn't work on DC, re
verse the line plug in its socket. 

You can link the amplifier to a phono-

graph pickup, a radio tuner, or both. If both 
are used, connect one to terminals 1 and 2 
and the other to 1 and 3 of the input strip. 
The center-tapped volume control favors 
one pair of terminals when it's turned to the 
left and the other pair when it is moved 
to the right. END 

·------------------------------------------
PAPERING PLYWOOD 
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SAND .SMOOTH 
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APPL.Y F'EL.T OQ 
MUSLIN, BUTTING 
THE. EDC.ES 
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Good papering can be done over ply
wood only when ·the sheets have been 
well-installed and separated from studs by 
furring strips to insulate them from frame 
movement. Joints should be tightly butted 
or filled with solidly glued splines. Fill all 
nail holes, hammer marks, and other 
blemishes with Swedish putty or a good 
commercial water putty, using a small 
trowel or wide putty knife. When dry, 
sand flush. 

Coat the plywood with a wheat-flour 
paste fortified with a gelatin glue size. Put 
a coating of the paste on smooth building 
felt and apply it to the plywood, butting 
the 1oints and rolling smooth. For the very 
best results use a canvas or muslin sheet
ing instead of felt. Hang paper over either 
in the usual manner, using wheat-flour 
paste. 

FOR YOUR POPULAR SCIENCE INFORMATION FILE 
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Hon1emade Winch Lifts Shingles 

I Jl, .. ~ .;;:- \ 
\ .. _ .... 
. -=-:... 

' 

THIS handy winch 
was made by a roofer 
to hoist materials to 
the top of a two-story 
house. It consists of a 
hoist pulley that hooks 
to the top rung of the 
ladder, a ~~-hp. elec
tric motor, cable, and 
an elevator. The ele
vator rides up and 
down on the ladder 
and has side flanges 

t--_,\lF~~ t::= to keep it from sliding 
off the ladder. A help-

*~ - er on the roof removes 

,..J\1' 
II ··•''"···· I· . 
I • •h' ' "'' 1,·. . /r ,.\ .. ~ ,r. • -
' t•"· ·l 1t, 
··· ~·- . ,, .. -.. ,. ~ .... 
••• 

• ,_ 

-
. the packages from the 

elevator. - George P. 
Metesky, Waterbury, 
Conn. 
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} 
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An Ash Tray for Pipe Smokers 

A LARGE cork, about an inch and a half 
in diameter, cemented to the bottom of an 
ash tray makes a useful combination match
holder and knocker for removing pipe ashes. 
Cut the cork with a single-edge razor blade 
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as shown.-]ohn ]. 
Rea, Urbana, Ill. 

Squirted Flux Cleans Chemically 

WITH a canned soldering fluid now on 
the market, you needn't scrape or sandpaper 
the parts to be joined, nor use a brush to 
apply flux. Squirted on the work right from 
the can, Divco Flux, made by Division Lead 
Company, Chicago, cleans by chemical ac
tion. It is said to work equally well on 
copper, brass, bronze, nickel, cadmium, 
zinc, tin, galvanized iron, and Monel. The 
four-ounce can sells for 50 cents. 

My Most 
ngenious Solution 

A leak in my car's hot-water heater only 
showed up when the engine was running. 
I took the heater out of the car and couldn't 
find the leak until I tried a simple experi
ment. What do you think I did? 

I fiUed the heater with water and plugged 
both connections with corks. Then I tapped 
one cork with a hammer. Since water is 
incompressible, the leak showed up imme
diately . .t\ simple solder job fixed it.-Ro
land Nagy, Clifton, N. ] . 
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MOTOR HINGES 
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80tTS FOR 
JIGSAW 

Rear edge of %."plywood panel slips under angle iron. C clamps hold front corners secure. 

Two-Faced Bench Saves Space 

Jigsaw faces front. Note motor position. Bolt
heads are countersunk on underside of panel. 

Lathe faces front. Panel has been turned 180° 
and motor moved. Outboard turning is possible. 

My SHOP is small. Space is always at a 
premium. Here was my problem: 

I had to mount a jigsaw and a woodwork
ing lathe. 

One solution was to build separate stands 
for them. But stands would take up floor 
space. Another solution was to mount them 
on top of my workbench. That meant giv
ing up valuable working space. 

What I needed was a way to mount the 
tools so they would be rigid enough to use; 
make use of the same motor; and yet be 
easily movable so they could be stowed 
away when not needed. 

The answer was a portable, two-faced 
bench top that I secure on my regular bench. 
With one face toward the front, the jigsaw 
is ready to use. Tum the top around and 
the lathe is in position. 

Two pairs of loose-pin hinges bolted to 
the bench top locate the motor. One set of 
hinge leaves is bolted to the motor base. 
By pulling the pins I can tum the motor 
to drive either tool. Or I can remove the 
motor for other jobs. 

When I don't need the jigsaw or lathe, 
I slip the bench top under my permanent 
bench.-D. B. Neagley, Merced, Calif. 
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Few sports give you the sheer thrill of 
speed that outboard racing does. Even 
a motor with low horsepower wi II send 
this hull skimming across the water. 

By John Rogers 

HOW can I get started in outboard racing? 
How much will it cost? 

What kind of a hull do I need? 
What kind of a motor do I need? 
Put these questions to any 10 drivers of 

The Flying Saucer, shown below at rest, got its 
name from its disklike look when seen head on. 

• 

• 
' 

racing outboards and you'll probably get 10 
different answers. 

But here's one answer-one that you can 
do something about without laying out your 
life's savings for a racing outfit. 

I built this racing hull- I call it the Flying 
Saucer-for about $45, including the steer
ing wheel and aluminum fin. \Vith a 7~~-hp. 
Mercury motor, I can hit 30 m.p.h. 

Building the hull is simple. I made every 
effort to avoid difficult construction opera
tions. As you can see from the photos, the 
deck beams and frames were drilled to make 
them lighter. This is not necessary, but if 
you do drill them, don't get the hull's weight 
below the 75-lb. minimum required by the 
American Power Boat Association for Class 
M (midget) outboard hydroplanes. 

Accessories You'll Need 

The photos and drawings on the next six 
pages give detailed, step-by-step construc
tion plans. Besides the lumber, you'll need a 
steering wheel, a fin , and a throttle. 

• ... I bought an aluminum fin for about $2 . 
-.-. ..-r-
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Full throttle sends the F ly
ing Saucer skipping over the 
water. The boat looks like a 
.12rofessional racing hull but 
doesn't have a step bottom. 
Absence of step qualifies it 
for stock-boat racing. Profile 
and plan drawings below. 

BEVELED PLANKING 
t 

A 4" by 8" fin is the right size for this hull. 
The steering wheel cost $10 and the auto
matic, or crash-type, throttle cost about $6. 

Screw the fin in the exact center of the 
keel batten. Locate it so the front of the 
fin is 36" forward of the transom. 

Painting the Hull 

I gave the hull-except the deck-three 
coats of spar varnish. For the deck, I used 
white and flame-red auto enamel. This 
enamel has a high gloss and is not harmed 
by water, sun, oil, or gasoline. It may be 
waxed just like your car and sheds water 
like a duck. I used two coats each of red 
and white to give the deck a two-color job. 
Sand lightly between coats. 

0 

• 

Lumber You' II Need 

Frames: 1 piece, 1"x8"x8' fir. 
Deck Beams: 1 piece, 1"x8"x8' fir. 
Transom: 1 piece, 1"x10"x6' fir. 
Bow block: 1 piece, 1"x10"x8' fir. 
Keel batten, lower chine battens, deck 

battens: 1 piece, l"x6"x8' fir. 
Outer chine battens: 1 piece, 1"x2"x8' fir. 
Bottom planking: 1 panel, J4"x4'x8' marine 

plywood. 
Deck planking: 1 piece, ~"x4'x8' marine 

plywood. 
Brass screws: 2 gross 1" No. 6; 2 gross 

~, No. 5; 4 doz. B~" No. 8. 
Waterproof glue. Marine glue. 

Turn the page for more pictures of this boat. FEBRUARY 1951 227 
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) FRAME No.t 
DEC.K 
BEAM OUTER CHINE, 3t4,x2.FIR, 

BEVEL AFTER INSTALLING. 

Frames and deck beams. The draw
ings with the squares give you the 
sha_pe and dimensions of both frames 
and beams. 'Note that frame No. 1 
measures 1~" at its ends. The other 
frames measure 2" at the ends. · This 
is because the outer chine battens are 
tapered from frame No. 2 toward the 
bow. After you have the frames and 
beams cut out, trace the location of all 
notches for the battens op o~JJ"ame 
and one beam. Then transfer the lo
cations to the other frames and beams, 
as shown above. That way all notches 
will match. Frames and beams are 
bolted together in one of last steps 
of hull assembly. 

• 

HOTCHFOR 
CHINE 

FRAME No.4 

Transom. Lay out this stem piece from the drawing below. 
You have both plan and profile views. The profile shows you 
the 102" angle at which the battens meet the transom. Cut the 
angles carefully so the planking will be a smooth, tight fit. In 
the photo at right, the angle of the top of the transom is being 
checked. Notches for battens and chines have not been cut, 
but the :!!" by 1~" strip to strengthen base of transom has been 
added with glue and screws. Bottom of this piece must be 
beveled to match angle of transom's bottom. Attach the motor 
board with waterproof glue and ~, brass bolts, 2~" long. Then 
build up the back of upper part of motor board with :!!" fir as 
shown, attaching the pieces with glue and bolts. 

TRANSOM 
~-------15-------~ 

t-1•- g"'---i 
MOTOR 
BOARD .. 

114 PLYWOOD rr-~--------1----.. -----.-

~RAME No.2 

~ -~ NO'T04 FOrt 
DEC.K BATTEN 

FRAME No.3 

...----- 17";:...._ __ .,. 

...---------22'"----.,.j 

-

t.AOTO 

NOTE: SLIGHT INCREASE 
IN DIMENSIONS OF TRANSOM 
AT OUTER CHINE IS DUE 

COCKPIT Sl DES : 
ATTACHES HERE~I------i--------

TO ANGLE OF TRANSOM 
lb 

1 
I 

-12 
I 

to"' - ... _j_ f 
2~.. o1 

~~------------~,~-+· ----~----r-~--;-~r~~~~ 
FIR STRIP 3~x t't2/ t------ t7" 5'' f 102• 

228 POPULAR SCIENCE 

Copyngh ed material 



: • I ' •. · . • .. , .. •:·· ·x<· . ·~ -· ) . . . . -~ . -· .. ·. . . . - .;.· l ··:t 
. .. J 0 • 

Bow block. This part is laminated 
from two thicknesses of %" fir. Five 
pieces, as shown above, make up the 
block. The drawing at right gives you 
the shapes and dimensions of the parts. 
The two main pieces can be cut from 
the 10" by 6' fir plank. The other 
parts can be cut from leftover mate
rial. Use waterproof glue and clamp 
the pieces together to form the block. 
Let the glue set overnight. The 
profile drawing of the frame shows 
how the thickness of the bow block 
tapers from H~" at frame Nq .. 1 to 1" 
at the very front of the bow:•"'Lay the. 
block on a bench and taper it with a 
jack plane. Taper only ·one side. The 
side you taper will be the bottom ol 
the bow block. 

OUTER CHINE BATTEN --f--t1 
A.TTACHE5 HERE 

LOWER CHINE BATTEN 
ATTACHES HERE 

• 
22\,RAD. 

BOW BLOCK 

I 

• 

Framing jig. This is made from a two-by
four, 8' long. Select a straight two-by-four and 
lay out the notches as shown in the drawing 
below. The squares on the drawing show you 
the shape of the curve that begins at frame 
No. 2 and continues to the bow. Mark this 
curve on the two-by-four and saw it to shape. 
Then nail legs to the jig so it looks like the 
photo at left. Add the strips to support the 
bow block and the transom-as shown in the 
drawing below-;-and the jig is completed . Be 
sure the jig is level and solidly built . 

...--- 19~---+---- 23~-----+e---t~ -~t----1!5" --+--14~-----t 
. -

• CURVE 15 "l_ OF'F 2• CURVE aa.INS 
- 3\-- BA~E HERE ............... 15QUA.RES HERE "'t I 

2~ -,.- r- -- -.- - - ,- ~~ 1 1 I I I I I I !TI------
t ! 0 0 \ 

/_ "-NOTCHES FOR 'FRAMES 
THIS STRIP NAILED ARE ~4'•l\t4• DEEP 
UNDERNEATH 10 

._ 

SUPPORT BOW BLOCJ< 
---

STRIP HOLDS 
TRANSOM AT 
102• A.NGLE " 

~ 

0 

• 

I
I-
1-

• 
• 
---

• 
• 
. -

.[/ 
HEIGHT OF J IG APPROX. 24 -

FRAMING. -.1 IG 
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Keel-batten assembly. After ripping the keel 
batten to size, cut one end of it to a 10° angle 
where it meets the bow block. Lay the bow 
block on the floor, bottom up, as shown above. 
Support the keel batten and attach it to the 
bow block with waterproof glue and two 1" No. 
6 and two 1W' No. 8 screws. Then place the 
frames in their notches on the jig. Clamp the 
transom to the support that you have nailed 
to the stern end of the jig. 

Lower chine-batten a~sembly. One end of 
these battens must be beveled 10° to fit the 
bow block. Apply marine glue there and clamp 
the beveled ends to the bow block. Then anchor 
the ends to the block with three l" No. 6 
screws, as shown in the photo at right. Use 
glue and 1Jf'' No. 8 screws to fasten these bat
tens to their notches in the frames and to the 
transom. Put one screw into each notch . 

• 

Finh,hin~ the frame assembly. The final step 
before applying the bottom planking is beveling 
and trimming tl1e outer and lower chines but 
not the keel batten. Then the bottom planking 
will fit evenly. Go over the members with a 
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Bow-block and keel-batten assembly. Pick up 
the assembled bow block and keel batten and 
place the block on the framing jig. Clamp the 
bow block in position. Apply the marine glue 
to the center notch in each frame. Bend the 
keel batten down into the notches and clamp 
it. Then fasten the keel batten with two B~" 
No. 8 screws into each frame. Attach the bow 
block to frame No. l-as shown above-with 
waterproof glue and 1~" No. 8 screws. 

Outer chine-batten assembly. Mark the 
exact location of each frame on the outer
chine battens. Then when they are · at
tached, the frames will be correctly 
placed. Excess material may be left on 
the stern end of the battens and sawed 
off after assembly. Taper the outer chine 
battens from 2" at frame No. 2 to 1~" 
at frame No. 1. Do the tapering on the 
bottom of these battens. The deck side 
remains perfectly straight. These battens 
extend 6" in front of frame No. 1, and 
are £aired into thC' bow block. Attach 
the outer chine battens to the transom 
and to C'ach frame, as shown in the photo 
at left, with marine glue and two 1W' 
No. 8 screws. Add two 1" No. 6 screws 
where the battens meet the bow block. 

plane-as shown below-to make sure the plank
ing will fit snugly. Center photo shows you a 
bow view of the completed frame assembly, 
while the photo at right shows a stem view. 
Note holes in frames to lighten hull. 

• 
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Beveled planking. The three parts of 
the bottom planking are cut from one 
4' by 8' panel of~, marine plywood. Be 
very careful in ripping tliis panel; it 
makes the bottom planking with very .. 
little waste. Rip two strips 6~" wide off 
the panel. These narrow pieces are at
tached to the frames, chines, and transom, 
as shown at right. Apply a liberal coat of 
marine glue to frames and chines. Then 
clamp the plywood in place. Attach to all 
frames, chines, and transom with 1" No. 
6 screws. Space the screws 2" apart. 

Bottom planking. This is what remains 
of your 4' x 8' panel of ~, marine ply
wood. Apply marine glue to the transom, 
battens, and frames. Place the bottom in 
position and clamp it to the bow block. 
Use 1" No. 6 brass screws 2" apart to 
attach the bottom. Drive screws along 
the keel batten first. Then drive screws 
along the lower chine battens, as shown 
in tlie photo at right. Saw off the excess 
material at the transom and bow. Do 
not bevel the outside edges of this piece 
of plywood. Leave it square. Finally, 
sand the entire bottom. Start with No. 1 
paper and finish with 1/2 and 1/0 paper. 
Brush a coat of spar varnish over the bot
tom, outer chines, and transom. This first 
coat should be thinned with turpentine. 

Deck beams and battens. With the bottom 
finished, turn the boat over. Bolt the deck 
beams to the frame with~, by 2J4" brass carriage 
bolts. Use ~, No. 5 screws and glue to attach 
the vertical supports to beams No. 2, 3, and 4. 
You can see these supports in the photos below. 
Two deck battens run the length of the boat. 

• 

. . ... • • • • • 

.. ... 

Trimming beveled planking. After all screws 
have been driven into the two narrow pieces of 
beveled planking, saw off the excess material at 
the ends of the strips Hush with the back of the 
transom and around the curve of the bow. Hold 
a plane so its bottom is parallel with the side of 
the outer chine batten and trim off the edges 
of each strip until it is Hush with the outside 
of the outer chine batten. Follow the same 
procedure where the plywood is attached to 
the lower chine batten, planing it Hush as shown 
in the photo at left. 

The center batten runs from deck beam No. 2 
to the bow. Fit all three in their notches with 
glue and attach them with 1" No. 6 screws. The 
ends of the battens are beveled where they meet 
the bow block. Use a plane and sandpaper to 
see that battens fit Hush with beams. Coat 
inside of hull and beams with spar varnish. 

/ 

Turn the page for more pictures of this boat. FEBRUARY 1951 231 

Copyngh1ed matenal 



Deck planking. This is ~,, marine plywood and it 
is put on in four pieces. One piece go~s on each side 
of cockpit (above) between transom and the center of 
deck beam No. 2. The other two pieces fit between 
beam No. 2 and the bow. The two forward pieces 
~eet in the center of the center batten. Lay the ply
wood on the deck frame, reach under and mark the 
shape. Cut out with a sharp knife; sawing tends to 
splinter the thin veneer. Attach the plywood to 
l:>eams and battens with marine glue and ~, No. 5 
screws. Place screws 2" apart. Leave about *" of 
extra plywood around the outside edges when you 
cut out the deck/ieces. Trim off excess after plywood 
has been screwe in place. On the forward planking, 
screw it to deck beam No. 1 first, then to center deck 
batten, to bow block, and to other deck batten. 

Cockpit. The sides of the cockpit are 
made of~, marine plywood. Apply glue 
to the edges of the transom and to the 
deck battens where those parts meet the 
cockpit sides. Attach the sides with 1" 
No. 6 screws, placed 2" apart, as shown 
in the photo below. To give yourself a 
comfortable place to crouch when you 
race the hull, nail floor boards of ~, ply
wood over the frames on the bottom of 
the cockpit. You can make a duck board 
for the cockpit bottom instead of the 
permanent floor boards. The bow end of 
the cockpit sides are notched to fit over 
frame No. 2. Paint the sides of the cock
pit white to match rear of deck. 

Support Keeps Framing Square Steady Detachable Car Sign Tells Business 

WHEN you square 
long boards with a 
framing square, the 
square has a tendency 
to rock. This can be 
prevented by support
ing the body of the 
square on the board 
with a small metal 
guide mounted as 
shown. - William B. 
Eagan, Louisville, Ky. 

Two Circles Square End of Board 
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HERE's an easy, ac
curate way to square 
the end of a board 
when a steel square is 
not available. Use a 
paint can-or any cy
lindrical object- and 
draw two circles that 
touch the edge of the 
board. Draw a line 
through the two points 
where the circles in
tersect. You'll have a 
line at right angles to 
the edge of the board. 
- Hugh Lineback, 
Stillwater, Okla. 

ON WORKDAYS a sign like this will ad
vertise your business. On holidays you can 
remove it. Two metal clips slip into the win
dow ledge between 
the window insulation 
and metal, and small RIV.E'T 

rubber bumpers pro-
tect the car finish. 
Autotach Sign Co. , 
Rushville, Ind., makes .., 
the sign to fit practi
cally all cars. The busi
ness name is applied 
to the plastic with an ' 
acrylic-base paint. 

• 
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New Flash Reflector Folds Up 

• 

A NEW flash reflec
tor introduced by E . 
Leitz, Inc. , of New 
York, collapses like 
an old-fashioned fan 
when it's not in use . 
Folded, the reflector 
slips into yow· coat 
pocket. Made ofleaves 
of dull-finish alumi

num, the reflector is adjustable in height. It 
was designed for use with a new model Lei ca. 

Inner Tube Protects Level Bubble 
I SAw a neat gim

mick the other day. A 
carpenter had cut off 
a wide piece of inner 
tube and slipped it 
over his level to pro
tect the glass when he 
carried the level in his 
toolbox. - William B . 
Eagan, Louisville, Ky. 

--,. -- ....... 
( , -, ' , ,..~ ' \ 't ; .. ' '/', / II 
~ 4~ .,'/ 

... 

Here's a Handy Farm Cart 

AN OIL drum cut as shown and mounted 
on a pair of bicycle wheels makes it easy 
to cart chicken feed, livestock supplies, and 
other items around the farm of Irvin Mc
Arthur, at Lovell, Wyo. The frame was 
welded together from pipe and strap iron. 

Wear Her Photo on Your Wrist 
THE kind of met- ...---...--. 

al watch band shown 
at the right can 
carry a photograph. 
Trim a small photo, 
cover it with a strip 
of clear acetate, and 
secure to the band 
with the two clamps. 
-]. ]. Rea, Urbana, Ill. 

Homemade Trailer Makes Handling a Sailboat Easier 
THIS welded steel trailer has two unusual features. The center 

frame member is curved up at the front (below) like a sled 
runner. After the trailer is rolled into the water and the boat 
floated free, the trailer can be pulled from the water by a length 
of rope. The upcurved member keeps the tongue of the trailer 
from digging into the ground. 

The wheels, on two leaf springs, are well to the rear (left) . 
~ . This eliminates sway during towing.- Tom Griberg, Moline, Ill. 
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Lathe News 

Two-Speed Chuck. 
You can lock work in 

• 

place faster with this chuck. Insert the 
wrench in one of the six holes on the out
side diameter of the scroll and rotate the 
scroll by lever action-by pulling on the 
wrench. That rapidly closes the jaws on 
the work. Then, to tighten the jaws, insert 
the wrench in one of the six other holes on 
a shoulder of the chuck and turn it. The 
maker is Westcott Chuck Co., Oneida, N.Y. 

Vertical Milling Attachment. This miller 
clamps on the ways and is driven by the 
lathe spindle through a V belt. The lathe's 
longitudinal feed and cross feed advance 
the work, which is clamped in a vise on the 
cross-feed slide. The attachment, made by 
Montgomery & Co., Inc., New York City, 
will make a cut 8" long and half the dis
tance of the cross feed . The down feed, 
graduated in thousandths, has m4" vertical 
travel. A T -slot table, 8" long, is available 
as an accessory. 
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Threading Attachment. This tool is es-
pecially useful in threading work that has 
a shoulder. Pulling back on the lever lifts a 
latch out of the keyway, releasing the die so 
it is free to tum with the work. Then it 
won't jam against the shoulder and strip 
the threads. Mather and Robb, of Louis
ville, Ky., manufacture the Threadmaster 
in three sizes. 

Live Center for Centerless Shafts. This 
tool comes in two sizes with top work 
capacities of ~" and 1". The 60° cups of 
both sizes take work diameters down to 
5/ 16". A ball bearing carries both radial 
and thrust loads, and a rear pilot bearing 
eliminates center-shaft whip. The maker is 
the South Bend Lathe Works. 

Carriage Spacer and Stop. Clamped to 
the ways, this accessory is a time saver on 
repeat work. Set it before starting operations 
and you don't have to stop to put a scale 
on the work. It's adjustable from zero to 6" 
and it will hold a tolerance to .001". Ell
wood Products Co., of Detroit, is the 
maker. 
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MATERIAl: · 
¥8" PLYWOOD 

Waterproof glue seals but t joints of ply
wood box. The top is hinged at back. 

By building this treasure chest for 
growing plants indoors, you can have 
a head start on your neighbors. 

By Harold and Lillian Krelove 

I N THE darkest, coldest room in our city 
home stands a box 16" high and 25" 

square, shaped somewhat like a pirate's 
treasure chest. Inside it, many seedlings 
and cuttings are receiving their nourishment 
from chemical nutrients and their life-giving 
light and heat from a 20-watt fluorescent 
~~ , 
sun. 

Out of this box have come many potted 
plants for window gardens and rooted cut
tings of perennials for outdoor gardens. 

How box was built. Our completely 
closed propagating unit was built after we 
had read reports of experimental work done 
by the Department of Agriculture. We used 
~'" oak plywood throughout. Cedar or red
wood is preferable, but more expensive. 
Butt joints were made with waterproof glue 
and fine nails. The shape of the top was 

I l "' 11 .. 1 

All kinds of seedlings can be grown to trans
planting stage. Seeds are germinated in pans. 

designed to insure the greatest possible uni
formity of light intensity on the growing 
surface. Two coats of spar varnish were 
applied to the inside of the unit, and the 
top was given, in addition, a coat of white 
gloss enamel and a finish coat of spar. 

White lamp gives best results. The 
fluorescent unit consists of a 20-watt chan
nel with a 3,500° white lamp. Pink lamps 
produce very soft growth. With a daylight 
lamp, growth is slower-but sturdier. The 
lamp is installed 5" or 6" above the grow
ing surface, with sufficient air space be
tween the channel and the unit lid to pre
vent overheating of the transformer. Be
cause the highest intensity of light is at the 
center of the tube, plants in that area grow 
most rapidly. But they can easily be moved 
around so that growth is uniform. To root 
cuttings, light of 500 foot-candles intensity 
is needed; to grow seedlings, about 750. 

What to use for growing medium. 
The growing medium can be regular garden 
soil, sand, or gravel, but we found vermic
ulite to be ideal. Vermiculite is mica that 
has been subjected to high temperatures and 
pressures, forming exploded particles that 
are extremely porous and light. It contains 
no toxic material, no vegetable matter, and 
consequently is a sterile medium. This 
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SEASON CUTTINGS SEEDS 

Feb., March, Softwood Vegetables, 
April shrubs flowers 

May, June, Spring-bloom- Late 
July • • mg perenm- vegetables 

als and shrubs 
(after flower-
in g) 

Aug., Sept., House plants House plants 
Oct. 

Nov. and Dec. Summer- Any shrubs 
blooming you'd like 
shrubs to try 

eliminates all worries as to weeds and dis
ease. Because of the small particle size and 
light weight of the material, removal or 
transplanting of small plants is very easy 
and safe. One trade name for horticultural 
vermiculite is Terra-Lite. You can also use 
the kind that is sold for wall insulation. 

Since this medium contains no plant food 
in itself, it is necessary to supply nutrients. 
Application of any good, commercial plant 
food every other week is sufficient. We 

Leader for Wire Recorders 

dh~:-PINHOLI!S 
u=-

-· ' -

' 

SPOILED roll film can be turned to good 
use as leaders for recording wire. For stand
ard wire-recorder spools, mark the film in 
strips exactly ~, wide. Use a metal-edged 
ruler and a pin to scribe the lines. With a 
paper punch, make a series of holes along 
each line, then scissor out the strips. Punch 
four holes in a row in the center near one 
end of the leader, feed the wire through, 
and fasten it with cellulose tape.-Karl L. 
Martin, Cleveland. 
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have used a solution made by dissolving 
Plantabbs in tap water. The vermiculite is 
thoroughly soaked before plantings are 
made. The application of the food solution, 
plus occasional light sprayings of the foliage, 
will then supply all the moisture needed at 
the roots and to keep the atmosphere humid. 
Opening of the unit for these operations 
provides sufficient ventilation. 

You can pack in the plants. Because 
of the nature of vermiculite, plants may be 
grown much closer than would be possible 
in soil. For 2" or 3" seedlings or cuttings, 
1~" to 2}~" spacing is sufficient. You can 
germinate ~eed either in the unit (prefer
ably in seed pans so each kind can be kept 
separate and easy to find) or outside. 

The vermiculite can be piled in the 
bottom of the unit, or it can be put into 
regular growing flats. Addition of drainage 
material · is not necessary because of the 
high absorptive capacity of vermiculite. 
For best results, operate the fluorescent 
lamp 24 hours a day. 

As the above chart shows, you can use the 
box throughout the y~ar. END 

Tray for the Draftsman 

THIS combination tray and rack for draw
ing instruments holds everything within a 
10" by 5" by 2" space. A wooden block of 
these dimensions is drilled to hold pencils, 
pens, knife, and compass, and grooved at 
one end to receive half-circles, triangles, and 
the slide rule. A deep tray is hollowed out 
to store erasers, pen nibs, and other small 
items. All equipment is kept neatly ar
ranged, re~dy for use, easy to carry.-Wolf
gang Wagner, U.S. Zone, Germany. 
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Individual Salt and Pepper Shakers Are Easily Made 

TINY salt and pepper shakers for school 
or work lunch boxes are quickly made from 
the plastic caps on ready-whipped cream 
containers. Drill a pattern of 1/16" diam
eter holes for salt and 3/64" diameter holes 
for pepper. Fill the shakers from the bot
tom and plug with a piece of cork ~" thick. 
Each shaker holds about a teaspoonful. 
Leave a bit of the cork projecting for easy 
removal.-]ack Wilson, San Pedro, Calif. 

This Scrap Pad Won't Get Lost 

A ROLL of adding-machine paper fixed to 
a cabinet with a long screw and a washer 
provides scrap paper in kitchen or work
shop. Or drill a hole in the cabinet to hold a 
long dowel, slip the roll over the dowel and 
cap with a washer and screw. Then you 
need remove only the end screw to replace 
the roll of paper.-H . . Leeper, Canton, Ohio. 

Shoptalk: 

What are they talking about? 

I 

"AND THEN WE 

SENT THE RAILS TO 

THE AlliGATOR. " 

Where do they work? Answer below. 

They're steel workers. An alligator is a type 
of shears for cutting up scrap iron. In this 
case steel rails were sent to the alligator to be 
cut down to four or five foot lengths for use 
in open hearth furnaces. 

Bookrest Bent from Wire Hanger 

You can make a bookrest out of a wire 
coat hanger by bending it with your hands. 
Break off the hook and file the jagged tip 
smooth. Place the hanger on the edge of a 
table with about a third of its length pro
jecting. Bend the projecting end down at a 
goo angle. Bend a goo angle at the opposite 
end, making the form shown in Fig. I. 

With thumbs at points X, bend down sides 
A with both hands until sides B lie almost 
Hat on the table, as in 
Fig. 2. With a book 
on the stand, adjust 
side C until the book 
lies at a 45° angle, 
Fig. 3. The tip stead
ies the stand, which 
can be adjusted to 
hold almost any size 
of book-D. L. John
son, Columbia, Mo. 

c. ---, 
A ~ 

X 

B 

@ 
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Drilling Radial 
Holes. Your lathe can 
be used to index holes 
on a circumference 
and chill them on a 
hue radius. Just mount 
a hand or breast drill 
on the compound rest 
as shown. With a dif
ferent mounting you 
could also use an elec
tric drill. 

Disassemble the 
dri ll and mount its 
frame between centers 
on the hole through which the spindle fits. 
Then turn the outside of the spindle housing 

I 

SHORTEN HANDLE 
IF ,NECESSAR 

TOP OF BLOCK 
~XACTLY \A THE
CENTER HEIGHT 

COUNTER BORE 
TO ClEAR 
CHUCK 

Stretching Out Spaces. To mark off equal 
spaces automatically on layouts or work, you 
need only stretch the required number of 
points on this tool over the length to be 
divided. The tool can be made with as many 
legs as you wish. Cut these from steel or 
aluminum strip and join with tubular rivets. 
Drill the rivet holes to a close pivoting fit, 
and be sure to align accurately all holes and 
points on each leg.-R. ]. De Cristoforo, 
The Bronx, N.Y. 

• • 
AlL ¥EMBERS OF' ~6"~6 ~TOCK 
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true. The drill holder consists of two blocks 
of cold-rolled steel, the lower one exactly as 
tall as the distance between the top of the 
compound and lathe center height. 

Clamp the blocks on the compound with a 
shoe in the T slot. Lock the compound 
parallel to the ways. With a drill in the lathe 
chuck, make a hole a clamp-tight fit for the 
turned drill frame. If the drill chuck hits the 
holder before the jaws fully close, counter
bore the blocks with a boring bar or fly 
cutter. Should the drill handle hit the holder, 
remove it and mount a knob directly on the 
gear.-]oseph Tracy, Manhattan, N.Y. 

Telling Drills Apart. It's sometimes im
portant to know whether a drill is carbon er 
high-speed steel, but they do get mixed and 
chuck wear often ren
ders shank markings 
illegible. My solution 
for this is to grind the 
ends of all carbon 
drills flat, leaving those 
of high-speed drills 
pointed. This doesn't 
affect them in any way, and I can tell imme
diately by sight or feel which is which.
/ ack W. Bessman, Augusta, Ga. 

Restoring Threads. Running a nut onto a 
bolt before you saw it short can save time 
and temper. As the nut is unscrewed, it 
reshapes marred threads. If you want to file 
the end, do that too before removing the nut. 

• 
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Powered Auger Bit. Common auger bits 
are dangerous to use on a drill press, for the 
pilot screw drags them in too fast. But if the 

• - <If!!!:. __ 

threads are filed off, 
the bit is no longer 
much use in a brace. 
To convert it tempo
rarily, turn a piece of 
copper tubing tight on 

~ the pilot. Make holes 
~ the size of the tubing 

with an prdinary drill 
where the bored holes 

are to be centered. The copper tubing is 
easily removed without harm to the pilot 
threads.-I ohn I. McGuckin, Ridgewood, N. I. 

Spotting Hidden Holes. Sheet metal, com
position board, and other thin materials 
have to be clamped between pieces of wood 
if clean holes are to be drilled in them. ·But 
this makes it hard to spot holes precisely. 
The answer is to centerpunch the work 
where the hole is wanted, clamp wood to 
the back, and drill through both parts with 
an undersize drill. The drill or a piece of 
wire the same diameter is then pushed 
through to align.- ·these two pieces while an
other piece of wood is clamped to the front. 
Then drill to size through the pilot hole 
from the back.-Paul Woodruff, Chicago. 

Reducing Mandrel Chatter. Sometimes 
good-sized work has only a small center 
hole, and so must be mounted on a small 
mandrel for which it is proportionately over
sized. When the setup is turned between 
centers, considerable chatter may result. 

The cure is to hold one end of the man
drel, as close to the work as possible, in a 
collet, and support the outer end with the 
tailstock center. The slight mandrel taper 
does no harm to the collet. Surprisingly big 
work can be turned on the smallest man
drels this way.-Iohn C. Martin, King's 
Point, N.Y. 
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(D oRILL 
THROUGH 

~COUNTER BORE 
~ TO SUIT DIE5 

@!>~W AND FILE 
90" NOTCHE5 

"' / ' ' 

@cHAMFER 
EDGE.$ 

' / v' 

~DQILLANO 
~ TAP 

Four-Way Die Stock. Just pick this up 
and you have your most commonly needed 
dies ready to use. It's a good addition to a 
serviceman's tool kit, too, for this unit takes 
the place of five easily misplaced or for
gotten pieces. 

In a piece of steel of a thickness and 
width to suit the dies, drill the through holes 
to· any convenient size. If you have a 
counterbore of the die diameter, d1ill holes 
to suit the pilot of the counterbore, which 
can then be used to form die seats. 

Lacking a counterbore, you can clamp 
the stock to a faceplate, using a thin button 
to center each hole in turn, and bore the 
seats. Saw and file the notches, chamfer all 
edges, and tap holes for the setscrews.
Floyd McGuckin, Ridgewood, N. I. 

Deburrer and Countersink. Until you 
have one, you can't guess how handy this 
tool can be. It deserves a place on any 
bench and in any repairman's tool kit. Grind 
a flat like that of a screwdriver on the shank 
end of an ordinary countersink. In an old 
plastic screwdriver handle, drill an under
sized hole not quite to shank depth. Heat 
the handle by immersing it for a few min
utes in boiling water, and d1ive the shank in. 
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File and Electric Drill Are Used to Cut Shoulder on Bolt 

Simple Wall Rack Holds Scissors 
A HOLDE R to keep four pairs of scissors 

handy but still out of reach of small chil-
dr e n can b e made 
from two empty cel
lulose-tape dispensers. 
Open the sides and, 
with pliers, bend out 
the serrated cutting 
edges. Flatten each 
piece with a hammer. 
Drill a bolt hole in one 
piece close to the cut
ting edge. Place the 
two pieces of metal to

gether, as shown, over a small angle bracket 
and bolt through the drilled piece, gripping 
the other between the bracket and a ;J4" 
washer. Attach the bracket to the wall. 
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IF A lathe is not 
available , you can 
make a bolt with a 
shouldered end in this 

way. Lock a file in a vise. Put washers on 
the bolt and chuck it in an electric drill. 
Hold the bolt on the file and start the 
drill. The file will quickly cut the threads 
away, leaving a shoulder on the bolt. Then 
hacksaw off the part of the bolt that was 
chucked in the drilL- Charles H. Hardy, Los 
Angeles. 

My Most 
ngenious Sol_ution 

In my work as a millwright I often have 
to cut 'holes through concrete floors and 
walls. In so doing, I usually run into a steel 
reinforcing rod. Most of the openings I 
make are too small to admit a hacksaw and 

• 
the rods used to give me a lot of trouble. 
But not any more. How do you think I get 
by them now? 

I use an electric hand drill. I first use-a 
small drill to put a hole through the rod 

. where I want to break it. Then I ream it 
out with larger and larger drills until only 
a thin shell remains. A sharp tap with a 
hammer and cold chisel finishes the job.
Carl Barkham, North East, Pa. 

Bags Protect Tools from Rusting 
TRANSPARENT refrigerator bags make fine 

moistureproof containers for seldom-used 
tools. They're fine for precision tools for 
which vou don't have fitted cases. Oil the 

• 

tools well before storing them in the 
bags.-B. Ritter, Yonkers, N.Y. 
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Want magnificent 
enlarging PLUS? 
KODAK FLUROLITE ENLARGER 

Circular cold-light fluorescent lamp, inte
grated with a new reflector design, gives 
you the speed and brilliance of a 
condenser system. Light is instant-on, 
instant-off ... negative carrier tilts and 
rotates for control of distortion ... base 
has big ( 17 x 21~ x 5-inch) light-tight 
paper cabinet. Assembly can be used 
for cine-titling, photomicrography, and 
as view camera. Without lens - $112.50. 

Kodak Enlarging Lenses for the 
Flurolite range from the Kodak 
Enlarging Ektanon Lens, 2-inch 
f I 4.5 (for negatives up to 1-h x 
1-h in.)- $22.50 .. . to Kodak 
Enlarging Ektar Lens, 4-inch 
f/4.5 ( for negatives up to 
2¥4 x 3¥4 in. )-$56.00. 
Prices include Federal Tax 

Looking for a down-to• 
earth price tag? 
KODAK HOBBYIST ENLARGER-$49.50 

Complete with lens! New-type lamphouse 
designed so all light reaching negative is 
reflected light. New-type interior reflective 
coating gives remarkably even light 
distribution. Newly d esigned negative 
carrier for easier loading. Locking knobs 
for both elevation and focus. Enlarges 
up to 7 times. Kodak Enlarging Ektanon 
Lens, f / 6.3, with click stops. 

• 

0 

Prices subiect to change without notice. Consult your dealer. 

EASTMAN KODAK COMPANY, ROCHESTER 4, N.Y. 
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HOW OFTEN TO CHANGE OIL? 

Within the past year there have been many conflicting 
recommendations on how often to change oil. One 
magazine article suggested that every 4000 miles is 
often enough under normal conditions. The point most 
often missed is that the average car owner does most 
of his driving between home and .work. The engine 
does not have time to warm up enough. Sludge forms. 

25% SWDGE FORMATION 
S&.UDCK IN AVERAGE CAR 

61% Fig.l 

74% 
S&.UDCK 

This sludge is potentially dangerous to your engine, no 
matter how efficient your oil filter. The best insurance 
against such danger is to change oil every 1000 miles. 

WHAT ABOUT TIRE PRESSURE? 

Many drivers are confused by conflicting advice on 
the new low-pressure tires. If you were told to keep 
this pressure at 24 pounds, remember that that means 
24 pounds in a cold tire. A tire with a cold pressure of 
24 pounds may have 29 pounds when hot. If you 
have tires checked while hot, and have the 29 pounds 
pressure reduced to 24, you will be running on under
mflated tires, and will notice rapid tire wear or uneven 
wear. If you have your low-pressure tires ~nflated 
while hot, inflate them to 29 pounds. They wtll have 
only 24 pounds when they cool off. 

~, :::----:::=~\ 

,~0 
.. 

FIG. 2 

SWITCH TIRES 
FREQUENTLY 

Due to different kind 
of wear on front and 
rear, it is important to 
switch low-pressure 
tires frequently, fol
lowing the method in
dicated in Fig. 2. 

WATCH FOR EXHAUST SMOKE 
If you buy a used car, or if your new car has gone ~or_e 
than 20,000 miles, watch for exhaust smo~e-an !ndt
cation that you need new Sealed. Power P_tston Rmg~. 
There is a set of Sealed Power Rmgs spectfically engi
neered to do the best possible job in your engine, what
ever the make, model, or engine condition. N~ ot~er . 
ring equals the Sealed Power MD-50 Steel 011 Rmg 
for oil control, even in badly tapered and out-of
round cylinders. To save oil, save gas, ~nd res~ore 
engine power, get new Sealed Power Ptston Rmgs 
when your exhaust smokes! 
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Gus Parlays a Pair of Hunches 
[Continued from page 192] 

over, settled his bulky frame on it, and 
maneuvered it and himself under the front 
end of the car. But he had no more than 
disappeared than he reappeared. 

"Stan," he said as he got up off the creep
er. "Hold the fort for a while, will you? 
I want to see Jerry over at the police bar-

· racks. fll finish up this job when I get 
back." With that h~ grabbed up his coat 
and hat and disappeared through the shop 
doors. 

Ten minutes later, the veteran garage 
man was escorted into the police squad 
room where Sergeant Jerry Corcoran had 
his desk. 

"It's just a hunch, Jerry," Gus began, 
"but have you thought of the possibility 
that those snow tires could have been put 
on the murder car backwards-you know, 
deliberately, with the Vs pointing to the 
rear instead of toward the front so the 
tracks would look like they were going 
when they actually were coming?" 

The Hunches Don't Hit Home 

Jerry smiled. "Sorry, Gus, but the lab 
boys gave that one a whirl too, but when we 
picked up the men and the car the tires 
were on with the Vs pointing forward at 
the top. And nobody goes around switching 
wheels in the dark on snow-covered roads. 
That job is pretty tough without a big jack 
like you've got at the garage. They wouldn't 
have had the time." 

"Maybe you're right," Gus agreed grudg
ingly. "Just a thought. Now I've got one 
more screwy idea and then I'll stop playing 
detective and get back to work." 

"What is it?" asked Jerry. 
"Know that old road-commission shack 

just off the main road down near Trayton' s 
place?" 

"Sure," answered Jerry with a nod. 
"Well just to satisfy my curiosity, Jerry, 

I wish you'd have a look at it. In good 
weather, the road-repair boys generally 
store some of their equipment there and 
always have a jack and a few tools handy 
for repairs. I've been thinking it might be 
a good spot for someone to switch wheels 
on a snowy night." 

"Could be. Your guess is as good as 
anyone's right now," Jerry admitted. "But 
I think you're barking up the wrong clue." 

Late the same evening, just as Gus was 
[Continued on page 246] 
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*O.B.C. Certified brake H.P. at 4000 R.P.M. 

·~ ... 

:Fk' ~· ·;R .~ ) 
~ .... ' -.. '' .. 

;:. . ..._.: ·~ ••• iti ! You've hear d abo ut 
J a great new Evi de .. . a motor that packs the wallop of 2 5 sharp 

and solid horsepower in only 85 pormds . .. a motor that thrusts 
the thrill of exhi larating speed into big boats, heavy loads ... the 
one that takes off like a scared cat, trolls like a sweetheart, handles 
like a dream ... and is exciti11gly priced with in th e reach of all ! 
This is the one ... BIG TWIN ... it's years ahead I B I G TWIN gives you 
Simplex Starter for starting ease-and Roto-Maric Control-every speed right 
in your h and ! Gearshift w ith Neutral. Forward, R everse! 
Sepa rate, big-capacity Cruis-A-Day Fue l Tank ! Full range 
performance-less than 2 to over 30 miles an h o ur on able 
boats ! SEE THE BIG TWI N -see the complete 1951 line 
at your Evinrude dealer! Look for his n a m e under "Out· 

I 

s 
I 

F. 

board Motors" in the yellow pages o f your 
phone book. CATALOG FREE-wr ite for 
it today! Address EVINRUDE MOTORS, 
4603 N. 27th St., Milwaukee 16, Wis. 

In Canada, Evinrude Motors, 
Pete1·borough, Ontario 

Milwaukee, subject to change without notice. 

00 
• 
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TAKE another look at the photo above. See 
those paper-thin strips? All four were 
sliced from the same piece of wood in sixty 
seconds without changing the rip fence 
setting. How? It's easy with SHOPSMITH. 
You can shift the saw blade as well as the 
fence-using SHOPSMITH's exclusive micro· 
feed blade adjustment. 

There's not much you can do with wood 
strips. What' s important is the speed and 
extreme accuracy of SHOPSMITH's fence-to· 
blade settings. And this is just one of 
SHOPSMITH's many precision features. 

The disc sander, for example, feeds into 
the work, can be set to stop on a hairline. 
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fo,. complete S-tool unit without 
moto,.. Includes geared Jacobs 
chuck, 12" sanding disc, 8" saw 
blade, arbors, lathe centers, etc. 

The vertical and horizontal drill presses 
have built-in jigs, unique micro-settings. 
The centerless ground steel ways are stress
tested at over a ton, assure absolute rigidity 
and accuracy in lathe work as well as in 
other operations. 

Add 'em all up-accuracy, capacity, fl~xi
bility, rugged construction and precision 
features - and you'll begin to see why 
SHOPSMITH is America's most popular 
power tool. See S~OPSMITH demonstrated 
at leading hardware and department stores 
or any Montgomery Ward store. And for 
complete details and specifications, mail 
the coupon. 
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BLADE TO FENCE-48". You won't find many 
saws under $200 that offer capacity like this. 
It means you can cut to the center of 8' plywood 
panels, handle extra-long boards, trim doors, 
screens, storm sash. Table tilts, raises, lowers. 
Maximum deoth of cut 214". 

PERFECT DOWELED JOINTS. No jigs required. 
Just lay the work flat on the table, feed drill from 
side. Dowel holes match perfectly. Horizontal 
drill is especially useful when drilling large, 
awkward work. Its capacity is limited only by 
the length of your workshop. 

33-inch Wood lathe 

ROOM TO TURN IN. SHOPSMITH as a lathe has 
. a 15" swing 4" more than most other heavy
duty lathes. It has a quick-set tool rest that 
always moves parallel to your work-piece. And 
it's the only lathe that lets you face the work 
while face-plate turning. 

IZ-inch Disc Sander 

. 
90° ON THE NOSE. SHOPSMITH as a disc sander 
is so _ accurate yol:J.,Ean forget about your try 
square. Can be used as a jointer too. Work fed 
through at a slight angle (by cocking fence) 
comes out with a beautifully jointed edge. Sand
paper discs easily replaced. 

- . ~. 

Vertical Drill Press 

-
FLOOR MODEL, TABLE MODEL. SHOPSMITH as 
a drill press is both. Maximum clearance, table 
to chuck, 27", floor to chuck, 55". Jacobs key 
chuck takes drills up to %" diameter. Speeds 
range from 875 to 3500 rpm. 4" quill feed. Easy 
to read, adjustable depth· scale. 

NEW RETRACTABLE CASTERS 
... increase SHOPSMITH'S already 
great flexibility. They're easily 
mounted on any wood or metal 
bench. Easy to set, too, with three
stage foot levers that raise or lower 
unit. Your SHOPSMITH dealer has 
them. Complete set . . . $11.95. 

----------------------
ADDIISS: 

SHOPSMITH, Dept. 152-A, at lactory nearest you: 

12819 Coif Road, Cleveland 8, Ohio, OR 
417 Montgomery Street, San Francisco 4, Calif. 

Please send me the free SHOPSMITH booklet. 

Natne-------------------------------------

Address---------------------------------
City ____________ state _ _ _ _ 
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Gus Parlays a Pair of Hunches 
[Continued from page 242] 

' 

about to close up shop and call it a day, 
the glare from a pair of headlights Hashed 
across the garage windows and Gus heard 
a car stop. A few seconds later, the shop 
door slid open slowly. It was Jerry Cor
coran, a broad grin on his face. 

"You look like you swallowed something 
more than a canary," Gus greeted him. 

"Gus, our case cracked wide open about 
a half hour ago," the Sergeant announced. 
"The suspects confessed." 

"How'd you get 'em to do that?" 
Jerry shoved his hat on the back of his 

head and perched himself on a corner of 
Gus's bench. 

"Well, after you left the barracks this 
afternoon I decided to have a look at that 
road-gang shack, so I called up the road
commission office and got the key. Then a 
couple of the boys and I drove over." 

Gus listened intently, stoking his pipe 
with shreds of tobacco. 

"But the key they gave us didn't fit the 
lock at all," Jerry continued. "We looked 
through the windows and the place looked 
completely empty, but just to be safe, we 
pried the hasp loose and opened the doors 
for a look." 

"Find anything?" asked Gus. 

Hunches Hit a Three-Bagger 

"Nothing except a burlap sack stuffed 
with more than eight thousand bucks in 
bills, a hydraulic garage jack, and a blood
stained tire iron hidden under some loose 
Boor boards," grinned Jerry. "Those birds 
had planned to cache the money there until 
the heat was off and they were released. 
They'd even changed the lock. But thanks 
to your hunch, we not only got the money 
but the murder weapon as well, complete 
with fingerprints." 

Gus grinned a satisfied grin. 
"Tell me, Gus, what in the world ever 

gave you that hunch?" 
"Remember that car with the knocking 

engine ll?at I said shouldn't knock?" 
Jerry nodded. 
"Well, after making all the usual tests, 

I decided that the knock wasn't in the en
gine at all, but had something to do with 
the movement of the engine on its rubber 
mounts," explained Gus. "So I started to 
get underneath for a look. As I did, I just 
happened to notice that the car had snow 

[Continued on page 248] 
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Take a Tip 
• 

From American Airlines! 
USE DEPENDABLE 

Spark Plugs 

•• 

BE A CHAM PION DRIVER 
... Good Spark Plugs are the Key to More Power! 

Airline pilots know that the ability 
to get maximum engine power at a 
given moment is the greatest single 
safety factor they have. That's 
why 95% of the airlines fly with 
Champions! 

Maximum engine power for 
passing is also a safety factor in 
driving. If your car lacks power, 
take American Airlines' word for it 
and install new Champion Spark 
Plugs. 

"AMERICAN IRLINES 
requires spark plugs that give 
maximum power, economy and 
dependability. Naturally, then, 
dependable Champion Spark Plugs 
are the approved standard for our 
fleet." 

(signed) M . G. BEARD 
Chief Engineer 

CHAMPION SPARK PLUG COMPANY, TOLEDO 1, OHIO American Airlines 

Listen to the CHAMPION ROLL CALL • .. Harry Wismer's fast sportscast euery Friday night otter the ABC network 
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BUILD A BUNKROOM 

REMODEL THE ATTIC 
with 
I he 

WESTERN 
PINES* 

Rugged, he-man quarters for your young 
buckeroos are a cinch to build with colorful , 
easy-to-work Western Pines*. Or turn an 
idle attic into a cozy and hospitable guest 
room by building double-deck beds of these 
attractive, economical woods. 

The smooth textures and straight, even 
grain of the woods of the Western Pines*
the wonderful way they grip paint, stain or 
wax-make them a joy to use on any work
shop project. Cabinets, bookcases, tables, 
built-in fixtures for kitchens or rumpus 
rooms take on beauty and character from 
these glowing woods. They have long been 
favorites with home craftsmen who take 
pride in turning out a variety of useful and 
attractive home furnishings. 

SEND FOR FREE IDEA PACKET No. 4521 
Shows you how, with a little planning and ingenuity, 
you can work wonders all through your home with 
the versatile Western Pines*-and have fun doing 
it. Contains new, colorful illustrated booklet, "En
chanting Homes of Western Pines," "Bunk Bed
room Details," "How to Treat Knotty Pine Paneled 
Walls," etc. Write to Western Pine Association, 
Dept.452-L, Yeon Bldg., Portland 4, Oregon. 

*IDAHO WHITE PINE 
These are the Western Pines • PONDEROSA PINE 

*SUGAR PINE 
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Gus Parlays a Pair of Hunches 
[Continued /rom page 246] 

tires and one of 'em was on the wrong way." 
"Clue, or rather hunch, No. 1," put in 

Jerry. . 
"Hight. Now, it also happened that the 

car belonged to Ed Johnson-the road engi
neer for this district. And that made me 
think of that old road-gang shack down near 
T ' " rayton s. 

"By the way," asked Jerry, "did you solve 
the mystery of Johnson's knocking engine?" 

Gus reached over on his bench and picked 
a small stone. "Found this bedded in a 
mixture of dirt and road tar on the motor 
cradle," he explained. "When the engine 
rocked on its rubber mounts during uneven 
idling or when it was stopped or started, 
the engine hit the stone and caused what 
sounded ·like a knock. Soon as I pried it 
loose," Gus added~ holding up the out-size 
pebble, ~~the Knock' disappeared." 

"Always play your hunches, don't you, 
Gus?" grinned Jerry. 

"Have to in this game," confessed Gus. 
"Just between you, me, and the gas pumps 
out there, finding out just what ails a hunk 
of machinery pretty often is about three
quarters hunch and one-quarter know-how." 

"Plus following all your hunches through," 
added Jerry. END 

My Most 
ngenious Solution 

Well, I finally found another use for 
beer. What do you think it is? 

While driving in the country, I was 
stopped by an electrical fire in· the engine. 
I was stuck for a fire extinguisher until I 
remembered a few bottles of beer I was 
bringing home. I took the cap off one, 
shook it up, and then squirted it on the 
fire. That put it out.-George Rutkoski, 
Sugar Notch, Pa. 
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A SPINDLE FOR EVERY JOB 
You can change the spindkon your Delta 
Drill' Press, equip 1C to do mpre jobs, 

• 

No. 972 - with Jacobs chuck and key. 
- -- - - ---

No. 973 - with No. 1 Morse taper h~le. 

1 G\ 1 . 
No. 97~ - with 1,211 hole for router bits. 

No. 977-with pln and collar for shaper cutters.1 

$1 9 

.. 

. , 

No. 991-with fta.nges for cup grln~Ung \\'heels. . ~ 

DRILL CUT THOUSANDS OF 
~ IN WOOD SHAPES 
~ Delt!l gives you Delta No, 980 Three-Lip 

a w1de vanety Cutter Set makes your drill 
of sizes of chis· press a Shaper. Yc;>u can 
els, bits, bush· cut mould1ngs, picture 
ings for mortis· frames, thousands ofshapes. 
ing; plug cut• 

ters, for cutting dowels, etc. 
Do straight boring, angle 
boring, counter-sinking. 

. 
DO 
ROUTING 

DRILL IN 
METAL 
Usin~ stand· 

Using Delta 
No. 974 Spin· 

ard holding ...:===::=::..; 
and clamp· 

die with Delta Router Bits, 
you can rout curved work, 
rout with .pattern, cross· 
rout, rabbet, make r@und· 
end mortises, flute, cut ro· 
settes; ing fixtures , -r---../ 

you can countersink, tap, 
drill large holes, small holes 
- .in round stock, thin or 
heavy metal. -r--

SAND CURVES 
ACCURATELY 

Delta offers a big se· 
lection of sanding drums 

and sleeves for pattern sand· 
ing and freeh and sanding 
of irregular curves. 

Look for the name 
of your Delta 
dealer under 
"Tools" In the 
classified section 
of your telephone 

.directory, 

Freel 
Catalogs and 
.bullt•tins on 

complete 
. Delta. line, 

DELTA P 0 WE R TO 0 L D IV ·1 5 I 0 N 

Roc Y#ell 
·® Manufacturing Company 

.M· I L WAUKEE 1. WI 5 C 0 N 5 IN 

Shown is a Delta 
17" Drill Press, 
one of 144 differ• 
ent models Delta 
offers in 14" and 
17" sizes. 

' 

MAKE MORTISE[ 
AND TENON JOINTS 
Delta No. 976 Mortising 
Attachment converts your 
drill {'tess into an accurate 
morusing machine that 
saves time and money. 

''HOW-TO" BOOKS 
suggest what to make, tell 
how to make it - in clear 
words and pictures. Avail· 
able from your nearby Delta 
dealer, as part of h1s com· 
plete "one-stop" service on 
power tools and accessories. 
See him, to get the most 
out of your power tools
take on new jobs - have 
more fun - make new 
profits! 

DO MANY OTfiER JOBS 
Drill glass , slate, marble, 
pa{'er. Mill, carve, surface1 sp1n rivets, flute and reea 
turnings, cut disks, cut tenons, 
mix paint, do engine finish· 
ing, point dowel rods, polish 
and buff, etc. 

TEAR OUT COUPON AND MAIL TODAY ! 
DELTA POWER TOOL DIVISION 
Rockwell Manufacturing Company 
'04B E. Vienna Ave., Milwaukee I, Wis. 

Send me free catalogs and bulletins on the 
complete Delta. Hne of tools and accessories. 

. 
Name----------------------------------------------. 
Title--------------------------------------------
CompanY--------------------------------------------
Address---------------------------------------------
Ci~Y---------------( •••• ) State ___________ _ •. ,. 

• 
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CASCO VI S-O-LITE 
· Illuminated Automatic 

CIGARETTE LIGHTER 
Why be without the convenience of this great new Vis·O·Lite 
illuminated lighter that makes driving safer doy ond night? 
You can replace your old lighter with o new Vis·O·Lite in 
o matter of minutes with pliers and screwdriver • · • • and 
get the advantages of an illuminated lighter-well that ends 
fumbling in the dark, prevents scratching dashboards. Made 
by the manufacturers of the original pop-out lighter that's 
standard equipment on 4 out . of 5 cars. Costs only $2.75 
complete. The Hluminoted well-assembly alone (minus the 
pop-out unit) costs only $1.25. Now on sole at Car Dealers, 
Auto Supply Stores and Service Stations. 

LOWEST PRICE 
EVER .. .. for Q 

CASCO 

NEW CASCO-CRAFT 
14 Pc. Kit 

A complete, practical power-workshop for 
craftsmen, hobbyists! Has accessories to dri ll , 
cut, etch, carve, grind, buff, sand, engrave 
and sharpen - metal, wood, glass, leather, 
pfastic and fibre. 1001 year-round money· 
saving uses. AC and DC. At Dept. , Hardware, 
Appliance, Jewelry Stores. 

NEAREST DEALER 
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Mechanics 
of Far~ing 

By Ladd Haystead 

• Grassland farming means better 
pasture grasses and legumes, more 
forage production, utilization of 
grass silage. But animal dropp~ngs 
on pastures have caused headaches. 
Plant life under the droppings tends 
to grow rapidly and form clumps, 
making an uneven surface that breaks 
implements . Now Fuerst Bros., 87 
Nassau St., New York City, have im
ported a Scotc~ harrow called Homer's 
Flexible Tine that distributes the 
droppings, eliminates clumping. 

• Carried like a bazooka, the new 
one-man, portable, heavy-duty eleva
tor shown in the photo below first 
takes on the job in the field of 
loading grain trucks . Then you can 

• 

carry· it in and use it to transfer 
the grain from truck to barn loft. 
Made by the Belt Corp., of Orient, 
Ohio, it is powered by either gaso
line or electric motor, has a 20-
foot reach, digs into grain without 
scooping, and can handle up to 600 
bushels per hour of co.rn , oats, or 
soybeans . 

• The Guide Lamp Division of General 
Motors offers a new dual-purpose 
light for tractors that gives a 
flood of light for attaching imple
ments·, and also a red rear light for 
safety when moving on the highway. 

• Tractor tires, almost from their 
introduction, have been weighted 
with water to provide traction. 
B. F. Goodrich Co. comes up with a 

. . -

• 
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WARNING 
ZONE 

When oil-pumping starts in your car, you 
can be pretty sure your piston rings are 
wearing out. And, unless you replace them, 
you can be very sure you are headed for 
costly Danger Zone No. 3. 

Piston rings are designed to take the 
wear-to be replaced again and again
to save your engine. 

DANGER 1 
ZONE 

. ... ~ . ,,.. 
NEEDS MINOR 

REPAIRS 

DANGER 
ZONE 

' 

'· • 

NEEDS 
MAJOR 

REPAIRS 

pRJCl:S Ctl!~Gt 
Ai j ():QO P.~ .j 

DANGER 
ZONE 

• 

NEEDS 
COMPLETE 
OVERHAUL 

• 

So, when your car first need_s new rings, 
ask your motor specialist to replace them 
with Hastings Rings. They are engineered 
exclusively for replacement service. They 
stop oil-pumping, check cylinder wear, re
store performance. The more you delay, the 
more you pay. Hastings Manufacturing Co.~ 
Hastings, Michigan. Hastings ltd., Toronto. 

STEEL-VENT PISTON RINGS 

FREE! Write for Danger Zone Booklet. It shows 
you how to save money on engine repairs. 
. . . . 
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. .. . . . .. 
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TOUGH ON OIL-PUMPING 
GENTLE ON CYLINDER WALLS 

.... . 
' . ~ . . . . .. ;., ... ~-~-~ .,. ~ ':: 

'· . -~~--~ . :~ : . . . . 
.. . :,. :. . ' . . .. . . . 

::· -~>-.~ ,_• ,: '· '';~. : ; : ;Y." I ) 
.. • ';);.4. .. . ... ,:-:'. • • 

... • ••• -~ • " <? .. -.~ .. : -~ : .. 

' • ...~(.... • .. < . .. ~·· .,,~. . --~~ . -... ~ 
• .• • >' ·• :;, 

' . ' . . . 
'· .......... ,. -:.;: (' .. . 

. ·. . ·.. .... ~ ' """'.. . . .. . . • ... ~ . 
" ·:~ · , • ' ..... ,.. • 'V .... . . . . 

. . . ,; 

:... . . ..;.. ..... ~ . ,. . . .. ..: .. . .., . 
' I ·;·;: : ~ 

• 

' 

• 



Weighs 
Only 9 lbs. 

Speeds Paint Removal . . . Used to be 
tough and messy to remove paint and 
varnish- not any more! It's easy with 
tlris powerful motor and high belt 
speed working for you. 

Plane-Sands Faster . . . Another job 
made easy. The Guild A-2 Sander is 
perfect for taking off stock to close 
dimensions. 

A Whiz at Preparing for a Finish 
. . . Always a uniformly fine, velvet
smooth surface. No waves or swirls -
levels perfectly-cleans blemishes! 
And that's not all! 

Speeds Screen, Sash and Door FiHing 
... And does a workmanlike job that 
will amaze you. 

• Guild Sander does that job fast 
without hand-sanding drudgery! 
No bearing down- the powerful 
motor insures effortless, efficient 
cutting. So light, so perfectly bal
anced, Guild handles easily in any 
position. High speed abrasive belts Bench Stand 
have a variety of grits for work on 
wood, composition, plastic, metal, 
glass. Handy bench stand (extra) converts Guild 
Sander to.a tool grinder-and to a machine for truing 
and smoothing butt and mitre joints. 

See your dealer for free demonstration. 
It'll open you.r eyes. Send in coupon today. .------------------. I Send me literature on the Guild A-2 Sander and Bench Stand. I 

1 Also name of my neorest dealer . . I 
I Name ................................................................. - .. ... .................. ·1 
I I Address ................................................................................... I 

r:;t., .... ......... ·········-···················· ············ .... State ....................... 1 

PORTER-CABLE MACHINE CO. 
6082 N. Salina St., Syracuse 8, N. Y. 

252 POPULAR SCIENCE 

·. 

Mechanics of Farming 

new one that provides for a cushion 
made of resilient rubber on the base 
portion next to the rim. Claim is 

· it eliminates the bouncing caused 
when the water-fill is used alone. 

• University of Georgia announces 
a hybrid cotton that may have the 
vigor, yield, and other valuable 
characteristics of hybrid corn. 
Large-scale commercial production is 
not expected at the moment. 

• Pentachlorophenol, a fence-post 
spray well knowri to farmers, has a 
new use: hastening ripening of soy
beans. The chemical knocks leaves 
off plants, permits light and air 
in, dries beans out faster, speeds up 
harvest two weeks. University of 
Illinois, where usage was developed, 
says tbe new method will provide 
earlier marketing and better prices, 
and allow time to plant a winter 
cover crop to cut down erosion. 

• An out-of-sight steering wheel-
behind and under a hood--is offered • • by Oliver in a new tractor model for 
use in orchards. Nothing protrudes 
to catch and injure the trees. 

• Stonecliff Farm Dairy, Bradford, 
Vt., announces they sell milk that 
not only is not touched by human 
hands, but isn't even exposed to 
open air. The milk is taken from 
each cow by a vacuum milker, goes 
through pipes to a strainer unit, 
and down to a stainless-steel col
lector tank under 300 pounds pres
sure. After passing through a pas
teurizing steam jacket, it is cooled 
by ice water, and the tank swung to 
a bottling machine. It is claimed 
the milk has the same flavor as if 
fresh from the teat. 

• When industry doesn't provide new 
tools, farmers make their own. How
ard Morgan, young Oregon rancher, 
was shocked at the price of $1 per 
unit for a fenc~ post ·on-the-site. 
So he built a derrick that could be 
mounted on his tractor, added a 400-
lb. pile-driver hammer. Cost--$225. 
Powered by the extra drum of a bull
dozer control, the rig set 650 reg
ulation seven-foot posts, two feet 
deep in clay soil, in first week. 
With an outlay or $40 for hired 
labor and $10 for tractor fuel, the 
machine paid for itself in one week. 

• 
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5oid when 16howed him how to 
5olve hiD problem. 

THE eN61NE WITH THIS EMSLeM HMMM A 
SAVED ME PL.ei>JTY, AND ". 

IT'L.L. KEEP MY F'AITHFUL RECOt.JDITION~P 
FO~i!D RU~N ING ENGit>JE. 

RIGHT - IF= IT'G AN 
AUTHORIZED ~CONOITIQNer::> 

FORO EN61NE I IT '5 
'OMPLETELY" RE.CONOITIONEO 

ANO 6UAAANTet:c:>. 

HIGH 
QUAL.ITY ••• 

GUARANTEE-
.._ ~ (3;000 

ECONOMICS. 

ASK YOU~ FORD r:>eAJ.e/t 
INDePSNDSNi GARAGe. W~EN 

THE ENG11Ne YOU SUY HAS THIS 
EM!'L.eM- - IT'S YOU~ ASSURANCe 

OF QUAUTY ANC> VAt..UE. 

NOT A 
YEARSLON&eR. BAP IDfA, 

~OFE6SOR., HER.S'6 A L.ES50N 
IN PRACTICAL. ECONOMICS-

A~ AUTHORJZEP FC:eCONDlTIONED 
FORD EN61NE F'RC>M16ES 
YOU~LIKE PEP AI'JO 

t..AO, YOU 6ET 
AN '~11 FOR THE. 
DAY.' WHE~E CAN 

I £31JY? A C-.rf. 

POWER,ANO 
EVEN !CAN 
AFFOF!OTHE: 

PAYMeNTS/ 

FORD 

*Crankshaft, camshaft, bushings, valve guides, timing 
gears, pistons, rings, bearings, rods, valves, gaskets, 
studs, nuts-all completely reconditioned or replaced 
with Genuine Ford Parts. All work done to exacting ford 
standards by authorized experts. 

RECONDITIONER..'S GUARANTEE 
90 DAYS OR 4 ,000 MILES 
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YOUR BUSINESS 
Start in Spare Time with a 

FOLEY SAW FILER 
• 

Here is a ·steady repeat CASH business you can 
start at home in your basem·ent or garage, while 
you are working at your regular job. No experi
ence is necessary to turn out perfect cutting saws 
-"the first saw I sharpened came out 100%. I 
think the Foley Saw Filer is a marvel of perfec-. 
tion," writes Clarence E. Parsons. Every saw you 
sharpen will bring you new customers. You will 
find you can make up to $2 or $3 an hour-$20 
to $30 a week in your spare time as a starter. 

With a Foley Saw Filer you can file all hand saws, 
also band and cross-cut circular saws. It is easy 
to operate-simple adjustments-no eyestrain. 
Patented jointing principle evens up all irregular 
teeth and makes an old saw cut just l ike new. 

This Free Book 
Shows How to Start 

"INDEPENDENCE AFTER 401" 
shows you how to get plenty of saws to 
file without canvassing, and how you 
can devolop into a. general repair shop 
that will be your own business. This is 
a helpful, practical book that tells just 
what to do-send for your free copy 
today. No salesman wi II call. 

I FOLEY MFG. CO., 219-1 Foley Bldg., I 
I Minneapolis 18, Minn. I 
! Send me free book "INDEPENDENCE AFTER 401" 1 
INatn.e .... .. .... ........ .... ......... .... . .. ..... l 
,I Address . . . . . . . . . . . . . . . . . . . . . . . . . . • . . . . . . . . ·. . . . .JI --------------------254 POPULAR SCIENCE 

Toy House Fits Over Card Table 

TI.IE playhouse shown above is actually 
just an oversize paper bag that is unfolded 
and placed over a standard card table for 
support. Doors, windows, and realistic de
tails are printed directly on the heavy flame
proof paper. The KeKo ·Manor playhouse, 
which retails for less than a dollar, is made 
by the Kennedy Car Liner and Bag Co. of 
Shelbyville, Ind. Unless play gets too rough, 
the house can be refolded for re-use. 

New Glass Skis . 
Glide Smoothly 

GLASS fibers are 
molded with plastic to 
replace the traditional 
wooden runners in 
new skis developed by 
the Northland Ski 
Company. In addition 
to great strength, Glas
Skis are said to have 
complete freedom. 
from twisting, check
ing, . and warping-all 
drawbacks of the con
ventional hickory r\in
ners. Camber, or slight 
longitudinal arching, 
is permanently mold
ed in. Another fea
ture claimed for these 
skis is that thev are 

' not affected by ex-
treme changes in tem
peratm·e. 
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AMERICA'S NEW 
--- - -VALUE STANDARDS 

. 

• 

No. 9300 8" Bench 
Saw $33.95 
No. 9320 1 13/.1" 
Drill $37 50 
Press • 
No. 9340 13" Jig 

Saw $18.50 
N o . 9360 1 0" 

~~:d $42.50 
N o. 9350 4" 
J ointer $28.75 

Novv Every Family Can Enioy the Fun 
and Savings ·of a Power Tool Home Shop! 
FREE These are the first low-cost quality tools. If you have long wanted 

precision tools for your shop, but haven't wanted to spend the money 
for large machines, these Atlas Workshop tools will suit you to perfection. 
All the skill of Atlas' 40 years of precision engineering has gone into the 
development of Workshop tools. They give your shop greate1' v~rsatility 

.-- __ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ at less cost than any tools or combination tool 

l ATLAS PRESS CO. 
1 255 N. Pitcher St., Kalamazoo, Mich. 
I 

1 Please send your Workshop Tool catalog. 
I 
I 
I 
1 Name· ______ ___:.. _____ _ 
I 
I 

1 AddreSS·- ------------:--
' 
: City, State : 
I I ------ -----------------------------

on the market- and all 5 ca11. be powered with 
1 1notor I See them today at the store of any 
Atlas or Atlas-Power King cJealer. Send the 
coupon for complete catalog. 

ATLAS PRESS CO. 
255 N . PITCHER ST., KALAMAZOO, MICH. 

DEPENDABLE QUALITY TOOLS . 
FEBRUARY 1951 255 
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Drilling Wood, Metal, Plastics 

Zip through these home iobs 
with a HOME- UTILITY 1A" Electric Drill 

Sharpening 
Cutlery 

Refinishing 
Furniture 

Shining 
Pots, Pans 

only $22·95,complete) 

MR. FIXITS, HOUSEWIVESz 
This Home-Utility 34" Drill is 
the workin'est tool you've ever 
seen! . It's a handy fistful of 
power for installing hardware 
and fixtures; sanding down 
furniture; sharpening cutlery 
and tools; polishing cars, sil
verware and woodwork; shin
ing up pots and pans; waxing 
furniture; knocking off old 
.paint and rust; light grinding! 
Drives scores of attachments. 
Weighs only 3 ~ lbs. Over a 
million sold. Quality-built by 
BLACK & DECKER, world's 
largest electric tool maker! 
Sold at leading hardware, ap
pliance, implement, depart
ment stores. Try One Today! 

Products of HOME-UTILITY Div .. 
The BLACK & DECKER Mfg. Co. 

Dept. H2S, Towson 4, Md. 

SANDER-POLISHERS • BENCH GRINDERS 
1f2" DRILLS • TOOL KITS • LECTRO-SAWS 

POWERFUl! PORTABLE ! POCKET ·SIZE ! 

BULL 
HACKSAW 
only $495 

Fits any 'h" electric drill or drill press. Weighs only 11 ozs.; 
small in size-easy to carry, easy to use. 2-to·l ratio of drill 
speed to saw speed for extra power! No gears, no bearings, 
nothing co wear out. Full chip clearance on any wood, metal 
or plastic stock up co %". Powerful, portable, pocket-size
a must for every home craftsman, only $4.95. 
LIFETIME GUARANTEE: At any time, we guarantee ro put 
this tool in perfect working order for a handling charge of 75c. 

BERTRUM F. ENGINEERING & SUPPLY CO. 
3121 Main Street Kansas City, Mo • 

. 256 POPULAR SCIENCE 

Wall Outlets for TV Antenna Leads 

FLuSH-MOUNTING wall sockets for con
cealed TV antenna wiring are now available 
for use with single or multiple antennas. The 
model pictm·ed below contains a switch that 
connects any one of three lead lines to the 
receiver. Other mod
els provide connectors 
for antenna rotators. 
All types fit standard 
electdcal outlet boxes. 
They're made by Mos
ley Electronic Special
ties, Overland, Mo. 

Hose Guards You from Dri II Head 

I GOT quite a wallop on the hand recent
ly when I was using an angle-head buffer on 
my electric drill. I let go the buffer while 
the drill was still running. The buffer 
whipped around and the angle head hit my 
left hand. Now when I use the outfit, I 
slip a piece of radiator hose over the spindle 
and drill chuck and secure it with two 
clamps. This keeps the angle head from 
rotating when you take your hand off it. I 
made a hole in the hose so I can get in with 
the chuck key.-Marion L. Rhodes, Knights
town, Ind. 

• 

HOLE FOR. 
CHUCK TOOL 

RADIATOR. HOSE 

\ 

• 

• 

' 
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TESTED and 
APPROVED 

The PTI Cut Control Saw Blade is 
the first and original b la de of 
this type. (Patent Pending) Devel· 
oped by one of the world's fore· 
most sow makers- it has been 
thoroughly te ste d in leading 
laboratories and shops of both 
Europe and U.S.-with favorable 
reports in every instance. letters 
from del ig hted users crowd our 
fi les: 

O.M.W., Lima, Ohio: "Without 
question the finest sow blade I 
hove ever seen! Makes sowing a 
pleasure. Here 's my check for 
two more." 

L.B.E., Winnipeg, Man., Can· 
ada: "Was unable to cause a 
kick-back with it." 

R.E.O., Bainerd, Minn.: "Never 
_saw a blade cut wood like this. 
Will never use any other b lade ." 

• 

new 

Takes the DANGER out of circular sawing 
Here is the greatest improvement in circular sawing - since the 
invention of the circular saw. It's the sensational new P T I Cut 
Control Saw Blade that brings long-needed safety and remarkable 
new efficiency to this important power tool. Never before has a saw 
blade been subjected to such gruelling, thorough tests, to such careful 
checking and re-checking by leading laboratories, government 
agencies, universities, and industrial concerns. And never before has 
a saw blade made such astounding records in safety and cutting 
efficiency. No other saw blade today can offer you so many exclusive 
advantages, including: 

0 Complete Safety From Kick· 
backs"-Since the teeth cue 

only 20/ 1000" high- they cannot 
grab the wood' and throw it against 
the operator - eliminating one of 
the most serious causes of circular 
saw injuries. 
A Reduced Direct Injuries-Cut 
V Control teeth do not drag the 
halfd into the saw. The non-cutting 
edge acts as an effective stop to 
cuts and limits their depth . 
A Cut Chips - Not Sawdust -
V Unique cutting action pro• 
due's chips . Easier to clean. 
Eliminates fire hazard of spontane• 
ous combustion. 

0 30% to 40o/o Power s~vlng
Fewer teeth mean fe" :er cuts 

to achieve same results - hence 
less power consumption. 
A Longer Life Without Sharpen· 
V ing - When cutting off chips 
- the weclge action of the tooth 
does most of the work - which 
means lesi• wear on the cutting 
edge of the teeth. 
A More Efficient Curting-Each 
V tooth is backed up better 
against body of blade. It is there
fore more rigid, less likely to 
vibrate- and cuts more smoothly. 
A Quieter Running- Fewer 
'1111[11' teeth makes saw practically 
noiseless when running true. 

0 Blade Does Not Crack -
Blades are made of special 

Vanadium Steel . In addition
controlling of cut prevents over· 
loading of teeth, a common cause 
of blade cracking. 

• 

------------· 
INCORPORATED · Dept. PS-2 

401 Broadway, New York 13, New York 

Gentlemen: Rush me the following units: 

Quantity Blade Diameter Blade Bore 

' 
Please check: 
__ Money order or check Cor $. __ .• __ Send C.O.D. 
'Name ________________________________ ___ 

Address ____________________________ _ 

City __________________ .Zone State. __ 
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new! 1951 ALLIED 
RADIO & TV CATALOG 

free! 

I 
I 
I 

Everything for 
Experimenters, Builders, 

I 
Amateurs, Servicemen, 1 

Engineers and Soundmen •• l 
Save money on every Radio and: 
TV need! Get the big 212-page 1 
1951 ALLIED Catalog featuring 1 
the world's largest stocks of top- : 
quality equipment at low, 1 
money-saving prices ! See the 
latest TV releases, home radios, 
radio-phonos, Amateur equip
ment, P.A. systems and Hi
Fidelity Custom Sound, record
ers, test instruments, builders' 
kits-plus thousands of parts, 
tools, books and diagrams. Get 
more for your money from the 
World's Largest Radio Supply 

1 House. Send today for your , 
FREE 1951 ALLIED Catalog! ~ 

TV, HOME RADIOS 
& RADIO-PHONOS 

SERVIa SUPPUES 
BUILDERS' SUPPUES 

AMATEUR GEAR 

1,,..,,,., 

P .A. SYSTEMS 
RECORDERS 

I 

ALLIED RADIO CORP., Dept. 7-BB-1 
833 W. Jackson Blvd., Chicago 7, _111. 

I 0 Rush FREE 212-Page Catalog No. 126 
I 

Name------ --------------------------

Addres~--~' ---------------
• 

I 

I 
I 
I 
I 
I 
I 
I 
I 
I 
I 

I 
I 
I 
I 
I 
I . I I City·---------Zone State 1 
L--------------------• 
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Shipped 
Direct 

from Our 
Mill 

Jl/Je 30°/oto ,...\.~~ 
on 1jour mew ttnlm.J! 

Don 't pay several hundred dollars more than nec
essary when you bu ild a home! Bu y dir ect from 
our mill at our low factory price. We ship you t he 
lumber cut-to-ftt , rea dy to erect . Paint, glass, 
hardware. nails, etc .. all in cluded in the price-no 
extra charges. Plans furnished-also complete 
building instructions. No wonder our customers 
write us that we saved them 3 0 % to 4 0 % . Easy 
term ly payments. 

• 

Handsome Big CATALOGUE 
P i(·tures wonderful homes In colors at 
Juoney-sa,·iug pri<:es. Designs to ~uit 
c1·eryone. Send :!5c for c.atalogue today. 

LEWIS MANUFACTURING CO. 
13 11 Lafa yette Ave.. Bay City, Mich • 

. 

NEW WOOD SHAPERTOOL . 
ATTACHES TO DRILL PRESS-DOES ROUTING 
TONGUE & GROOVE- NOTCHING 
INLAY-PLUS ANY TYPE OF JOINT 
Ma ke window stiles, cabinets, doors, etc. , in . 
your own workshop . New. Low Cost Wood 
Shaper T ool attaches to your d rill p ress- no 
expensive motors or benches. Complete unit 
costs less tha n having o ne shaping job done 
out. Write for FREE infor mation. 

T & H Mfg. Co., Dept SSC-2, 811 E. 31 St, Kansas City, Mo. 

SUPERSHOP the PRECISION BUll T WORKSHOP. lifetime lubricated 
BALL BEARINGS. All running ports pre<ision GROUND. Compere 
finest production tools. BIG copacity. Amazing VALUE. Write for 
FREE catalog, full details, trial plan. 

I 

220 Ya t es Avenue 
B e loit, Wis consin 
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MOST PRACTICAL TOOL YOU COULD EVER OWN! 

DREMEL &~ MOTO-TOOL 
THE " POCKn · SIZE 

SHOP'• 

GRINDS, DRillS, 
ROUTS, CARVES, 

ENGRAVES, CLEANS, 
POLISHES, FINISHES 

MOTO-TOOL KIT NO. 2 
With 23 Accesso r ies 
( Hig h ·SI>CCd Steel Cut· 

.Approx . 
27,GGO .... 

• MOTO-TOOL 
N0.2 

with OM 
emery wheel polat 

$16.50 

.. ~M;'I t ers, Crlndinl: Wheels, 
...._ Pol ish in~ Acce ssor ies ) 

$ 23.50 Gr.at for 
Hobbylat• 

'We urge that you try Moto-Tool on Dremel's 
5-day money-back offer. Buying the com-
plete Kit No. 2 saves money and ·opens the 
door to years of profitable results. 

ONLY DREMEL MODEL 2 GIVES APPROX. 
27,000 R.P.M.-CONSERVES CUTTERS 

It's the fastest, .most powerful tool of i ts 
k ind! P reserves c u tters by cutting c lenncr-
fnsler. Works well in wood. plastics, metil l CHECK THESE MOTO-TOOL FEATURES 
-for driLling. cm·ving. engraving. bulfin1-r. • Oi l- less, sealed bearin gs .. . Pat 'd. a utomatic 
e tc . For model-making it 's a must: F or home chuck lock pin .. . Oversize armature s haft. hard-
maintenance and repair jobs you'll wonder ened. ground , polished ... Shockproof. bakelite 
h I 'th 1 f housi ng. 

ow you ever got a 0 111-! WI out i t . Ant or • Oust fi ltered. air coolin g system ... Oynami-
gene ral a ll- round w orkshop operation it's a ea lly balanced armature . .. Handy hanger hook. 
tool every craftsman finds ind ispensable. • Sturdy 110- 120 v. AC-DC motor ... wei ght 

~::=:;::;:::;;;::;:=:=:=:=:::==::==:=::::::l==::=::=:==::=::====~ only 13 oz. II • A precisi on too l widely used in 
industries like Ford. G- E. Rem
ington-Arms, Nash· Ke lvi nator. etc. 

I M... r 
Don ' t confuse Mo to-To ols a nd AC· 
c essories with so-calle d " b a rgain 
o ffe r s • • . Compa r e Dre mel . feat ure 
for feature. with a ny m a ke. If 
Dre m e l pro duct s are n o t s upe r io r 
In e ve r y w a y , w e don't wa nt you 
to bu • 

PORTA B LE 

Ill 
Add fu•·ther vcr· 
salll lly to your 
l\loto · Tool wllh 
this 1 2" hll!:h 
clrlll press. Ju,;t 
rll!:ht ror creallnl! 
COt-iturne je·welry. 
model making. 
can·lng, routing. 
drilling. etc. 
Utilizes No. 2 
Moto-Tool, which 
can be rai SiCC~d,~., ,&'':''~':. 
lowered or s wu 
In any direction. 
Weigh, 3 11::! lb,.. 

ONLY 

I. $g.S.S <Less Moto-Tool 1 

BIG A El 

• • . /or 6 
U3e/ul proi· 
ecl3 vacked 
wi th eac h 

• 

MOTO-TOOL KIT NO. 1 
Conwlns the lighter Model No. 1 
Moto-Tool and 34 pr<~clical ac
cessories (steel cutter,, J:'rlntl· 
lng wheels. etc.) In anracth·e. 
11\CClUl'l'·linlsb $1 7 50 
\VOOd case. . . . . . . . • 
MOTO·TOOL NO. l 
w ll It orl~ entei'Y wht•el $9 8 5 
IH>Int. , • • . . • • • • . . • • 

JUST 
GUIDE ITl 

WHIRl JO BUY DRIMI1 TOOLS • 

SAFE! AS A HANDSAW 
For home. hobby. repalr work- n o other tool 
pleases so much for so little co .. t. \Yorks In any 
direction - dell 7. 200 strokes per minute 
s moothly, cfl'o rt s ly . Saws through 34" medium· 
hard ot-a-mlnuLc speed. T ou ch-of ·the· 
t rigge r. I on. Only 2 mo,· ing p nrts. 

10-120 v. A.C. 

Se t up your own we ldi ng 
business ... get t he big pay. 
extra profi t jobs with this 
rugged. versatile welder that 
can' t be beat for sp ee d , 
durabi li ty, or performance. 

Specia l f eatures in c lud e 
1.000 combinations of weld · 
ing heat. positive control at 
or away fr om machine. out
let for supplying emergency 
power. Send for data. 

Dremel Tools a re sold everywhere. II your dealer 
cannot supply you . send remittance in full a nd 
we will ship postpaid . Or send only $2. a nd pay 
post man balance plus postage and C.O.D. !ee. 
Money back if n ot d e lig hted after 5 days ' trial. 

CO., 

HOBART Amp 
Gas Drive ... world' s 
best welder b uy/ 

HOBART BROTHERS CO., Box P-21, Troy, Ohio. "One orthe world's,.,.. builders ol are 
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nds, 
Cleans, 

. . 

Smooths, Polishes Electrically 
Designed for industry, for professional 
work, this light, beautifully balanced, 
orbital-motion, SpeedSander is rapidly 
becoming a standar:d home appliance. 
With its powerful electric motor and all
ball-bearing construction, anyone can 
easily re-surface and refinish furniture, 
woodwork, metal surfaces or walls. It 
will quickly remove old paint, stain, or 
enamel down to the bare wood or m:etal; 
will sandpaper to a "piano finish"; re
move rust and corrosion or "feather edge" 
a scraped fender. It will burnish pots 
arid pans or with lambs wool bonnet, deli
cately polish fine furniture. It makes 

tedious, tiresome jobs fun-saves hands! In design, con
venience and efficiency it is today's finest sander regard. 
less of price. Ask your local 
dealer to demonstrate it. Write lor Catalog 

'II'J MANUFACTURING CO. 
1864 So. 52nd Ave., Cicero 50, Illinois 

JUST TWIST AND RAPI · 
TWIST AND RAPI 

IF YOU USE A 
SCREWDRIVER 0 
WRENCH YOU NEED AN 

SENSATIONAL! FOR LOOSENING 
OR TIGHTENING NUTS, BOLTS 

OR SCREWS! 
An amazing new development to save 
tempers and skinned knuckles ... hours 
and dollars ... for everyone who works 
on screws, nuts or bolts. lmpakdriver 
translates the impact from a hammer's 
blow into a great amount of torque and 
starts ornery screws, nuts or bolts with 
unbelievable speed aqd easel And it's 
great for loosening or tightening in bard
to-get-at places. A simple inexpensive 
tool, yet it beats the toughest problems 
and the worst time-killers. Belongs in 
every tool box ... mechanics, machinists, 
repa1rmen, home handymen, hobbyists, 
everyone who uses screwdriver or wrench. 
Pays for itself on the first tough job made 
easy I 

Sold in different set combinations 
with specially designed attachments 
for Hex sockets up to 9 t l6* and two 
sizes of Phillips and ordinary 
screwdriver bits. 

se,e the Porter lmpakdriver at your dealers 
or write for folder showing all details. 
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QUICK-ON, STAY-ON, SPEED NUTS® 
NOW IN HANDY TINKER KIT 

SPEED NUTS- famous throughout industry-now ready for 
home use. Ideal for repairing or attaching sheet metal parts 
on toys, appliances, etc. Kit con
tains over 100 parts-10 popular size 
outs and m atching screws. Replace 
threaded nuts and lock washers this 
fast, sure way. Tinnermao Products, 
Inc., Dept. 13 (A), Cleveland 1, Ohio. 

• 

DUAL CROSS and ROTARY FEED 
ROTARY, INDEX, MILLING 
TABLE Nso3 

Has 8" table , 3G0° movement and 4" cross 
feed travel . Adjusting wheels and dials gradu· 
ated in deg-r ees and th.:>11sands. Slotted for 
bolting to table . No. 8 3 P r iced $ 49.50 . No. 
82 without rotary feed 539. 75. 

W r ite for C i rcular No. 10 
CHICAGO TOOL and ENGINEERING CO. 
8 396 South Chicago Ave .. Chicago 17 . 111. 

HANDY CALCULATOR FOR 
WOODWORKERS •• ONLY 1 Oc 
Just set dial, quickly solves countless 
problems. Converts linear to board 
feet, compares workability of various 
woods, shows bit sizes, nail specifi: 
cations. Also tool sharpening tips, 
etc. 6 ' diameter heavily varnished 
cardboard. Send lOc toG reenlee Tool 
Co. 2122 Columbia Av ., Rockford.Ill. 

1951 EDITION 
It's New! It's Different! Get world's largest 
Auto Accessory & Parts Catalog and save 
money. Over 50,000 items, including 
Hollywood Accessories, Hi-Speed Equip
ment, Rebullt Engines, all parts & acces
sories for all cars & trucks. We have that 
Hard-To-Get part! Jam packed with bar
gains. Completely illustrated. Send 25c 
(refundable). 

J. C. WHITNEY, 1917-F Archer, Chicago 16 

BUY. U.S. 
SAVINGS BONDS 

World's Lowest Priced 2 Passenger c.
Drive It for 7 6c per week. Amazing per
formance. Surprising comfort. All steel 
construction. Full accessories, top 
and heater. Ready to run or as• 
semble It with our bolt 
together .. parts. Rider 
agents wanted , earn 
your car Free. Send 2~c 
for detailed literature 
or $1 (refunded first 
order) for actual as
sembly book and serv
Ice manual tilled with 
photos. drawings , spec· 
ltlcatlons. etc. 

MIDGET MOTORS MFG. CO. 
ATHENS 2, OHIO • 
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HYDRAULIC 
CYLINDERs• 

AIR 
or 

OIL 

Large supply of new labor-saving, ec:onoml· 
cal hydraulic equipment In many type's and 
sl . Use these positive, highlY efficient, 

smooth pressure h)'draullc:s on 
presses,. arbors, lifts, loaders, 
power control, po'sttlonlng, brakes, 
plastic dies, auto frame alignment, 
etc., etc:. 

ITEM 
lnder 

ITEM #70-Purotator hydraulic 
oil fitter. Permanent element type. 

%" female pipe thread ports . 
Capacity, 16 gallons p er min
ute. A $13.00 value.4 95 
Now ..•... Postpaid • 
ITEM # 4 - All steel double ac
tion hydraulic cylinder, 11/s" 
:Dc•re, 2'Vs" stroke. Clevis 
mounting. Will llft 1000 lbs. 
with 1000 P.S.I. line pres· 
sure, Perfect for positioning 
and f eeding movements . 
Shpg. wt. 4 lbs. 4 95 
PO'Stpald. . . . . . • • . . • 

hydraulic cyl
;:•n,.~s~;troke. Clevis 

PIPe ~1~~~~~~i~~l\i;0.~.~ ... ~~ 8.95 ITEM '3'; 1112" bore, 9 " 
stroke, will lift . with 1 000 P. S .1. 
line pressure. .'b. s. • .. A. 10.95 $45.00 value. 
ITEM #41-Double action hydraulic cylln· 
der, 2" bore, 6" stroke, clevis mounting at 
base and end of s haft. Overall length 
closed 12112". Has 3/4" stainless steel shaft. 
u ses 1/4" tubing fittings. Will lift up to 
3100 Jbs. with 1000 P.S.I. line 12 50 
pressure. Wt. 7 lbs. Postpaid • 
ITEM # l6C-Double acting hydraulic cYl
Inder, 11h" bore. 26" stroke. Will lift 
1760 tbs. with 1000 P.S.I. line pressure. 
Weight 8 tbs . $55.00 value 16 95 
Now OnlY . . . . . . . . .. Postpaid • 
ITEM # 103 - Double acting hydraulic cyl
inder, 21/2" bore. 17" stroke. Clevis mount
Ing. Wilt lift 4900 lbs . with 1000 P.S.I. 
line pressure. 1114 " dlam. shaft. :Vs" tub· 
ing thread ports. Overall length closed 

28". Shpg. wt. 11 lbs. F.O.B. 21 50 
Chicago •.•.•.••••••.•.. • • 

ITEM # 31C-Doubte action hydraulic cyl
Inder, 3112" bore, 11" stroke. Aluminum 
alloy cylinder wall and aU steel 11/lt" dl· 
ameter piston rod. Clevis mounting at base 
and shaft. 191/2" overall length closed. 
Wlll lift 9625 lbs. using 1000 P.S.I from 
I.ogan Heavy Duty Hydraulic Pump. Uses 
¥11" tubing fittings. Value $102.00. Shpg. 
wt. 11 lbs. 22 50 F .O.B, Chicago . . • . . . • . • . . . • 
ITEM #6A-Doubte action hydraulic cylin
der. 3" bore, 25" stroke, will lift 7070 lbs . 
with 1000 P.S.I, line pressure. Steel bar· 
rei. llh" stainle ss steel shaft. Gov't. acq. 
cost, $176.00. Shpg. wt. 26 28 00 
lbs. F.O.B. Chicago. . . . . . . . • 
ITEM # 42-Doubte action hydraulic cylln· 
der, 4" bore, 18" stroke. Rated lift capac· 
lty with 1000 P.S.I. line pressure Is 
12,560 lbs. Shpg, wt. 30 lbs. AN EX· 

~~J:ta~NJh1~!fi'o. . . . . . . . . . • . 32.50 
HI•PRESSURE FITTINGS for cylinders and 
valves available at soc: ea. for 3/a" pipe 

and 6Sc ea. for 112" pipe . 
DIRECT 

CURRENT 
For welders, plating. t ruc k and m arine use. 
D.C. appliances, lights . etc . Airc raft qual
Ity-lifetime Jn"e as e sealed ball bearings. 
Heavy u ty. ITEM # 89 - T ypeM, 2 . 

rated 50 Amps. -24 
Volts . Mfd. by Leece· 
Nevllte Co. Shpg wt. 
32 lbs . Gov't. Acq. 
Cost $176.00. F.O.B. 
Chicago 16 50 
NOWONLY " 

ITEM # 90- Type P -1, rated 200 Am,P.s. - 28 
Volts, 2500 RPM. Mfd. by General Electric, 
Ford, Delco-Remy and Westinghouse, Gov't. 
Acq. Cost $300.00. Shpg. wt. 22 50 
70 lbs. F.O.B. Chicago. . . . • • 
·ITEM #91-Type B·1 , rated 300 Amps.-
30 Volts. Mfd. by Jack & Heintz. Gov't. 
Acq. · Cost $380.00. Shpg, wt, 35 00 
70 lbs. F.O.B. Chicago..... • 
Each Individually packed ln wooden box. 
Allis Chalmers MOTOR GENERATOR, 120 
volt-60 cycle AC-7 .82 amps. output. In· 
put 24 volts, DC, 63 amps., 3600 R.P.M. 
Ideal for marine and aircraft installations , 
farm and factory use where AC Is desired 
and DC available. Run unit off DC welder 
for handy 120 volt AC current for emer
gency power for oil burners, Incubators. 
electric motors~. et<r: Sh . wt. 200 tbs. 
An Outstanding Value. 79 50 
#731 ....... F.O.B . Ch ' 

H11Jfili1Jl/C SPEEIJ liEIJIJCfli 

(ITEM #1151 

WITH FINGERTIP CONTROL .. 
• Reamer Drives • Midget Cars • F-d Mills • 
Canning Machines • Conveyors • Lath.. • Milling 

Machines • Motor Boats • Cream Separators 
• Garden Tractors • Pumps • Blowers, etc. 

Va riable output speeds ranging from 0 to Input !!Peed now 
a vailable. Merely move control handle until desired 
speed Is attained. Then· turn locking handle to maintain 
the setting. Internal relief valves prevent overloading. 
Use Input power of 114 to 11/2 H.P. 
This Westinghouse-Oil Gear Unit converted to commer
cial use from 40 Ml.\1 anti-aircraft traversing mecha: 
nlsms consists ot a variable displacement hydraulic 

Pump feeding a fixed dis placement h ydraulic motor. These 
components are contained In a crackle·ftntsh steel oll reservoir 
(capacity 2 qts.). Adjustable relief valves s e t at factory tor 
100 Inch pounds of torque may be reset up to 180 Inch pounds. 
Independent reverse control allows full output power and 
speed selection In either direction or rotation. 
Both Input and output shafts measure o/s" 

dlam., Include keyway. Input rotation I$ counter-clockwise facing shaft. Rec
ommended Jnput speeds not to exceed 750 R.P.M. Overall dimensions 7112"X· 
71/2"x1 11/2". Gov't. acquisition cost, $4'28.00. Shipping weight 26 lbs. Com
Plete with 2 qts. of oll and full Instructions . .. ............. ..• .. Postpaid 

54·50 

NEWl STATIONARY OR PORTABLE 

• C. IIRC WElDER 
250 AMPS. MODEL 252 

fOR ANY WELDING JOB, liGHT OR HEAVY 
Stop Costly Repair Bills, Weld It Yourself and Save 

Designed tor many years of trouble-free service. This 
precision engineered Direct Current ELECTRIC ARC 
WELDER is offered at but a fraction of its original 
value. It can be mounted permanently or easily trans
ported for portable use. Does· the job instantly where 
and when you need it. Has dial type rheostat for easy 
pinpoint control and a high-low range switch. Run 
Welder at 2500 RPM from drive pulley or power take
off of tractor, a 7 ljz HP electric motor or a 10 HP gas 
engine. Use two V belts or flat belt I on pulley 1. 

Onl)' one 
or two Jobs 

will pay for 
entire welder. 

... AT A FBACTION 
I'l'S VALUE. Price Includes 

doul) v or flat belt pulley and 
Inst ruction book. Shpg. 99 50 

If more Information Is desired, write for Welder Circular! wt . l071bs. F.O.B. Chicago • 
• GENERAL MOTORS-ALLISON 

CEN TRIIIJGil PIJ 
200 GALLONS PER MINUTE 

• FOR DRAINING BASEMENTS e FIRE-FIGHTING 
• IRRIGATION e FUEL TRANSFER e SWIMMING POOLS 
• HOME WATER SYSTEMS e DEWATERING 
This General Motors-Allison Centrifugal Pump- des igned for use on 
U. S. Air Force Mustang fighters, n ow converted for commercial. 
home and . Industrial hi;Jh volume pumping applications. Inlet-
2112" standard pipe thread, twin outlets 11/4 " pipe thread-ball bear
Ing supported 3f4" shaft. Easy, fast, s imple priming. Rotation., coun-

Su<lion Lift Head Pressure Gal Per Mt'n H p R p M shaft. Gov' t. acq. • 
ter-clockwise facing 39· so 

• · · • · · · cost $145.00. ShiP· 1--~~~o~,:---·t----:::6-::5-:-, ---t----::2:-::0:-::0:---+5:-.-:2~---::3-:5:-::0-:o--l ping wt. 3 5 I bs. 
10' 80' 40 1,5 2500 F.O.B. Chicago 

SELF PRIMING 

ALL PURPOSE 
PUMP 

• 

Ideal For: 
• Draining Basements 
• Insecticides 
• Fuel Oll .. 
e VacuumPump - 2R" 

r or M 11 k 1 n g M a- !Item 
. chlnes, Labus;e.etc. # _SIAl 

• Alr Compressor-For paint spraying, etc. 
Delivers 4.5 CFM at 40 PSI with 1725 RPM 

• Home Water Systems · 
• 4·Ball Beartngs- 1/2" Shaft-%" Ports 
• Rotat e In either direction 
e Rated up to 8 GPM, 50 PSI 
e U s e with 1/4 HP motor or larger. speeds 

from 200 to 1800 RPM 
• Useful for hundreds or applications In 

the home. farm and factory 
• Built by Pesco- Div. of Borg-Warn er. 

Gov't. acq. cost $45.00. Shpg. wt. 12 lbs. 
Free: Complete Instructions and per

formance data with each 16 50 
f,':.,~~- ~:~:~·. ?~~c.a~~: ~-~~ • 

HYDRAULIC CONTROL VALVE 
ITEM # 24. Four-way control valve with 
built-In relief valve, for use with one dou
ble action hydraulic cylinder, may be used 
with 1500 P.S.I. hydraulic sys· 
tern to open and close 
hydraulic cyllnders. to;." "-..11>0 
Shpg. wt. 8 lbs. A 
$38.00 value. 
post· 9 95 paid. . • • . . • 
ITEM # 26. Four- ~~ 
way control valve 
tor use with two hydraulic double act i()u cylin
ders. Each cylinder may be operated lnde p en<i 
ently of the othe r or in conjunction with the 
other. Oil may be lockect In any o r the cylln<ters 
to hold the piston at any required position. 
Sh ;o. wt. 6 lbs. A $60 12 95 

lu <> .. .. .. ....... . . .. .' postpa id • 

LOGAN HEAVY DUTY . 
HYDRAULIC PUMP 
For operating hydraulic 
den; and hydraulic 
tractors. bulldozers, 
tion machinery, 11ft 
dustrlal appllcl\tlons. etc. 
llvers ·10 GPM at 1200 R.P. . 
at 1000 P.S.I. using 6 HP. Has 
a. 3/4" Inlet, 1l2" outlet, :¥4" shaft 

NEW 1951 44 PAGE CATALOG Listlng Brand New War Sur· 
~ •t£• ' - plus bargains Including Air · #"' ft e craft Quality hydraulics , A.C. generators, pumps, welders, tanks. and 

many, many others . You save on everything! 'Vrlte for yours today! 

with fiat and keyway for direct or pulley drive. 
Has ftange with 4 bolt holes for convenient 
mounting. Ship. wt. 22 lbs. Ov erall 
dlmen.: 7" L X 51;2" H X 51;2" W. 
A $ 10 5.00 value. .so 
POR ONLY . . ... . ... F . O. B. Chic a .-ro 

ORDER DIRECT fROM AD - SEND PAYMENJ OR PURCHASE ORDER, 10DAY - SAJISfACTION GUARANJEED 

GROBAN SUPPLY CO., Inc. , 1 507 S. MICHIGAN AVE., Chicago s, Ill., Dept.PS-2 
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llltle It lor only 3/4~ inilel 
Beat expensive transportation, save your car, 
with a low-cost CUSHMAN. Hund re ds of 
practical uses-ride to work, school, shop, 
play! Ideal for light deliveries. Easy to park, 
quick in traffic . • Get up to 8 5 mi. per gal.l 
Low purchase price, low maintenance, low 
operating cost- that's CUSHMAN economy. 

Write for free folder and prices-Dept.3S 

HEW LOW PRICES 
OHers greatest selection of 
fine domestic and Imported 
woods··and hundreds of wood· 
workers Items at bargain prices! 
You'll save time and money with 
this big, new catalog. Contains 
everything wood craftsman needs. 
Shows 32 rare and fancy wooda 
in color •.. 43 veneer designa ... 275 
scroll patterns ... multi color inlaya, 
overlays, bandings •. . all kinds of 
tools, machinery, cabinet hardware,. 
ornaments, mouldings .. . and pages 
of valuable tlpa, ideas, informa· 
tlon, imtruction. Send for your 
copy NOW. Only 1 Sc--refundable 
on your firat order. 

CRAFTSMAN WOOD 

DEALER 
INQUIRIES 

INVITED 

• • • 144 PAGES 

: QUICK 
• DELIVERY 
• on maple, pop
: far, oak, ma-
• hol'any, red 
• cedar, cherry, 
• w a I n u t, and 
• many others-
• aJI pr o perly 
• seasoned an d • k.lln dried. 

2729 S. Mary St., Dept. a. 2 
·Chicago I, Illinois 

I Send me the big, new, money-saving Catalog No. 18. 
I Encloaed Is 1 Sc--refundable on my flrat order. I Name . 

I Add,..s · I 
I City one State .J ----------------------262 POPULAR SCIENCE 
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Self-Timer Set Off By Fuse 

You can get into all the group pictures 
you take of your friends 1£ you equip your 
camera with a simple self-timer ~ke the one 
shown. A homemade fuse sets it off. 

' Make your timer 
out of a spring-type 
clothespin and a piece 
of clothes-hanger 

· wire. Bend the wire 
to a spring shape as 
shown in the photos 
and form two eyes for 
screwing it into the 

clothespin. The spring trips the camera 
shutter when a fuse burns through heavy 
thread looP.e.d around it. 

You can make fuses by soaking twine in 
a saturated solution of saltpeter (potassium 
nitrate) and letting it dry. Prepare thread 
loops by tying them around a cardboard 
template. The timer can 

1 
be adapted to 

many types of cameras.-Louis Hochman, 
Sherman Oaks, Calif. 

Half a Drill Set Saves Money 

IT's always handy to own a set of drills 
from 0 to 60, but a full set is expensive. A 
money-saving wrinkle is to buy just half a 
set comprising every other size from 1 to 59. 
I find that this selection fills the bill in prac
tically every case. When tapping .a small 
hole, for instance, .the next larger drill size 
will still give good threads. If you can't buy 
half a set, buy a full set with a friend and 
split it up.-Lauren McCready, West Red
ding, Conn. 

Let Oil Drain Back Before Checking 

AFTER stopping your engine, give the 
motor oil time to drain back into the crank
case before checking the level, if you want . 
to get an accurate measurement. Five min
utes isn't too long to wait • . 

Copynghted material 



ELECTRICITY LEAPS from storm clouds to top of Empire State 
B uilding as shown in this dramatic night photograph. E n
gineers harness electrical energy like this to " fire" gasoline 
in your engine. 

' ' 

cientists reate· 
' 

or etter toring 
I n the great engineering laboratories of The Eleclt·ie 
Auto-Lile Company in Toledo, Ohio, a group of 
Auto-L iLe Ignilion Engineers have been probing 
inside engine cylinder walls, peering at " blow-by
blow" spark performances, charting the behavior 
characteristics of man-made "lightning" across the 
spark plug gap. From endless tests they've deter·
mined what your ent,rine's ignition system needs 
most, and then set about producing spark plugs to 
fill the bill. Net result: I gnition Engineered Auto
Lite Spark Plugs . . . the spark plugs that are 
worlcl famous for quality and performance. 

• 

' • 

FRANKLIN ' S KITE e xp er ime n t was first 
demonstration of elect.r ica l nature of spark 
discharges between clouds. D ate: 1752. 

''FIRING PIN" of the car engine. Your spark 
p lugs fire as many as 15,000 fuel charges 
per minute with tailored precision. 

RELIABLE STARTING is one important benefi 
resulting from Auto-Lite research to assur 
correct materi~, dimensions and desigo 

RIVER CUTTING CANYON resembles way 
surging of electricity wears a way elec
trodes. For solution see next pic ture. 

TINY UNIT called a. "Resis tor" perrni·ts w~der 
initial gap setting, makes possible t hese 
advantages of Resisto r Spark Plugs: 

All car, truck and tractor owners benefit 
from the exhau t ive resea rch performed by 
Auto-Lite Ignilion E ngineers . . . the men 
who design the coil. distributor, spark plugs, 
''"ire and all the other parts of the complete 
ignition system used as original factory equip
ment on many leading makes of America's 
finest cars and trucks. You're Always R igh! 
With Auto-Lite. 

THE ELECTRIC AUTO-LITE COMPANY 
Toledo 1, Ohio Toronto, Ontario 

Auto-Lite Ignition Engineered Spark Plugs 
* Duuble life under equal se rvice conditions when compar ed to 

apark plu~ra without a built-in res istor . 

-·· -

QUICK 
STARTS 

DOUBLE 
LIFE!.;: 



* 
8RAND 

su 
BE PREPARED 

for any emergency! 
u .. for: Fa rms, cottaaes, s tores, garaaes , 
floodlighting, drilling ries, refineri .. , 
hou.. trailers, fire departmen.ts, sound' 
truc ks , yachts, tugs, cons truction, _air
ports , police radios, etc . 

300 WATT,, 110-220 volt AC. 60 CYcle light plant pow
ered by 1 HP gas :engine, d ir ect drlve, Mounted base 
weight 40 lbs. · $89 50 
New. s tock #409. . ... . . . . . . . . . . . . . . . . . • . • 
750 WATT, 1.10 volt AC, 60 cycle, direct drive, air 
cooled, Briggs & Stratton gas engine, Model AP, Pioneer 
gen erator, r adio filter, self excitor, rope start. 190 Ibs .. 
20H long, ;l7" wlde, 16¥2" deep with $ 
carrying handle. N.ew, stock #573...... 199.50 
2500 WATT, 1 15 volt AO, 60 cycle, single phase, 
ENGINE: Briggs & Stratton, air cooleq, 6V2 BP. GEN
ERATOR: Wes tinghouse or Lelan d, bc!lt d.rh>e. Com· 
p lete With *!'10.00 wortll ·or s pare tool.s , In structions and 
fully GUARANTEED. Wa~> formerly priced at approxl-

!r~~\~_S_7_o_o:~~: -~~~- ~~~~?~ _r~~ -~o_u_ ~:W. $345•00 
Reconditioned, $275.00. To make plant 110·220 add 

$48. 00 for transformer. 
3000 WATT, CONTRACTOR' S PORTABLE, Briggs & 
Stratton 5 to 7 RP gas engine with Deleo generator and 
rubber tired wheel.s. Rope start, weight 27 5 lbs. Used 
like new at , ...... . •.... .. ... $220.00 $279 00 
NEW . . • . . • . . • . . • . . • • . . • .. . • • . • . . . . • • 
5000 WATT, 120 vol t AC, 60 cycle, JU:SCULES 4 cycle 
gas engine. Generator manufactured by H'obart Bros 
t:Inlt Includes remote control cable, 1 ISO' 2-wire #6' 
a n d 150' 3-wtre #18, exhaust pipe, power cable piug' 
KVA at 80% power factor, radio and televis ion filtered: 
Unit Is completely automatic. L.ISt price today . • . 

~!:Jl.0iS3w~~'; -~r:~~a. ~~r. ~~~ -~t- ~~~~:~~ $895.00 
To make plant 110· 220 add $72.00 for tran sformer. 

7500 WATT. 110 volt AC, 60 cycle, powered by aVE 
4 Waukesha 4 cyl. gas engine. Continental or HolUns
worth generator. Rem ote control starting. $995 00 
CO.JD:P1ete with $Wftch board. NEW.. . . . . . . • 

To make p.lan t 220 volt, 3 phase add $76.00 for 
transformer. .. , 

BLOCK AND TACKLE 
'10-toot ~ tOpe, 1 dou.ble block, l sllogle block-both 
,have swivel hooks, galvanJzed tensile strength, 4000 
1b8.; No. 6 block, 8112" wheel; weight 27 $9 9 S 
lbs. Value $27.00. Price ..•.••.• , , ..•... !... • , 

• 

10,000 WATT, 110·220 volt AO, 60 cycle. 
Remote con t rol. Powered by a .Jeep 4 eyi. 
g a s engine. tised l)ut Uke new $1395.00 
• • . $1095.00. NEW .. ••.•. 
25,000 WATT, 220 volt AC, 3 phase or 
110-220 volt single phase. Used but Uke 
new and GUARANTEED • , . $249S 00 
$1995.00. NEW. . . . . . . . . . . • 
35,000 WATT, 1 10~220 volt, $299S 00 
Diesel. UebuUt. . . . • . . . . . . . • 
50,000 WATT, Cummins Diesel .generator, 
240 volt, 3 . phBJ>e, 60 cycle, AC 1200 RPI\f, 
150 amps, Rating 50% con tin uou s excitor. 

~fRANTEED • . . . . . . . . . . . $5900.00 
a 

Hl"..A VY DUTY GRINDER 1 HP, 1800 RPM, 3 
phase, 220 Volt 60 cy,ele , 20 rt. cord. 24H 
Long, GUARANTEED. Mf~. b'y Thor & Chicago 
Pneu. Special SALE PRI CE ....•.... $29.50 
BLOWER AMD MOTOR. Enclosed squirrel 
cage type for cooling ... heating. suction or 
blowing. Ball·be.a.rl!ltf uedmond m otor, 1 5:50 
RPM. Discharge 8"' x 3". Inta:ke $ 11 95 5H . Weight 9 Ibs. . . . . . . . . . • . . • 

SENSATIONAL BUYS 
at 50 to 75 % . savings 

LIGHT PLANT BUYERS 
Ill emergency telephone eollect

uoit s hipped same da)"l 

D WEA 
HEAT 

Mad e l;)y Mlnneapolls-Hon 
eywe ll- a natpe known 101 
the best In controls. 100( 
watts- 115 t.o 220 volta , 
E l emen t length 10 t t , 
Range 7Q 0 to 212° Fa h , 
re.nhelt. Control fans, mo· 
tors, fumaces. This con · 
trol m a kes a n Ideal a u to · 
matte com bination wh.er 
hooked up to the heal 
boosters at right! List pricE 
!J l 6.00. Your price $4, 9 ! 

AUTOMATIC· CONTROL 

~rE~!~~~!~R~~~~--f:il 
or BASEMENTS, 
crea~te ·!il cows m ilk 
ptoduc~lon. 
20H fan driven b y 1,4 
HP motor . Switches 
and thermostat simi· 
lar to heat control 
upper left I 

Low 
Cost 
Way 
To 

New free illustrated booklet 
shows easy, low-cost ways to 
brighten cellars, attics. Use 
aluminum paint-the right 
kind. We don't make paint, but 
offer this book to help you get 
best results. Write for free 
booklet "Paint it Bright." 

PrtntYourOwn 

I 

• 

• • 

Brighten 
Your 
Home Aluminum Company of America; 

17178 Gulf Bldg., Pittsburgh 19, Pa. 

Saw, Drill & Grind 
without stopping, lifting ma
chine or changing set-u p s; 
only one change for lathe work 
and sanding. No. heavy lifting . 
Basic Emrick 5-in- t Machine still 
only $39.95. 10-day Free trial; 
Money-Back Guarantee. Write 
for FREE Catalog of entire line. 

EMRICK 5-in-1 
·~ 
' 

EMRICK, INC., 221 Clinton, Kalamazoo, Michigan 

See these popular,· high-quality 
drivers.with the exclusive Gripper 
that holds, starts and sets up 
screws in unhandy places I 

~~FOR RECESSED I 
I HEAD SCREWS .. ~ ® 

At Leading Dealers Everywhere 
UPSON BR INC ROCHESTER 4, N. Y. 
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Cards, Stationery, Advertising, 
)hLbe~ls, circulars, photo and movie 
titles, church work, tags, etc. Save 
money. Sold direct from factory" 
only. Raised printing like engrav• 
ing, too. Print for Others. Good 

Have a home print shop. 
Easy rules supplied. Pays for itself 
in a short time. Write for free cat
alog of outfits and all details. 

Meriden Ct. 

BRONZE FOUNDR , 

School• and Home W ork•hop• 
~fake your own castings of a lumi
num, copper, bronze, silver. Foundry 
sets are available in three sizes in
cluding 24(10 Deg. F. blast Furnaces, 
$22 .50; $29.50; and $42.00. f.o.b. 
Kansas City. Free Circular. 

KANSAS CITY SPECIAL TIES CO. P. 
0i<::~;oc~~·v ,0::;,~· 5

•
2 

Write for 
NEW FREE 
16 page booklet 

on SOLDERING 

•••••••••••••••••••• 

KESTER SOLDER COMPANY 
4254 Wrl&htwood Ave. 

Chlca&o 39, llllnors 

C.opynghred m< 'n..:tl 



GRINDER 
Three phase, . 220·440 volt, 
With flexible s h att; 3450 RPM. 
Totally en c losed motor. 
1 HP Lis t IJ 165 .. . Now $85.00 
1 lh HP Lis t . 19::> Now $75.00 
2. HP List $225 .. NOW $85.00 
J.h HP, 110 Volt St3nd 

and sh aft ... ..... , $39,50 

HORNS AND HOWLERS 
Motor driven (not a vi
brator) . Heavy d.Uty. ad
Ju.stable for high, med· 
lum or 1ow tone. 110 
vol t AC current. Weather 
proof . For alann or s ig
nal hom on boats, 
s chool ·yard s, factorres, 
air raid elren,s, etc. 
Lists at $47.00. NEW. 
iour price . . . . $15.45 

~H""""'_ E~A~T~I=-=-N-=-=-----: CIA 
HEAT BOOSTERS 

Fits any 8", 9 ", 10" furnace pipe. 
1500 RPI'<J motor w ith' 6' cord, 
m ounting frame , 7H bla(le. Motor 
110 volt 60 cycle 1550 RPM. 
Easy to 1nst<lll. Si lent operation. 

Warm those room" with long l"I.U\ll. 
stoc:k # 583. Regutar$11.95. Yourprlce$8 .t5 
10" ball bearing fan Mfg. by 
Redmond. Can be -run ver t ical· 
ly o r b or lzont.ally. 110 vol t 
AC 60 cycle motor witt) ,Plug 
and cord. New l'n oriR"Inal box. 
Uee It for the kltc)len as an 
exhaust fan, heat boo.ster. etc. 
High pitch blade, 1 /2 5 HP 
1550 RPM. only ..... $11.95 

AUTOMATIC OIL TANK WATCHMAN 
No r isk of oil tank gotn.g e mpty. PUot Ught 
tum.s on when fuel level gets down to d~er 
or minimum point ...... • .... .. ... $11.95 

PORTABLE HE_ATERS ror Contractors Lauson 
gas engine with s upercharger blower $149.00 
PREVENT FROZEN WATER PIPES! Thermo• 
stat wit h 60 tt. of ftexlble, (wrap around) 
lead heating cable . ... . .•.•....•• $18.85 

BALL ·BEARINqrln!!B,2R!w 
nrbor . b as lh" dou
ble elfd eh a f·t. 
11lh" long with 2" 
center pulley. New 
Departure double 

roll ball bearin gs. IUgbt and }eft hand thr~ad. 
Self alignin g Dodge pillow block. 10,000 
HPM. Bearl.n,gs alon e Ust at S t ·O. Com111ete 
arbor n ew. Stoc:k # 305 . , .. . ... only $5.~5 

STAINLESS STEEL TUBE 
HALF PRICE-S' to 

O.D. 
3 / 16 

11/ 32 
13/ 32 
15/ 32 
11 /J6 

1·3/ 16 
1·3/ 16 
1-3 

1·15 16 

WALL 
01506 
01301 
.01508 
·01205 
05001 
03125 

105 . 

GEAR 
REDUCER 

Double reduction. 
Operates on any 

1 /6 to lf2 
HP electr'tc 
moltor. 22 

n.r.~n. b e 
used as wtneh, operate 

turntable, electric garage door op ener, tele· 
vision antenna. Barbecue, dummy 22 00 
e levator . Re Jar $'45.00. Now Onl • 

Gas ~~!.~~A'tla!:!!,§Ji9vl!fment. 
1/z HP .. ... .. 12 gal. tank .... ... -$ 89.50 
1 HP ..... .. 50 g al . tank. . • • . . . 229.00 

1 1/z HP ..•. · .. . 5,0 gal . tank. . . . . . . 237.00 
2 HP ....... 50 g al. tank . . . . . . . 264,00 
3 HP ...... .. . 60 gal . ta nk. . . . . . . 325.00 
5 HP ....... 60 gal. tank ... , . . . 385,00 

7 1/z HP .. ... . . 80 gal. tank. . . . • . • 568.00 
10· HP .. .. .. , 80 ga1. tank . , .... . 642.00 

TELEPHONE 505 
Not a toy- but the real McCoy! Mapeto-bell 
rlnglng set; operates 2 stations or 101 2 tele· 
phones with 200 tt . wire • •••• ••••• $18.85 

HOT ROD SUPERCHARGER 
Here's a hot rod s uperch1U1f 
er at a price you can't don 
to miss. SEE HOW Tm~ 
TYPE SUPERCHARGER U 
USED ln PICTURE and A& 
TICLE on Page 67 Aug. luu~ 
of POPULAR MECHANICS. 
1\Uif, b_y Borar & Warner , 
SPEOJFICATlONS: 7¥2" wide, 
I>" deep, 7" bJgli. Weight 1 'l 
lbs. Compact and s turdy, ~ 
'base mountlliJr h o les, :v4 • 
outlet, %"' s liatt. Include• 
female Lovejoy COUIHing , 
Pric ed to<tay at $85. OVE 
SPECIAL SALE$16 95 
PlUCE ONLY .... . • 

"r,tAT"yY ELECTRIC CABLE 
Electric rubber cable, 16 cond. No. 18, solld, 100 ft, 
or more, ~r foot . .. . ......• • .... . ... . ...•. $.14! 
Electric r:tlbber cable, 10 cond. No. 18, s·o ud, 100 tt, 
or more, per foot ..•.. .. ....• . ........... . . $.1C 
E lectric rubber ca ble, 4 cond., s tranded, No . 18 , watet 

· and oil resistant, run lo parallel No. 16, 100 tt. $6.251 230 tt. $12.50, 300 tt. $25.00, 1320 ft. re'el. . ,56.0!11 
Electric .rubber cable, 3-wlre, stranded, No. 10. 4J·3 tt. 
W·lth lugs. Val. 1526.00 ..... , . .. ... • .•..... $18.5Cl 
Electric rubber cab le, 3-wlre. stranded, No. 10. sub· 
m a rine cable, underwate-r, underground, overhead, 50 
ft. ·$15, 100 ft. $30, 250 f t. $7·5, 300 ft •.. . .. $12S 
Electric rubber cable, 3-wlre1 stranded, No 6 150 ft 
reels With 1 male C•Onn,ector; 2 female, crous e h lnd. 
connector.s. Value 1211.00. At .............. $75,00 
E lectric rubber cable, 2-wlre, No. 4, 7 5 tt. lengths 
male and female conn~ctor~r .. ............. .-$60.00 

GENERATORS 
300 Watt, RPM 3 400, 110 ll,lld 220 
volt , 1-'>" s h a/tl, e40 . 00; 2300 Watt 

' RPM 1800, 11 5 volt, AO, IJ225.oo: 
3000 Watt, RPM' 2800. 110 volt DO 
Delco ball bea.rlng, 1" sbatt List 
$343.00 to you $99· SO 
at only . . . . . . . . . . . . . . . • 

MERCURY CLUTCHES 
For Motor-scooters, Motor-bikes, Lawn 
Mower R. etc. Mercury centrl!ugal c lutch 
for u s e w'lth any em a il gas englne. 3 " 

"A" belt pulley, %" bO:re. Bra.nd 
new only. Stqc:k # 400 .... $8.95 
o/4" bore. NEW .••...... . $9.95 
1" bore .•.. . . .. ....... $10.85 • 
ROCKFORD CLUTCll Manua l, bronze throw yok e 
1 lh" bore; 1" female sPline; :S" to_ng. 5.1f2" OD. 
Takes to 25 BP. PRICE ONLY •.•••.• • .. $15.00 

NEW 

YOUR ANSWER TO 
SMALL ITEMS STORAGE 
at home, office, and shop 
(IDEAL GIFT, TOO) 
So handy to keep n\\tS, 
bolts, screws, nails, 
parts, washers, stamps, 
hobbyists' needs, ~tc., 
at your fingertips. 

THIS 32 DRAWER UNIT ONLY SS.95 POSTPAID 

Stop searching, get a 32 or 64 drawer jiffy to keep those 
small items that usually get mislaid. Spot welded steel. 

• 
gray enamel finish, metal drawer guides. Dividers included 
with aluminum drawers make possible three compartments 
per drawer. Looks good anywhere. Send check or money 
order, please-no C. 0 . D.'s. Prices below. Your money 
refunded if not satisfied. Dealer's write for quantity discount. 

SPECIFICATIONS 
32 Drawer Unit 

6" Deep 
12~" W ide 
15Y.4' High 

64 Drawer Unit· 
6" Deep 

25W' Wide 
15'i.4' H igh 

Drawer Size 
1V4'' Deep 
2¥t" Wide 

6 Lont 

WITH ALUMINUM 
DRAWERS 

Dividers and Index 
Cards Included 

One piece rustproof aiCim· 
inum drawers for heavy 
service- good for work 
bench and industry use. 
.32 drawer • $8.95 
64 drawer • $15.95 

NEW SPECIAL! 
ONLY $2.95 
I DRAWER UNIT 

( 2 4 c ompartments) 

16 DRAWER UNIT 
( 48 comp artm ents ) 

$4.95 
Specifications 

6" Deep, 81'1" High 
8 Do·awer ll:l.i!" Wide 

16 Drawer 12%" Wlt!e 
Ohio orders add 3% s ales _jax. 

Marproof Rubber Feet Included with a ll cabinets 
POSTAGE POSTAGE PAID 

KAYTEE PRODUCTS, Dept. S . Box 588, Canton, 0 . 

~~~a. co;n,pkie. ~I 

Wit h each copy 
of our Mas ter 
Manual. you 
get a ye ar's sub
scriptio n to 
Chip s a n d 
Chats, a bree zy 
bimon t hly to 
k eep you up-to
date on what 
eraftsmen 
are doing. 

• 

AND RUERENCE 1001 OF WOODS, 
VENEERS, lEATHER; METAl, PlASTICS, UC. 

This Is the biggest . most complete manual 
we ever published. More new Items. on 
leathercraft. decorative metals. wood ftn
lshlng. hard to get Items or all kinds . .. In 
addition to ·our power and hand tool sec
t ions. upholstery, picture frame mouldings, 
rare and domestic woods, veneers, lumber, 
Inlay panels. 83 Inlay designs, Inlay borders, 
all tn full natural color, plus a full color 
wood Identification panel of 60 dttrerent 
woods suitable for framing . All Items at 
lowest prices from America's Biggest Sup
plier to Craftsmen. 

Send today for your copy of the hob• 
blest's most helpful book. 

Supp ly ing America's Craftsmen Slnc:e 1812. 

ALBERT CONSTANTINE & SON, INC., DEPT. PS-2 , 1 
I 797 East 135th Sl, New York 54, N. Y. 1 
I Enc losed fin d 25t for a copy of your "Ma•ter I 
1 Manual" and a FREE one year's subsc ription I 
I to C hips and Chats. I 

I NAME I 

:ADDRESS - : 

I CITY STATE I 

L----------------~ 
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GIGANTIC MAIL SAlr 

WATER PUMPS and SYSTEMS 
Genuine brand new Burdex bronze self 
priming all purpose water pumps. Std. 
pipe thrends. Will lift up to 22 ft. 
PrPl'l'urps to 30 lbs . Up to 22 g.p.m. 
Other p umps up to 150 lbs. 

'h '' BRONZE .. ........... .......... . $12.75 
3f4" BRONZE ........................ 16.95 
1.0" BRONZE ................. ..... 22.95 
3f•" CENTRIFUGAt.... .......... 6 .85 

A-C POWER PLANTS ( 3500-watt) 
• Brand new 11 o.,·olt. 60· 
cycle, :.I000· 4000·watt. Com
plete with tools. s pare parts, 
battery. full Instructions . 
• Push-button start. Easily 
made for automatic ~tart . 
• Genuine Hercules 4 -cyl. 1 :S 
H.P. engine. 
• Flne~t Hobnrt g enerator. Comp lete Instru
m ent pnnel. 
• Ideal em<>r!!'Pncy (or fu ll time) plant. For 
farmer·~. clt.y homE-s . res orts, etc. 770 lbs. 
19x:l0x4 8 In . 
• Today's cost. o,·er $485 Freight 
$ 1. 4 00.00. SPECIAL . .. .. .. 1 Collect 

AIR COMPRESSOR KIT 
Build portable hi-pressure (up to 
100 Ills.) air urtlt. Basic kit con
sists best 1-cyl. piston compres
sor , stainless 12"x24" tank, 160-
l b. gauge, genuine Brown paint 
spray g-un, du• t blow gitn. tire 
chuck. 15' hose, fittings and manual 536-90 
"How to Build." Guaranteed ... .. .... 

AIR COMPONENTS 
• Compress ors. Sing. Cyl. Smith. 

Pressures to 100 abs. at 8 C.f .m. 
Top quality ... .. .... .... .. . $18.15 

• Regulators. AdJustable 20 to 100 
Jhs. . ......... . ... . .... . .. . . $2.49 

• Hose (15' l Finest Rubber If•" fit· 
tlngs. . ........ . ............ $1.99 

• Tanks 12'x24" 400 lb. 
Mtalnless ...... . .... .. . .... . $8.95 

• Guns, P lanet dust blow •••• $1 . 21 
• Guns, Heavy Duty paint .... $8.95 
• Switch, Automatic pressure, ad

justable. . . . .. ...• . ...... . . . $4.95 

D-C ARC WELDER 
0 · 250 amps . Easy to drive with 
tractor, engine. etc. Profession· 
al outfit . Ready to use. Built-In 
controls, $99·5 0 
reactor ... . .. . 
• Unit with G.E. helmet. 
rod holders. rods. cables. 
clamps, etc. 5104-SO 
$300. value. 

TRACTOR WEED SPRAY UNITS 
• Wonderful buy In weed spray e<JUipment. 
Bankrupt dealer's and excess Inventory stock. 
Top quallt.~· units. Latest type, Less than fac 
tory co~<t. All units fully guaranteed . 
• \Veed !'Pray equipment already hard to e-et. 
Ruv at once. • Or send for Weed Spray Bargain 
Catalog. 

LOT NO. 130 ~~:o,~~asf 4-~tt~'~e.as~ftl~ly9 
genu ine T-Jets . filter. hos e, tractor mounting 
brackets, pressure gauge. Standard $32 90 
cost, $71.50. SALE.. . . .. .. .. . .. • 

Direct drive, 3/4 " 

LOT NO. 131 bronze tract or $26 95 
pump. SALE . . • . • • 

LOT No 132 Weedmaster complete s pray 
• outfit. 5-row. 17 ·ft. Complete 

with pump, jets. valves, gauge, hose. tractor 
mounting brackets . etc. Li s t. $99 95 
$150.()0. SALE... .............. • 

Send for Weed Snr'ly Bargain Circular. 
COMPLETE WATER SYSTEMS Low as $69. 
Write for pump ci rcular. 

POWER & HAND WINCHES 
• Amazing Values . Jeep winches. 
80 to 1 ratio. 5 . 000 
lb. capacity. Mounts 
on front t ruck s. 

,leeps, cars. Cost over $21 95 
$150.00 .. .. .. . .. . • 
• Finest Steel Hand Winch. 
Powerful unit complete with 50 
f t. 3,000 lb. cable. Complete 

:;f~e ~~~~· .. ~~?:~~ ;$29.95 
e EverYthing new, unless otherwise 

stated. Satisfaction guaranteed. 
• Write for free amazing bargain 

catalog-hundreds of electronic, 
radio. mechanical, tool , pump, 
other bargains. 

FLEXIBLE 
GUY and 

TURNBUCKLE UNITS 
• New 12-ft. flexible steel 

cable with 14-in. turn- ..L.-.L..-.. 

buckle. 
e 7 - strand 'i!~ galv. steel 

wire cable. 1000-lb. 
strength. . 

e Hui1dreds uses on farms, 
for business. contrac
tors. etc. 

e Guy - strengthen -
gates. fences, buildings, 
wagons, etc. 

• Ideal guy for televi-sion 
towers, many other use·a. 

• Cost Gor't. $1.10 ea. 
SALE 

10 for ...... $ 3.89 
50 for . . . . . . 16.47 

100 for • . . . . . 29.32 

MISCELLANEOUS BARGAINS 
.. We pay shipping costs on everything .. 
A. Utility Clutch ap to 6.5 b.p .. . $ 13.95 
8. V ·belt Clutch up to 1.5 h.p •.. $ 7 . 49 
c. Hand Gas Pump 10 g.p.m ...... $15 . 90 
D. Anny Field Telephone EE-8 .... $ 11.25 
E. Rural Phones (5 bar) .......... $ 12.40 
F. l'lly ncsk Phones <Ci>m. Batt.) $ 4 .99 
G. Briggs 8.5 b.p. Eoglne .. .... .. $75.50 
H .. 2-sta. phone Inter eom ........ $11.60 
1. 110-v. E lectric Chain Saw ...... $94. 50 
J. Auto Compression Tester ...... $ 3.94 

Charges 

• 

SHARPENER 

. . 

Take BELSA WPortable Sawmill right to the 
,_ trees-tum out valuablelumber for local 
~"' yurds-do "eastom sawing" for neighbors. 

\ BELSAWiasts a lifetime.Noerewneeded. 

Table model, gums and sharp
ens rip saws, combination 
saws & cut-olf saws. Ideal for 
"Skilsaw" blades. Cap. 4" to 
20" diam. Complete with ~ 
h.p. motor & 1 grinding wheel 
& cord-$64 f.o.b. Portland. 
Shipping weight, 63#. SEND 
FOR FREE LITERATURE. 

::::-• ..-'- • Power with old auto engine. Beginners _get excel
lent results. Send postcard for FREE BOOK. 

Hammer -+ 
Proof 

"How To Make Lumtier." · 
BELSAW MACHINERY CO 

8462 Field Bide. Kiln .. • City 2, Mo. 

America's mosl popular line of moderately-, 
priced screw drivers! Wide range of sizes. 
FULLER TOOL CO., Inc., 911 Faile St •• New York 59 

Amber-lianclle T ools 

BUILD YOUR OWN 
HEAVY DUTY WELDER 

SAVE 
BUY ONLY 
NECESSAR Y 

PARTS 
All necessary parts l<eady-M:tde and ea»Y to as
sem b le. Yo u can do a ll around w e lding on s tee l. 
cast Iro n and othe r meta ls after onl y a f ew 
hours pl'nctlce. ll lu,;tr ated inst ruction manu a l 
lnclurled. Sold o n 30 Day Money-Bnck Guarantee! 
Fre~> pl an s for bu ildin g case. 

ATOMIC ARC WELDER CO. 
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Gives 
100 % 
oenetration. are 
stronger than orioinat 
metal. OPerates on 110 

0 A 

P. T. HOBBS MACHINERY 
1 ntcrstate , PS-21, Portland 17 • Ore. 

1951 BUZZ MASTER 
8 MODELS - $99 up 

More cutting -"Tomorrow's BUZZ 
MASTER Today I" See the de luxe 

IIOTE 
Til liD 
IHW 

riding model. Nothing else like it. Made by the oldest finn 
in the bus iness-now in our 47th year. Many special features 
used only on Ottawa Saws. Write today for FREE DETAILS. 
OnAWA MFG. CO., 1-101 Brush Ave., OnAWA, KANS. 

r---------------------. I AMAZING NEW · I 

I WOOD-TURNING I 
1

1 

T 0 0 l S .1 Outlasts Ste'l 
1

1 

Up to 50 to 11 
I I 
I I 
I SHARPEN ONCE IN 12-YEARS! I 
I 

(UNDER NORMAL USE) I 
These remarkable tools tipped with TUNGSTEN CARBIDE will 

I astound you with their performance. They work FREE HAND 1 
equally well In wood. plas tic or soft metals- and at the same 

I time hold their razor-like Pdl{e almost Indefinitely. Tests show 1 
that they will turn wood or plas tic for days and days CONTINU-

1 OUS LY without showing an.v signs of dulling, They are the finest 1 
tools a\'ailable at nn~· pric <'. Beautifully tinished 5" blade-flush 
ground, polished tip- finef<t brass tube ferrule-9H hardwood I I handlc - o\'cr all length 14" - 25 tools to c hoos e from: round &. 
square nose from lis" to 1/z"; - 1;8 and 3/ 16 cut oft; lf2"x80° I 

I skew. spelll', r. & I. skews . turning and parting. Amazingly Low 

I 
Prices: \Vrltf' at once for free literature. I 

JOHNS MFG~ CO., DUNELLEN 3, N. J. 

~--------------------J 



SANDER 

POLISHER . 

ELECTRIC MASSAGER 
• 

Looking for a " light finishing" sa nder anrl high pol
isher plus a relaxing massager? Here it is-made by 
dependable SYNCRO . . . and the only sander of its 
kind that guarantees its Power Unit against burn
out ALL DURING YOUR OWNERSHIP- or re
places it Free. Also. the E!\TIRE sander (not j ust 
the cord) is LISTED by Underwriters' Laboratories, 
Inc. Let the new, improved SYNCRO do the work at 
240 stro~es per seconcl- just guide it. CO.llPLETE 
witlt BUILT-IN Fractional H o1·sepower Reactor Type 
.Electric MOTOR, 10 sandpapers, lamb's wool and 
fabric pads, $16.95. 

NEW SAFE SAW CUTS 
ONE INCH WOOD SO % FASTER 

~8-i ... ~~~~tr;::S~~Arm ~ith 70% LESS NOISE! 
Largest, mosL powerful of ir s 
klnd yet SA FE for kids. l deal 
ror Dad's shop, even anart.mehLs. 
Portable. Cuts any length 1" 
wood , thin metal, plasllc. UL· 
.\pproved. Thousands sold . 
C0.\1PLETE with BU I L T - I N 
f.'ractioutJl 1-/orsevowu Reactor 
Type Electric MOTOR, $22.95. 

ENTIRE Sander 
and ENTIRE Saw LISTED By ••• 

(not iust the cord) 
U.S. A, model, 110-120 Volt, AC only, 
60 cycle. Other voltages, cycles avall
ah le. Buy at dealers. If none near s end 
article pric e , we'll s hip postpaid. 

SYNCRO CORPORATION, Dept G • 21, Oxford, Mich., U. S. A. 

• 

DADO SAWING WASHERS 
Multiply the uses of your· circular saw with sensa
tionally improved Warren Dado Sawing Washers! 
Ma·ke smooth, parallel dados or grooves in 40 
different widths with your present saw blade! Dial 
the width with Micromatic adjust
ment-in 15 seconds you're mak
ing the cut. Four simple washers
precision-made in matched sets 
-no vibration, no gadgets to get 
out of alignment. No burning, 
chewing-no sanding. Four sizes 
Y2 ", % ", ~ ", 1 "-fit all ·popular 
saw arbors. See your dealer or send 
coupon today-ABSOLUTELY 
GUARANTEED! 

NO INCREASE IN PRICE! 
• 

r WARREN DADO uwiNGWAsHERSCo: hp-;:-42.1 
70 Medbury, Detroit 2, Mich. 

I Enclosed (check or M.O.) $4.95 for one set of NEW I 
I Warren Washers. My arbor size is 0 Y2" 0%" I 
I 0 3A " 0 1 ". 0 Send free booklet. (PLEASE PRINT) I 
I Name I 
I Address I 
L.::_?_ ________ s•a•• ____ j 

,FEBRUARY 1951 26J 
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BURGESS 
e/.utiUe 

JIG SAW 
SA DER 

FILER 
l'fdnft New Power Tool 

with Built-In Rotary Motor ••• 
Perfect for Every Home Project 

You'll be delighted with the smooth, clean lines, the 
accurate ed'es and the speed with which you turn out 
difficult proJectS when you own a Burgess Jig Saw. This 
fineJ low-~ost .tool saws, sands. files easily and safely in 
bah the ume It takes by hand. 
Not a vibrating saw! Fractional 
h. p. rotary motor powerful 
enough to cut ~"'wood, any 
length; to file metal up to ~, 
thick. A "must" for every 
work bench. Fully guaranteed. 
Descriptive literature on re-

. quest. 

Built-In Rotary M "Ev otor 
ery Direction" S ' 

Blade • Lor"' ~so aw 
Saw T bl .e.. .. ·Tilt 

. a e • 3500 ltPM 
Sand,g Disc T'l . 
Sanding T bl • 1 hng 
Sawdust Sal e • Built-In 

See Your Dealer,or Write: Dept. A 

ower. c 
pletely Portable C om • 
With 3 Ext • somes 
81 d ra a w 
D'a es, 3 Extra Sandinn 

ISCS • I I 0. I 2 5 • 
50-60 cycle, A.C. volt, 

c~ 

$1000 
• • 1n spare t•me 

"I did nearly ~1100 worth of busl· 
n ess In May, s harpening and re
p airing lawn mowers In my spare 
time"-says R. D . Fancett. " I fig. 
u re I made $1 oo a month," writes 
L. R . Mlchaletz. When you can 
sharpen 3 or 4 t-and mowers an 
hour with the Foley Lawn Mower 
Sharpener, at $1.:SO to $3.00, ·or 
1 or 2 power mowers at $5 .00 to 
$8.00 t>ach- just figure out the 
possibilities for yours elf! 99c out 
of every dollar you take In Is 
profit. 

FREE BOOK- . 'HOW TO SHARPEN POW· 
I!:R :MOWERS" s hows Just h ow to 
sharpen any make of power lawn 
mower with the Foley. Prices 
$97.50 to $ 159.50- eas y pay· 
ment terms available. Mall cou· 

SEND 
COUPON 
TODAY 

pon today-we'll also send FREE 
PLAN telling how t o start your 
own business without previous ex
perience. No sale s man will call. 

·------------------------------~ I FOLEY MFG. CO., 201·1 Foley Bldg., Minneapolis 11, Minn. I 
I Send FREE BOOK "How to Sh arpen Power Mowers" , and I 
I FREE PLAN on lawn mower business. I 
I I 
I NAME. • • . . • • • • • • . • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • I 
I I 

ADDRESS •••••••••.••••• • • • • • • • • • • • • • • • • • • • • • • • • • • • · I 
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AMAZING TOOL BARGAINS! 
SURPRISE VALUE 
1 OO.Pieces $ .00 

FOR ELECTRIC ~~rJ 
GRINDERS u.~~A. 

Grinding Wheels, Cut-off Wheels, 
sanding Dlsc.s, Mounted Stones, 
Sharpening and Honing Stones, 
Rotary Cutting Burs, Abralve 

cartrld~tes. Mandrels. and many other Items. 

2 CIRCULAR SAWS 50 
ON 2 MANDRELS- $ 

ALL AT ONE LOW PRICE 
1 " diameter saws em 14" Man• Post 
drels. For cutting wood, plas· Paid 
tic, or soft metals. Order at In 
once! Send Check or Money Order. u.s. A. 

12 ~ ~~~~~ !~~ ~LA~T~ !J !E~A~ $1 29-w 
IN U.S.A, 

Actual s ize. 
Asst. shape!l 

on 3/32" 
shank. For 

die m aker s . 
h ome work· 
shop, e tc. 

SCHUPACK SUPPLY 7331 Cottage Growe, Dept. S-21, Chicago 19, Ill. 

Fl 
ILLUSTRATED BARGAIN~~~~~~ 

s your own ••• easyl 
Do expert saw filing without experience. 
ICHp your hand saws extra sharp, true
cutting. Easy to use. Mon- COMPLETE 
ey back guarantee. Cash $2 95 
with order, prepaid. (COD • 
postage extra.) WITH FILE 

A SPEEDCOR TOOL!~s~1 !~~~~e~·SI;~~E!~~~-~CO~R~P~. ~p~~-~2~ 
DESIGNED FOR THE 
HOME WORKSHOP 

A penny postcard will bring you a 
folder showing in use the most ver
satile wood -working vise (the 
Versa-Vise) you ever imagined. Use 
it upright, fiat on its side, turned 
to any angle! Mail a card now. 

THE WILL-BURT CO. 
Dept. PS-5 Orrville, Ohio 

CUTS BEnER • COSTS LESS I Accurate, 
fast: cuts smooth holes in hard or 
soft wood. Chrome vanadium steel 
blades, all chrome body. No. 250, %"-
1%", $1.69; No. 251, %"-3", $1.89. 
GUARANTEED. At your dealer or 
write 

ROBERT H. CLARK COMPANY • Beverly Hills, C•lifoml• 

SHEET METAL. BRAKES 
Fonns angles. flanges and Plttsburgb locks. 
26 gauge steel, heavier aluminum. Cam 
locking, Portable. ean be bolted to bench, 
or clamped to edge of truck. All steel . re
Inforced . Shipped Exp. Coli. 30" size. Wt. 
S4 lbs., $26.50. 36", Wt. 66 ibs. $31.00. 

0 48", Wt. 100 lbs. , $45.00. Floor mount· o - - - • 
Inca, portable, 32" high, $7 .oo. 12" 30 .. -36"--48" 
BRAKE. Fits In vise to fonn difficult compouna belfds, up to 20 gauge steel. 
No.t illustrated ..... .. . .. ..... ... .... .... ..... . ... . . ..........• $12.50 PP. 
24" CURVE FORMER, Capaclty-16 gauge steel. .. .. ... . ........... $10.00 
IRON BENDER. It~x2" capacity. 9 parts. All steel ........... $10.00 PP. 

lfnmediate delivery. OriiPr dirPCI. rash. or C.O .D. ur aend for folder. 
VYKE BRAKE CO., S-1116 So. 27th St., Omaha 5, Nebr. 

Copynghted matenal 



SURPLUS MACHINE SHOP TOOLS AT PRICES YOU CAN AFFORD - • 

SET 
3K 

HIGH SPEED STRAIGHT SHANK DRILLS 
SET 
1K 

SET 
2K 

30 Selected High Speed Straight 
Shank Drills from lAJ" to lf4 ". 
$15 value. New and slightly u,;ed 
s urplus. Priced at only ........ . 

10 Different Size High Speed 
Straight Shank Drills from lf4 to 
1.:!". Extra l.ong l>rllls. S30 va iU<' . 
Prlred at only ...... . ........ . 

$2.95 

$3.95 

10 l>ltTen.mt :Size High Speecl ~tralght Shank 
J>•·ill!; fn>m t ·.r to I "~ Extra Long Drills. $40 $6.95 
value. New and s lightly u sed surplus . ...... . 

t I I~ HIGH SPEED 
MORSE TAPER SHANK DRILLS 

RECONDITIONED DRILLS READY TO GOI 
PRICED ONLY FRACTION OF NEW 

1/4"-$.25 27 / 64"-$ .42 25 / 32"-$1.20 1· 3 / 32"-$2. 50 
9 / 32" - .27 7 / 16" - .42 51 / 64" - 1 .35 1 · 7 / 64" - 2.65 

19 / 64" - .30 29/ 64" - .45 7/ a " - 1.50 1 · 9 / 64" - 2.70 
5/16" - .31 15 / 32" - .45 57 / 64" - 1.55 1 · 11 / 64" - 2.90 

21/64" - .32 31 / 64" - .ss 15 / 16" - 1 . 65 1·13 / 64" - 3.00 
11 /32"- .32 41 / 64" - .90 31 / 32" - 1.80 1· 7 / 32" - 3.00 
23/64" - .35 23 / 32" - 1.05 63/ 64" - 1 .85 1·15/ 32"- 4 . 50 

3/a"- .35 47 / 64" - 1.15 1 " - 1.95 1·17 / 32" - 5.25 
25/64" - .40 3/ .. " - 1.15 1 · 1 / 32"- 2 . (10 1·3 1 / 32" - 8.75 
13/32" - .40 49/ 64" - 1 .20 1-5 / 64" - 2.50 

SET 
13K 

Dl~~ounts on Quantity 

HIGH SPEED TAPER SHANK 
CHUCKING REAMERS • 

SET 20 Llllferent S ize High Sperrl :\lorse Ta· 

K per S hank Chucking Reamers up to lh" $6 9 5 
8 wit h No. 1 and 2 tapers . Priced at only • 

SET 8 Different Size High Speell :\lorse Tn· 

9K per Shank C"hucklng Reamers from v 4 
to 1 ". P r iced at only .. . ...... ... . . $4.95 

HIGH SPEED STRAIGHT SHANK 

SET 
11K 

SET 
12K 

• 

CHUCKING REAMERS 
20 ll iffert•nt Size Hl::,::h "'P•·ell 
Straig ht Shank Chucking Reamer s 
up to 1,2 ". Priced at only ...... . 

10 llllferent SIZ(' High SP<'ed 
Straight Shank Chucking Rl'amers 
from lf2 " to ll.AI". Priced at onlv 

$6.95 

$9.95 

15 Different S ize High :Spe<.'<l StJ·al::.::ht Shank $6.95 
Chucking Reamers from If•" to 1". Priced at only 

P¥3 HIGH SPEED 
HAND TAPS 

SET 10 l>lfferent Size High Speed 
14K Standard T hread Hand Taps up 
to o/4 ". Plu s No. 6 Tap Han d l e 151 32· 

:tv~~l~~~~. ~~~~~~ .~~~~~.e.t~ $5.79 

~~~~:rn~,~~=-• TA.P No. 6 (5 /32" to $3 19 '- • ' HANDLE a;4 " Cap.) Only. . . • 

WOOD FASTENERS 
Don't split Wood-Use "CHEVRONS" 
hardened steel FASTJ::!'\ER. Draws wood 
together eliminating doweling. mortis
Ing. nailing. Hammer ln- "Pres to" - a 
firm joint! No wobble, no di s tortion. 
Lend~< ar tistic appearance. Ea>'IIY counter
s unk and conceall'd with wood fill e rs. 
For hard and s oft wood!<. For m ill work· 
ers, artisans. HOME CRAFTSMEN. f o r 

making and r epairing screen~<. doors. sash. f rames. cabinets. rurnl · 
ture , moulding. %" depth, for thickness w o od up to 1 lf2". At your 
dealer or send only $1.00 NOW for GI ANT box, postpaid. Money 
hack If not d e llll'htcd. 
E. B. PACKARD CO., Inc., Dept. PS-2, 139CedarSt., NewYork6, N. Y. 

HIE BIGGEST 

VALUE 
ON TH I[ ' MARKET 

OI.KC:T f'AC:TD•Y TO YOU 

DOES WELDING, BRAZING, SOLDERING. CUTTING 
It's the finest, precision built heavy duty tra nsformer-welder avail
able"for home. farm. or shop u~e . Doe~ work you'd expect from 
costlier machines. EASY TO OPERATE. Do expert work; follow 
simple instructions. Works on iron, steel, brass. bronze, aluminum 
and other metals. Operates from any properly wired 110 volt 50/60 
cycle AC line Save time, Make money-Build or repair auto, home, 
farm or shop.equipment, etc. for yourself and o thers in spare or full 
ltme. Comes complete Ready-To-Operate. Order today for 10 day 
tria l on monev back R:uarantce or write fo r Free J~articulars. 
DYNAMIC WELDER CO., Dept. 03-886. 15 E. 23rd St., Chicago 16, Ill. 

; 
HAND REAMERS & TAP HANDLE 
SET 
15K 

10 Different Size Hand Reamers from l/4 " ·1 ". 
Majority Rrand l'>cw P lus l'>o. 6 Tap Handle 
( 5 / :J:.!"-3"" Cap) 830 Value. · $9 95 
On 1~· . . . . . . . . . . . . . . . . . . . . . . • 

SET 
16K 

20 D lfferl'nt S ize Hand Ream· $ 
ers aK a hove with Sam e Tap 16.9 5 
Handle. only ... .. ......... . 

BRAND NEW HIGH SPEED 
COMBINATION DRILL AND COUNTERSINKS 

8 PI!Teren t Size from C:.! to M I • I l l H dri ll x 1 :l t fl.l 
SET body to 7 /32 drlll x 5AJ body) 60 degree of counter· 

17K 
sink. The se new counters inks sell new from 7 :>c to $

3 9 5 $:.! . 50 each. Your price for this set of 8, while 
th<'lo' l~t st . onl}'. . . . . . . . . . . . . • . . . . . . . . . . . . . . . . • 

HIGH SPEED WOODRUFF KEY SEAT CUTTER 
SET 5 Different Size Cutters. Can he u sed 
18K as mounted milling cu tter o r circular 

saw. All with lf2" s h anks, widths u p to 
14". diamete rs up to 11f2". $ 
l'rh:ed at only ... .... ..... · .. 3.95 

BRAND NEW ROTARY FILES 
SET 7 Different p c;;. High Spec>d 

19K 1/4" Shanks. tCompl<.'tc> Set for 
Less Than Cost of $

4 1 9 On<.' Rotary 
Fl Je) • • • • • • • • • • • . • • • • 

SET 
20K 

14 Diffe r e nt pes. $7 49 
as abo,·e . . . . . . . . . • 

BRAND NEW 
MOUNTED STONES 

SET 100 s tones, 3 / 16 shanks, 
21K round s. points, cy l inder 

shapes, etc .. ·T·h·e.se. $6.98 
100 pieces. Only 

PESCO HYDRAULIC 
GEAR TYPE PUMP 

Hated at a G PM @ 3750 RPI\t @ 
I 01111 PSI. Female type drive ... . • .. $8.98 J>lsrounts on Quantities 

Money Bac:k Guarantee All Mdse. Mixture of New and · Re
conditioned Tools Unless Specified Brand New-All Orders 
Shipped Post Paid saving you up to 25 .,. on total delivered cost. 

Write for free Catalog Describing 
Thousands of Bargain Cutting Tools. 

7x50 
$36 

Illustrated 

"I\ 1nool Mar~er
sa\h'r\11& tnl ud 
£\ettrlt torch lnclud· 
d tar ,ra•Pl actloa 
i\ 11 11tra ces_t_. _ .. 

INOCULARS 
TELESCOPES 

Big Bargain 
Catalog Free 
BROWNSCOPE CO. 

Dept. 2P, 24 West 45th St. 
New York 19 . N. Y. 

OVER 50,000 SATISFIED USERS 

$4180fJ,-~~~$3350 F.O. B. 
VALUE~ COMPLETE 
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. All-METAL 
SHAPER FENCE 

$9.50 
F .0.8. Detroit • 

ROUTER & 
MORTISING 

BITS 
$10.50 
set of six 

v.•tov2• 

SHAPER 
CUTTERS 

$5.75 
Inc.· 4 Blades 
for Shaper or 

Dfill Press 

IRAIIIS cenars, n Wash Trays; 
CIRCULATES Oil; 

IRRIGATES Gardens 
ORIGI NAL "Type P" Pump has 
1,001 year •round uses-home, shop, 
garden , fann. DRA{NS cellars, cis· 
terns, wash tubs, ditches, pools . l ll · 
RIGA1.'ES gardens, lawns. CI RCU· 
LATES oil , coolant. SUPP LIES wa· 
ter to elevated tanks 
from wells as deep 
as 25 feet. 2400 gals. 
per hr. capacity. 360 
GPH 75' hbrh . 151!0 
GPH f rom 25' well. 
1" suction a nd ~" 
discharge J>Orta fi tted 
for hose. Qu iet, hum· 
less operation. Use 112 
to IJII HP motor. Eas· 
lly Installed. Com
plete lns t n•c· 
t l ons fur
nished. DOER 
N OT CLO G 
OR RUST! $6 95 

ONLY • 

ROTARY WOOD 
PLANER $7.50 

1' and 2%' DRUM 
SAND 

ROTARY SURFACE 
SANDER $5.95 

$10.85 
F.O.B. Detroit 

All-METAL 
DRILL PRESS TABLE 

15 ESSENTIAL WORKSHOP OPERATIONS ••• 
You can convert any standard make drill press into your most versatile, 

useful, low cost workshop tool. Barron Precision Tools now enable you to 
p·erform 15 indispensable shop o perations-surface-plane wo ods and plastics 
- rabbet - tenon- panel-bead-groove- bevel- mortise
route- cut dovetail- sa nd surfaces a nd contours-shape-cut 
moldings-grind and b uff. O ver 200,00 0 Barron Tool users. Every 
tool so ld on full 10 day money back gudrantee. 

See Your Dealer • • • Or Write Direct 
BARRON TOOL COMPANY, INC. 

326 Architects Bldg., Detroit 1, Mich. 

WHICH OF THESE 4 PUMPING UNITS DO YOU WANT? 
TYPE .C-4 ~~"~~~ 
rect Drive . I deal 
for plumbln.l!: ftx· 
tures b e low sew
e r line. Complete 

GO.~ with l.l4 HP mo· 
tor $23. 4 5. With· 
out motor. o n ly 

$11.55 

JH>IIpaid if check or 
mon e11 order with 
order. . $12.95 

CHRONOGRAPH r.:-:::
& STOP WATCH 

95 Only + 10% TAX 

I·Day Automatic ,.Calendar . 
pr, cision timep ie ce and 

chronogra ph at an unusual lo.w 
price. Imported Swiss jeweled 
movement, Radium Glow 1" 
dial, red sweep-second hand, 
shock resista nt case, meta I ex· 
pansion wristba nd. 1 Yea r.Guar
antee, 5-day Free Trial. 
Choice of white, black dial. lSTARTl 

---------
fully 

Guaranteed 

With o ur six Inch too l s teel cutters 
m a ke m ou ldings. c astngs, drop-leaf 
tables. g rooV'I!s beading and Jointing. 
Moulding c u tte r s , A 1 ln . wid e 
$ 1.75. llh ln. $ 2.25. J o inting c ut· 
ters, ' B 1 ln . . $ 1.75. 1 1!:~ ln. $2.25. 
E 1 ln. for droP·leaf tables. $1.75. 
E 11/:t ln. Makes :V4 ln. cove & Quar
ter . 1112.25. Pos tpaid. Gu a.·an teed, 
State s ize · ho le, Lis t & Fold er f ree .. 

. JOHN A. SANDSTROM 
Rt. 2 · P. Clearwater. Fla • 

The only wOO<I s<uJy ko< on <he n1nrk~<. C:nn<n•ns H 
wooJ nnd wouJ pn)(.hu: ts Sp<:Ctrl'ICn S 512e y,c"' x. 11/. .. "x ;;··. 3 0 

~-f· page ,JenCt fy in~ manua l w •th ; I mn~niftcd c ross sec· 
u ons; a l ll·puwcr h:o nd le n< ami kAifc ~end tl116 ad and 
on lv $11 SU wdaJ fur Jch"~'l nnl phu·c '" cununcn<ol U S. 

DEPT. SB-7, Fifth & Hamilton, Pittsburgh 6, Pa.1 
I Send ............ Watches@ 8.95 + 90• tax. Enclose 0 Check, 0 Money I 
Lo~~·-o_s~~C;_9~·_!r~t.:_a~e~~~s:_&!_i~~~~!~!!n.:.J 

TIMBER ENGINEERING COMPANY 
1319 18th Sl., N . W ., WASH I N G T 0 N 6 , 0 . C . 

Make These Cuts-And Hundreds More 
With Aliddin Shapers for Circle Saw and Drill Press I 
CIRCLE SAW WOODSHAPER, MODEL # SA-10. (left) 
Solid steel. Ab solut ely safe-b lad es lo c ked In position 
w ith scr ew s a ll the way through . In ordering, . st at e 
d iameter of your circ le saw s h aft . Complete, as $1 j 95 
p ictured , with 6 p air blades and t ool rack . "'-
DRILL PRESS WOODSHAPER MODEL # 60. ( r igh t) 
Hea\'Y•duty shaper . Exclusive pilot bearin g e liminates 
!ilde thrust, chatter . v ibration -assures s m ooth cut· 
tlng a ction. Com plet e, as pictured $12 95 
w ith 6 pa tr blades. • . • . . . • • . . . . • . . . . . . • • 

ALL ALADDIN TOOLS ARE GUARANTEED 
Send cash , check, or M . O. today. 

NotioruJll!l Di.tribwted b11 · 

BERTRUM F. ENGINEERING A SUPPLY CO. 
MAIN STREET - ~ MO • 

• Cllpyngh'ed m tenal 



Brand 
New 

WESTINGHOUSE 
Air Compressor 
Reg. $60.50 • • 
Model T-1 Brand 
New - 2 CYLIN
DER PISTON TYPE 

• Only 

$21·50 

Operet- with 1/ z H.P. Motor 
or equlvelent a•s enaine. 

Compressor has 2" bore, lli2" stroke, ball bearlrtg, 
3.27 CFl\1 a t 600 R.l'. l\1 . Capacity up to 6.64 CFM . 
Size 9"xiJ1·~"x6's". \\'t. 26 lbs . Brand New 
Compressor, pressure tank, air gauge, 

LIGHT PLANTS 
BraDd New! 
War Surplus 
SiQnal Corps 
Power Unit 

PE 197 
1115 volt 6 0 
cycl e A .C. sin· 
gle ph ase 5 
K.W. Hobart. 
water coo led . 
14 h .p. 4 c y l-
Inder Hercule~:~ · 

air chuck, 20-ft. hose, pop valve, copper 
tubing with 4 brass flared fittings for $ 
connecting compressor to tank, 4-way 
cross and 3 nipples. 

.50 

e ngine. Remote Control. complete panel 
board with l n><trumen tK. 150 ft. au tomatic 
remote contr o l cable with reel: I 50 feet 
:6 hea,·~· duty wire with reel: h OU!<cd ln 
metal ca><e with replacement p ar tK -and 
tools . Cable with r eels a lone worth $400. 
Hegularprlceofunlt$ I 900. ssgs 00 
S h ipping w t. I 2 50 lbs. • 
Our prlcef complete . 

.o.b. Chicago 
Same unit, slightly u "t>rl. $495.00 
l<econ<1itlonecl. Fully gum·· COMPLETE OUTFIT, wt. 52 lbs .... .......... ... .. 

EQUIPMENT LESS COMPRESSOR, $12.50 
COMPRESSOR SEPARATELY. $21.50 

TANK ONLY, $6.95 

a n teed . . . . . . . . . . . . . . . . . less cable 

~fiN~·.~· . ~-~~~. :?:»:~~~ $295.00 

Save nearly ~ on Gas Engines! 

'Red Seal Continental 
6 to 1 REDUCTION GEAR 
1 CYLINDER - 4 CYCLE 

111z HP with 6 to 1 reduction gear. 
Operates at 450 R.P.M. For lawn 
mowers, scooters, garden tractors, 
pumps, compressors, generators. etc. 
Li s t Price $79 .5 0 . $47 SO 
Shioping weight 54 • 
lbs . SPECIAL PRICE 

LWORTH V-BEL CLUTCH 
Takes starting load off engines or motors. When 
s peed Is reached. a lllp of handle s hifts clutch 
from Idling to dl'lvlng position. Handles "A" 
belts, 2.a5" pitch diameter. 5.1!" bore. Ideal for 
u~;e with lawn mowers. garden tractors. home 
workshop motors. et<'. 31/4" long. Safe$ eas y to 
mount. sealed bronze bearings . 7 SO 
pnsltl,·e action. Shpg. wt. 3 lbs. • 
BUSHING FOR lf :t" SHAFT, 15c 

SAME CLUTCH FURNISHED WITH 3/4" bore SS.SO 

PORTABLE ELECTRIC HAND SAW 
Tile Zip Sawer With ALL the Features 
ti l/4" Ulameter saw blade, 1/2" s quare arbor h ole. 
:llaxlmum dept h or cu t 21,18" . ( At 45°, 1 :.Y4 ". 1 
Minimum depth of cut II" . Ang u lar adjustmen t 90° 

to 45°. No-load s peed. 520 0 r . p .m , Full load 
"peed . 3200 •·.p .m. Ampe r e><. full load, 8.0 . 
Unlv£>rsal AC:· I>C motor, I 10/220 volt. Dl-

AUTOMATIC COMPRESSOR UNIT 
113 H .P . heavy duly capacitor 
motor . AC 110/220 volt. 60 
cycle, 2x I :.y4 Inch p iston type 
compressor, splash feed l ub rica
tion. 12x24 Inch tank. auto· 
matte p ressure s w itch. CFM 2.8 
at 100 lb. pressure. or !50 Ibs. 
press ure for Intermittent dut:v. 
Check va lve. safety valve. ai r 
r~gulator wit h gauge a nd filter. 
20 tt. air hose with air c huck 
for Inflating tires. V. belt drh·e . 
Mounted on 2 wheels . ball hear
Ing. with 2"x 1 0" pneumatic 
t l reR. P ortable with handle . 
Shipping wt. 90 lbs. 

SPECIAL PRICE ... .. . . sgs·~o 
BRAND NEW 

Same unit $107 50 with Gas • 
Engine 

AUTOMATIC PRESSURE AIR REGULATOR AND 
SWITCH 
FOR AIR 

OR WATER 

20 to 40 lbs. 

$6.50 
125 to 1 0 lbs. with $13 75 
unloader. . . . . . . . . • 
1/4 " check valve ..... $3.25 
liz" check valve ... . . $4.75 

1/4• Air 
Regula· 
tor,Gauge 
and filter. 
Wt. 5 lbs. 

Ne w 

$8.95 
Heg ulator 
and Gauge $5 95 
only . . . . . • 

~~r.\" ~~ 1.t~~ $3.25 • menslons: 1 l l/4" long: 91/2" wide ( ripping 

~~~~7 .. h~,d'~~~~i .. l:~::~t~'gJ\,~~~t,~c;;;:t:~a~~: "WELL WORTH" BLOWER BARGAIN 
blnatlon blade and 10 ft . cord and $]9 95 
plug. Wt. I 11-2 lb!!. P r ice . . . . . . . . • BRAND NEW 

Quiet operating. Doable wheel Inlet. 
rloub le width blower. For hellllnJt . 

• \"e ntllatlng, cooling. ai r waNhlng. ex-
FLEXIBLE haus tlng and forced draft. Dl· 

MENS I ONS: 1 0" wheel: outlet 
131J8"xl 1 3-k": Inlet 8 3/4". Height Bra nd Ne w 

%" Core' 
Ball bearln~r 
handle and 
arbor . Oper
a tes on 1/.c 
H .P. Motor 
at 1725 or 
3460 r.p.m. 
S29.00value. 
Wt . 8 Ibs. SJ&-50 I 

19". Width I 8". Depth 161;2": 
C.F.M., 1/<1." S.P. 1600: out· 
let vel. 1 67 5• m otor 1/4 H.P. 
with overload relay: rnr•1 & 

cy. A .C. S hip. 0 
plug 110 v. 60 $47 so 
wt . 6 7 I b s. 
Special price .• 

Blower less mo· 
tor and drive . . $27.50 

Prices f. o. b. Chicago. 
Money bade guarantee. 
Send checlc or money or
der today, Prompt ship
ment. 

NEW CATALOG 
Motor IUide, air compreaaore, home 
and factory workahop toola, light plants, 
luggage bargains. Send lOc for postage. 

WELLWORTH TRADING CO. 
1831 S. STATE ST. DEPT. B-2 

Buy Early- SAVEll 

POWER MOWERS 
Rotary Reel Types 

$4495 to $12995 

Write for Illustrated Booklet 

ATLAS KEEN-MOWERS 
228 Sw. Blvd. Dept. PS Kansas City, Mo. 

ONLY 

$~~~~0.8. 
coqtlttel 

No experlenl:e need~. Follow 
simple Instructions, weld on 
iron, steel, bronze, brass, alu
minum, and other metals. 
Plugs into any properly wired 
110 volt A.C. or D .C. line. 
Make or save time and money 
doing repair work for yourself and others. 

· Repair men, farmers, tinsmiths, home 
and auto owners, hoobylsts, etc., ·say 
FOUR-WAY pays for itself o'Vet and 
over. Order· today or send foe Free detll;ils. 
FOUR·WAY WELDER COMPANY Dept. F3-BB 
2a28 So. Mlchlpn Ave. • CJtlca10 18, Illinois 
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You don't know 
your own strength 
until you take hold 
of these Utica 
Pistol Grip Pliers. 
More powerful 
because your 
wrist is straight 
-not cramped. 
When you pull, 
the jaws tighten 
without further 
effort. 

Easy to use in 
difficult places. 
Many uses in the 
home-workshop 
or garage. 

Just take hold of 
these pliers. They tell 
'their own story. They are one of a 
fine line of Utica p'liers. Your local hard: 
ware store will have them or get them for 
you. FREE-descriptive folder on reques~. 

/1550 
$2.20 

fl/$111. 111/fl SLIP JOINT· 
PLIIIS 

TEETH 

Oregon Chain with Fast-File Tooth! Best for 
your QOwer sow! Speedy cutting! Fast-filing! 
Long lasting! Ask your dealer for Oregon 
Chipper Chain with Fast-File Tooth, the stand
ard replacement chain for all saws. Or write 
direct to factory specifying saw make, bar 
length. Address Desk 1 52. 

Oregon Chain Goes With Any Saw 
Any Saw GOES with Otegon Chain 

LOOK FOR THIS SIGN + 

ORECON 
Saw Chain Corp. 

SAW CHAIN SPECIALISTS 
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rnn this needless 
forever with expense 

RECLAIMO Today's Mosf 
Ad•anctd OIL RE-REFIHING,filter 
FOR CARS, TRUCKS, 

TRACTORS C. DIESELS 
Continuously cleans and RE
REFINES motor oil as you drive 
!by ut iliz ing motor heot )-keeps 
oi l in high grade lubricating 
Quality at all times! 

"RECLAIMO" 
e REMOVES SOLIDS (by filtration ) 

e REMOVES WATER (by distillation~ 
e PREVENTS Excess Fuel Dilution 

• ~REVENTS Acid and Sludge Formation 
• ADDS Thousands of Miles to Enaine Life 

MAINTAINS Stab!~ ELIMINATES All Oil V ISCOilty Changes 
FREE 32-PAGE BOOK "OIL FACTS" (with bono
fide $1000.00 offer on page 301 , Qives you the 
complete "Recloimo" story a nd details of our 
extraordinary 90-DAY NO-RISK TRIAL OFFERI 
Wnte for your copy TODAY! 

DEALERS 
WANTED 

U.S. BUREAU 
OF STANI[)
ARDS, Bul. 86 
States, 
does not wear 
out- mechan-

. ical 

GENERATOR. TRO u B LE RE6ULATOR 
BATTERY 

REPLACE VOLTA<7E RE<7ULATOR 
w1 AMAZING N WATTAuE; TH Ew REuULATOR. 

. . uREATEST ADVANCEMENT IN AUTO 16HITION · . ~A SINCE THE. SELF·STARTE.R 
. .. · .. ~·;:;DRIVE WITH OR WITHOUT BATTERY 

• • <:.' 100, 000 MILE lfONEY BACI< 6VARANTEE 
STATE MAKE.,.. MODEL oF CA R Alto SEND"" FREE. CATAL06 

SciENT/ FJC E.L£CTRIC Co P.O. BOX 21~P2 .STA.H Ckvtllll~.lfll/0 .. 
• 

D. C. ARC WELDER 
$300 VALUE-ONLY $97.50 

200 Amperes Continuous Duty. Up to 250 
amps. intermittent duty. Easily mount
ed on your tractor. Welding range from 
0-up by dial type control. 1-Yr. guaran
tee with money back 10-day trial period 

. Write for FREE literature. OR send 35c 
for PLAN "Build Your Welder from Air
craft Generator" . Write today 

LEJA Y MFG., 823 LEJA Y Bldg., Minneapolis 8, Minn. 

At 
Better 
Hardware 
Stores 
Every· 
where 

Pat. 
Pend. 

Can Be Used With One Handl 
Any l/4" or 3fe" Drill a Powerful s aw 

In ONE MINUTE 
" A.ItCO-SAW" Is a rug~red tool 

with 4 " with right ang le gear drive (no 
"HYCARBON" c lumsy, dangerous , direct drive 

C 's t wit h drill sldeways·j . Works like a 
· fJra~~u hig h priced ,.Porta ble s aw . 

CUTS 1-S/ 16 , or 2x4 by turning over 
ONLY ARCO GIVES YOU ALL THESE 
F EATURES: Safety-yoke assures 
rlgi rt connect.lon and absolute safe
ty-Big handle affords firm g r ip for 
two-hand operation- Precision one· 
piece gear box- Self-lubricating 
lifetime bearings - VIsual guide 
and wide shoe-plate for straight , 
square cuts- Lowest priced, qual
Ity Replacement Blades. 
"HYCARBON" 4 " Croncut or 4" 
Combination Blade . . ... $2.00 ea. 
90-day Factory Guarantee 

ORDER TODAY at your dealer or send 
us check or M.O. (Postpaid). C.O.D.'s

Postage extra 

UNCONDI710NAL 'J 0-DAY DEALERS-Write for 
MONEY BACK GUARANTEE nearest Jobber. 
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Bolts, Screws, Geors, WhMI 
•ngs, Sprongs ond C lampe. 
No. 106, S lbs, , , , , , 

- T.., ouarted F il.,, 4" to 
, iroc luclos 3 Visona, ho If r.....,, 

~w.,,..,,,,~s, •ills, ole,. ifl aoconda o ... _.e 
111 ..... c_,iti ... J vu..., •'

r... ... ~~ - PfCoforo.-iro •ir.F·1 9 
1 - Yo I wont 

this - arOt.Wid. 10 111corto & MIQI puJ. 
loys rongint!,-' 1" to S" •"h bolll Oftd 
ono pioce inga. Tho so oro o ircroft 
p,ul loy1, tho bost 111odo with 1 00'• 2 95 of uaos. A WOHDEII'UL IUYIII • 

COUHTERSIMIC MIX,H.-16LWido assart· 
-"'· Eocoll.nt conditi Ofto Hi .. s~ •-1. , .. ,art .. nt ol ten 1000 ond 1100 
woth r.' lot s izes ranging fr-
3/32' to 3116"No. C~1 2.69 
SCRIW MIX - 5 llos.,lnclud ing aucri· 
MOnt of woad and rnoeh ino scrows.Many 
1 i•••• Sa,. doll art and alway 
havo pl.nty ol ICNWI on hOftd, • 1.39 
HUT Mil •1-3 llo~o appra., SOO nut, 
Anchar, Lack, Coati., H .. , Elastic St.,. 
Nuts, ole. Y au'll olwayt h- p!.nty of 
Nuts ill ... I hap. NM-1 

~~~ 

KE:j-cR MIX - No. 168. RM..., assart· 
-': Special Toper liM finish Roo...,s. 
HI .. S.-d s ... l. Sli .. tly uMCI but in 
••c.ll.nt condition. Ton assorted sla., 
ranging fr0111 .168•.16.5 & .24·h21S to 
.42Sa .385 & .432• .403. 0... olarwwarth - s•lli:r :::·of,.... 4.49 

AJBCBAn' CABLE 
!hst roslstollt olloyod st .. I, ntro flu· 

ELEC.TRIC 
CTU- 2 Foote loneor actuator, 24 Vo lt 

A.C. or D.C., 8500 R.P.M., 1/6 H.P 
S..oos w.....,d motor, 4~" stroloo on 13~ 
seconds . Compress oon and tens •on'Loods 
up to 7SO lbs. Adtustoblo mocro swotch 

lor lomols of travel, Overall 6.~" 
length rotroctod II.. g... ~ 

Huncloods of usos fer ony 
~icol clovice nooding 
controllecl 2-woy act ion, 
opens, c lo.es, ra•••• 01 

lowers d-s, 
windows, ~tes, w lves . 

ACHOMETER - Typo 
a .. s 011 cliroct drive 

.&.::.' thoft. Ro..- is 0 to 4500 RPM. • 
..,,, fer uso an sing!. ongi• pla•s ar 
~tt, autot, oleo Or;,.. diroct "-co
shaft • at 2·1 reduction,._ 1'171t 
cranks~. • • • • • • • • ~ 

llolo, Pf•·fOI'IIIO<I- 7•19 sttoncl-on rAis . 
1/ 16" ••• ·~ ft.l7/J2". • • • .. ft. 
) / 64" ••• 4lSt ft. 114" ~ ••• ~-ft. 
3132" ••• Sf ft. 9/ 32" •••• 10~ ft . . .... _ 
1/ 8", ••• SlSt ft. ,S/ 16" •••• 1~ ft. 
5, "32" ••• 6f ft. 13/ 8" •••• 1 ~ ft. 
' 16 ... . . 7t ft. 1112" •••• 16}1, ft. l"'loil:l 

on los • StMI Colo.. Bromo Cobl. 
1/1~". • 7. ft. 1/4" ••••• lS. ft. 
1/8 ',, , 1 ft. S/1 , , , , ltf ft, , 

0 

._,.,~.. Geot 
Rotlo w Dlroct 

om.. 

NAVY WINCH 
Hero's o rool PALLEY BA~GAIN. 
Oosignod to hold, pay out, and rool 
in s .. el cable used in towing targets, 
Copocity 2500 ft, 1/ 8" or 4500 ft. of 
3/32" coblo, Hos gear driven rotot• 
ong cloum, broke bonct on clou"'• "'tchot 
and powl to sot broke, detacha ble 
c"'nk hondl. for rototong 
drum.Si&e o pproaomole ly 
29". 13)i''. 13" ••••• 

LEAR E 
MOTOR. 24 volt, 
6 amps, series 
wound ro-s ible 
mater with over• 

loocl chAch. turns 11,000 ~.P.M. 
Has 11 Ia 1 goor reduction baa turn
ing 1000 R.P.M. a t take-<1ff. Adoptable 
to flo• er rlgod ci- ovo, Lomil switch boa. 
Sin 10" • 4" . $ '22 

SAMSELL MOTOR 
27 volts, 16 o111ps 
1/S H.P . rover· 
s iblo, serios 

wound an tnotor, 3800 R.P .M., shaft 
9132,. doomo..,, 12- spline. 4·1 / 8" " 
2.J/8" . OHLY 

AR HEAO MOTOR 
Heavy Duty G.E. 

Goor Head Motor, 
l)S H.P ., 24 volt 
DC, 125 amp rev• 
orsibl;.,..,or will 
drive reduction 
goor booc unit 

44.5 to 1, resulting in 168 R.P.M. at 
S/ 8" diameter toke-<~ff sha ft. Motor con· 
loons oloctro magnetic break, 

UNIT COMPLETE/O!tMOTOR 'I.f5 

GEAR BOX ALOHE u 
LEA THERETTE 

to cover Chol n , P.tle Ffi!
0
Mt••• 

NoohL Auto St ohL etc . II celors 
AT A DARGAII~ PKICE. · Pr ice 

Wodth Colors (per rn, yd ) 
36" l llo Rod,Brn,Biock, , , .$1.19 
36" Lt.Gtn,, Ok, Gtn,, Slue •• $1.65 
S4"(appr0li)- Red, Brown, Lioflt Blue, 

Ivery & Yellow , ,$1.95 
PLASTIC LEATHERETTE 

ter ·proof and Heat Resistant plastic 
in Yo llow, Chinese Red,Gtey, " 

S.own and Yacht / 
" •• OHLY 

Nsw/1951 
t'AT~tfJ6 

PACIC£0 WITH IAIGAIIGIIII 
Just Off Tho Prouos iJI~ 
Than E~l 200 Paget J11:1J 
.. c1 SURI'LUS Clotlii'!ll. T oolsl 
Ca1119. Eq11i Pl!lenl f lectrico 
Supplies HycloJIII(Ics, Motars, 
Pum~~VolvoJ,R- SS~tooc o~.t!Es 
AT UM'HI!ARD 01' LOW l(l\;~$1 
Softd ~ Joclayl (rof od with 
your iftit io ardW ol S er -). 

HYDRAUliC CYLIHOER SPECIAL 
tioftS 

20,000 lb. 
thrust (p.nh 

"P.,II ) usong 1500 
PSI lono pouuro as oblooned from -
hyd. pum.ps, Or will pod..co 40,000 lb. 
tlvust ,.oth 3,000 lb. line prouure. CAN 
ALSO BE OPERA TEO ON LOW P~ES· 
SURE AIR SYSTEMS. •" Bare , IY." dia. 
poston shaft, 18" slfoke, l.flllh JQIS", 
Equoppod woth boll boorong loodod c l.vos 
ty~ a,ountong ond swoftl ty~ hogh pros• 
sure steel pope b.ackot foroo1y use. ldoal 
for rood, forrr & shop .,.ochonefy, 
pouos,etc. Cost Gov't SJCi~O.OI() 

Vickers Bruaalic 
Transmissioa 

Soli contao<IH, 2 H.P . 
conatant torque at all 

s,..ds with v.,ooblo vol
rovorsoblo, piaton p.,.. (controllod 1., 
outsodo 1o-1 supplyi119 ptsloft hydrouloc 
motor. A.,.._.ic prouuro, dash pot far 
s-h c-ol. PoWOf output R.P.M. • 0 
to 1/3 onput R.P .M. on looth dorectoOSts.l• 
put R.P.M. 1800 cont on11011s 4000 intor• 
111ittont. Dash pot can bo .r-ed for 
grootor R.P .M. Ideal for Lothos, Oupli· 
calor Sotup on Mills. Convoyort. Small 

c 25• 
ifto -

put & po .. r toke-off • , , S2.50 pair. 

V.U.UIIU; WR UIICiAN• 

6 to I wotll tcrow thoft 
1111. • • . • • • sue 
8S .. I (can .. .,..,. .., rodio, 

• 
p;....,jp antonnoo, etc.) 13.95 

BOIES VTQ· I - 9(1', 
goar I .IS to I rod..ctiOft, 

111o 7" • 6". A Lofe. S3 
t i- Value. • • • • • • .95 

y?n., - lnlono spur goar 16 to I reduc• 
loon, thru 4 goors . F onoltako-<1ff •.IS" doa# 
26 tooth. 16" AluM. spur goor. Sl.4t 
BOlli &boYO 1ear boaea bavo lOYer control far 
·~~cll~"'f1 dlstnl•llnt potlllve clutch. Duat 
P Prelubrlcated beatlncs. Bolli 

Vlchn Tn~nsm lsslon. 

TRANSAoiSSIOM GEAR T'IWt4 
GT •I , appoa. SO Bronzo 
Spur & Pinion Goon -

to 4" d io ., S Mts 
ol 7 em tor gears , 

l'~~ 2 compl.te war• Oftd w- gear drive lOb, 
•o N.D. boll bearings 

doo., •atch sPfings, bushings 
posts, foce plo .. t, housings-Micra 
Sw itchos, 2 miniature control loci clutch· 
os, otc, Geon in IIIUitip!. size & seq• 
uonco, idonticol !Nth rat io, giving 100•s 
of gear reduction combinations, S8 49 
Wt. lQ lbs. • • • , •. • • • • • • •• 

TWO HEAT SOLDERING liON 
Werlcl's H.,_,, 
lr ... Vol ... t 

T •• solcloring Irons in - with button 
heat c-ol. P ush tho button-Solect 
I SO • 300 Watt hoot for light or hoavy 
work. Cornpl.to with tip, "nch holder, 
S'osbostos cord. U L oppovecl, llOV 

.AC.A$ 15.00VolueFer.,. 3 .9$ 

FEBRUARY 1951 273 

• 



Make it yourself with Stanley Tools ••• the 
choice of experts. The Vise, Rule and Plane 
shown here are prominent in the Stanley Tool 
line, designed for artisans, yet priced to appeal 
to the woodworking hobbyist. Look for the 
famous trade-mark at your hardware dealer's . 

• 
No. 700 Woodworker's Vise 

Can be quickly attached to 
bench, table, sawhorse, almost 

any place where there's a 
small proiectian. 

• 

No. 106 Zig-Zag Rule 

Accurate, easy-to-read, 
hondy-to-use. Good for long 

life without "stretch". 

No.5 Plane 

The world's most popular 
plane ••• the choice 

of 9 out of 1 0 woodworkers. 

New Projects for Your Shop 

EARLY AMERICAN- DESIGNS Easy to follow -fun 
to make. Two sets of 15 plans, 25c each, postpaid. 

The Tool Box of the World 

STANLEY 
Reg. U.S. Pot. Off. 

0 

Hardware • Tools • Electric Tools 
st .. l Strapping • s ... l 

r---- O.RDER YOUR PLANS NOW----1 
1 Stanfey Tools, 221 Elm St., New Brltian, Conn. II 
I 

(In Canada: Send to Stanley Tool Co. of Canada, Ltd., I 
114 Stanley St., Roxton Pond, Quebec.) 

I Please send me Series A ( ) and Series B ( ) I 
1 · of the new Early American Project Plana. I enclose 1 
I 2Sc for each set. I 
I Nom•-----·························--.. ·-············-·······- .. ----·--··- 1 
I Streer ·----··~·····-········-························-·························-···-··- 1 1 

L 
City ............. ................................................................. Stote .. .................... - ........ - 1 1 ------------------...1. 
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Torque HazarCI Eliminated. This new 
drill-press attachment uses an ingenious 
system of moving arms to hold work steady .. 
Although you can move the floating plate 
by hand anywhere on the drill-press table, 
the torque of the drill can't budge it. The 
attachment consists of two pairs of arms 
that are hinged in parallel on fixed centers 
at both ends and in the middle. Each set 
of arms is tied and hinged individually to 
the table at one end and to the plate at the 
other. In the upper photo, work is held 
by locating pins. In the lower photo, work 
is held on a cam locking plate against two 
pins. Torkarm Corp., Minneapolis, makes it. 

C.opynghred m< 'n..ll 
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Belt Sander Run by Electric Drill. 
Latest addition to attachments for your 
electric hand drill is this belt sander. It 
weighs 6 lb., is 8~" long,. and costs · about 
$20. The price includes light-, medium- and 
heavy-duty pressure pads plus two belts
medium and fine grit. Garnet, aluminum 
oxide, and silicon carbide belts are available. 
Power is transmitted from drill to sander 
through .gears. The maker is United States 
Industries, of Chicago. 

-·->All c:; , : 
Long Level. The 
maker of this 78" 
level, the Simplex 
Level Co., of Detroit, 
Mich., says it is the 
only one like it on the 
market. It's all alu
minum, weighs 4 lb.; 
and is priced at 
$10.85. It has adjust
able, replaceable, 
metal-mounted spirit 
vials. Extra vials are 
50 cents. 

o o y A' 

MECHANICS I 'tRug tHe ••sn 
STARRE'FJ: PRECISION TOOts, . 

~ . ~ '~» .. ..: ~ 

MarJe 8y THe W:,orld's Greoffut Toolmakers 
.,~,..-~.s~t -~ ~· ,.,JW !Si'*X 

See this New 
Universal Precision Gage 

Designed for machinists, tool and diemakers and inspectors, 
Starrett No. 995 Universal Precision Gage combines the 
unique features of fine adjiiSfmenf with universal adaptability 
to countless gaging, scribing, measuring and leveling operations. 

Ask your d'istributor to show you these and many more im· 
portant new tools - or write for Starrett New Tools Booklet. 

No.354 
Vernier Height 

• Gage With 
Slotted Base. 
Reads Direct 

0-6" No. 449 Micrometer 
Depth Gage 

With Flat Rods 

No. 231 Satin 
Chrome Micrometer. 
No Glare Readings 

k- .. 

I 

No. 11 Improved 
Combination Square 

With Reversible 
Lock Bolt 

No. 1 01 0 Pocket 
Dial Indicator. 
Reads in .001"' 

No. 1025 Pocket 
Slide Caliper
Stainless Steel 

I GET THESE TWO HANDY I 
MECHANICS AIDS -ONLY 104 

I . •Dial Type Decimal Equivalent and I 
Tap Drill Calculator• plus "Decimal I I Equivalents of' letter and Number Size 

I Drills"- both for only ten cents. Send 1 
coupon with one dime to cover handling 1 and mailing. 1 

THE L. S. STARRETT CO. I Dept. PS, · Athol, Mass., U.S. A. I 
! 1 Here's my 10¢ for 2 calculators 1 
' 
! 1 Name Position 1 
I 
! I Address I 
! I City one State I 1•-----------------... 
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Exclusive GIL-BILl Build-It· Features 
• No machlning-butld easily with hand tools only 
• No blueprint reading-step-by-step pictorial plans, 

full scale patterns, actual photographs 
• Sturdy wood, aluminum. and steel construction 
• Capacity and performance of commercial saws 

selling for $60 and up 

QIL-BILT lO·INCH TILTING ARBOR SAW 
• 27x28 ln. table. 131/:~ in. capac

Ity In front of blade 
• 10 In. blade cuts 31/4 ln. deep, 

tilts full 45 degrees 
• Floor model 34" high table at· 

ways stays level 
• New Departure ball bearing arbor, o/4" pre· 

clslon s haft turned down for 5/ll" bore 
blades, alum. housing, shipped ready to run 

• .Jackscrew and 4 1/2 ln. dla. handwheel 
Jowers and raises blade 

• Cast aluminum miter gauge and self-align· 
lng rip fe nce guide 

GIL· BILT Metal Parts Kit Includes Plans, ball 
bearing arbor, miter gauge and bar, rip fence 
guide, dado lns.ert. lock knobs, Jackscrew 
mechanis m a nd handwheel, and a ll other metal 
parts (less blade ) .. ..........•... $20.95 
Same Kit with 1 0" Combination Blade. $24.90 
Same Kit wi th 8" Combination Blade, . $23.90 

GIL-BILT BELT SANDER 
• 84 sq. ln. sanding s urface. Over 4 times the effec· 

tlve area of a 10 ln. disc sander. 
• Belt operates In ei ther vertical or horizontal posl· 

tion, doe" all sanding operations. 
• Driver drum and pulley turn on sealed New Depar• 

ture ball bearW>gs: tension drum turn>~ on Chrysler 
Olllte bronze bearings . 

• S pindle and ten~lon mec hanism s of cast aluminum, 
completely machined and assembled. 

• Belt travels 1800 ft. per min. Over a MILE 
of s traight sanding action every three min· 
utes. Saves m o re "elbow grease" than 
any other tool. 

• GIL·BILT Metal Parts Kit Includes Plans, 
ball bearing spindle, 4 ln. driver drum, 3 ln. ten· 
slon drum. tension mechanism, tabte tilt segments , 
rubber tires, cloth sanding belt, and all other metal 
parts . .... .. ..... ..... ........ ... . .. . 516.95 

QIL-BILT 12-INCH BAND SAW 
• Cuts to center of 24 Inch circle 
• Handle!' stock up to 6 Inch thick 
• 18x18 Inch table tilts 45 degrees 
• Lower wheel and drive pulley runs on sealed New 

Departure Ball Bearings; Upper wheel runs on two 
5A!" bore Olllte Bronze bearings 

• Upper wheel tension and tilt mechanis m of cast 
aluminum, completely a ssembled 

• Upper and lower blade guides. Each has ball 
thrust bearing, self· lub bronze jaws. 

e Rigid cast aluminum whee ls fully machined 
r eady·to·lnstall. Hea\'y rubber tires. 

• Us e s standard 781nch blades up to% ln. wide. 
• Fully enclosed mechanism for utmost safety, 

GlL·DILT Metal Parts Kit Includes Plans, rubber tires, 
aluminum wheels, 1/4 In. blade, blJII bearing s pindle. 
tilt mechanism. blade guides, table tilt segments. and 
and all other metal parts. . .. ......... . ... $20.00 

Return Kits ln 10 days for refund If not satisfied. 
(Prices include opostaoe 1citlt.in 100 mil~•· Ovl'r 600 add 6%) 

Also available-Plans and Parts Kit for 8 " Tilt / Table saw. Order 
Plans at $1.00 each-sent postpaid anywhere In the world or write 
for FREE descriptive catalog. 
GILLIOM POWER TOOLS P. 0. BOX 1-VB, Lambert Field 

St. Louts 21, Missouri 

LOCKS to work with Ton-Grip! 
Not a gadget, but a profes
s ional tool with 1000 uses. 
T urns r ounded n uts, bolts , 
scr ews with w or n slots-grips 
anything, even in close quar
t ers. Insist on the genuine 
VISE-GRIP with Involute J a w Another of 1000 Uses 
Curve that · holds- all shapes. 
Knurled Jaw Tips that grip to the very tip. Thin 
Nose, Supe r Wire-Cutter. With cutter-No. 7W, 7", 
$2.25 ; No. lOW, 10". $2 •. 60. Without cutter-No. 7C, 
7". $1.85; No. toe. 10", $2.25. No.7, 7", $1.85 ; No. 
10, 10", $2.15. 

Order from your dealer 

PETERSEN MFG. CO., Dept. M-2, DeWitt, Nebr. 
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Self-Centering Chuck. The Buck Tool 
Company, of Kalamazoo, . Mich., makes 
these chucks in three models: three- and 
six-step-jawed chucks for external and in
ternal gripping, and a six-jawed chuck for 
external gripping only. They may be ad-. 
justed for .0005" accuracy. The jaws go in 
or out to grip the work like a scroll chuck. 

· Precise adjustment is made by four op
posed fine-threaded screws that operate be
~een the chuck body ~nd its adapter. 

• 

ADAPTER 
RING 

ANVIl 

CHISEL 
GUIDE 

• 

• 

• 

New Punch for Sheet Metal. Work is 
clamped in this punch and the specially 
shaped chisel used to cut out the hole. Use 
of the adapter ring lets you cut two sizes 
of holes on the same tool. The West Pa
cific Company, of Portland, Ore., makes the 
tool in various sizes, including models for 
round, square, and rectangular holes. 
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Internal Grinder Turns 30,000 R.P.M. 
This attachment for lathes and other ma
chine tools is powered by a 1/ 6-hp., 3,450-
r.p.m. AC motor. The motor is compound 
belted through an intermediate shaft to tum 
30,000 r.p.m. The longest ·of the "four 
arbors supplied permits grinding a hole 3J~" 
deep with a 1" wheel. A ~, chuck also is 
supplied so you can use mounted grinding 
wheels. South Bend Lathe Works, South 
Bene, Ind., is the manufacturer. 

Combination Bench and Drill Press 
Vise. You can bolt this vise to a bench for 
general shop use, or you can mount it on 
the table of a drill press·. It can be rotated 
360° horizontally and locked at any point. 
The jaws are 2W' wide, 1" deep, and open 
to 2}~". The maker is the Chicago Tool and 
Engineering Co., of Chicago.-

as they come. 

. 
·'"w~·,,.,., .... ,,mooq>'"'"1'" e Pick any Snap-on Vacuum Grip 
· · 

1 Pliers and you're set for years of 
faithful service. The way these pro-

1 fessional pliers are designed, hammer
. forged, oil-tempered, finished, in
. spected and tested, has just one pur

pose ••• to make them the 6.nest 'pliers 
a man can buy. They handle better. 
They grip, twist, bend or cut better. 
They don't slip, in your hand or on 
the work. They last longer, because 
close-grained strength is forged and 

' tempered into them. They're tougher. 

31 types and sizes 
to choose from 

Heavy-Duty Gripping Pliers • Combination 
Pliers • Lineman Pliers • Diagonal and 
End Cutters • Pin and Needle-Nose Pliers 
• Midget Pliers • Duck-Bill and Ignition 
Pliers e Brake Spring, Brake Key, BaHery, 
Water Pump, Snap-Ring and Cotter-Pin 
Pliers e Pliers in sets, in leatherette kits, 
varied sizes. If you are a user of quality tools, 
send for the free, 104-page Snap-on catalog. 

Not sold in stores. Buy from your local 
Snap-on man or order from fadory. 

SNAP-ON 
TOOLS 

CORPORATION . . 
8060-B 28th Avenue 
Kenosha, Wisconsin 
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Last minute news & notes ••• 

• • 
DEADLIEST DRIVING in the world is 
done in Bombay, India, according to 
a world traffic survey made by the 
Danish Government. The annual 
fatality rate there is 769.66 per 
100,000 cars and trucks. In Los 
Angeles (which has more cars per 
family than any other city in the 
world), the annual death · rate in 
traffic accidents is only 27.86 per 
100,000 cars; and in Milwaukee (the 
safest city in this respect) it is 
only 22.06 per 100,000 cars. · 

SYNTHETIC FROST can now be produced 
--another triumph of science over 
the weather . It is a chemical that 
has been developed in the Shell Oil 
Company's big agricultural research 
laboratory in California to aid cot
ton growers. If leaves get into 
cotton picked by machinery, they 
tend to discolor it. Jack Frost 
doesn't always nip them · off in time. 
But growers no longer have to worry 
about them . They can apply this 
chemical to the plants now, and know 
that it will dispose of the leaves. 

. 
THE BIG BEVATRON being built at 
Berkeley, Calif . , is half finished. 
It will be about 16 times as ener
getic as the most powerful cyclotron 
now running--Columbia's University's 
380,000,00Q-volt proton accelerator. 
Protons shot out of the bevatron . 
will travel almost as fast as light. 
Its builders hope to have it ready 
to be warmed up next year, but fear 
that the shortage of essential 
equipment will delay them. 

• 

EXHAUST GAS from an auto engine can 
now be made harmless. A catalytic 
device developed by Eugene J. 
Houdry, the petroleum scientist, 
takes both the poison and the odor 
out of the gases from engine to 
·which it has been attached. It is 
being used already , q~ fork-lift 
trucks in several 1arge plants . 

TELEVISION is bel~g· used to combat 
forest fires in South Africa . Pic
tures are broadcast from a plane 
278 POPULAR SCIENCE 
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• 

flying over the flames. · Officers 
directing the battle against the 
fire thus can see what's happening 
and rush men where needed. 

ENGINEERING is one of the nation's 
fastest-growing occupations, and 
will probably remain so, says the 
U.S. Department of Labor. More 
young engineers will be needed in 
the next few years than now seem 
likely to be graduated. 

AUTO MAK.ERS concerned about cold 
stalling have found it hard to pre
vent mechanically. This tendency of 
an engine to die repeatedly after 
being started in cool, humid weather 
is caused by ice in the carburetor. 
So Esso has added a water-soluble 
substance to its gas that works like 
antifreeze .in a radiator. Results 
thus far are reported to be good. 

A NEW X-RAY CAMERA with an optical 
system such as is used in giant · 
telescopes has been developed by the 
Fairchild Corp. It can be used to 
take pictures of the thicker parts 
of the body six times as fast as was 
previously possible . And the new 
camera makes possible, its makers 
say, quick, . convenient, and cheap 
checks for cancer of the gastric 
tract, similar to the mass tubercu
losis surveys now made. 

ACTH, the new miracle hormone that 
has aided sufferers from arthritis 
and other ailments, also has been 
used successfully now to counteract 
the poison of the black~widow spider 
and the copperhead snake. And Co
lumbia University researchers are 
about to begin a ·three-year investi
gation of the chemica-t nature and 
method of attack of poison ivy. 

HYDRAGUIDE, a system that draws on 
the engine to help you steer a car, 
will be introduced on some of the 
1951 Chrys1ers, its ' makers report. 



- --

SIX SIZES: Available in 
tubes 1Sc; quarter pints SOc; 
half pints SSe; pints $1 .SO; 
q uarts $2.65; gallons $7.50. 

I 

.. 

FRANKLIN GLUE IS BEST FOR ALL WOODWORK 

Genuine HIDE glue, strongest known. Easy to 

use .• . no mixing, no heating. No odor. Elim

inates chilled ioints. Actual laboratory tests 

prove Franklin Glue holds more than 4000 l~s. 

per sq. in. and shows 100°/o wood failure . 

Spreads thin, goes farther. 

Costs no more than orc;linary 

glues. Ideal for all home uses. 

lfyourdealercannotsupplyyou, AT ALL 
*"J , HARDWARE 

send this coupon with ~0~ STORES _________ ......, __ __________ ---- - ---

... -G 
c -a . 

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

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

-•••••••••••••••••••••••••••••••••••••••• • •• •••• • 
L - - ------------.. ------------------------------.~ 
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With this lathe and a few accessories you can turn, 

bore, face, th read, drill, ream, file, polish, mill, and saw all 

kind of metal, plastic, wood, fi b re, and other materials. 

It is the most versat ile tool you can put in your shop • 

• 

• 

Install this fine lathe in your shop now and let 
it help pay for itself. Capable of a wide variety 
of opeFations, this lathe is ideal for general ma
chine work in the small shop and for machin
ing small parts in the large shop. A complete 

All sizes of South Bend Lathes, 14" Drill 
Presses, and 7" Bench Shapers are available on 
time payment terms: 25% down, balance in 12 
monthly payments. Reasonable finance charges. 

Building Belfer Tools Since 1906 

line of practical attachments and acces
sories simplify the to.oling of this 
lathe for many special classes of work. 

r-------- ---------------
1 Send for Information: 
I D 9" BENCH LATHES 

I D LATHE TOOLS AND 
ATTACHMENTS 

. I D TIME PAYMENT PLAN D 10" TO 16" 
FLOOR LATHES 

• 

I Name __________________________________________ _ 

I 1 Street _________________________________________ _ 

D 7" 
BENCH SHAPER 

D Y2" and 1" Collet 
TURRET LATHES 

( City·----------------------------Zone State·--------

280 POPULAR SCIENCE 

D 14" 
DRILL PRESSES 

I 
I 
I 
I 
I 
I 

' I 
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Saves You Hundreds of Dollars a Year-Slashes High labor Cos 

1638' 
Pages. 

IE WORLD' S GREATEST BUILDING 

IJTHORITIES CONTRIBUTED EXPERT 

~TA FOR THIS MAMMOTH VOLUME 

·ofessional methods reco~mended 
suits in repair and maintenance 
une were contributed by: 

A nacondn' Brass 

for best 
of your 

Armstrong Corlt Company 
Asphalt Roofhlg lndus.t~Y Bureau 
Al erlcnn S~eel & Wile 
A~erlcan Structw·al Products Company 
Black & Decker Mfg. Co. 
Brown & Sharpe Mfg. Co. 
Bendix Home Appliances , Inc. 
Cornell &UBnlr~~rss~:search Assoclallon Copper ~ · 
Crane Company 1 Henry Dlsston & Sons, nc. 
Delta Power Tool Division-

Rockwell Manufacturing Co. Inc 
E I du Pont Nemours & Company, • 
Devoe & flaynolds Company, Inc. 
Delco Appliance Division-

Gen eral Motors Corporation 

Y~~t~~~tel:~~c~~~e~0:~~aji~dlator Mfrs. 
s. c . Johnson & son. Inc. 
Johns-Manville ell Regulntor CompanY 
Mlnneapolls-Honeyw 
Norge Division-Borg-Warner 
Nicholson File Company 
Portland cement Assoclapon 
P ittsburgh Plate Glass Company 
Phllco Corporation 
Stan ley Tools 
L. s. Starrett Compa .. y 
Toastmaster Products 
United States Rubber CO!f~Pany 
United States Plywood Corp. 
United States Steel tl n u s G~sum Corpora o 
xkkir 1<1~~!"~~ ~~~~cts 

THE PRENTICE-HALL 

3(1-NJI' TRIAl without risk or obligation 
BRAND NEW AND COMPLETELY UP-TO-DATE! 1638 PAGES OVER 1500 ILLUSTRATIO 

You'll get back the low price of this book in the very first month you ou"' 
it. After that, it will save you money every month of the year. You'll sa 
plumber's bills, carpenter's bills, electrician's bills, painter's bills, brick 
layer's bills. For with this remarkable Handbook you can easily do 
professional job of repairing or improving any part of your house.- a 
SAVE UP TO 90% of what it would cost to hire the work done! 

• Creaky Stair Treads replaced for $1.00 instead of $15.001 

These Are Typical 
of the Savings 

YOU Can make: 

• Pipe Leak repaired for Sc instead of $3.00! 
• Kitchen Cupboards built for under $25 Instead of $2501 
• Screens & Stormsash built for $70 instead of $ 1801 
• Wall Switch installed or replaced ·for $1.75 Instead of $7.50 
• Reupholstering Sofa & Chair for ·$ 10 Instead of $125! 
• Driveway constructed for $75 instead of $200 I 
• Outdoor Fireplace built for S49 :1lnstead of $1501 
• Vacuum Cleaner repaired for $1.-65 Instead of $ 101 

"SHOW HOW" ILLUSTRATIONS-MORE THAN 1500 OF THEM-GIVE YOU CLEA 
EASY-TO-FOLLOW GUIDANCE. Large clear pictures, drawings and diagrams 
you just where to start on any job, what step to tackle next, and how to tackle i 
Full dimensions are included in every working drawing. In many instances you ca 
do a complete job just by following step-by-step directions on the illustrations, with 
out even referring to the text. You get complete money-and-time-saving directions o 
HUNDRfDS of home repairs and improvements. 

Here is just a glimpse of what you will find in its 1638 pages 
INTERIOR REPAIRS, How to repair sagging floors 
- How to flU cracks In ftoor,._Lnylng linoleum
How to llt and hang dOOI's-Heplacl ng s a s h cords 
- Applying weather stripping - How to repair 
lamp sockets-How to reptuce electric switches
How to repair e lectric motors-Repairing leaks 
In piping-Eliminating noises In plumbing and 
beating system-Draining plumbing system-Re
pairing loose, cracked or bulging pl:os:er-Re
placlng wall and floor Ule-Waterproofln~ base
ment walls and floors-removing old wallpaper
Painting and Paperhanging. 

EXTERIOR MAINTENANCE £ REP'AIRS . How to 
locate and r epair leakage points on roo fs-Re
roofing procedures-Shingling-Roll roollng- Re· 
pairs to gutters and leaders - Inspection and 
cleaning or septic tank-P atching cracks In con· 
crete walks and walls-Removal of s tnlns from 
concrete or brick-Exterior palnllng- How to 
avoid blistering. cracking. flaking, alllgutorlng, 
wrinkling on exterior paint jobs. 

FURNITURE UP'HOLSTERY £ REP'AIItS . How to 
replace defective s tuffing, springs, webbing-How 
to pad seats--How to mnke cushions-Foam-rub· 
ber upholstering- Repairing broken s pindles . 
roll s . legs--Correcting sticky drnwers-How to re
pair s cratches, dents and nicks-Furniture re fin
Is hing. 

HOME IMPROVEMENTS£ AP'PLIANCS:S. Remodel
Ing basements and attics--Cons tructing porch 
screens, storm tloors and windows-Building a 
s tairway closet-Const ructing garden furniture, 
fences, gates. pergolns. trell ises-Installing three. 
way pus h butto n electrical switch - I nstalling 
cooler fans In windows-Air conditioning sys:ems 
- Automatic coal s toker-How to check and repair 
e lectric Iron, toaster , Ironer , range, vacuum 
c leaner. di sh washer. refrigerator, oil burner
Laying a cement or concrete floor-Building con
crete sidewalks, drlvewuys, outdoor fln:lplace. 

WOODWORKING HAND TOOLS & MATERIA LS . 
How to use hands aws, screwdrivers, planes. chis
els and gouges , braces and bits. scrapers. squnres. 
levels, clamps, s harpening tools-How to Identify 
ilnfl Rr1lRil£1X H§ll »:RRft!! 110ft »:R~ R£R~H~~c~Y~f~: 

METALWORKING HAND TOOLS & MATEIII '\ 
Metalworking saws, hammers, twist drills, f1 
pliers and nippers, wr·enc11cs . s nips nncl sh<'nr'R 
cold c hll;cls . taps and dies. soldering Iron~. vi 
-Bending and forming met!ll- Treatlng nnd 
ls hlng metal-Fas teners rot· metal work. 

WOODWORKING .. OWER TOOLS. P roper 
checking, adjusting and maintenance or ~~~~~ 
turning lathe, circular saw . band saw, drill u 
jointers and shapers, ~ancter~, powe~rr1:,too~~~~e~~fl(~ sorles-cuttlng miter" Bead cuttlr 
and Fluting - .Making dO\Ctall joints -
rabets a nd dados - Matched .. hap! ng - Tongu 
and grooving-Multiple cutting. 

MCTALWOR KING JOOWC TOOLS. 
mnlnienance of engine lathe . drill nr~·ss. 
electric hand drill, power tool a~;~~~{i~~~~!;;~~~~:g~ I nil' cuts-FI nlshing cuts-Fnch 
turning - Knurllng - Thn>ad cutting -
6hi:'Ct metal-countersinking--commutators 
carbOn brushes. 

JOLUM81NQ £ HEATING MA . Proper 
and maintenance of all types of plumbing tO<H&-1 
Rourrhlng- ln materials - l>Nera1lnlng sizes 
house dralns-Fiulngs-SI'Il'<'llng correct 
size-Plumbing fixtures-Healing systems, 
wnte r, s team, warm alr-SlOkcrl>-011 burne 
Chimneys and drafts-i\utornotlc h eating cor1tr1~l 
-Domc~llc water heaters-Rndlators and 
vecturt~-llmllant hem! ng-. 

ELECT RICAL MATERIALS. Circ uits - Outlets
Jndoor and Outdoor Approved Wiring Mater la lR-
Batterles- Transformers- Tools- Splicing
:lle thods or Interior wiring-Remote-control Wlf 
lng system- Use and repair of motors-Cod 
requirements. 

CONCRETE, P'LAST.:RING, MASONRY, Methods o 
mixing concrete-Placing or pouring concrete
Cold-weather procedures-Wntertlghtness-Com 
position and application of stucco-Bricklaying
Con crete blocks--Glass bricks or blocks--Plaster 
lng materials and procedures-Plas ter cracks
Prepared gypsum finishes. 

-- .. ·-· .. - - - -· . -. - · •. • ---·· ·- · • •c:•• 



A CIGARETTE BE? 

''How Mild? I found the answer 
when I changed to CAMELS 

_they agree with my throat!" 

''Being in show business, I can't 
risk throat irritation. That's why I 
was so careful in choosing my ciga
rette. I didn't decide on one puff or 
one sniff. A fast inhale a nd exhale 
wasn't enough proof for me. 

"I made what I think is the sens
ible test .. . my own 30-Day Camel 
Mildness Test. I smoked Camels reg
ularly for 30 days and found that 
Camels agree with my throat. Now 
I know why nw1·e people smoke 
Camels tha11- awy other cigarette!")") 

NOTED THROAT SPECIALISTS REPORT 
ON 30-DA Y TEST OF CAMEL SMOKERS,,, 

STAR OF FILMS AND RADIO 

otone 
single case 

throat irritation 
due to smoking 

• 
Yes, these were the findi ngs of noted throat 
specialists after a total of 2,47 0 weekly ex· 
aminations of the throats of hundreds of 
men and women who smoked Camels
and only Camels- for 30 consecut ive days. 

fl . J Reynold a Tobaceo Co .. Wlnaton·Salem, N . C. 

Make your own 30-Day Camel MILDNESS Test 
in your T-Zone (T for Throat-T for Taste) 

STAR of over 40 
Hollywood musi· 
cals, D ick P owell's 
versatility has won 
hjm hard· hitting 
d ramati c roles . 


