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Lucky Strike separates the men from the boys ••• 
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but not from the girls. 

Lucky Strike's fine tobaccos are blended .... 
for adult tastes. If you're an adult smoker, remember: -
L.S./M.F.T. Lucky Strike means fine tobacco. 
Give Lucky Strike in the handsome holiday carton. 

... 



For the man who wouldn ~t mind riding a tiger 
if someone~d only put wheels on it-Pontiac GTO 

This piece of machinery is something our Engi
neering Department slipped a motherly big 
Pontiac 389-incher into and named the GTO. 

It comes in hardtop, sports coupe and con
vertib le form, based on the Le Mans - on ly 
sleekened down some and fitted with a special 
set of red-circle high-performance tires. 

The looks you can see for yourself. The big 
deal is under the hood: 325 bhp at 4800 rpm and 
428 lb-ft of torque at 3200 rpm. That's just t he 
standard 4BBL engine. There's also a version 
with 348 bhp* at 4900 rpm and 428 lb-ft of torque 
•optional at extra cost. 

at 3600 rpm. This one does deep-breath ing 
exercises through a3-2BBLsetup. Both have dual 
exhausts. As ill ustrated above, pairs of exhaust 
splitters that sprout just behind the rear wheels 
are available dealer install ed*. 

A 3-speed transmission is standard, sti rred by 
a Hurst shifter on the floor. Extra-cost variations 
include an automatic with shift on the column .•• 
an all-synchro 4-speed on the floor ... or a choice 
of any one of them sprouting out of a console. 

Give yourself a blast of tonic. Sample one of 
these here big pussycats. 

PONTIAC MOTOR DIVISION • GENERAL MOTORS CORPORATIOR 

I 
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Next onth in Popular Science 
e 10,000 Miles in a Chevelle. How does Chevy's new in-between car check 
out? Here are the facts, based on a year's average mileage by PS editors. 

e Dr. Wernher von Braun Starts His Second Year for PS. Stay up-to-date 
on the thrilling saga of space with one of the world's leading experts. 

e How to Restore a Player Piano. Lots of people are doing it nowadays. 
Could you? Sure. A man who does it professionally will show you how. 

e Surprising Facts About Hand Tools. Part III of the big PS tool-buying 
guide-all about the tools you use most, and sometimes know least about. 

Return pOlltJfe mwt tJccomptJfly tJll mtJnuscripU &ubmitted. JP e cannot be respon&ible for the loss of mtJnu•cripu or phot01. 

E. S. DuFFIELD, President 

JoHN R. WHI"TlNG, Executive Vice-President and Publisher 

EuGENE WATSON, Vice-President, Circulation CHARLES S. THORN, Vice-President, Advertising 

EDITORIAL OFFICES: 355 Lexin gton Ave., New York, N.Y. 10017 

PUBLISHED MONTHLY by 11opular Science Publishing Co., Inc., 355 Lexington Ave., New York, N. Y. 10017 
SUBSCRIPTION SERVI CE. St•w or rt'uc.>wal onl<•rs: Send to Popular Science Subscription Department, Boulder, 
Colo. ~03 13. One year $4, 2 years $7, 3 years $9 in U.S., its pos~essions, and Canada. Elsewhere, 1 year $6.50, 
2 years $12, 3 years $17. Single copy 35~. Subscription orders processed electronically. e All •ubscriptiora adju•t
ment• : Write to Robert Harlan, Popular Science P.O. Box 1083, Boulder, Colo. 80313. For change of address 
allow four wt'<:>ks; please gi\"e both old and new addresses. Notices of undehvered copies ( Form 3579) to l'vlr. Harlan. 
e Second class postage paid at 1\ew York, X. Y., and at additional mailing offices. Entered as second class matter 
at the Post Office Department, Canada. PrintC'd in U.S.A. e ADVERTISIXG OFFICES, XEW YORK: 3.55 Lexing
ton Avt:.; C:lfiCAGO: 360 N. ~lichigan Avt'.: 1mTROIT: :2907-8 Book Bldg.; LOS AXGELES: 1709 W. Eighth St.; 
I'ORlJ.A'\;0. ORE.: 520 S.W. Sixth Ave-.: DEXVER: 333 W. Colfax Ave.; SEATTLE: 101 Jones Bid~. 
Vol. 183 ~o. 6 . Copyright © 1963 by Popular Science Publishing Co., Inc. All rights rest'rved. 

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

l:.U1"' YOUil SAFETY 
IN SliiLLED IIAL~DS 

....... , ..... ~ . ~ .. , 

SEE YOUR G M OEALER FOR 

THE BEST KIND OF SERVICE 

,, . 

., 

Brakes need relining? See your 

General Motors dealer and be 

sure you get Genuine GM Brake 

Linings engineered to match 

the original quality built into 

your GM car or truck. His ex· 

pert servicemen will install them 

quickly, precisely, economically • 

G uARDIAN 
M AINTENANC 

CHEVROLET • PONTIAC • OLDSMOBILE • BUICK • CADILLAC • GMC TRUCK 
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ameanso "'-J'us1ness a ~van cement 
THIS TRAINING IS COMPLETE AND PRACTICAL, REQUIRES ONLY SOME OF 

YOUR SPARE TIME AT HOME, AND IS GIVEN TO YOU BY LASALLE'S DISTINGUISHED 

FACULTY OF LAW INSTRUCTORS. THE COST IS REMARKABLY LOW. 

LOOK at the background of today's most highly-paid corpora
tion executives. In many cases, you will find the man at 

the top has had training in law somewhere a long the way. 
Have you ever considered acquiring that training for your

self? Have you ever considered what it might do for you- how 
it might lead to a more interesting job, move you to higher 
income levels, win privileged status for you in business, social · 
and community life? Do you know that you can acquire this 
training comfortably, enjoyably, in your own home - regardless 
of your background or previous schooling? 

The man with a law background has the edge on his col
leagues when there is a position to be fi lled at the decision• 
making level. And the law-trained businessman can conduct 
his affairs with greater assurance, competence a nd pt·ofit. 

Why shouldn't you be that man? 
We a t LaSalle a re teach ing law to thousands of men and women 
in Accounting, Insurance, Real Estate, Credit, Sales, Law En
forcement a nd many other fields. Thousands more, without 
an y specialized background at all, are also taking LaSalle law 
training at home in spare time with every expectation of profit· 
ing by it in their daily work. 

As a LaSalle student you will receive LaSalle's famous 14· 
volume library, "American Law and Procedure"- widely rec
ognized as one of the great legal training achievements of the 
century. It is yours to keep not only for the duration of the 
course, but permanently- as a constant source of refreshment 
and inspiration. Upon completion of your training, you are 
awarded a Bachelor of Laws degree if qualified. 

Mail coupon for free booklet 
If you are determined to get ahead in business - if you want 
to see how LaSalle's training can help broaden your opportuni· 
ties and get more out of life, read LaSalle's famous booklet, 
"Law Training for Leadership." It is free. Mail the coupon to 
LaSalle, 417 South Dearborn, Chicago, Illinois 60605. 

r---------------------------, I LA SALLE EXTENSION UNIVERSITY •• 
A Correspondence Institution 

: 417 South Dearborn, Dept.24·058, Chicago, Illinois 80805 I 
P lease send me, free of cost or obligation, your 

! LAW :::~:.:~:.·::~.~:~~:.·~.:~~=~:·: ! 1 TIUI !UNO r oa 1 
I 

L&ADE88HIP I 
Address, ••••••••••••••••• , ••••••• •• County ••••• •• ••• 

I Ci~& I 1 Zone. ,, •• ••,,,,,,,,,,,,.,,,,,,,,, ••••. . State., •• ,.,. 1 
I ~ili~ I I · Occupation .••• • •••• , •••• • ••... Hours ... . A. lt ••••• P.~t. I 

... 
235 Canadian residents send coupon to LaSalle. Box 1001, Mon t real3, Quebec .I ------------------------------
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Sixty years ago this month, two 
men and a flimsy, potcered kite 
flew into history. Page 51. 

Day and night 
for two tense 

weeks the drill~ 
bit into the 

earth, while the 
trapped miners 

waited and 
prayed. H ere's 

the moving, eye
witness account 
of the Sheppton 

rescue hy a PS 
reporter on the 
scene. Page 43. 

Part II of the PS Buyer's 
Guide: Facts, tips, 
and specs on the major 
p01ta!Jle took 
Page J.5.S. 
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Use new improved Model 163 

INCLUDING Toasters, Irons, 
Broilers, Heating Pads, Clocks, 
Fans, Vacuum Cleaners, Refrigerators, 
Switches, Thermostats, etc. 

CHECK ALL ELECTRIC LINES 
TEST ALL TV TUBES 

The Model 163 
Measures A.C. and D.C. voltages, 0 to 300 volts; A.C. and 

D.C. current, 0 to 15 amperes; indicates continuity to 100,000 
ohms. 

The ranges specified above are sufficient to test all Home 
Appliances without exception and the vast majority of Industrial 
Appliances and Utilities. 

The Model 163 
Will measure the current consumption of any 

home electrical appliance without the necessity of 
breaking any of the wires and while the unit is in 
operation . You simply insert the plug of the appli· 
ance into a special socket on the front panel of Model 
163, plug the line cord of the Model 163 into the 
electric line outlet, and read the current consump
tion in amperes direct on the meter. This is a feature 
not included in many ampere testers selling from 
$25.00 to $100.00. 
Testing TV tubes with Model 163 

Please note Model 163 will not test the quality 
of the tube (an emission tester is required for that 
purpose) but Model 163 will test all tubes used in 
your TV set, including picture tubes, for open fila· 
ments, burned out tubes, etc. 
Testing electric lines and outlets 

The Model 163 will measure the voltage of any 
electrical line, outlet or socket. Most lines vary be· 
tween 110 volts and 125 volts depending upon 
power line load. Some lines are 220 volts (actually 
vary between 208 volts and 240 volts) . Model 163 
will accurately measure all such lines. A.C. or D.C. 
Motors 

The model 163 will test all motors-single 
phase, multi-phase, universal, squirrel cage. induc
tion; in fact every type from fractional H.P. to 2 H.P. 

Meter movement 
The Model 163 employs a rugged, accurate, 

highly damped meter movement with sealed air
damping chamber. Because the meter is of the A.C. 
type, rectification of current is not required, greatly 
reducing the possibility of ever damaging the meter 
or its associated components. 
Test leads 

Model 163 includes both a prod type lead and 
an alligator clip lead allowing maximum flexibility. 
Operating procedure book 

The 36-page manual provided with Model 163 
is practically a condensed course in electricity. In 
addition to detailed step-by-step procedure for using 
Model 163, the manual explains in easy-to-under· 
stand Janguage what electricity is, discusses current 
voltage and wattage, and includes many, many 
simplified explanations usually included only in 
costly correspondence courses. 
Guarantee 

Model 163 is guaranteed for one year. 

Model 163 comes complete $ 
with all test leads and 
operating instructional 
manual. Ready to use. Only •••••••• 

ITI 
Try it for 10 days before you buy. i----------------------------, 
If completely satisfied then send I ACCURATE INSTRUMENT CO., INC. f I Dept. 0·306 911 Faile St., Bronx 59, N. Y. I 
$3.00 and pay the balance at the I Please rush me one Model 163. If satisfactory 1 agree to pay $3.00 I 
rate of $3.00 per month until within 10 days and balance at rate of $3.00 per month until 
the total price of $9.85 (plus I total price of $9.85 (plus small P.P. and· budget charge) is paid. I I If not satisfactory, I may return for cancellation of account. 1 
small P.P. and budget charge) 1 Name 1 
is paid. If not completely satis· 1 1 

Address 
fied, return to us, no explanation 1 1 

City Zone State necessary. I I .... ;..;;..;;...;...;;..;..;;;~;.....---------.:----------------------------~· 
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SPECIAL PS BUYER'S GUIDE 

PART II: PORTABLE POWER TOOLS 

Electric Drill: Jack-of-All-Jobs • 156 
Circular Saw: A Husky Workhorse • 164 
Saber Saw: Fancy but Tough • 168 
Finishing Sanders: Three Kinds • 172 
Belt Sander: Fast and Rugged • 176 
Router: Hard Cuts Made Easy • 178 
Hand Grinder: A Shopful of Uses • 182 

HOME AND SHOP 

What's New at the Hardware Show • 30 
Two Homemades for Your House • 100 
A House Built from Four Boxes • 102 
Saw Table Gathers No Dust • 110 
Anyone Can Steam-Bend Wood • 111 

BOATS AND BOATING 

Jet Boat for Shallow Water • 50 
New Systems to Steer Your Boat • 106 

ELECTRONICS 

Tiny TV Run by Batteries • 128 
Xmas Lights Dance to Music • 129 

AUTO REPAIR 

Hints from the Model Garage • 142 
Gus Picks Up a Package of Trouble • 146 

PICTURE NEWS 

Air Ambulance Speeds Road Aid • 49 
Pinhead Detector for Space Signals • 63 
Concrete Bridge Has Single Span • 78 
\Vater Skis Hide on Hydrofoils • 79 
Hailcar Loses vVeight at Speed • 90 
Telescoping Hangar for Copters • 91 
Planetarium Looks Like a Spool • 98 

SHORT CUTS AND TIPS 

Make Your Own Boat Handrails • 99 
Garden Sprayer Dresses Blacktop • 105 
Shakeproof Darkroom Counter • 114 
Protecting a Miller Table Top • 114 
Inner Tube Protects Plane Blade • 127 

EVERY MONTH 

PS Readers Talk Back • 6 
Getting Ahead • 24 
90, 60, 30 Years Ago in PS • 38 
I'd Like To See Them Make • 71 
New Ideas from the Inventors • 76 
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Long-Time Inventor Still Trying 

Your article "How to Cash In on Your In
vention" [Oct. ] makes nice reading for those 
who have never tried to sell a patent or idea. 
However, for those of us who have thrashed 
about in the straitjacket for some 30 or 40 
years trying to bring forth new and better 
things for people, it will probably appear un
realistic. 

Who could possibly be interested in elimi
nating blow-by in the internal-combustion en-

. . . ... . . . :•, . . . . --------. -. 

-------

. . ... 

. ~. · ·~ ... 
4 ... '\ ..... 

.. . . 
. 
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• ·' 

gine if it would require a departure from the 
engine design that was good enough for grand
pa? What politician would listen to a plan for 
rapid transit that would transport 2~ times as 
many pasengers per unit? 

HowARD B. PEARSON, Burlingame, Calif. 

Trunk and Hood-Same Size? 
The rear end of practically all cars ["The '64 

Look," Oct.] is much too long. Many of them 
need casters underneath to keep them from 
scraping on a hill or a ditch or going up a 
driveway. I think the rear end should be 
shortened 12 to 20 inches. The average front 
end, or hood, would make just the right 
size back end, or trunk. When are we going 
to get functional, practical cars with beauty? 

MAuRICE NoRMAN, S. Pasadena, Calif. 

Somebody Slipping? 

I disagree with swimmer K. R. Bowers ["PS 
Readers Talk Back," Aug.]. For short dis
tances, such as the record held by Weismuller, 
a well-done flip turn can cut off as much as 
a half-second from the time. For longer dis
tances, an open turn is less tiring and thus 
more practical. 

As for the "faster and narrower kick" used 
in the breast stroke, it is used for only one 

CONTINUED 
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Buick Motor Division 

E"erybotlfJ o11t of tl1e ,.,,t ... tl11~ ~6-1 B11icks tlrt! l1e1·et 
Our happiest problem for '64 was: how to beat a winner? According to thousands of 
owners, the 1963 models just about had it made in all departments. But-when your 
name is Buick- you just don 't rest on your laurels. You keep pushing to make a great 
car greater. So ... the '64 Buicks are new-but new. New engines, V-6 or V-8 (you'll 
li ke their new gas economy), new, smoother, extra-cost option, Super Turbine Trans
missions (and who, but Buick, would build in an altitude compensator?). Youngest 
looking Fisher Bod ies in town ! Visit a showroom, sit in any one of the new Buicks, 
and practice this short easy line: "My Buick." Sounds good, doesn't it? 

••• ,bot·e tdl, tl•eu~•·e BVICKSI 
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Start your own business! 

F.E.DORAN 
reports: 

• Here's YOUR chance to start a money-making, 
year 'round business of your own and make the suc
cess you've dreamed about. 

G. R. Adcock took in $102 in one day. 0. W. Hare 
landed a $750 hotel job. J. S. Corbit grossed $279.50 
his first month. Homes, hotels, offices, clubs, offer 
you big profit possibilities. Auto upholstering also. 

NO SHOP NECESSARY • You clean upholstered fur
niture with efficient PORTABLE ELECTRIC DE
TERGER on customers' premises. No hauling, no 
high rents; you operate from your home. Supplies 
cost little; what you take in is mostly profit. 

If you want to be your own boss-free from lay
offs, we will help you to start and work with you 
for your success. 

OURS IS NOT A LEASE ARRANGEMENT • You are 
free to operate in an independent manner. You sign 
no contract. You own the deterger outright and are 
always your own boss . .. and every dollar you take in 
is yours to keep .. . you pay no fees, or dues, or royal
ties to anyone. And you take no risk. Your deterger 
is fully guaranteed and enough supplies come with 
it to return far more than your investment. Many 
earn the cost of the deterger in a week or two. It 
costs nothing to get the details ... write TODAY. 

MAlL COUPON TODAY FOR FREE BOOK 
I 

I VON SCHRADER MFG. co. 
I 
I 
I 
I 
I 
I 

W11 "D" Pl., Racine, Wisconsin 
Without obligation rush your FREE booklet about how 
I can start my own permanent and profitable electric 
Upholstery Cleaning business. 

Nome ________________________________ ___ 

Address __________________________ _ 

I 

I 
I 
I 
I 
I 
I 
I 

I City Zone State I 
L--------------------J 

INVESTIGATE ACCIDENTS 
Car furnished. 
Business expenses 
paid. Pick own job 
location. Work part-time 
or full-time. NO selling. 
NO previous experience 
needed. Only average 
education required. 
Write today for 
FREE information. 
No obligation . 

UNIVERSAL <;;::;;~~ 
SCHOOLS PS-12 

6801 Hillcrest, Dallas 5, Texas 
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PS readers talk back continued 

reason: more propulsion. He should try two 
kicks and see the difference in power. With a 
"whip" kick, up to 25 percent more power 
can be obtained. 

Bowers' theory that the crawl kick is used 
only for leg buoyancy doesn't hold water. 
Although a good swimmer will have a very 
efficient arm pull, there's bound to be some 
slippage due to water not being compressible; 
thus his arm would emerge behind where it 
was placed in the water. The swimmer ob
served must be a very powerful kicker for his 
arm to emerge at the spot where it was put in. 

R. E. ELSTER, Coronado, Calif. 

. .. Mr. Bowers may be up on improved 
swimming techniques, but he has no knowl
edge of hydromechanical efficiency. Elucida
tion of his statement, "If the legs were pushing 
the hand would appear beyond where it went 
in," surely would insult the intelligence. 

I would be more than just pleased if my 
outboard propeller were even somewhere near
ly as efficient as Bowers apparently thinks a 
swimmer's hand is. 

A. H. BLITON, Portland, Ore. 

Calming Neglected Cycle Fans 
-··-------- -

.~· 

Glad to see that someone is finally testing 
motorcycles, ["PS Tests H-D's Spirited ~ew 
Sprint," Oct.]. It's about time you realized 
the number of cycle fans and how much they 
appreciate hearing the latest. 

DAviD GusTOFSON, Hallock, Minn . 

. . . Zero to 60 in 4.5 seconds on a Sprint? 
Your test driver must have had a gale wind 
pushing from behind! 

GEORGE RoGERS, Los Angeles. 

Comments author Erik H . Arctander: "Oo7JS, 
the 4.5-second a-r;erage was for 0-40 runs in 
first and second gear, not 0-60. Valve float 
prevents the Sprint from reaching 60 in 

l " secon£ gear. 

More Home-Workshop Suggestions 

I enjoyed your big ideas in shops ["25 Pages 
of Big Ideas for Improving Your Shop and 
Home," Sept.]. I noticed one plan was very 

l 

• 

• 
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PS readers talk back continued 

close to mine-the empty room, where the floor 
remains clear and clean. Mine has two walls 
of full-width sliding door panels. The room 
never looks messy and can be used as a multi
purpose room without anyone knowing it's a 
workshop. 

LARRY TucKER, Cincinnati, Ohio. 

. . . Many fine and practical ideas came out 
of the shop floor plans. A great deal of ex
perience must lie behind each of these devel
opments. I have just one question. How were 
these layouts kept so immaculate? Not one of 
the shops mentioned a shop vacuum cleaner. 

Ross J. KERTSON, Tacoma, ·w ash. 

Maybe tve took it for granted eceryone had 
already built one from the pltms in ]an. '61 PS. 

Old Project Blooms into Workable Model 

Here's proof that many of your ideas and 
plans are easily followed, and not easily for
gotten ["Rotary-Valve r 
Steam Engine," Dec. 
'61] . A few slight al
terations were made on 
the engine itself: ex
haust manifold split be
tween cylinders and a 
modified crankshaft. In 
addition, I have adapted 
a very effective boiler. 
The machine performs real well and has spent 
lots of time driving model apparatus. 

RALPH \VAGXER, Butler, Pa. 

Can You Top This? 

In response to ~Ir. Yezzi ["PS Readers Talk 
Back," Oct.], I finally replaced my original 
battery at 92,000 miles in my '59 Ford 300. 
Also had the radiator worked over. First set 
of tires went 46,000 miles. \Vent 68,000 miles 
on a set of points. The original brake lining 
h still in excellent order at 97,000 miles. Lest 
you think I baby the car, I've put over 24,000 
miles on it since the first of this year-not all 
on paved roads, either. 

REv. C. E. WICHERN, \Vilson Creek, Wash. 

... My '55 Olds went 85,000 miles with the 
original battery. I attribute this to a set of new 
points and a condenser every fall. Also, never 
letting the water get too low in the battery. 

CHARLES BonDE:'~~', Indianapolis, Ind. 

Help Wanted Section 

I have a '55 Plymouth I keep in good shape 
and check regularly. Lately when I try to 
put the car in reverse it stops the engine as 
if I had hit a tree. Then it takes 10 minutes 
to get it going in either direction. The garage-

CONTINUED 

Do y ou know what this automotive part is, and its 
value to car owners? 

What does this symbol stand for? 

Pictured at top is a limited-slip differential that 
provides traction to both rear wheels and helps 
eliminate the problem of useless wheel spin in mud 
or snow. The life preserver, bottom, is the symbol 
of Quaker State Motor Oil-because it guards 
engine life best. Made from 
1 OO% pure Pennsylvania 
Grade Crude Oil , Quaker 
State gives every car longer
lasting lubrication, top pro
tection, mile after mile. 
Insist on Quaker State
the best engine life preserver. 

Q.UAKER STATE OIL REFINING CORP ., OIL CITY, PA. 
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MISS THE BARBER TODAY? 
AMAZING AUTOMATIC 

HAIRCUTTER 
• 0 ~·· . 
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(U. S. Pat. No. 2,718,809) 
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• Marvelous haircutting and trimming invention 
gives safe, fast, automatic , and professional looking 
results everytime. So easy you can cut your own hair 
without a mirror, and just glide it over your children's 
heads for safe, quick and neat cuts. 

SIMPLE AS COMBING YOUR HAIR 
Rolcut is a non-electrical, durable lightweight hair· 
cutter on tiny plastic wheels. No electr ic wires to 
fear, no dangerous exposed edges. Just roll the comb 
cutter over your ha i r silently, precisely and accu· 
rately. You can see the comb pick up the cut edges. 
Ideal for the entire family. Complete instructions in
cluded. You' ll save its price with two haircuts and at 
the same time be thrilled when your friends ask, 
" Who's your barber?" Send $3.95 for special 30 day 
trial offer. Satisfaction guaranteed or money refunded. 

J obn ~urrtp l.tb. 
Dept. C·98 West Hempstead, N. Y. 

U.S. NEEDS 50,000 HEW ENGINEERS EVERY YEAR 
BARN ACCREDI Tl<ID B.S. DEGREE in Sclence or Enaineerina lD 
36 monthS-year-round program optional. 27-month englnePrina 
diploma also available. Classes start Januarv, March, Jrmr, SCiifcm
b~:r. UUALITY .EUt:C A TIO:-.. <:raduates employed throughout t; .s . 
and foreign countries. Government approved for veteran traimng. Stu
dents from 50 states. 40 countries. 20 buildings ; dorms, gym. Campus. 
New Ubranr and labora tories. Employment help provided. SAVE 
TIME .AND MONEY. 

--• Write for cataloe and ~DitPleit.(! 

1618 E. Washington Boulevard, Fort Wayne 2, Indiana 

I P lease send free Information on accredited B.S. Den ee DfOjU'ams 1 
l H }~ginE>ering and Science as checked : 

I Aerospace Engtneer tna 0 Mechanical EDJdneerlrur I 
Chemical Enmneerirur n :Uetallurldcal Erutineering I 

I Civil Engln t>ertng R Ph.vslcs 
Electrical Enldn t>ering Chemistry 1 I E lectronic F.nlcinl'ering n :\fa th ematics 

' 

Name • 1 
Address 

L~--------------~~--~ 
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PS readers talk back continued 

men can't find out what the trouble is. Can 
anyone help? 

H. J. ARMSTRONG, Fulton, N.Y. 

. . . The best mileage I can get with my '62 
Chevy II Nova 400 sport coupe with. six
cylinder engine is 16-17 m.p.g. I got this 
mileage with my '56 eight-cylinder station 
wagon. Anybody else had this complaint, and 
found a solution? 

W. W. KELLY, Los Angeles. 

The Mysterious Thaler 

Just got th is picture of the Mar.ia Theresa 
thalcr ["Deadly Gadgets of the OSS," July]. 
In 1943, I could have had a bag of these coins 
which were loose in Arabia by the thousands. 
I was told at that time that King Saud was 

paid lease money in this fonn and employed 
trusted servants to bounce the coins indi
vidually on hardwood tables to determine their 
silver content. 

The coin is larger than a 2.5-cent p iece, the 
size OSS Research Director Stanley P. Lovell 
claims; it's larger than a half-dollar. This one 
seems to have been minted in San Francisco 
and the date is 1780, not 1870. 

PAUL F . McGJNLEY, Tucson. 

Head Spinning Over Stereo? 

You have finally done what I have been 
lwping somebody would do for a long timP.-e -
made a practical comparison of component 
parts ["The Low-Down on Stereo H i-Fi," 
Sept.] . :\ly next major hi-fi stereo purchase 
will be based on information gleaned from 
your article. 

DR. DoN F ENNER, Kodiak, Alaska. 

... The hi-6 stereo article really hit the spot 
for an old coot with only one fairly good ear. 
Can a tuner be added to the $125 assembly to 
bring in stereo FM and AM? 

JoHN \ V. MoRTON, San Rafael, Calif. 

A tuner can be added quite easily to the 
.$125 system. W e lwtJe not conducted com
parison tests on t uners and so we cannot make 
a recommendation at this time. 
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LOOKING FOR EXTRA COMFORT AND LONGER WEAR? 

Sty le 
No. H311 
Burgundy 
Oxfords 

with 

SAFETY SHOES 

' • 
You'll get extra-long wear ... more miles to the pair 

with Hy-Test Safety Shoes. New refined steel box 

toes, leather vamp linings and sweat-resistant 

leather insoles keep you stepping easy. And the 

Chain-Link crepe soles and heels of microcellu-

lar DuPont Neoprene are feather-light yet tough 

-resist oil, grease, chemicals and cold-weather crack

ing. Cellular Neoprene soles help reduce fatigue 

because of their light weight, lasting resilience and 

flexi bi I ity ... give you a sturdy base of comfort. 

When you buy shoes, look for Hy-Test Safety Shoes with Neoprene soles. 
l lG. U. J . , At . orr. 

Better Things for Better Living . .• through Chemistry 

' ----
HELP WANTED-SPARE TIMEF.: 
SENSATIONAL NEW LONGER-BURNING 
liGRT BULB. Amazing Free Replacement t-
Guararttee-never again buy light bulbs. No 
competition. Multi-mill ion dollar market yours I~ 
alone. Make small fortune even spa re time. •
Incredibly quic k sales. Free sa le s ki t . 
ME~LITE (Bulb Oiv.), 114 E. 32nd, Dept. 
C-16P, New York 16, N.Y. 

Train quickly ln 8 short weeks at Toledo for a 
bright futul'e with security in the vital meat 
business. Big oa.~·. full time jobs-HAVE A 
PlWFlTA.ni..E :.\lARKET OF YOUR OWN! 
P 1tY Mter graduation. Diploma gil•en. Job help. 
Thousands of successful gradua tes. Our 40th 

year I Send NOW for F REJoj catalog. No obligation. G. I . Approved. 
NATIONAL SCHOOL OF MEATCUTTING, Dept. 51·Z, Toledo 4, 0. 

Arla~ootw, FLITE PANT 
Macle for U.S;A .F., cost Govt. $ 19 pr. , , • 
now oFferee/ at fraction of original cost! 
Step into warmth and comfort in these all-woof, 
18 oz. serge Air Force FLITE PANTS, when working, 
hunting, hiking, or at football games, etc. Seat and 
knees reinforced with wool & nylon to keep you 
warm! Oraftp roofzipper fly, adjustable belled back, 
knitted cuHs, snap top closures, side pockets. First 
time offered at this incredibly low price, maybe 
never again! Only $4.95 pr., plus post., SOc 
east of Miss.; 75c west of Miss. In Sage Green, 
sizes 30 & 34; Air Force Blue, sizes 28, 32, 34, 36, 
38, 40. 42. Send check or M.O. today-sa lis. guar
anteed. Free 116 page catalog inclu,!led. 

I. GOLDBERG & CO. Our 441h ·Year 
PS 429 Market St., Phila. 6, Pa, 

NEW CREI SPECIAL PROGRAM 
IN BASIC ELECTRONICS 

r A new home study program prepared specifically for 
technically-employed persons-electricians, air-con
.ditioning and refrigeration men and others who 
desire a knowledge of electronics for their field. 
Now you can learn the electronics you need through 
industry-recognized CREI training-previously avail
able only to men actually working in electronics. You 
study at home a program offered by one of the nation's 
leading technical Institutions developed with help 
of leading engineers, scientists. Includes preparation 
.for FCC Commercial License. 

FREE BOOK .. f. CREi) 
·+. ,.:-f.. '· Mail coupon or write: CREI , Dept. 1612-A. 
·~ .. 't:-.....,/ · . 3224Sixteenth St., N.W., Washington 10,D.C • • r ..... . ·:- ~.· ;-------------, 

I 
•

',;, The Capitol Radio Engineering Institute 1 
?.~. -~ .. · , • :<· Founded 1927, Accredited Member of the I : · · u~ .., National Home Study Counci l Dept. 1612-A, 1 • I .l.;;...:._~_;__;.;, 3224 Sixteenth St .• N.W., Washington 10, D. C. I 

I Please send me FREE book describing new CREI Special Program 1 
in Basic Electronics. I have a high school education . I Name Age I 

I Address I 
I City lone State I 
I Type of present work I 

BEP-86 L-----------------J 
II 
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Dr. Wernher von Braun Tells 

• • 
urv1ve 1n ace 

. . . ' .. . . ' 

At desk adorned with moclds 
of moon capsule and rocket, 
Dr. von Braun works to mah• 
outer-spa<:e travel <:Om<' tmc. 

-

Q What equipment and supplies does 
an ctstronaut need to survive in 

outer space? 

A Besides food and ru:ink, he needs: 
• A pressurized spacecraft cabin, with 

means for replenishing oxygen, removing 
carbon dioxide and odor, and controlling 
tempe~·ature and humidity. 

• A contour seat, for the high accelera
tions and decelerations encountered during 
launch, mid-course maneuvers, and reentry. 

• A pressure suit, as protection in case 
of cabin-pressure loss, and as mandatory 
equipment if the mission ever requires the 
astronaut to go outside his spacecraft. 

• Sanitary accommodations in accord
ance with the duration of the mission. 

• Some radiation protection, dependent 
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on the length of the mission and the flight 
profile. For example, an extended stay in 
the Van Allen Belts, or a long interplane
tary voyage, demands more radiation protec
tion than a low-altitude earth-orbit flight, 
which can be recalled at short notice in 
case of a dangerously powerful solar flare. 

For very long outer-space flights, a de
gree of bodily mobility is also likely to 
be necessary. Some equipment for physical 
exercise-possibly of the familiar coil-spring 
kind-may prove indispensable, too. 

Among space medical men, opinions still 
vary as to whether the zero-gravity condi
tion, always prevailing during the un
powered stretches of a space voyage, will 
turn out to be acceptable for extended peri
ods. Some believe the astronauts will need 
an "artificial G environment" in such c;lses. 

CONTINUED 

• 
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ELECTRONICS 
TILIVISIOII Alii IAIIO 

Course covers TV -radio serv· 
icing, communications, auto· 
motion circuitry, microwaves, 
.ind. ele ct ron ics. One Ma s ter 
Course ; low cost. Includes TV 
set, rad io , multitester. 

AUTO MECHANICS 
AND DIESEl 

All-around mechanic training. 
Covers tun e- up, automatic 
t ransmissions, truc ks and 
busses, s tationary gas and 
diesel engines. Includes socke t 
se l, analyze r, tools. 

AIR CONDITIONING 
llfltiiiUIH ILICTitUL I"LIAIICIS 

50 m illion air cond it ioners, 
refrige rators, appliances need 
fixing e ve ry year. Start own 
bu siness or work w ith d ealer
di s tributor. Includ es 
gouges, tool s. 1""',...,- .. 

HOME APPLIANCE 
TICHIIICIAII'S COUISI 

Full -time or " spore-time" CO• 
ree r. Fix toa s ters, mixers, 
iron s, wa shing machines ; all 
applian ce s . Costs less than 
S 1.50 a wk. Includes tester, 
solde ring set, tools. 

Each of these fields offers b ig opportunities to N.T.S. train ed me n. You ge t 
everything you need - lessons, manuals, professional kits with tools and 
in struments for service, repa ir, all -around use. Stud y at your own pace ; earn 
money a s you learn. You enroll by ma il; no sa lesman means lower cost for 
us, lower tuition for you. I National Technical Schools, Dept. C-123 

1 4000 S. Figueroa St., Los Angeles 37, Calif. 

I Please rush FREE Book and Actual lesson checked below. 
No obligation. No salesman will call. 
D Electronics-TV- Radio 

I 
I 
I 
I 

RESIDENT TRAINING AT LOS ANGELES 
If you wish to to ke your t raining in 
our famous Residen t School in Los 
Angeles- the oldes t and largest 
school of its k ind in the world-check 
specia l box in coupon. 

D Auto-Mechanics & Diesel 
CJ Air Conditioning, Refrigeration & Electrical Appliances 

D Home Appliance Technicians Course 
1 Name _ ___________ Age ___ _ 

I 
I 
I 

300 POWER ••••• 

T h t• slmt~le~;!<C~n~.~<l~~~~~r~ !'an<l>< hU\'l'--FOH 
PHOFIT. SA \"1·: Ht::-.: Ill! DO L . Shop tcl<tt•<l 
p l an >< "Spirit of the Century." :-far row w ais t H:J" tall 
o r ~tnt~.' I )' ~tralght !'O hl~ • •spirit of America. •' J-;as~:-to· 
Follow l>hOtOI):H'kl'l I'I.AXS & LIF~: S I ZE 1'.-\'l'TEI!~S 
t el l n ll- pl u ' MOVI•::Ifl.~l'.'T B HOCHUHE $42 up , hNI\'Y 
lwn~!'l \Vl'htht fKu.~·mv~·t orio lt,n l ) \Vc:4tmin~te•· · t..uh c He ll 
C'hlmt• . :·,,o,·em<'n t ><. go~eous bronze-><ilver :IIOVI:O.:G 
:1100:-.: <lln l>' . L Yill•: l>l'nrtu lum~, o/.1" solhl-mahogany 
· l l ff~· .. rntnt -Kwlk Hi lt <'n><e k it s . Sen e! S l .OO tncla~· . 

H u..;h $ I . :l(l hot h J)l ans plu s f'"n~~c A onus • ' l' l'titc 
t:rn nfhnother' ' Jl l an. A :-; folk~ h av e done for o v c t· 4 0 year~. 

Kuempe l Chime Clock Works, : 19 Kuempe l Bldg., Minneapolis 16, Minn. 

SHOOTS 
60 ROUNDS 
Pellet firing SPRINGfiRE AUTOMAT! 
Full -s ize au tomatic model of hlgb-pow,· r~cl 
Sprinl<li<•hl Spr lng lire Automatic pistol. 
ho lds ami ti r t•zo; flU rounc h; autonu.~. t l ~nll:r us 
fast as yuu •·an J>UII trlggPr . .. top ac
,·uraC'Y firin J( IX)Wl' r to dhlturt('C~ of 25 fl·~t $ 

9 8 and m•Jrt• . ~nrr. non . JP.I IIal. mncl ~ of top 
d l•vcr l.r c ugl nt•••rtng ch•tai l. ~llHIHih . j arn. 
pruof. g"rt•at fun fm· fatl11: r unrl tm n . Full 
money baC'k J.!'rtar ant t!t•. !\.tlt so ld in ='t•w 
Y urk ('lty or i f unrl cr JH yc~ns uhJ, • State;• 
ax~ with nrdt•rl. Hn~h ~ l.!lH c•a:oh . rtw,·k or morwy Ol'd<• r p lu:; 2it• post· 
a~e and hunciHng anct J.!Cf th is nu tiJt:'nti,• pr«·t·i ~i ·m mad•· mod•~l \,·tth 50 
~ •h·,•r rwllehc l n t'ltu iN t. 
Extra pellets-100 Rds. Sl.OO 250 Rds. $2. 00 1000 Rds. ss.oo 
LYNBROOK SALES, Dept. 545, Lynbrook, New York 

• • • • • • • • • • • • • • • 

I Address __________________________________ _ 

I City Zone State ____ _ 

I D Check here if interested ONLY in Resident Training at L.A. 
flo.. H1gh sehoul home study courses also offered. Check for free catalog. 0 

:~---------------

YOUR 

1964 
BUYING 
GUIDE 

FOR PRECISION 
MADE RADIO 

CRYSTALS AND 
ELECTRONIC 
EQUIPMENT 

• 
••••••••••••••••••• • 1 nternationa I Crysta l Mfg. Co., Inc. 564 • • 18 North Lee, Oklahoma City, Okla. • • 

Rush 1964 Catalog • • 
Name • • 

Please Print • • Address • • 
City Zone State • • • 

I 
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Specify 

DYHA·MIGHT a.ttery-Operatod 

so little ... 
does so much ••• 

• moves mountatns 
of snow 

f . I aster ••. eas1er. 
Monarch Controls give in· 
stant snow plow action. With 
Monarch unit, raise, lower or 
hold the plow from the cab
automatically! Simple instal· 
lation on most vehicles. See 
your dealer. Send for folder. 

"Quality Machinery Since 1856-by Jackoboice" 

-Harvey C. Jones 
Reseda, Calif. (Pop. 4,500) 

Mr. Jones had no radiator 
experience-installed In
land Radiator Equipment-now auto-truck-tractor cool· 
ing systems. This market is booming as radiators become smaller, 
capacities less, yet pressures higher. Many Inland shop owners 

make $10-15-20,000 ~ (names on request). 
Inland-world's largesTiiiii.- of radiator servicing 
equip.-provides complete pkg.: FREE FACTORY 
TRAINING, supplies, etc. Proved merchandising 
assures volume. "Pay-As-You-Profit" purchase plan. 
Profitable dept. for established business. Write for 
free 32-page book-equip., prices, owner letters. 

IIJ'In D MFG. CD., Dept. PS-1 2 1108 Jackson St.~ Omaha 2, Nebr. 

TRY GIANT 
ILLUSTRATED 

"HOW-TO" BOOK 

FREE 
FOR 10 DAYS 

NW-You Can 
Fix Cars Faster 
With MOTOR's 2-in-J 
Auto Repair Manual! 

F x just about any part of 
2,519 models, 1955 through 

1963. NEW edition. Trouble
shooter spots what's wrong
Manual pages show exactly 
how to fix it! Over 1,300 pages, 
3,200 pictures. MUCH MORE! 
FREE 10-DA Y TRIAL. Then, 
pay $2 in 10 days , $3 a month 
!or 2 months, then $1 .95 (plus 
451! dellvery charge and sales 
tax), or return book. Send no 
money now! MOTOR . BOOK 
DEPT., Desk 32Y, 250 West 
t55th St., New York, N. Y. 10019 

Dr. Wernher von Braun continued 

One schetpe would provide a separate "re
conditioning capsule" attached by a cable 
to the ship's main body, and slowly spin
ning around it; in this capsule, centrifugal 
force would then simulate gravity. 

Q Beyond what altitude is it necessary 
to provide an artificial cabin atmos

phere for spacemen? 

A The average person needs some life
support equipment above about three miles. 
At this altitude, along with the decreased 
total atmospheric pressure, the partial pres
sure of the air's oxygen has sunk so low 
that the lungs cannot absorb eno1,1gh of it. 
Hypoxia, or oxygen deficiency in the blood, 
results. Breathing pure oxygen (at the 
same reduced total atmospheric pressure) 
raises the oxygen partial pressure, and pro
vides a ready remedy. 

At an altitude of 4~~ miles, the unpro
tected human body faces another difficulty. 
By now, atmospheric pressure has dropped 
to a point where the nitrogen dissolved in 
our blood starts bubbling out. The physics 
of this is identical with what happens when 
we open, and thus depressurize, a warm 
Coke bottle. The effects, however, are de
cidedly more severe. Some nitrogen bub
bles, as the pulsating blood stream washes 
them through the body, may get trapped in 
corners such as elbow and knee joints. As 
the ambient pressure keeps falling, the 
trapped bubbles expand further and may 
block off an artery. This causes painful 
aeroembolism, better known as the "bends." 
Thus, beyond a limit of 4* miles or so, 
pressure cabins or pressure suits (at least, 
partial-pressure suits), or both, must be 
provided. 

Ten miles up is another biological mile
stone. By now the atmospheric pressure 
has become as little as the combined par
tial pressures of water vapor and carbon 
dioxide, two substances always present in 
our lungs. No matter how much pure oxy
gen we try to breathe, the air sacs of the 
lungs are now completely filled with this 
mixture of water vapor and carbon dioxide, 
and no oxygen can enter the blood stream. 
This condition is called anoxia. 

Just a little higher up, the unprotected, 
tortured body would virtually boil over. 
At an altitude of 12 miles or so the air is 

14 POPULAR SCIENCE DECEMBER 1963 

Copynghtfld matenal 



t 

Dr. Wernher von Braun continued 

so thin that the boiling point of our body 
fluid drops to around 100 degrees F., which 
is about our body temperature. Bubbles 
now form wherever body fluids are openly 
exposed on surface areas of the body, such 
as the mucous linings of the mouth and eyes. 

W hile all these milestones of increasing 
biological hazards had tremendous practical 
significance in aviation, their importance 
for spacecraft is actually quite limited. A 
spacecraft's life-support system must be 
designed for an extended stay in completely 
airless outer space, anyway. In less than 
one minute a manned rocket clears the low
er atmosphere, so there is not much chance 
to take advantage of the less-demanding 
conditions prevailing there. Hence it does 
not matter too much to the designer wheth
er his craft is five or 50,000 miles high. He 
has to provide adequate life support for the 
most demanding condition, a perfect vacu
um outside. 

Q What kinds 
are there? 

of life-srtpJJort systems 

A We must distinguish between three dH
ferent types of systems: open, closed, and 
a crossbreed called semiclosed. 

An open system simply delivers fresh air 
or oxygen to a breathing mask, and vents 
exhaled air overboard. It makes no attempt 
to retain and recirculate the unused oxy
gen-or the 79 percent nitrogen in exhaled 
air. The aqualung is an example of an 
open life-support system, using air. The 
·oxygen-mask system in unpressurized air
craft is an open system using pure oxygen. 

A closed life-support system attempts to 
duplicate in capsule form the complete 
miraculous "ecological system" that nature 
operates on earth: The carbon dioxide that 
man and beast exhale is absorbed by plants 
and helps them grow and develop through 
an intricate process called photosynthesis
the fundamental process of life on earth . 
Light energy from the sun converts the 
carbon dioxide into plant-building carbo
hydrates, while oxygen is released into the 
air. Men and animals breathe this oxygen. 
and eat the plants and the fruits they bear. 
while their body wastes fertilize the soil 
on which the plants grow. 

Very promising attempts have been made 

CONTINUED 

EARN S10,000AYEAR 
LET ME PROVE 
to you that the 
average starting 
salary of our grad
uates is $4,300.00 
per year. 
After becoming 
familiar with the 
industry their sala
ry usually increases 
to $6,000.00 to 
$7,000.00 per year. C. W. BAILEY, PRES. 

When they become specialists, or part of 
management, they can earn $8,000.00 to 
$10,000.00 a year ••• and more! 
WHY WORK FOR LOW PAY- or 
worry about losing your job? 
WE CAN QUICKLY TRAIN YOU to 
enter one of these rapidly growing BIG
PAY fields:-

0 DIESEL -AUTO MECHANICS 
0 AIR CONDITIONING SERVICING 
0 REFRIGERATION SERVICING 

·· 0 HEATING EQUIPMENT SERVICING 
0 ELECTRONIC TECHNICIAN 

SUCCESS INSURANCE 
LET ME PROVE to you that, due to 
our special, exclusive SUCCESS INSUR
ANCE PROGRAM, we are successful in 
placing BETTER THAN 98% OF 0 UR 
GRADUATES in the field for which they 
are trained. 
EARN WHILE YOU LEARN. We pro
vide you with a part time job and housing 
while in school. 
MAIL TODAY! Free booklet, no 
obligation. 

q OUA- 'jfJJII.I. 

'" "\R CON011\0NING 
• 
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. 
CHECK SUBJECT OF YOUR 
CHOICE IN BOX ABOVE. 

BAILEY 
Technical Schools 

1645 S. Grand, Rm. 50, St. Louis 4, Mo. 

·-------------------
Name'- - --- - - ---- ..Age _ _ 

Street·- --- ----- --- - - -
Town-_ _ _ _ _ _ ___.one Stat••---
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~AG, LAIR. IDENTIFY ANYTH-=-EASILY WITH AMAZ==-1 

I 
. ·J~ 

..o~~ . :nc 1~'t. 
~ ~ ~\.~s I 

.P-t{r~ . . ~~f.~~ '1495 . 
'/) f.(f of.,~ Deluxe Life· I 

l(R lAQ[\$ Time Alumi· 
num Model 

1 Now, tn just seconds, you can "CLICK" out self- sngs 

I 
sticking plastic labels with raised professional • :1 
print! A turn of the dial, a squeeze of the Sturd)' I 
handle, and your TAPEPRINTER turns out a Cycolao 
permanent plastic label by an exclusive process. Model 

I 
The Quick-Clicks of your TAPEPRINTER produce clear, clean~ I 
white raised letters on beautifully colored tape. Just peel the 
backing, and ldenti -Tape sticks permanently on any surface. 
One 99c FREE roll of 120" long tape included with each 
machine. Additional color tapes are available everYWhere. 

I 
I 

10,000 USES: HOME, OFFICE, SHOP 
MAIL THIS HANDY COUPON TO: Crest Sales Co., 
8808 Wilshire Blvd., Beverly Hills, California 
Please send Deluxe TAPEPRINTER(S) at $14.95ea. 
_Sturdy Cycolac TAPfPRINTER(S) at $9.95 ea. TO: 
Name ____________________________ __ 

Addres.s_ ________________________ _ 

I 

L City State 
0 Payment Enclosed --------

MANUFACTURE this BEAUTIFUL 
OUTDOOR FIREPLACE 

in YOUR OWN BACKYARD 
$4.00 worth of sand and cement pro· 
duces this attractive fireplace . Sells on 
sight from $60 to $80. Easy to start 
your own profitable business in your 
backyard. No experience 11ecessory. 
Big profits. E>tclusive manufacturing 
territories. Write immediately for full 
details. General machines sold to U.S. 
Government. Dealer inquiries invited. 

ENGINES Co INC Dept SF·IZ3, Rt. 130 
.. • Tharofare. N. J. 

r~a:nK 'so~man] Previews 

the 19s4 line ofh'STARCIIAff b oats 
~ ,.. • 1/1" .fill • .a ~ """" "' ,..$.........,. 

Read this before you buy any boat! 
This famous boating expert tells you what he 
likes and dis I ikes about the 1964 Starcraft fib-

. erg lass and aluminum cruisers, runabouts, fish
ing boats, canoes and new sailboat. No punches 
pulled! Write for your free copy today. 

STARCRAFT BOAT COMPANY 
Department PS-12 • Goshen, Indiana 
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Dr. Wernher von Braun CONTINUED 

to duplicate nature's grand scheme in the 
laboratory. Most experimenters use certain 
strains of algae as the plants for the eco
logical cycle. 

Obviously the advantage of the open 
life-support system lies in its simplicity. 
But it is very wasteful, and the weight of 
the air or unused oxygen vented overboard 
becomes prohibitive for space-flight mis
sions of more than a few hours. 

The closed system on the other hand is 
complicated and relatively heavy. But it 
is ideally suited for long operating periods, 
because it puts the sun to work to enable 
us to reclaim virtually all of the wastes. 
We can expect such closed systems to be 
used in manned interplanetary expeditions, 
and at a permanent base on the moon. 

For the Mercury spacecraft's flights, of 
up to a day and a half, a semidosed sys
tem using a pure-oxygen atmosphere was 
selected. This system is best explained with 
the help of my sketch (which I made from 
a description published by the maker, 
The Garrett Corporation of Los Angeles). 

How :Mercury life-support system works 

As shown, there are two almost inde
pendent recirculation cycles-for the pres
surized cabin and the pres£urized space 
suit. \Vater-cooled heat exchangers, in
serted in both cycles, dissipate the heat 
generated by the astronaut himself and by 
all the electrical gear. A supply of oxygen
carried in gaseous form at 7,500-pound 
pressure-replenishes the suit cycle with 
fresh oxygen, to the same extent that an 
absorber removes exhaled carbon dioxide. 

This system proved entirely adequate for 
the limited duration of the Mercury flight 
missions. Many medical experts believe, 
however, that for flights of much longer 
duration it will be necessary to replace the 
semiclosed oxygen system with a semiclosed 
air system-that is, a system where the 
oxygen is diluted with nitrogen or other 
inert gases. According to Soviet reports, 
the man-carrying Vostok spacecraft all used 
semiclosed air systems. 
•••••••••••••••••••••••••••••• 
Dr. von Braun will consider answering ques
tions from readers of PoPULAR SciENCE in the 
magazine, but he cannot undertake to answer 
ea<:h one by mail. Letters to him should be 
addressed in care of PoPULAR SciENCE, 355 
Lexington Ave., New York, N.Y., 10017. 
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TIME: 8:45AM ••• TEMPERATURE: ii litiWi 

GUESS WHOSE CAR STARTED? 
THE MAN WITH RISLONE® IN HIS OIL! He didn't run down his battery 
trying to start a stiff engine. Actually, engines don't "freeze." It's the oil. Sub
zero temperatures thicken oil ... like molasses in January. Engines barely turn 
over ... and that's what runs down your battery. RISLONE lowers the pour
point and increases the lubricating efficiency of all motor oils, including the new, 
long-life types. RISLONE-reinforced oil flows freely at lowest temperatures. 
You can count on fast, battery-saving starts every morning, a ll Winter long. 
Winter or Summer, RISLONE cleans out gum and sludge in your engine to guar
antee improved engine performance or your money back. Add RISLONE at 
every oil change or when you're down a quart. At your service station or garage. 

' l 
·; 
' 

Be a 
~h: B Spareti~me:~:::r:--.~IIA' raur 

Step into a Well-Paid Job rRGE:OO."T DE:\lAXTl for 
~ •.. -.; ancl "'O:\n;:-;, all ages. trainee! In toclay's srwl'i•tl 
Bookkeeping and Ar<·ountant'Y m~>thod~. lla,·e your own 
prntltahlt• huglne~~. or step Into a well·pald pnsitlon as 
A~rctlllllant. Auclitor. Tax ~pc~ iall sl , etc·. t~uallfy In 
lt'i~ure time at. home. or thru resident cla~se~ In J a!'kson
\'ill<'. Jo:.\ H:\' WJIIU: YOl" U •:ARX ! J<'RJo:Jo: bnok aml 
uniltttt• ~l'lt•c·t·A· ~kill l'art·~r Finch•r 1(1\'0 full details. 
Write TODAY. MTI ' s School of Accounting, Rm. AX-1303, 
Jacksonville 6, Fla. 

Transistor 
Radio with 

.....,. Battery 
__.-$1.~0 

11·Jewel 
Watch 
$2.87 New Drop Ship Plan offers you 

first day profits I Deal direct 
with overseas sources at prices 

shown. Dazzling bargains with 
no investment. Full or spare time. 

Pistol Write for FREE BOOK today to . •• 
MELUNGER,15U S.Sepulveda,Dept. K24C, Los Angeles25 

NIW 

.....-uLISTEN-IN-COIL" 
PICKS W ANY l '/ 

TB.IPHO .. CONVIISATIONI Offt 
NO CONNECTION TO TELEPHONE NECESSARY' /{ '// 

Somply pl•c" Supe>r·S..,sotove" LISTEN· IN·COIL" on ( ( ( 
v•c•n•ty of telephone. P .clrs up voices on both stdes 

of telephone conver .. lion. bsoly conceJied. 
·W <>nd•~l fun. 

• 
•• 
e PLAY 

Ahe pt.,, ,.... . ......... 

• 

C••h or M .O. lo• 
Hobo~•"· N. J. 

' . . .. I A A 

• • 
~.)" .. 
~" 

1fl: 
!!!: 

Start Your Own Business at Home 
WITH $43.50 DOWN 
ONLY PAYMENT 
America's fastest growing sparetime income plan. Take 
advantage of your community's sharpening needs with the 
money-makin~ Foley Grinder. No experience necessary. 
Pays for itself an first 90 days out of profits. No big invest
ment or inventory needed. Get complete facts about this 
profitable cash in the pocket home business. Just write to 

MANUFACTURING COMPANY FOLEY 1276-3 Foler Bldg,, Minneapolis 18, Minn. 

17 

Copynghwd ma .nal 



See the Stars. Moon. Planets Close Upl 
3" ASTRONOMICAL REFLECTING TELESCOPE 

(Gmera to tills $(ope for ex(ellenl 

~~~~~~~~~~~!!_~~~ of moon! 
us M t. P alomar Type! An Unus ual B 

}:c1natorial Mount with lock on bot 
ax<•s .• ·\lumlttlzrrl nn<l m-er-c:oatrd ;{ .. •li
umt•tl't hhth· !<JX'f'd f/ 10 rnlrmr. TPlt•
~cove conws eoulppf'd with a 60X 
eYPI>IPrE' a II() a mount I'd Rarlow JA·n-. 
civt lc·a 1 Fin<lc•r Telt•srollt' inclnrlC'rl. Jiu nl
wmKl, portubiP trivorl. FHF.F. with 
~·!>1)(': YalnahiP RTAR ('HAlt'!' pitts 
2i2-pa;.:t' " H .·\:'iOBOOK OF 11~:.\ ,. _ 
ENS" plus "HOW TO USF. YOUR 
TI·:T.E!':f'OPE" ltOOK. 

. Stock No. 85,050- N ........ $29.95 P ostpaid 
41/•" Astronomical Reflector Telescopel 

255 Power. New VIbration-Free M etal Pedestal Mount . 
StOCk No. 85,105-N .. .. . ... . .......... . ...... S79.50 F . 0.8. 

SUPERB 6" REFLECTOR TELESCOPE 
Featured N oo. Pop. Science J. rtide 

CATCH A FALLIN G STAR? 
CompletE> with £>1PCtrlc clock drii'P, setting 
drch·s. l'Qilatorlal mount. pedt•stal hmw, 
tlll'£'8 eyt•Pitwl'S plus Barlow for Ill> to 
576X and 6X achromatic flndt.>rscupe. 
l:l£>ctrh: drive aids lon~-l'iewin;.: st>sslons 
nnd astro-photogrttphy. All mc·ta l Pl'<lesral. 
Stock No. 85,086·N .......... $195.00 F.O.B. 

WAll SURPlUSI American-Model 
7x50 BINOCULARS 

B!ir aavln&'! Brand new! Crystal clear vlewtna--
7 power. E••ery optical element Is coated. An 
excellent niJ:ht &'la~11-the size recommended 
for satellite viewing. Individual eye focus. Exit 
pupil 7 rnm. Approx. tleld at 1,000 yd". Ia 37tt · 
Ct. Currylfilr case Included. American 7 x SO's 
normally cost $274.50. Our war surplus price 
suve~; yuu real money. 

S.tock No. 1544·N ............................ only $74.80 p.atpd. (tax Included) 
6 x 30 Bi noculars..--simllar to above and a. terrific bargain. 
&took No. 963-N ............................................ $33.00 Jatpd. (tax lnoludlcl) 
1 x 35 Amerloan Made Blnooulan 
Stoek No. 964-N ............................................ $60.50 pstpd. (tax lneluded) 

'FISH' WITH A WAR SURPLUS MAGNET 
Go Treasure Hunting On Tile Bottom 
Great Ideal FasclnatlnR' fun and sometimes tre· :::::~~'"'7,~~~ 
mendousl:v profitable! Tle a line to our S·lb. Magnet
drop lt overboard ln bay, rlver, lake or ocean. Troll It a Ions:" 
t.be bottom-your ' ' treasure'' haul can be outboard motorl'll. 
anchors, flahln2' tackle, all klnds of metal valuables. S·lb. 
Magnet Is war surplus-Alnico v Type--Gov•t. Cost. s:;o. 
Llrts over 125 tbs. on land-much greater welchts under 
water. Order now a nd try this new sport. 
Stoek No. 70.571-N 5 lb. Magnet .................................... $12.50 
Stock No. 70.570-N 3V2 lb. Lifts 40 lba ..................... $8.75 
Stock No. 70,572·N 1V2 lb. Lifts 150 lba . ........................ $1 8. 
Stoek No. tl5,152· N US'! b. size. lifts 250 lba .................... . $33 

Terrific Buy! American Madel 
OPAQUE PROJECTOR 

Projects illustrations up to 3" x 31,12" and en
larges them to 35" x 30" 1f screen is 6 ~~ ft. 
from projector: larger pictures If screen is 
f urther away. No fUm or negatives needed. 
Projects charts. diagrams. pictures. photos. 
lettering in full color or black-and-white. 
Operates on 115 volt, A.C. current. 6-ft. ex-

plug included. Operates on 60 watt bulb. not 
12"' x a• x 4~2" wide. Weight 1 lb., 2 oz. Plastic case 
handle. 
lH· N • • .. • .• • • • • . $7.95 Postpaid 

MINIATURE WATER PUMP 
Wonderful tor exper1menta, miniature waterf&lla. foun
tains, HO gage railroad baclcdropa, etc. Tln.Y (2"• x 1%, •) 
electric motor and pump ideal for hobbyists, labs, schools. 
Pumps continuous flow of water at rate of one Pint per 
minute at a 12"' head. With 2 D Batteries 1n series will 
pump to 24" high. Huns 48 hrs. on battery. Works 1n either 

direction. Self-priming. Stock No. 50.345· N ................ $2.25 Postpaid 

MAIL COUPON for FREE CATALOG " N" 
I 
I 
I 
I 
I 
I 

Completely New and Enlarged. 148 Paces. 
Near ly 4000 Bar.:alnl. 
EDMUND SCIENTIFIC CO •• Barrington. N. J . 
Please rush Free Giant Catalo~r-N. 

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

~~ ........................................................................ ... .. 

City .................................... Zone ...... .. State ........... ....... . ._ ___________________ _ 
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AUTOMATICALLY SHOWS TIME, TIDES, 
POSITION OF SUN, MOON, STARS 

NEW SPILHAUS 
SPACE CLOCK 
19 DIFFERENT READINGS AT A GLANCE 
Startllnc scientific achievement , yet completely 
oractlcal and functional. De&IR'Jled Cor the space 
age by world renowned sclenilst, Dr. Athelstan 

, Spllhaus. Dean or Technololr.Y, University of 
• :\llnne~<ota. Hands ome conversation plece-eon-

~<tantly Ur>·to-date encyclopedia or the sky. The 
Spllhaus Sollee clock ha,. beautiful trultwood case and 3 s ky-blue 
dials. Blend" wHh decor of any home. office. club room. classroom. 
mu~<eum, di><t>lay window. hotel . ete. La~e dial shows sun position. 
dally sun rll•e and s('t, moon oosltlon. moon rise and set, phase or 
moon. tow nne! hl~h tide time. current stage or tide, day and montn 
of year. c urrent position or stars ln sky, time of star ri s e and star 
set, rl.'lntlons hlps of sun, moon and atars, s idereal or s tar time. 
Left dlnl Ahows local time. RIQ'ht dial show11 world time lncludin2' 
mnjor U. S. c lUe" nnd Untverl'nl (Ore('nwlch) time . Operate~< on hOu!'e 
current-requi res ont:v one almple settln&' for any a-eotrraphlc loca
tion. Measures 16" hla"h x 11 1,12" wlde x 4 1,12" deep. !'res entation 
plaC'JueM nvnllnble . <'omplete s atis faction guaranteed or money 
refund,.cl. 
STOCK NO. 1201-N ............................................... · ................................. $150.00 

SCIENCE TREASURE CHESTS 
For Boys-Qirts-Adultsl 

Science Trea1ure Ches t -Extrn-powerrut mag-nets. 
nolarlzlnR' filters. compass. onc.way-mlrror film, 
prl><rn. dttT ractlon ~rrotlnl:'. and lots of other Items 
for hunclr('dl' of thrilling- experlmentR, pluR a Ten. 
Lens Kit for mRklnl:' tel('scopes, mlcro~<copes. etc. 
Full ln><tructlon" Included. 

Stock No. 70.342- N ............... : ... : .......................... ................ $5.00 Postpaid 
Science Treasure Chest DeLuxe- Evenrthln2' In Chest above plus ex
cltln!!' ndclltlonal Items, for more advanced eXJ)erlm.,nt~< lnclucltnl! 
ceystal·l:'l'owlntr kit. electric motor. molecular model set. first· 
surfn<"c mirrors and tots more. 
Stock No. 70,343·AD ..... • .....•.......•... $10.00 Postpaid 

• • 
LARGE SIZE OPAQUE PROJECTOR 

I deal for photographers. thla low-001t unit pro
ject$ 3% ft. 8Q. image at 8 tt.-7% ft. SQ. 

Image t.t 12 tt. ProJecta photos. drawings. 
sketches. cllppings, any opaque oop;r UP to 8"' " 
6•- Jarrer_ pieces in sectlona. Lenses are 2 plano
com·ex. 3~· dia. mounted 1n tsJA• barrel Pro· 
jector 18 11 %• high, 13~ • wide. 9"' front to 
back. pressed st('('l In black wrinkle finish. bake· 
lite handle. Uses two 200 watt bulbs--not 1n- , 
eluded. Complctfl with slrle platform to hold Wustratlons. 6 ft. elec. 
cord. heM reslst. plate glaas mirror. 
Stock No. 80.066· N ............ ...... .......................................... $42.00 Postpaid 

""' "" 
~\ 

....-: 

....... 

.... 

' ~ 

WOODEN SOLID PUZZLES 
12 Dill'ereut puzzles that will stimulate your abilltl' to 
think and reason. Here 18 a fascinating assortmen't of 
\~uod vu!tzh'S that w1ll provide hours of pleasure. 
'Iweh·e chft'arrnt puzzl!'s, animals a nd llt'omrtric forms 
to ta kt! a uart and reassemble. give a chance for all the 
family. to test skill, patience. and. beat of all to stimu
late ability to think and reason whlle having lots of fun . 
Stock No. 70.205· N ........................................ $3.00 Postpaid 

BUILD A SOLAR ENERGY FURNACE 
A fascinating new field . .Build your own Solar Furnace for 
experimentation- many vr•ctlcal uses. Basy I lnupeusive I 
u:l<! scrapwood I We furnish instructions. This sun oowered 
fu mace will generate terrific heat- 2000° to 3000°. 

FuSl's cuamel to JUetal. Sets paper aft~&me 1n seconds. Use our 
l·'n•snl'l l.o~.'lls-H" diameter . . .C. I. 14'. 
Stock No. 70,130- N .............. ...... Fresnel Lens .................... $6.00 Postpaid 
11 " SQ. FRESNEL LENS P.L. 19" SLIGHT SECOND 

Stock No. 70,533· N ........................................................................ $6.00 Ppd. 

ITEM 
EARRINGS 
CUFF LINKS 
PENDANT 
%'Tie Clasp 
" Cufr Link Set 
BRACELET 

SHIMMERING RAINBOWS OF GEM·LIKE COLOR 
DAZZLING DIFFRACTION JEWELRY 

FOR 'MEN AND WOMEN NOW AVAILABLE IN GOLD 
This science-Ins pired Jewelry glows with the twlnl<l l ng 
magic of ralnhows. It uses clrrolar palll'rns of 1~ OIF· 
FRAC''I'IO~ GRATI!\C. REPLICA to break up ll~eht into 
all th•• rich. deep colors or nature' s grandest JJhenome· 
non. lncorpordtcd Into ht>aullfut Jewelry, these ex<1uisll.c 
new fashion arre>!8orlcs are now nvalluiJie In lustrous 
~eotd as W<'ll as sliver. Other Item~ ovallahlc. Wrll e 
for complete list. 

GOLD 
No. 18 14· N 

1827·N 
181 8-N 

S ILVER 
No. 1704·N 

1714·N 
1729·N 

PRICE 
Postpaid 

$2.20 
2.20 
2.20 

(Six %' gratings) 

1831-N 

1816·N 

1743· N 

1735-N 

3.85 

7.70 
O ltl l . If Jf O C• ... \./ M ill lt""C ( 101 1(1 0 1 MO ... Ir Q I Of l SA I • l' A Ct •O ""' C..., A IA ,. I II O 

EDMUND SCIENTIFIC C.O., BARRINGTON, N.J • 
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BY WALLACE CLOUD 

A monthly report: What's going on in science and why it's important to you 

WEAPONS 

Brainwashed missiles 
Has the U.S. "invested biJlions of dollars 

in a 'Maginot Line' of Atlas, Titan, and 
Minuteman missiles that could be rendered 
useless" by an "electromagnetic pulse ·phe
nomenon" in the event of Soviet nuclear 
attack? Allegedly, the underground mis
siles would not be destroyed, but their 
electronic systems would be paralyzed. 

This specter has been raised by a series 
of articles in a space-industry magazine, 
Missiles and Rockets, which purport to re
veal classified testimony before a Senate 
committee. Apprehension over the electro
magnetic effect is said to be a reason for 
opposition to the U .S.-Soviet test-ban 
trea tv bv Gen. Thomas S. Power, chief of 

• • 

tl1e Strategic Air Command. 
According to Missiles and Rockets, "the 

possible effect of the burst of electromag
netic energy from an exploding high-yield 
weapon is . . . similar to what happens 
when lightning strikes a radio. It is be
lieved to be capable of fusing wires, burn
ing out circuits, and causing other exten
sive damage . . ." Target and guidance 
data stored on magnetic tapes and drums 
might also be erased. 

The range over which such damage 
could occur is presumed to be more than 
120 miles from ground zero. It's claimed 
that a low-yield bomb test in Nevada (less 
than 20 kilotons) "popped circuit breakers 
on power lines more than 100 miles away in 
California." The electromagnetic pulse 
would not affect Polaris missiles in sub
marines or nuclear bombs in aircraft far 
from U .S . shores. 

The magazine has refused to reveal the 
source of much of its information, but 
quotes supporting statements from scien
tists connected with General Electric, Law
rence Radiation Laboratory, and Stanford 
University. 

If this expose is accurate, our "second
strike deterrent posture" may be seriously 
impaired, since our underground missiles 

POPULAR SCIENCE DECEMBER 1963 

can conceivablv be immobilized if the 
• 

Russians ever deliver a first strike. On the 
other hand, it is logical to wonder if we 
could really make the blunder of digging 
all those silos without being sure the mis
siles sites were "hardened" against all pos
sible nuclear effects . The charges seem to 
strengthen the case for more roving Polaris 
submarines and manned aircraft capable of 
delivering nudear bombs. 

SPACE TECHNOLOGY 

Seeing the invisible flame 
The flame of pure hydrogen burning in 

air is so colorless and transparent, and the 
gas can ignite so easily, that anyone work
ing with hydrogen could walk into the 
flame and be fatally burned without warn
ing. \Vhen space boosters use liquid hy
drogen for fuel, both liquid hydrogen and 
liquid oxygen will have to be handled on 
the pad-a horrifying combination. 

Doing something about it has been one 
of the objectives of General Dynamics/ 

CONTINUED 

Gasoline in brick form burns quietly in a dem
onstration at Southwest Research lnstitutei San 
Antonio, Tex., where experiments to deve op a 
satisfactory method of solidifying gas are under 
way. The bricks stacked in the background are 
made of a spongelike material that holds the 
gasoline in microscopic leakoroof cavities. They 
are about 96 percent gasoline. A possible use 
is in air-dropping fuel supplies to troops-the 
cushionlike bricks are safer to drop than tanks 
or cans. The liquid gasoline can be recovered 
by squeezing the bricks. 
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No, 1 AUTOMOIILE MECHANICS GUIDI. IU2 Pov••---·············· $ 6.00 I 
No. 2 HOME A"LIANCE SERVICE GUIDE. 164 Pogos.................. 6.00 
No, 3 TV & RADIO SERVICE LIIRAIY. 2 ._. S.t ••••• • •••••••••••••• 10.00 
No, 4 HANDY lOOK OF ELECTRICITY. IOS2 Pogo•................... 5.00 I 
No, 6 PLUMIUS & STEAMFITTUS GUIDES. 4 loo. Sol....... ......... 9.00 

No. 7 PAINTING & DECORATING MANUAL. 515 Pov••-·-··-···------- 4.00 I 
No. I CARPENTERS & BUILDERS GUIDES. 4 look S.t................... f .OO 

No. 10 WELDERS GUIDE. 601 Pogos . ......... ---········· ·······- 4.00 
No.I I MATHEMATICS MADE EASY. 672 Pov••----- -----·---· ·--·· 4.00 I 
No. 12 MACHINISTS & TOOLMAKERS HANDBOOK. 1250 Pogto,. ••••• -.. 6.00 
No. 14 REFRIGUATION & AIR CONDITIONING. 1360 Pogos............ 6.00 I 
No. 15 ELECTRIC LIIRARY. 10 Volume S.t ........................... 22.50 

No. 26 MASONS & IUILDUS GUIDU. 4 lloo• Sot ___ ··········------ 9.00 I 
No. 27 ELECTRIC MOTOR GUIDE. 1056 Pogos ................... _ ___ 5.00 

No. 29 SHEET METAL PATTERN LAYOUTS. 1152 Pogos ................ . . 7.50 
No. 43 DO-IT-YOURSELF ENCYCLOPEDIA. 2 look S.t _______________ 1.95 I 
No. 44 NEW MECHANICAL DICTIONARY. 712 Pogos .................. 6.95 

No. 46 WATER SUPPLY AND SEWAGE. 436 Pov••--------··----· 4 .00 I 
No. 47 PRACTICAL CREATIVE PHOTOGRAPHY. 416 Pogos •• ··-· ·-·-· 3 .95 
No.41 GAS ENGINE.MANUAL. 410 Pov••--··------------· --· 4 .00 
No. 49 OUTBOARD MOlOIS & IOATINO GUIDE. 400 Pogos ........... . 4.00 I 

7-DAY FREE EXAMINATION HERE IS All YOU DO 
SEND NO MONEY-Pay lhe postman nothing! IT'S EASY TO ORDER, In the N .. Risk Mail I 
We'll send you any of the Audel Guides for Order Coupon below draw a circle around 
FREE examination. If you decide to keep the t~e number of Guides you want. We will send I 
books you pay for 1hem under our easy-pay them to you at once. If you are not com-
plan of only $2 a month. plelely satisfied, return the books to us. 

T-H-EO-. -AU_D_EL_&_C_O_. -S.-If-lm-p-,o-vo-m-on-t-Pu_b_lit-ho-,.-S-in-<o_1_17_9 _____ l'<J-2 I 
49 W. 23rd Stre•t, New Yorll 10, N. Y. 

Please mail me for 1 days' FREI EXAMJNATIOH the booll.s J have circled below. I 
I aaret to mall $2 In 7 days on each bOok or set ordered, and to further mall $2 a monttl on uch 
book or set ordered unlll I h.ave pa•d the purchase price, plu$ shipp1ng costs. II I am not complettiJ 

1 satiditd wiu- my Audtl Guides I may ret.-rn tbt11. 

N~E---------------------------------------1 AOORESS·-------------------- I 
I 
I 

1 EMPtOYEO IY--------------------

1 2 ' • • 1 a •• 11 12 u !:i Cheek Here l or free 

I 
" u ,. 21 29 •• « •• ., .. •t Complete Cablot 

D SAVE SHIPPING COSTS! Chec• here if you enclose complete poy· 
ment with orde r. We pay postage charges. You hove same return privilege. 

year-round progra 
permits deg in 36 months 
Small stimulating college ... B. S. degrees in Engi
neering: Electrical (electronics or power option), Me
chan ical, Civil, Chemical. Aeronautical. Also in Busi
ness Administration. One-year Drafting-Design Cer
tificate .program. Outstanding placement of graduate~. 
Professwnally oriented. Excellent faculty. Small 
classes. Well-equipped labs. New library. Residence 
halls. 200-acre campus. Modest costs. Enter Jan., Mar., 

June. Sept. Write J. F. McCarthy, Director 
of Admissions. 

5123 College Avenue, Angola, Indiana 

FREE Key Machine 
Kind master locksmiths 
use. Sells for $125, but 
yours FREE with Belsaw 
Locksmithing Course. 

You Can Learn To Be A 
LOCKSMITH 

In your spare time 
There's a big demand for skilled locksmiths. You can earn 
big money either full or part-time In your own home. BELSAW 
INSTITUTE training, recommended by professional locksmiths, 
teaches you to maKe keys, open and repair locks on homes, 
cars and buildinls. Easy, Illustrated lessons complete with 
tools and supplies. Tells you how to build a secure cash 
profit business. Send for Free Book-No agent will call. 

BELSAW INSTITUTE, 114 Field Bldg., Kansas City 11, Mo. 
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Science newsfront continued 

Astronautics, builder of the Centaur, the 
first rocket to use liquid hydrogen. GD/ A 
engineers have come up with a system 
that allows surveillance of launching sites 
and hydrogen-fueled rockets in Hight. 

The method is simple and ingenious. 
Take a television camera and put a filter
ing lens system on it to transmit infrared 
waves but not visible light. Now you can 
see the heat from the invisible flame, but 
not its surroundings. So an ordinary TV 
camera is mounted beside the infrared 
camera, covering the same area. Electron
ically, the images from the two cameras 
are superimposed on one television screen 
-where the hydrogen flame now looks like 
any other flame. 

Space slush. A mixture of liquid hydrogen and 
more hydrogen-frozen solid-is recommended 
as a rocket fuel by the Linde division of Union 
Carbide, a major supplier of ultracold lique
fied gases. Slush containing about 50 percent 
hydrogen ice will How through pipes, Linde 
says. Advantages over liquid hydrogen alone: 
a smaller tank is required for a given amount 
of fuel, and there's less loss through boil-off. 

BIOLOGY 

A prize for mixed-up science 

The giant nerve cell of the squid was a 
subject of research for which two British 
scientists and an Australian will share a 
Nobel Prize this month- a fact that might 
be contemplated by congressmen too quick 
to ridicule far-out-sounding basic research. 
Good scientists are not necessarily screw
balls, but they know that odd things may 
turn out to be important. 

Another example of the crazy mixed-up 
science we have today is that the Nobel 
award in "physiology or medicine" has been 
going to biophysicists in recent years-men 
who can apply the physicist's approach to 
biological problems. Of the recipients this 
year, one, Sir John Carew Eccles of Aus
tralia, is a neurophysiologist. But the back
grounds of the others are a bit sb·ange: In 
World War II, Dr. A. F. Huxley worked on 
the mathematics of antiaircraft gunnery, 
while Dr. Alan L. Hodgkin developed radar 
apparatus. The strength of these men lay in 
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Science newsfront continued 

their ability to apply mathematical and 
electronics techniques to the study of signal 
transmission in nerve cells. 

To get back to the squid: Some of its 
nerve cells are among the largest in the ani
ina! kingdom ( 1/50-inch in diameter ), a 
convenience when it comes to inserting tiny 
electrodes to measure electrical events that 
take place when a nerve cell "fires." Drs. 

. Huxley and Hodgkin found out that the 
basic mechanism that boosts an impulse 
along the nerve is the surging of sodium 
and potassium ions-electrically charged 
fragments of molecules-back and forth 
through the outer membrane of the cell. 
Dr. Eccles independently extended their 
findings to the transmission of signals across 
junctions between nerve cells, using micro
electrodes inserted into the spinal cords of 
anesthetized cats. Since there's a funda
mental similarity between all nerve cells, 
both sets of research resulted in mathemati
cal descriptions that contribute to a better 
scientific understanding of the human brain 
and nervous system. 

SPACE 

Future of Nimbus in doubt 
An artide on weather satellites in PoP

ULAR SciENCE last month ["The Weather 
Eye That Never Blinks"] hailed the forth
coming Nimbus satellite as the more ad
vanced successor to the highly successful 
Tiros series. The U.S. \Veather Bureau has 
withdrawn funds earmarked for use in 
NASA's Nimbus program, primarily be
cause of the relatively short expected life
time of Nimbus (less than a year). So 
Nimbus is not likely to become operational, 
although NASA still plans to launch two or 
three Nimbus spacecraft for experimental 
purposes. 

Dilemma. PS Editor Bob Crossley, returning 
from the \Vest Coast, reports that the Air Force 
research pilot school at Edwards AF Base had 
to cut back requirements for new Dyna-Soar 
space-pilot trainees. After figuring out what 
skills and experience were desirable, training 
officers realized anyone who could meet those 
requirements would have to he at least 37 
years old. They're looking for men about 10 
years younger than that. 

TOP TELESCOPE 
BOTTOM DOLLAR ($9!!} 

BALSCOP _,, 

Combine optical crafts
manship and this most 
welcome price for a qual
ity ten power telescope 
from Bausch&lomb. You 
get Balscope Ten, made 
in Rochester, N .Y., with 
a corrected six-lens sys
tem, eyepiece focusing, 
only 10~ " long, weigh
ing only 9 ounces! Ideal 
scope for vacations, bird 
study, all - purpose dis
tance viewing ... ideal to 
give as a gift b r keep for 
yourself I See it at opti
cal, photo and spo rt~ 

sto res. Bausch & lomb, 
Rochester 2, New York. 

TEN 

BAUSCH & LOMB 

• . . and years of f uture security in the multi-billion 
dollar construction industry, in this country and over
seas I Learn how at National, t he original school of 
heavy equipment operation. For men ages 17 to 56. 
Amount of previous education no barrier. National is 
NOT a correspondence school. You train on school
owned diesel-en~ined machines at National' s h4fg 
proving ground m North Carolina. Full 220 and 
hour courses. Full-time Job Advisory and Counselling 
Director for the exclusive benefit of graduates. VA ap
proved. Payment plans available. Write TODAY for 
FREE catalog. 
Since National School was founded eight year• ago, stu
dent• /rom all 50 states and 28 foreign countries have been 
enrolled. Hundreds of graduates are now working in con
struction tor higher wages than the11 ever made be/ore. 

r--------------------, I NATIONAL SCHOOL I 
I OF HEAVY EQUIPMENT OPERATION Dept. A-44 I 

I 
P. 0. Drawer 1686, Charlotte, N. C. I 
Please send me FREE illustrated school catalog and com-

1 plete Information. I understand there's no obligation. I 
1 .. (1,., ... ...... . .. ..................... ........................................ . ~~~... ........... I 
J Address....................................................................................... I 
I City ........................................... Zone ........ State................... ......... I 
'--------------------~ 
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By Alex Markovich 

A flurry of fastbacks 
Fastback styling promises to become a 

bigger <.:raze in Detroit than even the 
ubiquitous Thunderbird roof. 

Chrysler will introduce a fastback sedan 
with Valiant chassis within a few months to 
compete with the 1964~ Falcon fastbacks. 

Also coming is a new Corvair Monza-a 
two-seater with a 90- or 95-inch wheelbase. 

And American ~lotors and General Mo
tors are preparing fastback designs for 1965. 

Littler and hotter 
The talk around Daytona Beach, where 

our editor, Bob Crossley, had gone to watch 
four 1964 Comet Calientes buzz around Bill 
France's 2~f-mile turnpike to determine 
how long an American car could keep go
ing at 100 m.p.h., was mostly about "little" 
cars and how they are going to move in on 
stock-car racing in '64. 

NASCAR, which had already reduced 
the engine limit for its Grand National class 
from 1963's 427.2 cu. in. to 396.5, this 
fall cut the wheelbase minimum from 116 
inches to 114. By coincidence, this is just 
short enough to permit such whirlwinds as 
the Tempest GTO [PS, Nov. 1963], the new 
Chevelle (Smokey Yunick, who stuck with 
Chevrolet despite a famine of engines and 
parts, is rumored to be tinkering with a 
couple of Chevelles) , and the Comet to run 

with their big brothers. In fact, some of 
the big brothers may not run. As fran 
Hernandez, Mercury's manager of perform
ance and evaluation, explained to us, "Why 
put a 396-inch engine in a 3,600-pound 
Marauder when you can put it in a 2,800-
pound Comet?" 

Ford, rumored to feel the same, may 
show up at Daytona next February with a 
390-incher in a Fairlane instead of the 
bigger Galaxie. 

USAC, incidentally, will retain the old 
427.2-cu.-in. engine size limit and 116-inch 
wheelbase minimum. 

By Oct. 29, three of the Comets clicked 
off theiT lOO,OOOth mile at an average of 
around 108 m.p.h. A fifth, hopped up a bit 
more and driven Hat-out by Iggy Katona 
and Jack Shanklin, set new world's records 
for a Class C car ( 3,000-5,000 cc.) for both 
500 and 1,000 miles the day we were 
there: 131.697 and 129.847 m.p.h. It later 
averaged 124.421 for 10,000 miles. 

Next year's Fords 
The number of Pontiacs undergoing tests 

at Ford Research is far greater than that 
of any other competing car, one Ford 
engineer reports. Ford, jealous of Pontiac's 
sales success with wide-track chassis, racing 
image, and crisp styling, is expected to 
introduce its version of this winning com
bination in its 1965 models. 

Fords and Mercurys will sport a new 
wide-track frame with torque-box construc
tion and channel side rails-GM calls it a 
perimeter-type frame. It's lighter, cheaper, 
allows more interior room. Look also for 
four-wheel coil springing on some 1965 
Ford models. 

••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••• 

Stretched body panels save$$·$ 
Detroit is sizing up a new way of making 

body panels- the stretch-press method de
veloped by Wallace Expanding Machines of 
Indianapolis. Flat sheets of metal are rolled 
and welded into open-end cylinders. Four 
dies inside the cylinder expand to form 

four panels simultaneously. Then the panels 
are separated by a four-\:vay splitter. Ad
vantages: a saving in manpower and re
duction of waste material. 

British Motor Corp. has been using the 
method to make door panels for the MG 
Sports Sedan and related cars. Savings 
amount to as much as 50 cents a door. 

D 0 

0 0 

Flat, rectangular blank Welded cylinder Corners creased Panels shaped Panels separated 
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Fix sticking automatic chokes fast • •• 

AUTO 
CHOKE CLEA 
FREES 
STICKING CHOKES 
Simply squirt on both ends 
of choke valve shaft, then 
remove the choke cover and 
flood vacuum cylinder while 
the engine run s. It's fast! 

CLEANS 
CARBURETOR Ll N KAGE 
Dirty, oily linkage can badly 
foul up carburetor perform
ance. Now you can clean it 
in seconds! 

LOOSENS MANIFOLD 
HEAT CONTROLS 
Quickly penetrates and frees 
heat controls frozen by rust 
and carbon. Leaves no oily 
residue to form carbon and 
cause further sticking. 

$139 
AT LEADING 

AUTO SUPPLY STORES 

• 
GUMOUT DIVISION, PENNSYLVANIA REFINING CO., Cleveland 4, Ohio ~ --.-~ _ __. 

GET 
INTO 
V.T.I. tralnlna- leads to success as tecbnlclans , field 
enll'lneers , s pecialists tn communications. stuldcd m l ::;· 
s lle11, computers, radar, aut omation. Basic & artvanc:"ed 
courses. Electronic Engineering Technology, an E CPD 
accredited Techn ical Institute curriculum. Assoc-. cleJn"ec 
In 21) mos. B .S. obtainable. G.l. approved. Start Feb .. 
Sept. Oorms . campu!'. H. S. ~rraduate or equivalent. ('atalog. 

VALPARAISO TECHNICAL INSTITUTE 
DEPARTMENTS. VALPARAISO, INDIANA 

OPERATE 
A FIX-IT SHOP 
Ea.rn Btg Money. R~palr bouaebold appliances, rewind mot on, abarpen 
mowers, saws. do boose wiring , etc. Every nelgbbor, atranger a prospect. 
We show you bow to make repairs, secure business, wbat to cbarge. boy 
ftN!ded parts wbolesale, e tc. FREE BOOK. 

Dept. A-3401 
CHRISTY TRADES SCHOOL 

3214 W . Lawrence Chicago 25 

- .- ·- ... -·----- ·--------- ·- -- . -

Powerful. solentt. : ~.';f'1ate 
For hun ting, tar·;,, 
routing pests 
$pofhMn".' ~1(. 
toJd "'Of IJ .,. .. ' 

r-----------------------------, 
1 LAFAYETTE 00&\fiD~@ ELECTRONICS 1 

: 1964 CATALOG NO. 640 I 
l Lafayette, .. World's Hi-Fi & I 
1 Electronics Shopping Center," 1 

l 422 Gives You More in '64! I 
I Giant More Stereo Hi-Fi • More Tape I 
I • Recorders • More Citizens Band I 
I Stzed • More Test Equipment • More Tool.s I 
I Pages • More Ham Gear • More Radio & I 
I TV Tubes and Parts • More Books I 

: LAFAYETTE Radio ELECTRONICS~ 
I Dept. KL-3, P. 0. Box 10 Syosset, l . 1., N.Y. 117911 
I Send me the FREE 1964 Lafayette Catalog 640 1 

-

I Name ......... .... 4............... .......... ..................... . ................. ................ .............. ........... .. ............. ............................. I 
I I 
1 Address ..... ·--... ·----·-·----·------·------··----·---·--·---.. -·-·--·----·-- 1 
IL city ·--·-- -·----------·--·----·:-- zone ___________ state ............ -- Jl 
-----------------------------THE ONE REALLY R-UGGED 

SPR~~ BB PISTOL! 

Compare the Crosman 
V-300 with other Spring 
Air BB ·pistols. None has '""-
the Big Gun styling, weight and 
balance of this accurate, durable 
performer. 
Check these quality features: 

• Exclusive slide-action cocking 
• High and Low power; a 23 shot 

repeater--
See the V-300 at 
your nearest eros· 
man dealer. Try it 
and you ' ll buy it! 

C::rO an 
a DUaUIYILll, OMf,, CAKAOo\ 
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1n By Dr. Lewis R. Fibel 

A monthly column to help you prepare yourself for a better job 
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Lovejoy's Vocational School Guide 
( $2.95 paperbound, Simon and Schus
ter, NYC) is now available in a second 
edition. The 17 4-page handbook lists 
1,059 private trade and technical 

Is there a doctor in the house? There 
may not be if the ratio of doctors to the 
general population doesn't improve. For 
the past 20 years the ratio has stood at 
about 133 physicians per 100,000 per
sons in the U.S. Trouble is, the popula
tion is now growing by leaps and 

What are college graduates doing 
two years after gradu,ation? Here's 
what the National Science Foundation 
found after querying 41,000 graduates 
of 1,200 colleges: 

• More than a third had attended 
graduate or professional school. 

• About three-fourths were working, 

• 
• 

schools; 1,286 schools specializing in : 
training for white-collar jobs; 363 • 
schools for decorative arts; 98 for the : 
pedorming arts; 2,803 for medical and • 

• 
health services; and many others. • 

• 
• 
• 
• 

bounds while the number of doctors • 
graduating from the country's medical : 
schools stays constant. A group of con- : 
sultants working under the Surgeon • 
General foresees a critical shortage in : 
the next decade. One remedy: Add at : 
least 21 new medical schools. • 

• 
• 
• 
• 

80 percent of these in jobs classed as : 
"professional." Most jobs were related • 
to the college major. : 

• Sixty percent felt that they made • 
• considerable use of their special fields • 

of study in their wor~. : 
• Forty-three percent felt they need- • 

ed a specialized degree to get a job. : 
• 
• 

• • 
••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••• 

uwhere can I take a cor-r-espondence 
t:ourse in co·mmercial photographic-re
production techniques?" R.R.O., Phoe
nix, Ariz. 

These schools, accredited by the National 
Home Study Council, may help: 

School of Modern Photography, 721 
Broadway, NYC 3. · 

American School of Photography, 835 
Diversey Parkway, Chicago 14. 

New York Institute of Photography, 10 
West 33 St., NYC 1. 

"I'd like to become a forester. What 
training is required? What high-school 
subjects should I take?" R.H., Denver. 

A bachelor's degree in foresby is usually 
the minimum educational requirement. The 
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Society of American Foresters accredits 28 
colleges and universities in the field. Among 
them: Colorado State College, University of 
California, University of Maine. The best 
high-school preparation would be a broad 
academic program with as much English, 
math, and science as you can get. 

"How does a person get started in 
auctioneering?" }.A..C., Dubuque, 
Iowa. 

Most auctioneers learn their trade on the 
job. They start as clerks or assistants and 
work their way up. However, some schools 
do offer training. You might investigate: 

Fort Smith Auction School, Fort Smith, 
Ark. (two-week course) . 

Reppert's School of Auctioneering, Deca
tur, Ind. ( three-week course) . 

CONTINUED 

' 
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This brand-new book shows you 

sold in America. 
Covers every model 
right up to 1963! 

MOST foreign cars are easy to 
fix- IF you know exactly 

what you're doing! Engines, car
bure tors , transmissions, and 
other vital parts are often very 
different from American makes. 

With the brand-new GLENN'S 
FOREIGN CAR REPAIR MAN· 
UAL, you will never have to work 
in the dark .. . never risk the 
costly damage a wrong guess can. 
lead to. You will know e~actly 
what to look for and what to do. 

Thousands of Pictures ••• 
Every Step Simplified 

This big, 1024 page book is filled 
with thousands of pictures • • . de· 
tailed drawings, diagrams, photos, 
and exploded views of all mechan• 
ical parts. 

Everything you .read in this book 
is illustrated with clear, how-to-do· 
it photographs-so that you can fol
low along step by step. It 's as simple 
as 1·2-3 whether you are a skilled 
mechanic or just a beginner! 

Here is what this book shows you: 
• The design, work· 

ings, and specifications 
of every component of 
every foreign car. 

• How to take each 
mechanism apart, in· 
spect, clean, and repair 
it. Every part of the car 
-engine, fuel and elec· 
trical systems, power 
train, running gear-gets ~u~ 
this same thorough 
going-over. 

SPECIAL FEATURE: 
Complete factory
approved racing modi
fications for many 
sports-car models. 

Watch This Book Pay For Itself! 

GLENN' S FOREIGN CAR REPAIR 
MANUAL is the kind of book that 
pays for itself many times over. If 
you own a foreign car, it will show 
you how to perform repairs and ad
justments yourself- and save labor 
costs. If you are a professional 
mechanic, it will help you to work 
on many cars you were not qualified 
to handle before . .• and get into the 
growing, profitable field of foreign· 
car repair. 

Seven-Day Free Trial 

We are so sure you'll find this book 
a gold mine of information that we 
wjll gladly let you examine it FREE 
for seven days. At the end of that 
time, you may either return the book 
to us and owe nothing, or pay the 
$17.50 price in easy installtnents. 

GLENN'S FOREIGN 
CAR REPAIR MANUAL 
is published by Chilton 
Books, publisher of the 
famous GLENN'S NEW 
AUTO REPAIR MANUAL. 
Write to Chilton Books, 
Dept. PS-123, 525 Locust 
Street, Philadelphia 6, Pa. 

( Wherever books are sold, 
or use convenient coupon. 

1024 
giant 
pages 

THESE IMPORTANT FEATURES: 
• Engine design differences 
• Complete servicing of all Euro· 
peon carburetors : S. U., Sol ex, 
Zenith, Weber, Bosch Diesel and 
Fuel Injectors 
·• Lucas, Bosch, and Morelli elec· 
trical equipment 
• Complete tables of specifica· 
tions, all models 
• Wiring diagrams of all models 
• Exploded views, all vital parts 
• Detailed troubleshooting charts 
• Fiat-rate time schedules in 
hours and tenths of an hour 
• All specifications in meters and 
inches .• .. PLUS MANY MORE I 

Illustrated, step-by-step repair 
Instructions on all these models 

Alfa Datsun Metropolitan Sabra 
Romeo Fiat M.G. Simca 

Austin Ford Morris Singer 
Austin· (Foreign) Magnette Sunbeam 

Healy Hillman NSU Prinz Triumph 
BMW Humber Opel Toyopet 
Borgward Jaguar Peugeot Vauxhall 
Citroen Lancia Porsche Yolks-
OAF Lloyd Renault wagen 
Daimler Mercedes Rover Volvo 
OKW Be·nz Saab 

.---sEND NO MONEY--, 

I CHILTON BOOKS, Dept. PS-123 1 
525 Locust St., Philadelphia 6, Pa. 

1 Please send GLENN's FoREIGN c.u Rz· I 
PAIR MANUAL for 7-day FREE examlna-

1 tlon. I will then remit $6.00 in 7 days, I 
pay $6.00 a month later, and a final 

I payment of $5.50 (plus 45¢ postage) a I 
month after that. Otherwise, I wm re- I 1 turn Manual postpaid and owe nothinlf. 

I Name, . .. ... . .... .. . . . .. . .. .......... I 
I I I Address.............................. I 

I City . • .. • . • .• • .. . . Zone . ... State. . . . . . 1 
SAVE. Enclos~ $17.50 now and publish· 

L er pays postage. Same return guarantee._. -----------
25 
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A ll over the country, men ore 
making money as appljcators 
ol Colorcrete-the beauty treat
ment lor old, drab, time-worn 
masonry surfaces. Stucco, con· 
crete and the like can be trans-
lormed in briel time and at 

relatively low cost into surlac:es 
that gleam in colorlul beauty. 

Colorcrete is qood lor homes, 
stores, schools, motels, qaraqes, 
service stations and other pub
lic and commercial buildinqs. 
Range ol 16 colors. 

Every community can support 
a Colorcretor - and many 
territories are still available. 
Investment required is very 
moderate. Write at once tor 
Opportunity Book. 

W. E. DUNN MANUFACTURING CO. 
572 Ottawa Avenue, Holland. Mich. 

NEWI FOR EVERY OUTDOOR USEI 

2-WAY WALKIE-TALKIES~~o~"' ~ 
,~AT AMAZING~ LOW PRICE!~"~ 
'"!.."' IOIItY BACIIF lfOT SATJSFim WITHIII 5 DAYS - Now get the maximum 

~~ performance allowed by the F.C.C .... up to 5 miles! These matched sets of 
two walkie-talkies operate on Citizens Band- no license or test needed. Each I\....... >-~ unit has 9 transistors, PLUS built-in AM radio using 6 transistors. large dy
namic speakers, telescoping and removable antennas, batteries. leather carry-
ing cases and spare earphones .. Ughtweight - B7 lbs .. fits in pocket. 90 Day 
Warranty - factory-inspected before shipping. Essential for sportsmen, farm
ers, builders, doctors, golfers. mariners, parking lot operators. Original list 
price, set of 2- $91.50. ·oar lill'lct fw 2-$59.90, plus $1.25 shipping. (One 
only- $29.95 plus $1.25.ll)rder today - supply is limited. Esrab. 1927 

SHEIII WCTIOIIICS W , 111410 JESUP AYDIUE, IIEW YORl52, U. 

PLASTEX INDUSTRY needs manufacturers on s mall 
scale for bl~e production of Lamps , Clock Stands. Art 
Goods, Noveltle" In Plas tic Mnrble Imitation. :So Jo:X
perlence nece~Aary. lf2c material mnkes re1n~lnr J Oe 
a tore aellers. Moulds f u rnished for f ast pr o duction. 
Small Inves tment brings ~ood profit. B l!r wholesale 
orders now being placed. Ambitious m('n havf' C'hanct• 
for real nro"n"rlty nnd Joh ~e<"urlly. Our ~'EW FRF.E 
booklet w il l lntf'r<'l:t and hf'nf'fit you. 
PLASTEX INDUSTRIES, Dept. 2, 3400 Third Ave., New York 56, N. Y. 

"Two-Way" Grinding Option means 
bigger profits for you! 
The Ideal sharpens any 
reel-type mow~r by e ither 
"Hook" or " Straight
Line" methods. No limi
t a tions. every job perfect 
with no hand filing. Rug
gedly built, scr ew adjust
ments can't slip, 1,-2 hp. 
motor. 

Write for Full Details 

The Fate-Root-Heath Co., DepL PS-12, Plymouth, Ohio 
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Getting Ahead continued 

Reisch American School of Auctioneering, 
14 Oak Dr., Mason City, Iowa (two-week 
course). 
~Hssouri Auction School, 1330 Linwood 

Blvd., Kansas City, Mo. (also offers home 
study) . 

I would also recommend the pamphlet 
... t\ru.:tioneer ( 35 cents, Chronicle Guidance 
Publications, Inc., .Moravia, N.Y.) . 

"An industrial firm wrote me a letter 
contllining several phrases I didn't ltn· 
derstantl. What do they mean by 'an 
u.ntlergraduate degree in engineering' 
and 'our product-planning analysts gen
erally have devoted three to five years 
to another related phase of the busi
ness'?" L.G., Brooklyn, N.Y. 

An undergraduate engineering degree is 
the first college degree (bachelor of science 
in engii1eering). It is obtained after satis
factorily completing four or five years of 
college work. 

The second phrase refers to a common 
practice in industry of requiring certain 
groups of technical and supervisory person
nel to have broad experience within the 
company. The product-planning people, for 
example, might be engineers already experi
enced in production, research, or design. 

"What are the chances of a corre· 
spondence-school graduate in high
school subjects entering an accredited 
engineering college? Is there any spe
cial examination that could validate his 
grades?" G.A..F., Hilo, Hawaii. 

:Most engineering colleges require grad
uation from an accredited high school as a 
prerequisite for admission. Correspondence
school courses inay not meet this re
quirement. However, you can get a General 
Equivalency Diploma ( G.E.D.) to validate 
correspondence work by taking an examina
tion. Arrangements can be made through 
your local school system. 

I would point out, however, that you 
would also have to meet certain require
ments in mathematics, science, and English, 
as well as getting satisfactory grades in 
some standard exams like those given by 
the College Entrance Examination Board. 

"I'm interested in a career in aero
nautical engineering. What accredited 
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Getting Ahead continued 

schools are there?" B.H., Raleigh, N.C. 

For general information you might read: 
Aeronautical Engineering as a Career ( $1, 
Institute for Research, 537 S. Dearborn, 
Chicago 5), or Aeronautical Engineers ( 45 
cents, Science Research Associates, 57 \V. 
Grand Ave., Chicago 10) . 

There are about 30 aeronautical-engi
neering curriculums accredited by the En
gineers' Council for Professional Develop
ment. Here are some of the schools listed: 

Polytechnic Institute of Brooklyn. 
Iowa State University (Ames). 
University of Maryland (College Park). 
New York University (NYC). 
A and M College of Texas (College Sta

tion). 

"Where can I study marine biology?" 
-R.F., Hartsdale, N.Y. 

About 20 U.S. colleges offer majors in 
marine biology and fisheries. Here are a few: 

University of Connecticut (Storrs) . 
University of Miami. 
Indiana University (Bloomington). 
University of \Visconsin (Madison). 

"Where can I learn shoe repairing?" 
-L.}.C., Cle1Jeland. 

Courses are available in some public high 
schools and in private trade schools. Here 
are three : 

Illinois School of Shoe Rebuilding, 6455 
South Rhodes Ave., Chicago ( 12-week 
course). 

Knott's Master Shoe Service, 314 South 
Mulberry, Muncie, Ind. ( 850-hour course) . 

Technical Trade School, 221 Seventh 
Ave. , Altoona, Pa. ( 65-week course). 

"What local schools oDer training in 
display work?" D.H.A., Clifton, N.j. 

Abbe Institute, School of Fine Arts, 170 
Fifth Ave. , NYC (four-year course) . 

Evening School of Art and Design, 1075 
Second Ave., NYC (for professionals). 

Traphagen School of Fashion, 1680 
Broadway, NYC. 

•••••••••••••••••••••••••••••• 
Send your questions on careers and technical 
training to: 

Getting Ahead Editor, POPt.:LAH SCIE:-;c:E 
355 Lexington Ave., 1\YC 10()1 7. 

1'\ot every question may be used. Questions 
cannot be answered by individual letters. 

Top Quality, Lightweight 
..-;--.::. 0 OEC.T .A.. H L E 

TYPEWRITER 
with Big Machine Features 

Handsome, continental, separate 
carrying case, double-zippered 
with key included at no extra cost. 

• Rugged all-metal construction 
• Full size std. keyboard

takes large #10 envelope. 
• 2-year parts warranty. 
• Weighs only 71f2 lbs. 

SPECIAL! 
95 

(incl. Fed . tax) 
Reg. $64.95 

Pay only $10 down 
Own this popular "Consul" fully guaranteed portable 
at a sensational $20 saving! Thousands sold coast to 
coast for much higher prices! Rated "bargain of the 
month" in leading consumer .magazine! Don't confuse 
with cheap, tinny imports. This sleek, smooth-working 
beauty is the proud product of one of Europe's most 
famous precision manufacturers •. . designed and en· 
gineered with distinguished Old World skill and 
craftsmanship. 

Features light touch, uniform legibility to equal 
many office models. Makes clear, sharp carbons. Full· 
size standard ribbon with automatic reverse. Easy-set 
margin stops. Erasing plate. Foldaway paper support. 
Paper bottom indicator. 112 spacing for typing above or 
below regular line-ideal for school, chemistry, math, 
etc. 90-day guarantee against defects plus 2-year free 
parts warranty. Only $44.95 (incl. Fed. excise tax) plus 
$1.50 for shipping anywhere in continental U.S. Send 
coupon now! 

- . 
Send full payment now and get 
FREE &-transistor radio complete 
with battery, earphone, leather 
case. Guaranteed. $8.95 value. 

.. -HUGE SAVINGS! FREE TRANSISTOR RADIO! MAIL NOW!-.. 
I SNOW CONRAD CORP., P.O. Box 116, Garfield, N.J. PS-1 I 
I Please rush Consul portable typewriter with FREE carry- I 

ing case and 2-year warranty. 
I 0 I enclose full payment 0 I enclose down payment 1 
I of $46.45 ($44.95 & of $11 .50 ($ 10 .00 & 

$1.50 shipping). Send me $1.50 shipping). I will J 
I 6-transistor radio as pay balance $11.65 per I 

FREE bonus. month for next 3 months. 

I Name J 
I Addres I 
1 City one State J -----------------
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The Picture History of Inventions 
By Umberto Eco & G. B. Zorzoli. Macmillan, $14.95. 

One of the best books available on inventions 
and the inventing process. The authors have 
skillfully combined more than ~00 illustrations 
with an excellent chronicle of the scientific and 
technical achievements that have transformed 
the patterns of human life over the centuries. 
From cave dwellers to space pioneers, this is 
the story of men and their machines. 

Watchers of the Skies 
By Willy Ley. Viking, $7.50. 

This informal history of astronomy from 
Babylon to the Space Age proves that Dr. Ley, 
noted for his writings in the field of rockets 
and missiles, is just as capable a reporter when 
dealing with stars and planets. Of particular 
value are the background stories and asides 
that bring a touch of human interest to the 
lives of the great astronomers. 

Exploring the Secrets of Space 
By I. M. Levitt & Dandridge M. Cole. 
Prentice-Hall, $5.95. 

A concise handbook of space science-just 
enough astronomy, physics, and math to help 
you understand any space problem (the math 
can be ignored). The authors, one an astron
omer, the other a practicing space engineer, 
also provide descriptions of all major U.S. space 
projects, and go into considerable detail on 
rocket propulsion and spacecraft design. At the 
end there's a look into the future, including the 
controversial "Panama Theory" of strategic 

0 zones m space. 

All Creatures Great and Small 
By Daniel P. Mannix. McGraw-Hill, $5.95. 

When Mr. Mannix was a small boy he 
opened his heart and home to just about any 
animal he could find. His p ersonal story con
cerns his life with squirrels, porcupines, and 
rabbits, later to be joined by snakes, hawks, and 
alligators. Mr. Mannix's menagerie will lind a 
place on any animal-lover's bookshelf. 

28 POPULAR SCIENCE DECEMBER 1963 

Complete Book of Camping 
By Leonard Miracle t4/ith Maurice H . Decker. 
Outdoor Life Books, $4.95. 

The biggest, most complete, most authori
tative book on camping, with over 300 illustra
tions. Complete data on tents, bedding, clothing, 
food, lighting, auto camping, boating, campfires, 
knot-tying, cooking, wilderness survival, first 
aid, and more. Includes a guide to 862 camp
grounds in the U.S. A waterproof cloth binding 
helps to protect the book when it's used out
doors. 

Sports Car and Competition Driving 
By Paul Frere. 
Robert Bentley Inc., Cambridge, Mass., $5. 

This is no instruction guide for the teen
ager with a learner's permit. Paul Frere, Grand 
Prix driver and engineer, has compiled a fine 
manual for the competent driver who wants to 
try his hand at competition work-both racing 
and rallying. He deals briefly with theoretical 
matters, then proceeds to level on the finer 
aspects of driving. 

Cars of the World in Color 
By}. D. Scheel. E. P. Dutton, $5.95. 

Pictures and text combine to provide a his
tory of the automobile from the invention of 
the wheel through the 1962-model cars in every 
major auto-producing country. About 800 cars 
are illustrated in color. One complete section, 
devoted to the ·history of auto racing, presents 
some striking shots of autos in action. 

View from a Height 
By l sClac AsinwG. Doubleday, $4.50. 

America's most proline science writer has 
written an interesting sequel to his book Fact 
and Fancy. Here are 17 essays dealing with 
biology, chemistry, physics, and a~tronomy that 
allow Dr. Asimov full scope for his personal 
evaluation of the scientific scene. 

A Stress Analysis of a Strapless Evening Gown 
and Other Essays for a Scientific Age 
Edited by Robert A. Baker. Prentice-Hall, $3.95. 

In the belief that it is not un<;cienti.fic to 
laugh, Mr. Baker has selected an assortment of 
32 essays relating to the problems of modern 
science and technology, prepared by such 
authors as Warren Weaver, C. Northcote 
Parkinson, Leo Szilard, and John U,Pdike. They 
include "Eliza on Radioactive Ice,' "Saga of a 
New Hormone,'' and "The Lab Coat as a 
Status SYI_llbol." One article proves that the 
Abominable Snowman is a Chinese Communist. 
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FLUORESCENT 
EXTENSION LIGHT 

Makes all other drop lights obsolete 
• SAFE-s hock resistant-unbreakable plas
tic tube • 100 "!o safer in explosive fume 
and gasoline areas • Lasts 10 times longer 
than Incandescent bulb • Will light even 
s ubmerged in water • Never gets hot • 20 
fo ot cord • Uses 8 watts - g ives 60 watts of 

light • Standard replace m ent lamp 
available at any G E. or Wes tinghouse 
dealer • Made in U.S.A. 

CAT. NO. 3128 $6.95 EACH-postage paid 
Includes .tfu<~te~cenf l am[J 

P. 0. Box 21, 
ZION PRODUCTS Zionsville, Indiana 

Write today for a FREE copy of illustrated law book. "THE LAW · 
TRAINED MAN." which shows how w rarn the o•·ofessional Hacht'lOr 
of Laws tT,T,.B.) degree throullh bome study of tJ1e famous 13laci\Stone 
J,aw Course. All necessary books a11<1 lE>S~<•ns vro,·ided. Mod~rate cost ; 
convenient monthly terms. Writr for Frn; 1•: Ia w t raining boo!' today. 
Blackstone School of Law, 307 N. Michigan Ave. 
Fotmaed zsso Dept. 129, Chicago 1, Illinois 

Train Now For BIG Pay Jobs! 

BREAK BRICKS IN 100 DAYS 
Fast amazing system 

KUNG-FU KARATE 
Only $5 .00 Cash, Check, M.O. 
Bruce Lee's " Chinese Gung-Fu" -$5.00 

Send for free literat ure 
ORIENTAL BOOK CO. 

P.O. Box 1183, Oa kland 4, C a lif. 

BE A MAGICIAN! EASIER 
THAN 

YOU 
THINK! 

Get ttorted toclayl lecome a populor mon 
of mystery. Eorn ond learn In spore time. 
~ic ia fun o nd profitable too. 
Llhi of the l'orty lutoni•h your frle,nCfsi 

RUSH 1 Oi now for 
PROFESSIONAL MAGIC CATALOG 

l60 pogea thicll • 100 lllut. • lOOO My•terl•• 
Aloo Joltea, Puulea, Secrets, llluaiOftt. 

Pall Mogk Tricll included 
HOUSEOflOOOMYSTERIES• Dept. PS12·61l. l\10:-.JROE. < 

PR IN YOUR SPARE TIME 
SMALL ENGINE REPAIR PAYS BIG! 

Outboard • Powermower • Chain Saw • Tractor 
MAKE EXTRA MONEY -or fix your 

own engines and SA YE! Illustrated, easy-to
learn Home Study Course qualifies you as ex· 
pert. Free information. Write today! 

LINCOLN TECHNICAL INSTITUTE 
Dept. 12-G, 472 Market Street, Newark S, N. 1. 

Boom in Electrical Appliances Creates 

it 
Opportunities 

. 

for men who can repair them 
EARN $3 TO $5 AN HOUR 

spare time, full time - learn at home 

O VER 400 million electrical appliances are 
in use right now in American homes- in

creasing b y 76 million a year. People need 
~~~~ them fixed, good times or bad. No wonder so 

; many men who can service them properly 
m a ke big money, spare time or full time. 
YOU can, too! 

24-page FREE BOOK tells you how we train 
you to cash in on these big profit opportunit ies. 
FREE SAMPLE LESSON shows how simple our 

instruction is - ho·n quickly NRI prepares 
_, you for profitable future. You work at h ome. 

No exper ience needed. With training. at no 
extra charge, you get your own Appliance 
Tester Kit, worth S32.50. Finds troublespots, 
speeds and checks your work. Mail coupon 
todav. No salesman will call. 

·-------------1 NATIONAL RADIO INSTITUTE, Appliance Division I 
Dept. BN3, Washington 16, D.C. 

I Send Free Book, Free Appliance Repair I I Course Lesson. Am interested in: J 

0 Spare Time Earnings 0 My Own Business · I 
I 0 Better Job I 
I Name...................... . . . . . . . . . . . . . . . . I 
I I I Address ..••••••••.••••••••••••• , •• , , • ••• , • . I 
I City ...•...•.. ... . ... Zone ... State..... . .... I 
L 

Accredited Member National Home Study Council -------------------

at last a new modern, low priced 
electric foot warme r that wil l keep you 
healthy, happy and comfortable. 
HELP PREVENT 
COLDS WITH . • ·liiill 
Check stand cashiers, secreta ries, assembly line workers, 
housewives, o ffice workers, thea tre cashie rs, machine 
o perators, te le phone operato rs, and many others lhrough· 
out the counlry ore now singing the praises of the Electro 
M ot. There is no furlhe r need to work oil day with cold feet. 

Sixe 14" x 21 " Safe and Economical • 12 Month Guarantee 
lightweight, portable INTERSTATE RUBBER PRODUCTS CO RP. 

Con sume 5 1 e 55 908 Avila St. Dept. 509 Los AnJBies 12, Californ ia 
power lhon o 100 
wo ll ligh t b u lb. 
Moil y o ur che ck 
o r mo ney order 
today fo r ONLY 

$8.95 
Delivered 

Ploooe oend me Ele ctro Mots a t $8.95 eoch. 
IMPORTANT SAVING, 
If 6 or more ordered, price is only $7.95 each. 
0 C.O. D. Enclooe $1.00 depooit wilh order. 
0 Prepaid 

Nom•--------------------------
Addrou ________________________ _ 

CiiY'- ---------------Stoto, ____ _ 
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Come along as three PS reporters take you on a behind-the-scenes 
only spectacle held at New York's giant Coliseum. This big show 

• 

-----------------------------------------------------------· 
... in GARDEN TRACTORS 

By Jackson Hand 

By golly, it's -
SW'ivel-hipped, 
notes reporter 
Jack Hand about 
Bolens' flashy new 
sharp-turning 
art iculated job. 

NE of the big problems, a man told 
me at the show, is whether a home
size tractor should look like a min

iature tractor or a toy automobile. I moved 
on to the next booth, figuring there must 
be more to it than that. But you could 
see that it bothered nearly all the exhibitors. 
And that may be why the most conspicu
ous innovation this year is big shiny
chrome, moon-disk hubcaps. On a closer 
look, however, you find that this year's 
garden tractors have plent~ to brag about 
besides flashy appearance. 

Horsepower is up. Nearly everybody this 
year has a 10-horse tractor. As you'd guess, 
this has meant some beefing in construction. 

[Continued on page 35] 
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. .. in SNOW THROWERS 

Reporter Ed Fales studies the latest 
in comfm·t-a cozy canopy shown here 
on a Massey Ferguson riding thrower . 

By E. D. Fales Jr • 

F WE don't look out, they'll take all the 
strain out of removing snow. That's 
what I discovered when I stepped off 

the elevator at the fourth floor into a glit
tering array of mechanized snow throwers . 

Snow-throwing with the new '64 models 
could even be a pleasure. No more tussling 
with engines that won't start. One maker 
all but guarantees a 20-below-zero start . 
No more frozen linkages or clogged chutes . 
Some machines now have classy "dash
boards;" at least one has a control console . 

All this I noted and then, so help me, I 
rounded a corner and saw the new "plow
er's canopy." Two winters ago when I tried 
out snow throwers in bitter subzero Great 
Lakes weather, the worst thing was the 
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tour of the ccworld' s largest hardware store" -the dazzling for-trade
offers a preview of new products you'll see in stores during 1964 

flurry of flying snow. The "plume" blew 
back in your eyes, ears, neck, and clothes 
like a Canadian blizzard. 

But now an enterprising Midwesterner, 
Stanley Williams of the Original Tractor 
Cab Co., Arlington, Ind., h as Massey Fer
guson and others putting canopies on their 
riding throwers (see photo, left) . 

"And that isn't all," Williams says proud
ly. "We're now experimenting with a 
heater inside the canopy. And we're even 
getting ready to make a walking canopy." 
In other words, you soon may be able to 
walk behind your thrower and hide from all 
that chilly fallout beneath a canvas shield. 

Two surpTises: 
Lawn-Boy's 

antiskid steel 
wheel at right, 

Magna's twin 
discharge chutes 

below. 

• 

[Continued on page .32] 
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PS shop editor 
Shel Gallager 

checks a strange, 
new texture in 

abrasit;es: 
Stanley's nylon 

sanding belts 
for S!tperfine 

fimshes on 
wood or metal . 

... in TOOlS 

By Sheldon M. Gallager 

, ....... w first thing you notice as you step 
out onto the sprawling, football-field
size main floor is that it's a big year 

for power tools, especially the portables. Lit
erally hundreds of shiny, screaming, chip
spewing machines are all going at once . 
Out of their dust and clatter come several 
important trends that promise new excite
ment and convenience for the homeshop 
owner . 

One of the hottest items, for instance, is 
a Stanley belt sander with a strange, thick, 
spongelike belt that looks something like a 
kitchen scouring pad. It's made of open
mesh nylon impregnated with fine abra
sive particles. The idea: The soft nylon 
lets you fine-finish wood, lacquer, metal, 
and plastic-jobs not normally possible with 
a belt sander. The belts can even be used 
wet or charged with finishing lubricants . 
The sander takes conventional belts as well 
and comes in 3" and 4" models . 

Belt sanders are doing a brisk business 
elsewhere, too. At Skil's booth, there's a 
3" dustless model for under $70, said to 
be the first at so low a price . 

[Continued on page 186] 
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SNOW THROWERS cont. 
[Continued from page 31 ] 

T. P. Milligan Co., Medfield, Mass., 
which markets a compact unit called a Sno 
Mow, has added two little headlights for 
use at night. The lights-really automobile 
backup lights-are powered by a six-volt 
lantern battery. On a more deluxe model, 
Milligan has installed the first 12-volt elec
trical system-which also gives you a built
in electric starter. 

Engines are getting bigger. Three years 
ago Bolens' throwers ranged from 2% to 

~fassey Ferguson,s guard keeps toes safe. 

33~ hp. Now they start at 4 hp. and go up 
to 6 hp. This is a trend. 

All in all, this year's jobs have come a 
long way from the clumsy models some 
makers were selling two and three years 
ago. Many were underpowered and skid
ded helplessly. They refused to go through 
snow and tried to go over it instead. Some 
wouldn't start. 

The controls froze up. Snow settled on 
recoil starters, throttle linkage, chokes, con
trol wires, and chute. First it melted, then 
it refroze-solid. Result: no go. 

Keeping snow out. Recoil starters have 
been shielded against seepage. Control 
rods are huskier and nonfreezable. The 
knobs are bigger-so you can work them 
with your mittens on. Other changes: 

All makers are working hard to keep 
snow out of carburetors-and out of mufBers 
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are ow ... 
where they form drip. All are making more 
use of exhaust heat. Some engines are now 
fully shrouded, as on Magna American's 
Snow Mower. Engine makers such as Koh
ler and Briggs & Stratton have helped in 
many ways, too. B&S has an "easy-spin" 
system that holds valve-porting open until 
the last ~f' of travel to make cranking 
easier when oil is stiff. 

Kohler has a brand-new "pressurized 
heat-pack" housing that provides warm air 
under pressure for the carburetor. The 
pressure keeps blowing moisture away 
through drain holes before it can freeze. 

Hotter sparks, better washers to seal out 
moisture, and drip-proof gas caps are being 
used on an increasing number of makes. 

New wheels. One trouble with seH-pro
pelled throwers has been small wheels and 
tires that lack traction to push through 
heavy snow. To overcome this, new tires 
are fatter, and wheels are bigger. Some 
have wide 3W' treads. Chains, optional 
last year, are now standard on some makes. 

Battery headlights turn up on a M iUigan. 

"But why have tires at all?" says Out
board Marine. Its newest wheels are simply 
a series of flexible steel blades. These are 
designed to shed snow and ice and bite 
deep. 

Some makers also use heavy steel "chev
ron"-treaded cast-iron wheels that weigh a 
husky 13 pounds each. And Jari has a 
neat device: a new pinion-gear drive. The 
pinion gears spin against the tread of the 

[Continued on page 34] 
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BE FREE FROM TRUSS SLAVERY 
Surely you want to THROW AWAY TRUSSES 

FOREVER, be rid of Rupture Worries. Then Why 
D o you put up with w earin g a grip in g, chafing and 
unsanitary t russ the balance of your life? If you 
d o, it will NOT be thr ough n ecessity but through 
choice on your part. 

Now there ·is a mode r n Non-Su r gical treat men t, 
for both men a nd women. that is designed to cor
rect ruptur e. Th ese Non-Surgical treatments are 
so dependable that a Lifetime Certificate of As
sur an ce is given . Write today for our new FREE 
BOOK that g ives facts that may save you painful, 
expensive su rgery. Tells HOW and expla ins WHY 
NON-SURGICA L Method s of T reatin g Rupture a r e 
so successful today. No ob ligation . 

EXCELSIOR MEDICAL CLINIC 
====---~'P~ ,o":o::u, Excelsior Mo. 

Step into ELECTRONICS 
SKILLS PAY BILLS. Opportunities e\'erywhere f or trained 
technicians In INOl;STR I AL ELF.CTRO"ICS. CO:\I:'>tt:NICA· 
TIONS, RADIO & TV SER\'ICI NG. F.xctusi\'e l\ITI SF:LF.CT·A· 
SKI LL tra ining quali fies you at home or at our School In 
Jacksonville for big pay or your own husiness. l'rl'vii)US ex· 
perlence unneces11ary, A,:::e no obstacle. :F;ARN •:xTRA ::\10:-;EY 
R IGHT OFF! W rite TODAY for FREF: BOOK and unique SF:
LECT·A·~KILL Oppor tunity Fin<ler! Accredited Member , NHSC 

Massey Technical lnst., Dept. 13-AX-03, Jacksonville 6, Fla. 

That'• what st-ley Hy1111 .. 111111de selling 
the a1111azing new Presto Fire Extinguisher I 
Many o thers "cleaning up" - so can you! 
Amazin g t iny new extin guishe r ends fires 
fast as 2 seconds. Guaranteed for 20 
yean I Sells for only $4.9 5 . Write for Free sales kit, 

Merllte lndustrl•, Inc., Presto Dlv., 
-==~-1::;..;14 E. 32nd St., Dept. P-16P, New York 1 

••• SWISS OR AMERICAN 
Unique, modern Sweazey System starts you 
making repairs right away. Dcn~lov,o; skill 
step by step at home in spare time. 'l'ui· 
Uon $5 monthly. Diploma awarded. Free 
sample l esson. No obligation. 

CHICAGO SCHOOL OF WATCHMAKING 
Dept. 4123, Fox River Grove, Illinois 

Broken or loose FALSE PlATE? 
Fix it Yourself EASILY in a Few 
'k oar p lates may become broken or loosf' JUst when 
you need them most With FIX IT KIT you can repair 
your own broken plates Also t1ghtens loose flttina 
plates t>asily Get permanent eomfort. with profes· 
sional material Complete instruct ions Satisfaction 

.... guaranteed or your money refunded Qrdn NOV! at a 
Pllltnl .. llew new low pnee only S2·•• postlJaid -
DENT-FIX DENTAL PRODUCTS, Dept. 201, Box 674, Kansas City 41, Mo. 

Please Mention Popular Science 
" "hen Writing to Ad,·ertisers 

The copyright laws of the United States (condensed) 
are free to you upon your request. A "must" for 
authors and writers, playwrights, publishers, lectur· 
ers, songwriters, etc. Published in the interests of 
an Informed America by this agency. No obligation! 
Write today! Entirely free! Literary Agent Mead, Dept. 
46-A, 915 Broadway, N. Y. 10, N. Y. 

All THE DDERS 
IF ASTRIDDmY 

in an operating·ho~e planetarium 

[ISmDRAmA 
reasonably priced1-because you build it! 

. 
See the heavens as they appear from any point on earth you may 
select, at any time of day or night. Turn a dial, and watch the 
stars move slowly along their universal orbits. Activate a clocked 
rheostat, and simulate a celestial 24 hour cycle: sunrise, day, 
sunset and night. The COSMORAMA-28" long-is able to dupli
cate many of the effects achieved by the world's great plane
tariums. Complete with an illustrated astronomy and space 
booklet. At hobby and department stores everywhere. $19.95 

SEIIO FOI IENWAL'S FR([ lllUSTUTED IDOKL£T 

COOD HABITS co•tr 
,.0. GOOD H0881JrS 

ltnll, Mi ... ta, New y.,~.,t. I'S· tZ 
Pluw sene! me " Gettina a lump 011 the Future • itll 
a Rtnwal Hobby." 

I 
I 

"~'--------------------------
AddreSS------------
CltJ----- --Statt----

LEARNIB 
AT LASTI Wit h THOUSANOS of prestl.re p o sitions w a ltln&' fo r 
new data processtn~r technicians and PAY scales at n RECORD 
HIGH. A.T.C. ' s exclusive methods are av ailable to you In a 
SPECIAL HOME STUDY PROGRAM GEARED TO YOUR TIME ANO 
BUDGET. No contracts to SIR'tl • •. y o u pay for each lesson only 
when you order It! Send for Your Gi ant ' IBM CAREER CATALOG ' 
TODAY! En~to~~ s.r.o to cover cost of pootage and han<lllmr. No 
Obll ~tatlon of course. 

AUTOMATION TRAINING CORPORATION 
7023 E. Kirby, Dept. P$133, Detroit 11 , Mich . 

----

I Always Make Good Money 1 
I You never need to worry 

I 
once you are a trained Auto I 
Mechanic-good full time 
jobs always available- I I spare time jobs, too. You 
get a big set of tools with I 

I our HOME TRAINING and 
~~ benefit of Allied's place- . 

I 
~ ment service. Government 

and state approved, ac· 
~credited member Nat ional 1 

:ALLiEDiNsrmiTEOFT~;:~~:-:~~;.~3-1 
1339 So. Michigan Ave., Chicago 5, Ill. 1 I Please send free Lesson Material and booklet tell· 
ing how 1 can get Auto Mechanics home training 1 1 and tools. 

NAME .. ... 0 ••••••••• 0 . 0 • •• • • •• ••••••••••••• ••••••••• • •••• •• •• AGE .............. I 
I ADDRESS .. ................................................................. .... I 
I CITY .......... ................. ... .. COUNTY ............ STATE .. ....... . ------------ -· 
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e our ncome 
Without Quitting Job 

While employed, double your income with YOUR OWN 
busine"s. F'ree illustrated book tells you how other men do it. 
The n expand full time. Gross hourly profit: $9 plus $6 on each 
serviceman. Your ir. come is unlimited. 

Your service is nationally advertised . It's worldwide. 
Endorsed by McCall's and Parent's magazines. 

Need no shop or experience. We' ll teach and assist you. 
W e'll finance you for all but a moderate down payment. Easy 
to learn ... easy to do .. . quickly established. 

We show you 15 proven ways to ~ret customers. 
G. F. Munroe, after 12 months, sold his business for 10 times 

his cost. Leo Lube) sold for $7,116 above cost. 
L. Babbit writes: " 1 average $400 monthly part-time. I'm 

starting full time." W . C. Smith; "Earned $650 one week. 
Volume getting bigger." Ed. Kramsky: "In 2 years, have 
two a ssistants, a nice home and real security.'' 

This may be your life opportunity. Find out today before 
someone else has your location. A postcard wi ll bring full 
details and free book. No obligation. No salesman will call. 
Write TODAY before it's too late to get territory. 
DURACLEAN CO., 3-180 Duraclean Bldg., Deerfield, Ill. 

Make Rubber Stamps for BIG PAY 
Need more money? Earn $30-$50 
a w eek , spare time, at home mak
ing rubber stamps for offices, fac

tories~)ndividuals. Hundreds of 
uses. Hundreds of prospects-ev
erywhere. Right in your own com

munity. Turn out special s tamps for 
.nam.es , addr~sses, notices, prices, etc., 
In JJ?IDUtes wit~ table-top machine. We 
fu~msh everythmg and help finance you. 

Wrtte for free facts. No salesman calls. 
RubberStarnpDi¥.,1512 Jarvis Ave., Dept. R·3·P, Chicago26 

100 
POUND 

SET 
$12·80 
Extra 
Plates Only 
12c Pound 

BARBELLS 
140-Pound, CHROME DELUXE 
Barbell-Dumbbell set only 

$19.80. This Is our feature set and Is 
the finest ever manufactured. 

Training with adJustable welchts Is the 
BEST way to keep fit; the ONLY way to de· 
velop creat strencth and a perfect body. As 
the oldest and best equipped barbell com
pany, BUR elves creat value and prices no 
one can equal. Buir from manufacturer. 

SEND FOR FREE CATALOG 
BUR BARBELL CO. 

Lyndhurst s, New Jersey 

75POWER TELESCOPE $398 
25X-45X-75X 

NEW 3 In one telescopes , 3 variable 25 
4 5X-75X maa-niftcatlon. Brass bou1nd, 
25 power tor ultra bright Images 
4 5 & 7 5 power for long range. 
Guaranteed to bring dis
tant stars , moons, ob
Jects, sports 75 
tlmt>s clost>r. 

Most 
powerful 

scope sold anywhere 
near this amazlnlr low 

price. American made, 5 sections. 
Opens 36" closes 1 ft.; contains 4 ground 

& polished lenses. Can also be used as powerful com
pound microscope. Mass production e~blea ua .to offer tele

IICOJ)e complete at .3.98 postpaid. Money back rruarantee. 
CRITERION CO., Dept. PSB-17, 331 Church St., Hartford, Conn. 

BIG Throwing ., $100 n I e Special 

PIERCES 
METAL 

Specially wct~rhtcd & IJalanced point zeroes right Into buJl's eye wllh a wal 
lop! Positive accuracy! Deep penetration! Easy throwlncl Hard hlttlnel 
Excellent for hunting game. self defense, fnn . Cutlery steel, double ed~re. Big 
10" long. Leather handle. You must be aellghted or your money back. Price 
Postpaid $1.00. Matched Set, 2 for $1.85, 3 for $2.65. Leatht>r 
Sheath soc. Professional Knife Throwing Book 25c. 
JOHNSON SMITH & CO., Dept. 380, Detroit 7, Mich. 

Imported Stiletto Knife 
When Open LOCKS INTO POSITION 
Pr events 
blade from 
anapplng shut 
when i n use. 
Push button release. Convenient pocket 

sue, yet rug .. ed. Fine quality, pollabed ~;:~~e:';~1~h;~lr:~~~ PIERCES METAL. Narrow, tapered stiletto 
bone for heavy duty use. F ine outdoor knife 
emt>rg~nrles. Comfortable handle . Saft'ly 1n1ards 
JOHNSON SMITH a CO., Dept. 380, Detroit 7, Mich. 
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SNOW THROWERS cont. 
[Continued frnm page 321 

driving wheels and automatically chop off 
ice as fast as it forms. 

Less clogging in the chute. Magna Amer
ican has introduced twin chutes, claiming 
they clear a 24" cut where a single-chute 
machine could clear only an 18" cut. 

Other companies have widened their 
chutes to stop clogging. J ari claims to have 
licked the clogging bugaboo by using a 
new automatic reversing fan. In some 
cases, the fan, or turbine, works fine when 
the chute is turned in the same direction 
as the snow's discharge, but it clogs when 
the chute is reversed. Jari's fan auto
matically reverses itself every time the 
chute is reversed, so snow moves out. 

An interesting innovation in auger de
sign is Moto Mower's dual "over-and-un
der" job. One trouble has been that deep 
snow swamps some throwers, limiting their 
effectiveness (for fast work) to snow less 
than a foot deep. 

"I was driving back from a ski trip to 
northern Michigan where snows really run 
deep," says Moto Mower's Buck Coveney, 
"and I saw an over-and-under highway 
plow handling deep drifts with no h·ouble. 
I thought, 'Why wouldn't that work just 
as well for the little fellows?' \Ve tried it 
and found we could move through much 
deeper snow and could throw a full ton a 
minute with a 63i-hp. engine." 

Any push-type throwers? There were sev
eral, but the trend this year is to self-pow
er, wider cuts, more weight, and better 
balance plus higher power. Prices, as a re
sult are moving upward, but the publk 
doesn't seem to mind. The industry, in 
fact, hasn't yet recovered from the first 
shock of learning that people would really 
pay from $100 to $400 for a snow mover! 

What comes next? Already under devel
opment are quieter engines. Someday 
you'll purr along, vibrationless, snug, and 
warm in a heated unit. And you'll use a 
self-starter. You may not even need electric 
starting. As this report was being written, 
Toro announced a tiny heating element that 
plugs into any 110-volt outlet and vaporizes 
a small amount of gas just before you start 
up. The vaporized gas, says Toro, will fire 
up on the first starter-rope tug-even at 20 
below zero. It's standard on Toro's 5-hp. , 
25-in. Snowbound. 
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GARDEN TRACTORS cont. 
[Continued from 'J)age 30] 

As a result, a standard 10-horse machine 
will run 5' plus in length and close to 3' in 
width. 

Some manufacturers maintain the same 
overall chassis dimensions even when they 
drop to lower 5-hp. and 7 -hp. models. In-

Colt's slick 
aluminum power 
plant looks like 
a miniature 
aircraft engine. 

ternational Harvester, a big-machine maker, 
puts 7 -hp. or 10-hp. engines on tractors 
that are otherwise identical. Jacobsen, 
vVheel Horse, Bolens, Simplicity, and 
others have all graded up to larger ones, 
too. Kohler, Wisconsin, Briggs & Stratton, 
and Lauson are the most common engines. 

Traction is better. A 10-horse tractor can 
cut some pretty bad ruts traveling on or
dinary narrow, cleated tires. This danger 
is eliminated by several manufacturers who 
now use broad, flat tires that are as much as 
8" wide. 

It's interesting, though, that some put 
the super-fat tires only on the back and 
leave the same skinny variety in front. If 
traction is your only worry, okay. But the 
small front tires can tear up the lawn. 

Those manufacturers who do not have 
the wide rubber report that it can be put 
on as special equipment if you need it. 

Farm tractors go suburban. Many of the 
big farm-equipment people like Massey
Ferguson, Allis-Chalmers , International 
Harvester, and John Deere are now making 
yard-size four-wheelers for suburban use. 
Generally, these in-from-the-farm makes 
tend to be a little more rugged, a little 
heavier, and also a little more costly than 
the others. 

Three cheers for electric starting. When 
a tractor gets to be 10-horse, it is no longer 
duck soup to start with a rope, especially 
in cold weather. So most big machines now 
have electric starter-generators-slick little 

CONTINUED 

Gl NT NEW CATALOG 

, 
! 

0 s OF BIG PAGES 
CRAMMED WITH SAVINGS 

BURSTEIN-APPLEBEE CO. 
Dept. PS, 1012 McGee St., Kansas City 6, Mo 

0 Rush me FREE 1964 ll-A Catalog . . 

Name ............................ ,_ ......................................................... . 

SEND 
FOR IT 
TODAY 

1 Address ·········-·············-··-··· .. ····-··································- · fRl£ 
I CitY .............................................................. State .•••..••...••.••••. I 
1------------------· 

Career in 
ELECTRONICS? 
Train at home with RCA Institutes, 
one of America's lea~ing. Electronic RCA Institutes Inc. 
Schools. Lab work w1th f1rst lesson. ' 
No installment payments required. A Service of RCA 
L. d b N y S Ed . Dept. PS-D3 ( 1cense y . . tate ucat1on J50 w. 4th St.,N. y .14 N.Y. 

Dept.) Send for free 64-page book. ' 

Exclusive 3-way Heavy 
Knit Hood, Hat or Under Chin 

STORM HOOD $1 
plus 20c post. & handling, each hood 

Anyone who goes outdoors, when it's cold and 
damp, needs this hood. Wonderfully warm. Pro
tects your head, mouth, neck and ears. Avail· 
able only by mail , in red, blue. black. green . 
Fits men, women, children. Money-back guar. 
70% wool . (co~tains 30% 6 for $6 ppd 
cotton-no 1tchmg). • 

BARCLAY DISTRIBUTORS, Dept. 58-N 
170-30 Jamaica Ave., Jamaica, N.Y. 
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You Can Develop A 
Profitable Business on 
A Shoestring 
Make $5.00 an 
Hour in Your 
Own Home 

I wish there was space here to print the hundreds of 
letters received from men I've put in business with 
the Be/saw Sharp-All. With this precision machine 
you can sharpen all popular household, garden and 
shop tools easily and quickly. You need no previous 
experience . •• no inventory, no selling, no space to 
rent. 

I've Done It for 40,000 Men 
I have been helping men get into this profitable 
business for over 30 years. I' ll finance you to get 
started . . . give you all the instructions and help 
you'll need to really succeed. I'll keep you informed 
HOW others are making big cash profits every day. 
Send for my FREE book today. No obligation. 

Stan Field, President 
Belsaw Sharp-All Co., 

704 Field Bldg. 
Kansas City 11, Missouri 

r,U~H;;;II;;M;;I;-n 
SICUIIIY 

YOUR FAMILY COAT OF ARMS 
Beautifully emblazoned in gold leaf or 
pewter finish on rich walnut shield. Au· 
thenticated by our research historian! 
Hand painted by Heraldic Artists . 
OVER 100.000 SURNAMES available. 
French. German, English , Irish. Welsh, 
Italian. Scotch. Spanish. Scandinavian, 
etc. Catalogue lists 9000 names. history 
of heraldry. CRemit 25¢ for copy) 
ORDER YOURJCOAT OF~ARMS .. SS.OO DEPOSIT 
• 20"'xt5"' Arms $35.00 
• I O"x7" Arms $14.50 
• 7"x5" Arms $ 8.00 
• Photostatic copy 

Au of Arms with 
s wee~; description ............ $3 

EMBROIDERED 
ARMS for your 
a 1 azer. SPOrt 
Coat In AU· 
thentlc: heral· 
dlc colors $10 

~~~~=---~S:A:N S:O:N~I:NS~T~IT~U~T~E,.:_5~(P~S~3)~B:ro::m:ne:ld~, B~o:st~on~, :M~ass. 

BE A HIGHLY PAID SPECIALIST ON 
AUTOMATIC TRANSMISSIONS 

• Shop Training on Live Equipment 
• Advanced Teaching Methods 
·• Residence Schools in All Maior Cities 
• Also, Complete Home Study Instruction 

Please Rush FREE Booklet- I am interested in 
D Address of Nearest Resident School 
D Full Details on Home Study Course 

L I N C 0 L N TECHNICAL 
INSTITUTE 

472 Market Street,Dept. 12-G, Newark 5, N.J. 
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GARDEN TRACTORS cont. 
12-volt systems with headlights and igni
tion kevs vet! 

• • 

There is no doubt that electricity on 
tractors will lead, in time, to still more 
mechanized features. For instance, an 
electric motor that can be temporarily over
loaded to act as a starter might well be 
temporarily overloaded to run hoists, lifts, 
or shifts, which are now actuated bv hand . 

• 

More jobs for tractors. One exhibitor told 
me industry figures show that an average 
of 2~~ attachments are used with every 
tractor, the three most popular being mow
er, tiller, and snow thrower. Here are 
some of the things the show turned up: 
10-inch moldboard plow, gang-reel mowers 
up to 8' wide, carts up to a half-ton, lawn 
aerator, spreader, roller, thatch remover, 
spike-tooth harrow, disk harrow, sickle-bar 
mower, snowplow, hydraulic lift, cultivator, 
front-end loader, planter-seeder, reel mow
er, and snow thrower. 

In some cases, the attachments are manu
factured by the tractor outfit. In other 
cases, the tractor maker hooks up with 
some attachment specialist. In ahnost every 
case, any make of attachment can be 
hitched to any make of tractor. 

Power takeoff is bigger this year than 
ever. Some tractors have PTO fore and aft 
and amidships. Some offer it with both 

Fat tires and 
shiny m.oon-disk 

hubcaps-two 
eye-catching 

innovations on 
many '64 models. 

longitudinal and lateral rotation, and some 
on either or both sides. 

Now: an articulated tractor. One of the 
show's biggest eye-poppers is a new Bo
lens rear-engine, articulated-frame tractor 
called the Estate Keeper. The front and 
rear halves are joined by a universal cou
pling in the middle so the wasp-waisted 
vehicle literally bends in two on turns. 

The front and back axles are cross-linked 
[Continued on page 186] 
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(liquidation stock) 

$8.99 
Liquidation of our 
special purchase of 
tape recorders com· 
plete with excellent 

2112" speaker and 
microphone. A $20 

value. This production left over 
from giant national department store promotion where 
recorders were taped with a message to give to passing cus
tomers. Comes complete with standard 1/4" magnetic tape. Use 
for messages, rig with remote control invisible thread for detec
tive work. Has unique endless loop feature. Hide anywhere, con
ceal in toy animal and let it make outrageous remarks to guests. 
Hundreds of uses. While they last. Send $1 deposit for C.O.D. 
Satisfaction guaranteed. 
MISSION LIQUIDATORS, 
735 Celis Street, San Fernando 83, California 

PAYS BIQI SEND FOR FRO, BIG. ILLUST.RATED 
CATALOG NOW I Graduates report makfng substantial in- FREE 
eomes. Start and run your-~~ ltusln-• gulcld)'. Men, Boou 
Women, all ages,learn eaaily.Course eovers Sales,Property '" 
Management, Appraising, Loans, Mortgages,& related sub· TEllS 
jeets. STUDY AT HOME or In claasroorns in leading cities. HOW 
DIPLOMA AWARDIED.WrtteTODAY fer FREE Beokletl --oc;!J 
Accredited Member National Home Study Council. VA Approved. 
WEAVER SCHOOL OF REAL ESTATE (Est. 1936) 
3S21•S Bro•d-y Kilns .. City 11, Mo. 

MASONS! 
Send today for free catalog 
of Masonic & Eastern Star 

books and rituals 

EZRA A. COOK PUBLICATIONS, INC. 
P. 0. Box 796 Dept. D24 Chicago 90, Ill. 

A BUSINESS OF YOUR OWN 
REPAIR HYDRAULIC ~ACKs-. 

Earn while you learn at home. Millions of jacks in gas and auto-service 
stations, truckers, body-shops, riggers, factories, farms need servicing. 
We show you HOW - easy step by step directions and what tools to use. 
EARN UP TO $5 an hour, in spare time, in your basement or garage. Start 
your own business NOW! Write for folder No. 00 and free bonus offer 

HYDRAULIC JACK REPAIR MANUAL CO. 
P. 0. BOX 150 • BLOOMFIELD, N.J. 

LEARN TO HANn"" 
THE PROVED, SCIENTIFIC WA I 

YOU can learn to analyze character from handwrit
ing. Clinically proved principlea of Graphosnalyai& help J'OU 
understand peoJ>I~-Includlna- J'Ooraelf. Fuclnatina- home
atudJ' tralnlna-. lil&nJ' career C!J>portanltleo; for both men and 
women, full or spare time. Send for FREE cataloa- and 
B&mple lesoon. No salesman w ill call. (State aa-e.) __ ...,...,. 

INTERNATIONAL GRAPHOANALYSIS SOCIETY, INC. 
325 West JaCkson Btvd. Dept. MY-1 Chlcaco 6, Illinois 

Please Mention Popular Seienee 
When Writing to Advertisers 

$7.95 or 2 for $15.00! 
With 40 ft. of wire. Acldltion•l wire 3¢ • ft. 

TESTED AND GUARANTEED 

Write for free list of all types of telephones. 
Shipments F.O.B. Simpson, Pa. 

TElEPHONE ENGINEERING CO. 
Dept. 12A3 Simpson, P•. 

"I Upped My Earnings $200 A Month" 

pieces of 
equipment 

-locks, picks. 
tools & parts 

supplied 
for use with 

course. 

Says TEDDY RYAN, Norfolk, Va. 
"I have always liked working with my hands, 
and locksmithing seems to be what I've been 
looking for. I've increased my monthly earn
ings by $200 just during my training period." 

LOCKS ITH 
Add SO%· 100% to YOUR INCOME with 
easy spare time earnings. Cash in on nation
wide shortage ... in good times and bad. 
Qu!ckly step into a big-pay Opportunity job 
-h1gh profit shop of your own. 

E•rn Extra Money RIGHT AWAY! All 
Special Tools, Supplies Furnished. 

Age, education,_ minor physical handicaps 
don't matter in this growing trade. You can 
quickly qualify as a skilled locksmith. Study 
at home as little as one hour a week. Gain 
practical experience through well-illustrated 
lessons. Do real jobs on car locks, house 
locks, padlocks and safe locks, under guid· 
ance of experts. 

FREE llludnted Book 
For a future as your own boss or in a hh!rh
pay job, send for FREE book and sample 
lesson pages. Only school of its kind. Lie. 
State of N.J. Accredited Member NHSC. 
Vet. App'd. Locksmithing Institute (Division 
of Technical Home Study Schools}. Dept. 
2 1 2-3, Little Falls, New Jersey. 

r---------MAIL COUPON NOWI----------

1 P!ease sene!, LOCKSMITHING INSTITUTE,Dept.212-3,; 
I wJt~out obh- Little Falls New Jersey I I gauoo, FREE • 

Book, "Big Name I 1 Money in 1 
I Locks mith- (Print here) I 
I i n g • ' ' and Address 
Sample Les- --------------1 

I son Pages. No . 1 1 Salesman will City Zone State I 
~~:_----~~~c~~~~r~n-----------• 

Cowrioht 1963. Technical Hom.e Stl.ld!l Schouls 

P Y IGHT Yl 
Even If You Don't Know 

a Note of Music Now 
Now it's EASY to learn any 

instrunwnt. No boring exer
cis<'s. J>luy by note right away. 
.\mazing progress at home, in 
spare time. No tt>acher. Low 
cost. 1,000,000 stU(! I'IItS I FR.E.E DOOK. U. S. School of Music, Studio 
Al51 Port Washington, L. I., N. Y. sal<'sman will call. (}:st. 
J 8 8. ~. Y. State Educa. . Tear this llttt. 

===-

H eald' a Micro-waYe 
and Radar 

Labora tory E qulpm.ent, 

ENROLL NOW 
FOR NEW TERM 

AMERICAN INDUSTRY NEEDS 
TRAINED .ENGINEERS NOW 

BACHELOR OF SCIENCE 
DEGREE, 30 MONTHS 

SAVE 2 YEARS' TIME 
B.S. Degree Courses: 

0 Electronic 0 Mechanic:.! 
Enclneerlnc Enarlneerinlr 

0 Electrical 0 Civil 
Enclneerllllr Enarlneerllllr 

0 Ardlltecture 

Diploma Courses: 
0 Radlo·Televlslon 0 Archltecturll 

Plus Color Draftlnc 
Technician 0 MeciUinlcal 

0 Electronic Drattlnar 
Tecnnlcl•n 0 Structurlll 

Dr•ttlq 
APPROVED FOR VETERANS 

Send for FREE lnformotion 

HEALD Engineering College 
Van Ness at Post, Dept. PS- 1263 San Francisco, California 

NAME------------------------------------------

STREET-----------------------------------------
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PoP.ular 
Science 

1873 "There is danger that, in our 
new-born zeal for scientific edu

cation, we mav sacrifice the interests of a 
• 

truly liberal culture, producing a genera-
tion of specialists, incapable of appreciating 
the departments of human thought which 
lie outside their own, or even rising within 
their own departments to broad and com
prehensive views. \V e must not use the 
microscope till we spoil the eyes. \Ve must 
not overtrain the investigator until he be
comes less than a full man. The chemists, 
geologists, and engineers must not cease to 
be both intelJigent and active citizens." 

"Dr. Adam Smith recommends the use 
of tea in the following cases: after a full 
meal; when the system is oppressed; for the 
corpulent and the old; for hot climates, and 
especially for those who, living there, eat 
freely, or drink milk or alcohol; in cases 
of suspended animation; for soldiers who, 
in time of peace, take too much food." 

1903 ''A kite that will support a man 
and an engine in a ten-mile 

breeze will probably also support the man 
and engine when driven by a motor at the 
rate of ten miles an hour. This proposi
tion has not been actually proved, but 
there can be little doubt that it makes no 
difference whether the kite is supported by 
the motion of the air against it or by its 
own motion against the air. 

"In a calm a kite rises when it is pulled 
bv a man or horse, because of its motion 

• 

through the air; there is no reason to be-
lieve that it would not also rise when urged 
through the air by a propeller. A kite then 
can be changed to a flying machine by 
hanging a motor and a propeller to it, and 
dropping the string which attaches it to the 
ground." 

"A few years since, America was almost 
outside the limits of European vision. In 
order to meet foreign scholars it was nec
essary for us to go abroad. But these 
conditions are changing rapidly. European 
men of science, and scholars singly and in 
groups, are continually going up and clown 
over the land. The most eminent represen-
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tatives of science and learning from Great 
Britain, Germany, France and other nations 
visit us in order to teach and learn. Just 
now, for example, we are entertaining the 
educational commission organized by Mr. 
Moslev. Some thirtY of the more active and 

• • 

eminent British educators were invited bv 
• 

~tr. Mosley to visit America as his guests, 
in order to make a studv of our education . 
system from the primary school to the uni-
versity .... An even more interesting event 
is promised for next year when more than a 
hundred leading European men of science 
and scholars will visit the United States to 
take part in the Congress of Arts and 
Science, organized in connection with the 
St. Louis Exposition." 

1933 "Sweeping across a mysterious 
screen like an invisible pencil, 

a beam of electrons recently penned the 
message of welcome that opened the Na
tional Electrical and Radio Exposition in 
New York City. 

"Seated before a small black box, Clar
ence R. Law, president of the New York 

"Allen B. DuMont, inventor of the radio pen, 
writes a message with his device. The instru
ment is both receiver and transmitter." 

Electrical Association, wrote his official 
greeting with a pencil-shaped stylus. Simul
taneously, in a far corner of the exposition 
hall, the words of his message flashed across 
a screen in g]owing script. :\s though 
guided by some unseen hand. a weird green 
spot traced out the luminous letters of fire 
just as they were written. 

"This was the first public demonstration 
of the latest wonder of science-the cath- · 
d " o e-ray pen. 

.. 

II 
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PWEST ........ 
• 12 CALIBER 

$,PEP/AL /illt!T(),f)" 
OFFE~I $ 00 

post· 
paid 

USES POWDER CHARGE 
This small bore gun shoots .12 col 
lead bullets fired by small4.4 mg. 

powder charge. Not a CO, gun! You' ll 
like the handsome lines, grip, and bal

ance. Western in style, but patented boll and 
cap action allows this low price. 93,4"steel barrel 
cased in knurled styrene stock, overoll13%': 
Develop pistol form, accuracy at a fraction of 
cost of large caliber pistols. Comes with 50 lead 
bullets. Satisfaction guaranteed. Send $3 to: 

HAIG MFG. CO., Box 24-K, Alhambra, Calif. 

MAKE¥~ s5oo AN HOUR AT HO 
Let Me Prove It To You FREEl 
I'll show you how Plastic Sealing and 
Laminating at home, spare time, can 
give you as much as $5.00 each hour you 
operate. Table·top machine sets up anywhere. 
Easy. Fun. Noexperienceneeded. We furnish 
everything. We'll even help finance 1/0U. No 
hoase-to·hoase selling. Orders eome by mail. 
Write for facts FREE. No salesman will call. · ' 
WARNER RECTRIC,1512 Janis, Dept. L · l ·P Chicago 26,111. 

·e ~ -
Build This Beautiful 

Grandfather Clock 
We show you how at price you can afford. 
Send only $1.00 for complete plans and 
Instructions plus catalog of clock move
ments, dials, blueprints and kits for con
structing Grandfather, Grandmother, Terry 
and other fine clocks. 

MASON 
DEPT. PS 

& SULLIVAN CO. 
OSTERVILLE, MASS. 

FREE NAME BRANDS CATALOG WITH 
CONFIDENTIAL PRICE LIST 

Your own hah profit baalDeaa full or part ttm~. 
More than 2000 ltem~j J)C)wer tools, aportlng gooda, 
jewelJT, eameraa, IU•fi, appltaneea, bOI18ewarea, 
hardware, almolli everrihlql Orden ahlpp~d aame 
clay. S.U /or w011r Frta c:GUiog todatt. 

RUPTURE! 
An amazing Air-Cushion 
Invention allows body 
freedom at work or play. 
Light, neat,cool,sanitary. 
Durable, cheap. Day and night protection helps 
Nature support weakened muscles gently but surely. 
No risk . Sent on Trt.ll Write NOW for free Booklet and 
Proof of Re-lt•. All correspondenee confidential. 
Brooks Company, MI·A State St.. Manball, Mlcla. 

Please l'fention Popular Science 
When Writing to Advertisers 

SEND FOR FREE GIANT CATALOG 
F actory Cas t Semi· $9 48 
Prices I ron S tee l • 
50 l b . Set . . $9 .48 .. Sl 0.48 

100 lb . Set .. 15 .98 . . 18.98 
150 lb . Set .• 23.48 . . 27.48 Plus Free 
ExtraWts . . 16clb . . 18c lb . $10 Course 
MONEY BACK GUARANTEE-Send 

50% In check or money order F .O.B. Plan t Brook· 
lyn, New York. Balance C.O.D. 

DAN LURIE BARB Ell (0. 1661, S-12 Utica Ave., Dept. 370M, Brooklyn 34, N. Y, 

• 

Not everyone does as well, but T. N . CODY, 
who started a business of his own, reports ••• 

For J2 months I've averaged 

• Many men have discovered how to be independent, 
to be free of layoffs and bosses. C. G. Naples grossed 
more than $200 his first week. A father-son combina
tion grossed $44,000 their second year. H. Lemon 
says, "I netted $133 in one 8-hour day." 

How much you earn depends largely on you, but 
we help you to start and work with you for your 
success. You need no special skill, no large invest
ment. Start part time if you wish. Hire helpers as 
needed. 

NO SHOP NECESSARY • Our PORTABLE ELECTRIC 
DETERGER shampoos rugs, carpets right on cus
tomer's floor. Wonderful results bring you repeat 
business, large fees. So efficient and safe, it is used 
by largest hotels and railroads. 

OURS IS NOT A LEASE ARRANGEMENT • You are free 
to operate in an independent manner. You sign no 
contract. You own the deterger outright and are 
always your own boss .. . and every dollar you take in 
is yours to keep. You pay no fees, or dues, or royal
ties to anyone. And you take no risk. Your deterger 
is fully guaranteed and enough supplies come with it 
to return far more than your investment. Many earn 
the cost of the deterger in a week or two. It costs 
nothing to get the details ••• write TODAY. 

Today lor FREE Book---, 
VON SCHRADER MFG. CO. 
W11 "R" Pl., Racine, Wisconsin 

Without obligation send me PREE booklet about your 
RUG DETERGER and tell me how I can start my own 
permanent, profitable business. 

Name·------------------------------------------------------------------------------

I 
I 
I 
I 
I 
I 

I Address 1 

L~~-------~~~~~-----j 

TiiTl~~SAVE UP TO ~ Off RETAIL PRICES OF COMPARABLE ACCOIIDIOIIS 
Just arrived! More than 40 exciting new mod
els! Man;r new electronie accordions - am• 
plifiersl Packed with tnew ideas, 'new styl
mg, new features! Buy direct from world's 
largest exclusive accordion dealer! Import· 

~~~er·To-You Prices! Most famous Italian 
"" makes. Esay Terme; LOW Down Payment. 

6 ·DAY Free Homs Tri al; Positive Money 
Back Guarantee. Free Bonos Gifts! Trade·ln• 
welcomed - BIG allowances I Rueh coopou 
below today for FREE Color Catalo.ral ____ ....., ____________ _ 

Accordion Corporation of America Dept. P-123 I 
2003 w. Chlc•ao Ave., Chicaao 22. 1r1. l 
Send Free Catalogs-Special DUcount Price L'-t. 

) 
IAMt---------------------------------------------· I 
ADRESS ·------------------------------ ------------
Cill -----···-----------------ZDIIL • •. STATL------· I ________________ ...... _.. 
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on't Give Up the oon! 

• 

E WERE in California visiting space industries when 
The Saturday Evening Post screamed: "Billions wasted 
on Spacel" Mrs. Clare Boothe Luce was calling Apollo 

"The Moon Mess," a blunder the President was trying to wriggle 
out of. Mr. Luce disagreed; his Life magazine had just signed all 
16 asb·onauts to four-year contracts for their personal stories. 

Six months after Gordon Cooper's flight, economizers and 
fainthearts were shouting: "Stop the Moon Racer' 

What-PoPULAR SCIENCE asks-is wrong with a race? A lot of 
the world's progress has come about through races. 

vVe were in a race with Hitler for the A-bomb. It's a good 
thing we won. Likewise with radar. Our railroads raced to cross 
the continent. Peary beat A1nundsen, the Norwegian, to the 
North Pole. Amundsen beat the British to the South Pole. 
Lindbergh out-raced Chamberlin, Byrd, and assorted Frenchmen. 

\Vhat about the times America sat on its tail? Remember 
Sputnik I? 

The Post said we're going too fast, not testing carefully. 
How could anyone tour a Space facility and come to that 
conclusion? At the Jet Propulsion Laboratory 2,000 engineers, 
scientists, and technicians seem to be testing-if you include all 
the supporting activities-one little probe, Ranger 6. At Santa 
Susana, 19 stands are test-firing Rocketdyne engines. At North 
American, 15 ''boiler plates'' of the Apollo capsule are being 
dropped, heated, cooled, and subjected to every torture engi
neers can devise. 

Harrison Storms, NAA's crusty Apollo boss put it this way: 
"One bunch says we don't test enough. Others say, 'Let's get 
this thing off the ground!' vVe can't win." 

Some charge that Space is siphoning off bright young men
leaving other fields starved for talent. For our part, we're glad 
Amelica has an industry that creates a demand for brains and 
education. More youths drop out of school for lack of motivation 
than for lack of money. 

Of course, we could give up on going to the Nfoon. Eighty 
years ago a nation that had just built the world's greatest canal 
started out to build another one-across the Isthmus of Panama. 
The going was tough. The mosquitoes were deadly. Forty 
thousand workers died. The builders spent $260 million- a lot 
of money in the 1880s. Someone must have said it cost too much. 
vVhen the U.S. came along 20 years later, the French machines 
lay abandoned and rusting in the jungle . 

EDITOR 
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What do you want most in a road racing set ••. 

Only STROMBEC ER gives you all three! 
Strombecker sets the pace in road racing with wild, breath
taking speeds! Head-on, skill-demanding competition with you 
controlling your car's every move! And all the racing realism 
you could ask for built into Strombecker's 14 officiall/32 scale 
Grand Prix racing machines, authentically detailed down to the 
very spokes on the wheels ••• huge track layouts crammed with 
long straightaways, hairpin turns, crossovers, humps and chal· 
lenglng Chicanes .•. and authentic accessories like track-side 
building kits, automatic lap counters, hay bales and half-tires. 
Whatever you want in a road racing set, you'll find it, and more, 
In Strombecker's five complete sets, from $24.95 to $64.95 ••• 

in scores of pit and track accessories and in the famous Strom· 
becker racing stable. Drive into the world of speed, competition 
and realism at your Strombecker dealer today! 

Send lOc for Table Top Topics to: Dept. PS-12, Strombecker, 
600 North Pulaski Road, Chicago 24, Illinois. 

In Can1d1: DMA tndustriH, 
Inc., 10429 Elhtir St., Mon· 
treat North, C1n1d1 

In Europe: Dowst tFranct) 
45, Rut dt l isbonnt, Paris 
I, france 

• 
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TOUGHNESS 
AND 
CO FORT 
RIDE 
TOGETHER! 

New ruggedness in an all-welded 
cab. All-welded construction 
means a solid cab, fewer rattles! 
New stronger Styles ide box, too I 

New comfort in a Driverized Cab. 
Ford's big Custom Cab gives you 
a foam seat 5 inches thick ... 
over 38 pounds of cab insulation! 

If you want both comfort and 
toughness in a pickup, take a look 
at Ford! From axle to axle, you 'll 
find the new '64 Fords solidly built 
like the big trucks! 

And you 'll discover how easy 
a pickup can be! Take Ford's 
new Styleside tailgate. It will sup
port a ton, yet one hand opens or 
closes it. New, long wheelbase 
makes riding smoother. Fully syn
chronized transmission makes 
driving easier. A tough truck 
doesn't have to be tough on you! 

Only 3.2 cents per mile for gas, 
oil, tires and repairs! That's the 
record averaged by five '63 Ford 
pickups - run 100,000 miles each 
by an independent research firm. 
See the Certified Report at your 
Ford Dealer's today! 

BUILT LIKE THE BIG TRUCKS-WITH A BIG COMFORT BONUS! 
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•.. t e compete 
step- y-step 

story istory's 
most amatic 

• 
m1ne rescue 

By Arturo F. Gonzalez Jr. 

The victims were entombed 330 
feet down and it looked hopeless. 
Then m en and machinery started ar
riving, contact was made with the 
trapped miners, and the a[!.011izing ef
fort to bring them out alive began. 
Reporting the storu exclusively for 
POPULAR SciENCE , the author was on 
the scene as the day-and-night 1·escue 
operation went forward. This is his 
eyewitness account~ 

N THE grimy, slag-covered an
thracite region of Pennsylvania 
around Hazleton, Tuesday, Au

gust 13, dawned as just another 
day when men went deep into the 
earth to chip, pick, and poke their 
way through seams of coal. 

CONTINUED 

U [J from the depths 
comes black-faced, 
bearded Henry T hrone. 
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Rocket-shaped canisters were lifesaving proj<>diles for 
Fellin and Throne after six-inch ''mirade hole" hit their 
chamber. Food, water, light, medical supplies were sent 
down until larger 12-inch rescue hole broke through. 

Rescuers kept constant vigil, listening to electronic am
plification of Fellin's drilling guidance from below. Light 
hulh (center) lit the hole site at night, and the drum 
( left) was used to lower supplies to the trapped pair. 

Halfway between the tiny towns of 
Sheppton (pop. 1,100 ) and Oneida (pop. 
500 ), three men entered the sloping shaft 
of a tiny mine. The mine had been 
abandoned years before hy the Lehigh 
Valley Coal Co. whose machines had 
taken out just about every lump their 
mechanical mouths could gobble. Still, 
there were several solid pillars of coal 
left supporting the shaft. \Vith a little 
careful digging, a man could make a 
few bucks. 

The trio were "bootleg miners," free
lancers willing to scramble for a small 
profit. Their hole officially was a Title 
One n1ine, meaning it employed less 
than eight and was exempt from state 
and federal safety regulations. 

The oldest was stocky 58-year-old 
David Fellin. A lifetime coal digger, he 
had lived within three miles of Sheppton 
since birth. Mining was all he knew; he 
was part owner of the digging and boss 
of the crew. Henrv Throne, 28, would - . 
do anything for a day's wage, even if it 
scared him. "I can hear the cracks," he 
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had told friends in describing his latest 
job. The third man, Lou Bova, 54, was 
a rugged outdoorsman who .went off on 
three-day midwinter fishing trips with
out an overcoat or food. 

Just before eight in the morning, the 
three went into the mine. 

At roughly 8:45, Joe \Valker, operat
ing the gondola car from the stu-face, 
noted that it had stopped inexplicably 
about 200 feet from the bottom of the 
shaft. He descended, \valking along the 
shaft's 35-degree slope for 65 feet and 
then peering down where the incline 
sharpened to an almost vertical 82 de
grees. He saw nothing but rubble. Cave
in! Walker summoned help. Soon min
ers clustered at the mine-head tipple, 
and rescue parties, lights winking on 
their hats, probed cautiously for the 
missing men. ~,fore small caYe-ins forced 
then1 up. Deadly black damp gas began 
forming, and fans were dropped down 
to swish it awav. 

• 

Friday, August 16. There was, offi-
cially, "little hope." State and federal 
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authorities talked of applying the En
tombment Act-sealing the mine with 
the approval of the missing miners' fam
ilies. ·But one man would have none of 
this- Joe Fellin, Dave's brother-who, 
ironically, had not talked with Dave for 
six years after a quarrel. 

Joe went to Local 803 of the IMW. 
Soon union officials were pressuring 
authorities to drill at least a few probes 
330 feet to the shaft, to let air into the 
mine and perhaps locate the men. The 
only alternative suggested was to dig a 
parallel shaft to the cave-in area and 
then tunnel across. This would take an 

• 

estimated 50 days, so the men in charge 
agreed to try the probes. Thus began a 
dramatic mining saga. 

Saturday, August 17. Four days after 
the cave-in, Gordon Smith, Pennsylvania's 
deputy secretary for mines in the an
thracite region, went deep into the 
crumbling shaft to get the exact mea
surements for drilling. ..you go down a 
short way and listen," he said, .. then you 
go down a little way farther. If you ' 

don't hear any slides or shifting of coal, 
you go do,;vn some more." Deep down 
the 82-degree slope he probed and, us
ing the data he came back with, plotted 
sites for the first probes. 

Above ground, men and equipment 
appeared from all over-no pay offered, 
none requested. Some rain fell, and the 
rescuers speeded up; the mine had a 
reputation for filling with water. Chuff
ing yellow bulldozers scraped a dirt 
road half a mile from the nearest black
topped street. An area the size of a foot
ball field over the shaft was gashed 
clean of pine and scrub. The first drill
ing rig, a Porter six-incher from Sprague 
and Henwood, was hauled onto the 
scene. At 7:30 p.m. the drill bit into tl1e 
dirt about 100 yards from the tipple, 
slightly to the right of where maps said 
the main mine shaft was. 

"There's a 'monkey' [a small shaft off 
the main one] down ther.e," Joe Fellin 
insisted after studying the mine blue-· 
print ... That's where Dave would head." 
The six-inch drill whirred, and a grayish 
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coat of drill dust began filtering down 
over the area. 

Sunday, August 18. At 11:25 p.m., 28 
hours after the drill took its first bite, it 
broke into a void 331 feet below. Ex
citedly, the men gathered around the 
hole in the midnight darkness as the drill 
was pulled up. Gene Beaver called 
down the hole, "Hey, Dave." 

··\Vho calling?" echoed a high-pitched 
voice from the darkness deep below. 

"I damn near fell over," Beaver says. 
Another miner pushed to the hole, yelled 
down at Dave, and then screamed, 
.. They're alive. I hear them. They're 
alive." Hard hats sailed into the air. 
The cheering rescuers could not know 
then that they had more than two weeks 
of backbreaking work ahead of them. 

Fellin and Throne were jammed into 
a steeply slanting 14-by-9-foot chamber 
that ranged in height from 6 feet to 18 
inehes. Hungry and thirsty, they had 
slaked the fire inside them with brackish 
sulfur water off the mine walls and 
peeled the bark from support timbers 
for food. In the cold, they breathed on 
each other's necks for warmth. For 
days they had tapped the miner's S.O.S. 
-two long, three short-on the coal-car 
rails. Hallucinations almost drove them 
mad-they saw "little men" and "blue 
underground doors." The bore hole had 
come into their chamber at the 18-inch 
end, and the two men had to crawl 
towards the soup, coffee, sandwiches, 
ehicken, brandy, thermal underwear, 
chemical hand warmers, blankets, min
er's lighted helmets, medicines, and a 
rosary-lowered in tubular canisters. Air 
was pumped in; lights and a communi
cations system were lowered. The tiny 
six-ineh hole beea1ne the umbilical cord 
channeling life to them, and thus it func
tioned until they rose from the blackness. 

Bova was about 18 feet across the 
debris-filled shaft, apparently injured in 
the hip. A six-inca probe failed to hit a 

Drill breakdowns during the ill-fated at
tempts to rca<:h Bova were frequent. 
Rl's<:ue workers Ia hor lwrc to get an in
operative drill runuing again while curios
ity-seekers ( rear ) stand and stare. 
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pocket near Bova. A second 
one also missed. Then rescu
ers finally drilled through, on 
August 18, into a void. All 
work above stopped as rescu
ers yelled hopefully down the 
black opening, "Lou, Lou." 
Water, food, light, and a mi
crophone went down into the 
opening, but were untouched. 
No one knows if Bova ever 
was in there. 

Tuesday, August 20. Fellin 
and Throne reported they 
could now hear Bova faintly 
tapping-after a 40-hour si
lence. They yelled, "Are you 
bl din ?" "Ar ee g. . . . e you cov-
ered with rock?" Bova re
sponded with the traditional 
miner's two taps (no). But 
the responses became weaker 
and disappeared. 

The rescue site by now had 
split into three distinct worlds. 
The first was the black world 
of the victims, waiting for 
rescue. Five or six additional 
cave-ins-one almost crushed 
them-had made their cham
ber so tiny they could no 
longer stand. On a ridge 
overlooking the site, their 
wives and families camped 
silently on folding chairs 100 
yards away from the drills, 
their hands slipping over 
rosary beads. 

The second world was that 
of the hangers-on: state po
lice, politicians, and union 
officials, newspapermen and 
photographers, TV commen
tators and radio announcers, 
who descended en masse to 
keep order, inspect the site, 
or bring news of the rescue to 
a waiting world. 

In a single day, close to 100 
radio stations plus the Voice 
of America phoned W AZL in 
Hazleton for on-the-site pick
ups. All major wire services 

CONTINUED 

Ten days after cave-in, this was the situation. The six-inch 
"miracle hole" had been followed by two unsuccessful 12-inch 
holes, finally by a successful breakthrough. Whether a drill ever 
hit Bova's chamber was never determined. 
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were there, h·ailing 50,000 feet of spe
cially installed telephone cable behind 
them. TV cameras atop sound trucks 
ranged over the scene. -· 

And the final world was that of the 
rescuers-a thrown-together band from 
roughly two dozen firms and seven states. 

The Pennsylvania State Director of 
• 

Mines, Dr. H. Beecher Charmbury, a 
small, round man with crew-cut gray 
hair, directed the rescue operation. Act
ing as job foreman was miner Clyde 
Machmer, a stocky, middle-aged veteran 
of many mine disasters, head of the local 
Pennsylvania Independent Miners & As
sociates Union. His quick eyes, under
neath eyebrows as bushy as John L. 
Lewis', flicked constantly over the dis
aster scene, noting that this line had to 
be run in, that a new man was needed 
on the phones, that lights should be set 
up here, compressors there. 

High above the ground in the drill 
control cabin stood 39-year-old Mike 
Ra:pk, a 6-foot, l-inch 225-pounder whose 
specialty was drilling through rock with 
thP. lightweight precision of a fine artist. 
Based in Connecticut, he had been 
rushed to the scene by the Gill Drilling 
Co. U.S. Navy electronics expeits from 
\Vashington set up a gray-green com
munications tent linking Throne and 
Fellin to the surface. They also con
nected the site to the Pentagon should 
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Smiles of success and 
a handshake are ex
changed bebNeen Clyde 
Machmer, who acted as 
foreman of the rescue 
crew, and Dr. H. Beech
er Charm bury (right), 
Pennsylvania State Di
rector of Mines, direct
ing the rescue, after the 
12-inch drill made the 
crucial breakthrough to 
F ellin and Throne 10 
days after the cave-in. 

specialized gear be suddenly needed. A 
Navy survival expeit came to advise the 
trapped men on how to stay alive in the 
dank, black cold. Special sleeping bags 
were flown in from Denver by jet fighter. 

A 12-inch hole, 18 feet away from the 
6-inch "miracle hole," was aimed at the 
trapped men by a huge, $250,000 elec
trically operated, 65-ton, 8~-story-high, 
Bucyrus-Erie drill. This mammoth ma
roon-and-gold machine was trucked in 
14 miles on a 16-wheeled flatbed trailer. 
Reassembled and moving on its own 
tracks, it began probing, its carbide bit 
spinning at 1,350 r.p.m. and exerting a 
downward pressure of 75,000 pounds. 

Driving the drill was the Correale 
Consbuction Company's 1,200-kw. mo
bile diesel generator, a huge, noisy, yel
low trailer, parked near a clump of trees. 
Behind it in a line were three Ingersoll
Rand compressors, each capable of push
ing 900 cubic feet of air a minute down 
through the drill, forcing the cuttings to 
the surface in a white, gritty cloud that 
choked the air and hid the sun. 

Other drill rigs from Sprague & Hen
wood were rushed to the scene, along 
with pieces of miscellaneous gear, much 
of it from the nearby Sullivan Trail Coal 
Co. Sullivan's president, Louis Pagnotti, 
bore much of the expense in men az:td 
equipment. 

[Continued on page 202'} 
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Air ambulance 
speeds road aid 

W hen serious automobile 
accidents cause tTaffic p ile
ups, a West Germany high
way patrol rushes in an 
emergency air-ambulance 
unit by helicopter. The B~
ton Clinocopter is aerody
namically shaped, stabilized 
in flight by tail planes, and 
has pontoons to permit wa
ter and swamp landings. 
The 25-foot-lon g fly ing 
"hospital, carries doctors 
and is equipped for minor 
on-the-scene surgery. 

PS PICTURE NEWS 

Glass-enclosed resta urant and observation deck top the tower. 

Danish water tower does triple duty 
A 227 -foot tower not only supplies the historic city of 

Roskilde, near Copenhagen, with wateT, but contains a 
restaurant on top and a swimming pool at the bottom. 
And Ford gets in a b it of advertising, too. . 

The million-gallon water tank, 93 feet in diameter, is 
held up by eight T -shaped columns, each capable of sup-

• porting 1,500 tons. The outer cylindrical wall and the 
roof are insulated . Each night the tank is pumped full 
to meet the community's next day's water requirements. 

Parabolic roof and glass ends give the pool an airy interior. 

49 

• 

• 

• 

• 

• 
• 

• 

• 

• 

• 

• 

• 

• 

• 

•• 

.. 

• 

' : 

• . . 
' 

• • 

I •' 

• 

• 

• 
• 

• 

-. 
< 
• 

• 

• 
/ 

• 



-~-·-·-··-· · -··-

Jet boat takes swift cruises on Colorado River shallows 

In water sometimes no deeper than 3 
inches, this 42-foot boat will cruise at 
25 m.p.h. with 55 people aboard. 

Propelled by two Berkeley jet pumps 
powered by a pair of 409 Crusader engines, 
it makes dailv runs down the Colorado be-

• 

low Moab, Utah, where the water is too 
shallow in places for prop-drive boats. 

It's one of two cruise boats with jet drive· 

.. -
• 

• 
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built by Arnold Feller, following PoPULAR 
SciENCE's pioneering tests of jet boats on 
the Green Colorado Rivers in 1962 [PS, 
Aug. '62]. Feller is a professional' boat
builder in Grand Junction, Colorado. He 
acted as guide for the PS test cruise. 

Feller reports his boat handles easily, 
has a top speed of 38 m.p.h. with 240 gal
lons of gas and up to 10 people aboard. 

Tiny screws serve 
as thermometers 

New screws an eighth 
of an inch long can be 
set in pistons, connect
ing rods, and other mov
ing engine parts to check 
operating temperature 
without the expense of 
thermocou pies. 

Developed in England 
by Shell Research, the al
loy Templugs screw into 
tapped holes, record heat 
by permanent change in 
their hardness . 

Measurement on re
moval indicates heat up 
to 1,800 degrees with 
one-percent accuracy. 
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&OYEARSAGO 
THIS MONTH ... 
man first found wings and a new age 
was born. Here are the events 
that led to that momentous day 

• 

By Gardner Soule 

Wilbur Vh'ight 

••••••••••••• 

fl 
Orville Wright 

HOULD the two young bicycle-makers give up their 
business and instead manufacture newfangled boi-se
less carriages? 

"No," insisted vVilbur, 30-horseless vehicles would never 
be practical. "To b·y to build one of any account would be 
tackling the impossible. \Vhy, it would be easier to build 
a flying machine!" 

Younger brother Orville, 26, went along ·with \Vilbur on 
that decision. The \Vright brothers went right on making 
bicycles. At the same time-the year was 1897 -they set out 
to build a flying machine. 

Six years after Wilbur's remarks, the two men got a man
carrying airplane-the first-into the au:. The culmination 
of their efforts, the first flights-commemorated by the 
monument to the \Vrights at Kitty Hawk, North Carolina
came in the lifetimes of many persons stil~ living. It oc
c':ll"red just 60 years ago this December 17. The anniversary 
will be observed with a national celebration at Kitty Hawk. 

Neither of the Wright brothers had finished high school. 
They had no engineering training. How were they able to 
invent the airplane? On the following six pages, in historic 
photographs and, largely, in the Wright brothers' own 
words, PoPULAR SciENCE invites you to relive their faltering, 
yet dramatic, discouraging, and finally successful, efforts to 
become the first men to fly with engine-driven wings-to 
relive that triumphant, windy day on the lonely sand dunes 
of Kitty Hawk. 

CONTINUED 51 

. .. 

... 

Copyngh ed ma~ri1i 
' -·jJitti, 



: 

"Our first interest began when we were children." -ORviLLE WmcHT, 1899. • 

In Great Britain in 1848, long before the 
Wrights were born, this modt>l airplane built by 
George Stringfellow had mad<· the first powered 
Oight in history. In a day when men still were 
imitating birds, uselessly trying to fly with flap
ping wings, StringfelJow's model gained flight 

"Otto Lilienthal had 
been killed ... " 

-0HV1LLE, 1899. 

In Germany, Otto Lilienthal 
studied the flight of birds and 
built gliders in w hi<:h he made 
many short flights , mostly clown
hill. The Wrights learned of him . . m newspapers or magazm('s-
OrvilJe did not remember \vhi<:h. 
In 1896 Li1ienthal was killed 
when a gust of wind upset his 
glider. The \Vrights de<:ided that 
his glider had not been proper1y 
balanced and that his flights had 
been too brief and far apart for 
him to get enough practice 
in Hight. They would try to 
avoid those mistakes. 

• • 

• 

' 
• • 

• 
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• 

with a fixed wing, propellers, and an engine
three things that the \Vrights would employ 
55 years later. One day the \.Yright brothers' 
father, Milton, brought the boys a toy heli
copter driven by a rubber band. That aroused 
the lads' interest in Hying. 

.. . 
': :·:!!· 
"' I'" 

"I have been afflicted 
with the belief that 
flight is possible." 

•• 
' 

-WILBUR TO HIS FATHER, 1900. 

In America, Octave Chanute 
started to glide at 64-and de
signed a biplane glider (at left ) 
the Wrights would emulate . 
Chanute for years corresponded 
with and e ncouraged the 
Wrights, and helped keep up 
Wilbur's confidence. Chanute 
had been chief engineer for the 
Chicago & Alton Railroad, 
laid out the Chicago stockyards, 
and superintended the first 
bridge across the Missouri River 
at Kansas City. He made 2,000 
successful glider flights . 

·-
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"It is only a question 
of knowledge and skill." 

-WILBUR, MAY 30, 1899. 

A bicycle was the first me
chanical device many Americans 
owned, and it taught the first 
lessons in mechanics-both prin
ciples and skills-to many Amer
icans. The Wrights learned 
mechanics from repairing and 
making bicycles in their Dayton, 
Ohio, shop (right), a few blocks 
from their home. Here, over 
half-a-dozen laborious years, 
they developed their knowledge 
of aerodynamics: reading every
thing on the subject; calculating 
wind pressure from the first 
wind tunnel ever built ( they 
powered the fan with a small 
gasoline engine ) ,. figuring the 
best curvature and square foot
age for the wings; designing ribs 
and spars; talking out a thou
sand details. You could not ride 
a bicycle only from reading, the 
Wrights knew. Nor could you 
fly that way. They decided to 
practice gliding. Then they 
would build a Hying machine. 

''lt is 
possible 

to fly 
without 

motors.'' 
-WILBUR TO 

CHANUTE, 1900. 

Frequently lying on their backs, the Wrights carefully studied 
the flight of birds. Wilbur's Notebook A, 1900-01, contains the 
results of wide-eyed observations: 

"The dihedral angle [a V-shaped angle of the wings] 
is of advantage only in still air. It greatly increases 
the disturbing effects of side gusts." 

"The buzzard which uses the dihedral angle ~ 
finds greater difficulty to maintain equilibrium in 
strong winds than eagles and hawks which hold their 
wings level ...,..._~ ." 

You can see in that the thought of the fixed airplane wing. 

"The hen hawk can rise faster than the buzzard and 
its motion is steadier. It displays less effort in main
taining its balance." 

"A damp day is unfavorable for soaring unless there 
is a high wind." 

"No bird soars in a calm." 

When they asked the Weather Bureau to suggest a windy spot 
to try out a glider, the Wrights were told of a remote place 
called Kitty Hawk, on the sand-dune coast of North Carolina. 
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"It is safer to prcrctice in a 
wind." -\VILHt.:H TO HIS FATHEH, 1900. 

The \ Vrights took their first glider to 
the sand dunes and breezes of Kitty 
Hawk in WOO. ''A Chanui.e double
decker," \Vilbur called it. They usually 
flew it like a kite, at the end of a rope, 
studied its behavior. The \\'rights flew 
in the kite for a total of 10 minutes in 
that year. \\'hen \Vilbur took the first 
tethered glider ride, he shouted, ·'Lem
me down! Lemme down!" Later the 
Wrights glided-for a total of t\\'O min
utes-without the rope. 

"We erected a cheap 

"Greater 11rudence is neelled rather 
than greater skill." -\VILHUH, } ULY, 1901. 

In 1901, the \.Yrights returned to Kitty Hawk with a 
glider about twi<:e as big as any previous one. It had 
a wingspan of 22 feet. \Vhen they flew it like a kite, 
they did not ride in it. But when they tried it as a 
glider, each flew, lying on his stomach. Lying down cut 
a man's resistance to the wind to a fifth or tenth of 
upright position. Besides, lying prone helped the glid
er's equilibrium, and seemed to enable them to land it 
more safely. By 1901, tests showed the \\' rights that 
pr<•vious calculations of wind pressure were unreliable, 
took them back to the bicyd e shop for lots of refiguring. 
\Vilbur said men wouldn't fly for a thousand years. 
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frame building." -\ V ILUUR, SEPTE:MHE H, 1901. 

To protect their gliders at Kitty Hawk, the broth
ers put up a shack. ''Both ends of the building," said 
\Vilhur, "except the gable parts, were made into 
doors whic:h hinged above, so that when opened they 
formed an awning at each end , and left an entrance 
the full width of the building." Thus was constructed 
the first ajrpJane hangar-horn to protect their "ma
chines" from Kitty H awk's gusty winds. 

"The inability to balance and steer ••. "-WILBUR, SEPTE::\IBER, 1901. 

That was the big problem for students of aviation, the \Vrights believed. 
Their goal in 1902 was a completely stable, controllable machine. So they 
added something new-a vettic:al tail at the rear. At first fixed (as above), 
it .soon became movable and adjustable-a rudder. ( A man named \Villiam 
S. Henson had patented such a device, back in 1842. ) The glider, here 
flown as a kite, also had an elevator in front to move it up or down, and 
ailerons on wingtips to enable a pilot to maintain balance. 
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"In one glide my 
brother made 160 feet ... " 

-\iVILBUR, SEPTE~IBER, 1902. -
Mter a few experiments, the 

Wrights made the wires that 
controlled the new rudder also 
control the ailerons. Now the 
new glider, the biggest yet, was 
ready. They began to glide with 
their customary caution, at first 
rising only a few inches, then 
five or six feet, above ground 
(right). After 50 glides, they found their ma
chine was at last under almost perfect control 
by its pilot. In the last 10 clays at Kitty Hawk 
in 1902 they made 250 glides. The longest, 6223~ 
feet, lasted 26 seconds. They glided against 
strong winds, some as high as 36 miles an hour. 
Said Octave Chanute, who was there in 1902: 
"The machine could be glided up or down or side-

"All the JJrOJJellers built 
heretofore are all wrong." 

-0HYILLE, j UNE, 1903. 

Last-minute headache was 
how to make and shape propel
lers. A book by Octave Chanute 
listed 44 other books that sup
posedly told how. Xone did. The 
\Vrights came up with 8'~-foot
long props, 6 inches in width at 
the tips. "\ V ell," said Orville, 
''our prope1lers are so different 
from any that have been used before that they 
will have to be either a good deal better, or a 
good deal worse." The engine and two propel
lers were added to the 1902 glider to turn it 

• 

.. . ·. . . 

• 

ways, with the greatest ease and certainty ... " 
To Britain's Rohett Baden-Powell he said the 

\Vrights were " ... now doing nearly as well as 
the vulture." The \\'rights left Kitty Hawk at 
the end of October. They wanted to use their 
round-trip railroad tickets, which expired Octo
her 31. A replica of their 1902 glider can be 
set•n today at the Kitty Hawk museum. 

"The next step will be 
to apply a motor." 
-\VILUUR, DECEMBER, 1902 

On the basis of their high
ly successful 1902 glider, the 
\ Vright brothers applied for a 
patent on a Hying machine. The 
patent was granted in 1906. 
"About Christmas-time," wrote 
Orville, "we began the construc
tion of the motor, which is of 
four cylinders." Charlie Taylor, 
their 'mechanic:, helped them 
huild \vhat \Vilbur ealled "an 
automobile motor simplified." It 
weighed 170 pounds, was water
cooled, and made 1,200 revolu
tions a minute. 

into their 1903 airplane-shown here after the 
\Vrights' return to Kitty Hawk. Another addi
tion: sled runners, extended in front, to prevent 
rolling over forward on landing. 
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Man's first powered flight: "After running the engine and propellers a few 
minutes to get them in working order, I got on the machine at 10:35 for the 
first trial ••. the machine started oD, increasing in speed to probably 7 
or 8 miles. The machine lifted .•. " -ORVILLE WRIGHT's DIARY, DECEMBER 17, 1903. 

Back for the fourth and last time at Kitty 
Hawk the Wrights heard some news : On De
cember 8, 1903, a plane designed by Samuel 
Pierpont Langley of the Smithsonian Institution 
failed to fly at Washington. It was Langley's 
last attempt. He had spent $70,000. 

The Wrights were finishing their plane, pre
paring for their own attempt. They had placed 
the engine a little to right of center so that 
either of them-each wei_ghed around 145 
pounds-could ride, lying fiat, a little to the 
left, and so balance the plane. The craft had a 
wingspan of a few inches over 40 feet. The 
wings were six feet apart. 

The propellers, which kept coming off their 
shafts, were finally held on by metal straps, 
wood screws, and-a cure-all for the Wright 
brothers-bicycle cement. Altogether, including 
fares to Kitty Hawk, the Wrights had spent 
less than $1,000. 

On December 14, six days after Langley's 
disaster, the Wrights made a preliminary trial 
of their 1903 machine. The plane, which had 
no landing wheels, took off by moving along a 
monorail track on the ground. The track was 
made of four 15-foot-long two-by-fours, with a 
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thin metal strip on top. A truck, supporting the 
plane, ran along the track on rollers made from 
modified bicycle hubs. When the plane rose, 
it left the truck on the ground. The plane was 
launched off a hill, with Wilbur aboard. It was 
in the air only 3~ seconds, and landed 105 feet 
from the start. A landing runner and two struts 
were damaged. It took the next two days to 
repair them. 

December 17, the day that would go down in 
history, was inclement. It was cold. The pud
dles of water at Kitty Hawk froze over. But 
the Wrights wanted to be home in Dayton for 
Christmas, and time was running out. By 10 
o'clock that morning they decided to try the 
plane. They had invited everybody in the vicin
ity. Three men from the Kill Devil Life Saving 
Station, near Kitty Hawk, accepted: John T. 
Daniels, \V. S. Dough, and A. D. Etheridge. 
And two other neighbors, W. C. Brinkley of 
Manteu and John Ward of Nags Head, showed 
up. One man, Bill Tate, decided there was too 
much wind for a flight and didn't come. 

As Wilbur had made the December 14 trial, 
it was Orville's turn. He lay down in the plane. 

"I released the wire that held the machine to 
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the track," Orville later wrote, "and the ma
chine started forward into the wind. \\' ilhur 
ran at the side of the maehine, holding the wing 
to balance it on the track." 

Unlike the trial run of the 14th, whi<:h had 
been made in a calm, the machine, fa<.:ing a 27-
mile wind, started very slowly. Mter a 40-foot 
run, it lifted itself off the track. 

"One of the Life-Saving men snapp<'d the 
camera for us, taking a pk,ture [above] just 
as the machine had reached the end of the track 
and had risen to a height of about two feet," 
Orville recalled. "The slow forward speed of 
the machine over the ground is dearly shown 
in the picture by \Vilbur's attitude. H t' stayed 
along beside the machine without an dfort. 

"The course of the flight up and down was 
exceedingly erratic, partly due to the irregular
ity of the air and partly to lack of experience 
in handling this machine . . . A sudden dmt, 
when a little over 100 feet from the end of the 
track, or a little over 120 f<.>ct from the point at 
which it rose into the air, ended the Hight .. . 

"The flight lasted only 12 seconds, hut it 
was nevertheless the first in the history of the 
world in which a machine carrying a man had 
raised itself by its own power into the a ir in full 
flight, had sailed forward without reduction of 
speed , and had finally landed at a point as high 
as that from which it had started." 

The visitors helped carry the p lane hack to 
the starting track. The Wrights made three more 

• 

• 
• 

• 
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flights that day. The second one was 75 feet 
longer than the first; the third was over :200 
feet; the fourth and last.z at noon, lasted 59 
seconds and covered 852. teet. 

After the last trip, a gust of wind hit the 
plane. Its ribs and a number of other parts were 
broken and its engine damaged . The plane 
could not Ay again. . 

The five visitors drifted a'vay. Orville and 
\Vilbur Wricrht, now with no need to hurry, 
prepared. and ate their lunch. Then ther washed 
the dishes. About two o'clock they walked four 
or five miles to the Kitty Hawk weather station. 
They sent a telegram to their father in Dayton. 
''Success four Bights," they wired, and told him 
tlwy'd be hack for Christmas. They were. 

Langley's disaster had so damp('ned belief in 
flying that only a few newspapers made any 
mention of the \Vrights' flights, and there were 
no reporters on hand when the men who had 
just started the age of aviation reached the rail
road station at Dayton a few days later. There 
were no throngs and no hands. Tht•ir father met 
them, though, and so did their younger sister 
Katharine, and Lorin, one of their two older 
brothers. The conquerors of the air rode hmne, 
with their family, in a one-horse surrey. 
. . . . . . . . . . . . . . . . . . . . . . . . . . .. . . . . . . . . . . . . . 
Note: Wright brothers' quotations accompanying 
photographs are from The Pa11ers of Wilbur 
and Orville Wright, Volume One: 1899-1905. 
McGraw-Hill Book Co., Inc., NYC. _ 
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Front-mounted radiator gives more 
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E ngine is water-cooled, 
except for rotor, which 
is cooled and lubricated 
by oil. A single spark 
plug ignites the mixture. 

Lower the engine cover 
and you still have lu~
gage room. And there s 
more spa<:e in the front 
trunk and behind seats. 

RETURNING 
WATER TO ENGINE 

WATER PUMP 

even weight distribution . 

NSU Spider 
is powered 
by Wankel 
rotary engine 

The first production car 
to be powered by a rotary
piston engine has been intro
duced b,· 1\:SU of Germnnv. 

• • 

Its tiny power p lant dis-
places about 30 cu. in. and is 
a simpler, more efficient Yer
sion of the \ Vankel engine 
described in PS [~1arch, 
1960]. It develops 64 hp. at 
5,000 r.p.m . and. according 
to the manufacturer, offers 
95 m .p. h . top speed , 35 
m .p.g. economy. 

The car, called the Spider. 
is a convertible version of 
the NSU Sport Prinz. F ront 
wheels boast coil springs and 
disk brakes; rear wheels are 
independently coil-sprung. 

The manual transmission 
has four forward speeds. all 
synchronized. The clutch is 
hydraulically actuated. 

Two important advantages 
of the rotary-piston engine 
are its compact size and its 
lightness. I t weighs only 275 
pounds complete with all 
accessories-far less than a 
reciprocating engine of the 
same horsepower. Also. it is 
claimed , it nms far smoother. 
In spite of its high compres
sion ratio- 8.5: l - it uses reg
u lar gas; there are no valves 
to heat up and cause pre
mattue ignition of fuel. 

~ l ass production is sched
uled for spring. No prices 
have been released. 



Mars ship conceived by GE has throw-away fuel tanks. The well inside is a radiation shelter. 

- • 
Where do we go after 
a lunar landing? Here's the 
timetable w-e're shooting for 

By C. P. Gilmore 

ILL human explorers ever 
reach the other planets in the 
solar system? It depends on 

which crystal ball you're looking into. 
The U.S. space program has become one 

CONTINUED 

======== 

GE landing module has wings for braking in 
~lmtian al1nosphere. Heading back to orbiting 
spateship, trew capsule leaves wings behind. 
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of the most controversial issues today. 
Even within the National Aeronautics· 
and Space Administration there are two 
camps: a conservative faction, concerned 
only with practical space jobs that can 
be done in the near future, and the "on
to-Jupiter boys." 

It's not widely known, though, that 
NASA has a master plan for space ex
ploration that goes far beyond landing 
men on the moon-that envisons manned 
voyages to some of the planets within 
the next 25 years. 

How realistic is the timetable? Let's 
take a look at the steps to the planets, 
as outlined in NASA's chart (see facing 
page) . We'll skip over the programs in 
blocks 1, 2, 4, and 5, which lead up 
to the manned Apollo landings on the 
moon, and see what lies beyond. 

Unmanned deep-space probes ( 1960s
block 3). Like Mariner II, the highly 
successful probe that investigated Venus 
last December [see "Keeping a Date 
with Venus," PS, Dec. '62], some of these 
are actually scheduled for planetary mis
sions. A Mariner fly-by to gather data 
on Mars is scheduled for 1964. A bigger 
Mariner is also in the works, to gather 
more data during a fly-by in 1966 and 

also to spit out a capsule for soft landing 
on Mars. This will, NASA hopes, deliver 
a gadget called Gulliver that will try 
to detect traces of life on the red planet.· 
Another Mariner may land an instru
ment package on Venus in 1965. \Vhile 
these shots are difficult, they have a 
good chance of succeeding. NASA also 
anticipates the development of un
manned spacecraft that can travel to 
Jupiter, Saturn, and Pluto in the 1970s. 

Space station (after 1968-block 7). 
A platforni kept in orbit around the 
earth for long periods will give men the 
experience they need to go to the plan
ets. Main question: Will an interplane
tary ship need artificial gravity? Astro
nauts Walter Schirra and Gordon Cooper 
were both shaky after their Mercury 
flights. If weightlessness turns out to 
have serious physiological effects on 
spacemen, interplanetary ships will have 
to rotate . in flight to produce a centrifu
gal-force field acting as artificial gravity; 
such ships would present special design 
problems. 

Project Gemini should provide experi
ence with maneuvering and rendezvous. 
Then it should be possible to design and 

[Continued on page 188] 
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·Gulliver, ambassador to the microbes of Mars 

Small guns on baseplate would shoot sticky 
string across Martian landscape. Mechanism 
has been turned upside down for photo. 
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CARBON 
DIOXIDE 

REEL 

GLASS 
CONTAINeR 
BROKEN 
BY P/..VNGER 

NlJTRIENT 
BROTH 

String is reeled in and soaked in nutrient 
containing carbon 14. If Geiger counter de
tects radioactive CO~, there's life on Mars. 

Copynghled malt:nal 

·============== 



II 

II 

EARTH-ORBIT LUNAR PLANETARY 
' ' 

1958- 1 1962-68 2 1962- 3 
SATELLITES LUNAR PROBES DEEP SPACE PROBES 

c 
Ll.l SCIENTIFIC z RANGER MARINER 

z COMMUNICATION SURVEYOR VOYAGER ct 
~ WEATHER 
z NAVIGATION ::l 

; 1962-68 4 
c~ MANNED SATELLITES 
LI.ILI.I 
Z~ MERCURY z-
ct D: GEMINI 
~~ 

>< MANEUVERING REENTRY 
Ll.l 

BEFORE 1970 5 
MANNED LANDING 

APOLLO 

LUNAR LOGISTIC · 
SYSTEM 

SEARCH FOR 
EXTRATERRESTRIAL LIFE 

OUTER PLANETS 

LEAVE SOLAR SYSTEM 

AFTER 1975 6 
MANNED EXPEDITIONS 

MARS LANDING 

VENUS RECONNAISSANCE 

SEARCH FOR LIFE 
ON PLANETS 

AFTER 1968 1 AFTER 1970 8 AFTER 1980 9 
ORBITAL OPERATIONS PLANETARY 

OPERATIONS 
SPACE STATION 

FERRY VEHICLE 

RECOVERABLE 
BOOSTERS 

LUNAR BASE MARS STATION 

U.S. master plan for space exploration, issued 
by NASA, includes existing projects (in italics ) 
and those envisioned for later. Arrows between 

EXPEDITIONS TO 
JUPITER SATELLITES 

MERCURY 

OTHERS 

the blocks show how the technology devel
oped at each stage makes possible more ad
vanced projects or improves others. 

••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••• • 
One cold day last winter I stood in a 

parking lot in Alexandria, Va., and watched 
a drama that may soon be reenacted on the 
sm·face of the planet Mars. 

Engineer Wendell Carriker of the Ameri
can Machine and Foundry Company put a 
carburetor-size gadget called Gulliver on 
the ground. There was a muffled explosion 
and nvo thimble-size aluminum projectiles 
shot out, like miniature rockets from launch
ing tubes. Each of the projectiles trailed 
25 feet of string. 

A few seconds later, a small motor began 
to whir. The strings, sticky with silicone 
grease, slithered back toward Gulliver, coat
ing themselves with dirt and bits of grass. 
They disappeared inside the mechanism 
through two small funnels. 

Carriker picked up his toy and led the 
way back to the laboratory. There, using 
a disass·embled model, he showed me what 

happens inside. With the strings wound 
in, a second charge inside Gulliver breaks 
a glass container and soaks the string with 
a nutrient broth. Germs and other micro
organisms picked up by the sticky string 
begin to grow and multiply. 

The broth contains a small amount of 
radioactive carbon 14. When the micro
organisms grow in this broth, they give off · 
carbon dioxide tagged with the radioactive 
tracer. If a built-in Geiger counter detects 
sufficient radioactive gas, it's a sure sign 
that microbes picked up by the string are 
growing in the chamber. 

This ingenious device, invented by Dr. 
Gilbe1t Levin of Resow·ces Research, Inc., 
Washington, D.C., may well answer the big 
question: Is there life on Mars? Scheduled 
to be soft-landed there in 1966, Gulliver 

' will radio back the news of microscopic 
life- if any-in the Mrutian soil.- C.P.G. 
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Mexico's novel hanging building, above, was put up as shown below. 

1 ~,....___,....._......., MAIN BEAMS 
r--- --............. ........... J. 

I 

~~-~" 

TOWERS---+-

• • • • 
: 2 

• • • • • • • • • • •• • • • • • • • • • • • • • • 

STEEL 
TRUSSES 
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TUBULAR HANGERS 
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Hanging 
a Building 
in Air Sets 
New Style 

Up went a pair of 
hollow concrete towers. 
Concrete beams joined 
them. Next came steel 
trusses, crosswise . 
From the ends, tubular 
steel hangers dropped 
nearly to the ground. 
Floor joists of steel 
were welded to the 
hangers, and to steel 
inserts in .the towers. 

By that novel plan a 
six-story office building 
has just been hung in 
mid-air at Mexico City. 
First of its kind, the 
suspended Monterrey 
Building will resist 
damage by earth
quakes, which shake 
ordinary structures 
with whiplash effect at 
the top . 

A maximum of un
obstructed floor space 
is another advantage. 
Entirely free from in
ternal columns, the 92-
by-131-foot interior is 
pierced only by the two 
19-foot-square towers . 

One tower contains 
elevators; the other, a 
fire escape, air-condi
tioning ducts, and elec
tric-wiring conduits . 
The towers' concrete
cell foundation literal
ly floats in mud under
lying the city's thin 
crust of soil. 

Atop the building, a 
glass-ended restaurant 
does without internal 
columns, too. U-shaped 
frames support a con
crete roof formed in a 
catenary - the natural 
curve of a hanging ca
ble or flexible member . 
-Walter Ian Fischman. 

I 

I 
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Pinhead detector 
for space signals 

The tinv white but
ton in the ·lens at right 
can detect and amplify. 
by 100 times, signals 
c~rried to it on less 
than a billionth of a 
watt of light. The tran
sistor like device, a 
quarter-inch in diam
eter, would be the 
heart of a matchbox
size receiver, enabling 
space systems to pick 
up light-borne signals 
beamed from millions 
of miles awav. Spen·\· 
Rand researchers, whc> 
develop(id it, hope to 
make it still a billion 
times more sensitive
comparable to seeing, 
from the moon, the 
glow of a 400-watt 
bulb on earth. 

Engineers put an arm in space 
\Vhat does it feel like in space? Engi

neers \\·orking on Project Apollo at Honey
well's Aeronautical Division in ~linneapolis 
can find out by thrusting an mm into a 
pressure-suit <T]ove set in a small plexiglas 
vacuum chamber and working a hand con
trol unit. Experiencing the handicap of a 
pressurized space suit helps them in design
ing control equipment for astronauts. 

PS PICTURE NEWS 

Eavesdropping on fish 
Naturalist Fred Methner brings the fish 

to the mike instead of the mike to the fish 
in order to record their sounds. Intrigued 
by the strange noises he heard while skin
didng in the tropics, he began a program 
of recording fish sounds in the West Berlin 
aquarium. Munching by the carnivorous 
South American piranha sounds like an 
excavator chewing into a pile of rocks. 
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REPORT FROM THE DRIVER'S SEAT 
• • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • 

Lots of go with 
plenty of whoa 

By Alex Markovich 

HE~ I set out to test-drive the 
new Dodge, my first impulse 
was to ask for the 426-cu be 

Ramcharger. This, of course, is the super
hairy competition job, with rumbling ex
hausts, a gluttonous thirst, and an idle 
like a bullfrog with hiccups-the car that 
won the super-stock drag championship 
at the recent ~ationals [see .. Are Hot 
Rodders Really Crazy?" page 72]. 

Then I thought better of it. \Vhat we 
really should test, I decided, is a more 
sensible ear-one that wouldn't grumble 
over a daily chuff to the train station 
and a hop to the drive-in. 

I got a Polara 500, a 383-incher with 
four-barrel carb and TorqueFlite, per
fect for such tasks. Surprisingly, it 

Dash is fully instrumented, but gauges 
aren't numbered; they're labeled low-high, 
cold-hot. Wish the speedo were round, too. 

Flick the wheel, 
kick the gas, and 
_ you're Barney 

Oldfield. To tuck 
in the tail again, 

straighten the 
front wheels, ease 

off on the gas. 
.. 

also proved to be a savage performer. 
Punching the throttle at any speed pro
duced instant results, accompanied by a 
muted but authoritative growl. vVith so 
much power on tap, wheelspin was a 
problem on takeoff dtuing acceleration 
runs until my right foot became edu
cated. The optional limited-slip differ
ential would have help ed. 

This is a car for people who enjoy 
driving. I put it through its paces at the 
serpentine Lime Rock race track in Con-

Optional console-mounted lever looks jazzy 
and is easier to operate than the nicely 
hidden shift button~ standard on Dodge. 

-
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necticut. Conclusion: That torsion-bar
and-leaf-spring suspension has no peer 
in Detroit for fast, stable cornering. The 
Dodge has slightly more weight on its 
front wheels than on its rear ones; this 
contributes to a mild understeer tl1at 
becomes pr'ogressively n1ore neutral as 
speed goes up. Oversteer can be induced 
easily at any time. Just llick the steering 
wheel and jab the loud pedal, and the tail 
wags obediently in an impressive-look
ing but completely controlled drift. 

All that iron stuffed under the bonnet 
m eans engine accessibility suffers. I got 
toasted knuckles gropin g for spark plugs. 

This is the real bcautv of tl1e car: . 
After a few minutes' acquaintance you 
can make it sit up and do handsprings. 
It reacts predictably an d with plenty of 
advance notice to every maneuver. 

Ride feels slightly softer tl1an last year, 
probably because of the new, longer 
rear leaf springs. It's still firm compared 
with other Detroit products, but few 
would find it objectionable. On rough 
surfaces there's little pitching, no bot-
toming. 

CONTINUED 

L ean is pronounced on corners, but tires 
hold 1vell-especially with about fou1' 
extra p.s.i. Seating position is good. 



How big is the trunk? I climbed in 
to find out. There, s lots of room. The 
spare hides discreetly under fitted cover. 

Brakes provided more than adequate 
whoa. After haH a dozen fast laps around 
the track with speeds topping 90, the 
brakes started pulling to the right slight
ly and pedal effort increased noticeably. 
But they were still in better shape than 
those of several competing cars that had 
received similar treatment around Lime 
Ropk. 

Our test car had manual brakes. I 
found them much better than the op
tional power-assisted ones,-which are far 
too sensitive. A little extra foot pressure 
on the latter and your passenger may 
make an unscheduled exit-through the 
windshield. 

There, s no shortage of power, as shown 
by long streaks of burned rubber. For 
fast takeoffs I held brakes, revved engine. 

The TorqueFlite three-speed automat
ic transmission is smooth during normal 
driving and very crisp and positive un
der full throttle. It's so efficient, in fact, 
that it often beats stick shifts at drag 
strips. 

Visibility is excellent all around-un
usual in a convertible. Front fenders are 
Bared to help the driver gauge the width 
of the car. Interipr room is unusually 
good, especially in the rear seat. 

All panels and trim fit perfectly. And 
to prove that its cars are healthy me
chanically, the corporation is continuing 
its five-year or 50,000-mile warranty on 
engine and drive train . 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . :• ............ . 
FACTS ON THE DODGE 
Model: Polara 500. 

Factory-suggested basic price: $2,902 °; price 
as equipped: $4,005.75. 0 

Engine: V-8; 330 hp. @ 4,600 r.p.m.; maxi
mum torque, 425 pounds-feet @ 2,800 
r .p.m.; bore and stroke, 4.25 by 3.38 in.; 
displacement, 383 cu. in.; compression ratio, 
10: 1; carburetion, four-barrel; weight (lb.) 
per hp., 10; engine revs per mile, 2,594; pis
ton travel (ft.) per mile, 1,461; fuel re
quired, premium; crankcase capacity, 4 qt.; 
fuel capacity, 19 gal. 

Transmission: three-speed automatic; ratios 
( :1), 2.45, 1.45, 1.00; reverse, 2.20. 

Axle ratio: 3.23: 1. Steering ratio (power ) : 
18.8:1. Turns lock-to-lock: 3.5. Brake-swept 
area: 314.2 sq. in. Tire size: 7.00 by 14. 
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Outside dimensions: wheelbase, 119 in.; 
track, 59.5 in. front, 59.6 in. rear; overall 
length, 209.8 in. ; width, 74.9 in.; height, 
54.4 in.; ground clearance, 5.3 in. 

Curb weight: 3,310 lb. Weight distribution: 
front, 55%; rear, 45%. 
Speedometer error 0 

Cl: indicated 60 m.p.h. is 
actual 55 m.p.h. Odometer error00

: +3.4%. 
Gas mileage at constant speeds (gallons) 0 0

: 

30 m.p.h., 23.4; 40 m.p.h., 22.7; 50 m.p.h., 
22.2; 60 m.p.h., 18.2. 
Acceleration (seconds) 0 0

: 0-60 m.p.h., 
7.1° 0 0

; 40-60 m.p.h., 3.0; 50-70 m.p.h., 4.3. 
Top speed 00

: 130 m.p.h. 
~Includes federal excise tax, but no state or local 
taxes, transportation, or dealer preparation. 
00Performance figures were measured with an On
garo fift1J wheel and fuel-flow meter. 
000Shifting TorqueFlite manually; 7.7 seconds 
starting in drive range. 
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GGESTIONS 

Got an idea that will mean bigger profits for your company? 
Drop it in the box. Here's how little ideas can pay oH big 

By E. D. Fales Jr. 

N KENTUCKY the other dav a man 
•• 

loaded his family aboard a new boat 
and shoved off for a long-overdue 

vacation. He'd paid for it all by drop
ping a numbered slip of paper into his 
company's suggestion box. 

In Somerville, N.J., an RCA electrician 
made enough money from an idea to 
buy a second car. And in Hamilton, Ohio, 

recently a man who works for Fisher 
Body moved into a new home-mostly 
paid for with suggestion-box winnings. 

For decades, people have made fun of 
the office bright-idea box. Cartoonists 
still lampoon it. A recent cartoon shows 
a boss reaching into the suggestion box 
and drawing forth an idea. He reads it. 
"But which lake?" he asks. 

Suddenly, however, suggestion boxes 
have stopped being funny. Today the 

CONTINUED 6J 
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The payoffs are not all jackpots, but even simple ideas 

. 
• 

Why didn't you 
EMPLOYEES ONLY 

think of this? "Paint an 
sign to keep visitors out." 

hard-cash fact is: At least $20 million
and possibly much more-will be paid 
out by U.S. companies this year for 
ideas. You're missing a bet if you don't 
get in on the money. 

To be sure, not all awards will buy 
boats or cars. Far from it. Many run 
from $2 to $25. Some companies, like 
Carnation :Milk, now give movie cam
eras, and two Carnation employees in 
\Vaverly, Iowa, recently won a Mexican 
trip. 

But jackpot awards are getting to be 
common. A \Vhirlpool Corp. welder re
cently noticed that a lot of time was 
wasted because tanks of argon gas used 
by welders soon ran empty and had to 
be replaced. He wrote out a note that 
said, in effect: "Quit using the little 
tanks. Install a big tank outside the shop 
and pipe the gas in to each welder." It 
was a simple idea-most prize winners 
are, as you will see-but it won $1,000. 

Ed Sutherland, a young clerk for Gen
eral ~1otors, recently suggested a gadget 
that would make it easier to manufac
ture a remote-control outside mirror for 
Pontiacs. Back came a check for $5,000 
-GM's maximum prize. 

\Vhen his idea was used for Tempest 
cars, Sutherland fielded another $3,333 

• pnze. 
Not even this can compare to what 

happened to Herbert Owens, 36, who 
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A railway worker won $70 for 30 minutes' note
taking. His total idea-money to date: $5,000. 

is employed by IBM in Baltimore, Md. 
One dav Owens tossed a small idea -

into the box and got a check for $25. 
Encouraged , he tried again, got another 
$25. On the third try, the ante went up 
to $35. He decided to try some more. 

Cure for the slipping wheels. Owens 
knew that IBM had been having a small 
problem with some electronic computers. 
You've seen computer tape-recorder 
wheels that whirl one way, pause, then 
reverse. These wheels are "searching"
rapidly scanning the tape for needed 
facts. To do this they must work with 

• • preCISIOn. 
But under strain, some units were de

veloping slight slippage. A wheel might 
not start quite fast enough-or when it 
stopped it might go just a hair too far. 
IBNI machines must be right, so this 
was annoying to both company and 
customers. · 

It seemed to Owens that the trouble 
could be cured very simply-by inserting 
a small metal shim in the units during 
manufacture. It would have to be only a 
tiny thing a half-inch wide. 

H e made his suggestion. IBM gave it a 
try. Suddenly the wheels worked with 
untiring accuracy. Maintenance was cut. 
Customers were happy. 

IBM, which possesses one of the 
world's most successful managements, 
has an idea that employees should b e 
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$6,000 

/ 

Nail-polish a power belt? Seems like a crazy Two idea men shared an IBM check for $56,
idea? It made a lady operator $6,000 richer. 013-believed to be biggest i~~a award . 

. 

well rewarded when they think up ways 
to· save their company money or increase 
its profits. So it was that Owens, not long 
after his idea went in, received a stagger
ing check: $32,000 for a simple idea. 

Or consider Charles Glancey and Law
rence Livigni, two technicians who also 
work for IBM, at Poughkeepsie, N.Y. At 
about the same time, they suggested that 
IBM computers really didn't need 14 of 
their many printed circuits. 

They even figured a way to get rid of 
them by a bit of rewiring. IBM found 
the computers worked just as well-and 
cost less to build. A few days after 
Owens got his $32,000 in Baltimore, the 
two in Poughkeepsie found themselves 
staring at a joint check for $56,013, be
lieved to be the highest idea award ever 
made. 

Welcome mat for ideas. There was a 
time when any idea an employee had 
might be automatically considered the 
property of the company. It didn't mat
ter that you might have worked on it at 
home many nights. Even patents were 
appropriated. Result: Thinking was dis
couraged. Many took the attitude, "\Veil, 
let the brass worry about everything." 
Some employees day after day saw 
costly errors, or opportunities missed, 
and didn't bother to suggest changes. 

But today an increasing number of 
companies are realizing that this is all 

wrong. To survive today-and grow
they know a company needs a steady 
Hood of imaginative ideas. This helps ex
plain why 300 of the biggest U.S. com
panies alone this year will shell out over 
$16 million for employee ideas. Ford will 
distribute in the neighborhood of $1 mil
lion, GM $3 million. Swift, U.S. Steel, 
General Electric, National Cash Reg
ister, Standard Oil will again -be among 
heavy award givers. So will Boeing and 
United Airlines. Even the U.S. govern
ment, the Los Angeles municipal and 
county governments and other units
keenly aware of growing taxes-now are 
buying ideas that will help save the tax
payers money. 

How the idea boxes work. In some of
fices you merely write your idea, sign it, 
and toss it in the slotted box. In others 
you use a numbered form. You don' t 
sign it-in order to keep you from feeling 
later that favoritism might have influ
enced the decision. But you do keep a 
numbered tear-off slip-and claim your 
idea later. 

From the box your idea may go to the 
boss, who will assign someone to look 
into it. Or, in a large company, it may 
go direct to a special suggestion commit
tee with authority to make an immediate 
award, up to $25, assuming the idea is 
useful. 

This award may be increased later by 
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executive action, or if yours is a branch . 
of a large corporation, by the main-head
quarters suggestion committee. (Some 
concerns now even employ full-time sug
gestion-system staffs. ) 

What ideas are wanted? The answer 
is: Suggest anything that will help your 
company. It may be a new product, a 
better way of making something, a more 
efficient tool-or a \vav to use waste 

' 
metal or plastic. Or it may even be 
something as simple as a new and sim
pler weekly report form. ~fen have won 
money just for suggesting that certain 
reports be eliminated-

to nm at slow speed-a waste of time 
and money. 

It seemed to operator Clyde Love that 
the solution was . easy. "vVhy not tap 
some of the liquid coolant inside the 
machine itself and mix it in the air 
blast?'' he suggested. The idea was tried , 
saved the company $3,224 in 12 months, 
and Love received a check for $403. He 
also got another, a dividend that also 
sometimes comes to idea-givers: a pro
motion. 

The obvious ideas. In GM's Tech Cen
ter at Vvarren, Mich., is a big overhead 

because thev \vere no • • • • • • • • • • • • • • • • • • • • • • • • 
crane with eight con
trol buttons: XORTH, 

• • 
longer needed. A great • EAST, SOUTH, WEST, 
deal of time-wasting : The best prize of all : RAISE, LOWER, START, 

• 

IJrocedure exists in • In Los Angeles one day Fred • STOP. But the trouble 
• Deamer and Ray Grant, electri- • 

many companies today : cians for the Los Angeles De- : is, not everybody who 
just because no one has • partment of Water and Power, • uses it knows which 
ever thought to do • jointly suggested that an alarm • way is north. 

: be put on trucks-to sound : 
away with it. • whenever they began pulling • Technician Fred 

Your idea could be a • electric wires or stringing them • Gutterman knew that 
: on poles. : 

simpler filing system, a • The idea was immediately • someone might cause 
way of making jobs • tried out. Two months later an • serious damage some 
safer and more pleas- : employee nearly lost his life : day by sending the 

• when trapped by a wire about • 
ant, anything to im- • to be hoisted. The alarm went • crane east when it was 
prove qualit y-or, • off, warning him just in time. : supposed to go west. 
b 11 1 : The two men got cash awards • h d a ove a -anyt 1ing to • -but their real reward was the • So e suggeste a pre-

.. cut costs. In ~iles, Ill. , • greatest of all : Their idea had • caution: paint a com-
recently, a Sears, Roe- : saved a human life. : pass rose on the crane. 
buck store employee, : •••••••••••••••••••••• : His award: $50. 
Ray Anderson, got tired State Farm Insur
of sending assistants up and down lad- ance Co. recently paid a woman em
ders to change burned-out light bulbs. ployee $10 for an even simpler idea. 
"\Vhy don't we just quit using bulbs that \\' hen visitors kept trying to use the 
bum out so fast and switch to the new wrong door she suggested "Paint a sign: 
long-life bulbs?" he suggested. "They E~IPLOYEES OXLY." An absurdly simple 
burn three times as long." idea, but no one had thought of it, and 

Sears found Anderson's idea could she collected $10. 
save hundreds of dollars a vear in vari- Don't scoff at such little ideas. Some 

' ous stores. It sent him $1,239, his share employees make lots of money from 
of the savings. them. David Fraser is an Illinois Central 

In Los Angeles, recently, the ~·fcCul- Railroad employee at Markham, Ill. 
loch Corp. was having trouble with a \Vaiting for a train one day at Fulton, 
high-speed flywheel-boring machine. The Ky., he looked around, listened to what 
machine jacket was effectively cooled by people were saying, watched what they 
a circulating water-base coolant. But the did. In 30 minutes he wrote down 12 
fast carbide bit was cooled by a power- ideas, cashed in on seven for a total of 
ful air blast. At high speed the air blast about $70. Out of such alertness Fraser 
was insufficient. The bit would get too to date has collected $5,000. 
hot and break. Hence the machine had [Continued on page 197] 
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Hand-warming snow blowers 
that put their hollow handles 
to work. The tubing ends up 
near the engine; why not pipe 
hot air through it?-Mark Ste
phens. Manchester, Conn. 

. , . .. . 
'Y ~J#. • • .q -- , 
~ 4 

..... . ·- • f . ~.~ .. 
• 

""·· 

Basin-shaped Boor mats for cars. They'd hold 
that grit from icy roads that you track into 
the car, and they could be lifted out and emp
tied easily.-S. Selsky, Massapequa Park, N.Y. 

A slide-out index behind wall telephones. Of
ten there's no flat surface near such phones, 
and there's no place to note freguently used 
numbers.-R. B. Przekop, W . Hollywood, Fla. 

Everyone has his own pet idea of a l(adget that he would 
like to see in general use. What's yours? We will pay S5 
for each one published. Please use Government postcards 

-=== = - - ---

• ; :-::.: •. '!'"" . .. 

. . 

Shoelace kits with yards of lacing, metal tips, 
and a tip-applying tool. With several kids in 
the family, you never have the right-length 
lace.-R. Klingensmith, Monroeville, Pa. 

Gripper snaps on the back panels of TV sets 
and the front panels of washing machines. 
They'd save on repair time, and there'd be no 
screws to lose.-Mark Anderson, Ames, Iowa. 

only. Send to ILTS Edito r, P opular Science, 355 Lexington 
Ave., NYC 10017. Write your name a:1d address clearly. 
Contributions cannot be acknowlcd;.:ed ur returned. 
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"Christmas tree" in foreground turns green-a signal for the "rail" to burn off the line in 

They spend thousands of dollars and countless hours building 
weird-looking cars that can't be driven on the street 

By Devon Francis 

N AL:M OST 2,000 occasions in 
the year now ending, a crowd 
of otherwise normal citizens has 

gathered at a stretch of paving in the 
middle of nowhere and proceeded to 
engage in-or watch-one of the world's 
zaniest sports. 

To an outsider, these people make no 
sense. The piece of asphalt where they 
stage their events doesn't start anyplace 
or end anyplace. The participants sel-
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dom get money. They spend hard cash 
competing, and usually go home without 
even a door prize. 

Spectators-and they are legion-yell 
themselves hoarse. Yet most of the time 
they can't keep up with who's ahead. 

This nutty state of affairs describes 
a pursuit known as "dragging" or "hot
rodding." It commands the energies of 
lnmdreds of thousands of people. The 
pieces of paving are known as drag 
strips. There are about 100 such sites 
approved by sanctioning associations, 

CONTINUED 
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Early Fords-especially 1932s such as this-are a favorite of 
hot-rodders. Hargis-Kramer coupe from Elgin, Ill., has injected 
Chev V -8 engine, wide-rimmed rear wheels. Gas tank sits in fr-ont. 

a billow of tire smoke. 

PS Editor Bob Crossley 
(at far left) admires 
Top Eliminator trophy 
won at NHRA Nationals 
by driver Bob Vodnik 
and owners Ken Hirata 
and Phil Hobbs. Vodnik, 
at wheel of a Chrysler
powered dragster, de
feated all comers by 
roaring through the tim
ing traps at 174.7 m.p.h. 
Elapsed time for quar
ter-mile: 8.62 seconds. 

.. . - .. 

., 
; ...... 

... •'( 
: ·~ . . . ... 

. ' . 

L 

All the tuning tricks allowed in stock class are 
used in the 427 -inch Galaxie below, owned by 
Tasca 1:. ord of East Providence, R. I. Drilled-out 
carb jets, exhaust headers, special air intakes, 

c:;' 

\ ' . 
• • 

' ' • • 

eight-quart oil pan, extra breathers, Cure-Ride 
shocks, traction bars, and slicks-treadless tires 
-improve performance. Ta ca sells similar 
beasts-fully set up for drags-for $4,200. 



Compression ratios are pushed to where gasoline will 

Anatomy of a dragster : For h action, 1958 
Chrysler engine sits fa r back, d river behind rear 
axle. Hear slic:ks a re 10J~ inches wide. Small front 
wheels and tires give low rolling resi:-.tance. 
Engine modifications include a supercharger 

Spindles are from an old Ford. There,s lots of 
caster for control. Motorcycle wheels were 
adapted with specially machined hubs. 
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DRIVE BELT 

from a GMC diese~ fuel injection, overbore 
( total disp lacement is 485 cu. in . ), magneto, 
and competition camshaft, clutch, flywheel, rods, 
and pistons. Gas or fuel (a 60-40 mixt ure of 
nitromethane and menthanol ) is used. Horse-

In verted ahfoil over front axle creates low
pressure area underneath to keep the light
weight front end from lifting at high speed. 



• 

• 

almost ignite without a plug 

• .. ... • 

• .. 

power ranges from 900 to 1,000. Because of the 
tremendous torque, no transmission is needed. 
The car cost $7,000 to build. It's owned by 
Richard Lang, Tom Dickerson, Joe Anahory of 
Brooklyn, N.Y., runs in AA/ Dragster class. 

Traction bar neA1: to leaf spring of 1963 Dodge 
Super Stocker prevents ilxle windup. It's made 
by the Dragmaster Co. of Car1sbad, Calif. 

Typical dragster cockpit shows driver enclosed 
hy aluminum body, protected by rollbar. The 
"wheel" is chopped. There are no gauges. 

many more "renegade" strips that are not. 
Approved strips are exactly 60 feet 

wide, 3,500 feet long. Contestants are 
allowed 1,320 feet-a quarter of a mile
plus exactly 66 feet more, for accelera
tion. The remaining 2,114 feet are for 
slowing down. 

Most drag races are staged at local 
or regional meets. Each year come two 
big events: the Nationals at Indianapolis 
Raceway Park (several miles from the 
scene of the Indianapolis 500 ) over Labor 
Day weekend, and the Winternationals 
at Pomona, Calif., in mid-February. 

\Vith PoPULAR SciENCE's Editor, Bob 
Crossley, I attended the Nationals this 
year. For spectacle, it was superb. The 
dragsters are enveloped in smoke at the 
starting line as tires on their driving 
wheels burn from slippage. Once past 
the timing traps, parachutes, vividly col
ored, blossom to kill speed and save 
brakes. 

Speeds run high. In the approximate 
quarter-mile allowed for acceleration 
from a standing start, the most muscular 
dragsters reach 175 miles an hour or bet
ter. For comparison, a Boeing 707 Jet
liner, during its takeoff run, is doing 
barely 90 m.p.h. in the same distance. 

Speeds run lower, too. Some cars can 
clock well under 100 and still win. That's 
because practically anything propelled by 

[Continued on page 198] 
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Pivoted claw grips ice. This axle-mounted 
claw mm would let you start on ice by 
moving an inside-the-car lever. It would 
engage a lug on the arm with one on the 
wheel rim, moving wheel and claw together. 
At the end of its arc, the spring-retracted 
arm would slide free, return to rest or 
to reengage the wheel for another pass. 
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Gas pump moves to car. You 
wouldn't have to inch your 
way to a pump at a busy gas 
station that had track-mounted 
pumps like these. The recently 
patented system would let you 
park in any vacant bay at the 
service island and wait (in or 
out of the car) for the pump 
to come to you. Reel-up hoses 
would feed the movable pumps 
from a central supply. 

~ .• 
I 
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Briefcase props papers. Fold-out legs would 
e:onvert this double-duty dispatch case into 
a reading stand or lectern that might be 
useful to a salesman, club officer, or the 
like. To expose the legs, you'd slide out a 
side panel from between grooved ends, 
then move the panel to the upper side to 
use its ledge for holding notes. 
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Float lifts bottled straw. Made short 
enough to fit inside a capped soda bottle, 
this plastic (or plastic-coated) straw would 
rise to sipping height when the bottle was 
opened. A bell-shaped Boat would supply 
lift, rising on gas bubbles. To sink the float 
when the bottle was being filled, the in
ventor suggests filling it with ice or sugar. 

Steam jet propels sub. Submarines and 
other ships might travel faster if steam 
were used for direct ram-jet propulsion . 
Here, water entering a valved, stem-to-

' ,. 
(. 

~ 
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Training leash whistles at dog. When a 
puppy forgets who's boss in the family, a 
high-pitched whistle in his collar or harness 
might remind him-painlessly-to pay at- --· 
tention to a command. A tube would 
connect the whistle in this training leash 
to an air bulb near the handle; to signal, 
you'd give the bulb a squeeze. 

stern tube would pass through a steam 
chamber, expand, and thrust out the stern 
through a gooseneck. The ram act ion 
would lower pressure, admit more water. 

••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••• 
The fnllowintt natfmts ha,e heen i.~.wP.d nn these in
vcmtion.y: Mova:,Ie gas pump-No. :3,079,960 to Clwrlc:s 
E . May.~, La Porte, Texas; Skid claw-No. 3,036,649 
to Ernest C. Truitt, Phoenix, Mel.; Lectum case- No. 
3,073,057 to Hobard A . Farh('r, Allcnt~:u:n, Pa.; Soda
pop float-No. 3,099,.50.') to Roy L . .\"eulwwu:r, Tucson, 
Ariz.; Training leush- 1\ ·o. 3,01:!,0.9;" tu Charles A. 

Marchand, NYC; Steam jet-No. 3,079,751 to Neilso11 
W. Lewis, Balc1-Cynwyd, Pa. 

Copies of patents may be ordered, by number, from 
the Commissioner of Patents, Washington, D.C. 20231. 
at 25 cents each. T o write to an im:entor, if the address 
gi'ven abo~;e is insufficient, address him (by name and 
patent numbe r) in care of the Commissioner of Patents. 
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Concrete bridge 
has single span 

Beautiful Arnibida 
Bridge across t h e 
1 , 600- f oot-wide 
Douro River at Opor
to, Portugal, is con
structed of reinforced 
concrete with no 
joints. 

Forms for the 169-
foot-high twin arches 
were steel boxes, 
Boated out from each 
bank and hoisted by 
crane. A steel lattice 
was strung between 
arches and columns 
added to suppmt an 
86-foot-wide roadway . 
The 2,000-foot bridge 
cost $8.5 miJJion. 
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How wheeled jet set 
land-vehicle record 

Combine three wheels, an aircraft-type chrome
moly frame covered by a streamlined aluminum 
skin, and a J-47 turbojet engine developing 5,700 
pounds of thrust (equivalent to 5,700 hp. at 375 
m.p.h. ) . Stir in a quarter of a million dollars. 
Season with the know-how of top engineers from 
SheJl Oil and Goodyear Tire and Rubber. You're 
bound to come up with a speed record. 

The 30-foot-long Spirit of America, with its 
26-year-old builder, Craig Breedlove, at the helm, 
blasted across the Bonneville (Utah) Salt Flats 
at a two-way average of 407.45 m.p.h., faster 
than John Cobb's 1947 auto mark of 394.2 m.p.h . 

The car first had been b·ied last vear, but 
proved"' unstable at speeds around 300 ·m.p.h. A 
huge fiberglass fin and steerable nose wheel (two 
degrees arc) solved the problem. A canard fin 
under the nose was retained to reduce air turbu
lence. A newly developed aircraft-turbine fuel by 
Shell was used. High-speed braking was handled 
by a two-stage parachute mounted in containers 
just over the rear of the engine and released by 
a powder charge. Conventional wheel brakes 
took over at lower speeds. 

The four-foot-high Goodyear tires have 27 
nylon flies and breakers (partial plies ), a thin 
coat o rubber (mostly for appearance), and no 
b·ead. They were lab-tested at the equivalent of 
600 m.p.h. Heat dissipation, surprisingly, was no 
problem. But centrifugal force was. Each tire 
would have to endure 100-ton loads. 

• • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • 

PS PICTURE NEWS 

"Flying" water skis 
ride on hydrofoils 

Tiny hydrofoil wings attached to 
these skis enable the skier to bank 
dip, climb, and glide at speeds up 
to 35 m.p.h. The foils start lifting at 
eight m.p.h., ride two feet above 
the water . 

•••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••• 

CosmoDynamics, Inc., Newton 
Upper Falls, Mass., developed Dy
naflite hvdrofoils. Under the skis are 
a stabilizer and two "flying" \vings, 
one of them removable for extra 
speed. A skier, it's claimed, can 
learn to use the foils in a half-how· . 

Fort Belvoir engineer applies paste with calking gun . . . and detonates it to cut tree down. 

Army blasts to fell trees 

A paste explosive has been developed by 
Army Engineers for clearing a forest in a 
hurry or to drop trees across a road to 

block passage of enemy vehicles. The paste 
can be patted around the trunk by hand or 
applied with a calking gun. Most-sucess
ful roadblocks occur when trees have not 
been completely severed from the stumps. 
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More than 500 labs 
are at work to 

findjobsforthe 
amazing light 
beam that can 

pierce diamonds 
or measure 

distances smaller 
than the diameter 

of an atom 

•• 

•• 0 ••••••••••••••••••••• 

Light-beam gyro 
Sperry's experimental 
ring laser, JUlvigation 
gyro of the future, is 
mounted on a massive 
1Jivoted table. At left, 
engineer Richard 
Salamon adiusts a 
power coil on one of the 
four gas-laser tubes. 
Laser light beam 
bounces off mirrors at 
four cc>rn.ers, whirling 
in both directions 
around the square. 
Mirrors mounted in 
supports on near 
right-hand corner of 
table combine light 
beams and feed the 
light into a 
photomultiplier tube in 
the black box, which 
detects a difference 
frequencY. when the table . 
is rotatec., as at right. 

... 

.. 

· By C.P. Gilmore 

~~- -1' ...... ...., is the ring laser," said my guide, research engi
neer \Varren Macek of Sperry Rand. I gently touched 
the contraption-a square of glowing glass tubes and 

mirrors mounted on a pivoted slab of magnesium. It squealed. 
"You probably couldn't feel any motion," said Macek, 

''but you turned the platform slightly. A detector sensed 
the movement and converted it into a signal." 

I touched the device again. It squealed a second time. 
I still didn't feel it move. 

"Here's what's happening," Macek continued. "These four 
gas-laser tubes are emitting light beams of the same fre
quency, with their light waves all in step. Light shoots out 
of both ends of each tube. With 45-degree mirrors at each cor
ner, two light beams whirl around the square in opposite di
rections. \Vhen the platform is stationary, the clockwise beam 
is exactly synchronized with the one going the other way. 

"But if the system begins to rotate"-he pushed the cor
ner of the platform and the squeal sounded again-.. there's 

CONTINUED 81 
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How they lase 
Solid aud gas lasers 
work on essentially 
the same principle. 
In one made of 
synthetic ruby, for 
example, atoms of 
chromium in their 
normal state (A) are 
hit by photons of 
light (B), «packets" of 

• energy tram a 
stimulating light 
source. This excites 
the electrons of the 
atoms to a higher 
energy state, 
enlarging their orbits 
(C). From this unstable 
state, some electrons 
fall back (D) toward 
nucletts, releasing 
photons which hit 
other excited atoms 
to cause their 
electrons to collapse, 
releasing more 
photons (E). The 
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photons travel "·in 
step" due to the 
natural vibration 
frequency of the 
atoms. Some photons 
exit front the s·ides 
of the rod (F), but 
those travelinJ along 
its axis are repected 
back and f01th by its 
silvered ends (G), 
hitting more excited 
atoms and releasing 
more light energy. At 
peak of cascade, 
pulses of plwtons in 
step, too powerful to 
be reflected back, 
are shot out (H). 
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a Doppler shift in the frequency of each light beam. That 
is, each light wave still travels at the speed of light, but the 
wave fronts traveling in the direction of motion are crowded 
together , while the ones going in the opposite direction are 
stretched apart. A photocell detector at one corner com
pares the frequencies; the difference, amplified, is fed to a 
loudspeaker." 

That squeal the ring laser produces isn't for entertain
ment. The signal it generates may guide spaceships, planes, 
and submarines. The ring laser, reacting to rotation, works 
like a gyroscope. The Air Force recently gave Sperry Rand a 
contract to develop the device further. Ultimately, it should 
be cheaper and smaller than a regular gyro-and more 
dependable, with no moving parts. 

The ring laser is just one of hundreds of new laser con
cepts and devices introduced since July, 1960, when the 
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world's first laser pulsed into life-in the laboratory ot 
Theodore H . Maiman at · Hughes Aircraft. An electronic 
Aladdin's lamp, it has become the most talked-about tri
umph in the recent history of science. 

:More than 500 research teams in this countrv-and hun-. . 
dreds more abroad-are working to learn more about the 
laser. Scienti~c journals are filled with laser articles; semi
nars around the world meet to talk about it; newspapers and 
magazines are filled with glowing reports and predictions. 

So glowing have been the reports, in fact, that one impor
tant point has been largely overlooked: Despite tremendous 
progress, almost all laser work so far has been expelimental. 
Only within recent months has the laser come to the thresh
old of practical application. 

A light "never seen on earth." It's taken time to turn laser 
theory into practice because scientists had to get used to 
thinking in new ways. The laser is basically a light maker. 
But the light it makes is of a radical new kind, never before 
seen on earth. 

Ordinary light-from the sun, a light bulb, a fire-is "in
coherent." Its light waves are jumbled, out of step. Laser 
light is cohe1·ent. The vibrations march out steadily in a 
smooth stream, every wave in step. 

Because it's coherent, the laser's beam can be modulated 
-loaded with information-like a radio or TV signal; focused 
into a tiny spot hotter than the sun's surface; measured 
with an accuracy never before 
possible. 

As soon as the laser was in-
vented, scientists saw scores of 
ways in which light with these 
special properties could be put LASER BEAM p TYPE 

The injection laser 
N eu.:est member of the 
laser fam ilv is the 
trans isto rlike 
iniection laser, a 
tiny block of gallium 
arsenide. Impurities 
i 11tcntionally 1Jlcu.:ed 
ill the mate·rial create 
an 11-type zone 
( 11c:gatir.;e; containing 
an excess of 
eleC-trons) and a 
p-tupe zone (positice; 
rvith an excess of 
··holes., -a deficiency 
of electrons). When 
direct current is 
applied across the 
block, electrons 
move across a 
ju nc..tzon -region from 
tlw n-type material 
to the p-type 
material. An elec..tron 
" falling into a hole" 
drops to a lower 
energy state, 
releasing energy in 
the form of a photon 

I 

JUNCTION 
to work. But for different jobs, 1 ; :::..--..--...c:;,--TREGION 

one laser wouldn't do. So scien- ~ DC 
SUPPLY tists went to work and found N TYPE 

whole new families of laser ma
terials. Despite their outward 
variety, all fall into three general ENDS OF BLOCK 
classes. ARE PARALLEL AND 

The light-pumped laser. First, MIRROR·SMOOTti 

and closest to commercial ap
plication, are the high-powered light-pumped lasers. Usu
ally made of synthetic ruby (but more recently of glass, 
plastics, and liquids also ) they produce powerful pulses of 
light. A laser used by MIT scientists in the summer of 1962 
performed what may be the most spectacular feat to date: 
bouncing a beam of light off the moon. 

As this demonstration showed, the laser is a natural for 
radar. Laser radar can be far smaller and lighter than the 
regular microwave kind. (Hughes has built a 45-pound 
model that can be carried into battle by a man; the Army 
is now trying several similar RCA prototypes, and other 
companies have shown working models of compact units. ) 

CONTINUED 

---- ·· 

-
GALLIUM 
ARSENIDE 
BLOCK 

of ligl1t. Photons 
traveling through the 
junction region 
stim ulate more 
electrons to make the 
transition, releasing 
more photons. Brm,ts 
of photons build up 
between the 
mirrored ends of the 
block, as in other 
lasers, and a beam 
of coherent light is 
emitted from the 
junction 1·egion. 

-
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laser's microjobs 

Precision welding of 
a transistors 
hairlike lead wires, 
shou:n by Hughes 
Aircraft. Laser 
beam is delicately 
controlled; nothing 
touches the material 
to be welded. 

Hole pierced by 
Hughes laser in ~-inch 
cold-rolled steel is 
.005 inch in diameter. 
Laser beam is hotter 
than sun's surface, 
and welding or 
piercing takes less 
than 1/ 1,000 
of a second. Needle's 
eye is included in. both 
photos for scale. 

The beam is far narrower, too. In the MIT moon-bounce 
experiment, for example, the laser beam fall:!}~d out to form 
a spot less than two miles across on the moon's surface. 
The tightest microwave radar beam would spread 25,000 
miles or so. 

The pencil-slim laser beam makes possible- radars with 
incredible precision. Robert D . Kroeger of Speny says a 
new laser the company is building sweeps a pinpoint beam 
back and forth across the target and draws a picture of its 
outline on the screen. "Even in early experiments, we're 
getting dimensions accurate to within inches at ranges of a 
mile or more," he said. "This eventually could be useful for 
precise radar mapping of other planets." 

The energy packed into the high-powered laser beam can 
also be focused to produce tremendous heat. At the drop 
of a hat, laser companies gleefully show this capability by 
blasting holes in diamonds and razor blades. For such ex
periments, laser power is measured in "gillettes." 

For firing solid rockets. United Aircraft scientists would 
like to ignite solid-propellant rockets with lasers built into 
the launching pad. Clustered boosters could be fired simul
taneously by splitting a single beam into several parts with 
mirrors. The usually tricky firing circuits in the rocket 
could be eliminated. 

Hughes recently put on the market a line of lasers rec
om~~p.ded for making welds of great delicacy. Among the 
results shown: a welded transistor lead so fine that it is 
dwarfed by the eye of a needle held next to it; tiriy sap
phires, tough and almost impossible to machine, neatly 
drilled with holes too small to stick a human hair through. 

The laser's finely controlled beam is likely to be useful in 
medicine, too. A detached retina, which may cause blind
ness, can be "welded" back in place by a laser beam. Mter 
many experiments on animals, two human retinas were 
recently welded at Stanford Medical Center in San Fran
cisco. The procedure takes a thousandth of a second and is 
completely painless. . 

The gas laser. A second type also shows promise. The 
gas laser, not as powerful as the solid version, operates con
tinuously, and is easier to pump. Radio-frequency energy, 
simpler to generate and control than powerful light pump- . 
ing, stimulates emission. 

Most important, the gas laser's beam is far more coherent 
tlian even the best solid laser, and the frequency is more 
precisely fixed. It's a natural for sensitive devices such as 
the ring gyro. The more precise the laser's frequency to 
begin with, and the more coherent its beam, the greater the 
sensitivity of the instrument. 

The extreme coherence of the gas laser also helps re
searchers measure distances far more accurately than ever 
before possible. The wave length of light generated by a 
glowing krypton tube has been established for several years 

[Continued on page 196] 
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How good is the VW 1500? 
By David Scott PS Europc:nn Ec1itnr 

BIGGEH beetle is about to invade America. Confined origi
nally to Europe, it has been let loose in Canada, and a few 
specimens have been "smugg1cd" into the U.S. " ' ithin a 

year, there may be a horde of them. 
If you're in love with the V\V 1200, you're sure to feel the same 

about its bigger, more sophisticated brother. Everything the time
coNTINUED 



Driving position is high, visibility 
excellent. Buttons control accessories. Car, 
tested in England, has right-hand drive. 

ripened buzz-box can do the VW 1500 
can do better; it lacks only the inelegant 
charm of a walnut-shell body. 

The shape is Volkswagen's attempt to 
blend evergreen looks with styling of the 
Sixties. They've tried to build in unob
solescence; the result is pleasing but 
undistinguished. You could easily mis
take the 1500 for a dozen other cars. 

The V'IV 1500 is larger, faster, quieter, 
has more luggage space, and is loaded 
with electrical gadgets. It stands on the 

Spare-tire compartment also houses jack, 
windshield-wiper water bottle, brake 
fluid. Gas tank is under the trunk floor. 

86 POPULAR SCIENCE DECEMBER 1963 

Rear-seat headroom is just enough for 
a six-footer, but knees are cramped. 
Armrest and light are standard. 

same wheelbase and bump-cushioning 
15-inch wheels, but length is stretched 
by 7 inches to nearly 14 feet. 

You get a couple more inches for hips 
and elbows and about the same head
room, although the car is a shade lower. 
But long-legged back-seat passengers are 
still in for callused knees. 

Latter-day styling gives you a larger 
trunk in front, and the pancake engine 
makes room for another one behind. 
Combined volume of about 8~ cubic 

Country roads show up 1500 at its best, 
thanks to independent suspension, big 
wheels. Rear window is oversize. 

• 
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Foil-lined trapdoor in rear trunk gives easy access to top layer of flat 
four. Combined oil filler-dipstick is 011tside the en~ine compartment, 
just inside the trunk sill, where it won't be coverect by luggage. 

feet is more than in the VW 1200, al
though both spaces are shallow. 

Both lids release from inside the car, 
the rear one by a lever recessed in the 
door frame. This is handy, but means 
that contents are not secured when you 

· ···- leave ·the--car unlocked in a parking lot. 
Also, don't let the supermarket put 

your butter or ice cream in the tail com
partment. I checked the temperatures 
with twin thermometers on a mild sunny 
day. After a 20-minute nm, the front 

·FACTS ·ON THE VW-1500 

Model: 2-door sedan. 
Factory-suggested basic price (in Ger
many): $1,500. 
Engine: overhead-camshaft flat four; 53 hp. 
( SAE) at 4,000 r.p.m.; maximum torque, 83 
lb.-ft. at 2,000 r.p.m.; bore and stroke, 3.27 
by 2.72 in.; displacement, 91.09 cu. in. ; com
pression ratio, 7.8: 1; c:arburetion, 1 bbl.; 
weight ( lb. ) per hp., 36.6; engine revs per 
mile, 3,077; piston travel (ft. ) per mile, 
1,394; fuel required, regular. 
Fuel capacity: 10.6 gal. 
Trammission: four-speed; ratios (: 1): 3.80, 
2.06, 1.32, 0.89; reverse, 3.88. 

trunk showed 73 degrees, but it was 
86 in back. 

The engine. Derived from the original 
Volks unit, and with 91 cu. in. and 7.8:1 
compression (for cheap gas), the flat
four engine delivers a modest 53 hp. at 
·a calm 4,000 r.p.m. It's also· about three 
to five m.p.g. thirstier than the VW 1200. 
This one is really flat. They've squashed 
overall height to a mere 16 inches by 
tucking the generator, carburetor, and 

[Continued on page 194] 

Axle- l'atio: 4.125:1. Steering ratio: 14.9:1. 
Turns lock-to-lock: 3. Brake-swept area: 234 
sq. in. Tire size: 6.00 by 15. 
Outside dimensions: wheelbase, 94.5 in.; 
front track, 51.5 in.; rear track, 53 in.; over
all length, 166.3 in.; width, 63.2 in.; height, 
58.1 in. ; gl'ound clearance, 5.9 in. 
Curb weight: 1,940 lb. Weight distribution: 
front, 43%; rear, 57%. 
Speedometer error: indicated 60 m.p.h. is 
actual 66 m.p .h. 
Gas mileage at constant speeds (m.p.g.) : 
30 m.p.h., 42; -10 m.p.h., 36; 50 m.p.h., 31; 
60 m.p.h., 28. 
Acceleration (seconds ) : 0-60 m.p.h., 23; 
40-60 m.p.h., 15; 50-70 m.p.h., 31. 
Top speed: 80 m.p.h. 
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Satellites can reveal sneak tests of nuclear bombs in outer space 

Space-policing satellite, being readied for launching, is 
studded with X-ray detectors (cube-shaped protuber
ances), and has gamma-ray and neutron detectors within. 
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..... --
Loolcing like this, satellite will patrol 
heights of 50,000 to 75,000 miles. 
Since A-blast in space would be 
"dark," satellite's sensors arc sensitive 
to the invisible ravs that would make 
up most of its racliation. 
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Scientific eyes, ears, and 
sniffers stand guard against 
clandestine nuclear blasts 

By Alden P. Armagnac 

A TELLITES to detect nuclear blasts 
in space are the latest of an array 
of devices that will police the new 

U.S.-British-Soviet atomic-test-ban b·eatv. . 
To curb the nuclear arms race and radio-

active fallout, these powers agree to ex
plode no more nuclear devices in air, sea, 
or space. Underground tests, which do not 
contribute to worldwide fallout, are still 
permitted- because they are hard to teJI 
from natural earthquakes at. a distance. 
Observance of the ban on the rest can be 
verified by remote detecting instruments. 

How our own National Detection System 
is doing it, so far as general principles are 
concerned, is no secret: 

A nuclear blast in air sends telltale sig
nals afar. Around the globe, sensitive 
barographs register the air wave. Seismo
graphs detect earth tremors; radio appa
ratus, lightning-like static. Bearings from 
observing stations pinpoint the site of the 
big bang. Windborne radioactive particles 
clinch the evidence that it was nuclear. 

Testing deep in the sea offers no con
cealment. Submerged hydrophones, strate
gically located, can "hear" an underwater 
nuclear test virtually anywhere on earth. 

In the vacuum of space, a nuclear ex
plosion will be a "dark" one instead of a 
sun-like fireball, mostly emitting invisible X 
rays, gamma rays, neutrons. But X rays 
from near-space tests will make the upper 
atmosphere glow-a clue applied by Los 
Alamos Scientific Laboratory in an experi
mental "air fluorescence detection station." 

Satellites will have to detect far-space 
tests by picking up the invisible rays di
rectly, and reporting by radio. Ten such 
experimental U.S. satellites are to be 
launched in pairs in 1963-1964. 

Artifices might hide some small tests, 
experts concede. An example: inflating a 
balloon of lead-impregnated plastic uround 
a space shot, before detonation, to stop 
escaping X rays. But the great risk of be
ing caught at it, if anything went awry, 
should discourage any such hanky-panky. 

Detecting A-tests in air is easy 

Radioactive dust col
le<:ted from air, in 
ways shown here, pos
itively <:onfirms earlier 
signs of an A-te~t . 
\Vingt ip fi lter tank of 
Air Force B-57 plane, 
above, snuffs up ' 'hot" 
particles. ~1odified U-
2s get similar samples 
from altitudes as high 
as 70,000 feet. 

Balloons, too, check 
radioadivity in upper 
air. Plastic balloon, 
right, trails collecting 
bag filled with 2,000-
cubic-foot air sample 
by blower, at prede
tennined altitude. Fan 
then transfers sample 
to sma1ler armored 
hag, which parachutes 
to earth for recovery. 

On ground, U.S. moni
toring stations sample 
airborne radioactivity 
with d evice resem
bling midget vacuum 
<:leaner. It sucks air 
through porous filter, 
shown df'taehed and 
ht>ld in hand, which 
traps the p articles. 
Analysis tells what 
kind of nuclear bomb 
was tested , and when. 
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Pittsburgh's Panther Hollow today: ugly slum houses and railroad between beautiful campuses. 

Huge research park to bridge mile-long ravine 
One of the largest and most spectacular 

of the world's research centers is planned 
as a $250 million Pittsburgh reclamation 
project. It will enc:lose the mile-long, 

1,000-foot-wide, 150-foot-deep Panther Hol
low (knifing between the campuses of the 
University of Pittsburgh and Carnegie Tech) 
with a 75-acre landscaped extension of 

••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••• 

Wing-section railcar loses weight at speed 
The airfoil section of this proposed Japanese railcar 

provides lift to reduce effective weight by two-thirds. 
This buoyancy, plus streamlining and lowered rolling re
sistance, will give the SO-passenger car a top speed of 
125 m.p .h. , the inventor says. Recently demonstrated in 
model form. the pneumatic-tired Sky Car would run on 
two light elevated rails at a tenth the cost of a monorail 
system and at twice its speed. 
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Stays cool on hot stroll 
A leisurely walk through 

a 2,024-degree fire at Cars
well Air Force Base in 
Texas demonstrates to on
lookers the effectiveness of 
a new fire-fighting and res
cue suit made of alumi
nized fiberglass. 

The basic fiberglass fab
ric is woven by J. P. Ste
vens & Co., NYC, and alu
minized by Minnesota Min
ing & Mfg. Co. 
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Proposed redevelopment: offices on terraces and central courts, railroads and highways below. 

Sc:henlev Park near the heart of the citv. 
The ;·edevelopment will contain theatei·s 

and auditoriums, an instrumentation center, 
a nuclear reactor, computer and data bank, 
and research facilities built on arches 
<)\·er service areas, highways, railroad 

tracks, and parking space on the floor of 
the ra\·ine- the equivalent of a 150-story 
building. 

Oakland Corp., planning the project, is 
sponsored by the two col1eges and other 
educational and cultural institutions . 

• • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • 

Three sections roll into fourth on tracks in deck 
to let copter land, then back out to cover it. 

Overhead door seals the extended unit. Like 
the sections, it is hydraulically operated. 

Telescoping hangar keeps salt spray off ship-based helicopters 
An aluminum hangar built in sections 

that roll into each other like a telescope is 
being tested aboard the U.S. Coast Guard 
icebreaker ='Jorthwind. Designed by the 
Canadian .Navy, it's 70 feet long extended, 

21 feet wide, 23 feet high, and will take 
two copters. RolJed back, it leaves 50 feet 
of deck space for landings. The hangar 
is expected to protect corters from cor
rosive salt spray and funne gases. 
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lll...lll....lll.... The car was wrapped around a 
~r, tree. The girl was dead, and the 
driver was going to get the book thrown 
at him. He was driving without a license 
because he was 15 years old, too young 
to get a licens& in "A.fassachusetts. The 
cops said he had lost control at 55 to 65 
m .p.h. , more than 20 over the limit. Alan
slaughter. 

That's the story the cops had. It 
changed dramatically after a 1·emm·kable 
team of scientists and engineers at'1'ived 
- the crash detectives from Harvard Uni
versity. They unloaded their cameras, 

ultraviolet lamps, tapes, and transit. 
They recorded and m easured and sifted. 

They followed wheel marks ac1·oss the 
road, to a sideswipe with one tree, then 
smack into a second tree. Lethal, but 
routine-except for one short stretch. The 
trail of the left front tcheel abruptly 
changed its direction for a bit. Why? 
Brakes okay: plenty of f/ufd, clear lines, 
sound linings. Exhaust system okay. But 
stee-ring m echanism-definitely not okay. 

The potcer-steering unit was connected 
to the end of the tie rod through a short 
sleeve, threaded on the inside for a toe-in 

• • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • 

Are bad drivers, fatigue , drinking to blame for most 
fatal accidents? This exclusive PS report, based on a Harvard 

University study, presents some chilling new facts 

By Martin Mann 

EAD the story at the top of these 
pages first. It is true. It is one of 
124 crashes analyzed by the Har

vard Fatal Highway Collisions project in 
the past five years. What these men dis
covered could save your life. For no one 

Harvard crash detective Alfred L. Moseley. 
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has ever before studied real accidents 
with their skill and persistence. If the 
conclusions drawn from their mountain 
of evidence are correct, much of what 
you have been told about auto deaths is 
cockeved. -Item: The driver gets blamed for 9 out 
of 10 accidents; mechanical failure of the 
car is dismissed. The National Safety 
Council stopped reporting breakdown as 
an accident cause since it turned up so 
seldom in the official reports. Apparently 
the reason it was reported so seldom is 
that nobody looked very hard. The Har
vard men looked. AI echanical failure 
caused at least one-half the fatal acci
dents they studied. 

Item: You never see deliberate, inten
tional crashes listed in the safety statistics. 
Nobody thinks about it. The Harvar4. 
men did. They consider more than 10 

• 
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and toe-out adjustment. It had rusted 
until it finally broke along a thread. It 
meant tl1e boy couldn't steer. The left 
front wheel had been flopping around, 
unconnected to the steering control, when 
the car crashed. 

Said one of the Harvard investigators 
later, "If the Governor of Jlassachusetts 
had been driving .this car at this time, the 
failure of that component was ready to 
happen. It had nothing to do with the 
youthful driver." 

The manslaughter charge was thrown 
out of court. 1 

• • • • • • • • • • • • • • • • • • • • • • • • • • 0 • • • • • • • • 
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percent of their cases ccsttspicious": mur
der, suicide, malicious attack-brJ-car. 

' 
Findings like these are so startlingly 

different they are hard to believe. 

I NTRIGUED by bits that leaked out in 
technical papers and Congressional 

testimony, the editors of PoPCLAR Sci
ENCE have kept after the full story for 
two years. \Ve finally got it last summer: 
the true case histories from one of the 
most important studies of auto deaths 
ever made. These are for real; in each 
accident a human being died. 

I rode out Boston's Huntington Avenue 
to a rundown old brick apartment house 
that quarters the Fatal Collisions project. 
In the fashion of 50 years ago, it had a 
name, "Elsie," chiseled over the door. 
Some of the apartments were still apart
ments; kids played in the hall. But three 
flights up Xo. 5 was fitted out with gray 
steel desks, IB:\1 card-sorting machines, 
drafting tables, photo and lab equipment. 
Three twisted and crushed steering
wheel assemblies stood in the claw
footed tub in the bathroom. 

In the crowded office I found the chief 
crash detective, Alfred L. Moseley, a tall, 

sandv-haired Tennesseean who wears 
• 

wide bow ties. He thinks fast and talks 
fast, without inhibitions. A psychologist 
specializing in the relationship between 
men and machines, he had been investi
gating truck and bus accidents when he 
began to ponder fatal crashes. 

"Everybody has always assumed that 
traffic-death cases are exactly the same 
as any other accidents except for the more 
severe forces involved." he told me. "But 
I didn't believe that. The fatals seemed 
to be a completely different breed. The 
more I looked-on m,· own time, this was 

• 

-the more convinced I became." 

M OSELEY'S ideas impressed the Pub
lic Health Service of the United 

States Government. In 1958 PHS granted 
him (by way of Harvard ~ledical School) 
$890,000 for a five-year study of auto 
deaths. He enlisted a staff that grew to 18: 
an automotive engineer, a mechanic, a 
psychologist, draftsmen~ other specialists. 
Using cajolery, pleading, and the prestige 
of Harvard and the federal government, 
he wangled police cooperation-some
times grudging, sometimes enthusiastic. 

"The authorities phoned me immedi-

coNTINUED 93 

CopynghtL'd ma.~nal 

I I 

II 

II 



Pedal imprints on the sole of a dead driver's shoes 

ately, at home or in the office, when any
bodv was killed on the road in the Boston 

• 

area," l\foseley explained. "I called one 
or two of the staff and thev rounded up 

• 

the others. If there was a faint prayer 
of getting to the scene before everything 
was hauled awav, I took off." 

• 

Day or night the crash detectives con-
verged on the accident sites in their per
sonal cars. Each had a short-wave radio 
for communication with the office, and 
Moseley's heat-up wagon carried a state
police radio as well. They were loaded 
with gear: special tools for disassembling 
parts from \\T<'cks , a breath analyzer to 
spot drunks, carbon monoxide detectors, 
movie and still cameras, a transit to 
measure grades and curves. 

They quickly developed techniques for 
tracing the details of accidents. Like the 
fragments from smashed tail lights. If 
you can find the pieces you can follow 
the stages of a wreck. You take advan
tage of the fact that plastic lenses fluo
resce brightly under ultraviolet light. 
With a black-light lamp you can pick 
out tiny bits on the ground. 

Or the shape of stoplight filaments. If 
the brakes are on when a car hits, the 

• 

.filaments should be lit, hot, and so pliable 
that the impact causes a distinctive bend. 
The same trick reveals if the head
lamps were burning at the instant of the 
crash. 

Even the soles of dead drivers' shoes 
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tell a story to those who know how to 
look. Many a dead man has been written 
off in the accident report with a "fell 

asleep at the wheel." But if you find the 
pattern of the foot pedal imprinted into 
the leather of his shoe, you can be sure 
he was awake and standing on those 
brakes when he died. 

0 FTEN the most difficult task was 
convincing others that the meticu

louslv collected evidence meant some--thing. The researchers could point to a 
broken steering arm or a tire off its rim, 
only to get a shrug from the doubting 
Thomases. Who could tell whether the 
defect caused the accident or the acci
dent caused the defect? 

The Harvard men could tell in most 
cases. A blown tii·e, for instance, leaves 
a distinctive, wavy track: Parts of the 
tread pattern overlap other parts. 

Broken mechanical parts are tougher to 
pin down. Old cracks-corroded, chipped 
-are a clue. The condition of nearby sec
tions helps. If delicate splines were not 
bent by the shock of collision, a husky 
bolt could not have been snapped by it. 
Careful force analysis does the rest. By 
precise measurements of tracks, skid 
marks, and sheet-metal bending, the G 
forces in the crash can be estimated. 
Then you can run a test to see how much 
force is needed to break the suspected 
part. If it turns out that the crash was too 
gentle to cause the failure, the failure 
must have occurred before the crash. 

Now you can see why mechanical 
breakdo\vn and deliberate collisions have 
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reveal he was standing on his brakes when he died 

until now been overlooked as accident 
causes. Accident statistics are has<•d on 
police reports. Generally, cops have 
neither the time nor the training for such 
sophisticated scientific analysis. 

Studying an .accident in fin e detail 
takes time. In one case, the Harvard 
crew spent 16 days analyzing the site of 
a wreck. Often, long hours of lab work 
would be needed to indict a broken part. 
X early a million dollars of tax money 
\vent to in,·estigate 124 accidents. (That's 
barely one day's crop of highway deaths 
in the nation as a whole. ) 

~~THE most common single cause of 
the accidents we £tudied was the 

failure of some pmt of the car," :Moseley 
says. "Sloppy maintenance was nearly al
wavs involved. Half-trained mechanics 

• 

fnsist on patching tires that just can't be 
patched. They leave screws out. People 
save pennies on brake fluid. They don't 
look for pinches or cracks in hydraulic 
lines. 

"You shouldn't lav the whole blame on 
• 

the breakdown, .. he added. "An expert 
driver can stop without brakes, or stay 
on the road after a blowout. But the fact 
remains that the accident could not have 
occurred if the part did not fail." 

Tires were the worst offenders, ~'lose
ley found, followed by brakes, steering 
mechanisms, and exhaust systems, in that 
order. 

N ltlltbe1· one killer: tires 

\Vhat mak<·s a tire blow? 
• A. cut or b~:uise eventually gives way. 
• A repair plug pops out. 
• The bead separates from the wheel 

• nm. 
Vlhen a tire blows in the wrong place 

at the wrong time for the wrong drh·er, 
he's had it. 

The saddest tire case was The Ladv 
' 

from Gloucester. She left Boston on a 
hot August afternoon and droYc north
east on Route 128, the sis-lane t•xpress 

highway fmnous as the address of many 
Pl<>dronics laboratories. She was in the 
fast lane when her right front tire hlew. 
She lost control and veered to the right 
across the other two lanes onto the 
shmtlder. 
~ow she got into real trouble. Franti

cally fighting the steering wheel, she 
twist<'d left. Her car shot hack across 
the three northbound lanes, over the 
nan-ow divider, and in front of a south
bound Ford hardtop. 

Study of the wreckage showed that the 
guy in the Ford got his foot on the brake 
and tried to swing away. He didn't stand 
a chance. He ran into her hroadside. 
And was hit hv a third car from the rear. 

• 

He got his steering post in his chest and 
died 29 days later, in the hospital. 

The Ladv from Gloucester and her 
• 

passenger were killed. Three dead. Why? 
Because an unknown garageman had 

"repaired" a tire that should have been 
junh•tl. It had a crescent-shaped cut in 
the middle of the tread. The inside of the 
casing had been smeared with some kind 
of gunk. To this day the Hcuvard chem
ists ]ul.\'e been unable to figure out what 
w<is used. It doe~ not match anv ~om-

• 

men:ial tire-repair compound. 
1'/w Case -in the Parking Lot. This one 

pron·d that it doesn't take a traffi~
load('d t·xpn·ss\\·ay to <.:On\·ert a blowout 
jnto trag(•dy. 

One man \\'HS giving his friend a (hiv
ing lesson. Tlw left front tire blew and 
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Most common cause of accidents in the Harvard 

they went into a tree, killing the owner 
of the car. 

Again it was a tire that should have 
been junked. A hole in it had been 
stuffed with a plug~a standard and rea
sonably safe procedure. But this hole 
was so big that the repair plug had been 
benf over on itself to triple thickness to · 
fill the space. _ 

. -

~1echanical failures 

After tires, the killers are brakes (gum
my fluid, leaky lines )' steering ; mech
anisms (broken connectors, defective 
hydraulic tubing ), exhaust systems (burn 
holes in muffler or tailpipe, often at the 
bend over the rear axle ) . All of these 
troubles afflict nearly all cars at one time 
or another; none of them would cause an 
accident to a car that is properly cared 
for. But too many people-including so
called mechanics-either fail to look for 
trouble signs or else take a car out on 
the road despite obvious hints of fail
ures-about-to-happen. Look at these cap
sule histories from the Harvard project's 
file: 

The Case of the Erratic Brakes. A 
freshman from a New England college 
was driving a classmate's car on a week
end. He had been warned that the 
brakes were acting up. No trouble until 
he dozed off at the wheel. His passenger 
noticed the car drifting left toward the 
divider strip. He yelled. The driver 
came to, pumped the brakes, and twisted 
hard right. The front wheels grabbed. 
The car rolled. He Hew out through the 
passenget-side door-and was killed . 

The postmortem on the car revealed 
that the brakes had plenty of reason for 
acting up. The hydraulic line had rubbed 
against its support near the rear axle and 
had cracked. There was a big leak. But 
that's not all. The fluid was full of 
gummy crud. Sometimes the gum would 
plug up the leak and restore full braking 
power. Sometimes not. 

The Case of the Gassed Driver. An-
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other student was wheeling his el~~rly 
car south from a college in northern New 
England. Outside Boston he ran over a 
policeman. Just like that. The cop was 
in the middle of the road, directing traf
fic at a dog-race track. ·It was night, but 
he wore wide crisscrossed straps of reflec
tive Scotchlite. He should have been as 
visible as a lighthouse. Yet the young 
driver apparently did not see him. 

Accidents like that are usually ex
plained with a routine "asleep at the 
wheel.'' The Harvard researchers went 
to work. 

Since the car was not damaged, Mose
ley himself tested it for carbon mon
oxide (which drastically cuts your ability · 
to see at night). With a monoxide ana:. / 
lyzer on the back seat, he retraced the 
exact route at . ~he exact speed with the 
windows exactly as they had be~n. H~ 
reached the dog track at nightfall, as the 
student had done. And no wonder the 
driver had not seen that gleaming police
man. By that time the monoxide concen
tration in th8 car was double the danger 
level. 

The Case of the Cracked Roller. A 47-
year-old truckman was driving his station 
wagon off the Northshore Expressway, 
heading home on a winter evening. He 
didn't make it. His wagon went head-on 
into the signpost on the divider between 
the exit ramp and the expressway. 

The trail was cold by the time the 
crash detectives got to the car (in a 
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study: car failure due to poor maintenance 

junkyard). Even then it led straight to 
the steering mechanism. The steering 
wheel spun freely, without doing any
thing to the front wheels. \Vhen the as
sembly was pulled apart, two pieces of 
wha~ had once been a roller gear fell out. 
This steering unit was a worm-and-roller 
type. Apparently the rol1er had been 
cracked for some time. At the fatal mo
ment-just as the truckman started to 
tum into the exit 1·amp-it broke apart 
and fell out of mesh. This must have 
happened before the impact, because the 
collision forces had been too light to 
cause the break-the splines on the cross 
shaft weren't even jammed. 

The truckman's death involved one 
mechanical failure that can't really be 
blamed on sloppy upkeep. You'd have 
to take things apart to inspect tl1is kind 
of roller. So long as it was only cracked , 
the car steered normally. But when it 
broke in two . . . 

Murder by car 

Moseley is convinced, personally, that a 
couple of his cases are murder-planned 
collisions that are intended to kill some
body and do. But, lacking courtroom 
evidence to back up such a charge, he 
will state officially only that they are 
"deliberate acts leading to collision 
deaths." Legal technicalities aside, these 
real-life mysteries read like plots for "77 
Sunset Strip." 

The Case of the Pickups. The scene is 
a tavern. Two unattached girls are sit
ting at the bar. In come two unattached 
young men. They strike up a conversa
tion with the girls and all goes according 
to the script until two more men walk in. 
It turns out that the girls aren't really 
unattached. The late anivals are their 
dates, claim them angrily, and stalk out. 

A couple of lonely beers later, the 
frustrated adventurers also take off. They 
drive out of the parking lot, less than 100 
feet down the highway, and start to pull 
around a car that had stopped in the 

right-hand lane to let out a passenger. 
They hit its left rear, careen left to the 
wrong side of the highway, and run head 
on into an oncoming car. Both men are 
killed. 

The first clue was a thin line of oily 

fluid trailing back 36 feet. The garage
man who towed the wreck away smelled 
brake fluid. The Harvard investigators 
crawled under the car and found the left 
front brake hose slashed halfway through. 

Brake pressure would pump fluid out 
into the street-and make the car pull 
unexpectedly to the right, just enough to 
set up the chain accident. 

The cops and prosecuting attorney dis
missed the cut hose as collision damage. 
Moseley disagrees. In his official report, 
he says: 

"The nature of the cut was such as to 
indicate that it had been cut by a moder
ately sharp instrument in a sawing fash
ion .... There is no possibility that it 
could be collision damage." 

The Case of the Wrong Victim. One 
of the most sinister incidents concerned 
a man who was in trouble-mysterious, 
never explained-and felt certain that his 
own car was being rigged to kill him. He 
did not complain to the police, but he 
did arrange to let the Harvard team 
know, discreetly and indirectly. 

The Harvard researchers were already 
in on the affair because the man's car 
had, indeed, just caused a death. With 
an 18-year-old at the wheel, it had side
swiped one car, swung over the divider 
strip, and run into another car coming 
toward it. Three passengers were thrown 

[Continued on page 190] 
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PS PICTURE NEWS 

Flaring spool-shaped building houses St. Louis planetarium 
Commissioned by St. Louis to plan a new 

planetarium for Forest Park totally unlike 
any other in the world, the architects came 
up with this spool-shape design. It's two 
buildings in one, with the curved shell 
enclosing a 450-seat conventional planetar

exhibit hall, workshops, class and confer
ence rooms, offices, and storage space. 

The design was created by Gyo Obata, of 
the St. Louis firm of Hellmuth, Obata & 
Kassabaum. The project cost $1.2 million, 
including a $176,000 Japanese projector. 

--··· ium shell. Topping 
the spool is a circu-
lar observation deck ~~~i=-.=;~~~· ij~~~~ ~rgRRVATION 
shielded from glare orriCES ANO CLASSROOMS SPIRAL ..., :··,_1~:d ~ 

• 

by a seven-foot-high rr ,...,, - - 1. 

parapet and reached 
by a spiral ramp. 

The thin concrete 
shell is 160 feet in 
diameter, has an av
erage thickness of 
three ·inches. In ad
dition to the plane
tarium it houses an 

• 
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PLANETARIUM 

Movie camera 
mounted on helmet 

How do they take those 
movies of skiers winding 
down the slopes? Pro
fessional photographer 
Red Allin does it this 
way. He attaches his 
camera to his helmet 
(for a total weight of 
18 pounds) and takes 
his pictures while skiing 
with his subjects. 

He is shown at Mount 
Snow, Vt., while sho9t
ing a ski-safety film for 
Aetna Life Affiliates of 
Hartford, Conn . 
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Short Cuts 
and Tips 

FROM 
PS 
READERS 
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HANDHOLES -----·---------------J 
lp DEEP 

Make your own boat handrails 
Handrails are a necessary part of any 

cabin boat. Make them handsome as well 
as utilitarian by cutting your own from 
solid mahogany. Begin by measuring the 
area atop the cabin to determine the length 
of rail needed. Then cut and shape the 
rails, fill any cracks or cuts with a marine
type mahogany filler, sand, and finish. 

Darkroom duty for clothes dryer 
When I complained that finding space 

for holding ferrotype tins until prints were 
dry posed a problem, my wife came up 
with a simple solution: She moved her 
kitchen clothes-drying rack into the dark
room. It works fine. When not in use, the 
rack is easy to collapse and store out of 
the way.-Rudy Schulze, St. Louis. 

IJltiJltiJlt Humidifying plates of the mineral type 
tend to clog up with deposited solids in 
areas where mineral content of the water 
is high. For my hot-air furnace I found 
cellulose sponges an excellent substitute; 
their capillary attraction produces a wet 
surface for evaporation. Use of the sponges 
is not recommended where air temperatures 
are likely to go over 180 degrees.-C. W. 
Gaston, Alexandria, Va. 

Before attaching the rails, apply elastic 
seam compound to the bottom for a water
tight fitting. Fasten them to the cabin 
within easy reaching distance from the 
deck. Use brass, bronze, or hot-dip gal
vanized bolts._ Drill through the rails and 
cabin, and fasten nuts to the underside of 
the cabin roof. Countersink heads, and fill 
with mahogany scraps.-Victor W . Kondra, 
Temple City, Calif. 
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SWIVEL CASTER 

TEA CART 

FOOD SLICER 

T HERE'S a happy combination of the 
old and the new in this convenient 

household food slicer-Early American 
styling and Twentieth Century plastic guide 
blocks that make the slicer a breeze to use. 

. The plastic is Teflon, widely used in 
modern commercial bearings along with 
two other Du Pont products, Deh·in and 

Try Teflon slide bats for fit in grooves of slicer 
before assembly. Teflon is known as the slip
periest of modern bearing plasti<.:s. 

.. . 
• ' \ 

MI:MBERS ( 181
'4") 

0 

nylon, and now available for home-shop 
projects. [See "How to ).Jake Your Own 
Plastic Bearings," PS., Oct.] 

AJl wood parts are cut from ~~, maple. 
You need a piece 63i" by 20" for the base. 
After jigsawing the handle as shown on the 
diagram, cut ~, -by-1t!" tongues on each 
edge, and saw the piece at 30 degrees so 
the two parts can be spaced to suit the 
stainless-steel cutter. 

You'll note that ft" -wide grooves are 
needed for the Teflon sliders. Cement the 
two plastic bars into the sides of the food 
holder with epoxy. If you're unable to buy 
Teflon in vour area, write to Cadillac Plas--tic Co., 15111 Second Ave. , Detroit 3. 

The slicer is used by placing vegetables, 
fruit , or blocks of meat or cheese in the 
slider box and holding down on the lid 
while you push the food against the up
raised cutter edge, cutting a slice at a 
time.-Phil AfcCaffetty. 
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I DESIGNED and built this tea cart after 
my wife and I couldn't find one we 

wanted to buy. The dark walnut frame 
contrasts beautifully with the white of the 
figured ceramic tiles on the trays. 

The dimensions suit tiles 5~" square. The 
upper tray, located at table height has 15 
Hles, five lengthwise and three across. 
The bottom is one tile shorter. 

The walnut is tfr" in finished thickness. 
After the leg strips a1·e cut to length, clamp 
each pair together and plane them down 
together so they'll match. Cut a lap joint 
and join the legs temporarily with two 
small brass screws placed on the inside 
surface. Shape the crosspieces to conform 
to the leg angle. 

Lay a long straightedge across one set 
of legs and mark a line to indicate the 
horizontal position of each tray. Transfer 
the lines to the other set of legs. 

Drill two dowel holes into the end of 
each crosspiece, using a doweling jig for 
accuracy. Transfer these to the legs with 
center points. Use spiral-groove dowels to 
avoid splitting. After a trial assembly, take 
the frame apart and finish planing and 
sanding the parts before final assembly 
with glue and clamps. 

Lay out the tiles with space all around 

for grouting. Cement the tiles to the base, 
apply the edging to the h·ays, and grout 
the tiles. Lacquer the grout when dry. 

Sand the wood and apply a rubbed oil 
fini sh.-Stanley Kallenbach, NYC. 
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In two days, four 1nen without construction knowledge 
can turn four packing crates into a modern house 

By Bob Smallman 

0\V would vou like to b uild a full--
size two-bedroom house using only 
a hammer and a small wrench? 

Suppose, what's more, you could assemble 
it over a weekend with the help of three 
friends? 

All th is is possible, although not im
mediately available, through a versatile new 
construction system pioneered by ~lonsanto 
Chemica] Co. The process allows unskilled 
workers to erect houses, barracks, offices, or 
motel units as easily as putting together a 
child's Erector set. Once up, these sturdy 
buildiugs are hurricane-proof and main
tainance-free, but can be taken apart as 
quickly as they went together, shipped in 
compact boxes, and reassembled on another 
site. 

Loc-Pac, as the system is called, owes 
its simplicity to modular design and com-
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pletely load-bearing walls, eliminating need 
for a frame. If the idea of a frameless build
ing seems a little shaky, its materials don't 
lend much reassurance-they consist of plas
tics, air, Kraft paper, and quarter-inch 
plywood! But hm·e faith; the building pic
tured has been tested in 80 mile-an-hour 
winds (set up on jacks, at that ) , and a 
dozen Loc-Pac motel units on Chub Cav 

' 
in the Bahamas have withstood t ropical 
storms for over a year now without leaking. 

The ligh tweight materials are combined 
in 4'-by-8' wall panels as follows: a 2"
thick core is built up of narrow strips of foam 
polystyrene bonded to tough Kraft paper, 
the strips glued together with a formalde
hyde-base adhesi\'e ( as used in exterior
grade plywood ) . The foam provides insula
tion and compacting strength, with the 
p aper and glue giving rigidity and shear 
strength. 

This core is sandwiched between two 

CONTINUED 
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Panel core, built up of strips of ~" polystyrene 
foam bonded to heavy Kraft paper, is sand
wiched between sheets of vinyl-faced plywood. 
Flexible vinyl gasket gives a watertight seal. 

Compact utility core jacks all plumbing in a 
cabinet 3' wide an 1' deep. All kitchen 
and bathroom cabinets fold flat, so they can 
be easily collapsed and reerected on a new site. 
A structural wall of Loc-Pac panels through 
center of the house supports the roof panels. 
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Metal panel edging is notched to receive staple
like clips that snap panels to~ether. Edge trim 
has groove for steel rod running between panels 
(visible in photo at left above ). 

sheets of plywood, the outer sides of which 
are sheathed in tough vinyl. No other finish 
is needed outside or in. Edges are finished 
off with a grooved metal sh·ip containing 
slots through which the panels are stapled 
together, and flexible vinyl gaskets snap in 
place between panels to waterproof the 
joints. Wall panels are available either solid 
or with inset doors or windows, enabling 
the builder to spot these openings any
where on a 4' module. Interior load-bear
ing walls use the same panels, same finish. 

Interchangeable floor and roof panels 
have a similar cross section but are an inch 
thicker than the wall panels and measure 
4'-by-12'. Their short ends are supported 
by aluminum girders running along top 
and bottom of the wall panels. Half-inch 
steel rods in grooves between all panels are 
bolted to the girders, holding the whole 
structure together. 

All plumbing for the bathroom and kit
chen fits into one cabinet a vard wide and -
a foot deep. Cabinets for both of these 
rooms are designed to fold flat, for easy 
shipping, and to make future disassembly 
and reassembly simple. 

Since this unique system violates most 
building codes, Loc-Pac's most immediate 
use will be in isolated areas or abroad: at 
big construction sites (where buildings can 
later be demounted and moved), military 
bases, or as vacation homes. Price will run 
about $10 a square foot, exclusive of lot 
and foundation. For a temporary installa
tion the structure can be set on jacks. The 
two-bedroom house pictured, measurin 
24' by 28', would run $6,720. 
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How to reverse a motor 
without a switch 

Here's a low-cost way to 
reverse a split-phase or capac
itor-start motor. Connect a 
standard AC outlet across the 
line to the motor, as shown. 
Splice heavy-duty cord to 
the two motor-terminal board 
leads. Attach the plug. Stop 
the motor; then reverse it by 
pulling, turning, and reinsert
ing the plug.-R. W. Grissom 
Sr., Savannah, Ga. 

-- . 

-· C.:s.~ ... .; ', 

Clamped strip is a good dado guide 
How do you cut a dado in a panel of 

wood too large for the capacity of a cir
cular-saw miter guide and fence? I solved 
the problem by clamping a straightedge 
under the panel and letting it slide along 
the table.-E. C. Wade, Huntington, W.Va. 

Short Cuts 
and Tips 

FROM 
PS 
READERS 

Garden sprayer dresses blacktop 
The last time I applied dressing to our 

blacktop driveway, I used a compressed
air garden sprayer instead of a brush. It 
worked fine. The job went faster and I was 
able to get the protective coating on more 
evenly. The tar emulsion comes in five

. . 
. ~"( : .. , ....... 

:<.'. .;.~~·: '' 

gallon cans. I simply thinn~d 
it to spraying consistency 
with tm·pentine, on a hot 
day, and applied two coats, 
letting the first dry well. The 
sprayer must be cleaned 
thoroughly, and prompfy, 
after use.-Maurice Peacock, 
King of Prussia, Pa. 

. 
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Picking out the right key 
Over the years, this little idea has saved 

me lots of time. My key ring contains many 
keys, but the one I use most often is easy 
to select without delay because I keep it 
on a short chain attached to the ring.
Bob Munstedt, Needham, Mass. 
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It's like gaining an extra muscle when you install one of the 

eer 

By Jim Roe and George Daniels 

TEERING a boat has become more 
and more of a job as outboard motors 
have gotten larger. Mount a pair of 

75-hp. motors aft and you swing better 
than 500 pounds every time you touch 
the wheel. So you need help. You get it 
from one of the new steering systems. 
They give you a definite mechanical ad
vantage and all are much neater than the 
old pulleys and cables. 

Like many other boatmen, one of the 
authors (Roe) switched to a mechanical 
system-a Teleflex-for his 22-foot Thomp
son cruiser, Roeboat. He's noticed a big 
change for the better. 

Twin cables are us_ed, 
but force from wheel 
is transferred by' pull 
only on one or other of 
the cables. This f eat is 
accomplished with a 
pulley setup resem
bling a block-and
tackle in the control 
unit at the rear of the 
boat. A sliding pulley 
on the tiller rod moves 
in one direction when 
one cable is pulled, 
in the opposite when 
the ttuning wheel pul-.,,.~, 
the other. At the wheel, , 
tl1e cables wind and' ~"'>i.l:ii 
unwind on a drum. · 

TillER 

ADJUSTING .!:..__:_~\G 
NUT • ~ 

What are the main advantages offered? 
• Minimum steering lag. The motor 

begins to turn when the wheel begins to 
turn. You don't wait until slack has been 
taken up in loose cables. 

• Maximum toughness. The mechanical 
strain is inside the unit itself (which is 
engineered to take it) and on a very few 
rugged pivot points. In contrast, any 
screw on any pulley of the old systems 
could pull out, knocking out the system. 

• Mechanical smoothness. In most cases 
you get rid of pulley creaks and groans. 
Some new systems have a push-pull cable, 
some have a pull-pull, some are hydraulic. 

• Easier steering. The .. feel" approaches 
what you get with power steering in a car. 

CONTINU ED 
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PUSH•PULL 
A heavy-duty flexible control cable trans
fers turning effort from the wheel to tiller 
rod in one of the most popular of the new 
mechanical steering systems. The cable 
slides back and forth within a moisture
sealed sheath, pushing or pulling on the 
tiller. In the system illustrated here, a 
toothed gear on the steering eolumn shifts 
a toothed rack back and forth. Other 
makers actuate the cable by means of a 
toothed cable or reel on the helm control. 
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HYDRAULIC 
There are no cables in the new hy
draulic systems. Instead, turning ef
fort is carried to rear of the boat 
by a fluid in rubber or copper tubing. 
Gear-operated, two-headed piston 
moves back and forth in the wheel 
cylinder as you turn the wheel; a 
simultaneous action takes place in 
the cylinder at the motor. 

~--
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Come aboard Jim Roe's "Roeboat" to see a typical 
twin-motor push-pull steering system 

Kit of materials for a Teleflex system is shown above. 
White housing at top goes under dash. Black end of 
cable feeds through, into plastic.: sleeve. At transom, 
tiller-sleeve mounting bracket allows universal sleeve mo
tion. Big bolt goes through transom. Tie rod carries force 
to second motor. On cardboard: assorted hardware. 

Wheel is all that shows. Gears are be
hind dash. Wheel unit is engineered so 
it can be mounted on straight or slop
ing dash, at variable angles. E asy 
steering is especially helpful when 
you're driving standing up. 

Are they tough to install? You can put a 
simple system in a small boat in 15 min
utes. They don't all go that fast , of course, 
but none is a problem. You order the unit 
factory-tailored to fit the boat; its pieces 
are already designed to slide in place easily. 

Some are fact·ory-assembled as a single 
unit from wheel to tiller. With these, you 
just hang the wheel in place and snake the 
flexible steering line back to the transom, 
dodging it around corners or obstacles like 
a hose. (It may actually he a hose.) Hook 
up the tiller rod, and you're done. 

Are they expensive? Not for what you 
get. Basically you need to have two or 
three $50 bills, depending on the size of 
your boat and the type of unit you select. 

These are long-lived pieces of equipment 
and there's no reason why you couldn't move 
the system from boat to boat as you trade. 
(If you want to do this, be sure to keep 
the existing steering wheel, brackets, and 
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cable. Most folks don't remove the pulleys 
or the cable guides, s'O they would still be 
there if you wanted to shift units.) 

Push-pull cable steering. This is the fast
selling pioneer of the new units. It works 
like a beefed-up auto choke cable, moisture
sealed with a plastic hide. Turn the wheel 
one way and you push the cable through 
its sheath (often called a conduit) to move 
the tiller rod at the transom. Turn the 
other way, you pull it back. 

You have a choice of three cable-ac
tivating mechanisms at the wheel end. 
Morse and Ride Guide do it with a rack 
and pinion. This is a toothed rack shifted 
left or right by a pinion on the wheel shaft. 
A handy point with these: If you need re
versed motion at the tiller- as with some 
inboard and stern-drive setups-you mount 
the rack-and-pinion unit upside down. 

Teleflex eliminates the rack entirely by 
[Continued on page 192] 
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Tiller-sleeve mounting bracket is bolted through 
transom. Control mm extends beyond to control 

port motor. Tie rod goes back to control star
board. It is easy to attach or remove. 

Main attachment plate is on 
starboard motor. Pushrod from 
conduit is attached to hall joint 
on bottom of vertical holt. Tie 
rod to second motor permits ex
a<.:t dual alignment. 

Detail of attachment plate 
for securing tic rod to second 
motor. There's a hall-shaped 
conne<.:tor on motor plate. 
Sleeve holds rod in place, is 
easily removed. 

Tiller-rod sleeve bolts firmly 
through transom. Clamp-on 
bracket allows proper position
ing along sleeve, so pushrod 
travel giv(•s full ldt-to-right 
movement to motor t iller plate. 

WHERE TO GET THEM 
TYPE NOTES NAME MANUFACTURER APPROX. PRICE 

Push-pull, rack Wheel Ride Guide Kiekhaefer Corp., $75 for 16' boat 
and pinion included Fond du lac, Wis. 

Push-pull, rack Wheel included; Morse Steerer Morse Instrument Co., $141.50 
and pinion heavy duty Hudson, Ohio 

Push-pull, less wheel T eleflex Steerer Teleflex, $100 
toothed cable Church Road, 

North Wales, Pa. 

Push-pull, less wheel SteerMaster American Chain & Cable Co., Inc., $80 for typical 
reel-operated . 601 Stephenson Bldg., 18' boat 

Detroit 2 

Pull-pull, Wheel Safety Glide Allan-Jervis Marine, $89.50 with 
enclosed drum included Hicksville, N. Y. 10' of cable 

Rope and pulley, Wheel and Stardust Steerer North & Judd Mfg. Co., $17.75 for steerer 
split drum complete Wilcox-Crittenden Div., only; approx. $10 

drum unit Middletown, Conn. additional for wire 
rope and hardware 
for 16' boat 

Hydraulic All parts Aqua-Trol Hydro-Controls, $140 
except wheel 2345 4 St., 
and tubing Berkeley 10, Calif. 

109 

Copyngh1ed matenal 



W ITH my sliding table extension I can 
square off two-by-eights with ease or 

pile several pieces of wood on it and whack 
them all off at the same length. Done with 
it, I fold it up and hang it on the wall. 

The secret of its usefulness? It slides 
with the work. Casters on the single leg, 
and mating pieces of angle iron-on the 
extension, and attached to the saw table 
proper-give it the sliding movement. 

Most saw tables have holes drilled to 
take extensions, so attaching the track to 

Stops at the end of the track were made by saw
ing a slot 5/ 16" deep and bending the outer 
section to form a tab. Wherever the slides or bolt 
heads touch, they should be smoothed with a 
file and polished with emery cloth. Channel iron 
can be used instead of angle iron. 

PS PROJECTS 

Just slide it! 

ers 
ust· · .. 

. . 

. . .. .. . . . 

the table is merely a matter of drilling cor
responding holes. I bolted the two angles 
together, on each track, so that I could 
make vertical adjustments, if necessary, by 
using shims between the angles. 

The woodworking part is simple. The 
one-by-two platform is reinforced by two 
pieces of two-by-four, with the leg hinged 
to one piece, the angle iron lag-screwed to 
the other. If your floor is rough, a piece of 
two-by-four under the casters helps the 
table roll smoothly.-R. Hoppough. 

lA\ !,4"x 3"1..A6 
~SCREW 
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New cookout 
technique with 
aluminum foil 
produces 
pleasing curves 

By Loomis C. Miller 

AVE you ever 
envied a skilled 
woodwork

er his steam equipment 
for bending wood? You 
can get comparable re
sults now by using 
common aluminum foil 
and any convenient 
source of heat. 

Foil-roasting an ear 
of corn gives you the 
tip-off on how it's done. 
You wrap the wood in 
foil, add water to pro
vide steam, and place 
the package in the 
kitchen oven or over 
an electric hotplate or 
charcoal grill. The foil 
traps steam around the 
wood until H softens. 

CONTINUED 

Wrap the wood in aluminum foil . .. 

•• . pour in water, seal package, turn on heat ... 

.. 

.. . take out the softened wood aftm· half-hour ... 

. •. and curve it over a form to dry. 

Ill 
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Packboard is a good project 
for foil- steaming ique 

· 1-- ---';··. 
"1----,1 

1" BRASS 
Q\V£TS 

3"e"" 1 '--:2.'',. 3h" 
WI-UTE OAK 

Make jigs for bending the strips before you begin the steam
ing. The jig for the crosspieces (above) can be two-by-fours 
rounded to 24" radius. Jig below io; for the uprights. 

I" SQUARES 
1'2'' .. ~===1'• 

1.,8" 1-lOLE S 
I" APART 

&:OR 3,3'2." 

/ ~ ~~~ ...... 
.... .... - 1-.. 

... -
- . 

NYLON LACI N O 
1- -· 
I~ .. • 

-{ 01~1'" ADn.J '2."" b" I= I R OR PINE: 

When wood bends, the inside of the curve 
compresses, the outside stretches. Steamed 
wood compresses easily but you must take 
steps to keep the outside of the curve from 
breaking. A metal strap along the outside 
of the curve is the simplest answer. 

Plumbers' pipe strap, sold in several 
widths, makes an easily adjusted and inex
pensive bending strap. In use the strap is 
adjusted to the length of the stock before 
it is steamed. After steaming, the wood is 
fitted to the strap and one end is clamped 
to the form around which the curve is to be 
made. Bending and clamping should begin 

••••••• • ••••••••••• • •••••••••• 

Where to get packboard fittings 
Equipment that the author used on the 

packboard above is available, postpaid, 
from Recreational Equipment, 1525 11th 
Ave., Seattle, Wash. 

Order: a pair of shoulder straps (T.N. 
type), $1.65; a bag with three zipper 
pockets (your choice of green, yellow, or 
red, T.N. No.2), $7.55; 40' braided nylon, 
"Avalanche" 3/32" red, 60 cents. 
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at one end and progress slowly-to allow 
the cells to compress . 

Steam-bent wood must be held until dry. 
A "free" bend can usually be held by wiring 
the ends together but if a precise curve is 
needed you should clamp the wood in a jig. 
On free bends allow for springback after 
the wood is removed. 

For extreme curves, the best available 
wood is red oak, sawed green and kept wet 
until used. This is sold bv manv lumber 

• • 

yards as "bending oak." If this is not avail-
able, seasoned red oak, white oak, hickory, 
and ash make strong curves. Other hard
woods such as walnut, gum, and some va
rieties of maple bend well. Softwoods do 
not take extreme bends, but spruce, Alaska 
cedar, pine, and fir withstand moderate 
bending. 

Any household foil works, but heavy
duty or freezer weights are best. Crimping 
seals the foil for most jobs but you can also 
seal it with high-temperature masking tapes 
sold for car enameling (Scotch Tape No. 323). 

Making a packboard. The contoured 
mountain packboard shown in the accom

[Continued on page 195] 
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Using 1" pipe sh·ap as guide, 
drill ends of upright strips for 
lh" bolts and wingnuts. The ·e 
ends will be cut off after strips 
are bent. }. feta l keeps the wood 
from breaking under strain. 

Only one end of foil-wrapped 
package of wood need be on 
hotplate. Other end is propped 
up slightly so water will run to 
heated end. Be sure water a l
ways covers foil over heat source. 

The three crosspieces are bent 
as sho\\'n above over the jig 
and left to dry. Air-drying 
should take about 48 hours, or 
you can do it in an oven at 150 
degrees in two or three hours. 

After clamping end of me tal-supported upright 
to jig as above, fo rce it around curve, using 
S('<:ond clamp lo pull it into deep pmt of 
curve until ma lc part of the jig can he positioned. 
A clnmp pla<.:rd across hoth pa1ts of jig (above, 
right ) then draws sh·ip into final shape. 

For drying, the upright strip can be removed 
to the back of the bem:h or to a drying panel 
as at the right. First, place nails at each end 
of the oak strip. Then place other nails along 
the strip and remove the damp parts for use 
in bending the sewnd upright strip. 

Cross members are fastened to upright · with 
1" copper rivets, a · below, and nylon lacing 
goes through holes at 1" spacing near outer 
edge of uprights. Smooth all edges of holes and 
corners of uprights to avoid wear on lacing. 
~ Ictal dips at bottom of the uprights provide 
qukk-release of ~boulder strips. }. lake dips of 
stainles · steel or spring brass. 

\Vrap upper end of shoulder 
st raps a round the top cross
piece as below and fasten with 
small wood screws and wash
ers. Screw-eyes in frame pass 
through grommets in edge of 
removable bag that you can 
order (see box, facing page ) . 

• 
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Short Cuts 
and Tips 

FROM 
PS 
READERS 

, • 

3/4 11 PARTICLE BOARD 
WI DE, LENOTI--I TO 

FIT ROOM 

CLEATS I-JAILED Z4" 
TO WALL 

. . 

Z0.~~ob" 
SPACE FOR 

DRAWER OQ 51--!ELF 

' . 

Shakeproof darkroom counter 
In a basement, vibration is no problem; 

but upstairs, a counter is on less firm foot
ing and may shake as you walk around. 

To give my darkroom bench rigidity, I 
made this L-shaped design. Each section 
shortens the span of the other, lending sup
port. I ptade one counter a step higher than 

VIEW O F 
~----------------------------------------~ UNDERSI DE 

Protecting a miller table top 
Here's how to keep hand tools from mar

ring the metal top of a vertical mill machine. 
Fit panels of W' plywood over the table on 
either side of the detachable vise. To keep 
the panels steady, nail wood strips to the 
underside in line with the table slots. Easier 
cleanup, too: The slots don't fill with chips. 
-R. Phillip, Oshkosh, Wis. 
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~--~--- zzn -~...:.._;;,~ 
I CLEAR SPACE 

6ENEATI--I COUI-JTER5 

3Z" FROM 
FLOOR 

j CLEATS 
1'-JAI LED TO WALL 

~~,_., 
"--1...,:----__.:!:;l~,.-- - ' ... 

· the other so the enlarger would be away 
from spilled solutions. 

Particle board makes a surface that won't 
be warped by photo chemicals. Coat it with 
spar varnish or marine enamel to make it 
smoother and moistureproof. By ripping a 
4' -by-8' panel down the middle; ·you get up 
to 16' of 2'-wide counteF.~Herbert R. 
Pfister, Glen Head~ N.Y . .. 

••• I've got a trick I use when I have to 
bend a small bolt as much as 90 degrees. 
Usually it's hard to keep the bolt from 
breaking at the point of bend unless heat 
is used. I've found, however, that if I 
grind off a narrow band of threads where 
the bend will be, there's little chance of ~-
br.eak.-]ames B. Russell, Dayton, Ohio. --

At-.16LE IRON 

TWO MAONETS 
i 11 ><I ~''x 13/A'~ 

SLOT FOR AOJUSTI r-.10 
MAONET 

TOP OF WOQI4 TAl3LE 

Used magnets make a welding vise 
A strong, adjustable magnetic vise is a 

handy tool for light welding jobs. You can 
make one in short order. Scout the hi-fi 
stores for a pair of second-hand Alnico 
permanent magnets. They'll have plenty of 
juice left for your vise. You can use the 
finished unit as a tool holder, too.-Peter 
Legan, Malden, Mass. 
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eighs only 12 

THE 
ds, cuts through 12-· ch logs 

E HO ELITE 

Whether you're a professional pulpwood cutter or logger or you want to 
fill a fireplace, clear a campsite, do landscaping, repair storm damage, 
the Homelite XL-12 is for you. It provides the lightest, easiest, most eco
nomical -way to do these and many other woodcutting jobs. 

The Homelite XL-12 ... its remarkable combination of light weight, 
power and performance represents the greatest advance in chain saw 
design and construction in the last decade. Here, for the first time, is a 
chain saw that has all the features that have made Homelite the top 
choice of professional woodcutters for years and it weighs only 12 
pounds. You only have to try it in a few cuts to see how easy woodcutting 
can be. Even after using it for hours, you'll agree you have never han
dled a chain saw that cuts so fast with so little effort. 

Easy Starting - weather proof ignition 
system with high voltage magneto and 
sturdy recoil starter gives you easy, instant 
starting in any weather, any climate. 

Easy to Operate - ignition switch, chain 
oiler, choke and throttle can be operated 
by one hand in one position for fast, 
simple, safe operation. 

Automotive Clutch and Safety Throttle
Chain stops when throttle is released and 

• 
engine idles. lock holds throttle opel'l for 
fast starting, releases at a touch. Throttle 
pressure is required to start chain. Auto
matic clutch prevents engine from stalling 
if chain binds. 

Flush Cut Handle -lets you cut level with 
the ground, leaves no unsightly stumps. 

Narrow, Compact Design - is slim, trim 
and perfectly balanced for easy handling, 
easy cutting in any position. Safety chain 
guard throws chips and twigs down and 
out to protect operator and maintain cut
ting efficiency. 

Built to Last - rugged die-cast construc
tion gets maximum strength from cast-in 
structural members. Stands up to the 
toughest cutting jobs, worst possible 
abuse. 



• 

n 10 seconds, fells trees up to 3 feet in d. • 

L· H I ! 

FIIIOUS Homellte Short-Stroke Ellline 
- has more power-per-pound. 
Short piston stroke cuts friction, 
Increases engine life, reduces 
gas consumption. 

All-position Dilpln&JII Carburet01 -
lets you cut with the saw in any 
position, even upside down, with 
no loss of power. Butterfly choke 
gives positive control of air mix
ture for instant starting in any 
weattfer. 

Posltiwe Action Chala Oiler
operates at the touch of a button 
to lubricate chain and make 
cutting easier. 

Elsy-to-CI•n Air Flltlr - protects 
your engine. Located away from 
ftylng sawdust, gives you lots of 
cutting time before it needs 
cleaning. Can be cleaned and 
replaced in less than a minute 
and re-used many times. 

H111ky Crallkslllft- is mounted on 
case-hardened bearings for long 
life, and counter-balanced to 
eliminate vibration and reduce 
operator fatigue. 

Pistol Grip and Guard - protect 
throttle from snagging, provide 
hold-down for easy starting. 



T HE 

Cutting Firewood - One man with an XL-12 
can cut more firewood in an hour than two 
men using a hand saw can cut in a day and 
With so much less effort. Just check the cost 
of cord wood in your area to find out how 
much you can save with the XL-12. 

Repairing Storm Damage and Removing 
Dead Trees - Wit h t he XL-12, you can re-

ELITl 
move storm damaged or disease ridden 
trees quickly, easily and efficiently. Saves 
you money because it prevents further dam· 
age to property or spread of disease. 

Pruning and Trimming - The XL-12 zips 
through 4" 1imbs in 2 seconds . .. makes it an 
easy matter to keep your orchard and shade 
trees healthy and attractive. The lightest 
direct drive chain saw in the world, it's easy 
to carry up into a tree. It's easier to use, too, 
because you can hold it at arm's length to 
reach distant limbs with less effort. 

.. 



Clearing a Campsite -The XL-12 is perfect 
for the outdoorsman. Light and easy to 
handle, you can carry it long distances with· 
out tiring. Lets you clear your campsite, cut 
firewood, cut lumber for shelters or cabins 
and clear fire lanes faster and easier than 
any other method. 
, .................... . 

Clearing for Landscaping - The flush-cut 
handle on the XL-12 lets you cut leve l with 

I 
• 

the ground. Eliminates unsightly stumps and 
Jeaves your land neat and clean. 

Professional Cutting - Pulp cutters, log
gers, farmers, tree surgeons and wood lot 
owners will find the XL-12 a true production 
tool for turning trees into cash. Extreme light 
weight means less operator fatigue - you 
cut longer, faster and easier for extra income 
with an XL-12. 



THE 

A chain saw is the fastest and e~si~st way to 
cut wood. And there has never been a chain 
saw like the Homelite XL-12. Its remarkable 
light weight, power and performance repre• 
sent the most significant engineering ad
vances in chain saw design and construction 
in the last ten years. Until you use an XL-12, 
you can't imagine how easy it is to cut wood. 
Ask for a FREE demonstration at your 
Homelite Dealer's - there's one near you. 
Let him familiarize you with the handling 
characteristics of this great saw. 

ELITE 

Anyone can cut like a professional 
with the XL-12.1t's as easy as 1-2-3. 

First, the Notch. Two quick 
cuts and it's done. The 
notch predetermines the 
direction in which the tree 
will fall. 

Figure 1 - Naturally you will 
want to clear a working area 
first. Then select a line on 
which you want the tree to fa II 
... giving consideration to the 
natural lean, wind , position of 
heavy branches. Cut notch on 
the side the tree is to fall. 
Notch should be Y4 to Yz 
through tree. 

Figure 2 - Start felling cut on 
opposite side of tree at least 
2" higher than horizontal cut 
of notch. (The larger the tree, 
the higher the felling cut 
should be above the notch.) 
Cut towards notch leaving a 
section of wood parallel to the 
notch as a hinge. 

Figure 3 - Felling cut is made 
by placing bumper against the 
tree trunk, then cutting in an 
arc, pivoting on the bumper 
and keeping the cut parallel to 
the notch. As you cut, watch 
both cut and top of tree for 
signs of movement. The mo
ment tre~ starts to tip, release 
throttle and get 20-25' back 
from the trunk. Keep alert. 
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Next, the Felling Cut. Made 
on the side of the tree op
posite the notch and slightly 
above it. Then, it' s down 
she comes. 

Second step, Limb ing. 
Branches and lim bs are 
trimmed from the trunk. The 
light weight XL-12 makes it 
quick, easy work even in 
era m ped quarters like these. 

Finally, Cut It Up. The pro
fessionals ca ll it bucking. It 
means cutting the tree up 
into co nvenient lengths to 
fill your fireplace or for easy 
removal. 

Figure 4 - Remove branches 
and limbs before bucking. 
Most cutting of small diameter 
limbs will be done with the 
end of the bar. On large di· 
ameter limbs, place bumper 
plate against the limb and 
pivot. 

Figure 5 - Undercuts should 
be used on limbs supported 
at both en ds. When using top 
or nose of saw to cut, hold 
your hip or thigh against rear 
of engine to steady the action 
of the blade in the cut. 

Figure 6 - Any log supported 
along its entire length can be 
cut through from the top 
(Fig. 6A, called overbucking). 
Wh en a log is supported on 
one end, first cut 1/3 through 
from underneath, then fin ish 
from the top so the log will 
fall away without splitting. 
(Fig. 68) 

Figure 7 - When the log is 
supported on both ends it 
would pinch the blade if 
bucked through from the top. 
To prevent this, cut 1/3 
through from the top, then 
finish bucking from bottom 
up (called underbucking). 



' 

irect Drive 

• 

uts " Logs in econ s 
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less bar and chain 

Try this remarkable new Homelite at your deafer's, now! 
ARIZONA 

Buckeye-0. S. Stapley Co. 

Cliftan-B & D Auto Supply 
Colorado City-General Supply 
Caalldge- 0 . S. Stapley Co. 
Cottonwood-Verde Valley Lbr. Co. 

Elroy-Cotton Chemical Co. 

Flagstaff- Flagstaff Auto Supply Co. 
Ft. Defiance- Ft. Defiance Tradsng Post 
Fredonia-Judd Auto Service · 

Globe-Globe Hardware Co. 

Heller-Crandell Power Saw Co. 
Hereford- Nick's Place 

Kingman-Bob's Auto Parts 

Nagales- Escalada Bros. 

Parker-Colorado River Charcoal Co. 

Payson-Payson Auto Supply 
Plloenlx-0. s. Stapley Co. 
Phoenix-Trimble Equipment Co. 
Prescott-Prescott Auto Supply 

safford- Valley Electric & Machine Co. 
sawmill-Sawmill Mercanti le 
Snowflake-Hatch's Saw Shop 

Tucson- F. Ronstadt Hardware Co. 

Willcox- Willcox Auto Parts Co. 
Williams-The 66 Auto Supply Co., Inc. 
Winslow- Tate's Saw Shop 

CALIFORNIA 
Albanr-Corey's 
Alpine-AI Hinkle Lumber & Ranch Supplies 
Alturas- Farmers Exchange of Modoc, Inc. 
Anaheim- Associated Wood Sales, c;o B;vney Thole 
Arbuckle- Diamond National Retail Store 
Armona- Danielson's Hardware 
Arroyo Grande- Farm & Home Supply 
Arvin-E. 0. Mitchell , Inc. 
Atascadero-Layton Tree Service 
Atwater- Western Auto 
Auburn-Sierra Saw Shop 

Bakersfield-Inland Equipment Co. 
Bakersfield-Janco Pump & Engine Company 
Baldwin Park-C. R. Cook 
Banning- Rosa 's Small Engine Service 
Belmont- Belmont Hardware 
Biola-Biola Auto Parts 
Bishop- Joe's Garage 
Bodfisii-AIIen's Sales & Service 
Brentwood-C & H Tool Center 
Buellton- Thomas B. Garland 

Campbell- Hitchcock's Garden Tool & Supply 
Clllc:o-Butte Pump Co. 
Chlce- Lassen Pumps 
Chowchilla-Farmers Hardware & Supply 
Cloverdale-Cloverdale Homelite Saw Center 
Cloverdale- Moore Brothers Equipment Co. 
Clovis-Clovis Power Tools 
Coalln1a-Westside Pipe & Supply Co. 
Colusa- Thompson's Saw Shop 
Corcoran-Sawtelle & Rosrim 
Corning- Fichter & Sons 
Crescent Cltr- Marion's Saw Shop 
Cutler-Cutler Saw Shop 

Delano-Valley Implement Co. 
Del Mar-Del Mar Patio Shop 
Del Rer- Del Rey Hardware Co. 
Dinuba-Smith Auto Parts 
Dixon-Solano Tractor & Equipment Co., Inc. 
Dos Palos-Nord's Boats &·.Motors 
Dunsmuir-Dunsmuir Auto Parts 

El Cajon-Ideal Saw & Lawn Mower 
Elsinore-Rollie's Garage 
Ei Sobrante-Banducci's 
Esparta-Diamond National Corp. 
Eureka- Western Chain Saw Company 

Fairfield-Diamond National Corp. 
Fair Oaks-Diamond National Corp. 
Fair Oaks-Western Auto Store 
Fall Brook-VIllage Rentals 
Felton- Felton Hardware Co. 
Fillmore- Valley Ford Tractor 
Folsom- Folsom Saw & Mower Shop 
Ft. Brau-Redwood Chain Saw Co. 
Fort Jones-F. J. Repair Service 

Gaberville- Mr. Clarence F. French 
Gilror-Jim's Sport Shop 
Glennville-Rancher~ Supply Co. 
Goleta-Goleta Tractor Service 
Grass Valley-Cook & McQuinn 
Greenfied-F & S Hardware 
Guadalupe-Guadalupe Hardware Co. 
Gustine- Azevedo Hdwe. Co. 

Hanford-Harrison Motor Parts 
Happy Camp-Herman's Saw Shop 
Hayfork-Sebring's 
Hemet-Frank Regur Hardware 
Hemet-Gibbel Hardware 
Highland-Basel ine Machine Works 
Hollister- Hollister Tractor & Equipment Co. 
Hoopa-Hoopa Saw Shop 

Jackson-Spinetti Brothers 
Johnsondale- Jim Hearn's Chain Saws 
Julian-Cross Chevron Station 
June Lake, Mono Countr-Sierra Sales & Service 

King Citr-A·D·H Company 
Kingsburg-Citizen's Lumber Co. 
Knights Landln1-Sutter Appliance & Hardware Co. 

Lafayette-Modern Mower Co. 
Lakepart- Puetts Garage 
Lancaster- Pay·N·Save Hardware & Feed 
Leaett-Turk's Chain Saw Service 
Le Moore-Harr ison Motor Parts 
Livermore-Diamond National Corp. 
Livin&ston-louies' Saw Shop 
Ladi-Wright's Garage 
Los Angeles-Central Rentals 
Los Banas- Bressler 's Auto Electric 
Lower Lake-Lower Lake Irrigation & Supply Co. 

McArthur-Eilt's Grocery & Chain Saw 
Madera-Howard Road Shop 
Maripasa- Stroming Machinery Co. 
Markleeville-Alpine Hotel 
Martinez- Berger's Lawn Mower & Saw 
Marysville-Burchell Hdw. Co. 
Mendota- Wests ide Hardware, Inc. 
Menlo Park- leonard Bugna & Son 
Merced- Parker 's Hardware 
Merced-A. W. Polzine 
Mission San Jose- Mission Bldg. Supply 
Modesto-Appliance Sales & Service 
Monrovia-Saw Supply Co. 
Montclair-Wolfe & Sons 
Morro Bay- Hayward Lumber Co. 

Napa-Lackey's Nursery 
Napa- Ritz Tractor & Equipment Co. 
Nevada City- Mr. Bert A. See 
Norco- Taylor 's Builders Mart 
North Fork-North Fork Home & Auto Supply 
Northrid&e- Purcell's Garden Equipment 
Novato- Novato Equipment Service 

Oakdale-Oakdale Sharpening Service 
Oakhurst-Oakhurst Chain Saw Sales & Service 
Oakland-Simon Hardware Co. 
Oakland-U.S. Hardware & Supply Co. 
Olancha-Owens Lake Garage 
Orange- AAA Rentals 
Oranee Cove- Orange Cove Lumber Co. 
Orick- Orick Saw Shop 

Orland- Thomas Auto Parts 
Oxnard- Maulhardt Equip. Co. 
Oxnard-Maulhardt Equip. Co. 

Paradise-Diamond National Corp. Store 
Parlier- Jimmie's Place 
Paso Robles-Paso Robles Auto Parts 
Petaluma-Petaluma Pump & Well Co. 
Pica Rivera- Rental Yard Supply Corp. 
Placerville-Bradford Power Tool 
Paint Arena- Jack's Small Engine Service 
Porterville-Davis Equipment & Marine Supply Co. 
Poway- DeMartini's 

Qulncy-Addison·DuPont 

Haymond-Shull's General Store 
Red Blufi-Chet's Chain Saw 
Reddlni-Stroup's Chain Saw 
Reedley-Shaw's Ridgefield 
Reedley- Ted 's Engine & Mower Service 
Richmond- Mobile Saw Service 
Ria Dell- Wi lson's Saw Shop 
Ria Vista-Oil Wells Material Co. 
Riverside- Ken's Tool & Supply Co. 
Roseville-D iamond National Corp. 
Ryde-McCoy 's Service Shop 

Sacramente-Bar Hein Trac. Co, 
sacramenta- FuJi·Variety & Hardware 
sacraraento- Luttig & Severson • 
Sacramenta-Newbert Hardware & Implement Co. 
St. Helena-Steves Hardware 
Salinas- Fred Ash & Sons 
San Andreas-Jensen's Calaveras Builders Supply 
San Francisco- F. G. Norman & Sons 
San Francisco-Ocean View Hardware 
San Francisco-Park Presidio Sporting Goods 
San Francisco-Shasta Hardware & Supply Co. 
Sanaer-Sanger Nursery 
San Jose- Precision Saw Shop 
san Leandro- Power Tool & Saw Service 
San Luis Obispo- Noble Saw Service 
san Matea- Bayshore Rentals 
san Rafael-Davis Saw Service 
santa Ana- Orange County Equipment Co. 
Santa Maria-A·A Equipment 
Santa Monica- P. 0. Bahn & Sons 
Santa Rasa-Gardeners Aid 
Selma- Anderson's Auto Parts 
Shaver Lake-Shannon's Hardware 
Stackton- Nomellln l Tool Renta l 
Stratford-Orion's Equipment Co., Inc. 
susanville-Ellis Machine Shop 

Taft-Tasco Auto Parts 
Tahoe CiiJ-Mr. Robert J. Wray 
Tahoe Valley-St. Clair Saw Service 
Tanana- Tarzana Garden Equipment 
Tehachapi- Pete Vukich lrri&ation Supply 
Tulare-Stuart & Sons Garage 
Turlock-Farm Equipment Center 
Twain Harte- Twain Harte Chain Saw 

Ukiah-Stanton Equipment Co. 
Visalia- Mineral Kin& Equipment 
Vista- Don Stowe 

Walnut Creek-Diablo Rental 
Watsonville- Zenker Hardware & Appliance 
Willits- Willits Hardware & Building Materials Co. 
Willows- Twin Sales & Service 
Winters - Diamond National Corp. 
Woodlake- Woodlake Growers Supply Co. 
Woadland-Steriang May Co. 

Yreka-Houston Car & Home 
Yuba City-Jim Clark's Sales & Ser. 

COLORADO 
Antonito-Curtis Motor Co. 
Aspen- Aspen Lumber & Supply Co., Inc. 

Bayfield-Cooer's Service 
Boulder-Rental Service Co. 
Boulder- Western Tree Service 
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l~r•s-Derby Creek Junction Store 

C&rHnllale- Cather lne Store 
Cutle lloek- P & H Builders 
Ctllltran-Collbran Supply 

Ceterade Sprlncs- Bishop·Hill Tool & Paint Co. 
Clrtel- Belden Motor Service 
Cnic-Grounds Repair Shop 

Del Nerte-Bill's Garage 
~enwer-Engine Clinic 
Di11111- Bailey's 
Deleres- Taylor Hardware 
Dur .. te-Hub Supply 

Eqle- Eagle Machine & Supply Co. 
Est11-Estes Park TV Co. 
Estes Park- Rocky Mountain Traders 
[ftrtretn-Evergreen lumber Co. 

Floruce- Corning Repai r Shop 
Fert Celli•s- Toliver Kinney Mercantile Co. 
Fruer- Bill's Repair 

Glenweed Sprint- Mountain Electric & Refrigeration 
Selden-So. Beaver lbr. Inc. 
Selden- Meyer Hardware & Sportlna Coods 
tlrand Juectlon-Odds & Ends 
Grand Like- Trail Ridge Marina 
Granite-Cureton Saw Mill, Twlnlakes 
tlretiiJ-EIIis·Cap Equipment Co. 
Green Mountlln Falls- Mr. M. l. Woods 
Guenison- Farris Chain Saw Shop 
tlunnison- Gunnison Hardware 

Hotchkiss- Anderson Independent Co. 

Iuiie Sprints-Clear Creek Supply Co. 
lpacie- Wiseman Hardware & lumber Co. 

Jelesllllr&- Mr. Judd Russell 

~•lin&-Kremmling Timber Co. 
Krdllllint-Smokey's Lumber Co. 

la.lleti- Pearsall Ene. Ser. 
Lake City-lone Pine Station & Store 
La--Felter Motor Co. 
Laweti-Baltey's Propane 

llad'fllle- Vienna Appliance Center 
L111111111t-Dave's Marine 
Ltwelanii- Kiitzke Bicycle Shop 

M•er-l. E. Idol & Co. 
Merellltii - Howard t. Durhamer Gen. Merch. 
Mutrese- Uncompahgre Trac. & Equlpt. Co. 

Nateriti-Williams Lumber Co. 
Merwlod-Norwood Hardware 

PIIISI Sprints- San Juan Supply 
Palisades-Anderson Independent Co. 
PaOIIia-Anderson Independent Co. 
PIM-C. Eden 
Placerville-San Miguel Motor Co. 
Pueblo-Engine & Mower Service 

Rlfte-Anderson Independent Co. 

Slllda-J. C. Patterson Hardware Co. 
Steamboat Sprlngs-L. A. Phillips 
Sterllni-AI's Repair & Cycle 

Tepanas- Mr. Earl C. Jones 
Trinidad- Barney's Garage & Implement 

Waldeii-Bob's Chain Saw Service 
Wildland Park-Artcraft Shop 

IDAHO 
lsllttn-Don Christiansen 
AYifJ-Ed's Saw Shop 

BlldlfHt- Morrell's Repair Shop 
llise-Cesco 
'"••rs Ferry-Cook's Battery & Ele. Ser. 
Burley-Bill Jones Automotive Shop 

taldwtii-Service Parts Co. 
carer-Adamson's 
Cltallis-JensGn Oil Co. 
Cftur d'Alene- Kootena i Saw & Marine Supply, Inc. 
Coueci i- Council Hardware 

DearJ-Mick's Saw Service 
Drias-Mr. James A. Hunter 

f.lk City- Elk City Saw Service 
f.lllmett-Citlzens lumber Co. 

Clllllltwille- Tackett 's Saw Service 

Idaho Cltr- Robison's Parts & Service 
ldaht Falls- Young's Timber Yard & Co. 

Jerome-Van Orman Hardware 

Kamiaii- AI 's Saw Shop 
Ketchum-Ketchum Chain Saw Service 

uwiston-John's Homelile Ser. 

Mecklr- Western Auto Supply 
McCall-Service Parts Co. 
Montpelier- Tri·State Inc. 
Mt. Home-Service Parts Co. 
Murtauch- Starry's Market 

124 POPULAR SCIENCE DECEMBER 1963 

Nampa-Campbell Tractor & lmpl . Co. 
Nampa-Service Parts Co. 

Orefine-Orofino Saw Service 
Osbur11-Benson's Sportsman Supplies 

Parette-Service Parts Co. 
Pier.:e-Engles Saw Shop 
Plummer-Benewah Hardware 
Pocatello-Precision Saw & Tool Co. 
Potlatch-Mr. Glenn Atkison 
Preston-Preston implement Co. 
Priest River-Parsons Sales & Service 

St. Antllonr-Jay's Tune Up 
St. Maries-Charlie's Saw Shop 
Sllmoe-Service Parts Company 
Sanclpoillt-Ames & Oliver 
Shoshone-Idaho Grange Wholesale 

Tottle-Penta Post & Treating Co. 
Twin Falls- Shotwell's Utility Ser. Co. 

Weiser-Service Paris Co. 

MONTANA 
Anaconda- Anaconda Service Station 

Billings-Rental Equip. Co. 
Billings-Satre Motor Ser. 
Bozeman- Harold's Auto Shop 
Brownini-Gambles Store 
Butte-Farmer's Union Trading Co. 

Columbus- Automotive Service 
Conrad- Arnot's 

Decker-Elder Repair Shop 
Deer ledge- Davis Farm Supply 

Dlllon- E & H Ford Sales, Inc. 
Drummond-Lacy's Supply 

Eureka- Vern's Saw Repair 

Fairfield- Fairfield Building Supply 
forsrth- Wallin Mercantile , 
Frazer- Dassonvilie General Merch. 

Glascow- Markle's Warehouse 
Grass Range-Newberg Motor Co. 
Great Fails- General Distributing Co. 

Hamilton- Bill's Saw Service 
Hardin- Marshall -Wells Store 
Helena- Brownlow Machine Works 
Helena-Fred A. Melick 

Kalispell- Chain Saw Sales & Service 

Lewistown-Horning Implement Co. 
Libby-Parson 's Sales & Service, Store ::2 
Lincoln- Garland's Town & Country St. 
livingston·- Coast To Coast Stores 

Mart insdale- J & S Repair Shop 
Miles City- Smitty's lock Key & Speedometer Service 
Missoula- Missoula Chain Saw Supply 

Philipsburg- Jack 's Saw Shop 
Pla ins- Oon's Saw Service 
Polson- Carl's Union Service 

Red Lodge- Carbon Implement 
Ronan-Davies Farm Supply 
Roundup- G. W. Sealey Saw Sales 
St, l&natius-Gamble's Store 
Sidney-Hein Implement 
Superior- Don McMull in 

Townsend- Neifert·White Co. 
Trout Creek- Kraus' Garage 

White Sulphur Sprincs- Castle Service 
Wise River- Wi se River Club 

NEVADA 
Carson City- Flanders Sea & Ski Shop 

Elko- Eiko Tractor Sales & Service 
Ely- Harvey W. Young Co. 

Fallon-Van's 

Gardnerville- Carson Valley Mercanti le Co .. Inc. 

Las Veeas- Biystone Equipment Co. of Nevada 

Reno- Auto Electric 
Reno- Commercial Hardware Co. 

Winnemucca- Victory Supply Co. 

Yerineton- Yering ton Harclwar e 

NEW MEXICO 
Albuquerque- Brown's 2-cycle Service 

Cedar Crest- Twin Pines Repair 

Eagle Nest-J & M Food Market 
Espanola- Espanola Rad io & Appliance 

Farmlncton- Basin Builders Supply 

Lindrith-lindrith Oil Co. 

Macdalena- Magdaiena Trading Post 
Mescalero- Big Chief Station, ct o Mr. Paul Brusulas 
Mora-Mora Valley Oil Co. 

Park View- Wheeler Supply Co. 

Resene-Five Bar Ranch Store 
Ruidoso- Ruidoso Auto Parts 

Sacramento-Buckner's Grocery 
Santa fe-Coffee Chain Saw Shop 
Santa Riti-Wigwam Distr ibutors, Wigwam Ranch 

Taos-llfield Hardware & Furniture Co. 
Taos- Taos Ski Valley, Inc. 
Thoreau-Johnnie's Inn and lumber Co. 
Truchas-The Tafoya 's Truchas 

OREGON 
Albany- Snell Tool Rental 
Ashland- Eberhart's 
Astoria-Svensen Saw Shop 
Astoria-Ly le's Garden Center 

Baker- Omer F. George, Sales 
Bandon- A & B Supply 
Beaverton-Beaverton Rentals Inc. 
Beaverton- Snead's Rental Needs 
Bend- Frank's Specialized Service 
Brookings- Loring's Sales & Service 

Canyonville - Harry's Saw & Sign Shop 
Castle Rock-Johnson's Engine Service 
Cave Junction-lewis Saw Shop 
Clatskanle- Puzey Machine & Sheet Metal Work 
Coquille- Davison Fi li ng Shed 
Corvallis-Fred 's Saw Shop 
Cottqe Crove-Wolfard Equipment Co. 

Da llas-Dallas Welding & Boiler Shop 
The Dalles-Oielschneider Equip. Co. 
Drain-Cook's Saw Shop 

Ea&le Creek-len's Rigging Shop 
Enterprise-Hahn's Machinery & Supply 
Eucene- Aiber's Feed & Farm Supply 
Eucene-Empire Chain Saw Co. 

fall Citr-loisel le Saw Shop 
Florence-Joe's Saw Shop 

Cates- Marshall's Saw Shop 
Glallstone-Ciackamas County Grange Supply, Inc • 
Glenllale-Steve's Saw Shop 
Glide- Glide Sporting Goods 
Gold Beach-Remy's 
Grants Pass-Pope's Saw Shop 

Halfway- Western Auto Supply 
Hepner-Gill iam & Bisbee Hardware Co . 
Hermiston-Oregon Hardware & Sporting Goods 
Hillsboro- Hillsboro Implement Co. 
Hines-John Woods 
Hooll River- Foster 's Saw Shop 

Junction City- Monty's Sales & Service 

Kinzua- DeMeritt's Saw Shop 
Klamath Falls-A. H. Stewart Co. 

Lacrande-Two G. l's Supply Center 
Lakeview-Albertson Tractor Co. 
Lebanon-Hosking Loggers Supply Co. 

Maupin- Murray's Merchandise & Machinery Co. 
MtMinnville-Cascade Tractor & implement Co. 
Medford-M & W Chain Saw Sales 
Milton-Freewater-Biue Mountain Logging Suppl}l 
Milwaukee-Ashland Bros. Rental 
Molalla- Weeks Saw Shop 
Mt. Vernon-MI. Vernon Garage 
Myrtle Point-Mike & Fri tz 

North Bend-Coos Bay Saw Co. 
Nyssa-Service Parts Co. 

Oak Grove-Oak Grove Supply Co. 
Oakrid&e-William's Repair Servi ce 
Ontario-Service Parts Co. 
Oregon CitJ- Aibers Feed & Farm Supply 

Pendleton-Zimmerman & Co. 
Pilot Rock- Mentzer & Ell iott 
Portland-All ison & Carey 
Portland-Andrews & Andrews Equip!. Co. 
Port land- Ever Ready Hardware 
Portland- Karls Machine Shop 
Portland-Mariner's Supply 
Portland-MI. Hood Supply Co. 
Portland- United Rent-Ails 
Portland- Walters Hardware Co. 
Portland-Weimer's 
Portland-Wilson Lawn Mower Shop 

Reedsport -Reedsport Outdoor Store 
Roseburg-Car l Peetz Saw Shop 

St. Helens-Sunset Equipment 
St. Paul- Ernest Hardware 
Salem- Thede's Marine 
Sandy-lewis Coast-to-Coast Hardware 
Seas1de- Hoyer's Homelite Sales & Ser. 
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Staside-lyle's Garden Center 
Sliver Lake-Silver Lakt Garace 
Silverttn-Silverton Feed & Supply 
Stayton-Bob James Mower & Til ler Shop 
Swett Home-Sweet Home Equipment 

Ti1ard-Tidwell Sales & Mfc. 
Tillamtok-Encle's Saw Service 
Toledo-Toledo Saw Shop 

Vernonia- Keasey's Saw Shop 

Wtcoma Beach-Ed's Saw Service & Supply 
Wheeler- Dell Cur tis Moorage 

UTAH 
haver- Bradshaw Auto Parts 

Cedar City-Sheffers Sales & Service 

Ephraim-The Johnson Company 
Escalante- Steel Enterprises, Inc. 

Falrview-Mr. Keith S. Hansen 
Fillmore-McBride lumber Co., Inc. 
ft. Duchesne-Great Lake Timber Co. 

tbnna- Fabrizlo & Sons 
Heber- Anderson Implement & Hardware 
Heber CitJ- Huber·Wilson Equipt. Co. 
Hooper- Haws Sales & Service 
Hurricane- Graff Mercantile 

Kamas-B iazzard Lumber Co. 
Kamas- Kamas Valley lumber Co. 
KJ!nab-Mr. Owen A. Johnson 

Lo1an-Billmark Sporting Goods, Inc. 

Manila- Mr. lawrence P. Biorn 
Manti - Mant i Home Supply 
Moab- Three States Supply, Inc. 
Monticello- Wyman H. Redd 

Neola-John E. larson 

Ocden-Darrell's Oistrl butlnc 
Onlerville-J. E. Crofts & Sons 
Orem- The Sportsman 

Panpltch-Crofts & Pearson Industries 
Price-Price Commission Company 
Provo-Custom Engine & Machine 

Randolph-Hoffmann Tractor Service 
Richfield-Christensen Machine & Supply Co. 
Roosevelt- leavitt Equipment, Inc. 

St. Geor1e-Pickett lumber Company 
Salinas-Allred Bros. Machine Weld ing Shop 
Salt Lake City-Gallenson's & Assoc iates 
Salt Lake City- Joe's Spor ting Goods & Equipment 
SpriniYIIIe-Utah Serv1ce, Inc. 

Tabiona- Wagstaff lumber Co. 
Tremonton- Family Farm Store 

Vernai-Sear le Electri c & App liance 

WASHINGTON 
Amboy- Neal Buildinl Supply 
Allington- Mr. Harold T. Olson 
Auburn-Bob Klontz Sport ing Goods 
Auburn- Valley Supply Co-Op 

Battle Ground-Clark County Dal rymens Coop. 
hltair-Sande Boat Works 
Belltwue-Bellevue United Rent -Ail s 
Bellevue- Eastside Mower & Rental 
Bellerue-Eastside Rental & Equipment 
Bellnn-lathrop Gun Shop, Inc. 
Bellnue-Reinhards Hardware 
Bellin&llam-Arnett Sales 
Benton CitJ- Benton Ci ty Hardware & Appliance 
Botllei- Chas. R. Waters Co. 
Bothe I- The Tool House 
Bremerton- Stenerson's 
Bridaeport- Moen's Marina 
Burien-Buri en Uni ted Rent Ails 

Camas-Camas We lding & Machine 
Carnation- Remingt on's Shell Service 
Castle Rock-Johnson's Engine Service 
Cle Elum-Mr. Andrew F. Bator 
Chehalis-Buck & Son Farm Equipment Co. 
Cheney-Ed's Conoco Service 
Clinton-Hunter Auto Service 
Colfo1- Burns Auto Parts, Inc. 
Co lville - Dominion Motors 
Concrete-Homer 's Saw Shop 

Davenport- Harrinaton Machinery Co. 
Dayton-Bi lls Ri chfiel d Service 
Deer Park-Swinyard Serv ice 
Des Moines-Biais Of Des Moines 
Dunn- Duvall Motors 

Elst Stanwood-lake Goodwin Resort Co. 
East Stan'lfood-Twin City Auto Par ts 
Edmonds-Miller's United Rent·AIIs Co. 
Ellensbur1-Rathbun Implement Co. 
Enumclaw- Hinshaw's 
Ephrata-Mid-State Supply Co. 
Everett-Cascade Tractor Co. 
Everett- Harry " Ki d" Mathews Rent All 
Everett- loggers Service & Supply 

Federal Way- The Tog House, Inc. 
Forks- Peninsula loggers Supply 
Friday Harbor-San Juan Agricultural Co. 

;ir; Harbor-Coast to Coast Stores 
; il Harbor-Len 's Service 
;raham-Erickson's Graham Garage 
Grand Coulee-W. K. Boll 
Grandvie'lf- Killingstad Hardware 
Granaer-Ciay Bells 
Goldendale-Goldendale Equipment, Inc. 
Hoquiam-f. G. Foster, Inc. 

Issaquah-Grange Supply Co. 
Issaquah- l ewis Hardware 

Kennewick- Bennett Rentals 
Kennewick- Washington Hardware & Furniture Co. 
Kent- Burdic Feed Stores 
Kent-Gib's Cars & Rentals 
Kent- Tool Crib Of Kent 
Kinaston-Smi ley's Auto Service 
Ki rkland -Lakesi de Hardware Co. 

Leavenworth-Mottelers Farm Store 
LORI Beach-Bailey 's Saw Shop 
Lona•w-Manthe Equipment Co. 
Loncv iew-Valley Rentals 
Lyle-Hamm's Chevron Service 
Lynden-Albers Feed & Farm Supply 
lynden-Ohlson Tractor & Implement Co. Inc. 
Lynnwood- Oavis Equipt. Rentals Sales & Ser. 
Lynnwood-Nursery 99 

Manson-Chelan-Manson Co-op Ass'n, Int. 
Maple Valley-Craft Center 
Maple Valley-Jim's Trading Post 
Marysvi lle- Marysvi lle United Rent ·AIIs 
Mercer Island- Mobile Supply Co. 
Mercer Island- Western Auto Associates 
Metaline- Mr. C. W. Carroll 
Mill'lftod-Karrer Gunitorium 
Menroe-Monroe Hardware & Sporti ng Goods 
Mortan-Warren logging Supply 
Mt. Vtrnon- Bert Robinson Hardware & Appliance Co. 
Mt. Vernon-Ohlson Trac. & lmpl. Co. Inc. 
Mt. Vernon-Skagit Co-op 

Naselle- Naselle Saw Shop 
North Bend- Fred lewi s ford, Inc. 
North Bend-Summit Inn, Inc. 

Oak Harbor- Motor Repai rs 
Oak Harbor-Oak Harbor Feed Co. 
Oakville-Oakville Auto 
Olympia-Fourth Ave. Garage 
Olympia-Lew Rents • Olympia Hardware Co., Inc. 
Omak-A. L. Ward Co. 

Paseo- Grigg Bui lding Supplies 
Pasco-Kelley's lawnmower Service 
Pomeroy-Hill's Honda Sales & Service 
Portace- Engels Repair & Towine 
Pert Anatles- Ron Buck Sales 
Port Orchard- Nelson's Repair 
Port Orchard- T. B. M. Hardware & Furniture 
Port Tlwnsend-Oiympic Natural Gas 
Poulsbo-Poulsbo lumber Co. 
Prosser-Baker Implement Co. 
Pullman- Pullman Tractor & Implement Co., Inc. 
Puyallup-Kirk's Kozy Corner 
Puyallup- Paulson Motor Co. 
Puyallup-Ranier Tractor & Equipment Co. 
Puyallup- Smith 's Grocery Service 

Quilcene- Magee's Chain Saw Service 
Quincy- Owyhee Welding & Repai r 

RaJmOnd-F. G. foster Co., Inc. 
Raymond-Pacific Wholesa le, Inc. 
Redmond- East Side Mower & Rental 
Redmond-Holl i ngsworth Co. 
Redmond-Slocum Hardware 
Redondo- Redondo Marine Sa les 
Renton- Red & White Construction 
Renton-Seattle Sporti ng Goods, Inc. 
Renton- United Rent·AIIs,-Forte, Inc. 
Republic - Republic Boats and Motors, Ben Butler 
Rid&efield-Larson's Supply 
Rosalia- Farm Supply 

St. John- Ray 's Appliance & TV 
Seattle-Aamons United Rent-Ails 
Seattle-A. A. Rentals 
Seattle-Aleuti an Cold Storage Co. 
Seattle-Aurora Rents, Inc. 
Seattle - Bon Marche 
Seattle - Don Bobo's l apidary Products 
Seattle - Paul H. Eaton, Sr. 
Seattle-5 Corners Service 

HOMELITE BRANCH OFFICES 

. Seattle-Eitee Tool & Supply Co. 
Seattle- Empire Way Seed & Garden 
Seattle-Fisheries Supply Co. 
Seattle-Georgetown Hdw. Co. 
Seattle- Hall 's Farm Store 
Seattle- Hydro Carbon Light Co. 
Seattle-C. W. Johnson Sales 
Seattle-Pacific App liance Co. 
Suttle-Peter Pan Seafoods, Inc. 
Seattle- Rental Machinery Co. 
Seattle- Rental Shop 
Suttle- Rohrer 's Tool Shed 
Suttle- Seattle Marine & f i shing Supply Co. 
Seattle-Sea-Tac Tool & Equipment, Inc. 
Seattle-Skyway Equipt. Rentals 
Seatne-Star Rentals 
Seattle - Tommie's Cycle Shop 
Seattle-Tonkin Brothers Machine Shop & Welding 
Seattl e- Tool Crib Co. 
Seattle - Waldorf Dis tributors 
Suttle-Winkleman Hardware 
Sedro Woolley-Jacks Chain Saw Service 
Shaw lsland- Yansen's 
Shelton- Saeger Motor Shop 
Silverdale-Coast To Coast Store 
Snohomish- Snohomish Valley Co-op. 
Spokane- A & Z Rentals 
Spokane- Diamond Drill Contracting Co. 
Spokane- General Fire Equipment Co. 
Spoklne- Mid·Mountain Machinery, Inc. 
Spokane- Moran Feed & Supply 
Spokane-Northwestern Fire Apparatus Co. 
Spoklne- Power Tool Renta l & Sales 
Spokane- Rental Equipment, Inc. 
Sultan- Sultan Saw Shop 
Sumntr- Sumner Farm Building Supply 
Sunnyslde- Kil li ngstad Brothers Hardware 
Suquamish- Suquamish lumber & Hardware 

Tacoma- City Rents 
Tlcoma- Evergreen Equipment Co. 
Tacoma-- Pleasure Craft Marine 
Tacoma-University Equipment Rentals 
Tacoma- Warter 's Hdwe. & Sporting Goods 
Tacoma- Wayne Buck Sates, Inc. 
Tekoa- Morean & Morgan 

Vancouver- Bi ll & Cal's Totem Rent·AII 
Vancounr-Columbia f armers Supply Ass'n 
Vancnwtr-Vancouver Saw Service 
Vancouver-Western Rentals, Inc. 

Walla Walla- Walla Walla farmers Co.Op 
Wapato-H. R. Short Hardware 
Wenatchee- Berg Hardware Co. 
Wenatchee- Bi ll 's Saw Shop 
Wenatchee- Herb's Rent All 
Wllbur-J. H. llewellyn Warehouse Co. 
Woodland- Woodland Implement Co. 

Yakima- Bounds Equipment Co. 
Yakima- Johnny Rents, Inc. 
Ytlm- Brown Bros. Garage 

Zillah- Scott Fuel Yard 

WYOMING 
Afton - Don Wood Tractor Co. 

Casper- Auto Electric & Equipment Co. 
Cheyenne- Wesco 
Codr - The " Y" Lumber & Hardware 
Cokeville-Dayton Service & Repair 

Dubois- Oubois Electric & Refrieeration 

Evanston-Cazin & Houtz 
hanston- Smith & Jones Timber Co. 

Fo1 Park-Brandt & Wicklund forest Products 

Creybuii -Coast To Coast Store 

Hulett- Hulett Gas & Appl iance 

Jackson- Bell's Handyman Shop 

Lander- Qualily l umber 
Laramie- laramie Auto Parts Co. 
Lln&le- Chester B. Brown Co. 
Lowell - Valley Feed Supply 
Lusk- front ier lumber Co. 

Mountain View- Taylor & Bullock Aut omotive Service 

Newcastle- Hansen Equipt. Co. 

Pinedale- Monte's Service 

Rawlins-LeHorge Motor Co. 
Rock Sprln1s- Southwestern Wyo. Wool Warehouse 

Saratoaa- Shive ly Hardware 
Sheridan- K & B Tractor Sales 
Sundance- Tracy Motor Co. 

Thermopolis- Wyoming Truck & Implement Co. 

Worland- Fausset Implement Co. 

3000 west Valley Blvd., Alhambra, Cll •• 211M Street, Fresno, Cal. • 2234 Auburn Blvd., Sacramento, Cal . • 727 Airport Blvd., So. San Francisco, Cal . • 1575 Carr Street, 
Denver 15, Colo. o 3436 S.E. Milwaukie Ave., Portland 2, Ore. • 113 North Hilhway !11 , North Sill lake, Utah • 1911 22nd Ave. South, Seattle 44, Wash. o E. 3927 
Treot Awenue, Spakane 2, Wash. 
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a 
He was so excited he thought 
he'd never fall asleep. It took 
him all of ten minutes. 

. His first all day hunting trip 
with his dad. It's the most won
derful thing that's happened 
since that gleaming new gun 
showed up undertheCh_ristmas 
tree. 

That feeling of tremendous 
excitement will slowly wear 

SHOOTING 
SPORTS 

FOUNDATION 
INC 

P.O. Box 355, 
Hartford 1, Connecticut 

away by the dawn's early light 
and in the uncomfortable icy 
boat. But, when the first duck 
comes winging in, the excite~ 
ment will erupt full force, and 
one of life's greatest moments 
will be upon h im. 

We are witnessing 
the making of a man. 

Make it a point to take a boy 
hunting- you'll both enjoy it. 

Carry your firearm proudly. It is p·art of your great American heritage- a symbol of freedom. 
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SANDPAPER ~tP 
WITH CL.CTH 
ADHESIVE TAPE 
BACKIN& 

\4--TABLE LEG 

Tape adds strength to sandpaper 
It was annoying to have narrow strips of 

sandpaper break when I was smoothing 
round, curved stock. No more. Now I get 
sturdy backup strength from cloth adhesive 
tape by simply pressing a length of tape to 
the back of a sheet of sandpaper, then 
scissoring off strips of the width I need for 
the job in hand. Colored tapes found in 
hardware stores are excellent for the pur
pose.-Frank Shore, NYC. 

Base molding makes clothes rack 
An attractive back-hall or basement 

clothes rack is easily made from a strip of 
modern base molding-available at all lum
beryards in a variety of woods at 9 to V5 
cents a foot. Just nail or screw a desired 
length to the wall and screw in standard 
clothes hooks at convenient intervals. The 
molding can be varnished or painted to 
match any color scheme in the house.
Roger lsetts, Kenosha, \Vis. 

BEN C. 

Short Cuts 
and Tips 

FROM 
PS 
READERS 

Bike inner tube 
protects plane blade 

Jostled around in a work
shop drawer or toolbox, plane 
blades take a beating. To 
keep mine always cutting
sharp and free of ni<:ks, I 
slip a wide band cut from a 
bicycle inner tube over the 
toe end of the plane body, as 
shown at left. \Vhen I need 
the plane, the guard slips 
off easily .-Bob Gilmore, 
Sonoma, Calif. 

BlOCK SAME 
TH IC.KNESS AS 
BENC.H Tnc:•-.. 

Simple support for work in vise 
This '"clothespin" device gives handy sup

port to hold the free end of long stock 
for planing-or other work at the bench
while using the vise to clamp. For the long 
members of the "pin," use one-by-four pine, 
12" to 16" long. The dividing block should 
be of the same thickness as the bench top 
so the support will slide easily into place 
and remain steady eluTing work.-\V. C. 
Wilhite, Carlinville, Ill. 

STANDARD 
CLOTHES HOOK 

1 
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OU have to see this transistorized 
pygmy portable TV to believe it. It's 
only four inches wide, five inches 

high, nine inches long, and weighs 7~~ 
pow1ds. The batteries to operate it are in
side the package. There are no dangling 
cords or separate battery packs. 

Astonishingly bright, crisp pictures, mea
suring 4~ inches on the diagonal, are pre
sented on the diminutive screen. There is 
a full complement of controls plus an ex
pander switch that will enlarge the image 
you see. vVith the set, you get a combin
ation battery charger-AC adapter for re
charging the batteries or operating the 
set directly from the power line. There 
is also an optional adapter you can plug 
into your car cigarette-lighter socket to oper-

128 POPULAR SCIENCE DECEMBER 1963 

Ba ttery pack consists of three 
4~-volt, rechargeable alkaline 
batteries in a drawerJjke tray at 
bottom of the case. Battery charg
er-AC adapter is at left. 

Picture tube is only six inches 
long. Circuitry i hoehorned into 
space urrounding tube neck. 
Row of controL: ( lower right ) 
a re for service adjustments. 

ate the set from your 12-volt car battery. 
During ci ty use, I got an excellent pic

ture using the built-in, 13-section telescop
ing antenna. The sound was clear and 
distinct with either the built-in speaker or 
the plug-in earphone. The weak signa] sen
sitivity, of course, is no match for a good 
full-size set. As I moved away from the 
b:ansmitter, I found that about 25 miles 
was the maximum distance at which I 
could get an accept.1ble picture on the set's 
own antenna. By plugging in an external 
antenna, however, I got good reception at 
that cHstance. The batteries lasted roughly 
about eight hours on one charge. 

The Delmonico 4T-EOZ is sold by Del
monico international, Maspeth, N. Y. Price 
is about $150.- II ubett Luckett. 
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By Leon Wortman 

OUR Christmas decorations can be 
the talk of the neighborhood this 
year with the help of this easily built 

electronic dancing master. Simply connect 
two wires from the little box to the speaker 
of any radio, phonograph, or tape recorder 
and a string of lights on your tree will 
dance in time with the music being played. 

The lights don't just flash off and on, but 
v·ary in brightness from dim to brilliant 
with modulations in between-depending 
on the music. The effect is truly one of 
visual music. 

All electronic parts are standard items, 
available at almost any radio-parts store or 
from one of the mail-order supply houses. 
The bulbs are the ordinary miniature 
Christmas lights you find in hardware and 
toy stores. They are low voltage, connected 
in a series string so they can be pugged 
into 110-volt house current. For use with 

PS [l[CTRONICS 

the control box, you must 1·econnect them 
in parallel. You can operate up to 24 of 
the bulbs on the box output. 

Cut the two wires connected to each bulb, 
leaving about 3" pigtails for the new con
nections. You'll need about 30' of plastic
covered lamp cord-or better, the thinner 
wire pairs sold for low-voltage controls or 
speaker connections-to make a parallel 
string with 24 lights. Cut one 6' length and 
23 pieces 12" long. Spread the ends of each 
length about an inch and strip ~" of in
sulation from each wire, including the wires 
attached to the bulbs. 

Beginning with the 6' piece, splice the 
pieces together so that you again have a 
30' cord, but with a pair of bare spots at 
each end and at 23 points between. Con
nect the 6' end to the plug. Connect the 
bulb wires, one pair to each pair of bare 
spots. Solder and tape the connections. 
When you finish, you should have a 30' 
string of parallel-connected colored lights 
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INPUT 
LEADS 

T2 

6LACK 1--------------~ 

l 

110 
VOLTSAC 

. . . ,• 

PARTS LIST ... 

' >' 

' c 

C I - 50-mfd., 25-volt elec.trolytic capacitor 
C2- 2,000-mfd., 25-volt electrolytic capacitor 
Rl- 60-ohm, 5·tllaU pot~tiometer 
R 2- 8,200·ohm, %-wau carbon resi.~ror 
R3- 5 .6-oh m, 2-wate carbon resi$tor 
Ol - 2N301 power tran&i$tor 
02- 2N277 power uan..~i$tor 
T 1-Tron.sutor output u arufonner; 

Lafayette type A R -503 or etJUal 
T 2- f 'il(lllten.t tran.$former: 110/ 115-volt 

primary: 12 .6-volt, 2-amp $f!COn.dary; 

St4ncor P-8130 or equal · 
P l - Female comaector socket; Amphen.ol 

type 91-MPF3S or ClJual 
P 2- Male connector plu#: Amphenol type 

71-JS or equal 
S R - SilicoB rectifier, 5-amp, SO-vola; type 

1N l 612 or eftual 
Misc .- Miniature Xmas ligltf!J; 30' of lamp 

cord for lis ht striBS; up to SO' of 
lamp cord for in.put Leath; AC power 
cord; J" X 411 

:C 511 .metal tttility bo:c 

with a distance of 6' from the plug to the 
first bulb . 

The box for the control unit need be no 
larger than 3" by 4" by 5". It doesn't have 
to be metal, but if you do use a metal box, 
be sure to insulate the transistors so they 
do not make elecbical contact with the 
metal. Thin sheet vinyl can be used, or you 
can buy ready-made insulators for the tran
sistors. The silicon rectifier can be bolted 
by its mounting stud directly to the metal 
box without an insulator. If you use a box 
made of insulating material, connect all 
indicated ground points with a wire. 

'• . 'i";· .... ; 
Cost of building this control box will run some
where between $12 and $20, depending on how 
carefully you shop for bargains in parts avail
able at surplus stores and in the mail-order 
catalogues. \Viring, parts, and layout are not 
critical. Just be sure you provide a heat sink 
for the output transistor and insulate the tran
sistors if you use a metal case. 

The output transistor, Q2, requires a heat 
sinJ< to help dissipate the heat generated in 
operation. You can buy a commercially 
made heat sink or make your own of a piece 
of aluminum, following the drawing. Use 
insulating washers under the nuts securing 
the mounting studs or screws, and be sure 
that no parts touch metal where they pass 
through the drilled holes. Notice that the 
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R 2 a200 OHMS 1/2 WATT 

. BROWN 20VOLTS --- - --
Tt ~-.l.C Pt 

C1 +,_-.....-... Rt 
..... 1----t 60 o-4MS 

INPUT 50MFO. 5 WATT 
LEADS 2.5 VOLT 

---• 
BLACK 

---• 

Qt 
2N301 

PRI. 
48·0HM 

R~ IMP. 
5.60HMS 
2WATT .RED~ 

---. 

-=-C2 2poOMFO. 
sec. • 25 VOLT 

Q2 
2N277 

0 0 .___,._ 
UPTO 2.4 MINIATUQE XMAS 
LIG~T~ REWIRED TO 
PARALLEL CONNECTION 

_....~BASe 

COL.LEC EMITTER 
(CASE) Qt 2N~Ot 

+ LOCATING LUG 
......---; . 

CAT~OOE EMITTER 

Sl< IN\&12 - Q2 

-

. . . 
-·~ .. 

I ' ' • :, • .. 
. ~ .,. .• : 

• • . . 
- 4 :.:.! 

.. ·.. ! ' .... 
• \ • • j 

. \ ·,·. . . ~ 

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

' ;·.: ; .. •\ 
~. .. ' . . • . . ·~ ... 

• \ ·.; t . . . . •. I :. • ., 
~. .. ..~ . ... .. ... 

• • :. •. !· . .., 
. .. . ~ 

: . .r 
• 

• • 

tiOVOLTSAC 

PRJ. 
110/11~ 
VOLT 

t2.6·VOLT, 
2-AMP 

GREEN 
SR 
IN1612 

-.. 2.N277 SASE • 
COLL.ECTOR 
(MTG.STUD) 

' . '· ... . . . - -""' -.. ... 
:--~ 

BLACK 20VOLTS 

rO 

. . ""' .... 
·1 . . 

•• •';-
• • ~ 't . . . . . . .. . . . . . . .· . ., . -. .• . .. . . .. . 

• • • •• • 'f 
~ 4.; HEAT 

SINK \i' HOLES 
~16' ~OLE .t. •. i#l 

' ~ ... . / ):: 
; , . . . . . 

. .• ~ •· .. ··Jr" 
• .. ..... t . •. .. . ~ .. 

T / 
""' 

\.. ~ -

connections to the collector are made to 
mounting stud . or screw contacting the 
transistor case. 

Too much heat when soldering to the 
transistor leads or rectifier can ruin these 
parts. As a precaution, grip the leads with 
a pair of long-nose pliers between the 
solder joint and the point where the leads 
enter the case. The pliers act as a heat 
shunt to keep heat from being conducted 
to the semiconductor. 

When connecting the capacitors, be sure 
to observe proper polarity as indicated on 
·the wiring diagram. 

Transistors Ql and Q2 operate on a rela
tively low voltage DC. The transformer, 
T2, steps down the household AC power to 
about 13 volts AC. The rectifier, SR, con
verts this to DC. Although it will vary 
somewhat depending on the line voltage in 
your neighborhood, the DC voltage mea
sured at the collector of the transistors will 
be somewhere in the vicinity of 20 volts 

.1 
/ "" / ' 
\.. ~ \.. ~ \..-4' HOLES 

~ 
3/16' HOLE 

' 

• 

. 
• .. . 

. .. 
• 

' 
• 

' 
. , I . 

' 1 

• 

. ' 
' . 

DC, negative with respect to g:t:ound. . .; 
To use the control box, connect the iri-:. 

put leads across the voice coil of the loud.- ·· 
speaker. If there is an output jack for an . ·· ·/ 
extension speaker, you can use it for your ·~~.;. 
connection. Plug the Christmas light .string ~.;; ·~ 
into the output socket and the AC line cord:-:.:··:;~ 
into a wall outlet. Start the music. Both.' . ' ~ 
the volume control on your radio or phono-. · .. 
graph and the sensitivity control will affect .: 
the way the lights respond to music. ., 

The best way is to set the volume con:. · · · 
trol for the sound level you want for listen- ·· 
ing before you adjust the sensitivity control . ..... ~: 
With the controls set too high, the lights .: :',,:·. 
will burn brightly and steadi1y; set too low, · · ' · 
they will flicker on only on the loudest · ;. 
passages of music. The correct setting is . . ·: 
somewhere in between so that you can get ' 
a full range of varying brightness. When : ,· 
the music stops, or you disconnect the in-
put leads from the speaker, the lights will 
go out. 
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Single-knob hue control is only color adjustment made 
by viewer. Service controls ( left ) are on side of case. 

Personal
use report 

ILL imports from Japan break 
the price barrier on color TV the 
way they did on transistor radios? 

One Japanese manufacturer, Toshiba, is 
now showing a color set they hope to bring 
in soon. To find out whether these sets 
would come up to the high performance 
standards expected by American TV view
ers, I borrowed one from their New York 
office. I used it in my home for about 
three weeks. 

If this set is a fair sample of what is to 
follow, American set manufacturers are go
ing to have a battle on their hands to retain 
hold of the color-set market. 

The Toshiba 16\V~I uses a 16" rectang
ular color tube with sharp, square corners. 
This allows a much more compact cabinet 
than is needed to house the round tube 
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used in American-made sets. The number 
of viewer-operated controls has been re
duced to only one more than the usual 
number on a black-and-white set. The 
extra knob controls the hue. 

I had no trouble getting good reception 
25 miles from the transmitter, using a 
simple antenna located in the attic. The 
quality of the color picture was good-as 
good as any I've seen on American-made 
sets. The black-and-white picture was 
excellent. 

Toshiba has been selling this set in 
Japan for some time now. They say the 
service history of the set in the homes of 
their customers has been excellent. They 
have not yet set a price on it for the Ameri
can market, but rumors say it will be 
around $300.-H ubert Luckett. 
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WAS bound to come-a 35mm SLR 
camera with a through-the-lens ex
posure meter. For average camera fans, 

its · unique metering system should make 
the Topcon Super D the most accurate ex
posure system now available. What's so dif
ferent about it? 

• It senses only the light reaching the 
film, taking an average reading for the full 
area seen through the viewfinder. 

• It reads the light of any lens, regard
less of the focal length, on the camera. 

• It automatically measures light through 
a lens extended for close-ups. 

• It eliminates filter-factor compensation . 
The metering system consists of a printed 

circuit sandwiched in the three-layer reflex 
mirror and hooked up with a cadmium sul
fide photoresistor cell. Narrow slits, de
signed like overhangs, pass seven percent of 
the light through the mirror to the photo
cell . The printed-circuit grid pattern is ar
ranged to take a good sampling of the light 
reflected from the subject. 

The shutter-speed dial and lens dia
phragm are cross-coupled with the meter. 

There are four interchangeable parts : 
focusing screen, taking lens, viewfinder, and 
eyepiece. The camera comes equipped with 
a Fresnel screen and a split-image range
finder. ThTee accessorv screens are avail-. 
able, plus a waist-level viewfinder. 

Other features: depth-of-field preview 
lever, instant-return mirror, and automatic 
lens diaphragm. With 58mm f/1.8 lens, the 
Super D sells for $369. Charles Beseler Co., 
East Orange, N.J. , is the distributor. 

rou e- ens 
eter 

. ' 

·ps PHOTOGRAPHY 

Exclusive feature of the Topcon Super 
D is the built-in, behind-the-lens meter
ing system. The photocell is in back of 
the reflex mirror and internally coupled to 
lens diaphragm and shutter-speed control. 
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INCREASE 
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CAMERA TOP DECK 
Meter reading is visible in two locations: 
It looks like this on camera deck, and 
shows up as pelow through viewfinder. 

EXPOSURE 
DECREASE 

THROUGH PENTAPRISM FINDER 

INCREASE 

To set exposure, you align T -pointer in 
<:enter of V -index. The legs of V in view
finder show half-stop adjustments. 
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The 
Popular Science 

Popular Science's Spotlight Awards were 
introduced to give recognition to compa· 
nies and individuals for outstanding con· 
tributions to American living, as measured 
by the invention, design, development, en· 
gineering, and manufacture of products, 
methods, and material s. 

The Spotlight focuses on the range of con· 
sumer products that concern PS readers
automotive, home-improvement materials, 
photography, tools, boats, outdoo r recrea· 
t ions, electronics. 

The second selection of PS' s Editorial 
Board is the-

lnstamatic 
of 

tem 
hy 

The development of a new film-loading 
system, combined with new film emulsions 
and a line of automatic cameras that ac· 
cept drop-in Kodapak cartridges, has 
earned this Popular Science Spotlight 
Award for Eastman Kodak. 

Readers who look t o our magazine for 
news of mechanical and scientific develop
ments will find the Spotlight a way of il· 
luminating outstanding products and in· 
ventions. 

The lnstamatic camera system (see story 
at r ight) is a fitting recip ient of the Spot· 
light. Eastman Kodak carried f orward the 
design and engineering for development 
of a new type of f i lm load, along with cam
eras to accept the loads. The new system, 
in eliminating threading and film handling, 
will benefit the entire photographic indus
try by adding a new d imension t o sti ll 
photography. In future months you w i ll 
learn about other s ign ificant new products 
in Popular Science, the magazine that re· 
ports the results of science- those material 
advances that provide a better life. 

Robert P. Crossley 
Editor 

John R. Whiting 
Publisher 
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Foolproof picture-taking 
became a reality with 
this new instant-load 
cartridge-camera system 

By Robert L. Hering 

called it Project 13. Interna
tional intrigue was missing, but the 
idea had international overtones. The 

name was given to keep a new photo idea 
under wraps until it got to market. 

About six years ago engineers at Eastman 
Kodak started designing a new camera and 
film-loadin g system that would make pic
ture-taking as simple as using a pencil. 

Complication and confusion are always 
deterrents to snapshooting, which accounts 
for about 80 percent of all amateur picture
taking. Reducing the bother with the me
chanics of taking pictures is the best way 
to increase the fun of photography for 
most people. This Eastman set out to do. 

When the engineers first started kicking 
the idea around, it was called the quick
load program. Its goal: development of a 

I 
I 

I 



new instant-load system. They wanted to : 
• Simplify camera loading and unload

ing. 
• Simplify camera operation with built

in automatic features. 
• Reduce the size of cameras. 
Automation began simplifying photog

raphy when Lcica used one con trol knob to 
advance the film, tension the focal-plane 
shutter, and ad vance the frame counter. 
But the firs t prac tical automated camera 
having a light-measuring cell coupled with 
the camera diaphragm was Eas tman's Super 
Kodak Six-20, introduced in 1938. It was a 
remarkably advanced design for its time, 
but it died with vVorld \ Var II. Since then , 
h Lmdreds of automatic cameras h;we ap
peared , but prac tically a ll use conventional 
roll fil m or cassettes. 

The no-thread, no-fumble cartridge. East
man engineers sta rted de,·elop ing a fi lm 

CONTINUED 

Evolution of Kodapak cartridge 
and lnstamatic cameras 

Cartridge development shown below ]eft in
clude~ ( from top ) early meta l magazine, ' aeu
um-formed pia t ie t'artridge \\;th Hat cover, and 
molded and notched cartridge. F'ourth one was 
made to hold 20 exp osures. Fifth inc.:luded 
rounded corners, ma king sma ller camera!> fea
sible . Development of lnstamatic canwras 
( right ) involved these pro totypes : second one 
scn-;c.•s ASA film -.peed; third indudes cl c.•<:lr i<.: 
eye; fourlh , pop-up flash; lifth, l n:-.tamat ie 100. 

THE CARTRIDGE · THE CAMERA 
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. How the lnstamatic 700's automatic exposure system works 
• 

SHliTTER·RELEASE PIN 

.... 

SHUTTER-SPEED 
DIAL 

rC 

The only decision you need make with 
the Instamatic 700 is the shutter speed you 
want; the camera feeds . in the otlier infor
mation it needs to make a perfect exposure 
-film speed and scene brightness-and com
putes and sets the lens opening. Here's 
how: 

Shutter speed: Turn the shutter-speed 
dial to one of three possible positions 
( 1/250, 1/125, or 1/60 sec.) and you move 
a cam that raises or lowers the left end of 
Lever 1. 

Film speed: Drop a 126 film cartridge 
into the camera and close the back. A slide 
track along the edge of the cartridge stops 
when a sensing pawl drops into a notch. 
Through a linkage, this positions the other 
(rightJ end of Lever 1. (Notice here that 
the left end of Lever 2, which is actually 
attached to the pin on Lever 1, moves up 
and down with Lever 1.) 

Scene brightness: Aim the camera. A 
photoelectric cell reads the light and a 
moving-coil galvanometer transmits this into 
action by m·eans of a needle in a slot. At 
low light levels, the needle moves to the 
right. In bright sunlight, it's at the left. 

Lens opening: The camera sets the aper
ture just before it takes the picture. Press-
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~ SENSING PAWL 

... 

DIAPHRAGM 
BLADES 

PHOTOCELL 

LEVER4 COMPENSATION CAM 
- I f 0 -~ 

....., 
..........--e 

~ 
' , . GALVANOMETER 
~ NEEDLE 

~1 I "NEEDLE·SENSING CAM 

ing the shutter release moves down a pin, 
and the left end of Lever 3 follows. The 
right end pivots up~ driving a needle
sensing cam until it stops against the nee
dle. The cam, simultaneously, raises the 
right end of Lever 2 (the left end is al
ready set by that pin on Lever 1) and thus 
the diaphragm pin in the center of Lever 2. 
The pin, moving up, opens the scissored 
diaphragm blades; the higher it goes, the 
larger the lens opening. Further pressure 
on the shutter-release button trips the 
shutter (not shown) to take the picture. 

What happens if the shutter speed you 
set is too fast, even with the lens fully 
open? Then the galvanometer needle will 
be out of reach of the needle-sensing cam 
when it rises. In that case, Lever 2 will 
pivot, pulling down on the center of Lever 
1. Since the right end of Lever 1 is fixed 
(by film speed) , the left end must come 
down, thus automatically resetting the cam
era to a slower shutter speed. 

Can you increase or decrease exposure if 
you wish? Yes, by turning the compensa
tion cam. This rotates Lever 4, moving the 
pivot to which the diaphragm blades are at
tached and opening or closing blades by 
the equivalent of one stop. 

. 
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load you could drop into a camera without 
threading or fumbling with spools. Among 
the ideas considered was a 135-type cassette 
for 127 film. But the border was too nar
row to take regular 35mm perforations on 
one side of 127 film for 38-by~38 super
slides. Also, it cost too much. 

A major breakthrough came a few months 
later. Engineers suggested a double-ended 
tlu·ow-away film magazine that would make 
loading and UI)loading ·completely auto
matic. 

In its final form, the Kodapak cartridge 
has a supply chamber at one end from 
which a free-floating roll of 35mm-width 
film and backing paper, without spool, 
winds onto a larger diameter take-up spool 
in the other end. Rewinding is unnecessary; 
exposed film is stored on the takeup spool. 

Even photofinishers' needs were con~ 
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Sealed, light-tight Kodapak cartridge has irregu
lar shape so you can load it only the right way. 
Label and numbers on paper backing are visible 
through clear window in camera . 
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what's new 

PHOTOGRAPHY 
Subminiature 
kit has camera 
and projector 

Been wanting a subminiature 
camera? Here's a complete pack
age: Agfa's automatic electric-eye 
Paramet and half-frame projector. 
Picture size is 18 by 24mm. Cam-

. . 

era shoots 40 pictures on a standard 20-ex
posure 35mm roll. A cheaper kit has a 
Parat camera without electric eye. The pro-

- . 
:.-·"' .: .. . . 

. . 

• 

'· 

• 

jector uses a 60mm lens and magazine \\'ith 
a single-lever slide advance. Cost: $119.95 
and $89.95. Agfa, Inc., Rockleigh, N. J. 

Movie light balanced for daylight film 
The daylight-balanced twin-beam Mobi

lite lets you load a camera with daylight 
color film and shoot the film at night with
out a conversion filter. Price, $19.95. Flex 
Electric, Long Island City 1, N. Y. 

Weston sticks to selenium photocell 
Instead of following the trend to CdS 

cells, Weston is retaining the selenium 
cell in their new Master V meter, said to 
give measurements in any usable light. 
$36.95. Daystrom, Inc., Newark, N. J. 

First CdS meter for Brownie cameras 

Projector stand handles 
as easily as an attache case 

Closed for carrying or storage, 
the Portopak is a compact 19W' by 
16J4". Standard model has three 
outlets; deluxe, two three-way 
switches plus switch-conb·olled 
slide viewer. Unit has four adjust
able legs. Weight: 10 lb. Sawyer's 
standard Portopak, $16.95; deluxe, 
$21.95. H. A. Bohm & Co., Chicago. 
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The Automatic 27 is the first Brownie 
electric-eye still camera to use a CdS photo
cell. It has two automatic controls: one for 
daylight, another for Hash. The photocell 
controls available-light exposures. The built
in Hash holder couples to the shutter and is 
focus-linked to the lens. A door hides it 
when not in use. $34.50. Eastman Kodak 
Co., Rochester, N. Y. 
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By Bob Hering Ps PaoTo EDITOR 

Now-three new movie color films are here from Ansco 
After announcing four AnscochTome films for still cameras, Ansco 

now offers three new motion-picture films. The company says the 
films have improved color quality and sharpness, with an ability to 
protect against exposure errors. Two films, one balanced for daylight 
and one for tungsten, have an ASA rating of 100. The third film is 
rated at 200 ASA. At present, 16mm is the smallest available size, 
but 8mm will undoubtedly be offered soon. 

Tips for taking better holiday pictures 
The Christmas holidays offer abundant picture-taking opportunities, 

indoors and out. This year try something more than ordinary on-the
camera flash shots. Night-time color pictures can be spectacular. 
Don't worry about exact color rendition. 

Outdoor evening shots. For a brief period before darkness, the 
sky is still bright enough to register. This is the idea] time for 
shooting night-time color pictures. Set your camera on a tripod. 
Shortly after sunset, make a brief exposure at f/3 .. 5 or faster to 
register the sky and a little shadow detail. Wait until dark. On the 
same frame and without moving the camera, take a time exposure 
with Christmas lights on. You'll get pictures that are closer to 
what you real1y see. 

Fireplace and candlelight picttn·es. Have your camera on a tripod 
and make your subjects hold still for time exposures. Indoor film 
will be faster in this soft, flattering type of light. Candle flames 
register over a wide exposure range. You might try some shots with 
your subject between two or more candles. Bounce flash is good for 
fireplace pictures. 

Bounce flash. With white or very light ceilings, figure exposure 
for on-the-camera flash and open up two stops. Christmas-tree lights 
and similar bulbs will register well over a wide range of shutter 
speeds slower than 1/50 second. 

Germans develop simplified film loading to answer U.S. challenge 
German camera manufacturers have developed a new simplified 

film-loading system for still cameras. It retains the popular film sizes. 
One incidental advantage is the elimination of 35mm film rewinding. 
But it will be next year before cameras appear using the new system. 
It's the German answer to Eastman's drop-in Kodapak cartridge. 

Just in time for holiday use 
A new data booklet, "Adventures in Indoor Color Slides," is loaded 

with tips on improving your color transparencies (Eastman Kodak, 
75 cents). The emphasis is on recording family activities. But tricky 
questions about available-light pictures and how photography can 
work for you are also discussed. It's profusely illustrated with color 
pictures. 
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Hottest new ideas in photography-

The new quick-loading 
New KoDAK Electric 8 Zoom Camera 
Always keeps you ready for action 

• 

There's nothing to slow you down 
when you're out to shoot action 
with this movie camera! The new 
KODAK DUEX 8 Cassette provides 
quick drop-in loading using stand
ard 8mm roll film. Preload several 
cassettes, and you're ready for con
tinuous filming. 

tion-fast and smooth. And you see 
the zoom in the coupled viewfinder! ·· 

New KODAK DuEx 8 Cassette 
uses regular Smm roll film. 
No in·camera threading! 

Cassette snaps into camera. 
Flip it over after first 25 ft. 

Battery-powered motor drives 10 to 
24 rolls of film through the camera 
with never a slowdown, never time 
out for winding. 
Zoom lens lets you close in on ac-

No worry about exposure. Sensitive 
electric eye sets the super-fast f I 1.6 
lens automatically even signals 
when light gets too dim. 

See the new KODAK Electric 8 
Zoom Camera at your Kodak deal
er's in time to capture your holiday 
fun in movies. With built-in filter, 
hand strap, neck strap, one cassette 
and pistol grip-all less than $150! 
Batteries extra. 

-you're set to go again! The more you know about phot ograp hy .. . the more you will count on Kodak 

EASTMAN KODAK COMPANY 
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cameras from KODAK! 

KooAPAK Cartridges are fac· 
tory-loaded with Kodak color 
or b lack-and-white fi lm . 

Drop in a KoDAPAK Cartridge 
--camera's loaded! Load, 
unload- even in bright sun. 

Rochester 4, N.Y. 

New KODAK INSTAMATIC 700 Camera 
Easiest-to-use camera ever designed for fine pictures 

Why will you take better pictures 
with this new camera? Because all 
you have to think about is the pic
ture. The KODAK lNSTAMATIC 700 
Camera takes care of the other de
tails with amazing ease. 

Drop in a KODAPAK Cartridge, 
and the camera's loaded instantly, 
the film speed's set into the electric 
eye. And, in turn, the electric eye 
not only sets the f / 2.8 lens, it also 
adjusts the shutter speed if neces
sary, to insure correct exposure un
der a broad range of outdoor and 
indoor "available light" conditions. 

Flash is this easy. A touch pops up 
the built-in flash holder, sets the 
shutter at 1/30. Focus and the 
lens is automatically set for a per
fect flash picture. 

See how much more rewarding it 
is to take pictures with the KODAK 
lNSTAMATIC 700 Camera. Less than 
$110. Three other new KODAK 
!NSTAMATIC Outfits from les~ 
than $18. All are great 
for Christmas giving 
or getting. See 
your Kodak 
dealer. 

• 

Prices subject to change without notice. Because 
of demand, there may be a delay on some KoDAK 
lNSTAMATIC models; if so, ask your dealer for the 
special lNSTAMATIC Camera Gift Certificate. 

TRAD E MARK 
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Drop a spare set of keys in the windshield
washer reservoir bag. They won't interfere 
with its operation. The bag makes a safe 
hiding place and the keys won't vibrate 
loose as they might if taped to the car. 

....... "'-

WATER 
SHOWS ENGINE 
VIBRATION 

A glass of water placed on the front fender 
will guide you when adjusting the carbu
retor. Turn the idling screws in or out until 
the water is least agitated. At this point, 
jets will be set for smoothest idle . 

• • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • 

A strip of reflective tape, carried in the 
glove compartment, will protect you against 
collision if you're caught with a dead head
light. Strips pasted across the lens will 
show other motorists which light is out. 

HAMMER 
s;,· STEEL BAll 
LIGHTLY TO 

HO LE 

In making a gasket, you can locate and cut 
bolt holes in one step with a steel ball 
slightly larger than the hole. Shape the 
gasket and place it on one surface to be 
joined. Tap the ball lightly over the hole. 

Have you tried these ideas? They're still as good today 
142 as when we first published them five or more years ago CONTINUED 
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-sot and Cold" conditions with 
Spark in the heat 

TOO HOT -Prolonged fast driving or heavy 
load service with spark plugs in too high a 
heat range are frequent causes of overheating 
and pre-ignition. This condition shows up in 
burned or blistered insulator tips and badly 
eroded electrodes. - If this happens, switch to 
ACs in the next lower heat range. 

JUST RIGHT-Properly installed AC Fire-Ring 
Spark Plugs in the right heat range will even
tually show brown to grayish-tan deposits on 
the insulator tips and slight electrode wear, 
indicating mixed periods of high- and low
speed driving. This means that the engine is in 
good working order and the spark plugs are 
operating at the most efficient temperatures. 

• 

TOO COLD -Low-speed, stop-and-go driving 
and prolonged idling with spark plugs in too 
low a heat range frequently lead to deposit 
fouling. This condition is indicated by red, 
brown, yellow and white deposits on the elec
trodes and insulator tips. To correct this, use 
ACs in the next higher heat range. 

The heat range of your spark plugs 
(temperatures at which they oper
ate) has an important bearing 
on your car's performance. While 
other factors sometimes cause the 
fouling conditions shown here, the 
use of spark plugs that run too hot 
or too cold can also result in these 
conditions. But AC Fire-Ring Spark 
Plugs in the right heat range will 
help give you peak power and per
formance. To be sure you have ACs 
that match your kind of driving, 
check your spark plugs today. Then 
ask for AC Fire-Ring Spark Plugs 
in the recommended heat range. 

AC SPARK PLUG § THE ELECTRONICS DIVISION OF GENERAL MOTORS FIRE·ltiNG SPARK PLUGS 
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DRill HOLES 
FOR BOLTS 

SPARE 
RADIATOR 
CAP 

A tip-proof tool tray can be made by bolt
ing a large pie tin or serving tray to the 
top of a spare radiator cap. Mounted on 
the radiator's filler neck in place of the 
regular cap, the tray is right at hand as 
you work in the engine compartment . 

A SECOND lAND 
. MAY IE NEE DID 
FOtt HEIGHT 
OF FRONT 
IUMPER 

A mark painted on your bumper jack will 
tell you quickly just how high to raise the 
car to clear both the flat and the inflated 
spare. On some cars, two height marks 
may be needed, one for jacking up the 
front end and one for the rear. 

• • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • 

To hold a carburetor while you work on it, 
clamp two ~, bolts in a vise and bolt the 
carburetor to these th1·ough the mounting 
holes in the flange. This will provide a 
very rigid work mount without any danger 
of damaging the carburetor. 

144 POPULAR SCIENCE DECEMBER 1963 

DRY 
HOLES IN 
DIPSTICK 

Oil· 
FillED 
HOLES 

Reading the crankcase dipstick will be 
easier, especially when the oil is fresh and 
clear, if you drill four small holes between 
the FULL and ADD OIL marks. The holes 
covered by oil will appear as tiny lenses; 
the others will remain open. 
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Don't send your Chevy to parts unknown! When shock absorbers are 
worn, your car often tells you. It may nose-dive on sudden stops. Keep bouncing 
after bumps. Or show uneven tire wear. When 'it's t£me to replace, ask for the same 
kind of parts that gave your Chevy that smooth ride when it was neu·. Genuine 
Chevrolet Parts. They're built to your car's specifications. so they'll fit and work 
right for a long time. They're easy to get, because the people who install them have 
access to more than 75,000 of them for cars and trucks back to 1938. Ask for Genuine 
Chevrolet Parts by name at your local Chevrolet dealer's or at leading independent 
garages and service stations . .. . Chevrolet Division of General A1otors, Detroit, 
Michigan. Remember . . . It pays to keep your Chevy the Chevy-est. 

WE USE 
GM 

GENUINE 
PARTS 

Look for this sign. 
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By Martin Bunn 

~ USH, Tommy. We'll go as soon 
as the nice man fixes the car." 
Red-haired young Mrs. Fennel 

turned again to Stan. ''I'm taking him to see 
. Santa Claus at the County Shopping Fair. 
Will it take long?" 

"Can't say till I know what to do," said 
Stan, who was in charge of the Model 
Garage while Gus \Vilson was out on a 
road call. "You say the seat belt squeaks, 
but I never heard tell of that, Ma'am." 

"Mine does. You're saying the same as 
they did where I bought it, when I went 
back to complain. Then they tried to tell 
me ~t was bad shock absorbers, so they 
could sell me new ones." 

"It just could be," admitted Stan. 
. "Only it isn't! I had the seat belts put in 
three days ago. That's when the squeaking 
began. So it's the seat belt." 

Helpless before this kind of logic, Stan 
shrugged. "Best thing is for me to road
test the car, if you don't mind waiting a 
few minutes." 

·Mrs Fennel didn't mind, and after eject
ing Tommy from the car with some difficul
ty, Stan drove it around a few blocks. A 
rasping squeak at once made itself so evi
dent he could understand why Mrs. Fennel 
wanted it stopped. The noise was like the 
one he'd tormented schoolgirls with as a 
kid-the agonized squeak of chalk rubbed 
hard on a blackboard. 

Thinking it might be the door weather
stripping or a hinge, Stan opened the door 
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a bit and kept driving. The squeak kept on. 
He drove back to the shop. Gus had re
truned. 

"Everybody's installing seat belts these 
days," Mrs. Fennel was telling Gus. "So 
when this store had a sale I thought I'd 
get them there. But when they couldn't 
stop that awful noise, I knew I'd better 
come here, as my husband always does." 

"We'll sure try to fix it," promised Gus 
as Stan checked the belt anchorages. 

''I'm ashamed of that hole Fred-my 
husband-cut over the back seat,'' said Mrs. 
Fennel. "It's for a new kind of rear-seat 
speaker he ordered but hasn't got yet." 

Gus glanced at the oval opening in the 
rear-deck panel. "Well, it beats carrying 
a slew of packages up there, as some peo
ple do. In a quick stop, they can fly off and 
hurt passengers. The hole is harmless." 

Gus was to remember that speech wryly 
later in the day. 

"Can't we go now?" put in Tommy. 
Stan had removed the anchorage bolt of 

the left-hand strap which screwed into a 
threaded hole in the car floor. He looked 
through the hole at a frame member under 
it, then examined the end of the bolt. On 
it was a small shiny spot. The trouble light, 
maneuvered over the hole, revealed a like, 
though darker, spot on the frame member. 

Putting a washer on the bolt, he screwed 
it back tightly; the washer would raise it 
enough to clear the frame. "If it squeaks 
when you drive out, Mrs. Fennel, come 
right back." 

' "'· • 

.. . . ... 

-
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"Let's go!" wailed Tommy, tugging at 
his mother's arm. 

Some hours later, Gus left on a turnpike 
call. Following a cold snap in November, 
there had been low temperatures until the 
last two days. Now a thaw had set in, but 
the air had a raw, wet edge to it. 

The road call proved to be nothing but 
a broken ignition wire. Gus installed a new 
one, turned the wrecker around, and headed 
home. 

In his mirror Gus saw the car come up, 

. . . -. , . ·' .. . .... 

. . 

. ..... . : .. . . . 

•• . . . 
• 

"Monoxide?" she said. 
• -· "But didn't yot1. put on a 

new muffler last weekr 

none too steadily. It skinned past his rear 
bumper with little to spare, stayed abreast 
of him longer than it should have. The 
red-headed young woman driving it stared 
straight ahead, a cigarette hanging from 
her mouth, hands rigid yet twitchy on the 
wheel. She reminded Gus of Mrs. Fennel, 
but there was no child beside her. He eased 
off the gas to let her pass. 

It was well he did, for suddenly the 
sedan swerved sharply in front of him, so 
close it would have ripped into his fender 
had he maintained speed. Back in the right 
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.lam:, it roared on at turnpike speed. The 
trunk was partly .. open, its lid tied down 
over a package too bulky to permit it to 
close. 

Simultaneously Gus realized several 
things. The car was wandering in a series 
of overcorrected lurches. And the driver 
was Mrs. Fennel. Remembering the hole 
in the rear deck, he made a quick decision. 

Throttling down, Gus swung into the 
passing lane. He overhauled the sedan and 
blew his hom. Side by side with the car, 
he saw Mrs. Fennel glance at him through 
her closed window 
with no sign of recog
nition. 

Gus made urgent 
signals for her to pull 
over. The sedan 
lurched closer, nearly 
sideswiping the truck. 
Staring at the pretty, 
vacant face, Gus 
sounded the hom 

• • • agam m staccato 

need lots of fresh air-to counteract that 
carbon monoxide you've been breathing." 

"Monoxide?" She seemed to take the word 
in slowly. "But Fred's so careful about that. 
Didn't he have you put on a new muffler 
last week?" 

"Yes, but this ·didn't happen because 
of a defective exhaust system," explained 
Gus. "It was partly due to that hole I said 
couldn't do any harm." 

"The one Fred made in the back? How 
could that let in exhaust gas?" 

"Your trunk was open. Monoxide would 
have seeped in 
through the rear 
seat back anyway. 
Through that hole, it 
got in faster. How 
do you feel now?" 

She shuddered. "I 
have an awful head
ache, but I don't feel 
as sick as I did." 

bursts. Something fi
nally broke through 
the woman's inatten
tion. She looked at 
Gus with startled rec
ognition-and the car 
slowed, wavered off 
the road onto the 
shoulder. 

Motorized rickshaw 

"The car's been 
aired out enough. Bet
ter get in to keep 
warm, but don't drive 
off. rn-be right back." Through narrow, crowded alleys 

where rubberneck buses can't go in 
San Francisco's Chinatown, this three
wheeler does the job. 

It combines a rickshaw from the 
East and a motorcycle from Germany. 
With three speeds forward, no re
verse, it does 25 m.p.h., turns in a 
90-inch radius. A loudspeaker delivers 
a taped tour spiel. 

Gus's efForts to 
raise Stan on the 
two-way citizens-band 
transmitter in the 
wrecker failed. That 

Stopping in front of 
it, Gus jumped out 
and ran back. The 
driver's door was 
locked. He rapped on the window. Sec
onds crawled by as Mrs. Fennel slowly 
unlocked the door. Gus Hung it wide, un
snapped the seat belt and hauled her out. 

"Where's Tommy?" he demanded, switch
ing off the engine. 

"1-1 left him-with Mother, after shop
ping," she said thickly. "What happened? 
Did I faint?" 

"You're going to be all right." Spotting 
a blanket on the rear seat, Gus wrapped it 
around her and made her sit on the door 
sill, then opened all the other doors. 

Cars whizzed by. Except for a curious 
look or two, nobody paid them any atten-

• tion. 
''I'd like a cigarette," said Mrs. Fennel 

after a few minutes. 
, "Not yet," said Gus. "Right now you 
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body-listening" call. 

' . . wasn t surpnsmg, as 
Stan listened for calls 
only every hour on 
the hour. Gus sent 
out a general "any-

"This is 2W7673," announced a voice. 
"Anything I can do?" 

"This is mobile 2W 4233," said Gus. 
"Would you phone the state police, and tell 
them I stopped to help a sick woman north 
of turnpike milestone 27 4? Ask if they can 
spare a man to drive her home. No am
bulance needed. Over." 

"Will do. North of 274. Right? Over." 
He fotmd Mrs. Fennel more alert and ap

parently recovering nicely. Untying the 
trunk lid, Gus lifted the huge package out 
and loaded it onto the wrecker. He closed 
the sedan's trunk and saw that it was se
curely locked. For good measw·e he crawled 
underneath and checked the muffier and 
tailpipe joints. All were sound. 

In 12 minutes a state police car arrived. 
After brief explanations, the second h·ooper 
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Result: hter power plants-incl ing a hot new 289-cubic-inch V-8 that weighs 
110 pounds less than the Y-8 it replaces, and puts out up to 101 more horses! 
To provide top performance with lighter engines, 
Ford Motor Company engineers and foundrymen 
pioneered new precision casting techniques that 
mean we can now design lighter engine blocks with 
no sacrifice in strength. 
New materials used for cores and molds and new 
casting methods let us make engine parts with walls 
as thick as necessary- but no thicker. This eliminates 
weight of extra material needed to provide adequate 
strength with less precise casting methods. 
Cutting engine weight through precision-casting 
gives more "go" per pound. This is a major reason 
why th is design was chosen for the engines in the 
Ford-powered Lotus cars-which startled the world 
at the Indianapolis "500"- and the successful Cobra 
sports cars. 
Other engineering assignments aimed at improving 
Ford-built cars have resulted in self-adjusting brakes, 

extended major chassis lubrication intervals and 
other service-saving features, and use of rust
resistant galvanized steel for vital underbody parts. 
Engineering excellence is a big factor behind Ford 
Motor Company's success in bringing you quality 
cars that last longer, need less care and keep their 
value better. 

FORD • MERCURY • THUNDERBIRD 

LINCOLN CONTINENTAL 

MOTOR COMPANY 

WHERE ENGINEERING LEADERSHIP 

BRINGS YOU BETTER•BUIL T CARS 
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in it undertook to drive Mrs. Fennel to 
her home. With relief Gus let both cars 
pull away. 

A late repair iob claimed all his attention 
when he got back to the Model Garage. 
Only when closing up did Gus remember 
something important. 

Today was Christmas Eve, and Mrs. 
Fennel's package-which he suspected was 
a present for Tommy-was still on the 
wrecker. 

Pushing it through one of the wide doors 
of his sports coupe, he drove to the Fennel 
home. Fred Fennel answered the bell. 

"Oh, it's you," was his comment. 
"Seems we all forgot this," said Gus, lift

ing the heavy package over the threshold . 
"I figured Tommy would miss it." 

Fennel swung the door wide. "Guess he 
would-it's his big gift. He's spending Christ
mas Eve with his grandmother, but she'll 
bring him here tomorrow. Gives him two 
Christmases-and us a chance to trim the 
tree. " 

"Is Mrs. Fennel feeling all right?" 
"Just about." Fennel paused. "Look, I'm 

grateful and all that, and if it hadn't been 
so late I'd have come to see you." 

"Wh ' . d?" at s on your mm . 
"I just don't understand how it hap

pened," Fennel burst out. "So the trunk 
was open and there was that hole for the 
speaker. Where did the exhaust come from?" 
. "From the car's own tailpipe." 

"I don't buy that. Here's a car doing 60, 
running away from its own exhaust. If there 
weren' t a leak under it-from a defective · 
mufHer or a bad joint, monoxide couldn't 
have got in. What kind of job did you do 

last week that would have killed my wife
if you hadn't spotted her by sheer luck?" 

Gus took a deep breath. 
"Let's save the question while I explain 

what your wife was in no shape to hear. A 
moving car creates a low-pressure area be
hind it, a sort of suction drag. A car does 
not run away from its own exhaust. It pulls 
some along with it. Station wagons are es
pecially prone to do this. Some people 
leave the rear window of a wagon open for 
ventilation. That sucks in exhaust. 

"With that package holding your trunk 
lid open, fumes were sucked into the trunk 
-and then through that hole in the deck. 
If there'd been no hole, they'd have seeped 
through the seat back, but more slowly. As 
for your question, I checked the exhaust 
system on the spot. It's tight." 

Fennel swallowed in obvious embarrass
ment. "Instead of asking dopey questions, 
I should be thanking you over and over. 
Anything I can do to make up for it?'' 

Gus smiled. "Sure is. Tell me what kind 
of toy comes in that sassy box?" 

Fennel began to rip open the carton. 
"A kid's electric drive-it cart. Look." 
His face fell as he hauled out a collec-

tion of wood, wheels, and hardware. "Omi
gosh! It's one of those 'easy-to-assemble' 
things. I'll be all night putting it together." 

Bemused, Gus picked up two parts and 
fitted them together. Fennel looked at him 
with sudden hope. · 

"Say, any chance you would-Lucy'd put 
on an extra plate for dinner. I know it's 
asking an awful lot, but . . ." 

"It's Christmas, isn't it?" Gus dug out 
more parts. "Besides, I always did have a 
hankering to work on a car this size." 

•••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••• 
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Belgian police cars 
use smokeless fuel 

Police in Brussels are nm
ning English Ford Zephyrs 
on liquid petroleum gas. LPG 
reduces air pollution from ex
hausts, gives longer engine 
life, and is much cheaper 
than highly taxed gasoline in 
the Benelux countries. Cyl
inder heads are modified, 
raising compression ratios. A 

. cylinder in the trunk replaces 
the normal gasoline tank. 
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This emblem is your guarantee 
that the products shown have 
been carefully selec ted for 
va lue, test ed for perfor mance. 
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($9.75 for 1) 
Postp1ld 

RE~ULARL Y $9.95 

U.S. PATENT NO. 
2,954,544 

Plug into car's cigarette lighter socket, and Quickee 
sprays out steady stream of super-heated air for in
stant windshield vision in worst weather. Complete 
with extra-long cord to reach that rear window, 200-
watt heater, 4,800 RPM blower motor, luggage-type 
gift Carryins Case. For 6 or 12 v. Save money! Buy 
2 or more. ~9.75 for one; 2 or more •.•• • •. Eo. $9.50 
(Including postoge, Insurance.) 

.. . ... ,,._ , .,_ .. . 

: No jack, no tools needed with 
REPAIR 'n AIR Instant Flat Tire 
Repair. Seals puncture, reinflates 
tube or tubeless tire in 2 minutes. 
With luggage-type gift Carrying 
Case. Save money! Buy 2 or more. 
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. ' . . ' . . 
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($5. 75 for 1) 
Postpaid 

REGULARLY $5.95 

FLAT TIRE 

· $5.75 for one ••• 2 or more, Ea. $5.50 
· (including postage, Insurance.) 2 MINUTES LATER . . 
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Quiekee Defroster Guns at $9.50 for 2 or : Qulekee Defroster Guns 1t $9.50 ea. for 2 
__ m.ore, or $9.75 if only one is ordered. , , or more, or $9.751f only one is ordered. 
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MarkS 
SHOPSMITH 

5 POWER TOOLS IN ONE: 
9" circular saw, horizontal drill, 

A:MWRICAN CORPORA' 
lttte...Uw ~ ...._ ...... ·etnclaM& 

SAWSM IT H .....--....... 

vertical drill press, lathe and disc sander. 
Has the First Variable Speed Drive • 

world's finest radial a rm s hop 
Performs all basic woodworking operations. Provides 
1 0" sawing capacity, 3Yz" depth of cut. Features ex
clusive out-front controls, switch-over blade, one 
p iece sliding table and Exclusive Vari-Speed Drive. 
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JOINTER 

SANDER 
JIG SAW BAND SAW 

MAGNA single purpose tools 
High quality 4" jointer, 11" bandsaw, 6" belt sander, 
18" jigsaw and compressor/sprayer extend the versa
tility of Shopsmith or Sawsmith or may be used as 
stand-mounted individual power tools. 

I 
MAGNA AMERICAN CORPORATION-Dept. No. 26 

I Inte rstate 75, Evendale-cincinnati, Ohio 452 15 .. 

I Please send me additional information on I the ul timate Shopsmith MARK VII 

I I 
I NAME I 

• 

I ADDRESS I • 

I CITY ZONE STATE I 
L---------...1 , 
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A gift any man will want and use. 
Especially you I 

Dual Heat Soldering Gun it 
Everything that's needed for quick, easy 
soldering and scores of household repairs. 
Features the same Weller " Expert" Dual Heat 
Gun that's used by professional servicemen 
and homecrafters the world over. Pull the 
trigger-tip heats instantly and spotlight illu· 
minates work. Two trigger positions give a 
choice of two soldering temperatures. You 
can switch instantly to high 140-watt or low 

For hi-fi kit building For electrical repairs 
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100-watt heat to suit the job. By using high 
heat only when necessary you prolong tip life. 
Tip is made of copper for superior heat trans
fer and premium plated for rigidity and long 
life. Included: 3 soldering tips, tip-changing 
wrench, flux brush, soldering aid, solder. And 
everything is in a colorful, break-proof plastic 
carrying case. Model 8200PK. $895 
Weller Electric Corp., Easton, Pa. list 

For mending metal For many other jobs 
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PORTABLE 
power tools 

• 

...... ELECTRIC DRILL 

• 

PORTABLE CIRCULAR SAW 
SABER SAW 
FINISHING SANDERS 
BELT SANDER 
ROUTER 
HAND GRINDER 

\ 

-
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7 usic !tits handle 
any drilling job 

1. Twist drill: Most widely 
used type for holes in wood 
and metal up to K" diameter. 

2. Small-shank hits: Twist 
drills with I" shanks that 
permit the use of ~er bit 
sizes in .l" dri1l chuckS. · 

0 

:3. Spade bits: Broad. flat 
wood bits with l" shanks for 

.. drilling 'big holes up to 1l" .· 

' ' 

; 4. Auger bits: More expensive 
- than~ ll!J1e, but Dlalre ..... 

. . . pee . smooth holes ·m wood 
· -':~:· up to· " ·in dia~ . . · · · . . . . ..... . . : ~ . . . . 

' .· •• • ... # . . 
. . . . . . 

5. Screw bits: Combine pilot 
hoi~ clearance hole, and 

·· countersink in one for fast 
· · drillinJt of screw holes. For 

Nos. 6, 8, 10, and 12 screws. 

.. 

~03 

6. Masonry bits: Carbide
tipped for dri1ling brick and 
concrete. Common sizes: ~" 
to *" with 3i" -diameter shanks. 

7. Hole saws: Circular cut
ters for Jarge holes up to 

·. abQut 3". Some · are adjust
.. ;: able to several ho~ . . ·sizes; 

others provide one fiXed size. 

' . . . ' 
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TRIGGER 
SWITCH 

GEARED CHUCK 

SPEED· REDUCING 
GEAR TRAIN 
!USUALLY 2 OR 
3 STAGES 1 

a jack-ol-a/1-jobs, it's 
the king of the portables 

ORE electric drills are sold than any other 
power tool-.md for good reason: They do so 
many things. They've also done a lot of grow

ing up in the past few years. They're more powerful 
than ever and come in a greater variety. 

Today, the average 34'' drill has one-fifth more muscle 
than it did five years ago. The present crop of drills 
also offers reversible and multispeed models. Being 
able to run a drill backward, or at two or more for
ward speeds, can be worth its weight in drill bits on 
some jobs. · 

The variety of drills that exists makes it important 
to know what you're buying. The thing to rememb~· 
is that the big difference in drill size is speed rather 
than just chuck capacity. As a rule, the bigger the 
chuck size, the ]ower the speed and the greater the 
power. Many ~~" drills, for instance, have the same 
motors as their }~" eousins, but they're geared down 
to provide more muscle at less speed. Different-size 
chucks do take bits with different-size shanks, but it's 
their speed that determines the jobs they do best. 

For average home and shop chores, the long-popular 
~" drill is still the best all-around performer. Its rela
tively high speed ( 1,500 to 2,400 r.p.m.) is well suited 
to drilling small holes in metal and up to J~" holes in 
wood, and to driving disk and drum sanders, buffers, 
grinding wheels, and saw attachments. 

CONTINUED 
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gives constant powe·r over a full range of speeds 

.-,---

STEEL-lfz" bit, 700 rpm 

J:' . _ ........... . 

MASONRY-%" bit, 1,000 rpm WOOD-%" bit, 1,200 rpm 

speeds from 600 to 2000 rpm by turning a dial 
Disston's D-38 Dial-A-Power, world's first variable speed drill, lets you choose the exact 
rpm you need-whether boring wood, metal, masonry or plastic. You can even adjust 
speed to suit the size bit you are using. You get faster, more efficient drilling, save wear 
and tear on bits. And at every speed, a revolutionary electronic circuit delivers full, con
stant power at the chuck. The Dial-A-Power eliminates the need for several drills; its 
powerful 4.1 amp motor drives bits up to lh ". Built-in overheat thermostat automatically 
protects motor from burnout. U.L. approved and industrially rated for rugg~d use. Retails 
at $69.95. Hardware and Industrial Products Division, H. K. Porter Company, Inc., 
Porter Building, Pittsburgh, Pa. 15219. 

HARDWARE AND INDUSTRIAL 
PRODUCTS DIVISION 

H. K. PORTER COMPANY, INC. 
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MAKE 

AMERICAN· 
LINCOLN 

BLACK & 
DECKER 

COMET 

DALTON 

MODEL 
CHUCK 
SPEED, 

NO LOAD 
(r .p.m.) 

0·50 1/4 2,400 

0-01 1/4 1,800 

3·01 3fa 1,000 

5·00 l/2 575 

5·05 Vz 575R 

U·100 1/4 2,250 

U-200 1/4 2,250 

U-300 1/4 2,250 

2.5 $23 

2.8 $25 

2.8 $37 

4.5 $55 

4.5 

1.9 $ 16 

· 2.0 $27 

2.2 $33 

U-204 l/ 4 3,000 2.8 $33 

C-600 1/4 800 B $50 

U-120 3,.11 1,000 2.0 $27 

U·220 3/a 1,000 2.2 $37 

U-320 3/a 1,000 3.2 $43 

U-126 liz 375 3 .2 $50 

U-226 1/2 500 4.5 $60 

COMET lfz 680 G $100 

D250·3 1/4 1,200 2.4 $20 

D380 3,.11 900 2.4 $30 

0500·3 Vz 600 5.7 $45 

DISSTON 0·1 1/4 2,200 2.5 $17 
~----~~~+---~-----+---+~-1 

0·25 1/4 1,800 3.0 $30 

0·38 3/a 600 to 2,ooocv 4.1 $70 

DORMEYER S0·8 1/4 2,000 1.7 $20 

DUWEL 
(Electro) 

ELECTR·O 
(Electro) 

r-----~----~---------r---r---1 
SD·7 1/4 1,700 2.5 $23 

MD-6 3;8 1, 700 2.5 $25 

DW130·6 l/4 2,200 3.5 $20 

OW840 3fa 1,250 3.8 $28 

DW841 3fa 1,250R 3.8 $31 

DW842 3;8 650/ 1,250TS 3.8 38 

DW860 t!z 550 4 .0 $35 

OW870 liz 550R 4.0 $38 

OW880 l/2 650/ 1,250TS 4 .0 $45 

11M·4 1/4 2,200 3.0 $20 

238M·4 3,.11 1,250 3.5 $28 

245M·4 3fa 900/ 1,500TS 2.5 $40 

250 1/2 550 3.8 

251 liz 550 R 3.8 $33 

252 1/2 650/ 1,25QTS 3.8 $40 

McGRAW· 70107 1/4 2,000 2.6 $10 
ED ISDN ~----~----+-----'------+---+---'--1 
(Manning- 70110 318 1,100 3.0 $18 

~----~----+-----'-----~---r--'-~ 
Bowman) 70124 1/z 550 6.0 $32 

r-----~--'---r----------+----+---'--1 
70126 1/2 550R 6.0 $35 

B- Battery-powered. 
CV-Continuously variable, 
G- Gasoline-powered. · 
R-Reversible. 
TS-Two-speed. 
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ELECTRIC DRILL 
This speed is higher than 

it should be for larger holes 
in wood or metal, for drilling 
concrete, and for using ac
cessories such as fly cutters 
and hole saws. You can get 
bv if vou us·e care and don't . . 
have to do such jobs too 
often. 

But if vou make a habit 
• 

of drilling rs" holes in steel, 
like to sink screw anchors in 
concrete, or do a lot of other 
jobs that call for extra muscle 
and less speed, you might 
better consider a rs" drill. It 
has the lower chuck speed 
suited to such work. Half
inch drills are even heftier 
and are geared for still lower 
speeds-good mainly for thick 
steel, concrete, and large 
holes in wood. 

Adjustable -speed drills 
carry a higher price tag, but 
are useful for a wide range 
of jobs. Some go from 600 
r.p.m. up to 2,000. Others 
start at 1,000 r.p.m. and go 
to 2,.500. Some are contin
uously variable, while others 
offer two or tlll'ee fixed 
speeds. 

On most of the newer 
multispeed drills, the speed 
control is electronie: You just 
turn a dial or flip a switch. 
Thanks to the modern sili
con-rectifier circuit, the motor 
delivers full power at any 
speed. 

Reversible drills offer sev
eral handy features. If you've 
ever jammed a big twist drill , 
von know it can on]v be . . 
backed out-an onerous hand 
job, hut easy if your drill 
wi1l reverse. With some 
screwdriving accessories, you 
ean remove screws as well 
as drive them. You can also 
reverse sanding disks and 
drums so they throw dust 
awau from you. 

Light-duty drills are ade-

CONTINUED 
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MAKE 

MILLERS 
FALlS 

Quick Facts About 
ELECTRIC DRILLS continued 

MODEl 

LtJ 
N 
en 
~ 
(..) 

1114 1/4 

1144 1/4 

CHUCK 
SPEED, 

NO lOAD 
(r.o.m.) .. 
2,250 .; 2. 7 . $23 

2,250 2.7 $25 

1134 1/4 2,250 2. 7 $30 

1040 1/4 2,250 2.5 $14 

1038 3/a 1,000 2.5 $27 

2838 3Jil 1,000 2.5 $37 

2638 3Jil 1,000 2.5 $37 

880 3fa 3,200 5.0 $40 

1012 lf2 450 4 .5 $40 

412 1f2 450 4.5 $50 

412R lf2 450R 4 .5 $55 

MILWAUKEE 0100 1/4 2,000 2.5 $38 
ELECTRIC f-----__.---+-----1---1---1 

0120 lf4 2,000 3.0 $53 

0220 % 650 3.0 $58 

0270 lf4 2,000 3.0 $53 

0370 3fa 650 3.0 $58 

0125 1/4 2 ,000 8 $58 

0225 :Ya 650 8 $63 

1120 l/2 450 8 $68 

1120-1 l/2 450R 8 $78 

MODERN SD-50* l/4 1,900 2.5 $90 

MONTGOMERY 84C92250 1/4 2,000 2.0 $9 
WARD f----------~--f-------

84C9203 l/4 2,000 2.2 $14 

84C9205 1/4 1,800 3.0 $22 

84C9206 lf4 1,500R 3.0 $27 

84C9204 % 1,000 2.2 $19 

84C9207 % 1,000 3.4 . $27 

84C9308 3fa 800/2,400TS 3.5 $32 

84C9226M lf2 500 6.0 $29 

84C9227M lf2 500 6.0 $35 

84C9256 lf2 650R 3.6 $33 

84C9236M lf2 500R 6.5 $48 

TPC9244 3fa 800 to 2,000CV 3.6 $40 

PORTER-CABLE 107A 1/4 2,000 . 2.5 $37 
f----------f------f------~----~--~---1 

515 lf4 1,800 3.0 $55 

355 1/4 2,000 2.8 $43 

573 1/4 2 ,500 3.0 $54 

577 l/4 1,000 3.5 $65 

141 % 1,000 2.7 $30 

*Combination dri II and saber saw. 
8- 8attery-powered. 
cv -Continuously variable. 
R- Reversible. 
TS- Two-speed. continued 

There are two types of 
battery-powered drills 

WITH BUILT-IN BATTERY 

OR WITH A BATTERY PACK 

And two kinds of bench 
attachments to choose 

HORIZONTAL STAND 

DRILL-PRESS STAND 

.. 
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Quick Facts About 
ELECTRIC DRILLS continued 

UJ 
N 

• 

MAKE MOD EL 

(I) 

::.: 
(.,) 

CHUCK 
SPEED, 

NO LOAD 
(r.p.m.) 

X 
Ow 
a:u 
Cl..
Cl.. a: 
<I:Cl.. 

PORTER -CABLE 149 3,-il 1,000 2.6 $47 
r------+--~~--~----~--~~1 

538 3fs 750 3.5 $69 

516 lf2 550 6 .0 $85 

516R 1f2 550 R 6 . .0 $95 

42724 lf<l 750 B $83 

4 2735 3/s 750 B $85 

42738 1/2 750 B $90 

RAM F·l 1/ 4 1,200 2 .0 $10 
r------+--~~--~----~--~~ 

SEARS 
CRAFTSMAN 

R250 1/4 2.000 2.4 $24 

F-4 3fs 1,000 2.6 $14 

R380 3h! 1,000 2 .4 $34 

R500 112 550 5 . 7 $50 

R550 1f2 550 R 5.7 $54 

9G799 1/ 4 1.300 2.0 $8 

9G798 1/4 2 ,400 2 .5 $14 

9G772 1/4 1,900 2 .3 $20 

9G1100 1/4 1,600 3.5 $34 

9G788 3/s 1.000 3.0 $10 

9G7 75 3/s 1.150 2.3 $24 

9Gll01 3/s 850 3.5 $39 

9G 1103 3fs 1.000 to 2 ,50QC V 3.0 $49 

9G2585 lf2 575 4 .5 $28 

9G2586 1f2 5 75 R 4 .5 $34 

9Gl l 02 1/2 500 3.5 $44 

9G778 112 575 2.7 $45 

SHOP-CRAFT 9740 1/ 4 2,000 2.5 $13 
(Portable 1-------1------lf---_:._-----+---+----! 
Electric) 9748 3/s 1,000 2 .0 $18 

1------~---1-----------r---r---1 
9256 1f 2 600 3.4 $26 

9515 lf2 500 6 .0 $34 

SHOPMATE 1825 1/4 2 ,300 3.2 $17 
(Portable 1-------1------lf-----------t-----t-----1 
Electric) 1826 1/ 4 2 ,300 R 3.2 $23 

~----+-~r-~~~-T~~~ 
1838 3fs 1,000 3 .4 $22 

1839 3/s l ,OOO R 3 .4 $27 

1903 3/s 800/2,40QTS 3 .5 $39 

520 1f2 500 6 .0 $40 

1850 1f2 500 3.6 $2 7 

1851 lf2 SOO R 3.6 $30 

1905 lf2 500/ 1, SOOTS 3 . 7 $43 

B- Battery-powered. 
cv - Continuously variable. 
R- Reversible. 
TS- Two-speed. continued 
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ELECTRIC DRILL 
quate for plain drilling, but 
they may not have the power 
to drive the bigger attach
ments. If you want a drill to 
perform a lot of extra tasks 
efficiently, it's best to buy a 
powerful one. 

The ampere rating on a 
d1·ill's nameplate is a clue to 
motor power in comparing 
models of the same make, 
but is of little use in com
paring different makes since 
not all makers rate current 
draw in the same way. Drills 
that carry an industrial UL 
rating may or may not be 
more powerful than domestic
rated models, but they're usu
ally capable of delivering 
their power for longer periods 
without overheating. Their 
ampere ratings are also likely 
to be a more accurate indica
tion of true motor power. 

Size is some help in de
termining power since hefty 
motors need larger housings. 
Better-quality drills natural
ly run higher in price. 

The newer battery-operated 
drills offer surprisingly good 
power and are fine for jobs 
that are out of reach of house 
current. Their higher price, 
however, recommends them 
only where the use-anywhere 
feature is important. One 
type has a built-in battery 
and is completely cordless, 
while others operate from a 
separate battery pack clipped 
to your belt. 

While you're looking over 
a drill, check on available 
accessories. Some dril1s have 
a line of attachments de
signed especially for them. 
These are likely to be proper
ly engineered to match avail
able power. Vertical and 
hmizontal bench stands are 
available for some drills. 
You'll find them handy for 
sanding and grinding jobs. 

CONTINUED 
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Greatest values in power tools 
-priced to take home now 

SAVE-NEW, LOW PRICE. U-112 
1,4" Dri II Fixkit with smart case: 
powerful %" Drill, polishing bonnet, 
3 bits, grinding wheel, wire brush, 
180-page "How To" book, and more. 
$19.88. 

SAVE $10.07-and get free steel 
case, too. A double barga i n. Black 
& Decker U-137 71;4" Utility Saw 
(regularly $59.95), plus combination 
blade and case. All safety and 
operating features. Only $49.88. 

SAVE $10.07. Powerful orbital 
Black & Decker U-141 Utility Sand· 
er whisks off old paint fast. Swept
back handle. Takes 3%" by 9" sand
paper. Only $19.88. (Optional dust
collecting attachment: $8.50.) 

NEW W' DRILL-LOW PRICE. This 
brawny Black & Decker U-127 W' 
Utility Drill handles construction, 
maintenance and installation jobs. 
Rated for lf2" holes in steel; 1" hard· 
wood. Now priced under $40.00 . 

• 

SAVE $4.07 on the Black & Decker 
U-151 Utility Jig Saw. Makes 
straight, curved or Intricate cuts 
In wood, metal, plastics. Regularly 
$23.95. Only $19.88. (With modern 
case, 3 blades-only $22.88.) 

SAVE ON ACCESSORIES. Gay, 
practical gift. New Black & Decker 
Drill Accessory Chri stmas Stock· 
ing. 22 useful pieces fit all electric 
drills. A $6.00 value if purchased 
separately. Yours for only $3.98. 

8•0 Blacks OeckeP® CHECK YELLOW PAGES "Tools-Electric" 
for nearest B&D dealer. Send 25c for 
180-page book, "How to Choose and Use 
Power Tools" to: The Black & Decker 
Mfg. Co., Dept. P-123, Towson 4, Md. 

World 's largest maker of power tools 

MssteP PoweP® DeWALT® 
AIR TOOLS .. ow•R TOOLS 
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IT'S TWO KINDS OF SAWS 

I U:O KINDS OF SANDERS 

;. . . 
. . .. . 
• • • # .. . . . 
~, . 
" t •• • ... ~· . . ... .. 
. ·: . 
I 

i· ··. ; .. 
. ·• l 

' i . . . 
• 

· OR A TRIMMER OR GRINDER · 

It takes muscle to 
cut big holes like 
the e- an easy job 
for today' s beefed
up power drills. 

Reversible angle
drives double drill 
•;peed for sanding 
or halve it for pol-

.. ishing, as below. 
' 

• 
.. 

' . 
·. . 

. . 
• 

. . .. 

. . .. 
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MAKE 

SKIL 

SPEEDWAY 
lThor) 

STANLEY 

SUNBEAM 

WEN 

Quick Facts About 
ELECTRIC DRILLS continued 

MODEL 

503 1/4 

550 1/4 

560 3/a 

541 lfz 

542 lfz 

468 

203 3fe 

812 

522 1/4 

501 

813 3fe 

504 3/e 

880 

880R 

1420 1/z 

1420R 

527-SC 

D72-SC 1/ 4 

535-SC 3/a 

CHUCK 
SPEED, 

NO LOAD 
(r p m.) 

2,500 

2,500 

1,000 

750 

500 

550 

550 

2,100 

2,100 

2,000 

1,750 

1,000 

600 

600 

550 

550R 

1,750/ 2,200TS 

1, 750/2 ,200TS 

700/ 900TS 

2.5 $20 

3.0 $40 

3.0 $35 

3.0 $37 

3.5 $50 

B $50 

B $60 

2.5 $16 

3.0 $21 

3.0 $30 

3.0 $19 

3.0 $40 

3.0 $28 

3.0 $32 

6 .5 $53 

6'.5 $58 

2.5 $26 

2.5 $22 

3.1 $31 

D76-SC 3fe 700/ 900TS 3.0 $27 

1435R-SC 1/z 150 to 500CV R 6.5 $100 

H131 1/ 4 2,500 3 $16 

138 2,000 2.5 $45 

232 5,000 2.7 $55 

324 1/4 2,000 3.4 $63 

H136 3/a 800 2.5 $42 

237 1,000 2. 7 $67 

338 850 3.4 $73 

H722 400 3.5 $58 

723 1/2 375R 3.4 $68 

123 lf2 550 4.7 $75 

371 lf2 475 

170-3 1/4 2,000 3.0 $20 

180-3 700 3.0 $30 

78 500 3.5 $30 

HD155 550 4.3 $40 

808 3Jil 1,000/ J ,OOOTS 2.0 $30 

B- Battery-powered. 
cv - Continuously variable. 
R-Reverslble. 
TS- Two-speed. 
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What's so 
incredible 
about 
UNIMAT? 

·A metal working lathe usually does only one job. Unimat 
is a fine precision lathe, but it also converts instantly 
into a dead-accurate precision drill press. The rest of 
the time, it keeps busy milling metal, boring, threading, 
surface grinding, sharpening cutting tools and sawing 
wood • 

It makes gears, pulleys, knobs, shafts, nozzles, instru
ments and tools, jewelry, and parts for model planes, 
railroads, cars and engines. 

The complete lathe-drill press package with chucks and 
extras is only $139.50. A post card will bring you free 
literature. Or a $1 bill buys you a complete 40 page 
manual on Miniature Machining Techniques. 

WRITE: AMERICAN EDELSTAAL INC., Dept H-L 
350 Broadway, N.Y. 13, N.Y. 

··. ,.· 

DO JOBS LIKE THESE 
• Cut flush w ith support 

• Cut b ig be am s and posts 

• Not ch withou t undercu tting 

• Cut open ings in walls 

• Prune and trim t rees 

• Dehorn cattl e 

• Home butch ering 

----~ ·- -·--

S end coupon fo r 
" T H E SAWING M AGIC OF W ELLSAW 4 00" 

A 16 page i l lustrated b o o k l et tha t tells 
the story of W ELL S AW 400 versatil i ty 

W ELLS MANUFACTUR IN G CORP. PS-1 2 63 I 
500 Service Rd., Three Rivers, Mich. I 
Name: __________________________ __ I 

I 
I 

A ddress 1 

Cit~------~::=~a~ ___ j 

Cuts %" wood , 
plast ic and asphalt 
ti le, aluminum 

NEW 
and other 
light m etals. 

DREMEL ELECTRIC 
SCROLL SAW 

You'll fi nd uses for this new Dremel you couldn' t accomplish 
with any other type saw. And it's so safe the whole family 
can use it. Ideal for making home repairs and improvements 
• • . projects like cornices, valances, shelves. Makes fast work 
of the most intricate scrolls and curves. When laying asphalt, 
plastic or rubber tile, it easily cuts irregular shapes and 
curves so difficult to do with hand tools. Unique 4-way blade 
holder permits cutting in any direction and to center of 19• 
circle. High speed 60 cycle AC motor produces 7,200 strokes per 
minute. Foolproof, trouble free. Unbreakable nylon housing. 

Mildtl 501 Scroll law complete with 6', 3 wire cord and 7 
saw blades • • •• • ••• ••• ••• • ••••• •• •.•••• • •• •• • ••• • • $12.95 
See your Dremel dealer or order direct qn 5 day 
trial, m oney back ouarantee. S end check or money 
order for $1fJ.95 poatpaid. 

DREMEL MFG. CO., Dept. 123-M, Racine, Wis. 
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·. 
. Take your pick: many 
· ·blades for many j9bs 

Combination: A fast-cutting, 
general-purpose blade for both 
rip a~d cross<:uts-the most 

.. .. ~widely used of all types. for 
·. ·:the portable saw. 
. . . . . . .. 
. :•. ;-s-·. . . . . 
.. . . 

·;· · :Miter or planer: . A <..1>mbfna
. tion blade that's hoUow
ground for extra-:smootb ~ cuts . 

. . . 

' . 
. 
. 

. :. ,•'i. } ' .. 

.. 

... .... :: 

I 

, .... :· ,FiOoring: For wood that may 
·,::·''contain random nails such 
i:; ·,as, old lumber or · flooring. . ' . • 1> . • • . . . . . . 
• • ! .. • 

~J.·l. • •• : • .. 
'!.J.." ,, • • • • • :-' ... . .. ' 
:. . .. : .. 
. :~ .· -~: .. , .' 
. . ··.' •' . ·~ . ' . 
:·:~1:"-_:::Metal-Cuttin : For soft, ·non

·,. :felrous meta,s such as ali.un
. inum. copper, bronze, . lead. 

-· 
' 
·<·· CIU'bine-tipped: Relatively ex-
:·. . ~nsive, but e~tra fru;t, s~tp, 
: · and long-weanng. Especially 
\ '··.good for tough materials such 
:-.: ·as· asbestos laminates and 
. . ' ' ·composition boards. 

' 
\ 

Abrasive disks: Available in 
several cypes for both fer
rous and nonferrous metals 
and masonry materials such as 

. b~ck, ~'tone, concrete, tile. 
·~·· ... . 
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a husky workhorse 
for big panels and timbers 

SPEED· 
REDUCING 
GEAR 
DRIVE 

TRIGGER 
SWITCH 

RETRACTABLE 
BLADE GUARD 

.---BLADE· 
HEIGHT 
LOCK 

BLADE· TILT 
LOCK 

portable circular saw has one big virtue: 
You take it to the work, instead of the work to 
it. When your work is a big plywood panel, a 

10' two-by-four, or a row of porch-deck boards that 
need trimming, portability really pays off. 

Portable saws are no substitute for the cabinetmak
ing precision of a table saw, but they do offer the 
same fast, rugged, versatile cutting in a tool that b·avels 
with you. With special abrasive blades, you can even 
slice concrete blocks in two, trim slate for a terrace, 
or cut various metals. 

Portable saws are rated according to the size· of 
blade they take-from 6}~" to 8~~, or more. Natura1ly, 
the bigger the blade, the bigger the bite-although 
not as much as you might expect. Because only half 
of a blade's diameter is at work, the actual difference 
in cutting depth between the popular 6*" size and a 
big 8-incher is only J~" to 14". All of the saws listed 
here will handle 2" stock, even at 45 degrees, <md 
that's about all you need for most jobs. 

What the larger saws do give you is more power, 

CONTINUED 
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EAS/FSI Vtt4YTO GETTHAT 
HAND·RUBBED lOOK 
First non-pigmented semi-gloss finish ever , 
developed. Accentuates all grain patterns, fll/j~ oul 
colors and wood tones. No primer needed. f/WIJ 
The most luxurious "hand-rubbed" finish 
ever seen! Won't darken or discolor. Easi· n ~L L • 
est to use. For all interior wood surfaces, ~DDinD 
old work or new. At Paint, Hardware, Lum- 11 
ber stores. Send 50¢ for complete wood fin ishing manual, 
P & S Chemical Corp., P.O. Box 466, Buffalo 5, N.Y. 

l/lade by the makeTS of famous FABULON 

SEMI-GLOSS NATURAL WOOD FINISH 

B£ST WELDER MADE FOR THE 
MONEY! Inc ludes full race 
shield e xtr a are ~onles, 
~round clamp, twln carbon arc 
torch, weld!~ rod holder. 
supply or weld!~ and brazing 
rods, s olde r, flux and full s up
plle,._I'LUS ARC WELDING 
INSTRU<.:TION BOOK! ONE 
YEAR OUARANTt::E---10 DAY 
FREE TRIAL. Now you can 

make or repair metal parte for eara, home. farm, ~arden. !'h o p 
o r factory. Works on any 110 v. nour•e plug-ln. CUT. MF.LT. 
BRAZE, SOLDER OR WELD MOST ANY METAL! 

SEND ONLY ~2 00 ( cas h, ck, mo) and pay 
.J • pos tman only $12 .9~ COil 

poa~e or s end •14.9:1 for postpaid delivery. 
Every EXPERIMENTER, MECHANIC, INVENTOR, 
CAR OR HOME OWNER NEEDS THIS SMALL 
WELDER. ORDER YOURS NOW! I deal !tift. MADE 
ONLY BY: 
Midway Welder Co .. Dept. DPS 12. Kearney, Nebr. 

WOOD PRESERVATIVE 
PRESERVES WOOD FOR GOOD! 

Stops Rot! Kills Termites! 

AEC 77 TRANSISTOR IGNITIONS 
Increases engine power 10% . Plugs and points last 
over 75 ,000 miles, 15% Extra miles per gallon, Elim
inate 3 out of 4 tune-ups, Pays for itself quickly, 

Simple 20 minute installation, and GUARAN
TEED FOR 3 FULL YEARS, a real buy at 
$39 .95 . 

Constant\ne's 
B\g "\\-NeW 

Send your order now! Add 75c postage, or send 
for free brochure! AEC, 387 Park Avenue 
South, New York 16, N. Y. 

nee 1812, World Headouarters for Wood Craftsmen 
Largest, m ost complete selec tion of ra.re Importe d and fin
est domes t.ic woods in veneers , lumber , p lywood • .• plua 
Inlays , banding & and ca rvings . Also hand a nd power toola, 

.· veneering, fin ishlng_.u pholstery su pplies, hard-to-find ha rd
. wa.re. Hu nd reds or ne w items- fa bulous dy ed woods, ve

neers , n e w tools! r•e· cut inlaid wood picture kits-over 
· 2 000 items in a I More than a catalog- a manua l too I 

(k';zens of • "how to'' articles on veneering.~ finiahin.r, cabi· 
netry_. e tc. Wood l dentif\ca tJon Chart in NA1'URAL CO L· 
OR. <>end 25<: to help pay postage and hand ling . 
ALBI:RT CONSTANTIN£ANDSON.INC •• Dept. T-6 

2050 hatchester R-d. N- York ea. N.Y. 

Rllsfr 
,,._A,_LB_a_,R_T_co_ N'sT'ANTi'Na"AN'D soN.iNC:-'o."';t:T.:6 - -I 

zoso Eastchester Rd •• New York ea. N. Y. I 
COIIfJOfll Enclosed 25c for ne w Constantine Catalo& and Manual. 

1od•Y' t NAME··········---------------------------------- I 
ADDRESS--------------------·-------------------- I 
CITY .................................. ZONE ....... STATE- -· ···--· I -----------------~ 

• Accuracy for close-tolerance work. 

• Smooth, vibration-free operation for exceptionally 
fine finishes. 

• Supcrfinished, heat-treated spindle and bronze sleeve 
bearings for long, dependable service. 

• 10" swing, up to 34" between centers, for handling 
wide variety of small work. 

• 48 longitudinal feeds, 48 cross feeds, 48 thread 
cutting feeds (Model A). 

• 4 types - 94 models to choose from. Prices start 
at $417 f.o.b. factory. 

Write for Catalog of South 
® 

Send lathes, Milling 
Machines, Shapers, Drill Presses 

SOUTH BEND LATHE, INC. 
South Bend 22, Indiana 

Building Setter Tools Since 1906 

Up to 36 months to pay 
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MAKE 

AMERICAN· 
LINCOLN 

MODEL 

6-00 

DEPTH OF CUT 
~ (in.) 
< w~ ~-~----1 _,!:::!c: 
CX)CI)~ AT 90° AT 45° 

6112 

7-00 7¥2 

BLACK I& DECKER U-136 6¥2 

COMET 

DALTON 

DISSTON 

DORM EYER 

DUWEL 
(Electro) 

U-137 7¥4 

U-336 6¥2 

U-337 7¥4 

U-338 8 

COMET* 8 

088 7 

078 7 

0600 

0650 6112 

0725 7114 

CS-20 7 

DW780·6 7 

2X2 lYe 

2% lYe 

2~, 17/e 

2~6 17/a 

2 1% 

113/4 

11 

13114 

14~ 

12 

11 

11 

10¥2 

123A 

13¥2 

12 

$70 

$83 

$50 

$60 

$75 

$90 . 

$100 

$120 

$45 

$55 

$55 

$70 

$85 

$45 

$44 

ELECTR·O 
(Electro) 701 M-4 7 2'f, 2~ 12 $44 

McGRAW-EDISON 73102 6114 2~2 l:Y4 9 $29 
(Manning· 1-----+------4---+---+---~___, 
Bowman) 73105 7 2U, 2X, 11 $32 

MILLERS FALLS 

MILWAUKEE 
ELECTRIC 

MONTGOMERY 
WARD 

PORTER·CABLE 

626 

717 7 

646 6¥2 

747 7114 

800 81/4 

6291 6112 

6293 6¥2 

6320 6¥2 

6360 71/4 

6400 8114 

84C8900M 61l2 

84C8983M 6¥2 

84C8961M 7 

84C8984M 7 

84C8902M 7112 

84C8982M 8 

170 7 

176 6112 

177 7 

*Gasoline-powered. **Vertical cut only. 
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1 7 
9114 $50 

107/a $60 

11112 $75 

2~ 2 12¥2 $90 

2Ya 2~2 131/4 $100 

21AI none** 10 $65 

21la 1:Y4 10¥2 $70 

2X2 13A 14¥2 $75 

143/4 $85 

15 $95 

2114 17/a 12112 $25 

2¥4 17/a 13 $40 

2¥2 2 12112 $43 

2112 2 13 $50 

15 $58 

15112 $70 

9:Y4 $60 

10 $65 

10 $70 

continued 

PORTABLE 
CIRCULAR SAW 
smoother cutting, and less 
chance of kickback This is 
p articula rly important if 
you're going to be handling 
heavy stock for long periods 
at a time. Manv saws incor-

• 

porate a slip clutch that lets 
the blade jam without kicking 
back. However, most makers 
agree that adequate power 
is still the real key to safety 
and efficiency. 

Portable saws turn at about 
4,000 to 6 ,000 r.p.m. As a 
rule, the higher the blade 
speed, the smoother the cut 
-but only if a saw maintains 
its speed under load. If it 
slows down noticeably and 
seems to labor, it's probably 
underpowered . Your best bet 
here is to tr~' a saw yourself 
before von buv. . . 

Handle design is also im-
portant-and another point 
you can' t judge just by pick
ing up a saw in a store. The 
reason : A top-mounted han
dle feels comfortable for lift
ing, but isn' t as easy to guide 
along the work as one that's 
fairlv low and to the rear. . 

Saw weight is another 
paradox. In most portable 
tools, you want light weight 
and maneuverability. This 
isn' t necessarily the case with 
a saw. \V'ithin reasonable 
limits, the heavier it is, the 
steadier it tracks and the 
more it absorhs jolts without 
kicking back. Heft iness in a 
sa" · is also likelv to indicate 

• 

a large, powerful motor. 
Accessorv tables and cut-. 

ting guides are available for 
. some saws-a point to check 
on. Be sure, too, that a good 
selection of blades is avail
able. Some saws take stan
dard round-hole blades, while 
others 1·equire blades with 
specially shaped arbor holes. 

i 

! ' - ' 
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MAKE 

PORTER·CABLE 

RAM 

SEARS 
CRAFTSMAN 

SHOP·CRAFT 
(Portable 
Electric) 

SHOPMATE 
(Portlble 
Electric) 

SKIL 

SPEEDWAY 
(Thor) 

~TAN LEY 

SUNBEAM 

THOR 

MODEL 

596 

178 

597 

567 

568 

508 

5288 

R88 

R7 

F7 

9G2781 

9G2783 

9G2796C 

9G2789C 

9710 

1870 

1875 

731 

536 

537 

552 

553 

554 

801 

450 

460 

475 

485 

H271 

H272 

H273 

H274 

H85 · 

7210 

7220 

7230 

7240 

E·700 

DEPTH OF CUT 
~ (in.) 
<w ~ 1---~----l -J!:::!c 
cocn:::. AT 90° AT 45° 

1% 

H'a 

71!2 

8 2 

27/a 

7 21fs 

7 21fs 

2 

61!2 21Js H4 

61!2 21Js 13/4 

61!2 2 17/s 

7 21/2 2 

7 2% 17/e 

71!2 2% 2 

2 

13/4 

71!4 2% H'e 

71!4 2% H's 

81!4 27/s 21fs 

7 13!4 

13/4 

2 

7 21/a 2 

7 21/a 2 

7 21/s 2 

21/s 

8 27/a 21/a 

71/4 21/2 21Js 

14 $90 

12 $90 

14112 $100 

14 $120 

17 $135 

17 $145 

16 $145 

11 $50 

11 $62 

12 $20 

131!2 $25 

$33 

123/4 $40 

15 $58 

11 $36 

12 $40 

12 $41 

131!2 $49 

9 $50 

131/4 $65 

111!4 $75 

131!2 $90 

133/4 $100 

lllfe $36 

111/4 $53 

111/4 $70 

131/s $80 

143/4 $90 
• 

10 $45 

93/4 $55 

93/4 $75 

93/4 $85 

16 $100 

101/4 $50 

101/2 $60 

11112 $70 

13 $80 

14X, $140 

Accessories extend the 
use of a portable saw 

STATIONARY 
TABLE 

PROTRACTOR 

TRACK GUIDE 

A tough cutting job? Not 
with an abrasive blade made 
especially foF masonry. 

I 
GOOD SIDE 
fACE DOWN 

BACK SIDE 
'-"' OF WORft 

I 

'BLADE CUTS 
UPWARD 

Portable saws cut upward
opposite of table saws-so 
place work good side down. 

• 

' -·· 

.. 
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How to peck the best 
blade for the job 

7-tooth: For fast, rough cuts 
in softwood , two-by-fours, :md 
p lasterboard. 

7-tooth extra long: For saw
ing logs and timbers up to 
4" thick. Usually 6" long. 

10-tooth: For general cutting 
of hardwood or ~oftwood, 
composition boards, p lastics. 

10-tooth taper-ground: For 
fi ne, finish <;uts in plywood, 
veneers, p lastic la minates . 

14-tooth: For soft, nonfer
rous metals ( alum inum, cop
per, brass) up to ll" thick. 

24-tooth : For fine cuts in 
thin sheet metal and tubing, 
either ferrous or nonferrous. 

32-tooth: For ferrous metals 
(iron and sted ) , pipe, and 
solid ro d a nd bar s t ock . 

Knife blade : For rubber, 
leather. wallboard, cloth, and 
resilient Boor tiles. 

• 
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CRANK· 
PIN 

BLADE 
HOLDER 
MOVES 
UP AND 
DOWN AS 
CRANK GEAR 
ROTATES 

SWITCH 

CONNECTING 
ROD 

DRIVE GEAR 

it makes fancy cuts, yet 
handles heavy stuff, too 

saber saw is the newest member of the 
portable-tool family. Yet in the short time it's 
been around it has already become one of the 

most popular, second only to the electric drill. There 
are good reasons why. 

The first saber saws were intended mainly for fancy 
scrollwork. But they quickly grew into rough, tough, 
all-purpose tools that chomped gleefully through two
by-fow·s, plywood, plaster, iron pipe, hard composition 
boards, Jeather, plastics-in short, just about any ma
terial you can name. 

While not a substitute for fast, rugged circular saws, 
they have their own special advantages. They're light
er, safer, and easier to handle. Their vertical up-and
down blade action enables vou to notch beams, cut 

• 

wall openings for outlets, and make other square-
ended cuts not possible with a circular blade. 

The type of saw you pick depends on the kind and 
amount of cutting you want to do. There's a wide 
range of prices-all the way from less than $15 to $100. 
The cheaper models are handy for light, occasiona] 
use since they're usually small and easy to manipulate. 
But they won't cut as fast or stand up as well under 

CONTINUED 
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with IJIJPAJNJ 
KLEAN-STRIP 
• Fast, clean, safe 

• No afterwash need-ed 

• Non-flamm~b le 

• Refin ish immediately 

Heavy-Bodied 

Heavy-Bodied 
wash type 

Regular 
for furniture 

·work 

THE KLEAN-STRIP CO.,INC. 
• MEMPHIS 6, TENNESSEE • WINNIPEG, CANADA 

• 

t 

• 

• 

• 

G E A R S 
Ia Stock-Immediate DeH.ery 

Gears, speed reducers, sprockets, thrust 
bearings, tlexible couplings, pulleys, etc. 
A complete line is carried in our Ch1cago 
stock. Can also quote on special gears of 
any kind. Send us your blueprints and 
inquiries. 
Send /or Complete Catalog No. 220 
CHICAGO GEAR WORKS 
440·450 N. Gakle:lf Blvd. Chlcaao 12. 111. 

DRILL GlASS/ 
WIT# rHE'' BluE:- Bor~r .. • 
Make handsome lamps from old bottles. Do 
custom lamp making. This is a professional 
tool. 7 I 16"' in dia. Exact size for doing the 
job. Fits %"' drill chuck. 

__...B lue Borer and instructions for drilling holes in 
...._ glass. $2.95 p,p. MAGUIRE'S STUDIO, 

1 1 '"207 Butler Ave., Dept. P.S., Providence 6, R. 1. 

DRAINS cellars, cisterns, wash tubs; $7.95 
.. ·.. IRRIGATES • CIRCULATES • SPRAYS 

1 , 001 u ses. Stainless shaft. Won't rust or clol':'l U se 
1/6 HP motor or larger .•• 3.f.a HP for up to 2,400 
OPB; 4:50 GPH 80' hl~h ; or 1800 GPH from 2:5' well. 
1" inlet; a;.,." outlet. CouJ>Itn~r incluclecl free. $7.95. 

HEAVY DUTY BALL-BEARING PUMP. Up t o :5,200 OPH; 
o r 3 , 000 GPH from 2:5 ' well. 11/4 " Inlet: 1" outlet. $12.95 
Poatpaid. if earl& with order. MONEY BACK GUARANTEE 

Centrifugal and Gear Pumps in All Sizes 
LABAWCO PUMPS, Belle Mead 3, New Jersey 

FOR DAD FOR CHRISTMAS 
TRANS-IT onty $12.95 

TRANSISTORIZED AUTO IGNITION SYSTEM 
TRANS-IT has built In 'coli boo~ter' that main
tains a strong spark at high anrt low speeds. 
T h i s eliminates routed p lugs. worn points. ln 

r'!~;;;~?~ comnlete combu!'tlon with poor g a s mileag e. 
12 V ..., Ten minutes to Install. 

Model BX-14 FOR ALL 6 and 12 VOLT CARS 
6 v Model BX-14A WITH NEGATIVE GROUND 

A R T SPECIALTIES 12042 .los . Campau 
• • • Detroit, Mlcht~ran 48212 

SAW SHARPENING IS EASY 
Super Filer No. 11 joints and sharpens 
hand and circular saws 6" t o 1 0 .. wi th 
all teeth correct in height. depth, pitch. 
bevel. When file hits steel roller. teeth 
are finished . Saw runs true with $9.95 
no side pull. Includes 8 .. file. PPD. 

''TRU-CI RCLE'' 
saw set automati-
cally sets teeth at 
10• or $2.95 
more. 

PPD. 

FREE 
LITERATURE 

S-123 

Life-Size 
Full-Color 

Decorations! 
Ma ke your home a holiday showplace with these delight
fu lly different Christmas decorations! Durab le paper pat
terns printed in bright colors are specially made to use 
on plywood. Simply paste on plywood and cut out with 
saw. It's easy. Strong, weathe rproof Exte rior plywood 
makes figu res last for years. Wonderfu l gifts. Order sev
eral today! Supply l imited. 

SANTA, SLEIGH· AND REINDEER (above) wi 11 delight young 
and old alike! Wonderfu l inside or out, on lawn, porch or 
roof. Jolly 6-ft. Santa, 6-ft.-long Sleigh, 5-ft.·long Rein
deer, each only $1.00. 

JUMBO CHRISTMAS CARDS-
New, different! " Joyous Noel" shows 
child carolers. "Season's Greetings" 
shows ornaments. Includes 104 let
ters so you can personalize card 
with family name. Each 45x70-in. 
card , $1.00. 

ORDER NOW. Orders airma iled by Dec. 8 will be delivered 
before Christmas. No stamps or COOs. Shipped prepaid. 
Supply is limited, so order today! 

i---------------~----i 
I .DOUGLAS FIR PLYWOOD ASSOCIATION I DEPT. PS I 
I Box 1218, Seattle, Wash. (USA only) I 
I Please send me, at $1.00 each: I 
: 6' Santa " Joyous Noel" Card : 

I 6' Sleigh "Season's Greetings" Ca rd 1 
1 5' Re indeer I 
I I 
I Name I 
I I 
1 Address I 
I I 
1 City Zone State 1 
! ____________________ J 
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MAKE MODEL 

AMERICAN- 13·00 
LINCOLN 
BLACK & U-151 
DECKER U-251 

U-351 
DALTON n1111 

DISSTON D20 
023E 

DORM EYER ~~-~ 

DUWEL DW810 
(Elect, u) 

ELECTR-O 211 
{Electro) 

FORSBERG 707 
1 
15 

LESTO GE/ UHS 33/ 1 
USSJ 65 
GE/ UHS 311\l 

McGRAW- 73 103 
EDISON 73109 (Mann ing-

Bowman) 

MILLERS 360 
FALLS 561 
MILWAUKEE 6250 
ELECTRIC 
MONTGOMERY 84C8934 
WARD 84C28990 

84C8986 
891 7 

PORTER-CABLE 300 
548 

RAM R44 
SEARS 9G2 773 
CRAFTSMAN 9G27946 

9G2 772 
SHOP-CRAFT 9581 

(Portable 9210 Electr ic) . 
SHOPMATE 181 0 

(Portable 
Electric) 

SPEEDWAY 808 
{Thor) 805 

445 
508 
509 
511-SC 
510-SC 
JS21-SC 

SK IL 524 
STANLEY H452 

J.14'i 3 
454 
H75 
H76 

SUNB EAM H29 
176·3 

WELLER 88 
WEN 505 

909 
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LLJ 
e,:, 

BLADE .q: 

SPEED, ocr 
LLJLLJ 

NO LOAD ._a.. 
.q::E 

(strokes per min.) a:.q: 

3,500 2.8 

3 2.4 
3,000 2.5 
3,000 2.5 
3,300 2.4 
3,800 2.75 
3.800 3.0 
3.100 1.7 
4,800 3.8 

4,800 3.0 

2,650 1.5 
3 250 3.0 
f . 3.0 
2 900 2.4 
3 2.6 
650 2.4 

3.000 3.0 
3,000 3.0 

3 000 2. 5 
3 000 2. 5 
3, 500 4.0 

3 000 2.5 
2 3.0 
3.050 2.0 

600 to 2 3.5 
4 nnn 2.5 
4 500 3.5 
3,500 2.4 
2 650 2.0 
3,600 2.3 

1 1/1 900 / 2,700 4.1 
2,650 2.1 
3,050 2.5 

2,300 3.0 

2 400 4.5 
3,000 3.0 
2.400 4.5 
3 400 3.1 
3 11nn 3.1 

2,500 / 3,400 3.1 
2, 500/ 3.400 3.1 
1 900 ' 2. 400 4.5 

3.700 2.3 
2 700 2.2 
3,000 . 2.5 
3,100 2. 7_ 
3,300 2.5 
3 600 '3.0 
3,500 2.3 
1.780 2.0 
7 200 4.8 
2,650 1.8 
3.400 6.0 

• 
>< 
OLLJ 
a:u 
a..-
a.. a: .q:a.. 

$43 

~?4 

~40 

$50 
t."'ln 

""" r:: 

" "' r:: 

$30 

$25 

~.dn 

$100 
$1 00 
$135 

$18 
$19 

t. "".ln 

~.dS 

$70 

$26 
~40 

$13 
$50 
$55 

l$100 
$30 
$14 
$2 7 
$49 
$19 
$25 

$25 

~40 

$22 
t so 
$33 
$35 
$39 
~"'I'\ 

$48 
~1'\ 

¢."'!'\ 

$45 
¢.11<; 

$45 

"""" 
$40 

~(./ 

f"AC 

SABER SAW 
hard wear as the bigger saws. 

Higher-priced saws have 
bigger, more powerful mo
tors. They cut faster and 
more smoothly, run cooler, 
and have the steadiness of 
good, solid heft. They also 
have better bearings and 
such refinements as auxiliarv 

• 

knobs for two-hand use and 
removable blade guides for 
extra accuracy on fine cuts. 

Cutting capacity isn't much 
of a question these days, but 
you should look for a tool 
that will slice through at least 
2" stock. Some tools can be 
fitted with special deep-cut
ting blades that will slice 
fireplace logs up to 4" thick. 

What you do want to look 
for is a good selection of 
blade types. Some saws take 
a dozen or more different 
kinds, while others may be 
limited to three or four. A 
few are designed to do an 
especially good job on wood, 
but will not handle metal. 
Be sure, too, that your saw 
takes blades that are readily 
available. 

Blade speeds range from 
about 2,000 to 7,000 strokes 
per minute, with the most 
common at around 3,000 . 
High cutting speeds general
ly give you fine, smooth cuts 
in wood, while lower speeds 
are better suited to slogging 
through metals and plastics. 
For this reason, the average 
saber-saw speed is a com
promise. A few of the new
est saws offer a choice of 
high or low speeds-a luxury 
that naturally carries a high
er price tag. 

If you're interested in a 
particular kind of cutting, 
check on what accessories are 
available. Many saws have 
attachments for cutting cir
cles, and rip guides to help 
you make long, straight cuts. 

v 

• .. 

• 
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I Cuts new teeth in 50 

I seconds-any size 4 to 
16 points. Old teeth 

I fa.ll otr as chips. Easy 
to overate. A · I perfect job. 

I BURR MFG. CO. 
L&~!2, !!~!_B~2.:,_--- LV!> 

Re-Power NOW with a V-8 or 6 Cyl engine Use 
Ford • Chev • Mercury • GMC • Pont • Stude • Dodge or Plymouth 
In .Jee ps, .Jeep sters , Sta-Wgn, Trucks, Kaiser & H. .J, cars. Con· 
version kits $43,35 to 556.90. Want fast action? Give us full lnfor· 
matlon, send $15.00 Dep. and w e will ship correct kit. Bal . COD. 
s e nd full amount tor prepaid shipment. Wire, phone or write today. 
Details FREE. 

HOOSIER MACHINE PRODUCTS CO. 
3.14 S . E. 6th St. Phone 276·3442 Pe ndleton, Oregon 

your own 
~;:; Gem Maker com es complete with all 

net.:essary equipment, Including a s uper-charged 
diamond blade for sawing, and all the wheels for 
grinding, shaping and polishing: also ete 
Instructions. The complete equipment as 
les~ motor and belt for only S36.50, 
r.o.b., Burlington, 'VIsconsln, Wrltt• to
day for Information and If tern
turP. 

8&1 MANUFACTURING CO. 
De pt. s Burlington, Wis. 

FLORIDA 
CAMPSITES-deep in the heart of 0 
the great (440,000 acre) Ocala Na- < 
tional Forest. Isolated, yet accessible. Electricity. 
Best fishing, hunting. Warranty deed. FREE maps 
and photos. 

Winfree Vernor, Deland, Florida 

10-ln. TILT ARBOR SAW 
Comb. DRILL PRESS-LATHE 

12-ln . BANDSAW 
18-ln. BANDSAW 
6-ln. BELT SANDER 
SPINDLE SHAPER 

Kits from $15.50 to 
$39.95 

Satisfaction guaranteed 
45,000 units in use 

Gilliom Power Tools Mfg. Co. 
St. Charles 112, M issouri 

PLANS 
PATTERNS 

Sl 00 each 

or ANY THREE 
$2.00 

REFUNDABLE 

Bring out the full 
natural beauty of wood 

Make a treasured antique glow. Give new wood a 
lustrous satin sheen-on doors, cabinets, paneling, 
furniture. Weldwood® Satinlac19 is extra clear. Will 
not yellow or discolor with age. Easy to apply. Dries 
quickly without bubbles. ~'ater- and a lcohol
resistant. United States Plywood, Protection Prod
ucts Div., 2305 Superior Ave., Kalamazoo, Mich. 

\N E L D \N 0 0 D® 
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C6ANK 
PULLEY 

CRANKPIN MOVES 
SANDING PLATE BACK 
AJIIl FORTH AS 
CRANK PULLEY ROT 

SLIDING BEARING 
BLOCK MOVES SIDEWAYS 

STRAIGHT·LINI 
MOTION 

OR81TAi. MOTION 

DUAL MOTION 
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SANDING PLATE 

you have a choice 
of three: · 

straight, orbital, 
. or dual · 

finishing sander, as its name implies, is the 
tool you need for fine smoothing and for putting 
an elegant, mirrorlike gleam on lacquer, varnish, 

or shellac. It can take a wider variety of abrasives 
than any other power sander and can do many jobs 
that other sanders can't. 

While it isn't built for rugged stock removal like the 
belt sander, it's no sissy, either. It can do heavy work 
like removing old paint, especially on fine furniture, 
such as antiques, where either a· "belt or disk ·would 
gouge dangerously. Its uses range from leveling dry
wall joints to producing satin-smooth finishes on metal, 
plastics, and ceramics as well as wood. 

It's a mistake to assume that a finishing sander is 
just a convenient substitute for elbow grease. While 
you can produce fine finishes by hand, it takes extreme 
care in addition to hard work. The broad, :Bat pad on 
a finishing sander is designed to maintain a more even, 
level surface than is generally possible by hand. 

Finishing sanders offer two basic types of abrasive 
action. Oscillating sanders have an orbital or slightly 
circular motion. Reciprocating sanders move back and 
forth in a straight line. Some dual-motion models offer 
a choice of both actions-you flip a switch that con
trols the movement of the sanding pad. 

The type of action you pick depends on the kind 
of sanding you do most. Orbital sanders work faster 
and are somewhat better suited to heavier removing 
jobs because they cut both with and across the grain. 
Straight-line sanders are slower-cutting, but produce 
extremely smooth, swirl-free results with the grain. 

In practice, however, the actual difference is likely 
to be less than you mjght think. The reason is that 
modern orbital sanders describe a very narrow orbit, 

CONTINUED 
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Available at Hardware. Bu ildin1. Lumber and Stationery Dealers herywhere. 

ARROW FASTENER CO., INC. 1 Junius St .• Brooklyn, N.Y. 

HORIZ. & VERT. COMBINATION BAND SAW 

DEALERS INVITED 

MODEL M-101 
RUI!I!ed, lil(ht weight , H oriz. 
Cutotf for meta ls, wood, plas
tics 6 x :1;-2 C<'\.pacity. Converts 
in Sl'conds to Yert . Jig S<tW. 
Complete with 115V 1,4 H P 
Motor. Automatic Shutoff. 

· Model M-101 is equal to 2 
· Saws for only the price of 

one .............................. $159.95 
MASTER ENTERPRISES, INC. 
DEPT. PS 

1420 S. 11TH ST. 
NILES. MICHIGAN 

Print Your Ow•• 
Carda, Stationery, Advertising, Circulara, 

labels , photo and movie titles, church work, 
tags, etc. SaYe money. Sold direct from fac· 
tory only. Raised printing like enlrfaving, too. 

Own a Printinc Business 
Print forOthera,Good Prollt.Have home a hop. 
Junior press $15; Senlor$35up. We supply eve· 
1',-thing. Euyrulee.Pays for self in short time. 
Write now for free detaila. 

KII:LSIIY PRIESSU, Z•S3 Merld .. , C.••• 

Build your own Mini Scooter or Kart 

I 

A-6 Mini scooter plans detailed ................ $2 .00 
A-7 Kart Plan Stationary axle ........... .. .... . $2.00 

Complete Handyman's Catalog .•.. Now you 
• can order hard to aet clutches, sprockets. chain, 

wheels, pans and woodworking tools by mail 
• •. . 25t Refund on Purchases. 

llHE DORR COMPANY 2924 4th Avenue So., 
, Minneapolis 8, Minnesota 

Fight BIRTH 
DEF 

SMALL 
PLIER ... 

BIG GRIP 

No. 424 MITV MIDGET 
This midget plier will be a prob
lem solver for you on hundreds 
of small gripping jobs in tight 
places. Gives you firm parallel
jaw grip ... four smooth working, 
can't slip .adjustments. Jaw ca-
pacity 1/2 inch . Length 41/2 inches. 
Be sure it's a genuine Channel
lock. Look for the trademark on the 
handle. Write for catalog showing 
complete line of pliers. Made Only 
By Champion DeArment Too 
Company, Meadville, Penna. 
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Quick Facts About 
FINISHING SANDERS 

MAKE 

AMERICAN· 
LINCOLN 
BLACK & 
DECKER 

DISSTON 
DREMEL 

DUWEL 
(Electro) 

ELECTR-O 

McGRAW· 
EDISON 

MILLERS FALLS 
MILWAUKEE 
ELECTRIC 
MONTGOMERY 
WARD 

MODEL 

10-00 

U-241 
U-341 
DS· l 

300 
302 
353 

DW820 

221 

72104 

72107 

580 

6000 

84C8514 

TYPE OF 
ACTION 

dual 

I 
orbital 
orbital 

stra i line 
strai line 

traight line 

l ~tr"'ight line 

traight line 

orbital 

orbital 

orb ita I 

I 

SPEED, 
NO LOAD 
(strokes 
per min .) 

< 
~-a:· c: CC.-
C · ccCT 
CL..!!. 

251/3 $45 

40112 
13 

7 200 21 
6 25 

4,800 29}1', $30 

4,800 29}1', $25 

14,400 18 $12 

3,000 25 $18 

500 

10,000 

PORTER-CABLE ~1~4~5---+~o~rb~it~a..!_l ~~~~~~~~~ 
1068 orbital 

RAM 
SEARS 
CRAFTSMAN 

SHOPMATE 

9G762 
9G2581 
9G768 

9G2241 

(Portable 1800 
E 

4 
4 

orbital 1 
orbital 

3 

orbital .· 4,000 26li.J $19 

orbital 4,500 25113 $25 

SKIL 592 orbital 000 25 

164-SC 

D25·SC 

STANLEY H37 
H 

404 

n.a.-Not available. 

orbital 3,000 or 
4 500 

000 

31112 $36 
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less than W' wide in most 
cases, so swirl marks are kept 
to a minimum. This makes 
the orbital a fine general
purpose sander. The straight
line sander is a good choice, 
on the other hand, if you're 
mainly interested in extra
fine finishes where speed is 
not as much of a factor. 

One good test of a finish
ing sander is to tum it on 
and then bear down on it. 
If it stalls easily under mod
erate pressure, it may be 
underpowered. This, how
ever, is for a test only. In 
use, the proper technique is 
merely to guide the tool, not 
press on it. Heavy-handed 
pressure simply slows its cut
ting action and makes it 
more likely to scratch rather 
than smooth. 

The size of the sanding 
pad is an indication of the 
amount of work a sander can 
do. Obviously, the bigger 
the pad, the more area it can 
cover at a time. On broad, 
Hat surfaces, this is an ad
vantage. On the other hand, 
if you do a lot of work on 
irregular surfaces and in 
hard-to-reach places, a small 
pad is easier to maneuver. 

If you're going to use a 
sander on vertical surfaces or 
for ceiling work, the type 
with auxiliary knobs that can 
be shifted to the side or 
front are mighty convenient. 
Although finishing sanders 
don't compete with belt sand
ers in kicking up dust, they 
do chew up their share. 
Some of the newer models 
come with a dust bag or can 
be fitted with a dust col
lector that connects by a hose 
to a shop vacuum or regular 
household vacuum cleaner. 
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Booklets You Can Order 
to Help with Hobbies 

The following booklets are offered 
either free or at a small charge by the 
sources listed with each. Please order di
rect-not from PoPULAR SciENCE. 

TOOLS 
Things to Make on the Tools You Own. 
Rockwell Mfg. Co., Delta Power Tool 
Div., Dept. P, Pittsburgh 8, Pa. $1. 

AUTOMOBILES 
So You're Going to Drive (handbook for 
young drivers) . The Pure Oil Co., Dept. 
P, 200 East Golf Road, Palatine, Ill. 

Free 

PHOTOGRAPHY 
Better 35mm Snapshots. Eastman Kodak 
Co., Dept. P, Rochester 4, N.Y. 50¢ 

ELECTRONICS 
Dictionary of Electronic Terms. Allied 
Radio Corp., Dept. P, 100 North Western 
Ave., Chicago 80. 50¢ 

Lower the Cost of Fun with Tape Re
cording. Sarkes Tarzian, Inc., Dept. P, 
East Hillside Dr., Bloomington, Ind. 

Free 

HOME IMPROVEMENT 
Wood Siding: How to Install It, Paint It, 
Care for It (Home and Garden Bulletin 
No. 52). U.S. Government Printing Of
fice, Superintendent of Documents, Wash
~ngton, D.C. 20402. 109 

Get Organized Outside with an Outdoor 
Storage Center (plans and instructions) . 
Western Pine Assn., Dept. P, Yeon Bldg., 
Portland 4, Ore. 5 ¢ 

Fences: 20 Ways to Add New Dimension 
and Privacy to Your Yard. Masonite 
Corp., Dept. P, 11 W. Washington St., 
Chicago 2. Free 

PROJECTS 
Bright Ideas with Reynolds Do-It-Your
self Aluminum (plans for furniture, stor
age units, decorations, etc., made from 
aluminum). Reynolds Metals Co., P .O. 
Box 606-P, Richmond 5, Va. 10¢ 

CUp and save • • • more to come 

FIX Up ' Prolic;ct 1 DAR 
• Tip:, frvi ll c~ 

FiVE WAYS TO BETTER 
WOOD FINISHING 

Use DURATITE WOOD 
DOUGH for profes
sional results when 
you fill holes. joints, 

5.~=~ creeks In wood before 
..... finishing •• This plastic 

wood filler permits one-time fills In deep 
Comes In nine populer waod·finish colors. 

U.. DURAntE WOOD 
DOUGH to replace 
mlsslna ffllaree or 
trim. Molds like doup 
- hllrdens Into waod. 

~~;;) Shape~ with fi or 
knife. Sands •sy. Takes st81ns. A professional 
quality pintle wood filler- used since 1923. 

I 

-

Use INDO WOOD 
SEALER and SATIN 
FINISH for clear, low· 
gloss finishes on 

SAnNFOOSI paneling, cabinets, 
(CUNOI 

~"""' """"""'"""'~""" antiques, woodwork. 
Dries dust-free in 15 minutes- ready for second 
coat in about 2 hours. Primes, seals, finishes. 

.~=~ Use INDOTHANE 
Polyurethane Finish 
wherever wood sur· 
face must take abuse. 

~ Twice as tough as 
ordinary finishes on 

floors, stairways. outdoor furniture. Resists scuffs, 
weather, water. Never discolors. Never needs wax. 

If your dealer ~oesn't carry these products, 
please send us his name and address. 

DAP INC., Dept. 40-Z DAYTON 31, OHIO • SUBSIDIARY PLOUGH, INC. 
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Fast belt changing 
makes it easy to use 

Belts slip on and off 'vith
out d~assembli:ng tool so you 
can switch them quickly. 

Perfect belt tracking is 
simple to maintain with ad
justment knob on the side. 

Bench stands come for some 
models or can be homemade 
to give a st ationary tool 
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a fast, rugged remover 

TOOTHED 
DQIVE BELT 

FRONT 
BElT 
SPOOL 

BELT· TRACKING 
ADJUSTMENT 

TRIGGER 
SWITCH 

SPEED· 
REDUCING 
GEARS 

belt sander is the most versatile and prob
ably the most important of the various types of 
machine sanders for general woodworking. For 

some jobs, such as boatbuilding, it is almost indis
pensable. 

It excels at rapid stock removal, making it the ideal 
tool for leveling and smoothing large surfaces or trim
ming pieces for an exact fit. It's also the fastest and 
most efficient tool for stripping old paint or varnish 
from flat surfaces. With proper choice of belt and 
platen, you can even sand marble, plaster, slate, stone, 
plastics, and metal. 

Belt sanders, once an expensive tool used only by 
professionals, have been coming steadily dovm in price. 
\Vith models selling for as little as $40, the belt sander 
is practical for home-shop use. 

\Vhen you acquire a belt sander, you'll find it does 
a lot more than just speed up operations you have been 
doing by hand. It will cause you to change your tech
nique for many common woodworking procedures. 
For example: The slickest way to make a cabinet 
corner joint is to cut one side slightly oversize, then 
trim the overhang flush with the other side using the 
belt sander. You automatically take care of any slight 
warp or inaccuracies in the fit . 

The pmtable belt sander uses a continuous belt of 
coated abrasive running on two pulleys, one at each 
end of the machine. The rear pulley is powered by 
the motor through a reduction drive. The working 
area of the belt is backed by a shoe or platen on the 
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bottom of the tool. The abra
sive action of the belt is all 
in one direction-from front 
to back. This gives excellent 
control of the direction of 
cutting action, particularly 
important in .working grained 
materials such as wood. 

TYPE 
OF JOB 

ROUGH 
REMOVING 

INTER· 
MEDIATE 

SMOOTHING 
FINISH 

SANDING 
POLISH 

SANDING 

GRIT SIZE 
TO USE 

50 
(coarse) 

80 
(medium) 

120* 
(fine) 

-
320-400 

wet-or·dry 
used wet* The speed with which 

stock can be removed de
pends on the grit size of the 
abrasive used and the speed 

•Applies to sheets only; fine finishing not generally attempted 
with be It sanders. 

of the belt. A coarse grit and 
high speed remove stock fastest. With a fine grit, 
maximum useful speed is limited by the danger 
of burning the wood and clogging the abrasive. 
Belt speed is specified in surface feet per minute. 

Sizes of belt sanders are determined by the 
width of the belt. They are available in 2W', 3", 
and 4". The trend in newer models is toward the 
wider belts. Obviously, the wider belt will sand a 
large surface more quickly and is also easier to keep 
from gouging the surface. 

Your own needs will go a 
long way in d etermining 
which belt sander is best for 
you. A powerful, heavy-duty 
machine may be ideal for 
making short work of large 
horizontal surfaces, but it 
would be a white elephant 
if you IRainly want to sand 
taped joints in plasterboard 
walls and ceilings. Speed, 
too, depends somewhat on 
whether you're interest ed 
most in fast stock removal on 
large surfaces using coarse 
grits or will be working more 
with finer grits and on small 
jobs where high speeds are 
not so essential. 

MAKE 

AMERICAN· 
LINCOLN 

BLACK I. DECKER 

MILLERS FALLS 

MONTGOMERY 
WARD 

PORTER·CABLE 

MODEL 

11·25 

U-346 

830 

840 

84C8555 

84C8533M 

165 

136 

153 

564 

99G2239C 

4 

3 
3 
4 

3 

3 

3· 

3 

4 
4 

Try the heft and balance 
of a belt sander before you 
buy. Check the ease of 
changing belts and adjusting 
the pulleys for correct belt 
tracking. Find out how much 
of a chore it will be to keep 
the machine properly lubri
cated. If you will be work
ing indoors, you'll want to 
consider a dust collector, 
since sanding dust is a prob
lem with belt sanders. Some 
models have a bag attached, 
while others connect to a 
separate vacuum cleaner. 

SEARS 
CRAFTSMAN 

99G22399C 4 

SHOPMATE 

SKIL 

SPEEDWAY 
(Thor) 

STANLEY 

WEN 

1860 

405 

594 

595 

555 

H493 
H494 

496 

H31 

910 

*Available separately. 

4 

4 

3 
3 

3 

3 
4 

4 

3 

3 

Grit sizes listed above 
refer to both sheets and .., 
belts so chart can be 
used as a guide to 
selecting abrasives for~ 
finishing sanders r:'7l ~ 
well as belt 

BELT 
SPEED, NO 

LOAD 
(ft./min.) 

1,100 

1,700 

1,300 

1,450 

850 

1,600 

880 

1,425 

1,425 

1,500 

1,100 

1,100 

1,400 

1,350 

925 

925 

950 

850 

1,350 

no yes* 

no yes* 

yes* no 

yes* no 

no 

no 

no 

no 

no 

no 

no 

yes 

no 

no 

no 

yes 

no 

no 

no 

no 

yes* 

yes* 

yes* 

yes* 

• 
no 

no 

no 

yes* 

yes* 

1,100 or 1,275 no yes* 

1,600 no no 

850 no no 

$90 

$80 

$85 

$40 

$80 

$45 

$70 
$100 

$100 

$100 

$45 
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Some of many kinds of 
cuts a router can make 

CORE BOX 

RABBETING 

V·GROOVING 

VANING 

ROUNOING·OVER 

STRAIGHT 

CHAMFERING 

STRAIGHT 

COVE 
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COMMUTATOR 
BRUSH 

ENTIRE 
HOUSING 
MOVES UP OR 
DOWN TO 
CONTROL 
CUTTING 
DEPTH 

-COLLET 
CHUCK 

BIT EXTENDS 
BELOW BASE 

it makes difficult 
jobs look easy . 

router is probably the 
least appreciated, by the 
home craftsman, of all the 

portable power tools. Possibly this 
is because it is the one power tool 
that has no counterpart among 
hand tools. Until you've actually 
owned one, you have no idea of 
the kinds of jobs you can do with it. 

By contrast , almost no profes
sional cabinetmaker would h-y to get along without a 
router. More than any other single factor, a router can 
make the difference between furniture that looks 
''homemade" and that which looks professionally cus
tom-made. 

And the difference is more than skin-deep. Conb·ary 
to the notion commonly held by those who've never 
owned a router, it is not just a tool for adding fancy, 
decorative touches. It is the tool of first choice for 
many operations required for classic wood joinery. 

That hallmark of quality fmn iture, the dovetail 
joint, for example, can only be made rapidly and 
efficiently with a router. With a router and dovetail 
jig, you can turn out dovetailed drawers almost as fast 
as you can nail together butt joints. You can make 
precision-fi tted mortise-and-tenon joints as quickly as 
you could with the combined facilities of a table saw 
and d rill press. Spline joints, tongue-and-groove, rule 
joints for drop-leaf tables, half-laps, dadoes, and rab
bets are all made with astonishing ease using the ap 
propriate cutter in a router. 

Furthermore, the router is remarkably adept at cut
ting shapes from plywood or other panels. You can 
cut a circle that will be as true and smoothly finished 
as though it had been ·turned on a lathe. Using a tem
plate guide, you can cut out as many exact duplicates 
of irregular shapes as you want-and the edges will 
have a perfect finish. 

In making kitchen cabinets with plastic-laminate 
tops, the router is almost indispensable .if you want to 
match the quabty of professionally built units. A spe
cial carbide-tipped cutter and edging accessory enables 
you to trim, join , or bevel edges of the rigid plastic 
after it is glued in place-and this is about the only 
way you can get first-rate results with this material. 

The graceful, flowing lines of Danish modern chairs 

CONTINUED 
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Hemorrhoids 
Way Without Surgery 

Stops Itch - Relieves Pain 
For the first time science has found a 

new healing substance with the astonishing 
ability to shrink hemorrhoids and to relieve 
pain -without surgery. 

In case after case, while gently relieving 
pain, actual reduction (shrinkage) took place. 

Most amazing of all- results were so 
thorough that sufferers made astonishing 
statements like "Piles have ceased to be a 
problem!" 

The secret is a new healing substance 
(Bio-Dyne®)-discovery of a world-famous 
research institute. 

This substance is now available in sup
pository or ointment form under the name 
Preparation H®. Ask for it at all drug 
counters. 

Please ~lention Popular Seienee 
When Writing to Advertisers 

GENUINE ALNICO 

AMAZING, PERMANENTr NON-ELECT1UC. HIGHLY PRACTICAL. 
Conduct tntereat!Dir ~rtmenta. Hundreds of uaH. Retrieve vlllu· 
able steel ttema such as JrUUS, tackle from fresh or salt water; tools 
from tanks A: drams. GUARANTEED. '1'r7 ~ ma&'Jlet one week. 
MoneY back tf l'OU are not well·pleued. 
S· 90 ( Wt. 5 oz.) Has pull ot 15 lbs. on steel block ...... $ 3.50 
S-500 ( Wt. 13 oz.) Has pull of 50 lbs. on steel block ... . $ 5,00 
S-575 ( Wt. 18 oz.) Has pull of 75 lbs. on steel block .... $ 7.00 
S-625 1 Wt. 70 oz.) Has pull of 125 lbs. on steel block ... $10.00 
S-710 (Wt. 53 oz.) Has pull of 225 lbs. on steel block .... $18.00 
S· 44 Rod Masmets for Electric Guitar~; 114 ,. Dla. x 1V4 ,. 12 for $ 4.00 
S· 47 Hot Pad Magnets. 10 for S1.00 •............ :SO for $ 4.87 
S· 35 Science Experimenter Kit of 8 11Ul2'rlets ............ $ 2.00 

Seftd M.O. or c4•ck. We POW J>Odage. Sorry no C.O.D.'a. 
MIAMI MAGNET COMPANY, 3240 N.W. 27th Ave., Miami 42, Fla. 

- ---------------- --·----

, 
, 
.· . 

··: .· .. 
' .. . . . ' . " . ). . ·": ·.· . ~ . · .. : .· ~.. . .. .-( . . . .... . •. . .. . . .. : . . ~ . . .. • .. 

are 

spray 

~t?l 
Spray cans 
25 colors 

69¢ ea. 

'ti 
SPRAY PLA is a new kind of enamel finish, 
hard as nail polish-yet easier to apply. Dries 
even faster. Makes things look 
new, not painted. Developed for 
hobby models, SPRAY PLA's fine 
quality is unapproachable. Only 
69¢ in cans just right for every 
little thing. Isn't there something 
special you'd like to SPRAY PlA 
today? 
At hobby stores and hobby depts. 

~ TH€ T€STOR CORPORATION 
\..!) Rockford, Illinois 

Touch-up 
and trim 
bottles 
54 colors 

15¢ea. 
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:Jobs ·uke the5e.~make tile : 
router really ·;ay off 
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PANCY ma• MOLDING 
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ROUTER 
or the sculptured look of contemporary Italian furni
ture are easily achieved with a router. You simply 
handsaw the shapes of the va1ious elements, then go 
over all edges with a large rounding-over cutter after 
the parts have been joined. 

If you're serious about furniture building, you'll want 
a router rated at about five amps at least ( approxi
mately %, hp.). The less-powerful ones are all right for 
light-duty work, but you'll find you often have to make 
several passes on some cuts that can be done in one 
pass with a professional-size tool. 

Compare several models in the store if possible. 
Check the feel and balance of the tool, try changing 
cutters, notice the method and ease of depth-of-cut 
adjustment. Some makes incorporate a handsaw-type 
grip in addition to the usual twin knobs. Other things 
being equal, the faster the speed the better-about 
18,000 r .p.m. is a minimum for efficient router work. 

When you've selected your router, don't leave the 
store without buying an assortment of cutters. The 
router is no good unless you have the right cutter for 
the job. Also take a close look at the many accessories 
available : plane, shaper table, dovetail jig, and tem
plate guides, to name a few. 

LLI 
0 c.!J >-

< ._ t:: • -< ""':- o a:: GRIP >< 
MAKE MODEL o o e Lr..l (.) O LLI LLI...J . LLILLI ...J< STYLE 0:: (,) 

~0~ 
._a.. ...J~~ a...-<::!: O<c: a... a:: CI)Z.!:::.. O:: < (,) (,):::.. < a... 

BLACK & 
DECKER 

U-365 19,000 5.5 1/4 twin knob $70 

MILLERS FA 6800 30,000 3 1/4 twin knob $45 

7800 22,000 6 1/4 knob and handle 

7900 24,000 9 1/4,%.112 knob and handle $85 
MONTGOMERY 84C8549M 27,000 2.5 1/4 t win knob $40 

WARD 
84C8544M 23,000 6 1/4 twin knob $48 

PORTER-CABLE 155 23,000 4 1/4 knob and handle $60 

100 20,000 6.5 1/4 t win knob $65 

150 22,000 7.5 1/4 knob and handle 

350 24,000 8 lf2 twin knob 

537 n,ooo 8 1/4,112 knob and handle 

RAM R-60 20,000 n.a. 1/4 twin knob $40 

SEARS 9G2503 24,000 
CRAFTSMAN 

6 1/4 knob and handle $49 

STANLEY H15 27,000 2.5 1/4 twin knob $48 

H45 22,000 4 1/4 twin knob $60 

R8A 23,000 5 1/4 twin knob $65 

H264 23,000 6 1/4 t win knob $70 

H267 27,000 9 1/4 twin knob $90 

R5 B 18,000 8 1/4, lf2 twin knob 

n.a.-Not available. 
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Save labor cost up to 100%, reducing completed 
home cost up to 40%. You can assemble any of 57 
designs from easy-to-follow plans. No measur-
ing or cutting . . . every piece precision ma
chine pre-cut and marked. BUY DIRECT 
FROM MILL. Eliminate all between 
overhead, profit and labor 

costs. Nothing to plan or figure. Complete with all lumber, 
hardware, paint, nails, glass, roofing, etc. Sterling Home 
quality material throughout. Freight paid most areas. 

Write today. Send 25c for illustrated, color catalog, 
floor plans and details. 

. .. . .... .... ) ""' '' ~.... ····· . . . . . ....... ' . 
INTERNATIONAL MILL & TIMBER CO. Bay City, Michigan, DEPT. PS-123 

" • . . . • . . <. . 
. · ·

-- ~ · ·-~ ;f "ttf' ... ~,- ... 'II< 

\ - is written especia~ly for your education and enjoyment! A historical section, with :( . f I 
photographs of equ•pment built to capture the sun' s rays-and use them-from 225 , . · 

THE SLEEPING GIANT 

..... 
BC to present day, plus dozens of plans for build-it-yourselfe rs . Solar cooke rs , l Ui 

swimming pool heaters, ovens, a 21 -foot solar powered boat, etc. Foto on left- ·'·~ 
Dr. Abbat with NBC solar broadcasting unit of 1936; right , Telestar. An excellent 
present for your friends or yourself. Only $4.95 from Hedger Scientific, 11470 Oak . · 

WREN 
Send2SC 

for 
broctlure 
Many 
M odels 

. Creek Drive, P.O . Box 357, Lakeside, California. 

$119·95 

$10.00 Down 
$6.00 a Month 

Complete with 
Clinton 2 1fz H.P. 

engine 

It's brainpower America needs to 
hold wor ld leader ship. But higher 
education is in trouble some col
leges f ace shor tages. They need 
classrooms, laborator ies, profes
sor s. College is Amer ica 's best 
friend- give to the college of 
your choice. ____________________________ .... 
To learn how the college shortage 
affects you, send for a free booklet 
to: HIGHER EDUCATION, Box 36, 
Times Square Station, N.Y. 36, N.Y. 

Published as a public service in coop
eration with The Advertising Council. 

260 PAGES of SPECTACULAR BARGAINS! Govern· 
ment Surplus. Factory Closeouts and hard·to·find 
items of all kinds. You'll find special bargains in 
U.S. Army. Navy. Air Force and Industrial surplus 
- including Sports & Outdoor Equip.. Hand & 
Power Tools. etc. ORDER TODAY! 

Sed 50¢ SOc REFUND on your first 

~,.. for handling 1. maol;ng I order Of $1 .00 Or more. 

2263 E. VERNON AVE., Dept. PS· 123 
.._ LOS ANGELES 58, CALIFORNIA 

Buy and ld 
U.S. Sa,·ings Bonds 

--------

A SAN, 
LIGAL . 

WAY TO 

PROTECT 
YOURSELF 

TEAR GAS GUN OU1FIT I 
Be SAFE, carry a TEAR GAS psoteetor 
in your pocket, car or pune! This. aU
steel, .22 cal. TEAR GAS gun shoots 6 I 

. times a.s fast as you can pull the trigger ! Also fires 
blanks for alarn•, or dog training,:and. flares for emer- I 
gencies. Complete with 6 tear gu shells and instructions. 

au1 stm ..... TEA~·':As c:•--·''u' I 
NO This handy si:e chrome pen shoot• the new 

~·PO"'"' ful .38 spec. MAGNUM cartridge. I PER MIT Will halt o.n attacker - in his tracks, 

REQUIRED ~~d,er: him helpless while you summon aid! I 
.- Co•pl ete with t wo shells" $t.ft 

As above two shot with 2 shells Stl.ft 
.22' caliber. single shot with l shell& .... S4.ft 

• 13& S MADISON AYE. • ST. LOUIS, 10. &3122 

NAME------------------------------------
ADDIUS ------------------------ I 
CITY STATE I 

De .. •rs·Aentl••lrw---- ;.I 
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HIGH· SPEED 
MOTOR 

Accessory bits handle 
just a~out any job 

CUmRS FOR CARVING, 
ROUTING, Mlll.ING, 
AND ENGRAVING 

STEEL AND 
BRISTLE BRUSHES 

C.i::'. 

" 
. . 

GRINDING WHEELS FOR 
SHAPING AND SHARPENING 

SANDING, POLISHING, AND SAW DISKS 

DRUM 
SANDER 

MINIATURE 
DRill BITS 

. . ... ,, . ,.. . . . . . ' 

' ~ .. 
_. .• ~· ... .: , ..... t ~ ..- . ~. ... ··c.. ... . 

" . - .... ... . 

182 POPULAR SCIENCE DECEMBER 1963 

--

' . ' . 

COMMUTATOR 
BRUSHES 

COLLET 
CHUCK 
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a high-speed shaping tool 
with a shopful 
of· surprising uses 

. -

hand grinder is an unsung hero among 
shop tools. Its true talents, like the router's, 
are often unappreciated. The trouble: Its small 

size and delicate precision frequently suggest that it 
is mainly a hobby tool, good only for carving, model
making, and similar light craftwork. 

Actually, these are the very qualities that make the 
grinder an important tool for basic shopwork. It can 
make the difference between projects that are routinely 
finished and those that are finely crafted. It takes over 
where other tools leave off, gets into places where 
other tools can't reach. 

The name "grinder" is misleading because it ·sug
gests only one of the tool's many functions. In reality, 
the grinder is a versatile, high-speed shaping tool that 
can be fitted with an almost endless variety of bits, 
cutters, and abrasive wheels. It will drill, cut, smooth, 
polish, and machine any material. It will shape or sand 
intricate contours in wood or metal that you'd normally 
leave unfinished with conventional tools. It's also a 
sharpener, router, engraver, buffer, and wire brush. It's 
even a miniature saw. As a drill, it will make tiny 
holes that are difficult with heavier conventional drills. 

The hand grinder is not just a "hand" tool, either. 
Some of its most useful and surprising functions are 
in combination with other power tools. Team it with 
a lathe or drill press, for instance, and you have a 
precision milling, grinding, or routing accessory that 
can do many jobs normally possible only with far 
costlier machines. 

Two types of bench stands, available for most. 
models, tum the grinder into a stationary tool. One 
holds it in a vertical position, much like a miniature 

CONTINUED 

Copynghled matenal 



Red, white, and blue 
nest egg 

If you're like most Americans, 
you'll probably use your Savings 
Bonds on a house, to help send a 
child to college, or otherwise up
grade your standard of living. 

You don't need to feel one whit 
less patriotic because of this. 

The fact that you and tens of 
millions of other Americans buy 
and hold U.S. Savings Bonds helps 
Uncle Sam manage his financial 
affairs better and puts him in a 
position to be a stronger voice in 
the free world. 

And the fac t that you and these 
other millions of Americans have 
accumulated the savings you have 
-45 billions in E and H Savings 
Bonds alone-is one of the reasons 
why Americans are financially 
strong and reliant. And their in
dividual strengths are the strength 
of the nation. 

\Vhen the Communists make 
one of their favorite statements
that they're going to "bury us" 
economically-your savings and 
your support of your country with 
U.S. Savings Bonds are mighty 
powerful answers. 

Help yourself while you help your country 

BUY 
U.S. SAVINGS BONDS 

This advertising is donated by The 
Advertising Council and this magaz~ne. 

THE POCKET SIZE MACHINE SHOP 
Dremel MOTO-TOOL 
Handiest tool you'll ever own. Moto-Tool's 
high speed (27 ,000 rpm) is ideal for precision 
grinding, drilling, polishing, carving, 
engraving, deburring, sharpening. 
Does fine detail work with pin-point 
accuracy. Eliminates time consum
ing hand work, gives the finished 
job a professional look. Weighs 
only 13 oz.- handles easily as a 
pencil. Fastest, most power
ful tool of its kind. Widely 
used by tool and die 
makers, model builders, 
gunsmiths, repair 
men, school 

No. 2 Tool only ..................... $19.95 
No. 2 Moto-Tool Kit. • • • • • • • • • • . • • • • • • • • 29.95 
(Incl. No. 2 Moto·Tool & 23 assorted accessories in steel case) 

NEW HEAVY DUTY NO. 3 MOTO-TOOL 
New high torque motor desig-ned for industrial use. 
Same features as No. 2 plus 50% increase in 
power. Weighs only 18 oz. Complete with W' and 
~2" collets and finger grip in steel case .. . $29.95 

SEE YOUR DEALER OR WRITE FOR CATALOG 
DREMEL MFO. CO. DEPT.l23-M,RACINE, WIS. 

QUALITY POWER TOOLS SINCE 1934 

NEW IMPROVED MODEL 

GEARED PLIERENCH 
J 0 to J Gear Ratio 

J Ton Gripping 

Complete Workshop 
In One Tool 

NOW $449 
Made in U.S.A . plus soc 

PP & Hdllt. 

Power 

• It's a Geared Ratchet Wrench-Securely holds corners, 
edges as well as flat surfaces. 

• It's a Pipe Wrench-securely grips up to 1!14,. 0 . D. 
• Its' a Wire Cutter-will handle up to #9 wire and 16d nails. 
• It's an Internal -External Wrench and Pipe Extractor-Grips 

tubes and pipes from the inside where no outside area is 
exposed. 

A fantastic tool for home owners. fanners. mechanics. Heptaces 
a multitude or ordinary tools incluclln~r complete sets of 
wre n ch es: s uch a s box. lug, ratchet, "S" piJie. <men end as 
well as rel!"ular adjus table and monkl'Y wrench<'"'· Eliminates 
need for all type:; of pliers. Automallrally locks as vise or 
clamp. Made of ><elect hand-forged tool st<>el and HI·Drlze heat 
treated, the 10 to 1 ~:"rlppln~r ratio and 100 % par·altel jaws ltlve 
the l'llerench 5000 lbs. of ~tripping t>OW('r. The ><J>e<, inl l!CIIr 
tranf<mis"lon allow" Instant adJustment to an~· size m· ,;haJle. 
The Pllerench Is UNC"ONDTT IONALLY GUAHA!';T~:t;o for 3 years. 
Come~ In handy tool pouch. 
STANDARD MODEL with Universal Jaws, in tool 
pouch, only-$4.49, plus 50c P.P. & Hdlg. 
PRIME KIT, with REGULAR PIPE JAW and INTER· 
NAL-EXTERNAL JAW (Internal grip from 1/2" to 2". 
External from %" to 2" square. Replaces easy-outs 
and spud wrenches), Complete , only 7.98, plus 60c 
P.P. & Hdlg. 

i'MTISF:WTJOX GUAUAI\"'1'/~EIJ-OU .l/0.\"!;1" BAG/( 

EMPIRE MDSG. 
Dept. PS, 14 0 Marbledale Rd., Tuckahoe, N. Y • 
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Two types of stands give 
you a bench tool to boot 

DRILL· 
PRESS 
STAND 

--

BENCH 
STAND 

It's a fine teammate for other 
tools, too. Here, it serves as a 
tool-post grinder for a lathe. 
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HAND GRIN 
drill press. The other holds it horizontal or tipped at 
an angle. By clamping the tool in a rigid position and 
bringing the work to it, you can do many precision 
shaping jobs that wouldn't be possible freehand. 

High speed is the secret of the grinder's fast, smooth 
op eration. Typical speeds run from 17,000 r.p.m. to 
more than 30,000. Very respectable speeds are avail
able in both low- and high-priced grinders. The more 
expensive models have more power and are designed 
for heavy-duty industrial use. But there are also many 
economical grinders-some for as little as $20 or less
that offer good speed and durability for home-shop use. 

Weight is an important factor, since you want as 
light a tool as possible for easy handling. Some of the 
tiniest grinders weigh barely a pound. The heavier 
models handle bigger jobs, but are also more of a 
handful on small, delicate jobs. 

Cutting bits and other grinder accessories come in · 
several shank diameters. The collet sizes listed in the 
accompanying chart indicate the shank sizes that each 
tool will take. While you'll find a good selection of bits 
in any one size, grinders that take several sizes let 
you use a variety of bits interchangeably. 

Quick Facts About HAND GRINDERS 

MAKE 

DUMORE 

...J 
1.&.1 
0 
0 
::E 

3·011 

8-011 

0 . ·<C--Ooe 
1.&.1-' • 
1.&.10 c. 
~ . 
cn z .=.. 

1-
:::z::: 
<-' _ _.. 
L&J" 

~::. 

. 
>< 
OL&J 
a:::u 
~a...a::: 
<(C... 

17,000 2.25 1/4, 1/s, or %2 $42 

18,000 2.25 lfs or O·lfs $44 

10-011 22,000 3.0 lfs, 1/4, or 0-1/s $48 

10·111 22,000 3.0 1/s, 1/4, or 0-1/s $58 

35-011 35,000 3.125 1/s $85 

DREMEL 211 25,000 0.3 1/s, 316, or %2 $17 
MOTO·TOOL 1-----ir----t--1-------+--i 

221 27,000 0.7 1/s, 316. or ~2 $20 

232 27,000 1.125 1/s, 316, or %2 $30 

HANOEE 6000 25,000 0.875 1/s or %2 $26 
(Chicago 1----lf----+--1-------+-~ 
Wheel) 3500 18,000 7.5 1/4 $56 

1---~r---+---~----4-~ 

MILLERS 
FALLS · 

. 

3505 1 7.5 1/4 

327 20,000 2.25 1/s or 1/4 

325 30,000 2.25 1/a or 114 

323 20,000 2. 75 1/a or'1/4 

320 30,000 2. 75 1/s or 1/4 

MONTGOMERY 84C9298 2700 1.125 1/s . 
WARD 

PRECISE 1130 45,000 2.2 ~6 or 1/s 

SEARS 9G2584 24,000 3.3 1/s or 1/4 
CRAFTSMAN 

$55 

$55 

$60 

$60 . 

$26 

$105 

$39 

• 

• 
• 

• 
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Works . 
In 

Seconds! 

BONUS USE: Add to crankcase 
to quiet noisy va lv~ lifters . .. 
remove gum, sludge deposits ! 

THEN ADD • • • 

Major ool compan ies have just tea sed huge NEW AREAS on 
Nevada's rach Great Basin! Geological crews and rfrtll rtRS 
are now there-already a multi.moll oon doll ar ool fo efd on Ely 
area. Activity has reached a lever p1tch . It' s now or never ! 
You can share in this roaring 011 boom with a U. S. Govern . 
ment oof lease near producong wells . Thousands of Aonerocans 
have st ruck tt r tch with :)tmilar oi l lease oppor tu ntltes earn. 
in~ up lo $3.000 monthly. Reserve your o ol lease ossued by 
the Government NOW. Cho oce parcels are go ong fasl. 

Offer valid a ll slates exce pt Cal i f. 

NEVADA OIL LEASE CO. 
It IE NO, NIEV. BOX- 5215·PS 

LAitGEST OIL LIEASIE AGIENTS IN NEVADA LAND 

SPECIAL OF THE MONTH! 

SURPLUS I:EnTER 
Dept. 846, LINCOLN, NEBR. 

ELECTROTONE'S 
SS-2 SUPER 

NEW TRANSISTORIZED 
ELECTRONIC IGNITION SYSTEM 

e Eliminates spark plug, points and condenser replacement 
e Special heavy duty 400:t coil-air cooled 
e High voltage Bendix translstor-zener diode protected 
e Professional heat-proof amplifier with exclusive fiHet 

network 
e Revolutionary new ballast reslstor-35Y. more starting 

voltage e Relay assures easy Installation 
e Complete switch kit for dual Installation, with antl·theft 

device 
At leading auto stores and Job· 
bers at low Introductory prices 

Write for new catalog aheet and 
name of nearest dealer ••• 

liE- ....... ,INC. 

128-138 So. Paulina Ave. • Chicago 12, Illinois 

ATTE HOME HANDYMEN! EXPERIMENTERS! SHOP OWNERS! NEW LOW 
PRICES ON 

LINCOLN 
188 AND 

225-AMJI ARC 
WELDERS! 

New S66 Lincoln Welder is just right for you! 
Now, Lincoln makes it possible for everyone everywhere 
to put the money-saving process-and dpwnright fun
of arc welding into home workshops. For just $66 you 
can get this 100-amp machine that not only welds, but Volume production - over 
cuts, pierces holes, heats and brazes steel. Big enough 3500 every month-leh us 
for ornamental iron projects, building scientific appara· offer these Lincoln favorites at 
tus, repairing cars, bikes, light machinery. Small enough new, low prices. 180-amp ma• 
to store in cupboard or on workbench. Comes complete chine, only $110; 225-amp, 
with headshield, cables, ground clamp, electrode only $125. Larger machine 
holder, sample electrodes, instructions. Get a demon· handles 3JI611 and fast iron· 
stration at your Lincoln dealer's today. He's in the powder electrodes. Both fur· 
yellow pages of yoUf' telephone directory. nished complete and ready to 

THE LINCOLN ELECTRIC COMPANY ~~~t L~ka:co ;~~~~~~ ~~~~!~ 
Dept. 4643 • Cleveland 17, Ohio 

The World's largest Manufacturer of Arc Welding Equipment ancl Electrode' ,., : [{ •]!: I ) 
~---------------------------------------------<P_r~--~-~-·-~-b-ilb_r_._~_~_~• __ ,_w_~_> _________ L~LCH:Rs __ ~ 
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GARDEN TRACTORS cont. 
[Continued from page 36] 

so that the rear wheels turn one way when 
the front ones are turned the other way. 
Thus, the rear wheels always follow the 
same track as the front, making the Bolens 
a very sharp-turning machine that can 
cuddle up to trees and snake in and around 
other obstructions without getting hung up. 

An example of 
sophisticated 
en&ineering: 
C ot.t' s complex 
h ydrauliC-JJlus
gearbox drive. 

New engine and transmission. Over in a 
corner is a handsome black tractor that 
catches your eye because of _its unusual 
color. It's called a Colt, a relative new
comer made in \Vinneconne, \Vis. Its 
engine is a shiny aluminum nine-hp., four
cycle OHV job by Outboard Marine. 

Another Colt feature is an intriguing hy
draulic transmission. The engine runs a 
pump. The pump forces hydraulic fluid 
through a hydraulic "motor." A valve con
trols the amount of fluid and thus the speed 
of the motor. Meanwhile, there's also a 
mechanical gearbox. Your flow of power is 
an unbroken curve through each of the 
steps in the transmission. 

What do you pay? You find tractors going 
for several hundred up to ~1 ,000 and more. 
You get what you pay for-and that's not a 
snide remark, either. You buy the features 
you need-and you may not need them all. 
The big 10-horse jobs that cost a grand are 
grand. They'll do real earthmoving jobs or 
lug cartfuls of boulders up steep grades. 

The cheaper, smaller-engined tractors 
won't bulldoze and they won't plow. But 
they will push a mower or a snow thrower, 
smartly, effortlessly, and in a way that's 
pw·e fun. And that may be just what you 
want from a tractor anyway. 
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at's ew at t e 

From Wen, a dual-speed sander-polisher . 

.[Con t·inued from page 3 1 ] 

Over at Portable Electric, there's an
other first: a whopping 4" Shopmate belt 
sander for only $44.95. Shopmate also has 
a handy, portable, two-wheel bench grinder 
for $24.95 that doesn't have to be bolted 
down. It stands on rubber feet and you can 
stick it anywhere. 

Prices? One thing you note happily: Tool 
prices seem to be coming down, while 
quality and convenience are going up . 

Another big trend this year is toward 
more multispeed tools. Disston, Sears, 
and Monty Ward all introduced variable
speed drills and/ or saber saws within the 
past year. Now, from Thor, comes a whole 
new line of dual-speed machines includ
ing drills, saber saws, and finishing sanders. 

\Ven Products has a winner, too-a dual
speed sander-polisher. A powerful 3~-horse 
job, it gives you a choice of 3,400 r.p.m. 
for sanding or 1,800 r.p.m. for polishing 
and buffing. Since speed is so critical on 
these jobs, sanders and polishers are nor
mally separate tools selling for upwards of 
$50. The Wen combo, at $44.95, gives 
you two tools in one for less than the 
price of either alone. A slick trick. 

\Ven is also pioneering an ingenious new 
soldering pistol that combines the ad
vantages of a quick-heat gun with those 
of a slim-pointed pencil iron. Like a gun, 
it uses a transformer for instant heat-up. 
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are ow ... 
Unlike a gun, its tip is not a direct part 
of the circuit, so it can be shaped to a fine 
point without disturbing the electrical char
acteristics. The heating element, made of 
a special metal that changes its conduc
tivity according to its temperature, acts as 
an automatic thermostat. If it starts to cool 
under a high heat drain, its resistance drops, 
more current flows, and back up it comes 
to proper temperatru·e. Price is $4.95. 

In-and-out hole maker. Over at another 
booth a man is drilling holes in concrete 
like it's butter. The answer is an electric
drill accessory that jabs in and out as it 
spins-like the big impact hammers used 
in industry. It's due this spring from 
Jordan Industries, 3030 N.W. 75th St., 
Miami, Fla. 

Speaking of drill accessories, there are 
two unusually low-cost drivers, one for 
screws and one for nuts, from Coastal 
Abrasive, Long Island City, N.Y. The nut 
driver goes for $2, the screwdriver for $1.20. 

The propane-torch makers have something 
new, too. From BernzOmatic come feather
light aluminum tanks that weigh 40 per
cent iess than steel tanks and are a lot 
easier to hold. The Turner people have 
added a neat spark lighter to their burner 

nozzles. You flip a 
wheel, the torch fires 
up, and the lighter 
retracts out of the 
way. 

One of the biggest 
show crowds is gath
ered around one of 
the smallest items-a 
tiny wall clip for 
holding parts jars on 
a tool board. It's de
signed so it grips just 
about any kind of con
tainer you have-cof
fee cans, paint cans, 

Edelstaal's new 
compact multitool 
gets an editor's 
on-the-spot trial. 

TOOI.S cont. 

/ 

_, 
A netc concept in solde1·ing: Wen's pistol. 

bottles, capped or uncapped jars, etc. A 
dozen sells for 98 cents from Cassel Craft 
Co., 67 Vine Hill Rd., West Hartford, Conn. 

There's also news in big tools. In addition 
to the new Shopsmith, reported on last 
month, there's another new multipurpose 
tool-American Edelstaal's Multi-Matic 8. 

For Edelstaal, famous for its Unimat 
metal lathe, this marks a new venture into 
woodworking machines. It does a trick 
flip-flop to change itself from an 8" table 
saw into a 6"' handsaw. Meanwhile, it's 
also a jigsaw, saber saw, molder, wood 
lathe, and disk and belt sander all rolled 
into . one. Smaller than the Shopsmith, it 
offers multitool versatility in a table-top 
machine. It will sell for $299 from Ameri
can Edelstaal, 350 Broadway, NYC. 

There's an unusual weathershipping door 
bottom that automatically retracts as the 
door opens to clear the carpet, then lowers 
as the door is closed to seal the crack. It's 
made to match standard vinyl-edged, nat
ural-wood Mortile door strip. Price is $2.98 
from Mortell Co., Kankakee, Ill. 

If you're fond of prefinished plywood, 
but have been wondering how to match it 
to trim, moldings, doors, and other woods 
of different types, U.S. Plywood has the 
answer. It's a brush-on, wipe-off staining 
system, called Weldwood Color Tones, that 
lets you mix 144 shades to match any solid 
wood to any pre£nished USP paneling. 

Your flashlight may never go dead again 
-and that goes for portable radios, toys, 
photo flashguns, and other battery-oper
ated devices, too. The secret: new re
chargeable nickel-cad batteries in the three 
common flashlight sizes-D cell, C cell, and 
penlight. When they show signs of fatigue, 
you simply drop them into a plug-in 
charger and by morning they're as fresh 
as new. They cost $5 to $6 a pair from 
Culton Industries, Metuchen, N.J. 
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So We Land on the Moon-Then What? 
[Continued from page 60] 

build a space station to be assembled in 
orbit. NASA has given study contracts for 
preliminary designs to Boeing and Douglas, 
but no funds for construction have been 
authorized. NASA planners hope they can 
get money to start on a small space station 
in 1965, and the Air Force wants one badly. 
Secretary of the Air Force Eugene M. 
Zuckert calls it an "absolutely critical" step
pingstone to an operational space-defense 
system. 

G. F. von Tiesenhausen, head of the 
Future Studies Branch of NASA's Launch 
Operations Center, says we'll ultimately 
want massive orbiting stations that can 
check out, fuel, and launch big spaceships 
on interplanetary missions. One sketch of 
such a station shows a telescoping "hangar" 
big enough to enclose a Saturn booster. 

Moon base (after 1970-block 8). NASA 
has given Boeing a study contract to explore 
the problems of setting up a base camp on 
the moon, but many experts say we shouldn't 
build one at all. Construction and logistics 
are serious problems, and such a base would 
probably have to be buried underground 
for shielding from radiation of solar flares. 
Unless Ranger and Surveyor probes land
ing on the moon in the next few years tum 
up new evidence in favor of the moon base, 
chances are it's out. 

Manned expeditions to the planets (after 
1975-block 6). A mission to Mars is the 
first logical trip to another planet, the one 
most discussed in space circles. But experts 
disagree on when it will take place. and 
what kind of power it will require. David 
M. Hammock, who has directed much of 
the Mars study work at NASA's Manned 
Spacecraft Center, thinks we could be ready 
in 1971, using boosters, life-support equip
ment, and navigation systems now being 
designed and built. 

Under his plan, four Saturn rockets would 
boost various parts of the ship into orbit 
for assembly. Chemical rockets would send 
it to Mars. The scheme envisions a 120-day 
trip to Mars, a 40-day stay, and a 240-day 
trip home. Hammock says we have the 
know-how to build the ship now, with one 
exception: Existing heat shields won't pro
tect crewmen as they reenter the earth's 
atmosphere at interplanetary speeds. The 
.Manned Spacecraft Center has set aside a 
quarter of a million dollars for studies. 

Other experts are less optimistic. They 
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say we'll need nuclear rockets or ion rockets 
for interplanetary travel, and they won't 
be ready for at least 15 years. They also 
point to the completely unsolved problem 
of shielding from radiation during long 
periods in deep space. According to this 
view, the first Mars voyage won't take place 
until the 1980s. 

Planetary operations (after 1980-block 
9). Beyond the first landings on Mars, the 
NASA plan is necessarily vague. There is 
talk of establishing a base on Mars, of ex
peditions to the satellites of Jupiter and to 
Mercury. Dandridge M. Cole of GE's Mis
siles and Space Division is an advocate of 
exploring Mercury. The dark side of Mer
cury, he says, may be the coldest place in 
the solar system, a storehouse of frozen gases 
useful as propellants for rocket flight. But 
before such ideas can be investigated 
seriously, men will have to accumulate many 
more hours of flight time in space, and 
more years of experience with space tech
nology. It may also require a major break
through in rocket propulsion. Nevertheless, 
the lure ot the planets is real, to officials 
and scientists as well as in the bemused 
imagination of the average guy. 

Looking inside a space station 

Science kept an eye on what went on 
during a three-day test run in a sealed 
simuLited space station at the General 
Dynamics laboratory, San Diego, Calif. A 
camera for closed-circuit television was di
rected through an opening in the second
level chamber. Interior action was recorded 
on the screen of a TV monitor. 
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"An important mess.age· to every Popular s·cience reader ... 
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as1c sc1ence encyc ope 1a 

·without speniling a fortune! 
Pllyslul Scluces: as
tronomy, atomic 
physics, chemistry, 
geography, geology, 
meteorology and 
physics. 

llolo&lcal Scleacu: 
anatomy, anthropol
ogy, archaeology, 
botany, general bi
ology, medicine, 
physiology, psychia
try, psychology and 
zoology. 

Get Details on 
All the Sciences in 
Everyday Language 

Mat~ematlcs : algebra, 
arithmetic, differen
tial and integral cal
culus, plane, solid 
and analytical geom· 
etry, and statistics. 

Ap'lled Sciences: eng i
neering and technol
ogy, including aero
nautics, metallurgy 
and rocketry. 

YOU ARE INVITED TO EXAMINE FREE THE 
GIANT NEW LOW-COST POPULAR SCIENCE 

ENCYCLOPEDIA OF THE SCIENCES 
If you're a man who thrills to the wonders of science ... if you'd like the 
basics of all the sciences explained in non-technical language, here's great 
news for you! Popular Science Monthly has just published the new, illus
trated Popular Science Encyclopedia of the Sciences. This is probably 
the most helpful science reference book you can own and the only single
volume science encyclopedia priced so amazingly low. As a Popular 
Science reader, you're entitled to order your copy for $7.95 instead of the 
regular price of $9.95-a whopping 20% discount! But act fast ... this is 
a limited edition. First come, first served. 

The Popular Science Encyclopedia of 
the Sciences has been especially writ
ten for Popular Science readers, men 
like you who always want to know 
what makes the things around them 
tick-who want to know how light is 
refracted, how an atom is split, what 
holds our universe together. In 768 
pages, you 'll find thousands of terms 
and topics in every branch of science 
and mathematics; over 4.000 a lpha
betically arranged entries, including 
450 biographical sketches of great 
scientists. 

• Each entry is presented in precise, 
easy-to-read style. 

• Every tact has been cross-checked 
for accuracy by scientists and edi
tors. 

• Over 300 photographs, diagrams, 
tables and cut-away drawings en
hance the clear text. 

• Extra features! Special Study Guide 
outlines the sciences for easy, sys
tematic self-instruction . . . Fact· 
Finder b1dex lists pages for all 
topics covered in the text ... Churl 
of Important Events in Science de
scribes every major development in 
science history. 

We invite you to examine the Popular 
Science Encyclopedia of the Sciences 
free for two weeks. Compare it with 
any other science reference. You' ll dis
cover it 's the only science encyclo
pedia of such clarity , such vast scope 
and with so many extra valuable fea
tures offered at such a low, low price! 

I SAVE 20%-USE COUPON BELOW I 
Regular price of the Encyclopedia is $9.95 . 
You pay only $7.95. Send no money now. 
Just mail the special coupon below and 
examine the book FREE fo r 14 days. 
Pay only $7 .95 later if you a re com
pletely satisfied. 
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Ship my one-volume Popular Science Encyclopedia of the Sciences 
right away. If I'm not completely satisfied, I may return it after 
two weeks and owe nothing. Otherwise, I'll pay the special reader's 
price of only $7 .95-plus postage-instead of $9.95. 

0 I prefer thumb-in~exed edition for only $1 extra. 
Name _____________________________________ _ 

Address _________________ _ 

City _______ State _____ Postal Zip Code __ 

EXTRA 0 Check here if you include cash with this order and 
we' ll pay postage. Full money-back return privileges. 
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The Truth About Fatal Car Crashes 
[Continued from page 97] 

violently into the road; one of them died. 
This time it was the cops who discov

ered that the steering didn't work. But 
they suspected the mechanism had been 
buggered after the crash, to provide an 
alibi for the young driver. 

The flexible coupling-the "rag joint" 
that absorbs road shock- had lost one con
necting bolt and had finally broken com
pletely. Moseley feels certain this caused 
the initial sideswipe. Looking further, he 
ordered the power-steering pump taken 
off. From the hydraulic reservoir spilled 
a thumb screw (which could clog the line) . 
It did not belong anywhere in that mecha
nism. Might it have been added accidental
ly when fluid was poured in? :Maybe. ~1ay
be not. 

And there are other c:ases, strange sad 
deaths, tantalizingly unexplained: 

e The elderlv man who went in to a tree. , 

Later his right front brake hose was found 
cut- slashed so many times it looked like 
a stick whittled for starting a fire. 

• The woman, in frequent trouble with 
her husband, who nm her convertible into 
a tree at 2:30 a.m. She was d runk. But a 
cotter pin that held a lock bushing on a 
steering-mechanism rod was missing, and 
had been for some time. The bushing had 
gradually worked loose until finally the 
ball joint dropped away from the rod. 

• The man who swerved off a bridge and 
drowned. His family thought it was suicide. 
But one brake line was d isconnected and 
its spring clamp was missing. You can't 
remove this kind of clamp with ordinary 
pliers. You need a special tool, which the 
man did not have. 

• The young man, assigned to investi
gate thefts a t his plant, who lost control 
whi1e braking on a curve, zigzagged across 
the road, and rolled over. Uneven braking 
could cause that. The brake line to his right 
rear wheel had been hammered shut. The 
line to the left rear wheel was almost shut. 
And the hammer marks were fresh. 

And suicide 
Not all the deliberate accidents are mys

t erious. Some are so plainly intentional that 
they have led to manslaughter convictions. 
Others are clearly suicide. For instance : 

• The 20-year-old girl who, enraged by 
a family quarrel, dashed out of the house 
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wearing pajamas, slippers, and a summer 
coat. The temperature was 20 degrees. She 
drove off the road and 90 feet straight 
into a h·ee. There was no sign of braking. 

• The 35-year-old woman who made it 
on her second suicide try. She left the road 
at 80 m.p .h. , crossed a parking area, went 
through a wood-and-steel · fence, and 
dropped nine feet into a thicket. Years be
fore, her father had killed himself by driv
ing down a mountainside. 

• The ex-convict who, after fighting 
with his girl and threatening suicide, took 
her and some friends for a ride-very fast , 
at night, with the headlights off, down a 
steep winding street, into two telephone 
poles. He survived, but three of the pas
~engers did not. The judge gave him three 
years for manslaughter. 

The amazing thing about these cases 
is not merely that they occur, but that 
they are so numerous. Automotive suicides 
do get into the newspapers. You know from 
your own experience that tires blow and 
brake lines leak, with potentially dangerous 
consequences. You rriay even have read of 
a mw·der-by-car or two. But this many? By 
Moseley's estimate, there would be close to 
a thousand Americans done in every year 
by malevolently rigged accidents, unde
tected and unpunished. 

Moseley's results offer powerful support 
for novel theolies that he has been expound
ing to congressmen, safety engineers, re
porters, anyone who will listen. He says: 

"Fatals are differen t. They happen to 
d ifferent people, at different times of day, 
in different places than other accidents. 
They involve not just one but a combina
tion of factors. Always, more than one thing 
is wrong- mechanical failure, plus emotional 
instability, plus a faulty highway, plus in
competent driving. 

"The highways," he points out, "have 
come to represent a place of death. Many 
people who are looking for death-con
sciously or subconsciously, for themselves or 
for others- seek it on the road." 

Moseley sees no easy cure for the epi
demic on wheels that takes 40,000 lives 
and more every year. But he campaigns 
stridently for two radical measures: 

1. Every fatal auto accident should be 
studied by a team of experts- engineers, 
psychologists, pathologists- the way air
plane accidents are now investigated by 
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The Truth About Fatal Car Crashes 
the Civil Aeronautics Board. Only thorough 
analysis · can reveal the true causes and 
suggest practical remedies. Detailed in
vestigations would also provide badly 
needed protection for ordinary drivers; all 
too often they are accused and convicted 
of negligence or manslaughter when they 
are actually not to blame. 

2. Every driver should be required to 
practice emergencies, just as pilots practice 
bailouts and submariners practice escape 
from a sunken boat. Moseley even has a 
list of techniques that could be tried in a 
parking lot: 

• Driving with one soft tire-about 10 
pounds' air pressure. 

• Stopping with the hand brake alone. 
·• Getting off the road when the ignition 

is abruptly turned off. 
·• Changing a tire safely at night. 
• Reading signs (many people are killed 

because they miss detour signs). 
• Getting back on the pavement from a 

soft shoulder. 
Typically, he throws in an oddball sug

gestion about emergencies and dogs. You're 
always told not to try to avoid hitting- a 
dog that dashes in front of your car. You 
might lose control. "No," says Moseley, 
"dogs are good practice. If you can avoid 
a dog, you can probably also avoid a 
child." 

Viking warship makes comeback 

• 

A 65-foot, 12-ton replica of a Viking 
warship in a museum at Oslo, Norway, the 
Ormen Hing Lange II (Long Snake) is now 
at home on Long Island Sound. Built by 
United Artists for the movie "The Vikings," 
she was bought by Peter J. T. Nelson of 
Northport, N.Y., who has f01med a Viking 
Club that mans her, using sa il and oar. 

. ' 
' . 

H ere's an exciting new book that will become an 
essential part of every camping trip you rake . . . the com· 
prehensive, authoritative COMPLETE BOOK OF CAMP· 
JNG. T his vast. encyclopedic volume, wirh over 600 
fact·packed pages and nearly 300 pictures, is actually 
three books in one. FIRST, you get a huge amount of 
material on camp living, packed with outdoor savvy, 
with hundreds of gems of camping and woodlore wis ~ 
dom. SECOND, you get a full roundup of techniques 
for choosing a campsite and geC£ing there, with a spe· 
cial section on auto camping, and an appendix of 862 
U. S. campgrounds. THIRD, you get a complete book 
of camp equipment, everything from p ocket knives to 
h ouse·size tents. All you' ve ever wanted to know about 
camping at your fingertips! 

COVERS EVERY ASPECT OF MODERN CAMPING 
T his camp ing guidebook contains, in complete, illus· 
traced derail , concise d ata on preparations, rents, bed· 
ding, clothing, stoves, axes, knives, saws, personal item s, 
the grub list, traveling by horse, bicycle, plane, boat 
and canoe trips, pitching camp, the campfire, camp cook· 
ing and recipes, compass use, outdoor emergencies, and 
much, much more. It is written by Leonard Miracle and 
M aurice Decker, a pair of experienced outdoorsmen, 
whose combined woods know·how is unmatched in 
America. 

Order your book today - only S4.95 for thousands of 
d ollars worth of practical , rested camping information! 
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New Systems to Steer Your Boat 

[Continued from page 108] 

using a cable that is helically overwrapped 
to provide wire "teeth" all the way along. 
These mesh with the helm gear like a chain 
around a sprocket. With a few accessor~s 
it can also be used to link in another wheel, 
making Teleflex the first push-pull system 
to offer two-station steering. 

American Chain & Cable's SteerMaster 
simply reels a smooth cable in and out on 
the grooved rim of the helm's ring gear, 
holding it in the groove with roller bear
ings. Both of these wraparound units (Tele
flex and SteerMaster) are quite compact. 

Prices range from about $75 to $100 for 
a standard Ride Guide, SteerMaster, or 
single-station Teleflex, all in the 16' to .20' 
boat range. All prices increase with longer 
cable length, from about $1.75 a foot up. 

Pull-pull cable steering. Two cables slide 
in sheaths instead of one-as in the Allan
Jervis Safety Glide. Inside the helm unit 
the cable wraps around a small nylon steer
ing drum and is pinned at the mid-tmn 
to prevent slip. Both cable ends emerge 
through the same side of the housing and 
run through parallel sheaths to the transom. 
There a small sliding block-and-tackle in 
the tiller unit moves the steering rod. 

Force from the wheel is transmitted by 
pull (tension) only, on one cable or the 
other, never by push. The reason behind 
this: Under heavy loads (like twin out
boards ) more effort is needed to push a 
cable through a sheath than to pull it. 

An interesting side feature of Safety 
Glide: It comes completely assembled with 
cable sheaths connected and factory-sealed 
to both wheel and ti11er units. (On most 
units you do the connecting.) Just mount 
it. Price with 10' of twin cable, about $90. 
Add $2 .. 50 per foot for extra length. 

Hydraulic steering. Once strictly a big
boat luxury, it is now moving into the 
runabout field. The low friction gives this 
system a feather touch with almost no lag. 
And steeling ease is unaffected when hy
draulic lines must take a zigzag path. 

All hydraulic systems permit at least two 
steering stations, and they can be in lo
cations practically impossible with cable 
or pulley systems, because hydraulic tubing 
can be led anywhere on the boat. 

Aqua-Trol, for example, has only three 
moving parts: a pinioned steering shaft, a 
rack-operated piston in the wheel unit, and 
a double-acting piston in the tiller cylinder. 
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The system is filled with ordinary Type A 
auto-h·ansmission fluid . 

Hydraulic-steerer prices start about twice 
as high as those of push-pull units-about 
$140 for Aqua-Trol without wheel or tub
ing. In runabout sizes, flexible hydraulic 
hose (about 5.5 cents a foot from Aqua
Trol ) makes installation simple. If you 
don't do the job yourself, and your boat
yard is timid about hydraulics (some are), 
just trailer the boat to an auto-brake shop. 

Hybrids. Some systems give you a choice 
of single or dual cables. For twin out
boards, Ride Guide uses an overlength 
pinion to mO\·e twin racks, then runs a cable 
and sheath along both sides of the boat. 
There is a separate tiller rod for each motor. 
\~1ith a tie rod between motors to hold the 
system in slight tension, the pull-pull circuit 
swings two motors as easily as one. For 
the same tension effect, Teleflex simply 
adds another sheath and leads its toothed 
cable around the helm gear and back to 
another tiller unit. Added cost of the exb·a 
cable nm on a typical 18-footer: about $30. 

\Vhen you buy any cable-in-sheath sys
tem, get complete measuring instructions 
from the dealer or manufacturer in advance. 
Because of factory-attached end fittings, 
you can't cut the cable to length on the 
job. And check on whether a steering 
wheel is included with the steerer. If not, 
get the shaft dimensions so you can buy 
one to fit. Typical auto-style boat wheels 
list from around $8 up. Finally, be sure 
to plan your installation so the tiller move
ment is eorrect. When the wheel turns to 
the right the outboard motor tiller should 
swing left. 

You can't use push-pull on some stern
drive units which have their own built-in 
worm-and-gear steering mechanisms. These 
are drum-operated and require a conven
tional wire-rope-and-pulley system. But, as 
the stern drive's drum remains stationary 
when the propeller unit kicks up, there's no 
steering-line oversb·etch or tension change. 
So rope-and-pulley problems are eliminated. 

To speed this type of installation, Wilcox
Crittenden offers a new "split-drum" steerer. 
The drum's deep spiral grooving auto
matically gives the lines a true lay, and 
built-in damping prevents slip. With a 
three-spoke auto-type wheel it lists around 
$18. Lines, pulleys, and fittings add $10 
or so, depending on boat size. 
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The Idea That Clicked 
[Continued from page 137] 

sidered. Masks-borders around the picture 
area-are pre-exposed on the film. 

There's a notch in the eqge of the cart
ridge, which the camera senses and uses to 
set its exposure system-automatically-for 
the correct ASA film speed . 

Another notch in the cartridge, designed 
for photofinishing use, makes automatic 
sorting of different films possible. 

Kodapaks are tough enough to be stepped 
on without breaking, but they're designed 
so you can easily snap off the takeup spool, 
which splits open for processing. 

A camera to match. Mter management 
accepted the cartridge design, planning got 
under way, in 1959, for a new series of 
automatic cameras to accept the Kodapak 
film cartridge. The result was fow· models, 
the 100, 300, 400, and 700 series lnsta
matics, ranging in price from $16 to $110. 

The · whole project was surrounded with 
the precautions that might attend the de
velopment of a new Air Force gunsight. 
Employees who worked on the cartridge 
and camera were pledged to secrecy. 

Once design problems were solved, the 

The border: All the 126 negative Rims have pre
exposed borders, which provide ready-made 
masks during printing. Exposure is made at time 
film is perforated and packaged. 

way was cleared for developing the neces
sary automatic production equipment at 
Kodak Park, Eastman's big film factory in 
Rochester, N. Y. 

One machine injects slit film, backing 
paper, and plastic parts, and turns them 
out as completely heat-sealed and labeled 
cartridges of spooled film. The machine cuts 
the film to precise length, perforates it, pre
exposes the borders, and edge-marks it; 
then joins it to a backing paper; coils, and 
tapes it to a takeup spool; and finally in
serts it in the cartridge. 
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The Bug's Big-Brother: How Good Is It? 
[Contiuued from page 87] 

other accessories into odd corners, and level vents and to windshield defrosting 
putting the cooling blower on the end of slots, but at low engine speeds it's barely 
the crankshaft. enough. You get fresh-air ventilation, too. 

Minor adjustments are easy. Distribu- Three dashboard levers regulate the How. 
tor, fuel pump, and carb are right on top. The gimmicks. Those elves in the Black 
But you have to crawl under the car to get Forest worked overtime producing cunning 
at the valve tappets and starter. gimmicks for the 1500. The tum-indicator 

Controls, handling, and personality are arm on the steering column does three ad
distinctly Volkswagen. The all-synchro ditional jobs. \Vhen the ignition is off it 
transmission is a delight. Steering is pre- works the ]eft or right low-wattage park
cise and light, three turns lock-to-lock. ing light. A fingertip switch on its end 
Road irregularities are cushioned by hy- Hashes the headlights for signaling: high 
draulic shock absorbers. beam during the clay, low beam at dusk 

Poor marks for pedals, though. Brake when main parking lights are on. With 
and clutch, on high stalks sprouting through headlights on, this doubles as a dimmer. 
slots in the floor, are ·okay only if you Among other electrical playthings are 
wear a size 12 shoe or are nostalgic about interlocked pushbuttons for parking and 
Model T Fords. You lift your foot and headlights that sequence selection correctly; 
push. Heel-swiveling doesn't work. The a three-position interior light that can be 
clutch is smooth, but you must depress turned off or on independently of the door 
the pedal fully, which slows gear changes. courtesy switches; a rheostat controlling 

Taut and reassuring describes the ride. wiper speed (slow to very slow); and an 
There's a solid big-car feel, and hefty engine-eompartment light. 
wheels on independent torsion bars iron In the mixed-blessing department is the 
'Out the meanest potholes. On jiggly roads nonrepeat ignition-starter switch that pre
there's a tendency to pitch. ·vents stripped starter gears. This requires 

Stability. It's fine on comers. Roll is twisting the key back to break the ignition 
negligible, and the oversteer you'd expect circuit and stop the engine before re-en
from a rear engine and swing axles just gaging the starter. But the engin@ isn't 
doesn't happen at normal speeds. In fact, so quiet that you can't tell it's running. 
the big Volks understeers slightly-up to a Further refinements. You'll also find an 
point. antitheft steering-wheel lock combined with 

Push it too hard around a comer (the the ignition switch (required by German 
uncomplaining tires utter no wmning) and law), folding central armrest in back, 
the bowlegged rear wheels change their ashtray with a spring-loaded flap that pro
mind. Tail-end breakaway comes fast, tects the dash from misaimed butts, and 
though a quick twitch of the wheel puts an electric dock and external mirror-all as 
you back in business. And don't think the standard equipment. Pressurized wind
beast is happy in strong crosswinds just be- shield washer, front-passenger grab handle, 
cause ifs wagging its tail. and beep-beep horn are carried over from 

While the slow-revving engine has more the 1200. 
pep than you'd think, you still have to A noYel safety feature is the trigger 
use the gearbox plenty. Acceleration up mechanism next to the door hinges that 
through third is brisk, and that's the gear locks the bucket-seat tilting backrests when 
you stay in around town. the doors are closed, keeping them rigid 

Top is overdrive, and will take you up to contain rear passengers under heavy 
to a relaxed 80 m.p.h.-but not in a hurry. braking. Fully recessed interior door handles 
Brakes are reliable and fade-free, although and locks, and soft-plastic coat hooks and 
pedal pressure Iises sharply with speed. window cranks are more safety details. 

Excellent marks for driver vision and for Latest news is that a new 15008 model 
the snug bucket seats with adjustable back- has been introduced, with 13 extra horse
rests. The heater is a big improvement; a power and a number of deluxe features. 
heat exchanger in the exhaust system warms But in either form, the VW 1500 is a 
the air further after it's blown past the tidy package, beautifully finished and fun 
engine, and does it promptly after start-up. to drive, and should be as reliable if not 

Warmth is piped to front and rear floor~ as long-lived as its aging bruder. 
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The Laser Goes to Work 
[Continued from page 84] 

as a standard of length, replacing the plati
num meter bar. Trouble is, you can only 
precisely measure about 10 inches at a time 
with the krypton standard. 

With the coherent laser beam, scientists 
say there is no reason why we couldn't 
measure 100 miles or more with tremendous 
precision. Already, laser distance measure
ments have been made over hundreds of 
feet to accuracies within a few millionths 
of an inch. 

The laser's commercial success will rest 
on more prosaic tasks. Undoubtedly, one of 
its big jobs will be in communications. 
Since lasers operate on frequencies thou
sands of times higher than radio signals, 
they can carry many times as much infor
mation. One laser beam could carry thou
sands of simultaneous television signals. 

Big problem. though, is modulation: at
taching the infonnation to the beam. One 
method demonstrated recently was passing 
the beam throu~h a crystal of potassium 
dihydrogen phosphate-KDP, to friends. 
This substance changes its optical properties 
in an electrical field. Put an amplified signal 
across the crystal and it modulates the 
beam. 

The in;ection laser. A more direct method 
may come out of a third basic type of laser 
-the transistorlikc injection laser. Dr. Stuart 
A. Collins of Sperry showed me one re
cently. I knew it \\·as supposed to be small, 
but not how small. I needed a magnifying 
glass to see it. The laser itself is a chunk 
of gallium arsenide smaller than a pinhead. 
Two sides are mirror-b1ight. When a direct 
current is applied, a beam of coherent in
frared energy shoots from the mirrored 
surfaces. 

The important thin~ is that the output 
varies in proportion to the DC input, so 
it's easy to modulate. At IB~t recently, I 
saw researchers transmit speech and music 
across the room on the invisible beam from 
an injection laser. The signal-b·ansmitting 
ability of the injection laser will be tested 
in space soon-prohabl~· in 1965. 

Goal: perfection. One feature of injection 
lasers excites sciett tists: \Vhere most lasers 
are inefficient-they transform only one per
cent or less of the pumping energy into 
coherent light output-the injection laser 
is highly efficient. Scientists see no reason 
they couldn't eventually approach lOO-per
cent efficiency. The injection laser could 
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replace light bulbs, producing more light 
for less money. 

While the laser is just beginning to come 
out of the laboratory and go to work, specu
lation over its ultimate uses runs wild. One 
observer suggested a laser tree pruner. Aim 
the beam at a high branch, pull the trigger, 
and down comes the limb. Another sug
gested that backfires for fighting forest fires 
could be set from a plane. While both may 
be possible, present lasers aren't powerful 
enough. And if they were, they'd cost more 
than most tree surgeons and forest-fire 
fighters could afford. 

Missile killer? Most far-out idea to date: 
the radiation weapon. Everyone agrees it 
would be dandy to shoot down approaching 
missiles with a laser beam. Trouble is, even 
the biggest lasers don't approach the neces
sary power levels. The most powerful lasers 
announced to date generate about 1,000 
joules-a joule is one watt for one second. 
Such units can set fire to wood, paper, and 
other inflammable substances at a mile or 
two. This is spectacular, but still fantastic
ally short of the power required to knock 
down missiles. · 

Scientists estimate that this task would 
take upwards of 10 billion joules. Capacitors 
to store that much energy would be as big 
as office buildings. And nobody knows how 
to get rid of the heat. Any such giant laser 
would probably vaporize itself before it 
could damage a missile. 

Although these problems are formidable, 
no one knows for sure that such a weapon 
is impossible. And since there's no other 
very promising missile killer on the horizon, 
military planners continue to pour money 
into superpower-laser research. 

Ultimately, even missile destroyers may 
look pale beside tomorrow's laser develop
ments. Chances are its most earth-shaking 
uses have not yet been dreamed of. Three 
years after the birth of the vacuum tube, 
this revolutionary device was generally con
sidered as just another-and not very satis
factory-detector of wireless telegraphy 
signals. The circuits that were to launch 
the electronic age had not yet been con
ceived. 

Said Sperry's Warren Macek, "A lot has 
happened with lasers in three years. But if 
we could see today the things that will be 
coming out five years from now, we wouldn't 
even be able to tell what they're for.'' 
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20,000,000 Bucks in the Suggestion Box 
[Continued from page 70] 

Where do you get ideas? Fraser's boss, 
the Illinois Central, offers this clue: "Ques
tion the rightness of everything." Why 
are things done this way? Why does it 
take so long? How good are the tools? 
Can a certain step be eliminated? 

Eli Lilly & Co. is one of America's big 
pharmaceutical houses. Recently it was 
having trouble, in one manufacturing pro
cess, with a carbon slurry filter of a type 
long used. One employee, Jim Hodson, 
suggested: "Just eliminate it." His idea 
was tried, and it was found that in the 
present process the filter was actually no 
longer needed. Hodson got $1,276. 

Can a design be improved? Or can dif
ferent-and cheaper- materials be used 
without impairing usefulness or quality? 
Anton Forster is a disp{ltcher at the 
Fisher Body plant in Cleveland. It oc
CUlTed to him one day that packing-car
tons, braced with the usual two-by-four 
lumber studs, were heavy, expensive and 
cumbersome. "Let's try rolled cardboard 
tubes," he suggested. 

Fisher Body gave the idea a try. The 
new tubes were strong, lighter, and so 
much cheaper and quicker to install that 
Forster was paid $2,500. 

Other ideas grow out of sheer frustra
tion. A Navy mechanic, assigned to re
pair truck tires, got tired of waiting for 
someone to come a long and help him lift 
the heavy wheels back on the axles. He 
doped out a small wheel jack that would 
do the job for him- and got $177. 

But leave it to the ladies to come up 
with sheer feminine ingenuity. A female 
operator for Thompson Products noticed 
recently that a power belt that drove her 
machine was fraying at the edges. This 
so upset her sense of tidiness that she 
applied an old female fix-all: She dabbed 
the frayed edge with nail polish. Then 
someone persuaded her to drop the idea 
in the suggestion box. 

When the suggestion committee got it, 
it seemed like a crazy idea, but luckily 
someone took it seriously enough to give it 
a try. Today, the power belts in Thompson 
plants are lacquered at the edges. Now 
they not only look tidy but last much 
longer-so much longer, in fact, that Thomp
son figured its savings at $43,000 a year 
and sent its neat lady operator a thump] 
$6,000. 

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

Clinton 21/:~ hp. 
MdL 500-Re-coil 
starter Std . % :;haft 
w . keyway-ready 
to 2'0· Reg. price 
$49.50 . S pec ial 
(Item 1002) 

$29.95 
2 for ... . $59.50 
6 for . .. $176.50 

$67.50 
531.1 hp. 

Brtaa:s & Stratton 
2 hp, MdL 60101 
Ro p e start, std. % 
s haft w. keyway. 
Sturdy 4 cycle pow· 
er. Ree-. price 
$49.80 Spec. (Item 
106a ) $29.75 

Briggs 
& 

Stratton 

2 for .. .. $58.90 
6 for ... $1 

Bria:gs & Stratton 5o/4 
bp. Mdl. 143302. 

Recoil st.art. Std. 1" ohaft 
w. keyway, ant . choke lo: 

throttle control-a runed 
blir engine r eadY to tackle 
any Job. 

Re~rular price •.. S92 .60 

fft:~·\o59l .. $67 .SO 
2 for $130.00 6 for $350.00 

23/4 h.p. Clinton 34.95 
Model 400, rugged 4 cycle model. 
Alum. Block, castlron cylinder 
Rope start-5;8 • std. shaft 34 95 
Item 11 07 . ........• , • • 
2 For •.••. . •.• .••••••• 87 .so 

31/z h.p. Clinton-39.95 
A big engine with big power. Mod
el 406, 4 cycle, rope start, 3/4 '" std. 
shaft. 39 95 Item 406 . • • • • • • • • • • • • • 
2 for ..• •.•• .••••••••.. 77 .so 
Remember these ena:lnes are absolutely perfect and standard and 
under filctory warranty. Money baCk a:uarantee. Order now while 
stOCks a re complete. Factories-we buy _ne.w engln_e.~.'-----

STANDARD DIAL PHONES WITH BEU 
Western Electric late mOdl'l dial nhoues sanw 
us lL'ed by a 11 teleohoue comvnnie~;. l<lt>al a:
extcusions on any SYSt(•Dl. };as~· to <:oitnt>ct. 
s .. v .. t·al mu)" be eonnt•(·tecl ou on<' li nE'. Jo:.usily 
moditl(•d fnr nri rate inter-<'om system. Cu~t 
$40.00 m•w-guaran teM excellent 

.95 
FAN 

(Item 1 ) Easily Installed In furnace p!pfts . Fore"" 
e ven heat t o all rooms. Over ranR"e removes klt~hen 
s moke and odors. Powerful. continuous dut y motor. 
110·120 v . AC. Mount In wall or ceiling to ventilate 
any area . Quiet , super-efficient fan m oves hu~re vol · 
ume of a ir. ( 400 to 600 CF'Ml. 

8 " Pipe. wt. 5 lb.. • . . • . . . . . . . . . . . . . . . . $6.85 
9 " Pipe, wt. 61b ••. . • . •................ $7.85 

10" Pipe. wt. 7 lb .••.••.. .. •..•.....• . . . $8.85 
12" Pipe . wt. 8 lb ....•. . . •. • ..•......... S9. 85 
HEAVY DUTY FAN. Seml-encloeed motor. s uitable for spt·ay I..Juuths. 
re,.t aur an t exhausts, poultry houses, etc. 
10" Fan. wt. !'I lbs. (Item lOEl .... . .. .... ..• ...•. • . . • $11 .95 
12" Fan, wt. 10 lbs. (Item 10D) •..... . ..... . . . . . . . . .. S12.95 
Send lOc for 100 page Catalog FREE with order. Prices I .o.b. factory - Send check or MO 

MASTER MECHANIC MFG. CO., Dept. 8·123, urlin ton,Wis . 
Southern Customers write Dept. B-123, Box 65, Sarasota, Florida 

IDEAL CHRISTMAS GIFT FOR ANY MAN 

.'o.u'!: R AT THIS PRICE 
ic:J~~~~~ THIS COMPLETE EQUIP· 
E LL FACE SHIELD. HEAVY 

CABINET, GROUND CLAMP, HEAVY 
WELDING CABLES PLUS twin carbon 
arc torch. welrllnR" rot! holder. car
bon>!. weldlnl! and hraztn~t rod~. ftux, 

solder , Instruction book. Make and repair aut o bod leH, l>arts , fenders , 
t railers. boats, metal furn iture, fixtures . ornamental Iron. f a rm equip· 
m ent. g a rden tools. bicycles. toys, etc. Operates on any properly wired 
115 V. line. TEN·DAY FREE TRIAL. FULL ONE·YEAR GUARANTEE. 
More than 250 ,000 In u se In homes, 11'8rBJtes, farms. "hops . factories . 
Now ANYONE can weld. braze. solder, cut. heat met.al without ex• 
perlence. Does 1001 Jobs on all metals. Save and earn money. 

SEND ONLY 2.00 
Pay POStman •t2.95 plue C.O.D . charges. Practical lifetime &'ift for 
hobbYist. mechanic, auto restyler , hot rorlder. homeowner. Order 
today on 10 DAY MONEY-BACK GUARANTEE . 

1810 S. FtDEJW. ST. 
DEPT. w3·N CHICAGO 16,B.L FOUR WAY WELDER CO. 
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Are Drag Racers Really Crazy? 
[Continued from pag~ 75] 

an internal-combustion piston engine can 
compete, and win. Even pickups and station 
wagons drag. 

In the several years since drag racing 
was taken off the streets, it has become 
one of the nation's fastest-growing sports. 

The leading sanctioning body, the Na
tional Hot Rod Association, headquartered 
in Los Angeles, estimates that between 
400,000 and 500,000 persons are involved 
in dragging. At local meets competitors and 
crews sometimes outnumber the spectators. 
Yet the spectator count for this year will run 
to 3,700,000. (Each of baseball's big leagues 
draws about 10,000,000.) 

At this year's Nationals, 1,000 cars were 
entered, shepherded by 6,000 owners, 
drivers, and mechanics. 

Reduced to simplicity, dragging is rac
ing an electric timer. Two cars of the same 
class compete in elimination runs. 

A "Christmas b·ee" of electric lights, 
connected by cable with three timing traps 
at the finish line, starts a race. The tree has 
14 bulbs, 7 facing each lane, positioned 
vertically. The five top bulbs are yellow. 
The next is green, to start. The lowest is 
red to indicate that a driver has jumped 
the gun. If he does, he has no argument
an electric eye has told on him. 

The light cycle, top to bottom, requires 
only 2~ se<:onds. The start for each lane 
can be off-timed by the <:onb·ol tower to 
provide for handicapping. 

At the finish line an elecb·ic eye records 
the time of a run to hundredths of a second. 
Two other eyes record the speed for one
tenth, or 132 feet, of the quarter-mile dis
tan<:e. The first eye is 66 feet in front of the 
finish line, the second 66 feet beyond it. 

A driver can record the highest speed 
and still lose a ra<:e; he can be faster 
through that last 132 feet, but have taken 
more time for the quarter-mile. 

The action is fast. At the Nationals they 
run off three races a minute. The really 
sizzling performers, the dragsters, or "rails," 
consist of little more than frame, engine, 
drive h·ain, and cockpit. 

The commonest vehicle in dragging
seven out of every ten competing-is a 
stock car or "stocker." A lot of doctoring 
goes into them. Suspensions are beefed. 
Cylinders are overbored. Carburetors can 
have any size jet. There is no prohibition 
on factory-supplied camshafts or trans-
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mission ratios, and heavy-duty clutches are 
common. Any axle ratio is permitted. Pis
ton displacement is limited, though. The 
maximum permitted is 427.2 cubic inches. 

Super Stocks are the top class in the 
stock-car division. Usually current models, 
they have a bigger horsepower-to-weight 
ratio than the other stockers. Their equip
ment is restricted to options available to the 
public. A few Super Stocks are tended and 
driven by factory teams. Most are individ
ually owned but sponsored by car dealers. 

Dodge swept the Super Stocks at the 
Nationals this year, with automatic trans
missions outrunning the stick shifts. 

Dragging encompasses four other "sec
tions," or types of cars, and one subsection: 
a "street" section, a "moderate competition" 
section, a "competition" section, and stock 
sports cars, plus a variety known as "factory 
experimental." 

Within these sections are 70 different 
classes. Among the cars at the Nationals 
were a 1949 Anglia and two 1923 Model 
Ts. One Model T and the Anglia were 
powered by Chevy engines, the other T by 
an Olds. 

Some cars are polished like mirrors. A 
top rail will sport chrome plumbing; its 
crew will cap exhaust pipes against dust 
when their car is not in action. Other cars 
look fresh from a junkyard. The dressiest 
cars are awarded prizes. 

Back-yard assembly. Many classes, where 
rules permit, sit high off front wheels to per
mit pitch on weight transfer when the ac
celerator goes down. Most of these cars 
are assembled in back yards. Their owners 
reshape their cams, push their compression 
ratios almost to the point where gasoline 
will ignite without a plug, drill out car
buretor jets, experiment with axle ratios, 
and try out combinations of gears. Every 
excess ounce of weight is razored out. 

Mechanics rough the mating surfaces 
of cylinder blocks and heads so that gas
kets won't blow. They fiddle with timing 
until the racket from exhausts is pure Men
delssohn . They tinker right up to the 
eleventh hour. It's almost a zule that the 
components of a rear axle will be spread 
out on newspapers 30 minutes before a race. 

Many cars are so highly tuned that their 
engines quit if they drop below 1,000 
r.p.m. Drivers wipe any trace of dirt off 
their "slicks," treadless, soft-compound tires 

CONTINUED 
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KING MIDGET FOR 1964 
Drive It for 75c a week. Rider A£-enta Wanted. Send 25c for 32 Pa&'& 
book. full details. dealer prlee. Or send $1 (refunded first order) 
for this plus Service and Repair Manual and 16 5x7 photos of car 
and faetory. 
MIDGET MOTORS CORP. ATHENS 2, OHIO 

BORROW $100 TO $1000 ON 
YOUR SIGNATURE ONLY e 24 . 
MONTHS TO REPAY 
Enjoy life. end money worries! Confi
dential BORROW-BY-MAIL plan pro
vides cash for any purpose. Small pay
ments .. ht your pocketbook. Prtvate. 
enttrely by mall. No endorsers .. no per
sona I interviews. Fast serv1ce. State 
supervised. Deta1ls sent in pla1n enve· 
lope. No obligatton. Inquire now. 

Amount 24 Montllly 
of Loan Pay111111ts 

r--- ---~--------------~~~,, American Loan Plan, Dept. TA-173 ~ .. ::::..!1 
1 City National Bldg., Omaha 2, Nebr. • •• _ ...... I 
I Name I 
1 Address I I City State I 
I Age Occupation I 
L-------------------------~ 

MAKE 
$20 to $30 

A WEEK 
EXTRA 
MONEY 

Here's a practical way to Increase 
your Income and build security for 
your family. Earn extra money every 
week sharpenlnlt saws with a Foley 
Automatic Saw Filer. You can ac
tually build your own business with 
It-without special training or pre• 
vlous experience. 

TURN YOUR SPARE TI:\IE INTO (;ASH. Make trom S3 to S6 
an hour evenings, week-ends. Start In your basement or garage. No 
canvassing. "/ adrerttud tn our local paper and (lot tn 83 sau.~"
says .\f. L. Thompson. Every saw you sharpen with the Foley Filer 
brings you more customers. Hundreds are making extra money 

thls sure, fast, easy way. You can too • 
"MoneyMaking Facts" explains how 
you can get business from home 
owners, farmers, carpenters, schools, 
factories, etc., how to build your 
business and expand-every step of 
the easy way. Don't walt. Mall cou
pon now for this exciting book and 
easy pay plan. No salesman will call. 

I 
I 
I 

MAIL COUPON FOR FREE BOOK 
FOLEY MANUFACTURING CO. 
1219-3 Foley Bldg. , Minneapolis 18, Mirin. 
Rush free book, "MONEY MAKING FACTS", 
and details on easy pay plan. 

1 Name·-------------------------
1 Address I 
L~------~~----------~ 
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Are Brag Racers Really Crazy? 
on driving whee]s that give maximum bite. 

Fresh off a showroom floor, the huskiest 
of today's non-sports stock cars. without 
supercharger, wiJJ take at least 15 seconds 
to travel a quarter-mile and will be going 
about 9.5 m.p.h. By conh·ast, at the 1963 
Nationals a '6:3 Chenolet factory experi
mental-carrying optional equipment pro
vided bv the manufaeturer but not neces-. 
sarily available on the assembly line-
clocked the quarter-mile in 12.7 seconds 
and reached 118.1 m.p.h. 

A street-section '51 Anglia-certainly 
powered by something besides an Anglia 
engine-did the quarter-mile in 11.0:3 at 
127.9 m.p.h. A street roadster with a '63 
Dodge engine ran the distance in ] 2.17 at 
121.1 m.p.h. A Chevy, supercharged, was 
timed at 10.45 .mel 138.4. 

These cars won their class competition. 
but, then, so did a stock '.57 Chevy at 14.48 
seconds and 87.7 m.p.h. , a stock '54 Hudson 
at 16.46 and 82. L and a '58 German Opel 
at 18.03 and 77. 

The fastest car, the "Top Eliminator," 
proved to be a Chrysler-po\\'ered rail owned 
by Ken Hirata and Phil Hobbs of Kokomo, 
Ind., and driven hy Bob Vodnik. It streaked 
the quarter-mile in 8.62 seconds and was 
going 174.7 m.p.h. Th<' <'lll-time record for 
rails is 190.26 m.p.h. 

Having no radiators, rails get hot. They 
have to cool off an hour between runs. 

Tricks of the trade. Drivers try to rattle 
their opponents. Some O\'er-rev their en
gines on the starting line and then feather 
their th rott]es on takeoff. hoping that the 
other fello"· will on:·rspin his wheels and 
lose a precious fradion of a second-or 
jump the starting signal and he disquali
fied. Some make slow practice runs and 
then, with a change of carburetor jets, spark 
advance, and axle ratio , flash down the 
strip in actual competition. 

Another example of strategy : At the '63 
Nationals everybody expected shrewd , ·eter
an Don Garlits- holder of that 190.26-
m.p.h. record- to walk off with the big Top
Eliminator honors. Instead, he jumped the 
gun, was disqualified. Suspecting that Vod
nik's rail was a mite faster, he had gambled 
on outguessing the starting light and gain
ing the needed split-se<.'Ond advantage. 

The appeal of dragging is widespread 
among alJ sorts of people-including the 
female. H ere were some of the entries at 
the Nationals: 
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\1rs. Elsie Ayres, Wayne, N.J., house
w ife and grandmother; Sam Parriott, city 
councilman, Commerce, Ca1if.; John E. 

• 
Crews. doctor, ~laitland. Fla. (his car was 
The ~Lld \1edie); Bob HaiL Air Force 
flight-test engineer, Fairborn, Ohio; Wayne 
Kleh. d<l.ir~' farmer. Spring, Tex.; Dick 
Griffin, commercial pilot. Lansing, Mich.; 
T ed Harbit. teacher. Frankton, Ind . 

1\n·nt,·-three of the entrants were be-. 
yond the <lge where life begins-40. Mr. 
Parriott, 66. droYe his car 148.5 m.p.h. 

\Vhat about safety? Despite the speed, 
in a million and a half miles of organized 
dragging in 1962, only two deaths occurred. 
Strict supen·ision makes accidents rare. But 
cars do spin out and engines do explode. 

Lending to the safety record is NHRA's 
insistence on car inspection and such safety 
cle,·ices as helmets, seat belts. and. in some 
classes, shoulder harnesses and :flameproof 
suits. ..., 

Local NHRA groups discipline members 
found guilty of a "moving violation" of city 
or state laws. A pair of speeding tickets 
can bring temporary loss of driving perm.it, 
a punishment-for a drag racer-akin to the 
rack. 

Drag racers do it mostly for glory and 
excitement, but there are prizes. The 
sweetest. naturally, is an automobile engine. 
donated by a Detroit manufacturer. Sears, 
Roebuck gave $100 tool kits to all class 
winners at the Nationals. Other prizes com
monly include piston rings, TV sets, tach
ometers, and the like. 

Top rail drivers like record holder Don 
Garlits do get paid~as much as $1,000 an 
appearance. 

Detroit contributes more than engines. 
Ford and Chrysler offer advice (and equip
ment. for a price) to anyone with a yen 
to zip down a strip. This year Ford built 
a control tower for the ~ationals. 

General ~lotors' policy is to neither par
ticipate in nor encourage racing of any 
sort-even though Chevrolet engines are in 
a lot of hot performers on the drag strips. 

\Vally Parks, former editor of Hot Rod, 
is NHRA president. Ed Eaton, one-time 
proprietor of a "speed shop," one of the 
proliferating nuts-and-bolts emporiums ca
tering to rodders, is national-events direc
tor. 

The "Eliminatol's." The most coveted 
titles at countrv-wide meets are those of 

• 

Top Eliminator, Competition Eliminator, 
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Are Drag Racers Really Crazy? 1 

Middle Eliminator, Little Eliminator, Junior 
Eliminator, and Top Stock Eliminator. 

The Top Eliminator is always an "AA" 
dragster-scaling 2 to 2.99 pounds of car 
to each cubic inch of displacement if un
supercharged, and 2.5 to 3.99 pounds if 
supercharged. The AA car with the quickest 
time is a finalist. His opponent is selected 
by progressive elimination among the eight 
quickest runners-up in races that have been 
run during the meet. 

The Top Stock Eliminator is the survivor 
among 50 of the quickest stockers at the 
meet. 

To capture one of the remaining four 
eliminator trophies, a car must have been 
the victor in its class. NHRA statisticians 
compile a list of national elapsed-time rec
ords, excluding those for the AA and stock 
sections. 

They divide these records into four 
equal groups, such as 9.6 seconds to 11.5, 
then 11.6 to 13.8, and so on. On their 
records at the meet, the dozens of class 
winners automatically fall into one of the 
four time catchalls. The . kind, type, or 
power of the cars count for nothing-only 
their times are considered. 
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A drag-racing glossary 
Drop the ·hammer .................... Full throttle 
Put your foot in it .................... F ull throttle 
PuHer, blower, windmill .... .. Supercharger 
Ratchet jaw ...................... Constant talker 
Bench racing ................ Mter-race chatter 
Typewriter .......... Pushbutton transmission 
Tach .... ..................... ............... Tachometer 
Box ............ ...... ..... .......... ... ..... Transmission 
Juice, punch ......... .... ........... .. Fuel mixture 
Gasser .......... ...... Hot rod using gas for fuel 
Fueler ...... .. ..... .. .... ..... Car using exotic fuel 
Slicks ..... .. ...... ..................... T readless tires 
Lunch .... .... ............ Blow up, as an engine 
Tube steak .............. ...... Hot-dog sandwich 
Cog ......... ............. ...................... Axle ratio 
Skins ......... ...... ..... ...... ................... ..... Tires 
Wind up ..... ....... ........ Get maximum r.p.m . 
Top end ............ ... .... ..... High engine s-peed 
Feather foot ... ................. ........ Slow driver 
Fin.k ................................ 0 ••••••••••• 0. Cl1eater 
In the chute ... ......................... Staging area 
Spook .................. To unnerve a competitor 
Stroker ........ Engine with increased stroke 
Lights .................... Mechanism for timing 
Honk .... ..................... . To beat another car 
Run for tin ....... .... ........... Race for trophies 
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Rated for 3000 PSr continuous duty, IS" bore. Shaft size 3", 
Stroke Is 341/:111. Has 1 .( 8" pipe ports. Self aligning bear. 
lngs at either end-11/4" ID. Shpg. Wt. 200 lbs. Tremendoul 
powt>r package develop!! almost 60,000 lhs thrust. Used
exct>llent condition, tested prior tq. l!hlpm<'nt. Approx. GOVT. 
COST, over $3000. NOW. $52.50 

COMPLETE HYDRAULIC SYSTEM 
Units cont.."lln all ne~e11sary hydrau· 
lie lines. llh gal. reservoir, 4-way 
valve, 3 rell.-r valves. 2 pressure 
gauges 0-5000 PSI, air valve & 
check valveli, accumulator. hl-pres· 
sure filter, hydrauli~ sight gauge, 
pump unloading valve, 2 extemal 
control valves , 3000 PSI hydrau· 
lie pump rated 3 GPM @ 1500 
RPM. Unit driven by 711:1 HP 
e lectric motor, 200 V, 400 cycle. 
3 phase. Appr ox. GOVT. COST 
$3000. Shpg. wt. 150 lbs. $&8. 50 
* Drive adapter available for drlv
tng pump from your own standard 
motor or engine $8.85 

"BIG 12" ARC WELDING AND BATTERY 
CHARGING KIT With neluxe a<"rcssnrics con· 

. sistin:r or one n 1 300 amp R"eneratcr. 311 feet weld · 
""'~ in&" cab le, welder's adjustable h elmet, ele~trode W hnhler , 300 110111 Pm meter. 300 am11 shunt, rhe<>stat, 

toggle switch, 300 amp reactor ~oil arc s tabilizer, 
volt:l~e regulator, battery chnt~in~t relay, one pair 
heavy dut)' welder 's gloveR. All unit!< guaranteed 11re· 

~ \7f',~;,:;:~·q.tr~~iQ M••6 ·· 
POWERFUL RETRIEVER MAGNn 

Surpr ising str<'nlrth. Can be use<f..~ .. ~trleve 
underwater objects near piers, In we111, 
e«:. Picks u p all ferrous metals. Approx. 
pull 75 lbs. Appr ox. 3" x 3". Shpg. wt. 
IS l bs. $3.95 

Send today l o r your FREE copy ol thll 
new and amazing catalog ~ontalnlng 
1000's of bargains In hydraulics, elec:· 
t r ical, precision tools, marine Items, 
automotive e«:. fo r hobbyist or Industrial • 
Order from this ad. All prices FOB. Culver 
City, Calif. SOo/o deposit for COD. 8eD4 

·~check cash or order • 

ASK ~111 
FOR 

PISTON RINGS stop oil pumping 
Fll TERS keep engines dirt·free 
CASITE ADDITIVES restore pep 
and power-save oil, gas, repairs 

IIIW CATALOG 
EYerythlnlt for 
the Craftsman 

Over 1.500 Items Workshop Supplies, Equipment 
Finest Domestic and Send for Craftt!man's NEW 132-page 
Imported Woods.. . catalog . .. get big discount P.rices on 
Kl'ts 0 0. Ornaments Stnnley Powur tools! ··inest k•ln-drled domestic and imported woods, wood 
. .. Tools ... Special and metal lea-s. ornamentt!. Over 1,600 
H d T.l items! Rill' values on tool•. craftsman ar ware ... I e. hardware,Mo•aicTIIe,upholatery•up-

LOW M 0 NE Y. plies . lampparts.Giuelnjector. Send 
SAVING PRICES l!!ictohelp pay postage andhandllna-. 
Stanley Power Tools Craftsman wood Service. Dept.B·l2 
-Big Discounts! 2729 S . Mary St., Chlcaao 8, IN • 

~--------------- I I CRAFTSMAN WOOD SERVICE CO., Dept. B-12 
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History's Most Dramatic Mine Rescue 
[Continued from page 48] 

The plan was to hit the men's refuge hushed, volunteer Atomic Energy Com
again, ream open the hole to shoulder width mission workers flown in from New York 
and then haul the pair up. Agonizingly, took a ~~-by-l-inch piece of 120-curie co
there were parts failures-an hour lost here, halt 60 from its 1,200-pound lead container 
two hours there-as the drill whirred down- and lowered it down the 12-inch hole. Fellin 
ward at 30 feet an hour. Weary rescuers and Throne were then dropped a Geiger 
grabbed· cups of coffee from a Salvation counter, and again there was an attempt 
Army lassie, and went back to work. Shifts to try to find the respective headings of 
lasted about 30 hours. Then the m-en curled the two holes. Again, the results were nil. 
up near a bonfire in the 40-degree night For perhaps the only time during the 
air, slept three or four hours. long rescue effort, Fellin appeared to panic. 

Tuesday, August 20. Fellin-who, with "Drill the escape hatch right down the 
44 years in the pits, had taken charge be- - six-inch communications hole," he pleaded. 
low-screamed a warning. The roof of their Dr. Charmbury turned this ali-or-nothing 
tiny cavern was cracking. The drilling plea down. "If the small hole is blocked, or 
threatened to drop tons of rock on top of caves in, the men are lost. While we have 
the prisoners. Disappointed, the drillers it, we can keep them alive," he insisted. 
dragged their drill from the 193-foot level At six p.m., the mammoth drill lumbered 
and began surveying for another site that four feet east and eight feet north of the 
would di·op the drill on the outer perimeter unsuccessful hole, and began another weary 
of the hole- this was a feat comparable to a 19 hours of drilling. Meanwhile, the 4-inch 
ball player trying to hit Sandy Koufax's fast diamond-tipped drill continued a slow, 
ball precisely on one particular piece of breakdown-studded path toward Bova' s pre-
seam. sumed refuge. 

Meanwhile, a special camera was being Below, Fellin began joking with Throne 
lowered down the hole towards Bova's and with rescuers on the surface in an 
presumed position. Eighty feet down, it obvious effort to keep spirits from flagging. 
jammed in the bore and had to be hauled "Massa's in the Cold, Cold Ground," they 
up. The microphone dropped down and sang. When asked about the brandy they 
was pulled up. It came up wet; there was had received, ·Fellin laughed, said they 
water in his hole, possibly a freezing three "had put it in stomge." Cigars lowered to 
or four inches. Another hole-a four-incher them were chewed; lighting a match was 
this time for faster drilling-was started still an explosion hazard. Waiting for the 
towards Bova. drill to break through was like the last 

Thursday, August 22; The big drill, pok- day of a 20-year jail sentence, the two re
ing downward some 300 feet towards Fellin ported over the loudspeaker system. 
and Throne in a second try, began omi- Friday, August 23. The tired drillers had 
nously spewing up gray-white, hard-rock vowed to drop this third hole "right on 
powder instead of black coal dust. The the peaks of your hats." At 3:47 p.m., the 
men's spirits both above and below drooped crew miraculously did just that. For two 
noticeably. Some cried openly. The bore hours previously, the drill had tapped down, 
had obviously missed the pocket. Drill holes a half-inch at a time, while Fellin and 
don't go straight down; they "drift"-bend Throne crouched, terrified, dust masks over 
and slant-with the alternating hardness of their faces, blankets wrapped around them 
the soil layers. The grimy, weary rescuers to ward off the dirt sure to pour in as the 
knew this 12-inch hole was near Fellin and drill broke through. Getting through without 
Throne; the pair could hear it burring down. causing a landslide was like getting the yolk 
But in which direction? And how far away? out of an egg without breaking the shell. 
H the second hole was close, perhaps the Operator Mike Rank's hand on the throttle 
trapped two could dig through to it. was as delicate as a surgeon's manipulating 

A compass was lowered to the imprisoned a scalpel. 
men. They circled their tiny tomb trying to At the surface a knot of mine men lying 
see if the steel drill deflected the needle on the ground at the communications hole, 
to give them a clue in which direction to listened to Fellin's directions and wigwagged 
hack. No luck. The drill was pulled up. hand signals to Rank in the cab above them. 
Amid complete silence, all rescue engines Air was forced down the hole to blow out 
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conservation movement suffers." 

An excerpt from "The Deer War," 
Ben East's controversial article in 
December Outdoor Life, America's 
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History's Most Dramatic Mine Rescue 
the "cuttings" and, hopefully, to give Fellin ragged and a cave-in threatened. The 
and Throne some indication as to where the reamer was hauled out. Welders enlarged it 
drill would enter their chamber. They could to 30 inches. Rushed back to the mine 
feel the breeze but couldn't detect its direc- under police escort, it went to work again 
tion. to widen the holes so steel casings could be 

Down, tum by agonizing turn, half- set in to prevent slides. 
inch by excruciating half-inch, the drill Sunday, August 25. Over the communica
bored. Finally, Fellin yelled exultantly, tions system, the trapped men heard a 
"Hold it! The drill is through!" On the sur- radio mass for shut-ins; they definitely 
face the tense knot of rescuers broke into qualified. At a depth of 38 feet, the larger 
smiles. A priest yelled "Praise be to God, reamer was withdrawn and two steel cas
they're through." ings, 26 inches on the outside, 19 inches on 

The follow-up plan appeared relatively the inside, were set into the hole with 
simple. Axes, timber, survival gear, more Bentonite, a quick-drying plaster, binding 
powerful lights were sent down. The timber them together. Helmeted John Adams was 
was to be used by the pair to brace up their lowered down the hole to inspect it and 
hole against the always threatening cave- came up making the "V" sign with his 
ins. A $3,000, 33~-by-22-inch closed-circuit fingers. The hole was clean. Then a 17~
TV camera was lowered, and for an eerie inch reamer dropped down and began 
hour, rescue workers and bystanders peered boring for pa ydirt. 
at two monitors for glimpses of men known Monday, Augu.st 26. All day the reamer 
to most of them only as names and voices. whirred-158 feet down at 2 a.m.; 226 feet 

Pictures of the strata taken by a special down at dawn; 265 feet down by noon. The 
Pennsylvania Dri1ling Co. mining camera trapped pair removed the wooden prop 
were processed and studied. Next a plug they had erected under the plug above 
was made, a series of wooden pla~es, them, and finally the giant reamer began 
fastened together with steel and wrapped eating through the concrete, rubber, and 
with rubber. After the last shipment of wood, at barely "peckin'., speed, 15 r.p.m.s 
newly cut pine timbers was sent down or less. Finally at 3:38 in the afternoon, 
(old-time miners always insist on fresh Fellin yelled, "The plug is through." At 
pine shorings, and Fellin was no exception) , 6: 22, he ca1led, "Take it up all the way,', 
the plug was rammed 298 feet down into and the reaming was over. Jubilant drillers, 
the hole. Twelve inches of 60-minute quick- covered with concrete, dust, coal, and 
drying concrete was then poured over it. smiles raced to the Salvation Army tent, 
Thus, the 12-inch bore the rescuers had swiped the American flag, and raised it to 
labored days to dig was blocked up again the top of the drill. 
in a matter of hours. The plug prevented "We're gonna come up just like John 
dirt from pouring in as a 26-inch, 1,350- Glenn," Fellin had said, and he was almost 
pound reamer began cutting down into the right. There were five possible rescue plans, 
12-inch hole, widening it enough so that and while the reamer and its 10 lengths of 
the two men could be hauled to the surface: drilling pipe were withdrawn, the experts 

Saturday, August 24. At dawn, the 26- on the surface debated as to which one to 
inch reamer bit into the earth for the first use. Three "escape capsules," all specially 
time. Now the final push was on. fabricated from rolled steel and steel mesh, 

Above, the scene became increasingly were at the site. 
frenetic. The National Guard had to be Shaped like double-ended artil1ery shells, 
called in to hold back the weekend throngs these were hollowed out to hold a man. 
of curiosity seekers. Bulldozers chewed Attached to a winch, they would be lowered 
into ~l stand of trees nearby and leveled down 308 feet into the mine and pulled up 
a landing strip for the two :\1arine Corps like elevators with one man per trip. Mter 
copters slated to take Fellin and Throne several test runs these were discarded. The 
on an eight-minute flight to Hazleton Hos- hole had "drifted" and the capsules were 
pital once they came up. :Medics set up a in danger of jamming in the bent bore. 
first-aid tent. Finally, coveralls sewn onto parachute 

At 4:45 Saturday afternoon, a minor han1esses were selected as the escape con
panic hit the camp. The 26-inch reamer tainers and these were lowered to the men. 
had bored 38 feet down, but the hole was Hank Throne camG up, greased like a 
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History's Most Dramatic Mine Rescue 
pig to avoid friction, singing lustily, an 
orange football helmet on his head to pro
tect him from falling rocks. A red truck 
with a winch had replaced the drill over 
the hole. "Boy, what a ride," Throne ex
ulted. And when his bearded face popped 
out of the hole after a 17-minute ascent, 
Navy corpsmen grabbed him, as he began 
to cry, lowered him onto a litter and rushed 
him to the first-aid tent and then to the 
waiting helicopter. 

Next came Fellin, his trip only half as 
long- eight minutes. Cheers and an incon
gruous outburst of yodeling erupted as he 
emerged. It was 2:41 a.m. on the morning 
of Tuesday, August 27, and the men had 
been below just six hours short of two 
weeks. 

Six feet east ·of the jubilant rescuers, the 
drilling for Bova, halted during the last 
stages of the Fellin-Throne rescue for fear 
of causing a cave-in, began again. This one 
man, dead in all probability, was still below, 
but as long as he remained in the damp 
darkness of the mine, the men above were 
determined to reach him. They had just 
seen one miracle; who could be positive 
that it might not happen again? 

Editor's Note: Louis Bova was finally given 
up for dead by rescuers at Sheppton on Thurs
day September 5. Experts theorized that he 
died of starvation, exposure, and iniuries, 
probably on or about August 23. 

Little charge makes big noise 

Five pounds of explosive at the small 
end of a 180-foot conical shock tube simu
lates the blast of six World War II block
busters at its mouth. Naval Ordnance Lab
oratories, White Oak, Md., built it as a 
model for a 2,000-foot tube that will amplify 
a 1,000-pound charge to simulate the shock 
waves emitted by a nuclear explosion. 
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guarded by family since then. A must for 
mechanics-one tune-up Job pays you back 
in satisfaction. plus putting you way 
ahead for future t rouble- free tune-ups. 
Car- owners-a 5 minute do-it -yourselfer 
a nd a Wl\Y you go. H.aclng drivers-bring 
hom e that trophy. Send $2.50 for booklet 
of simpl~ A.B.C. instructions and watch 
your or~blems fade away. Jim Bacino. 
Lake Road . Avondale, Pennsylvania. 

RING Valve J ob while driving, $6.00 
postpaid 1 Guaranteed l Nothing like it! 
Many mechanics recommend! Motaloy, 
Grantham 27, Penna. 

T R ANSISTOR IZED Ignition Systems. 
Electrotone's newest. improved. foolproof. 
(SS-1 : $29.95. SS-2 : $39.95). Free illus
trated C1J,talog . technical data, complete 
speclfica ions of unique design. Prompt 
delivery. Sat is faction guaranteed. Doran 
Enterpri~es, Inc., Dept. PS, Box 7214. Chi
cago so, Illinois. 

USE THIS HANDY INDEX 
TO FIND WHAT YOU WANT 

Al:'ents Wante.-1 . . . . . . . . . . . . . . . . . . . . 4 :1 
Antiques , Re li cs & rn cllan r.oods. . . . . . 29 
Art In~tructlon. Cartoonlnl:'. Sl~ 

P aJn t ltlt.r . . . . ........... _ ... ••.• 
Authors service .................. . 
Auto SU!>Illles & Equlpm<•nt. .....• .. • 
Auto Trnlt~r~ .............•... . .. • 
Automollil<'s & :11idl!'el C"a r s .......... . 
Aviat ion . . .. . ..................•. 
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Rattcrl~s. n Ctl('T':ltor·~. Etr. . .. . . ... 0 • 6 
Roats. lnhoar d & Outboard Motors. . • • . 11 
Body·Bulldln~r Cours es , Jiu Jlt;;u. Etc.. . I~ 
Rooks & :'of:U!':lzlne" . . . . . . . . . . . . . . . . . ~:l 
Bus iness Onnortunltles . . . . . . . . . . . . • . 3 7 
lJus lness Service, Information . Name 

Lists . . . . . . . . . . . . . . . . . . . . . . . . . . 50 
Buy It Wholes a le .•.............•.. 3RA 
Camer as , Photo Sumllles . . . . . . . . . . • . 34 
<'ampln~r F.quloment & Tents . . . . . . . . . . I (I 
Coins & Curreoncy . . • . . . • . . • • . • • • • • . 26 

Detectl ves . . . . . . . . . . . • . . . • • • . • • • • • 4 7 
DO·lt-YourAelf . . . . . . . . . • . . • • • • . • • . • 66 
Dogs , lllt·cls , H ams ters & Pets . . • . • . . . . 17 

l:~arthwor .. ns . Cri ckets. Fr~s ... , . . • . . . 18 
J::c:luca t lonai & Ins truction. . . . . . . . . . . . 4 5 
Electr·lc T rains ...... . . . . .......... 6 -1 R 
Electrical Hupplies & Equipment. . . . • . . 7 
Employment Info rmation . . . . . . . • . • . . 4 2 
E'lll!'lneerln ~r S ervices . . . ...•• ..... . . 60A 
Enl!'lnes, :\to to rs . Etc. . . . . • . • • . • . • . . . 10 

Farms, Othe r Real Es tate. . . • . • • • • • • . • 19 
:Field Glasses . Telet<cones. . • • • • . . • • . . 14 
F o r rn,·em ors . .. ..... ... , . . . . . . . . . 110 
For Sale Miscellaneous ... .•..• , • • . . . 71 
l•"onnula~. Plan::; . Etc. . . . . . . • • • . • . . . a9 
Gifts • . . . . . . . . . . . • • • • . • • • • • • • • . . • 49 
Governme nt Surplu s . . ... . . •..•• , .. , ll A 
Hl!l'h·l!'racle S alesmen . . . . • . . . . . . • . . . 44 
Hobbles . C"oll ectlons . . . . . • . . . • • . • • • . :n 
Home Crafts man . . . . • . . . . . . . • . • . . • . 65 
Hypnotism . . . . . . . . • • • • • • • . . • • • • . • . 24 

Import· Export . ... , .•...•. . . . • . .... :188 
Inventions Wanted . . . . . . . . . • . . . • . . . 61 
Jokes , Ga mes , 1'\oveltles. E tc . ••••• ... 24A 
Loans By Mall . ... . ..... .. , .. . ... • . . S OB 
Machine ry. Tool SUillllle,:;, Etc.. . . . . . • . 9 
Mal!iC T ri c-ks . Puzzles. Etc . . . . . . . . • • . . 25 
Minerals & J> re<'inus S tones. . . . . • . . • . . 30 
lt'tlsc·el lan f?ous . . . • . . • • . • • • . • • • • . • . • 79 
Models, Model SUI>Plles . . . . . . . . . . . . . . 6 4 
!llonl',vmaklnl!' Opportunities ......• . , . 38 
Motion l'lr.turl:',; & Color Sli<l es . . . . . . . . :Ja 
l\lotm·c.vcles, Bicyc le!< & S upplies. . . . . . 4 
Mus ical Ins t r·umcm t s and ~on!!' Writers. . :15 
Of InH•r cst ·ro Women ..... , . . . . . . . . . 7 0 
Old Gold, J <.'welry , Watches .. •. . .. •.. 67 
PC'rsonal . • . . . • • • • • • • . • • • • • • • • • • • • 80 
t'honnl!'r:tph Hecords . . . . . .. . . . . •.. . 351\ 
P hot o Flnlshln~. Photocopies. Etc . . . . . 32 
l'las tl<•s . . . . . . . . . . . . . . . . . • • . . • . • . • 40 
Pr·inthll!'. )Jultll('r'aphln~r. Etc .....•• . .. 57 
l"rlntlnt.!' (hllf'its , Supp lies ............ . 58 
P rofitabl e Occupations . . . . . . . • . • . • . • 22 
Radio. TV. Electronics. Hl·Fl ...••••• 36 
Rem all in!( Servic e . . • ..... . .. . ..... . SOA 
Hubbe r St nm ps & Office Supplies. . . . . . 56 
S cien!'e & < 'hPmls try. . . . . . . . . . . . . . . . 4 I 
Stu.:clal S e r,·lces .....•...... . . . . . . • 
Snorrin1!' <io o tl:-;: . <tuns . Fls hins.:- Tackle. 
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Etc.. . . . . . . . . . . . . . . . . . . . . . . . . . . . l 5 
Stamp Coll ectlnl!' . . . ..........• ..... 
Toba<'C'O & Pipes • . ... . .... . . . . . . ... 
Treas ur·e Finder s & Cell!'er Counters . ... 
Typewriters & Offic e Machines ..••..• • 
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\Van ted to Buy. • • • • • . • • • • • • • • • • • • • . 7 2 
\Vatc h Ht•p n lrinsr • • . . • • • • • • . • • • • • • • • 7 8 
Weld ing, So lderinl!' • • • • • • • . • • • • • • • • • 8 

ANTIQUE Model P istons, Gaskets, 
Gears. Valves, Etc. Antique Auto Parts, 
Milwaukee 4. Wisconsin. . 

1962 CHEVROLF.'TS 4-Door $699. 1962 
Ford Galaxies $599. 1962 Studebaker Larks 
$499. All Full Price! All Are Automatic 
And Are Available Now! Hurry Send $1.00 
For Complete Details. Car Buys, Box 840, 
Angwin. California. 

PARTS Model "A." List 25c (Refund 
able) Mateo, Box 135. San Pedro. Caltf. 
. 

FREE, Circular, gifts, automot ive ac
cessories, Lesters, M l , Box 10, Franklin 
Square, N.Y. 

3 AUTO TRAILERS 

PICK UP Campers. Pre-cut Kits. Blue 
prints. Supplies. Literature 10c. Comstock 
T railers. Parsons 5. K ansas. 

4 MOTORCYCLES, BICYCLES 
AND SUPPLIES 

RECONDITIONE D Motorcycle Motors. 
Large Stock Indian, cushman, Vespa. 
Mustang. NSU Parts. Indian Motorcycle 
Sales. K ansas City, Missou r i 64127. 

GO Kart $8. Harley motorcycle $15, 
Cushman Motorscooter $15. less engines. 
Engines S5 up. Go Kart complete $30. 
English motorbike $25. CMallorder Only. ) 
Send 25c C35c for First Class Mailing) for 
Directory-Catalogue Number 116, listing 
these and hundreds of similar bargains. 
homebuilders parts. plans. etc. Midget 
Motors Directory, Athens, Ohio. 

BMW Motorcycles. shaftdrive, U.S. Dis 
tributor Butler & Smith, Inc. , 160 West 
83rd St .. New York 24. N. Y. 

GO-Carts $12.00. Catalog 25c. Master, 
1420 S . 11th. Niles. Mich. 

MOTOR Scooter For Christmas! ! The 
New General Motor Scooter is safe. sim
ole. smooth and low in price. General 
Scooter Division, 511 E. Colfax. South 
Bend. Indiana. 

MOTORIZE . . your own Bicycle. 
Plans-$1.00: Go- Byk Industries, Rothsay, 
Minnesota. 

SCOOT'R-Bike. Parts to convert bicycle 
frame $4.95; wheels. clutches, engines dis
count priced . Pla ns $2.00 refundable. Gil
Hom Manu!acturlng Co-112. St . Charles 
12. Missouri. 

BANKRUPT Motorcycles, Unbelievable 
Bargains! Bulletin 35c. Bunico, 146-HS, 
Covington. Virginia. 

MI NI Bike-complete Plans $1.00. H . 
Irvin. 1509 N. 9th, Fresno 3. Calif. 

BICYCLE Twilite Safeties. Free descrip
t ive folder. Lew Products, R2, Holland, 
Mich. 
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5 AVIATieN ' BOAT Plans, Frame Kits, Full-Size Pat-
~===-=-=:-:-:==--:-:,.--,------:--· ·- : terns! 80-page catalog tllustratlng over 40 

PHOTOGRAPHS, 10 large intlight pho- Build-it-Yourself boats 50c. Glen Marine, 
tos of leadintr U.S. bu11t aircraft. Send ' 9152 Rosecrans, Belltlower, Calif. 
$2.00 to Pilothouse. Box 608, Englewood, I - NEW. used. rebuilt marine motors. Ma
New: Jersey. rine conversions, fittings. Free Catalog. 

FREE 32-page catalog of aviation books. Stokes Marine Supply, Dept. 23, Cold
Aero Publishers. 2162-PS Sunset, Los An- ..::w~a:::-te7r=·~M:-:i.;...ch':'-. - -:--·--:--;--:---;:;-:-:-:--:-:--
geles 26, California. CAR Engines for use in boats. Save up 

AMAZING flight principle- Lawn mow- to $1000. " What You Should Kno;v." New 
er engine hovers 230 pound man across booklet lOc. Dept. B. Star Marir.e Engine 
land/ watt!r. Complete Plans M-8. Kit in- Works, Berkeley 10, Cali!. 
formation $2.00. Write: Herb Bartlett. Box FIBERGLASS cloth, matt. polyester and 
367-Silverdale. Washington. epoxy resins. Lowest prices. Seifert's, Box 

PROPELLERS, Plans. supplies for air- 1206-X. Green Bay, Wis. 
boats, snowplanes, 125 H.P. Lycoming en- 200 PLANS, some kits. Catalogs: Power
gines $150.00. Parts, gauges, throttles. boat soc. Sailboat 40c. Marinecraft, Box 
spark plugs, wires, hose oil coolers, gas- 161 p B · ht 35 M ss 
kets, etc. Catalog 25¢. Banks-Maxwell, Box - ' ng on ' a · 
3301. Ft. worth, Texas. 76015. 11 A GOVERNMENT SURPLUS 
6 BATTERIES, 

GENERATORS, ETC. 
BATTERY chargers . . . home type . . 

Electrotone 's famous line (including auto
matic). Prompt delivery. Free catalog. 
Doron . Enterprises, Inc., Dept. PS. Box 
7214. Chicago 80, ntinois. 

REBUILD Batteries! Complete Manual 
$3.00. Hydraulic Jack Repair Manual $3.00. 
Chrysler Corp. Alternator Guide $3.00. 
C.O.D. Accepted. Bayer Publications, 938 
Betty Avenue, Neenah, Wisconsin. 

7 ELECTRICAL SUPPLIES 
& EQUIPMENT 

ELECTROPLATING Equipment And 
Supplies. Send $1 For Formulas, Equip
ment Ou,tde, Operating Data And Catalog. 
HBS Equipment Division, Dept. N7, 3445 
Union Pacific Ave .. Los Angeles 33, Calif. 

APPLIANCE - Lamp - Vacuum - Range 
Parts. Wholesale lilustrated 1964 catalogue 
25c. SECO, 112 South 20th Street, Bir
mingham, Alabama. 35233. 

8 WELDING, SOLDERING 
FREE Catalog, welders, kits. Build 400-

ampere welder, plans 35c. Dunbar Manu
facturing, Chaska. Minnesota. 

PRODUCTION Welders, 110/ 220 $69.50, 
$39.50. Morris. 1070 Inner, Schenectady 3. 
New York. 

9 MACHI~ERY, TOOL 
SUPPLIES, ETC. 

STANLEY, Millers Falls, Ski!, Disston, 
Wiss, Plumb, Channellock, Bonney, Her
brand, Ridgid, and hundreds of other Na
tionally Advert ised Brands at Prices Hard 
to Beat. Send 25c for our Big Tool Catalog 
Today! Silvo Hardware, 107-PS Walnut, 
Phlladelphia 6, Penna=·- - ------

FREE trick and other offers. Helcin, 
S -610 McKinley. Phlladelphia 11, Penna. 

MACHINIST tools. Small shop supplies. 
Campbell Tools, 1424 Barclay, Springfield. 
Ohio. 

ATLAS Bench Lathe-$75. Free List . 
Machine Service, Newfane, Vermont. 

FREE informat ion! Unique inexpensive 
woodworking tools. Stahl Mfg., 3166 
Wadsworth, Saginaw, Mich. 

10 ENGINES, MOTORS, ETC. 
DIESEL Injector Parts and Fuel Pumps 

Wanted OM51-53-71-110. Mayer, 2093 East 
19 St reet, Cleveland 15, Ohio. 

BRAND new 2-cycle, 2 ~~ H.P. gasoline 
engine with 2"' pulley on ?~" shaft. Rope 
start. a!r cleaner. and gas tank. Ready to 
run on a.dding gasoline & oil mixture. Wt. 
only 17~'-.! lbs. Esse Radio Co., 42 W. South 
st .. Indianapolis 25, Indiana. 

REWIND Motors yourself. Complete in
structions $1.00. Lewis Manufacturing. 
Howell 11. Michigan. 

STEAM Engine V4-25.B.H.P. 0-10~ 
R.P.M.s At 200 P.S.I. Blue Prints. Parts 
Or Assembled. James H. Lawler. 8125 
State, South Gate, Calif. 

11 BOATS, INBOARD & 
OUTBOARD MOTORS 

FULL size, cut-to-shape boat patterns. 
blueP-rints. 7;~-38 feet. Big new Illustrated 
"BuUd a Boa~" catalog of 64 designs, in
cluding Catamarans, Cruisers.. Runabouts. 
Skiffs. Outboard Boats, Sailing, Racing, 
Houseboats, 50c. "How to Build a Boat" 

- booklet. $2.50. Cleveland Boat Blueprint 
Co., Box 1651, Cleveland, Ohio. 
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FREE War Surplus Catalogue when you 
order our directory ! Jeeps $178. Airplanes 
$159, Boats $7.88, Generators $2.68. Type
writers $8.79 typical government surplus 
sale prices. Buy 10.001 items wholesale 
direct. Full details. 607 locations and pro
cedure $1.00. Surplus, Box 789, PS-10, 
York, Penna. 

JEEPS $64.50, airplanes $75.20, boats 
$6.18. Many others direct from U.S . Gov
ernment. For complete "Directory" and 
catalog send $1.00 to Quality Surplus, Box 
22038-Pl2. Indianapolis 22, Indiana. 

GOVERNMENT Surplus How and 
Where To Buy In Your Area. Send $1.00. 
PS Surplus Informat ion, Headquarters 
Building, Washington 6. D. C. 

JEE.PS-$62.50. Typewriters-$4.15, Cars 
-$32.78. Radios-$2.65, Televisions, Guns. 
Binoculars. Typical Government Surplus 
Prices. Exciting Details Free. Enterprises, 
Box 402-SlO. Jamaica 30. New York. 

GOVERNMENT surplus-what-where
how. Thousands items! Depots nearby 
you! Complete Ouide-$1.00 to Surplus 
Board. Box 152-E, Chicago 17. Illinois. 

"GOVERNMENT Surplus Directory-
Procedu.re" - DetaUs. Industrial, Box 
770- (F). Hoboken, New Jersey. 

12 BODY -BUILDING COURSES. 
JIU JITSU & ATHLETIC 

EQUIPMENT 
"GIANT Arms." Dr. Young's, D. c. 

Revolutionary discovery, $2. Satisfaction 
or refund. Gaucho, Box 9309-86, Chi~ 
cago 90. 

BUILD powerful arms, chest, shoulders! 
22 exercises, $1. Fonsad. Box 601-C, 1100 
Market, Wilmington 99, Delaware. 

HEALTH! Reducing, Gaining, Muscles. 
Longevity, Guaranteed. Mall 25c for all 4 
courses to: Sid's System (PS-L-63 ). 8421-C 
Evergreen, Southgate, California. 

FREE Information about inexpensive 
Course. New Guaranteed Discovery uses 
only a Rope! Strength, Health, Muscles. 
Gain-Reduce. Any age. Ropercise. 4834 
Art. Room 200, San Diego, California. 
92115. 

PUSHED around? Don't take nonsense 
from bullies. Surprise them. Easy when 
you know Pol1ce Jlu Jitsu. Complete il
lustrated course in one volume. Send $1. 
Now. Satisfaction guaranteed. Books Pub
lishing Co . . Amityville 39, New York. 

ISOMETRIC contractions; Ultraemcient 
muscle building method; equipment. long 
workouts unnecessary. Complete principles, 
exercises $2.00. Isometriks, 1604 O'Farrell, 
San Francisco. California. 

BAR-BELL Course, 1llustrated $1.00. 
Catalogue 10::. Good Barbell, B-1495, Hen
dersonville. N. Car. 

FREE Acrobatic Tumbling course given 
with self-teaching handbalancing system. 
Write. Power, 926 Austin, Kalamazoo, 
Michigan. 

14 FIRD GLASSES, 
TEL'ESCOPES 

BUILD your own Reflector Telescopes; 
Complete kits: Mirrors, Eyepieces. Tri
pods, all other accessories. Request free 
Ulustrated literature. Criterion Manufac
turing, Dept. KP-9. Hartford 1, conn. 

FREE Catalogue! Thousands war sur
plus optical bargains. Lenses. Prisms, 
Telescopes, Binoculars, etc. Send $1.00 for 
10 Lens Hobbyist Set and Project booklet. 
G. Jaegers, 691 West Merrick Road, Lyn
brook, New York. 

DYNASCOPE- Amazing World-Famous 
reflector telescope. Request free brochure. 
Criterion, Dt>l'lt. DS-17. Hartford 1. Conn. 

SCIENCE Barulns ! Lenses, Telescopes, 
binoculars. microscopes. kits. parts. war 
surplus. Send Sl.OO for beginner's 10-Jens 
kit with instruction booklet. Order Stock 
2-CN. Reauest Free 144-page Catalog CN. 
Edmund Scientific Co. , Barrington, New 
Jersey. 

ASTRONOMICAL books, star-atlases, 
free list. Herbert Luft, 69-11, 229th St .• 
Flushing 64. N. Y. 

15 SPORTING GOODS, GUNS, 
FISHING TACKLE, ARCHERY, 

TRAPPING · 
FREE . . . Wholesale Catalog. Beads. 

Spinners, Lure parts, Sinker molds, Ji!fs. 
Reels. Finnysports, (PE), Toledo 14, Oh1o. 

ARMY Surolus-Many Items under $1.00. 
Free list. Marvin. Box 141, Ellenvme, N.Y. 

CANNON Fuse 3/ 32" Diameter, Water
Proof, Burns Under Water : 10 Ft.-$1.00, 
25 Ft.-$2.00, Postpaid. W1lliam Zeller, 
10-A, Hudson, Michigan. 

POLISHED Hunting Hom $3. Guaran
teed. P.O. Box 336, Wheatland, Okla. 

JAP rifles altering American shells 
$6.00. Jap shells $3.95, catalog lOc. TP 
Shop, West Branch 10. Michigan. 

16 CAMPING EQUIPMENT 
& TENTS 

CAMPING Equipment, tents (300 styles 
- most erected on display). Send 25c for 
new giant catalogue-flandbook-camp site 
directory. Morsan Tents, 810-G Route 17, 
Paramus, New Jersey. 

17 DOGS, BIRDS, HAMSTERS, 
RABBITS & PETS 

RAISE Rabbits on $500 month plan. 
Free details. White's Rabbitry, Mt. Ver
non, Ohio. 

LIVE Seahorses, marine specimens. 
aquarium supplies. Dlustrated catalog 10c. 
Marine Life, Dept. 107. Box 626, Dania. 
Florida. 

TROPICAL Fish. Freshwater: Guppies 
to Discus. Saltwater: Atlantic, Pacific. 
Live Delivery. Catalog lOc. Box 981. Miami 
Bea.ch . Florida. 33139. 
------------~----------------· EARN $10.000 yearly raising Angora 
Rabbit Wool for us. Information 25c coin. 
American Angora Company, Malta 1, 
Montana. 

18 EARTHWORMS, CRICKETS, 
FROGS 

EARN Money raising fl.shworms for us l 
Exciting details free! Oakhaven-121 . Cedar 
Hill, Texas. 

FREE Literature-We teach you how to 
raise. sell fishworms, crickets. Hybrid red
worms 300~$5.95, 500~$8.95. 10,00~ 
$16.95, Postpaid. Carter Farm-12, Plains, 
Georgia. 

ONLY-$2.0~African Crawler Instruc~ 
t ion Book, Postpaid. Three Oaks. Dresden, 
Tenn. 

MEN!-Women! Make money raising bait 
for us. We buy your crop I Red Wigglers, 
Warsaw 3. Indiana. 

19 FARMS, OTHER 
REAL ESTATE 

CAROLINA Coast ;~ acre Homesites 
only $395-in 14,000-acre development on 
Highway 871 Roads. elect ricity, tele
phones. water system already in. Golf 
course, country club, motel, shopping cen
ter in operation. 50 freshwater lakes. 
4.000 acre private hunting preserve. Free 
literature. BoUing Spring Lakes, Sout.h
port 2-M. North Carolina. 

CANADIAN Lands. seized and sold for 
taxes. Our 46t.h annual series of lists de
scribe many choice properties, situated 
from coast to coast, acquired by us 
through Tax Sale. Priced as low as five 
dollars per acre, guaranteed perfect title, 
small monthly payments, no mortgage. 
Beautifully situated hunting and fishing 
camps, where there is real sport; summer 
cottage sites, heavily wooded acreages. 
Now is the time to invest in Canada's 
minerals, forests and farms. Write to-day 
for free twenty page booklet with full ex
planation. Tax Sale Service, Room SOl-B. 
85 Bloor Street. East, Toronto 5, Canada. 
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CANADIAN Vacation Lands: Full price 
ta85.00. •o acres, $10 month. Suitable cot
tage sites, hunting, fishing, investment. 
Free Information. Land Corporation, 
3768-D Bathurst, Downsview, Ontario, 
Canada. 

FLORIDA Water Wonderland I Home
sites, cottagesites, Mobilesites. Establlshed 
area. $390 Full Price, $5.00 Month. Swim
ming, Fishing, Boating, Hunting, Golfing, 
Write, Lake Weir 41, Silver Springs, Flor
ida. Ad 6-1070-(F-0). 

STROUT Catalog-Mailed Free! All 
t ypes property. 162-page Fall edition. Over 
3700 selected Values, 466 Omces Coast to 
Coast. "World's Largest." Strout Realty, 
50-ZB E . 42nd St., N.Y. 17, N.Y. ; 7-ZB 
S. Dearborn St.. Chi. 3, Dl.; 510-ZB S. 
Spring St. , L.A. 13, Cal. 

$1 ACRE-Canadian Border- Hundreds 
campsites. islands. farmlands directly 
from Tax Authorit ies (non-profit). List s, 
Photographs mailed: Bureau, 56 Cherch, 
Toronto 1. Canada. 

TEST Your Retirement Plans. Friendly 
TUcson Green Valley, America's $100 mil
llon retirement community announces first 
year's introductory apartment rental pro
gram. Be our neighbor in America's sun
niest healthiest climate. Rent 2 bedroom 
apartment for $55 monthly (established 
rental $110 monthly); one bedroom apart 
ment for $45 monthly (estabUshed rental 
$90 monthly). Recreational and medical 
centers . swimming llOOls. golf course near
ing complet ion. Free Literature. Maxon 
Construction Co. . Room 105, 2644 E . 
Speedway. TUcson, Arizona. 

ABANDONED Timber Leaselands! 
Choice 640 acre Sportsmen's paradises 
still available-$20.00 plus $6.50 Taxes 
yearly . Mans . oictures, $1.00 (Refund
able). Administrator, Erindale, Canada. 

LAND Owner or broker wanted- as 
. uartner in world 's greatest enterprise. 
Ornsteen. DuQuoin, Dlinois. 

MILLIONS of acres valuable government 
land now available low as $1.25 per acre. 
Buy, lease. homestead. Complete informa
t ion $1. 00. American Land Disposal, Box 
725-B, Holland, Michigan. 

FREE . •. big Illustrated catalog. Top 
values coast to coast I Farms, Ranches. 
Homes. Businesses, Waterfront. Recrea
tion, Retirement properties. United Farm 
Agencl(, 612-PS West 47th St. , Kansas 
City, Mo. 64112. Plaza 3-4212. 

GOVERNMENT Land now available in 
25 States. Millions of acres low as $1.25 
acre. Exclusive new copyrighted report ! 
Send $1.00 to U.S. Land Disposal. Box 
18177 -E2, Indianapolis 18, Indiana. 

SCENIC Oregon - Farms. acreages, 
homes, business. Free brochures. " S elect
ed Best-Buys." AAA Nationwide Realty, 
839N 99W Hwy., McMinnville, Oregon. 

22 PROFITABLE OCCUPATIONS 

INVESTIGATE Accidents. Earn $750 to 
11.000 monthly. Men urgently needed. Car 
furnished; business expenses paid. No sell
ing. No college education necessary. Pick 
own job location. Investigate full time. Or 
earn $8.44 hour spare time. Write for Free 
Book. No obUgation. Universal, CPS-12, 
6801 Hillcrest, Dallas 5, Texas. 

FREE Literature-Make Big Money 
Rais ing Fishworms and Crickets. Carter 
Farm-10. Plains, Ga. 

VENDING Machines-No Selling. Oper
ate A Route of Coin Machines and Earn 
Amazing Profits. 32-Page Catalog Free. 
Parkway Machine Corporation, 715PSP 
Ensor Street, Baltimore 2, Maryland. 

BECOME independent with your own 
franchise business. Thousands earning 
handsome incomes. Request interesting 
facts today. National Franchise Reports, 
Y -528, 333 North Michigan, Chicago 1. 

EARN $10,000 Selling Books By Mall! 
Box 51-V, Des Plaines, Illinois. 

INVESTIGATE Fires, Storm Damage. 
Accidents For Insurance Companies-Pays 
up to $1,000 a month, part or full time. No 
college necessary. Car furnished; expenses 
paid. We train you at home In spare time. 
Keep present Job until ready to switch. 
Pick your location. Men badly needed now. 
Full Information Free. Write Liberty 
School. Dept. C-29, 1139 W. Park, Liberty
ville, Illinois. 

FREE: "How To WID Contests." 
ConteStar, Box 51-C, Des Plainea, Dli
nois. 

HOW To Sell Cars! Approved course 
$10.00. Free Det ails. Box 130. Scarborough, 
Ontario. Canada. 

PROFESSIONAL position awaits you as 
trained Auto Accident Investigator. Many 
attain these p restige positions. earning to 
$1.000 monthlv . with simp!1fied home 
training in spare t ime. College unneces 
sary. Insurance I n vestigators u rgently 
needed. Car furnished , expenses paid. F ree 
employmen t helo. Or. open own business. 
Free Booklet Sample Lesson. No obliga
tion. United- Schools, C1232. 1626 Glen
dale. Orlando. Florida. 

AUCTIONEERING-Resident and Home 
Study Course. Diploma granted. Auction 
School. Ft. Smith . Ark. 

OPERATE Real Est ate Or Employmen t 
Agency. Home Study. Nat ionwide Real Es
tate Schools, Box 1657, Lexington, Ken
tucky. 

23 BOOKS & MAGAZINES 
NATIONAL Geographic Magazines, Any 

issue, 1888-1960. Periodical Service, Box 
~5-PS. Wilmington, Delaware. 

BOOKS! Elusive. Located! Free Lists. 
Mel, 12725 Flatbush, Norwalk, California. 

"PROPHET ElUah Coming Before 
Christ" Wonderful Book Free. 58 Megiddo 
Mission. Rochester 19, New York. 

BOOK Manuscripts Wanted, co-opera
tive publishing; particulars free. Forum 
Publishing Co., 324 Newbury Street, Bos
ton 15. Mass. 

FREE-Freethought book list and sam
ple R ationalist magazine "The Liberal." 
Friendship Liberal League, Inc., Thomas 
Paine Center, Box S, 5233 N. 5th St .• 
Phila. 20. Pa. 

SAVE to s•% on books. records. Free 
Catalogue. Discount Reader's Service • 
SKC-5435 Upland Way, Philadelphia 19131. 

FREE Book Catalog ! Handling 10c. 
Uncle Sam, Troy 234. New York. 

ATHEIST Books. Cat alogue free. Truth 
Seeker Co .. 38 Park Row. New York 8. 

$200 WEEKLY! "Selling Houses." Plan 
so easy. will amaze you! $1.00 or free de
tails. Mr. E. Stanley, 3336 W. Belvedere, 
Baltimore 15, Maryland. 

1300KHUNTERS: All Subjects. Send 
Wants I Jaber Book Service, 183 Hazel
wood Drive. Westbury, New York. -,....,.-...,-

13RITISH Book Bargains. Any subJects. 
Catalogues free. Transanbooks, Matawan, 
New Jersey. 07747. 

SAMPLE copy 10c. Circle Chess Journal. 
Box 326. Park Ridge, Dlinois. 

BOOKS! New or out-of-print. Monson, 
4524 Montview Blvd .• Denver. 80207. 

BOOKHUNTERSI Send Wants! Atlantic 
Book Service, 10 Cedar, Charleston 29, 
Mass. 

BOOKS ! 2000 Subjects. Catalogs 15c . 
Myers Book Service. Marquand, Mo. 

ENCYCLOPEDIA! 10 Volumes Beautiful
ly Illustrated. Big Discount. Write: Box 
211. New York. 10005. 

FREE Catalogs. Big And Little Blue 
Books. United Book Service, Box 53, Wil
mington, California. 90746. 

24 HYPNOTISM 
FREE Illustrated Hypnotism. Selfhyp

nosis Catalogue. Write: Hypnotist, 8721 
Sunset , Hollywood 69P. California. 

HYPNOTISM. sleep-learning headquar
ters ! Strange tapes, records, books! Gi
l!"antic cat alog free! Research Association, 
Box 24-G. Olympia. Washington. 

FREE Hypnotism. Self-Hypnosis, Sleep
learning Catalog! Records. Tapes. Books. 
Courses. Eouipment! Drawer PS400, Rui
doso, New Mexico. 

PATENTED new hand device enables 
you to h ypnotize unnoticed, silent ly, 
swift ly, or refund! Hypnotist's Handbook 
and self- h ypnosis included. $2.00. Hypno
sis Foundation, Box 487, La Mesa. 2, Cali
fornia. 

HYPNOTIZE Successfully! "Instanta
neous, " " One Word." "Against Will" 
methods exposed! <Nobody knows) "Se
cret Nerve Pressut·e Technique." Com
Plete 1 illust rated) course-$2.00. Arthur 
Fowler, B ox 4392. Woodbury, New Jersey. 

WORLD'S largest catalog free. Kerl1n 
Enterprises, P.O. Box 613, Los Catos, Calif. 

HYPNOTISM. Self-hypnosis. Guaranteed 
home study courses. Diploma awarded. 
Free particulars. School Hypnology, East 
Meadow 1, New York. 

HYPNOTIZE Others-Unnoticed. Quiet
ly, Quickly, Safely. Sure-Easy Instruc
tions $1.00. Rorick's, Cincinnati 26, Ohio. 

SELF-hypnosis may help you many 
ways. Dynamic new concept of learning 
quickly, easily ! Book! Tape! Record! Free 
literature. McKinley Publishers, Audio 
Dept.. Box 3038, San Bernardino, Cali
fornia. 

"FEMALE Hypnotism!" "Secret Meth
od"- nobody knows but you I $2, rushed. 
Guaranteed! Isabel Hall, Silver Springs, 
Florida. 

HYPNOSIS Manual plus crystal ball 
$2.00. Fletcher, 2407-PS Catherine, Dallas 
11. Texas. 

"SELF - Hypnosis - Guide." Hypnotist 
Nard King reveals remarkable "gadget
less" method. It allegedly provides 
Complete, Cont inuous, Control of Self 
(Emotions, Cravings , Memory, Sleep, Tal
ents, Flow of Creative Ideas, Anesthesia, 
Etc.); Desired Results Triggered At Will! 
Amazing book! Photo illustrated. Mailed 
plain wrapper. No therapeutic claims. 
$2.95-delighted or refund! Verity Publi
cat ions, Newfoundland 2-B, New Jersey. 

HYPNOTIZE Quickly I Certainly I Amaz
ing Power! Mastery I Men. Women respond 
excitingly I "Against wlll." "Unnoticed" 
methods exposed I Be successful! Enter
tain! Aid others I Complete illustrated 
course. Send $1.25. Ducrun, Box 4147-E5. 
Jersey City, New Jersey. 073M. 

24A JOKES, GAMES, 
NOVELTIES, ETC. 

FUNNY Cards. 50 samples 25c, whole
sale novelty catalog. Dhon-WG-Marks, 
Broadview, Illinois. 

RING-A-Ding Puzzle. 16 Brass Parts, 
Will Fascin~te The Whole Family! Real 
Challenge! F'un Stumping Your Friends! 
Great Gift For Father Or Son I Instruc
t ions Included. Send $1.98. Puzzle, Dept. 
P , Box 216. Bellefonte. Pa. 

POPULAR! 10 Life Of Party Cards 25c. 
Surprise Novelty Free I Excelsior. 397. 
Lynnwood. Washington. 

25 MAGIC TRICKS, 
PUZZLES, ETC. 

WORLD'S finest professional magic 
Joker novelties, Giant illustrated catalog 
lOc. Top Hat, Evanston 13, Illinois. 

CATALOG. trick, 25c (1 ,500.399 tricks, 
jokes, novelties). Elbee, 7408-J, San An
tonio 7. Texas. 

84 PAGES, Completely mustrated Cata
logs, 25c. Manhattan Magic, Box 334-S, 
N. Y. C. 11. 

MAGIC Catalog I World's Finest. 3000 
Tricks (408 pages) $2.50. Beginners, Ama
teurs, Professionals. Kanter's. P200 S. 
13th St. , Philadelphia 7. Pa. 

1000 LATEST Tricks. Jokes. Magic! New 
De Luxe Giant Edition! Hot off Pr ess! 160 
Pages Thick! Bigger, better than ever! 
Special for December. only lOc . Free Trick 
too! House of 1000 Mysteries, Dept. 
PS12C-63. Monroe. Conn. 

BE A Mall:ician! Int roductory catalog 
with free trick. only 35c. Ireland .Magic, 
5080 Lincoln, Chicago, Illinois. 60625. 

FREE magic catalog, Houdini sensa
tional escapes, handcuffs. St age illusions, 
Magic, Jokes. Write today. Heaney Fa
mous Magician. Oshkosh, Wisconsin. 

FREE-Professional Magic Lists. Wise
hart, 48 North Powell, Columbus, Ohio. 
'32M. 

FUN With Figures! Amaze and Mystify 
friends! Write the answer to addition 
problem before it's written. No one can 
figure it out. Send Sl. Power Of Nine, Box 
3852-S. Akron 14. Ohio. 

500 TRICKS. Douglas famous 120-page 
Catalog, only 10c. Fastest service to ma
gicians for 40 years. Send 10c today. Doug• 
las Magicland, Dept. 52, Dallas, Texas. 

209 

c 
l 
A 
s 
s 
I 
F 
I 
E 
D 

0 
p 
p 
0 
R 
T 
u 
N 
I 
T 
I 
E 
s 

CopynglltL'd material 



26 C01NS & CURRENCY 
GIANT Illustrated Catalog listing Hun

dreds ot Bargains in Coins and Supplies. 
only SOc. Rarcoa, 31-A North Clark. Chi
cago 2. 

ILLUSTRATED Coi.n Catalog - $1.00 
Postpaid. Antioch, Box 11074-PS, Kansas 
City 19. lWssourt. 

25 DIFFERENT coins from 25 foreign 
~ountries. $1.00 bargain. Hindley, Box 708. 
Aurora, Illinois. 

CURIOUS Coins and odd paper money 
from seven countries 1 Yours for only tOe. 
$100.000 Confederate "money" Facsimlle 
bonus for promptness. Other interesting 
offers on aporoval. Littleton Coin co. , 
Littleton M2. N. H . 

$18.000.00 FOR 1913 Liberty Head Nick
el. Uncirculated Dollars 1804-1839. 1893-S. 
1895-P. 1858 pay $200.0Q-$15.000.00. 
Certain Dates-Lincoln Cents bef01·e 1932 
- $250.00: F lying Eagle Cents- S950.00; 
Indian cents-$1. 750.00 ; Dimes before 
1943-$5.250.00: Quarters before 1924-
s::; ?"0 oo: Hal! Dollars before 1929-
$7.500.00: 2c Pieces-$200.00; 3c Pieces
$200.00: Halfdimes-$3.250.00. Hundreds of 
others worth $10.0Q-$10.000.00. Canadian 
Coins - 1921 - 5c Silver - $300.00. 1875 
Quarter - S500.00. 1921 -SOc - $2.000.00. 
Wanted 20c Pieces, Gold Coins. Paper 
Money. etc. Our Large Illustrated Guar
anteed Buving-Selli.ng Catalogue. Giving 
Complete Allcoln Information-send $1.00. 
Pur<'hase catalogue before sendinj:: coins. 
Worthycoin Corporation (K-465-C ). Bos
ton 8 Massachusetts. 

FLYING Eagle Plus Large Cent-$4.00. 
Rhode. 10fi Windsor, Reading. Pa. 

TRADERS Treat-Holders For Coins. 
List F ree . C&E. Conover, N. c . 

UNCIRCULATED 1935 Pony Express Sli
ver Commemorative Medal $1.00. Coin Lists 
Free. Sayers, 1000 Unaka, Johnson City, 
Tennessee. 

COIN Magazine, 200 pages. Sample 50c. 
Numismatic, 7320 Milwaukee, Chicago 31. 

PROFIT collecting foreign coins. 30 
coin sampler. All different. man~· older. 
Send $2. Collector's Coins. Box 6532. 
Bloomington 20, Minn. 

7 DIFFERENT South American Coins 
B111s-25c. Jolie. Roslyn Heights. N. Y. 

FREE Coin Supplies. Giant Coin list 10c 
(refundable). Economy Sales. Mansfield, 
Massachusetts. 

LINCOLNS: 30 Different before 1940 plus 
1960D small date . $1.40. 22 Different "S" 
including rare 1955S. $1.60. Harris. Box 
586J. Cupertino. California. 

COIN Ba.rgains Galore! Illustrated L.lsts, 
10c (Refundable) . Hutchinson's, Box 6256, 
Philadelphia 36, Penna. 

·-·----
10 DIFFERENT Lincolns before 1921-

$1.00. 20 before 1931-$1.50. Gene Carlton, 
Chandler, Okla. 74834. 

COIN Collectors• favorit e newspaper, 
" Numismatic News!" Gives coin values. 
Sample 25c; 1 year $3.00; specia l: 6 issues 
$1.00. Coin St. . lola, Wis. 54945. -------

" COINS Magazine." World ·s fa vor!t e! 
List s coin values. Illustrated. Sample 25c; 
1 year $3.00; special: 3 month s $1.00. Coin 
S t., lola, Wis. 54945. 

BARGAIN List! U.C. Coins, Accessories. 
Stamp please. Hugh's, Hickory, N. C. 

FIVE Large English Pennies- 25c. Eng
lish catalog - $1.00, American catalog -
$1.75, Canadian catalog- $1.00, Anza.c cat
alog-$1.00, Mexican catalog-$1.50, For
eign catalog-$4.00. All postpaid. Current 
lists-10c. Molza.n. 3228 Fruitvale, Oak
land, California. 94602. ----:------------- ----- --

BRILLIANT Proof Sets-1956-$12. 75. 
1957-$8.95. 1958--$12.75. 1959-$7.95, 1960 
--$6.95, 1961--$3.95, 1962--$3.75. 1963-
$3.50. Beautiful Uncirculated $20.00 Gold 
-$63.50. two different types $121.50. List 
Heirloom Gold. Coin. Jewelry upon re
ouest. Bargain Lists 25c. Bebee's. 4514 
North 30th, Omaha. Nebraska. 68111. 

CATALOGUE-34 Pages. All U.S .. Cana
dian Coins and Supplies. 25c. Harold Ball, 
2614C Calhoun, Ft. Wayne. Indiana. 

40 PAGE illustrated United States and 
Canadian coin list IOc. Stony. 260 Wash
ington. Boston 8, Mass. 

·-------
SILVER Dollars! Uncirculated. 1885-P , 

!889-P, 1896-P. 1897-P. 1898-P, 1899-0. 
1901-0. 1902-0. 1923-P. 1925-P. $2.50 Each. 
S troud's Coins, Kinston, N. C. 

210 POPULAR SCIENCE DECEMBER 1963 

LINCOLN Cents 23-S, 24-S, 21-S&P, 
16-S&P, 17-S&D. 19-S&D, 20-S&D, 25· 
S&D. 29-S&D. 30-S&D. 28-S&D. 27-S&D. 
55-S. 54-P&S, 32-D, 33-P, 39-S&D, 49-S. 
34-D, 1909-P, Good To Fine-complete Lot 
$9.95. Rolls 1955-S Fine To X . Fine $14.75, 
1949-S $4.95. t954-S $2.50. Berry, Box 1241, 
Orange, California. 

TWENTY -four page 1963 retail pnce list 
of U.S .A. and Canadian coins, 10c. Our 
selling prices on thousands of coins and 
coin collectors supplies. Bryson Incorpo
rated, 612B White, Toledo 5, Ohio. 

INDIAN cents. 1 0 di fie ren.;;:t c::$:=.:2"'. 9:-:5:-. -cu=--n-=-1-
versa!, Box 309, Richmond, Virginia. 23202. 

28 STAMP COLLECTING 
EXCEPTIONAL t25 different, catalog

ing $3.00. Includes triangles, commemora
tlves, 10c approvals. Reeves, Box 37597P, 
Miami 3~0"l?~d~:._13!3::..7:..:· _ _ .,..-=-:----

225 STAMPS For only tOe! This mam
moth value includes Airmails, Pictorials; 
stamps from strange CountJ·ies catalogu
ing up to 25c each! Also Approvals. Mys
tic Stamp Company, Camden 55, N. Y. 

UN-IT- ED Nat ions . 15th Anniver;;.;s-ar-y 
Sheet. With first day cancel, as commem
orated by Russia. Free! While they last. 
with approvals. Philatelics. P -J, New 
Paltz. N. Y. 

U .S. Mint Spec1als l Flag Set Complete, 
$1.00; l c. 2c, 3c Famous Americans (21 
different) . $1. 00. Free list. Brooks, 2323 
Avenue X , Brooklyn 35, New York. 

UNITED States commemorat i ve collt>c
tion containing 33 d!fterent-lOc. Approv
als. White, 516-W Avenue L , Brooklyn 
30, New York. 

20 DIFF:::E=:R:.,E=N= T=--c=om- -m-e_m_. -or- a...,t7i v-e-s----:1:-:8:7:=93 
up lOc. U. S. Approvals. K & B , Box 70, 
Bz·ooklyn 23. N. Y. 

AMAZING Offer! 200 U.S . stamps- in 
cluding commemoratives, airmails. high 
denominations to Sl.Oo-only lOc to Ap
proval Applicants I ! Illustrated Bargain 
Lists free. Mystic Stamp Co., Dept. 55, 
Camden, New York. 

------------------
NUDES set (4)-Unusual Approvals 10c. 

Atlas. Plainfield, Racine. Wisconsin. 

702 U .S.A.-25c (plenty commemora
t ives) . Request Approvals. Horace Gate
wood. Wlnston-Sal':lm, N. C. 

FREE l G iant Bargain Catalog - New 
Edition listing thousands of bargains in
cluding U.S. and B.N.A. S tamps, packets, 
mixtures. albums, a ccessories and sup
plies; sent with beautiful approvals. 
Jamestown Stamps. Dept. El23PS. James
town. N. Y. 

WORLDWIDE. 50 aU different, absolute
ly free, just to introduce our incomparable 
approvals. Kent Stamp Company , G .P.O. 
Box 87. Brooklyn, N. Y. 

NEW 1964 U.S.-Canada. Catalogue 20¢. 
New-Way Stamp, Lawrence, Mass. 

POPE John Commemoratlves: Balzan 
Peace Prize, Cardinal Spellman visit, "Va
cant Throne" issue. Yours for tOe to in~ 
troduce Bargain Approvals . Ask for Lot 
EH- 48. Zenith Co .. 81 Willoughby, Brook
lyn , N. Y. 11201. 

" OLD Glory" In Flaming Colors!!! 
USA Flag giant beauty from Honduras! 
Enormous united Nations Mexican Stamp! 
Plus Strange Gorilla issue, Duke of Wind
sor. Morocco. lovelv Macao fiowers . Wild
Buffalo stamp & others, tOe with approv
als . Sunny Stamps. Apopka 10, Florid~ 

AMERICAN Historical Collection II 
Enormous George Washington beauty, 
F.D. Roosevelt Diamond. Giant U.S.A. 
Flag Commemorative . ...,Ius Midget soldier, 
Latin Orchid issue, Old St. Pierre Fish
erman. etc. lOc with approvals. Roseland 
Stamps, Spring Lake lOA. Mich. 

307 WORLDWIDE Different 25c. Sensa
t ional approvals. Niagara Stamps, St. 
Catharines 202. Ontario. 

PINEAPPLE. Mangoes Triangle Fruit 
Set! Gorilla, Greenland Set, 25 others 5c. 
Approvals. Lichvar , 11808 Princeton, 
Cleveland 5. Ohio. 

25 LARGE American commemoratives 
10c. Accomoanving aoprovals. Free Per
foration Gauge. Linst amps, St. Catharines 
102. Ontario. 

OLD scarce U.S. seconds on approval. 
Slightly defective. bar~ain prices. Hearn
feld. Clinton Sta tion, Newark 8, N. J. 

DEALER'S Wholesale catalog. Postage 
5c. Franksco. 5031 Queensbury, Baltimore 
15. Maryland. 

TERRIFIC Stamp. Bargain! Israel- Ice
land-San Marino-olus triangle set-Plus 
Antigua -- Borneo - Virgin - Scouts -
Congo-Russia-Plus large stamp book
all four offers free-Send lOC for mailing 
cost. Emoire Stamo Corporation, Dept. 
PR. Toronto. Canada. 

FIFTEEN Philatelic Zoological Speci
mens lOc. Aoorovals. Free Watermark De
tector. Crown Stamos. Virgil 302. Ontario. 

QUEEN Elizabeth On Stamps-A beauti
ful collection of !iO different stamps from 
22 countries-all bearing the portrait of 
the Queen of England. 10c with approvals. 
Capit al Stamp Co .. Ferrysburg lOA, Mich
Igan. 

FREE! l Congo Triangle Set! Boy Scout 
Beauty ! 25 others. Different. Approvals. 
Cambridge. Box 41 L Cambridge, Ohio. 

FREE! ll5 Different. Send Dime, Han
dling. Approvals. Jacobson, Crompond, 
N. Y. 

200 DIFFERENT Stamps, 25c with ap
provals. Smith. 508U Brooks, College Sta
tion, Texas. 

ENORMOUS variety old U .S. fiags, 
famous Americans, Commemoratives with 
approvals. surprise packet, 10c handling. 
Metropolitan Stamps, Box 312 PS, Jack
son Heights 72, N. Y. 

U.S. ILLUSTRATED Catalog Free, Mint 
Soeclals 909-21-90c. 859-93-$6.00, 740-9 
- $1.80. 704-15-$3.25. S immy Corporation, 

FREE! 222 worldwide. tOe handling. 4 0 Court. Boston 8, Mass. 
Penny Approvals. Jung, Box 46277, Los · BUTTERFLIES Diamond, Triangles! 1 
Angeles 46. Malaysia Triangle! Giant Washington ! 25 

WOW! 110 All Different Germany lOc 
Zeppelins. Semi-Postals. Airmails. High 
values, etc. Giant Catalog, bargain lists 
included with beautiful approvals. James~ 
town Stamp. Dept. Al23PS. Jamestown . 
N. Y. 

GIANT Stamp Collection including As- Ot hers, 5c. Aoorovals. Tibbs, 410 Garfield. 
tronauts, Satellites. Moonrockets, Boy Georgetown, lllinois. 
S cout Issue. Complete UN Set, recent _ U_ S _ _ S_T_A_l.'Y_f_P_S _ _ G_i_ t_D_i _ __ c_ t_1_ 
Olympic & Sport issues from many coun- · · · · an scount a a og 
tries, etc. Plus Big Stamp Dictionary an d - 25c . Raymax, 37-VX, Maiden Lane, 
Approvals. Everything 10c! Stampex, Box N_Y_C_3_8 __ . ________ _ _ _ ___ _ 
47-LP, White Plains. N. Y. 166 DIFFERENT U.S. Commemoratives 

100 BRITISH Commonwealth ioc. Ac- $1.00. Carstamps. 739 Ordway, Freeport, 
comoanying approvals. Niagara Stamps, Illinois. 
St. C atharines 502. Ontario. --5;;-;00~D~I;F;;;F;:;;'E~R;;E;;;:NT;:;::;:;-F~re::e::-;l:-;T;;;:o-:a::p::p::r:o::val~-;:-bUl:::Y::--

100 DIFFERENT Stupendous Worldwide 
lOc. Attractive Approvals. Linstamps, St. 
Catharines 402, Ontario. 

FABULOUS Introductory Grabag 25c. 
Sensational approvals. Crown Stamps, 
Virgil 602. Ontario. 

80 DIFF. U.S. Stamps. Includes 19th 
Century Commemorative. High values. 
Plus 1943 Flag Stamp of Occupied Nations. 
All for only 25c. Approvals included. Wil
lett co., Box 338-Y. Yorktown Heights, 
N. Y. 

STAMP Collect ing Outfit, includes pack
et worldwide stamps. nine Triangles, two 
Diamon ds. New African Nations, Topicals, 
package hinges, watermark detector, mUll
meter-perforation gauge. Everything, 25t 
with approvals. Lorrain Q . Brown, Marion, 
Michigan. 

ers. Gordon Davison, Henniker 5, N. H. 

306 MINT $3.00. M. Ki.ng, 330 Alexan
der. Kamloops. British Columbia, Canada. 

FREE! ! German collection. approvals 
included. Martin. Box 218, Tustin 5. Cali
fornia. 

FREE 50 India. Approvals. Walter 
Kotowski. 19265 Eureka St. . Detroit 34. 
Michigan. 

SPECTACULAR Worldwide Mint Packet 
$1.001 Ross, 1127 Nichols. Stratford, Conn. 

FRENCH Pictorials. lot with approvals. 
Schaefer, Box 1704, Washington 13. D. c. 

80.000 DIFFERENT! Amazing new plan 
builds your collection systematically, 
country by country. Only SOc weekly. Free 
details. Ware, Monroe 70, Conn. 

Copyrighted material 



• 

• 

100 OLD U.S. Stamps between 1861 and 
1935 $1.00. Rousch Stamps, 51 Chestnut, 
Mansfield, Ohio. 

LOOK! Six Queen Elizabeth Mint Sets 
from Antigua. Caymans, Malta, 'Montser
rat, Mauritius, St. Kitts! 21 Brilliant 
Pictorials 25c. Attractive Approvals ! Gan
non Stamps, Box 931. Canton 1, Ohio. 

PORTUGUESE! 25 D11ferent free. Ap
provals. Elkhart, Box 33, Elkhart. Indiana. 

SAN MARINo-25 different only 25c I 
Worldwide approvals Included. Cole. Box 
223-G. Bu1falo 21. N. Y. 

FLAG stamps free. Request approvals. 
Gorlizz, Box 265C, Park Ridge, Illinois. 

15 ISRAEL lOc, Approvals accompany. 
Cooper, Box 75053. Los Angeles 5, Cali
fornia. 

FREE-Beetles. Flowers of Africa. 100 
stamps of the world. Approvals accom
pany. Young's, Box 1258, Fremont, Cali
fornia. 

FREE-Antique Car set, Ships, Planes, 
100 different stamps of world, with inter
esting approval selection. Walter Saund
ers, 926 Second, New York 22. N. Y. 

KATANGA. Togo Free With Approvals. 
Delval. Box 142. Palmyra, New Jersey. 

SPANISH Colonies, complete "Stamp 
Day" issue, 20c with approvals. Fire 
Island Stamp Company, Box 37B, West 
Islip, N. Y. 

FREE. Flail Stamps. 6 Beautiful. Tri
colored Anorovals. Uughes, 16 Bloomfield, 
Pawtucket. Rhode Island. 

TWO Hundred Different Stamps 25c. No 
Approvals. Norge, Hohokus, New Jersey.:. 

SPACE! Rockets! 50 Different $1.00. No 
Approvals, Paketerla. 1357, N. Y. 1. 

STAMP and Story Club. Free stamps 
and stories plus approvals. Box 71, Bald
win Park. Calif. 

START Aoproval Buslness-Detalls 25c!! 
Steele, 1117-S Franklin. Oakland, Calif. 
94607. 

FRE.E-100 different foreign, Including 
colorful mint flower sets from Independent 
Africa, with fine approvals. Guido cetti. 

1!100 lt'OREIGN $1.00, 50~$3.00. 5000 
USA-commemoratives. airs. high values, 
revenut>!l, 19th century. etc. $3.00. No ap· 
provals. Meyers, 5321 Fleming, Richmond, 
Callfornla. 

FREE! 25 Egypt, 10c handllng, Approv
als. Bellet Stamps, Hazel Park, Michigan. 
48030. 

FLAG Stamps-Eleven D11ferent Rain
bow Colored Beautles-5c. Approvals. 
Novak. 1620 Madrone ;;:31. West Sacra
ment_o._C_ali.~fo~r~n:.:.ia~·-----------.,-

FREE! Surprise "Mystery" stamp pack
et. Anorovals. Dancer, B75-T45. Mansfield, 
Ohio. · --------------------60 DIFFERENT U.S. (30 commemora-
tives) 25c. No approvals. Seidenberg, 
Salem 169. Orego . .::n::... _,.,......,--,....,...,---....,..,..--

1000 FINE Mixed United States Stamps 
25c. Wright's, Box 1122, Hagerstown, 
Maryland. 

FREE S~:_a_m-pl:-e-:-l--:In=--:t-e-re-s..,.t-:-ln-g-,--:I::-n--:f:-o-rm-a..,.t-:-1v-e, 
Illustrated. National Stamp News. Ander
son. South carolina. 

3,000 BRAZIL One Dollar (Mint USA). 
Petter. Box 72, Fortaleza, Ceara, Brazil. 

300 DIFFERENT Germany 25c to ap
proval applicants. Rothschild, 3112-76th 
Ave., Washington 28. D. c. 

50 YEARS Old-15 dl.fferent United 
States Stamps at least 50 years old-lOc 
with low priced United States approvals. 
Jaxon, Box 145 S. Brooklyn 30. N. Y. 

29 ANTIQUES, RELICS & 
INDIAN GOODS 

SELLING 20.000 Indian Relics, Arrow
heads, Spearheads, Etc. List Free. Lear's, 
Glenwood, Arkansas. 

30 MINERALS & PRECIOUS 
STONES 

EARTH Science-Rockhounds National 
Magazine. Subscription $2.50. Sample 35c. 
Box 1357-PS, Chicago (90), Ill. 

GET Free Catalog no serious rockbound, 
gem cutter . .lewelrv maker, hobbyist or 
Craftsman can be without. Full of bar
gains. exclusive items. low prices from 

3689 State. Santa Barbara, California. , largest suppliers and authorities In the 
FREE! 29 thr1111ng jet, astronaut rock- field. Fyee .. new catalog Jus~ off the 

et. space. alrmalls. Send 10c handling. 2c pr:ss-!,ours for the askmg. Write 
aoorovals Included. ABC world. Box GIIegei s. Deot. C-14. 1633 E . Walnut. 
6000-WK. San Francisco, California. .:.P..:as::::.a::d::e::n::a:.:._C=a:.:li.:.;f ·~-=--,---,-------

OPALS. Fiery. Ready to Set. 10 for 
$6.00. Pricelists. P.O. Box 80. Sanmiguel 
d' Allende. GTO. Mexico. 

MILLION Foreign Stamps! 2c each I 
Send for thr1111ng, giant approvals! ABC. 
Box 6000-ML San Francisco 1, California. 

50 DIFFERENT Old U.S. Revenue 
Stamps SOC. Winchester Stamps, 45 Win
chester Rd. , Mansfield. Ohio. 

88 DIFFERENT U.S. Commemorative 
Stamps And Our 88 Page Catalog. SOc. 
Stamp Consultants. Clinchfield. Georgia. 

VATICAN Mercies Airmails lOc, Ap
provals. Snedco, Box 68A, Waldwick, N. J . 

ECONOMICAL %-3c Approvals. 39.000 
varieties. Dresel. Box 628-T, West Engle
wood, New Jersey. 

SUPERB Approvals. Stamps % to % 
catalog, P . G. Beals, 62 Bridge St .. Man
chester, Mass. 

FREE I 50 world stamps to approval ap
plicants. Stewart's, 521 Vananda, Ajo, 
Arizona. 

FLAG set, Pope Triangle, fifty others, 
10c; approvals. C & R, Box 522, Hicks
ville, N. Y. 

PENNY Approvals! Regardless cata
logue! Kloster, 4164-52nd Ct., San Diego 
5. California. 

50 DIFF'ERENT stamps free with foreign 
approvals. J. Nutt. Box 357, Penn Yan 9. 
New York. 

LABELED U.S. And Foreign Minerals. 
Lists 10c. Hartson, Winston 5, New 
Mexico. 

GOLD. Silver, Nickel Ore, With List, 
soc Postoald. Gemco. Eisner Ave.. She
boygan, Wis. 

31 HOBBIES, COLLECTIONS 
BUTTERFLIE5-10 br1111antly colored 

tropical specimens processed ready for 
mounting $1.50. Butterflies. Dept. 7. P .O. 
Box 3213 . International Station, Seattle 
14. Wash ington . 

THE Want Ad Hobbyist monthly. Sam
ple 25c. 2700 Bay, Pine Bluff, Arkansas. 
71601. 

FOSSIL Fish. 16 Rough Gems, 15 Fossils 
Or Large Exogyra Cancellata $2.00 Each. 
Tervo's. 14 Nassau, Garden City SOuth, 
New York. 

SOLDIERS. painted, unpainted. Catalog 
35c. Box 62, Iberv1lle, Que., Canada. 

COLLECTORS Matchbook Covers! 100 
Different Unused $1.00. Album $3.00. Cat
alog 25c. Helene S. Edelman, 1311-P East 
84. Cleve!~ 3. Ohio. 

LUMIROD Is For Creative People. See 
It Under Miscellaneous (79) . 

32 PHOTO FINISHING, 
PHOTOCOPIES, ETC. 

PORTRAITS oainted from photograph. 
Write Photoettes. 402-PS Hazlett, Baltl
more, Maryland .. 21229. _. _ 

30 WALLET Photos $1. o'-=o-. -:2:--:8:-x-:-1-::-0--:E=n-
largements $1.00. Oil color 8x10 $2.00. 
Dick's Photo. Louisville 12, Ky· 
33 MOTION PICTURES 

& COLOR SLIDES 
16 MM SOUND-Projectors, Films. New 

Used for Sale. Free Catalog. National 
Cinema. 71 Dey Street, New York City, 
N. Y. 

SEE the World In Color. 8mm-16mm. 
Kodachrome Movies. Alaska. Hawaii, Eu
rope, Africa, U.S. National Parks, Disney
land, War and Rocket Films. 185 Subjects. 
Write World In Color, Box 392-PS. Elmira, 
N.Y. 

SAVE! Process your own movies at 
home. Free Catalog. Superior. 442-448 N. 
Wells. Chicago 10. 

FREEl Six-months subscription to 
Blackhawk Bulletin-most extensive listing 
of 8mm. movies and 2"x2" color slides 
available anywhere! Blackhawk Films, 315 
Eastln-Phelan Bldg., Davenport 5, Iowa. 

MOVIE Film I Free catalog I Eso-H, 47th 
Holly, Kansas City 12, Mo. 

FREE Catalogues. 5.000 8-16MM Films. 
International-S Films, Greenvale. New 
York. 

LADY Wrestllng. Movies. Photos. Free 
List. Peerless. Box 171-P. New York 13. 
N. Y. 

16MM SOund Film Bargains, Free List. 
Movocco Film. 14 Leonard, Springfield 4, 
Mass. 

34 CAMERAS, PHOTO SUPPLIES 
FUJICA. Canon Mlnolta, Bronlca, Asahl

Pentax, Mamiyalfex ... Order direct thru 
Mail Order for tremendous Savings. Free 
catalog. Hero Camera Co., 3-5, Chome, 
Ginza-Nishi. Tokyo, Japan. --·--=------

CUSTOM Telescoves, Lens. Tripods, 
Equatorlals. Magnifiers and Accessories, 
UPCO. Sunbury. Penna. 

FREE! Send now for photographic bar
gain book. Dept. 4-K-12. Central Camera 
Company. 230 So. Wabash Ave. , Chicago 
4. Illinois. 

35 MUSICAL INSTRUMENTS 
AND SONG WRITERS 

SONGWRITERS. with publisher con
t acts, need song ideas-in any form. 
Share royalties. Songs composed, record
ed. promoted. Free Examination. Send 
now! Songwriters• Associates, 236 West 
55th Street. N. Y. 19-G. 

ACCORDIONS, Guitars, Chord Organs! 
Famous makes. Free home trial. Easy 
terms. Trades. Free catalogs. Mention in
strument. International Music Mart, Dept. 
P , 2003 Chicago Avenue, Chicago 22. 

ACCORDION-0-RAMA. 874 Broadway, 
New York 3. N. Y. Tremendous Discounts. 
Top Brands. Free Brochure. 

POEMS Wanted for musical setting and 
recording. · Send poems. Free examination. 
Crown Music Company, 49-P West 32 
Street. New York 1. 

SONG POEMS and songs wanted I Mall 
to: Tin Pan Alley. Inc., Box 405, Radio 
City Station, New York 19, N. Y. 

SONGWRITERS! Protect your Ideas! 
Hold all poems. songs I Write for safe, 
correct procedure ! Song Service. Dept. 
PS. 545 Fifth Avenue, New York 19, N. Y. 

GUITAR. Banjo Making, books. plans, 
woods. necks. tools. List 15c. Wlldwood, 
510 East lith Street, New York 9, N. Y. 

USED Professional Guitars, Amplifiers, 
Drums. Write: Hills, 1215 War Memorial, 
Peoria. Illinois. 

SENSATIONAL Penny Approvals! Pic
torials. Topicals. Etc. Write Today I 
Schmidt. Box 5426, Reno, Nevada. 

SWISS Musical Movements. Boxes. Me
chanical-Electrical. Spielman, 131 West 

FAST. Hi-quality Flnlshlng-Kodacolor 42nd. New York 36. 
Rolls: Eight Jumbo Prints $1.98-Twelve ..:_;__;___ _ __::......:.;__:..:.;. _______ _ _ U.S . BARGAIN: 50 di1ferent lOc with 

beautiful world-wide approvals. Stamps. 
Kennebunk. Maine. 

COLORF'OL Collection Of 111 d11ferent. 
Including Triangles. Diamonds. Bicolors, 
Mu1ticolors. Airmalls,-Just 10c with 
worldwide Approvals. Valley's, Box 414-
PS, Spring Valley, California. 

TRIANGLES. 25 D11ferent 10c, Approv
als. Howard Davison, Suncook 5, New 
Hampshire. 

$2.49-Twenty $3.49-Reprlnts 15c. Also I SONGWRITERS: Amazing Hit-Kit with 
low B&W Prices. Custom Quality Studio. record and book has 12 different profes
Bcx 41!38A. Chicago 80. sional musical backgrounds for you to use 

with you1· songs! Less than $10.00!1 Send 
for free information. Trafalgar Musto 
Corp. . Box 94-E. Radio City Station. New 
York 19. N. Y. 

COLOR Movie Fans! Low Cost-High 
Quality processing our specialty, 8mm just 
$1 (or f3 with fresh film). Malled back 
next day. Craftsmanship guaranteed. Send 
exposed reel or request free mailers and 
price llst of complete photo-finishing serv
Ices. Direct Mail Photo, Box 8352-PS, 
Pittsburgh 18, Pa. 

SONGPOEMS Wanted! Collaborate with 
professional Songwriters equally. Share 
royalties. Songwriters Contact, 1619-N 
Broadway, New York 19. 
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GOVERNMENT approved Home Study SELL Champion. AC. Autolite spark ~ FREE Booklet! Profitable spare-time 
Music Courses produced on seven 12" rec- plugs. Reconditioned, electroplated, guar- business bronzing baby shees ! Complete 
ords, coordinated with instruction books, . anteed 10,000 miles. 100% profit. Free ! set-up on credit. Kiktavi, Box 69948-G, 
tea<:hing guides and . designed to teach sample. Lee P lugs, 1608-K Roberts, Hous- I Los Angeles. California. 90069. 
guitar-Piano--Accordion. Each course of- ton 3, Texas. 
fers one year of professional music lessons ..:;.:..E=-:AR::=.N~-='M'='o.;;.n;...e_y_r_a7ts-=1-n-g---=fi:-s-=-h-w_o_r_m_s----:f:-o-r_u_s....,l ' FREE: "How To Win Contests." 
$12.95. vavro Inst itute, south st. Paul, Write: Oakhaven-42 Cedar Hill Texas. ConteStar, Box 51-D, Des Plaines. Dli-
Minnesota • ' nois. · BUY Direct From Faciories-Appliances, __:.:.:.: _______________ _ _ 

ELECTRIC Guitars. ~mplifiers, wh?le- Cameras, w atches! Free details! cam BECOME Home Manufacturer! Build 
sale. Free catalog. Carvm, PSM, Covma, company, 436PS Bloomfield Ave .• verona, special Custom Cases to order. Untapped 
California. N. J. 1 market. Terrific profits. We ~rovide in-

ACCORDION Repair Guide $3.00. How WANT Your name with 1000 mailers? ; structions. supplies, everythmgl Full, 
To Build Accordions $5.00. Accessories. 25c lists your name with our mailings : spare time. Details Free. Customcase, 
Satisfaction . Guaranteed. Fischer's. 1000 every month. Dixie Mailers, King. N. c. : 805-CSO Sunset, Los Angeles 12. 
Jersey, Bellingham, Wash. i IMMEDIATE Profits with no capital or I BE A Real Estate Broker. Be your own 

SONGPOEMS Wanted. send Poems For 1 experience. Take orders for all magazine · ~oss. Prepare easily and quickly at _home 
Offer. Nashville Music Ir.;;titute Box subscriptions. Friends and neighbors are . Iegardless of age or prev1ous exPenence. 
532-PS, Nashville. Tennea,.ee. ' ' your PI:'Ospects. Write now for complete ; Free book tells how. Weaver School of 

free klt. McGregor Magazine Agency, . Real Estate. 3517-R Broadway, Kansas 
35A PHONOGRAPH RECORDS Dept. DB3, Mount Mon1s, Illinois. J ...:.C_it.::.Y:...· _M:..:..o...:.- ~6:..:4.:..11:..:1...:.. - - - - -----

RECORDS-stereo, Monau1·al. Big Dis- I STOP Throwing Away Boxtopsl They're 1 AUTOMATION Will Never Replace 
counts. Noelsson, Box 211, New York, worth money; Some 25cl Inquire: "Box-

1
· Draftsmen! Rocket And Moon Projects 

N. Y. 10005. tops-DO.'' Cedar H1ll, Texas. Offer Many Opportunities. Rapid Ad-

36 RADIO TELEVISION 
VENDING Machines-No SelUng. Oper- : vancement, Prest1g.e, Security. New Home 

' ' ate A Route of Coin Machines And Earn Study Course Trams You In The Most 
ELECTRONICS, HI-FI Amazing Profits. 32-Page catalog Free. Mo.dern Techniques .. Free Information On 

Parkway Machine Corporation 715 PSB Th1s Vastly Interestmg Field. Norm Mor-
SA VE dollars on radio, TY -tubes, parts Ensor street, Baltimore 2, Maryland. : ris. Lifetime Care~r Schools, Dept. 

at less than manufacturers cost. 100% FREE Lit t M k Bi M : PSC-123. 11824 San Vicente Blvd., Los An-
guaranteed! No rebrands, pulls. Request , era ure - a .e g oney geles 49, Calif. 
Bargain Bulletin. United Radio, 1000-S • . Raising Fishworms and Cnckets. Carter =-....:..::.....:..::.:._:_..::..:::.:..::..::.:._ _ ___ _ ___ __ _ 
Newark, N. J . : Farm, Plains, Georgia. , PIANO Tuning learned quickly at home. 

FIX Your own TV Save 809, 1 send for : MAKE $25-$50 week clipping newspaper I Tremendous field! Musical knowledge un
Free Illustrated Chart showing 0how 1 We'll : Items for publishers. Some clippings worth necessary. . Information free. Empire 
include Giant Electronics catalog · Zaly- · $5.00 each. Particulars free. National, 81, School of Plano Tunmg, Box 327, Shenan-
tron. 461 Jericho Tpke., Mineola, N. Y. Knickerbocker Station, New York. doah Station, Miami. Florida. 33145. __ _ _ _ __ _;__ .:.__. - -=----=-- RAISE Rabbits and F ish worms on $500 _<_F..:.ou.:..n_d.:..e:.;d.:....:1..:.9.:.:35:..:.·:..) -------- --

TAPE recorders, Hi-F1 components . . month plan. Free details. White's Rab- MAKE $12.00 Profit each dozen assam-
Sleep Learning Equipment. tapes. Unusual ' bitrv. Mt. Vernon Ohio. bUng ·belts. Thompson's, Loganville 15, 
values. Free Catalog. Dressner, 1523 ! =~- ,:.,.:.~~:,~~::!·~~:;.::::.:.....,..----,..,----...,.,.-
Jericho Tpke., New Hyde Park 1 New York. i $100 WEEKLY possible. Compile M~iling _w_i_s_c_. ---------------
_ ___ .::._ _ _ _ _ .:.._ _ _ _ .:._• - - - - 1 lists and address envelopes for advertisers. 

COMPLETE Prerecorded tape inventory. · Home-spare time. Particulars free. Na- SELL Advertising book matches. Write 
F ree tape recorder discount catalog. Saxi- . tional Service, 81, Knickerbocker Station, us today: we put you in business by return 
tone, 1776 Columbia Road, washington 9, . New York City. mall: handling complete line ad book D matches in demand by every business 
. . C. . ' FREE "Franchise Profit Letter" tells right in your town! No investment; every-

TRANSISTOR L b I . holf unique NFR service is helping" thou- thing furnt'shed free 1 Top co ml i ns 
a Kit On Y $9.95. ~Ulld ' sands seeking profitable businesses. Write daily 1 Superior Match. Dept. mPX~~63, 

RWeceivers. Transmitter and Amplifier. I today. National Franchise Reports, PS-528, 7530 s . Greenwood. Chicago, Dl. 60619. 
rite For Full lnformatlon. Edu-Kits, I 333 North Michigan, Chicago 1. 

Dept. 588A. Hewlett. N. Y. MAIL order busine an b f 
IMPORT-Export opportunity, profitable · . 55 c uy yo~ u-

.CITIZEN'S Ban~ Automotive Alternator world-wide. mail-order business from ture. Free detalls. Ormiston, Stockport, 
F11ter. $2.50. Engmeered Products Com- home, without capital or travel abroad. _O_hi_ o_. _ _ _ ___ _ ___ _ ____ _ 
pany. Springboro, Ohio. Established world trader ships tnstruc- MAIL-Order home business. Get Free 

ASTOUNDING Government surplus 11_

1 

tion for no-risk examination. Experience Copy. "Make Money in Mail Order." Mail
lustrated catalog 10c. Meshn:!., Lynn, unnecessary. Free details. Mellinger, co, 1554 S. Sepulveda. Dept. K69C, Los 
Mass. · K69C, Los Angeles 25. Angeles 25. 

~~~~------------------
CANADJ.ANS: Giant surplus Bargain FREE Report: "609 Unusual, Successful OWN Franchised Collection Agency. 

Packed catalo.ss. Elect ronics, Hi-Fi, Businesses." Box 1001-T, Evanston, Illi- High Profits-Full or part- time. Write: 
Shortwave Amateur CB. Rush $1.00 (Re- nois. Interstate Credit Systems, Gateway Bulld
iundedl. ETCO. Dept. PS, Box 471. Mont- EARN $10,000 Selling Books By Mail! _in_;g:...._c_o __ v_i_n::_gt_o_n...:.'_:K:::Y~·--------
real. Canada. . Box 51-S, Des Plaines, Dlinois. OWN vour own Western Auto store. 

15 DISTANCE One-tube plans-25c. ; OPERATE Restaurant Or Diner. Free 
LaboratQries. 1131 Valota., Redwood City, Booklet reveals profitable plan. Write Res
California. 1 taurant Business Srhool, Dept. FC-123, 

KITS meticulously assembled (60; 40 I ~~~.Sunnyside Avenu~, Chicago 40. Illi
solder) and tested by R.C.A. Institutes' 
graduate. Satisfaction guaranteed. Inquire. MAKE Money Making Leathergoods. 1148 
Lamar Jackson. Box 5G2, Rome, Ga. 30161. Ideas, Free Information. Tandy Leather 

TRANSISTOR Radios Repaired. $S.OO Co., Box 791-L4, Fort Worth, Texas. 
covers parts, labor, return postage. Mail $100.00 WEEKLY Possible! Mailing Cir
radio ,and $5.00 to: Manmngton T V Co., I culars-spare Time! Free Details! Debb 
23 Psles Ave.. Mannington. West Va . . company, 436P3 Bloomfield Avenue, Ver-
Guaranteed. 1 ona, N. J. 

---- ----- -----------------------
TRANSI~T_oR radio, weighs only n~ne COLORGLAZED concrete pottery made 

ounces, 21. 4 mch sp~aker. gives full rich without molds. Patented method. ceme
t~?e. $4.88 each. Cahforma residents add 1 tery products, novelt ies, tiles. Basement 
4 ., . Tarnay & Son, 9312 Glasgow Place, 1 leak-seal!ng Money-making projects 
Los Angeles 45. C!l-lifornia. Limited supply Booklet, details free. Men only. Nationai 
for immediate delivery, Potteries, Grand Rapids, "Minnesota." 

STEREO Tape Club-All major labels, PACKAGE fast sell1ng items for self-
latest releases. ~ast service, worldwide service racks ill stores. Full, spare time 
membership, no n11mmum purchases. ST_C. 1 home business. We supply sources . . . 
Box 652-D, Santa Barbara, Califorma. 1 everything needed. Experience unneces-
93·102. : ~ary. Complete pian free. Home Packag-

ATTACH Adaptor to conven t ional Stereo mg, 807-HSO Sunset. Los Angeles 12. 
Amplifier. Add two speaker cabinets. Wit- PLASTICS-cash in now with my new 
ness .full natural SOUJ?d reproduced with Home Producers "No-Selling" Plan. I 
full mcremental locat10ns. Umt encapsu- supply everything-even Financing ' NPC 
lated. Guaranteed. $39.95 Prepaid USA. Box 23321-GL, Los Angeles 23. · ' 
Stereosphere, Box 3009, Huntsville, Ala-
bama. 35811. · SONGS into $$$$$$$$$$-New. unknown ___ ,;,.;,.. ____ __________ ; Songwriters, Songpoets, Composet·s share 
37 BUSINESS OPPORTUNITIES · $33 millions yearly. Any kind. we collabo
- ----------- --- ---- - : rate, publish, promote. Free appraisals. 

$100.00 WEEKLY spare room. Raise red- I free samples. details from Nordyke Pub
worms odorless, soilless way. Charlie Mor- ' lishers. 6000 Sunset, Hollywood, Califor-
gan, Box 116-C, Bushnell, Florida. nia. PS-90028. -------------------------------

Over 3,800 now operating. Minimum in
vestment $14.000. Free t raining. No retail 
experience necessary. For complete de
tails write Chas. Wilson, Room 901. West
ern Auto, 2107 Grand, Kansas City, 
Missouri. flndicate geographical area pre
ferred). 

GET Into Custom Upholstery. Turn Old 
Furniture into big $$$ spare time. Reup· 
holster chairs. divans like new. Make cus
tom slio covers. drapes. No experience re
quired. We supply everything. Write for 
Big Free Illustrated Book on Easy Home 
Instruction and how we start you in big 
$S$ home business. Modern Upholstery In
stitute. Dept. U-111. Fallbrook, Calif. 

SELL Carded Merchandise to retail 
stores, Cafes. Service Stations, etc. Large 
Profits! Free Catalog. Bennett Co., 
Strong. Ark. 

WORLD'S Largest wholesale supply. Buy 
from 679 American, European. J apanese 
wholesalers. Tailormade suits from Hong 
Kong. 123 dropship catalogs. Rockbottom 
prices. Free details. International Buyers, 
216-PS2 Jackson, Chicago 6. Illinois. 

LIQUID Molding Rubber, Free Informa
tion, Chaney's 5415-C San Jose Blvd., 
Jacksonville 7. Florida. ------------------FREE wholesale directory llst--350,000 
items. Dean's Box 40-PS, Elberton, Ga. 

LIQUID Rubber, Plastercraft Kits, 
Molds. Hobby Supplies. Catalogue And 
Sample 10c. Wooley Company, Box 29-D, 
Peoria, Illinois. 

DOLLS! Dolls! Dolls! We teach you to MANAGE Motel or Resort. Men women WANT To Make Big Money At Home? 
repair, make, sell all kinds of dolls and couples can make $400.00 to 'st,OOO.OO $10.00 orofit in an hour possible with In
accessories including clothing. Study at monthly plus apartment. Pick own loca- visible Mending. Make teat'S, holes dlsap
bome. Earn while you leam. Free booklet. tion with our employment assistance. : pear from clothing, fabrics. Steady year
Lifetime Career Schools. Studio PSC-123, Learn at home. Free Booklet. Motel Man- l round demand from cleaners, laundries, 
11824 San VIcente Blvd., Los Angeles 49, agers Training School. Dept. PSC- 123. 612 . homes. Details Free. Fabricon, 1535 
California. 1 So. Serrano, Los Angeles 5, Calif. • Howat·d, Chicago 26, Illinois. 
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B.AKE ew Greaseless Doughnuts In 38 MONEYMAKING 
Kitchen. ell stores. Free recipes. Sum- OPPO· RTUNITIES 
mers. 3605 South 15th, Minneapolis 7. 
M1nnesQts · - MEN - Women! Start Money-Making 

PROFI'l ABLE Mall Order Business. Be Plastic Laminating Business at home In 
Independ~.~t. Details Free. Ideal, Box spare time. Material that costs llc brings 
357-XD, ·alley Stream, N. Y. back $2.58. No canvassing or sell1ng but 

IN'l'ERl' ATIONAL Mallorder Business mall ord~rs bring in $20 a day. Write for 
Made Ea.!~. complete setup service. not full particulars free . Rush name on post
just instlfuctions. Hermes, 152 West 42, ! C~ll"d to Warner, Room CL-3-L, 1512 Jar
New York! City. 10036. ~-. _ch~ca g;:o=::26;:.:·,I::l.::.:l._:-:-:---::---::---::c,.....,~ 

PART s wanted for world's greatest ; $100 WEEKLY pos~lble. Compile M~1ling 
educatlow 1 enterprise Ornsteen DuQuoin. : lists and address envelor.es for advertiSers. 
Illinois. . . ·- ··- : Rg~a~-~e~1~1ce~1~i; l:fci~~~~~1te:r~etatf:,~~ 

FOREI< N Coins-<::urrency Wholesale New York City. 
Per 10 • • po. J olie, Roslyn Heights. New .::.;..;T::::-0:::-::...:,:.:=1.:::00':-.-::o-=-o'-"-:::w=e-e-:-k-:-ly-,---:M:-::-a~il~ln-g--::C:-a-:-ta"'l:-o-g-s. 
York. .. - Sample, Instructions. 25c. Costar, GPO 

$216.00 A MONTH. Spare time. With Box 972-PS, New York 1. 
Bench Or ndel.' . .. Write toda:v .. . P. S. · VENDiNG Machln-e--...,N~o-s""e"'l""li:-.n-g-.---=o-p-e-r-
Fi~ld, 315 Westport Road, Kansas City 11. ate A Route of Coin Machines And Earn 
Missouri. Amazing Profits. 32-Page Catalog Free. 

SUCCEl SFUL Business $1.00. Refund- Parkway Machine Corporation. 715 PSM 
able Fir~.: Order. Write B . C. Co., 847-5 Ensor Street, Baltimore 2. Maryla_n-=:-d-:-. __ 
Rd., Ric• mond. B.C .. Canada. _ FREE Literature - Make Big Money 

DISTR ~UTOR wanted: Air-operated . Raising Fishworms and Crickets. Carter 
vacuum <leaner sells to service stations : Farm-11, Plains, Ga. 

$25.00-$75.00 Weekly Clipping Newspa
per I tems for Publishers. Some worth 
$10.00 each. Details free. Harvey, 1402-AN, 
Englewood, Colorado. 

YOUR Own. Easy-To-Start, Home Mail
order Business, sparetlme. Fascinating: 
profitable! Information free. Alfano, 
19-PS Pine, Closter, New Jersey. 

MAKE "Beautystone" and Attractive 
building olastics at home, easily-durable 
-economical. Big demand. Bays Labor&
tory, Oklahoma City 73109. 

EARN ext ra money fast, free details. 
Robert Dumlt, Box 3314, Scot tsdale, Ari
zona. 

HOME mallorder plan brin:;:s you $25 
orders distributing outstanding $3.25 pn.d
uct. $16.66 profit. Free particulars. JanMar. 
Box 572, Washington, D.C. 20044. 

TYPISTS Ne-e-dedi Start profitable home 
service-Write: Box 3015-DD, Milwaukee 
18, Wisconsin. 

$2,000.000.00 INVENTIONS: Send $500.00 
For 5'~ Profits : 1' ~ -SlOO.OO . Wall Street 
Invent ions. Suite B-106, 21()-5th Ave., 
New York 10. 

38A BUY IT WHOLESALE tor $19.501 Your cost $9.50 postpaid. Inka . DETECTIVES~Wo;:.r.,..k....,h,...o_m_e--=T""r_a_v....,el,.... -=E=--x-
IndustrieSI 2409-F Crocker, Houston 6• · perit>nce unnecessary. Detective Particu-
Texas. Iars free. Write Wagoner, P-125 West 1 BUY Direct From Factories! Appliances, 

BUILD profitable business through mail : 86th, New York 24. 1 Cameras . Watches. Free Details! Cam 
order. L est modern manual tells how. company. 436PB Bloomfield Avenue. MAKE $25-$50 week, clipping news paper N J 
Free part culars. Buchwalter Sales. 834- items for publishers. Some Clippings worth ...:V..:e:.:.r.:.o_n..:a.:...' _ e_w __ e_r __ s_e.:.y_. ---:-:---~---
175th St. Dept. 82. Hammond, Indiana. $5.00 each. Particulars free. Nat ional, 81, FREE! Name Brands catalog! Your own 

START Your Own Business. Free De- Knickerbocker Station, New York. high profit business .. Sell Name :Brands, 
tans. A. astam Co., P.O. Box 156, Levit - PROFITABLE h~bby adds to income. full or part ttme. No mventory-no mvest-
town. Pe na. Operate Home Mail Order Business. Write ment. More than 2000 Name Bhranq iteml s; 

SELL ooks By Mall. 400% Profit. Publicity, Box 727B. Kalamazoo, Michigan. lowest wholesale prices. Watc es, Jewe ry, 
Royal. Box 450-M. Cleveland 27. Ohio. cameras, hi-fl. stereo radios-phonos, ap-

"HOW d Wh Obt · c · t 1 .. AMAZING successes through franchises! phances, housewares .. hardware, power 
an ere to am apt a · Become exclusive franchise holder vour tools. luggage. mustcallllStruments, garden 

Reliable .. ervice, Rome City, Indiana. territory. Information rushed. National equipment. sporting goods. toys, ~any 
OPERA!I'E Home mailorder business. Franchise Reports. SP-528, 333 North 1 others . . 8 Floors of Name :Brands. Milllon 

Vosacek rioting, 4444-PS Ute, San Diego i Michigan. Chicago 1. : dollar mventory. Orders sh1pped COID;Plete 
17, calif. , - --.. ·• .

1 

within 24 hours. Send for Free beaut1fully 
TESTE ; Proven Moneymaking Oppor: ; EASY to start. rubber stamp business at illustra~ed catalog. Now: Separate whole

tunity, s ts you up in H ome Mallorder : home in spare t1m~. Make up t~ $9.80 .~ sale pnce list. H. B. Davis Corp., Dept. 
Business! Monthly earnings In hundreds hour without expenence. Facts flee. W11te PS. 145 West 15 St., New York 11. N. Y. 
possible, oaretimt'! Yorktown Mall Dis- 1 to ·Roberts. 1512 Jarvis, Room CR-3-L, AMAZING Value-Handwoven Harris 
trlbutors. Box 383-PS, Yorktown Heights, ; Chicago 26· twee:is onl.v $1.70 per yard. Coatings, 
New Yor · WE purchase items you make at home plaids. suitinl!'s 56 inches wide only $2.80 

I MAD~ $40.000.00 Year by Mai!order! · for us. Enclose stamp for details. Wolfe per vard. Swatches. prices sent free. Sat
Helped others make money! Start with · Specialties, Box 171-A. Center Line, Mich. isfaction Guaranteed. MacGillivray Com-
$10.0()-F ee Proof. Torrey. Box 3566-F. · pan:v. Weavers, Benbecula. Outer Hebrides, 
Oklahom~ City 6, Oklahoma. WORK at home packaging merchandise. Scotland. 

Very orofitable. No selling. Everything ~--=---------------
BIG Pr fits Mailing Wholesale Catalogs, supolied. Details free. HBE. 120-S South NEW 6-color Deluxe below wholesale 

Circulars. Matteson. 1341-P. Stoneylane, ' LaSalle, Chicago. 60603. catalog. Automobile catalog and others. 
No. King town, Rhode Island. 02852. : Ful·niture, clothing, Housewares, appli-

FREE Details-Start Unique Service ' CIGARETTEs-Make 20 plain or filter- ances, refrigerators, freezers, washers, 
Business On Shoestring. Blinds, 15 E. tip for 9c. Factory-Fresh pipe tobaccos. ru·yers. televisions, radios. luggage, bin
Thomson. Springfield, Pa. Mild tropical flavored Philippine cigars. oculars, hi-fi, stereo. phonographs. re-

s70 . w.r.~KLY-Home, spare time. Sim- Facts free. Moberly, Box '4030, Owens boro, corders, ..:ameras, projectors. musical 
plifled m~U bookkeeping. Immediate in- · Kentucky. instruments, sporting goods, toys, tools, 
come ea yl Auditax, 34741D, Los An- · AMAZING Manufacturing Opportunity. typewriters, watches, jewelry. Hug~ dis
geles 34. Free list of manufacturing formulas. Pres - . counts on t.housands of name brand Items. 

MAKE ~46 From Square Foot Plywood: · ler Oil company, Fostoria 18, Ohio. I For free ~peci~en lis~ of actual factory 
Jigsaw n cessary. Free Details. woodarts. .. prices-po::>tcard. Selb~ co·-6, Decatur, n-
Brldgewa er Mass. "YOUR Phone Is Your Fortune ls a 1_m_ o_1s_. _______________ _ 

' · · .. - course that tells you how to turn your tete-
MAKE Simple Repairs For IllSura..nce phone into dollars. Price Sl.OO. Free cir- WORLD'S Largest wholesale supply. 

Compani~. Full Or Part Time. ~ree De- cular. Richard Sale, 1517 Foster Road, Buy from 679 American. European, Jap-
tails. P.O. Box 71. Dayton 5. Oh1o. . Richmond. Virginia. 23226. anese wholesalers. Tailormade suits from 

$3.00 OUR Possible Home. Sparetime J . Hong Kong. 123 dropship catalogs. Rock-
Assemb g our Products. Novelty Lamps, . MAKE Uo To $50.00 Da11~· Soliciting De- bottom ptices. Free details. International 
Cabot 1 rk 1 lmquent Accounts From Busmess Men. Buyers, 216-PS Jackson, Chicago 6, Ill1-

• · · Terrific Commissions. Write General Fi- nois. 
TIN-C s. Newspapers. Sawdust. 200 nance co .. Dept. PS-123, Pickwick Bldg.. _ L_A_ R_G_E_S_T __ W_h_o_l_e-sa_l_e_S_u_p_p-ly_S_o_u_r-ce_ln_ 

uses. Instt;uctlons $1.0~. Charles Company, Kansas City Mo. 6.U06. U.S. Furniture, clothing, electric appli-
42-DPS. rorwood. Oh1o. -----·-----------

h . . AMAZING opportunity. Operate profit- ances, housewares. auto accessories, tools, 
MAILOF"DER Pays Btgl Test~d.1 pro\en, able mall order business. For details sporting goods. farm equipment. hobby 

home mo ey making opportunity. Every- : wt·ite: Sp!cka's. Box 1603 A. omaha 8, Ne- supplies. bargain merchandise. world 1m
thing fu !shed. Mann, 266-PS. Hillsdale, · braska. ports. Free details. Associated Whole-
New Jers y. - ----------------- salers, Box 52-CX, Burlington, Iowa. 

TYPIS S needed! Start profitable home LEARN How to raise capital. Free de-
busine Write: Box 3015-DE, Milwaukee ~~~sas.NCReports, Box 33l, Harlingen 3, 
18, Wlsco sin . 
.:..._:.__-f-------------. EJ\RN $1000.00 month operating Book

MAKE $46 From Square Foot Plywood, keepmg Tax Service. Details Free. Uni
Jil!saw necessary. Free Details. Woodarts. 1 versa! system, Box 664, Springfield, MJ.s-
Brl<lgewa er, Mass. sour!. 

PLAS RCRAFT molds. llquid rubber. _ M_ A_K_E _ _ $_5_0_ P_e_r_T_h_o_us_a_n_d_A_d_d_r_e_s-si_n_g 
plasters, flocks, candle supplies. Catalog Envelopes. Details Sl.OO. J . .F. Jereczek. 
and man al free. Jayhawk Plasters, Blue Box 61. Arcadia, Wisconsin. 
Rapids, ansas. 

EVER BODY Eats I Antazing new, port
able 49c eal. Needs no refrigeration. Ex
clusive rea Wholesalershlps and spare 
time Dlst lbutors needed. Send $1 for three 
meals. C mldex Corp., New Canaan 17, 
Connect! ut. 

BE A ~al Estate Broker. Be your own 
boss. Prepare easily and quickly at home, 
regardles of ag,e or previous experience. 
Free boo tells how. Weaver School of 
Real Es ate, 3517-R Broadway, Kansas 
City, Mo 64111. 

LEARN the secrets of repairing junk 
batteries, generators, starters. profitable, 
easy, at home. Free particulars. Battery
man, Prundale Station, Salinas, Cali
fornia. 

WANTED! Name Collectors! Home
Workers! Mailers! Representatives! De
tails 10c. " AdServices," Box 324, Victor
Ia, B.C .. Canada. 

MINK Raising Information 
plete. Lake Superior Mink 
perlor EE, WiscollSin. 

free. Com
Farm, Su-

TRAIN SETS-$1.36, Recorders-$6. 70. 
Pistols-$5. 74, Blnoculars-$1.20, Radios. 
watches. Rings, Cameras. Typical Import 
Prices. Buy From 685 American, Eul·o
pean, Japanese Wholesalers. Exciting De
tails Free. Enterprises, Box 160-84, Ja
maica 30, New York. 

ELECTRIC Guitars, amplifiers, whole
sale. Free Catalog. Carvin, PSW, Covina, 
California. 

DRUG Sundries. Complete Line Of Rub
ber Goods. Nationally Advertised Brands. 
Vitamins. Etc. Write For Free Catalog. 
Federal Pharmacal Supply, Inc. , Dept. 
PS, 6652 North Western Avenue, Chicago 
45, Illinois. 

MEN! Drug Sundries, Vitamins, whole
sale catalog 10c. T. Tretts Co .. Box 186, 
Buffalo 1, New York. 

FREE! Illustrated 
Mould, Miter Service. 
Hammond, La. 

Catalog I Picture 
Bauerle Cabinet, 
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381 IMPORT -EXPORT . • 0 FREE 3 Pyrex teat tubes with purchaae EVERY Man A Prospect. Refundable 
$3.00. Catalot 25c. Chem1cw. Apparatus. sales kit offer showing line belt buckles. 
Biology. Mid-states Sc1ent11lc. 7053 N. tie clasps. money cUps, cuff 11nb. lapels. 
Clark. Chicago, ru. identl1!.cation badges, individualized with 

22 CAL. 6 Shot Pistol. New-Real , ~o 
Blanks. S13.95. No C.O.D.'s. S tate Age . . 
Global Imports, 7017-S Ravens "!load, 
Chlca~:o. 

39 FORMULAS, PLANS, ETC. 
FORMULA8-All Kin<Ul. Amazing Big 

Catalog 
Illinois. 

10c. K emisco. Park Ridge 15, 

LATE Modern Manufacturing Formulas 
List Free. Chemical Service, Martville, 
New York. 

SPECIAL Formulas tor latest money-
making discoveries. New ! Good! Profit-
able ! Valuable Literature Freel Miller, 
Chemist. 1517-N. Tampa. Florida. 

40 PLASTICS 
NEW Liquid casting p lastic, clear, col-

ors. - Embed real fiowers, butterflies, pho-
tos, coins. Send 25c for t wo handbooks 
" How to Cast Liquid Plastics" and " How 
to Make Extra Money at Home," Casto-
llte, DePt. P-102. Woodstock, T11inois. 

EMBEDDING, casting secrets free. 
Sample. 25c. Crystal. 2849-H Montrose, 
Chicago 18. 

PLEXIGLAS - Any thickness - Clear 
-colors-cut to size-Clear Rods-Tub-
tng, McClarin Plastics. 
Hanover. Pennsylvania. 

P .O. Box 168B, 

NOW ! Low Priced Plastic Laminating 
Machines. Details. Burr, 7645 Oakland, 
Kalamazoo, Michigan. 49002. 

LEARN Plastics ! Send 20c For Sample 3 
Experl~ents. Details. Plastic Projects. Box 
5171. Detroit 36. Michigan. 

PLASTIC Embedders, J ewelry Workers. 
We have everything, Moulds, Findings, 
Sheet Plastic. New Catalog 25c. David Co .• 
20 Garden St .. Dept. P , Providence 3, R.I. 

PLASTIC Embedding for fun and profit, 
no oven. Make beautiful jewelry, decora-
tlve panels, science specimen castings. 
Catalog 25c. Nat.col Plastics, Box 444, Yu-
cal~a 4. California. 

41 SCIENCE & CHEMISTRY 
NEW Concepts in physics and aatronomy 

comprlalng & unique structural excrlana-
tion for the subatomic particles an their 
forces. Nuclear theory challenged. New 
UHI3 edition. 25 cents postpaid. C. F . 
K rafft, 4809 Columbia Road, Annandale, 
Virrinia. 

ROCKETS : New Dlustrated Catalog 25c. 
Single And Multistage Kits, Cones, En-
~nes, Launchers, Trackers. Technical 

formation , Etc. Fast Service. Estes In-
dustries, Penrose 6, Colorado. 

AMAZING New Book Of Science Exper-
iments, formulas and Catalogue of Lab-
oratory Supplies. Only 35c. National 
ScientUlc Co.. Dept. PS- 12, 13 S. Park 
Avenue, Lombard, Illlnols. 

MICROSCOPES, American made pre-
pared slides, biological sup~les. Write for 
catalog, 25c, includes Free uman antomy 
allde. New York Micr oscope, 135P William 
S t., New York 38, N. Y. 

SCIENCE Fair projects, hundreds of 
Ideas. Send 50c. Brown Research, Dept. 
ft2, Box 310. Bellaire, Texas. 

CHEMICALS still 20~ off, including 
pyrotecbnicals. Cata log 25c. Unichem Box 
3626. Grand Central Station, New York 17. 

UNUSUAL Chemistrh books, courses. 
t its I Rare chemicals, c eap I catalog 25c. 
National. Box 133-A, Palo Al to, Calif. 

ILLUSTRATED catalog; Chemistry, 
mineralogy, biology 25c. Tracey La bora-
tories, Evanston, Illinois. 

CHEMICALS and apparat u s for Indus-
trial. analytical and prlvatP. laboratories. 
Catalog 35c. Dept. M-26. Biological Supply 

o., 1176 Mt. Hope Ave. , Rochester 20, c 
N. Y. 

BE Outstanding in school. Exhibit pre-
erved zoology spec1rnen.s. Five dltferent 

samples oostpaid $1.00. Send 25c for price 
list. P:t:eserved Specialties, Box 96PS, La 
Place, Louisiana. 

I 

EXPERIMENTER'S Handbook Free 
Wtth Bigger Discounts Catalogue, 25C. 

agenow Laboratories, Manitowoc, Wis-
consin. 
B 

SEARCHING For Economically P riced 
Chemicals And Apparatus? Gift With Cat-

Iogue, 25c. Starr Scientl.fl.c. Manitowoc. a 
Wisconsin. 

214 POPULAR SCIENCE DECEMBER 1963 

AMAZING 1 Metalllc lead Crystals grow customer 's name and emblems. Cap badges 
in minutes ! Scientific. Educational. com- for trucking, bus. taxi. pellce. 1lremen, 

·plete Lead Crystal Kit. $1.95 Prepaid. also heavy construction emblems. Choice 
Eckert Mineral Research, Inc.. Florence, 3000 emblems. Book-Faat, Box 1088PS, 
Colorado. Providence. R. I. --------------------------CATALOG 25c, Free kit with $10.00 START Your Own Business On Credit. 
order. Used list ings. Laboratory Sales, B011t Your own boss. 1125 Dealers sold $5.000 to 
161-A. Brighton, Mass. $25,500 in 1962. We supply stocks, equip

ROCKET const ruction kits. engines. ment on credit. 275 home necessities. Sales 
Free parachute s ent with new catalog 35c. experience unnecessary. Pleasant, profit
Cent ral Rocket company, waupaca, Wis- I able business backed by world- wide indus
cousin. ~Y- Write Rawlei~rh. Dept. L-U-PSC, 

"ROCKET-Ba.lloon." Four feet t all. _ r.:.:ee.:..:p __ o __ r __ t __ . ..:I.:.:ll_. - - ---------
Hundreds of f eet altit ude. Over one mile EXOTIC Earrings! Deta.ils free. Pair, 
distan ce. Uses common fuels. Send $3.00 · $1.00. Ohga, PS-494 Sigakenkusatu. Japan. 
for t hree. Product Development, Box 727A, 
Mendota, Minnesota. AGENT8-300 'k> profit selling genuine 

gold window letters: stores and omces. 
C~MICALS, Preserved Specimens, Bl- ; Free s amnles. Metallic S ign Letter Co., 

olog1cals, Apparatus. P yrotechnics, and 1217-E west NewPort Chicago 
Books. New Illustrated Catalog onJy 35c. ' • · · 
Special- Pair of Chemical Resistant DISTRIBUTORS Wanted for top Quallty 
Gloves Free with Cat alog. Dover Scien- , 1rnported razor blades. Buhl, Box 34, 
tific, 35-24 31st St., Astoria 6, New York, ; Princeton, Florida. 
Dept. S2. ---------------------------------ESTABLISH Your Own Business. Low 
42 EMPLOYMENT INFORMATION Prices On Used Clothing. Shoes. House

hold Goods. UnUmited Profits. Free Cata 
FOREIGN Employment. Construction, log. Northwestern Distributors, 2129 North 

other work projects. Good paying overseas Western Avenue, Chicago 47, Illinois. 
jobs with extras, travel expenses. Write ' ______ __:_ _ _ __::.____:_:.__ __ __ 
Only : Foreign Service Bureau. Dept. P S, PROTECTED Dealerships: Nameplates, 
Bradenton Beach. Florida. Signs, Ce_rtificates, P laques. If You Main-

tain Mimmum of $1,000. Gross Commta
WORK Por the U .S. Government. Send , slons Yearly. $1.00 Brings Complete Sales 

$1.00 for next five monthly issues con- . K it , Returnable If Territory Taken. Bal· 
t aining announcements of Federal job ex- · ance $2.50 C.O.D. Designer Signs, 2 Weat 
amlnatlons. Good pay plus f ringe benefit s. 46 Street, New York 36, N. Y. 
Civil Service Reporter, Dept. P .S., 330 

44 Newbury Street, Boston 15, Massachusetts. ____ H---.1 G-=-H--·~G--R:..:..::_A:..:D:....:E::__:S:..:A....:..::.L::.ES:..:M:..:..:..:E:..:N.::....:.. __ 
DIRECTORY of Foreign-U.S.A. job pos

sibilities. Most occupations. Up to $1600.00 
monthly. Often free transportation. Bene
fits. Money back guarantee. Send $1.50 
($2.00 airmail ) . C.O.D.'s accepted. Inter
national Employment. C12. Box 22038. In
dianapolis 22, Indiana. 

WANTED-men for career opportunity 
in private investigation. Earn professional 
salary and respect . Writ e Civil Investi
gative Agency, 814 W . Colonial, Orlando 
2. Florida. 

AUSTRALIA ! Your Skills Are Needed 
In Boom ing Australia! Adventure! Tre
mendous Opportunities! Government- As
sisted P assage! Details $1. 00. Irving 
Heyer, 320 Cypress. Santa Ana, Calif. 
92701. 

DIRECTORY Reports. Construction, 
Aviation, Shipping, Oilfields. Government, 
Manufacturing, Trucking, etc. Foreign
Stateside. .Helpful information plus job
getting tlos on preparing application 
etters. Unconditional money-back guar

antee. Only $3.00 ($3.25 Airmail) . Re
search Services, Box 6768-PS. St. Louis. 
Missouri. 63144 

I 

TREMENDOUS Opportunities-U.S .A.
OVerseas--Choose Jobs-Locations-Trans
portation-Free. Deta.l.ls. Occupations. In
ternational Airport, Box 100-M8, Jamaica 
30, N . Y. 

APTITUDES Revealed-suitable voca
tions for you are revealed by scientifically
prepared tests. psychologically analyzed. 
Discover what vocations you should con
sider. For complete service send $12 to 
Institut e For Vocational Research, Drawer 
2545-SA . Arthur Godfrey Road. Miami 
Beach, Florida. 33140. 

JOB-GETTING made easy with your 
own action-getting resume ! " Effective Re
sume Guide" gives you step-by-easy-step 
directions. Includes sample resumes, in
troductory letters, Job-Finding Aids. Send 
$3.00 to Employment Aids, Box 66F. 
Maplewood, N. J. 

43 AGENTS WANTED 
MAKE Big Money taking orders for 

Stark Dwarf Fruit T rees. Ever ybody can 
n ow grow Giant Size Apples, Peaches, 
Pears In their yards. Also Shade Trees, 
Shrubs, Vines. Roses. etc. Outfit Free. 
Stark Bro's Desk 30164, Louisiana, Mls
s ourl. 

YOUR Own business-suits $1.50; Over
coats 65c; Mackinaws 35c; Shoes 121,2c; 
Ladies• Coats 30c; Dresses 15c. Enormous 
profits. Catalog Free. Nathan P ortnoy As
sociates. 2109-J R oosevelt Roa d, Chicago 
a. m. 

YOUR free copy of World's bigaeat aalea 
magazine tells you bow and where to 
make more money on your own in selllng. 
Write Specialt y Salesman Magazine, Desk 
6B. 307 North Michigan, Chicaro 1. 

EARN Big Commiulona Full Or Part 
Time. Show America's largest llne low 
priced business printing and advertising 
specialties. Big Free Sales Kit samplea 
hundreds items used dally by bWiiness 
people. Build profitable repeat bWiineas. 
Start right now .. National Press, Dept. II, 
North Chicago, IlUnols. 

IF you' re interested in maklnr money 
In selliug, see the hundreds of exceptional 
opportunities in Salesman's Opportunity 
Magazine. Send name for your copy, a b
solutely free. Tell us what you're selling 
now. Opportunity, 848 N. Dearborn, Dept. 
18, Chicago 10. Illinois. 

SENSATIONAL new longer- burning 
Light Bulb. Amazing Free Replacement 
Guarantee-never again buy light bulbs. 
No competition. Multl-mllllon dollar mar
ket yours alone. Make small fortune even 
spare time. Incredibly quick sales. Free 
sales kit. Merlite (Bulb Div. ), 114 E. 32nd. 
Dept. C-74-P. New York 16. 

$1.000.00 A month for making dramatic 
3-second demonstration of amazing light
weight Presto Fire Extinguisher. New 
chemical used by Alrforce snuffs out fir es 
instantly. Only $4.95. Terrl1!.c commis
sions. Millions want it. Free Kit. Merllte, 
11.4 E . 32nd, Dept. P66-P, New Yor k 16. 

SELL Advertising book matches. Write 
us todaY : we put you ln business by return 
mall; handling complete line ad boot 
matches In demand by every business 
right In your town! No investment; every
thing furnished free ! Top commissions 
daily! Suoerior Match, Dept. P-1263. 7530 
S. Greenwood, Chicago, Ill. 60619. 

CALENDARS. Novelties-Full or Part 
Time. Liberal Commissions. Fleming. 
r:c;:t5-B. Cottage Grove, Chicago 37. 

$25.00 OR more in a day for part or full 
time route work. Large repeat orders. Man 
or woman. Write McNess, Freeport 43E, 
Ill. 

45 EDUCATIONAL & 
INSTRUCTION 

PHOTOGRAPHY: Earn Big Money. 
Travel. Own your own studio. Lea rn at 
home in your spare time. Write for bil 
free Book. School of Modem Photography, 
Dept, C-1263. Little Falls. N. J . 

MASTER Watchmaking a t home. P ree 
sample lesson. Chicago School, Dept. WY, 
Fox River Grove, m 

Copynghted material 

• 
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mGB School Diploma at home. Li
censed teachers. Approved materials. v 
Southern States Academy, Station E-12, JE 
Atlanta. Ga. B 

FREE General Catalog- tOO Pages Text 
ocational. educational, Instructional sub-
ects. Mlll1ons of volumes, new and used. 
argaln prices. Books bought. Est. 1902. 
ng's College Book Co., Dept. PS. co-BOOKKEEPERS - Operate Your Own Lo 

"Dollar-A-Week" System. Ellls, Box 203, 1 umbus 1. Ohio. 
DENTAL Technician's Cedar Grove, North Carolina. Home 

FCC LICENSE In a weeks. First Class 8 
Radio telephone. Results Guaranteed. El- f 
klns Radio School. 2603A Inwood, Dallas, 

Study 
tudent•s Kits. Instruments, plastic, et~ . 

llustrated Instructions. Write for Free 
esson. Grant Laboratory, Haas Bldg., Los 

geles 14, Callt. Texas. An 
PIANO Tuning quickly learned with 

home study course. Diploma granted. i 
American Tuning School, Gilroy, Call- !{ 
fornla. 

DYNAMIC speaking, singing, Self-train-
ng records. Amazing I I Canfield, 2018-C 

fth Avenue South, Minneapolis 4, Min-
esota. 
TEACHING Machine Teaches you. Sam-

le course included. $1.00. New Learning MISSOURI Auction School. Free cata
lotrUe. 1330 Linwood, Kansas City 9-x5, P 
MiSsouri. s ystems. Box 2848. Columbus 4, Ohio. 

COMPUTER Programing. Homestudy 
ourse. Deta lls free. Comcor, Box 63. :Dora-

GRAPHOANAL YSIS - Learn scientific 
handwriting analysis for profit, pleasure. c 
Free sample lesson. catalog reveals plan. v 
Write IGAS, Inc.. 325 Jackson, Dept. 

ille, Georgia. 

2CY-1, Chicago 6. p; 
PENMANSHIP Corrector: Improve poor 

enmanship quickly. Details free. OZment. 
USED Correspondence Courses and B 

Books sold and rented. Money back. guar
antee. Catalog free. (Courses Bought.) 0 
Lee Mountain, Pisrah, Alabama. d 

ox 665 35, St. Louis 88. Mo. 
BE A Tutor of reading. Private tutors 

f the Phonics Method are in desperate 
emand. Earn from $5 to $10 an hour. 
tudy at home. Details free, Reading Arts USED Courses! Books! List 10C. Smith's, S 
cademy, 1100 12t Marlborough, Salem, Mass. A West '~Q, •. Wilmington, 
alifornia. WOODWORKING and Cabinetmaking C 

course for beginning and advanced home 
craftsmen. Only complete low-cost home W 
training program available. Write for free n 
booklet. Interstate Training Service, Dept. Y 

INCOME Tax preparation course $8.00. 
e help you to develop profitable busi-

ess. Tax School. 356 Tenth Avenue. New 
or!t 1. 

G-2. Portland 12, Oreron. 
WANT a Diesel Career? Higher pay? d 

Advancement? We can help you qualify! p 
complete Diesel, Tractor and Heavy s 
Equipment and Cummins Diesel Engine 
Sliop-method home-training courses avail- 4 
able. Write today. Interstate Training 
Service, Dept. B-2. Portland 12, Oregon. 

COMPUTER Programing, automatic 
ata processing, electricity, appliance re-
air. Worldwide Institute, Dept. 703, 2555 
helley, Indiana, Pennsylvania. 

7 DETECTIVES 
DETECTIVE Profession. Home study, 

apel pin, Certificate. Future. 2759CB-W. COMPLETE Your High School at home L 
1n spare time with 88-year-old school. B 
Texts furnished. No classes. Diploma. In
formation booklet free. American School, 
Dept. X948. Drexel at 58th, Chicago 37, 

roadway, Los Angeles t1, California. 

DETECTIVE Course. Credentials, Dlplo-
ma. Free Information. Southwestern In-

~~~ s titute Criminology, Box 202. Geronimo. 
LEARN principles of Rocketry and As

tronautics through Model Rocketry. 
"From today's Model Rocketeers will 
come tomorrow's Space Scientists." New 
illustrated catalogue, 25c. Estes Indus
tries, Penrose 33, Colorado. 

LEARN 011 Burner Servicing, Earn 
while learning. Free Employment Assist
ance. Details: Dept. B. P.O. Box 6895, 

Oklahoma. 

DETECTIVES- Work home-Travel. Ex-
£erience unnecessary. Detective Part icu-
ars free. Write Wagoner, P-125 West 

86th, New York 2t. 

DETECTIVE Training - Career for 
young and old, men and women. Free in-
formation write to 1917-C North Kenneth 

Portland, Oregon. 97286. . , 
LEARN While Asleep, hypnotize with I 

recorder, phonograph! Details, strange gi- . 
gantic catalog free I Sleep-Learning Asso
ciation, Booc at-NN. Olympia, Washington. 

Avenue, Chicago 39, Ill1nois. 

·- ·- . 
LEARN Civil and criminal investigation 

at home. Earn steady, good pay. State 
age. Institute Applied Science, 1920 
sunnyside, Dept. 339. Chicago 40. Illinois. 

TECHNICAL Training- Worlds finest 
home study courses at low cost. Write for 
free 100 page handbook. C.I.S.T., 841 Gar
den Building, 283 Adelaide Street West, 
Toronto, Ontario. 

GOOD paying jobs open! Operate, repair 
heavy earth moving equipment! Learn 
"on the job" operating latest cranes, bull
dozers, earth carriers! V. A. Approved. 
Free Catalog. Write O.S. Hutch , Greer 
Technical Institute, Braidwood, lllinois. 

DRAFI'ING, Blueprint Reading, Sche
matics. Send $2.00 first lesson. complete 
home course $25.00. Prior Inc .• 23-09 169 
Street, Whitestone 57, New York.. 

BECOME Tax Consultant. Graduates 
earn $1 .000-$3.000 every tax season pre
paring returns evenings. State approved. 
National Tax Training School, G1 , Mon-
sey. New York.. i 

I 

LEARN Auctioneering, Free Catalog. 1· 

Reisch Auction College. Mason City P, , 
Iowa. i 

GAME Warden. Government Hunter. ! 
Forestry, Park and Wildlife Services an- ; 
nounce job openings regularly. Prepare at 
home for outdoor work, good pay, secur
ity. Complete information Free! Write 
North American School of conservation, 
941-P No. Highland, Los Angeles 38, Calif. 

· ENGINEERING And Art Degrees earned 

49 GIFTS 
INEXPENSIVE Useful Gifts-Free cata-

Jogs! Ross. 1127 Nichols, Stratford . Conn. 

GENUINE Kentucky Hickory Smok<'d 
Country Hams 90c Pound. Plus Postage. 
Lee's Hams. Hardin. Kentucky. 

YOUR NAME-"Floatlng" on 2x8 Clear 
Plastic. Lucite Desk Holder. Translucent 
Letters: Red, Blue or Green. Gracious 
Executive GUt. $3.95 Postpaid or $1.00 
Now, Balance C.O.D. Desksigns, Room 
307J, 2 West 46 Street, New York. 36, N.Y. 

50 BUSINESS SERVICE, 
INFORMATION, NAME LISTS 

MAILING Lists most all kinds 1000 
$5.00. FREE folder. Your circulars mailed 
$4.00 1000. Dixie Mailers, King, N. c. 

51 SPECIAL SERVICES 
YOUR confidential Representative In 

New York. Harding, Box 111. N.Y.C. 
10028. 

LOCATING Service! Any Item or Prod-
net . Jake Barraco, 
Beloit 1, Illinois. 

478 Gardner, South 

52 AUTHORS SERVICE 
WANT Your Book Published? Learn how 

we publish. advertise, promote, distribute. 
Many successes. Free booklet PS, Tantage, 
1::!0 West 31. New York. 

WANTED: Short stories, books, articles, 
plays of all descriptions for sale to pub-

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

AuTHORS, POETS: GUARANTEED 
newspaper publication. Publlsh now, pay 
lat~r. Detaih free. "Times," 2403 E. Lan
caster, Ft. Worth, Texas. 

54 ART INSTRUCTION, 
CARTOONING, SIGN PAINTING 
"HOW to Make Money With Simple 

Cartoons"- A book everyone who likes to 
draw should have. It is free; no obliga
tion. Simply address Cartoonists' Ex
change. Dept. 1912, Pleasant Hill. Ohio. 

ART Lessons- $6 a month. Includes 
Drawing, Painting, Commercial Art. Art 
Kits (worth S25) and materials. Assign
ments corrected. with overlays, by mall, 
and returned to you. Write for free book. 
No obligation. Washington School of Art, 
Studio 1512. Port Washington, L. I . , N. Y. 

LEARN Sign Painting. Fascinat~g Sys
tem. Straley, 410-P South Western, 
Springfield, Ohio. 

SIGN Paint ing-Instructions, Brushes, 
Equipment. Free Catalog. Kaufmann Sup
ply, Centertown, Missouri. 

LEARN Profitable Magazine Cartooning! 
Free Details. Cartoonists . Box 3097, Lin
coln 10. Nebr. 

YOU can Entertain with Chalk. Talks, 
Catalog 10c. Cartoonist Balda. Oshkosh, 
Wisconsin. 

SHOWCARDS! Signs! Instruction 
formation Booklet Free 1 Harris, 
1567-SC, Portland 7, Oregon. 

55 TYPEWRITERS & 
OFFICE MACHINES 

In
Box 

RECONDITIONED T ypewriters. Mimeo
graph, printing presses $25.00 up. Write 
DiXiegraph, King, N. C. 

CAROLINE Adding Machine for stud-
ents, farmers, small businesses. Sturdily 
Built! Guaranteed One Year! Photo Free. 
M. L. Vickery, P .O. Box 601, West Mon
roe, La. 

56 RUBBER STAMPS & 
OFFICE SUPPLIES 

FREE Catalog: Rubber S tamps. Print
ing. Dowling Products, Dept. PSC3. Pitts
town. N. J. 

FREE 32 Page Rubber Stamp Catalog. 
Signature Stamps $3.50. Youngers Stamp 
Shop. Princeton, Iowa. 

THREE line pocket or omce stamp 
$1.00. Win Atherton, Box 61, Randolph. 
Massachusetts. 

POCKET Or Omce T ype Stamp $1.00. 
Vargo's, 4119A Buechner Ave., Cleveland 
9. Ohio. 

POCKET 3 Lines $1.00. omce stamps 
$1.50. Free catalog. Specialty, 8464 Man
hattan, Detroit , Michigan 48211. 

57 PRINTING, 
MULTIGRAPHING, ETC. 

BUSINESS Printing. Cat alog, Samples 
Free. Howprint. 723-W Eunice. Webster 
Groves, Missouri. 63119. 

OFFSET printing. Prompt 
Mimeo Press. 835 Falls. Rocky 
N. C. 27801. 

service. 
Mount. 

AMAZING Business Printing values. 
Samples. Print Shop, Box 578P, Green
vllle, R. I. 

PRINTING. Fast. Economical. Free 
Samples. JLP, Box 817-PS, Ft. Lauder
dale, Florida. 33302. 

1000 GUMMED Name & Address Labela 
$1. 00. Perk's, Essex, Mass . 

CHOOSE Type, Postpaid Printing, Mc
Donald, 545 North Qakland, Pasadena, 
California. 91102. 

1000 NAME, Address Labels $1.00. Rub
ber pocket stamp $1.00. 1000 Business 
cards $3.95 Printing, Free Literature. Jor
dan's, 552 West O'Connor, Lima, Ohio. 

MIMEOGRAPHING, O.ffset Printing. 
Free samples. Pennsway, Drawer 13t0, 
Scranton, Pa. 

Ushers. producers. Free Literature! Lit-
through home study. Electronics, Mechani- ~ SPECIAL Offer! 1,000 Thermographed erary Agent Mead, Dept. 27A, 915 
cal, Liberal Arts. MaJor Accountin g. · Broadway. N. Y. C. 10. : Business Ca rds. $3.75. Free Samples! Gri!-
When writing specify course desired. Pa- - · ---·· . fin , 322-PS West State Ithaca, New York. 
clfic International College of Arts & PUBLISH your book.! Join our successful : 14850. ' 
Sciences, primarily a correspondence authors; All subjects invited. Send for free 
school. Resident classes also available. · appraisal and detailed booklet. Carlton 1.500 BEAUTIF'OL Name-Address Labels 
5719-A Santa Monica Blvd., Hollywood 38. : Press. Dept. PSX, 84 Fifth Avenue, N. Y.C. $1.00. Postvaid! Hallow's, It Drexel, Ca-
California. . i 11. llokia, Illinois. 
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1000 BUSINESS Cards, "RaiSed Letters" 
S3. 75 postpaid. Samples. Routh , 3105 Col-
Her. Greensboro~·~N~. =C~-~-==-=-;:;-:-:::-:::-;-:-::-

300 BUSINESS Cards $2.00. Samples. 
J ohnson, Box 5321, PhUa. 42, Penna. 

58 PRINTING OUTFITS, 
SUPPUES 

PRINTING Presses, Type. Supplies, 
Lists, 5c. Turnbaugh Service , Mechanics
burg, Pa. 

PRINTING Outfits, type. supplies. Send 
dime for illustrated supply book and sam
ples. Kelsey. Inc., H-8. Meriden, Conn. ·-

RUBBER Stamp Presses, Hydraulic Op
erated. Electrically heated. Si.zes 5"x8" . 
8"x12", 10"'xl5", starting outfits , supplles . 
Printing Presses. Custom Manufacturing, 
1464 East Commercial, Springfield 2. 
Missouri. 

MAKE Your Own self-molding rubber 
stamps and print ing cuts. Plexlr ubber. 
Argyle 2, Wisconsin. 

TYPE case catalog. Manufacturer. King 
McKay Company, 23179 Telegraph, South
field, Michigan. 

RUBBER Stamp Presses, Supplies. 
Klewlet . 2025 Barney Road. Kalamazoo, 
Michigan. 

60 FOR INVENTORS 
INVENTORS: Prepare your own patent 

a pplication. Our " Patent Kit" includes 
detaUed instructions and all necessary 
material. $12.95. Money back guarantee. 
National Invent!>rs Company, Box 88. Ben 
Franklin. Washington. D. C. 

INVENTORS. if you have an invention 
!or sale. patented or unpatented. write In
stitute of American Inventors. Dept. 30A. 
635-F St., N.W., Washington 4, D. C. 

PATENT Searches. including copies of 
related U.S. Patents, $6.00. Inventors, at
tol·neys. manufacturers use my " World
wide" Airmail service! "Invention Record" 
form and "Information Every Inventor 
Needs." sent free! Miss Hayward. 1029F 
Vermont Ave .. Washington 5. D. C. 

INVENTORS: Protect your ideas I Hold 
all inventions; Improvements! Write for 
recommended procedure ! Wa.shlngton In
ventors Service, 422G Washington Build
ing. District of Columbia 5. 

SAVE Wgh Fees I Get Patent Protection 
On Unpatented Inventions. Free Informa
tion, Write: "Protection:• 4105B Metro
politan, Dallas, Texas. 75210. 

U.S. Patent OIDce Searches--$5.00. Free 
Invention Record. Pate.nts Engineered. 
Patent OIDce Searchers. 233 Broadway, 
Room 3615, New York. 

PATENT Searches in·-c-=-h-ld';';in-g--=-M-=-a.x--:·i_m_um _ _ 
speed, full airmail report and closest pat
ent copies. $6.00. Quality searches expertly 
administ ered. Complete secrecy guaran
teed. Free Inven t ion Protection forms and 
" Patent Information." Financial assis t
ance available. Write Dept. 4. Washington 
Patent omce Search Bureau, 1426 G 
Street. N. W., Washington 4, D.c. 

PATENT applications prepared SIOO.OO 
up; 32 years experience: free protect ion 
form and booklet. Inventors Service, Box 
222. Duluth . Minnesota. 

60A ENGINEERING SERVICES 
MACHINERY. Electronics. Plant layout. 

Design, development. research. Technical 
problems reviewed. Todd Consulting Engi
neer~<. 424 West 119th. New York. 10027. 

61 INVENTIONS WANTED 
INVENTIONS wanted. Patented; unpat

ented. Tremendous Manufacturers lists. 
Global Marketing Service, 2420 77th, Oak
land 5, Calif. 

64 MODELS, MODEL SUPPLIES 
SHIP Models. Kits, fittings, plana; 

boob. tools, engines, motors. Big mu.s
trated catalog SOc. James Bliss & co .• 
Dept. PS. 342 Atlantic Avenue. Boston 10. 
Maasachusetts. 

ROCKETS: New Illustrated catalog 25c. 
Single And Multistage Kits. Cones, En
gines, Launchers, Trackers, Technical In
formation, Etc. Fast Service. Estes Indus
tries. Penrose 3, Colorado. 

SHIP and Yacht model fittings; Pine 
construction Hull Kits; blueprints. Send 
50c for Illustrated catalog. A. J . Fisher. 
Inc.. 1002 Etowah A venue, Royal Oak. 
Michigan. 48067. 

FREE Catalog-for 5c Stamp. Plastic 
Model Kits. Cars, Planes, Ships, ArmY 
Vehicles, Figures. Matchbox. Mtnitanll:.s. 
Ch emistry Supplles. Write: Bronx Hobby 
Shop, Deot. P l 2. Bron.x 52, New York. 

LIVE Steam Engine ~astings Catalog 
25c. Ship Models Ltd .. Andover. Mass. 

SHIP Model Kits and fittings: clippers. 
frigates, etc. Catalog, paint-tool list. book 
list. 35c. Model Shlpways, Box 85, Bogota, 
New Jersey. 

-~--------------------TRAIN Bargains: 25c (Refunded) Brings 
Catalogue of 1500 Gilbert. Lionel, Atlas. 
etc. Eauipment Bargains For All Gauges. 
Also Aurora, Strombecker. Scalextrix. etc. 
Slot Racers. Hobby Surplus. P .O. Box 
1106S. New Britain, Conn. 06050 

START Own Miniature Museum. Can 
Supply Parts For Making Nostalgic 
" Steam Tractor," " Corliss." " Hit And 
Miss. " "Beam." Others. New 100 Page INVENTORS : Hundreds of manufactur-

ers have requested our assistance in locat- Catalog $1.00. Cole's Power Models. Ven-
ing marketable new products. Complete .;;t.::u::.ra::.•:....::C:.:a::.ll::f::.. ----- - - -----
information free. Institute of American HOT air engine. New improved model. 
Inventors. Dept. 30C, 635-F Street. N. W., Free information. Hutr. 3302 Sharon, Cin-
Washington 4, D. C. cinnatl, Ohio 45241. 

·--
INVENTORS Wanted: Manufacturers STEAM-Gas engines Castings and fin-

need new items! Your inventions, ideas !shed. 27 different, Cretors, 6 H .P. Com
developed for cash/ royalty sales. Free " In- pound. Finest materials and fittings. 
vention Record"; Information. Raymond Catalogue $1.00. Dept. PS. Denison Ltve 
Lee. 2104W Bush Building, New York S team Models. 1606 Denison, Cleveland, 
City 36. ' Ohio. 44109. --------------------------INVENTORS: Your ideas and Inventions INVENTORS : If you have an inven tion j 648 (patented; unpat ented) expert ly searched for s ale. patent ed or unpat ented. write ELECTRIC TRAINS 

and sk!llfully developed for high commer- for free brochure outUning manufacturers ---- --------------
clal appeal and cash/ royalty sales to man- requirements . royalty ra tes. Kessler c or- LIONEL Trains Big Discounts Bulletin 
ufacture!"s. by technical specia list and poratlon. c-n 2-Iw. Fremont, Ohio. toe. Catalog 25c. Mack Bros .• 2041 Chlc.ago 
professional Invention Developer with ex- Avenue. Chicago 60622. 

HOME CRAFTSMAN 
cellent record of experience. Graduate of • PROFIT from others experience. Sell 
Industrial Engineerillg, U.S . Patent Office l your invention yourself, direct to manu- 65 
!ormer Patent Examiner, U.S. Govern- facturers. Complete instructions. format - - - ----- - --------
ment former Patent Adviser. Second dec- ' letter and how to !tet names of manufac- SKIL-CRAFTS New '64 Catalog. 
ade of reliable service to inventors, 1 turers. $1.00. Slagle, P.O. Box 466, Sha!1- Largest and Finest selection of Leather-
manufacturers. lawyers. Free "Invention mar . F'lorida.. 32579. craft. Artist .. Hobbycraft supplies In the 
Record" and Important Information , Air- world. Free Gift with first order. Send 
ma iled ! Write: Raymond Lee . Inven t ion INVENTIONS Promoted- For Cash- 1 50c. Refundable with first order. Sll:il-
Developer 2I04V Bush Building, New 1 Royalty Sales with Manufacturer Con- Crans. Box 105-PS. Joplin, Mo. 
York City' 36 I tacts. George Spector, Licensed Invention 

· · Engineer. Woolworth Building, New York. FREE "Do-I t - Yourself" Leathercratt 
I NVENTIONS needed immediately for Catalog. Tandy Leather Company, Box 

manufacturers. For addi tional lnforma- 1 INVENTORS ! We will develop, sell your 791-M49, Fort Worth, Tex. 
tlon write Kessler Corporation . C712-FI 1 idea or invent ion, patented or unpatent-
Fremont, Ohio. · ' ed. Our national manufacturer-clien ts are WOODWORKING Cat alog And Manual. 

urgently seeking new items for highest Large sized pages, many full color. World's 
PROFESSIONAL Patent Searches. $6.00. outright cash sale or royalties. Financial largest selection foreign, domestic ven

including official U.S. Patent Office copies assistance available. 10 years proven per- eers; cabinet lumber. plywood. inlays, wood 
ot related U.S. Patents! Prompt, depend- formance. For Free information wr ite 1 finishes , tools. books, furniture hardware, 
able service. Certified, Airmailed ! For free Dept. 54. Wall Street Invention Broker- I upholstery supplies. Over 2,000 Items. Send 
" Itwentlon Record Folio" and " Important age. 79 Wall Street. New York 5. N. Y. • 25c. Constantine, 2050 Eastchester Road, 
Patent Information Every Inventor Should · ; Dept. T - 102. New York 61. N. Y. 
Have, " write: United States Inventors INVENTORS! Don' t sell or license your • ----- ·--- --- --------
Service company, 1311 "G" Street NW. invention fot· cash or I'OYalties until you ; WOODWORKERS-Home Workshop -
Washington 5, D. c. receive our offer . Financial assistance catalog 132 pages. Save on fine woods, 

available. For Free information. write In- hardwa1·e. power tool. 25c. Craftsman, 
ternatlonal Inven t ion Inst itute, 17 Park 2719 S. Mary, Chicago 8, Ill. BOOKLET-Advice for Inven tors. Pro

tect Yourself by Reading this Publication. 
Jl.OO. Informat ion Publishers. Box 6757, 
Portland 66. Oregon. 

SAVE Wgb fees ! Prepare rour patent 
application yourself ! New " Do-It-Your
self" Pat-ent Kit now makes it easy. Free 
" Registration Form." Miss Blaine. 306 
Carrr Building, Washington 5. D. C. 

Row. New York 38. N. Y. 
WOODWORKERS - Home Craftsmen! 

INVENTORS Needing Help with any , Catalog containing Lamp Parts, Veneers. 
problem, financial. development, securing · Lazy Susan Bearings, Swiss Movements, 
manufacturer. obtaining patent. Write t he Chair Cane. Folding Metal Legs, Wooden 
organization that deUvers act ion and re- Legs, F in ishing Mat erials. etc .• only lOc. 
sults- not promises . Pioneer Invent ion Barap Soeclalt ies. Box 2044Y, Chicago 9. 
Service. 150 Broadway, New York 38. N. Y. 2512 PLANS. Patterns. Things to make 

INVENTORS 1 Outright cash sale or do. Fun. Profit. World's greatest selection. 
PATENT Searches, professional patent royalties for your Inventions. Patented. · New catalog 10c. Craftplans, 18250-B Bar

development of inventions by Licensed Unpatented . Active demand from our wood, Homewood. Illinois. 
Professional Patent Engineer and U.S. client manufactUI·ers. Financial assistance 
Patent omce Former Examiner with staff available. Write Dept. 30. United States SQUAREKNOTTERS : Make belts. hand
of engineering specialists In all fields of Invention Brokerage. 78 Wall Street. New bags, lanyards. dog leashes.. etc. Speclil 
Inventions. Expert searches performed In York 5. N. Y. offer! Beginner's book. catalog and quality 
the U.S. Patent Ofiice. Your Inventions I cord samples 25c. P . c . Herwig Co. , Dept. 
and ideas engineered for maximum patent INVENTORS! Sell your Invention for .

1 

71-P7. 311 Henry St .. Brooklyn 1. New York. 
protection and greatest commercial value. cash or royalties ! Our client manu!ac-
Inventions developed by us negotiated for turers eagerly seek new Items. Patented. 1 FREE! Illustrated Cat alog, picture 
c:ash or royalties with our nationwide con- Unpatented. For free information. write . moulding. mit ering service. Bauerle Cabi
lacts. Send for free Protection "Invention Dept. 17. Gilbert Adams. Patent Broker, net. Inc. , Hammond, La. 
Cer t ificates" and further interesting. val- 80 Wall St.. New York 5. N. Y. EXP •NSIVE Bl't. with 3 cutters. for bit 
uable Patent Information. George Spector. " 
Licensed Professional Patent Engineer. INVENTORS. Working models devel- brace. %,. to 3". Postpaid $3.95. Free Tool 
u.s. Patent omce Former Examiner, I oped. Any material Reasonable. Leonardi. Catalog. Mapes Home Supply co .• P .O. Box 
Woolworth Buildillg. New York. 5047 Park. K ansas City, Mo. 64130. • 173, Whitesville, N. Y. 
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CASTING Easy, Aluminum, Bronze, 
Iron, With Foundry Bullt For Under $25. 
Complete Plans. Instructions $2. Speed 
Engineering And Manufacturing, Angwin, 
California. 

12 JIGSAW Wall Patterns, ·Instructions 
$1.00. Miniatures 25c. Silhouette Work
shop, 36 Linnaean Street, Cambridge 38, 
Mass. 

WOODWORKERS I Radial arm or table 
saw resharpens own blades I Precision con
centricity, tooth angularity. Make wooden 
fixture. Plans $1.00. Satisfactory results 
guaranteed. Cardinal Crafts, Box 1411-D, 
Englewood, Colo. 80110. 

SWISS Musical Movements. Large tune 
selection. Rocking Chair Movements. Tune 
List's 10c. Wholesale-Retail. Patterns for 
woodworkers. 1500 tested proJects for 
home improvements. or profit. Catalog, 
supply llst 35c. Basswood Boxes, plates, 
trays, hds. unfinished craft items for per
sonal decorative touch. Large catalog 35c. 
Walters Hobby Shop, 207-PS French. 
Utica 4, New York. 13502. 

TREASURE. Find gold, silver, relics 
with super powerful Detectron locators. 
Free information. Detectron, Dept. 12-PS, 
San Gabriel, Calltornia. 

FUN & Profit finding burled treasure, 
relics with transistor M-Scope. Known 
worldwide ior supersensitivity. dependa
billtv. Guaranteed Very easy terms. Send 
for Free literature, fascinating user ex
oeriences. Fisher Research, Dept. DZ, 
Palo Alto. Calif. 

ULTRA VIOLET Flashlight, Standard D 
Batteries Throws 35 foot beam. Free in
formation. M E D Electronics Inc., Dept. 
PS-1, 102 W. Je1ferson Street, Falls 
Church. Virginia. 22046. 

POWERFUL Metrotech Locators Detect 
Gold. Silver. Coins. Relics. Moneyback 
Guarantee, Terms, Free Information. Un
derground Explorations, Dept. D, Box 793, 
Menlo Park, California. 

NEW Coin Locator I Free literature 1 
Howe. 811-A Kansas, Atchison. Kansas. 

GUARANTEED. Gold, Silver, Treasure, 
Coin, Metal And Water Finder Only $3.00. 
Robbins. Ashland, Oregon. 

SUPERSENSITIVE transistor treasure 
BUILD your own. Tractor plans. Free In- finders locate buried gold, silver, coins. 

formation. Eltraco, Dept. B, Campton- $19.95 up. Kits available. Free catalog. 

66 DO IT YOURSELF 

ville, Calif. , Rellko, Box 10563. Houston 18. Texas. 
PLAYER Piano Books. send for free J TREASURE Finders-Easy to make elec

llst. Vestal Press, Vestal 8, N. Y. 13850. · tronic kits or assembled models. Under
water models available. Free literature. 

'MExiCAN Law Practice. 1203 Arizona 
Ave., El l:'aso. 'i·exas. 

HEARING Aid Batteries. Savel Guaran
teed Fresh! H.A.S., Box 51, York, Pa. 

BALDING? Frank, honest advice. One 
price, $2. Wilsons, Box 1406, Salina, Kan
sas. 

HOW To obtain capital. Particulars free. 
NCReports, Box 331. Harlingen 16, Texas. 

SUPER memory overnight! Succeaa 
guaranteed! Bijou, Box 1727-V, Hollywood 
28, Callt. 

UNUSUAL Adult Books Catalog 25c. Box 
3125, Anaheim, Calif. P2P03. 

SWAP trading stamps for as little as 2c 
per hundred. Rush 25c for handy stamp 
mailer and special o1fer. Arbuckle, Box 
566, Sulphur, Okla. 

BIRTH Certificate? Are You Retiring 
Soon? Let Me Help You Get It. American 
Service Fee $2.00 (Small Goyernment Fee 
Extra). Goldenage Service, Paul Hauser, 
Nota.ry, High Point, N. C. 27260. 

BOA REMAILING SERVICE 

BOSTON Ma111ng Address. Details Free. 
Reader's Service, Kenmore Box, Boston, 
Massachusetts. 02215. 

SECRET Mall Receiving System. Hedg
peth, 406-PS South Second, Alhambra, 
Calltornia-91802. 

MAKE Your Aluminum Snow Shovels Electronic Applications, Inc., Dept. S, 
Like New. Steel Wear Str!ps 75c, Rivets Box 6095, Alexandria, Virginia. 
Wo~~e~erg~~a.n~. SJ~ssano, 603-90th St. 78 NEW YORK City secret address. Re-• 

--==-=-=W_ A_T_C_H_ R_E_P_A_IR_I_N_G ___ . mails 25c. Monthly $3.00. Donohoe, IHI8 
TRIM your own hair! Send $2.98 for 

Lifetime Mini-trimmer. Uses regular 
Doubledge Blade! Handsome gift pocke 
case. Christensen Patents, 325 S. New 
HampshirP,, Los Angeles. Callfornia. 90005 

t 
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67 OLD GOLD, JEWELRY, 
WATCHES, ETC. 

USED and new watches $2 up. Free Cat
alogue, Southern Watches, 5-PS So. Wa
bash. Chicago 3. 

68 TOBACCO & PIPES 
CIGARS, Tobaccos, Savel Free list. To

bacconist, 3950 Lawrence, Chicago, Ill 0 

60625. 

70 OF INTEREST TO WOMEN 
HOME TYPING: $65 week possible!! In

struction booklet, $1. Rutward, 3009 Bry
ant, Columbia Station, Ohio. 

PERSONAL Gifts for Mother and Baby. 
Catalog Free. Kirk Enterprises, 470 27th 
Street, San Francisco, California. 94131. 

RECESSED toilet brush and detergent 
wall cabinet, keeps them together, away 
trom children, patented, prevents soggy 
matted brush, vented into wall space. Easy 
to install. $7.95 postpaid. The D Company, 
117 North Cayuga Road. Wllliamsville • 
New York. 14221. 

71 FOR SALE MISCELLANEOUS 
SURPRISE gift from Orient $1.00. 

NBARS. 9325-PS Menard, Oaklawn, Ill. 

SLIGHTLY-used Unimat multi-purpose 
lathe. Inquire: William H. Hinsch, 6111-
4th Ave .. Brooklyn, N. Y. 11220. 

72 WANTED TO BUY 
WANTED: ERBurroughs books! Cash! 

Cazedessus, 2350 Contour, Baton Rouge, 
Louisiana. 

QUICKSILVER, platinum, silver, gold. 
Ores analyzed. Mercury Terminal, Nor
wood, Massachusetts. 

77 TREASURE FINDERS & 
GEIGER COUNTERS 

GOLD in '631 Silver, coins, treasure. 
relics. Important finds possible using spe
cialized Goldak electronic locators! Estab
lished 1933. Free literature. Write: Dept. 
C6, The Goldak co .. 1544 W. Glenoaks 
Blvd., Glendale 1, California. 

WATCHMAKERS' Tools, Materials. Sherman. New York 56. 
Supolles. Watches. Catalog. Gales Box MI I 1000. Chicago 90. Illinois. ' AM confidential Addresses. Hotel, _ __:.....::.._:..:..:.:~:...:..:-=-=::..:...::.:.:_ ______ · Private, P.O. Box 25c letter, $3.00 month-

FREE Watchmaking course! Details. ly. Scenic cards, hotel stationery avail
Wholesale catalogue 25c. Bengal's, culver able. Box 339, Shenandoah Station, 
City, California. Miami, Florida. 

WATCH and clock repairing books. Free 
catalog. North American, Box 77-BN. Fox 
River Grove, Illlnols. 

79 MISCELLANEOUS 
FREE Wholesale Catalog! 100,000 Prod

ucts ... Tremendous Discounts! Taylor 
Distributors. Newton 3, New Jersey. 

NORELCO Owners-Keep your shaver 
cutting like new or your money back with 
our orecision sharpener. Fits all Norelcoes 
cxceot floating head. $2.98 value for $2.00. 
Preoaid. Sent to: Sharpener, Box 1047. 
Great Falls, Montana. 

ORNAMENTAL Iron designs. Book of 
1600 beautiful. practical designs for rail
ings. Columns, etc. Free literature. Cun
nin~ham. 3881 South 3200 West PS-11. 
Salt Lake City, Utah. 84119. 

PETRIFIED Wood, Millions of Years 
old. $1.00. Brannon, 3010 G. Williams. 
Dallas 33. Texas 

RECEIVE Mails-Q1fers, From Whole
salers, Manufacturers, Publishers, Every
where. Get Listed, 25c. Rorick's, Cincin
nati 26, Ohio. 

RECEIVE Gifts, samples. magazines, 
catalogs. ooportunities 10c. Leaderbrand. 
Adkins. Texas. 78110. 

LUMIROD Is A Formable Plastic Line
Of-Light. Kit-Accessories And Instruc
tions $2.00 Postpaid. Q-Arc Devices, Box 
47876. Los Angeles, Callf. 

MEN Only! Surprise Package $1.00. En
terprises-V2. Box 266-PS, Spring Valley, 
New York. 10977. 

80 PERSONAL 
INVESTIGATORS. free brochure, latest 

subminiature electronic listening devices. 
Ace Electronics, 11500-F NW 7th Ave .• 
Miami 50. Florida. 

"RULE Others with your Thought." 
Telepathy. (Adults.) Write: Clarion, Box 
9309-S&. Chicago 90. 

LOANS bv mail, $100-$600. AnYWhere. 
Confidential. Write Union Finance, Dept, 
PS, 323 E. Camelback, Phoenix, Arizona. 

UNTRACEABLE reruaUlng, top secret 
confidential 25c, $3.00 monthly. Silent 
Service, P.O. Box "V", Estes Park, Colo
rado. 

REMAILS From Kokomo, 25c Each. 
Triple, Box 247, Kokomo, Indiana. 

LETTERS remalled 25c. Robert Carter, 
Box 742, Los Angeles, Calif. 90053. 

DE.PENDABLE Remalling Three Dollars 
Monthly. Dixy, Box 5274, Corpus Christl, 
Texas. 

REMAILS. Single 25c. Monthly $3.00. 
Acme, Box 811-PS, Ft. Lauderdale, Flor
ida. 33302. 

CONFIDENTIAL Remaillng 25c; $3.00 
Month. Vermont Special Services. Box 624, 
St. Albans, Vermont. 

TORONTO Address. Remails 25c. Wll
cox, 20 Northridge Ave., Toronto 6, Can
ada. 

RECEIVING - Forwarding, Remaillng 
$3.00. West, PS-110 Pine Grove Dr .. Wil
mington, N. c . 

CONFIDENTIAL remailing $3.00 month· 
ly, 25c letter. Butcher, 2510 Everett, Kan
sas City, Kansas. 

CONFIDENTIAL remailing 25c. Allen's 
Service, P.O. Box 9127, Phoenix. Ariz. 
85020. 

SAN FRANCISCO Confidential mail ad
dress. 25c remailing. Kirk Enterprises 
470-27th Street, San Francisco. California: 
94131. 

DESERT remailing and postcards; 25c 
ea. Sphinx, Rt. #1, Box 30, Joshua Tree, 
Calif. . 

POLARIS Submarine City Remails lOC. 
Crawford, 1621 Magazine, Vallejo, Cali
fornia. 
• 
SOB LOANS BY MAIL . 

TRANSISTOR Treasure Detectors, un- INDEPENDENT Thinkers - Investigate 

BORROW $100 to $1000 by Mail. Quick, 
Easy, Private. No Co-signers. Repay 1n 
24 small monthly payments. For the 
amount you want write today to Dlal 
Finance Co., 410 Kilpatrick Bldg., Dept. 
12-215. Omaha 2. Nebraska. 

0 

derwater detectors. Many models. Free Humanism, the scientific, personal phi
catalog. Gardiner Electronics Co., Dept. 1. losophy! Free llterature. American Hu-
2545 East Indian School, Phoenix. Arizona. manlst Association, Dept. PSM2, Yellow 

Springs, Ohio. 
TREASURE, Gold, Silver, Relics. Find 

them with new 1963 models. Free infor- PROFESSIONALS-25c Each, $3.00 
matlon. Raytron, Box 715, North Holly- Month. De Gra1f, Box 14156P, San Diego, 
wood. California. • California. 

BORROW $1,000 AIRMAIL! Repay $44.82 
for twenty-nine months. State Ucenaed.. 
Postal Finance, Dept. 11-F, Kansas City 1, 
Kansas. . 

LOANS by mail. $100-$600. Anywhere. 
Confidential. Write Union Finance, Dept. 
PS. 323 E. Camelback, Phoenix, Arizona. 
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"There's a new indoor pasti me I'd been introduced to recently that has me wondering where it's been all my 
life. Unti l I outfi t ted the basement of my new home with a set of American Machine power tools, I had no idea 
how much fun i t could be to make things out of wood- nor how easy i t can really be. I am constantly amazed 
with the accuracy, speed and ease with which I can now make useful and beautifu l things for the house, for 
the kids- and for my own pleasure and con\'enience. I don' t know how they do it, but the remarkable low cost 
of these professional quali ty tools has taken nothing away from their ability to do a job." 

6" SWING 
3-FT. LATHE 
sgas 

f.o.b. 
factory 

Optional Faceplate 
for turning bowls, 
tnp, lamp bases, 

rosetta, etc. 
$2.50 

Complete as shown 

REVOLUTIONARY PATENTS DECREASE COSTS, INCREASE EFFICIENCY 
Full sca le power tools of heavy duty 100% cast iron and steel. Streamlined 
design reduces weight, cuts material and production costs. Special patents 
provide added efficiency, accuracy, savings. Parts made, assembled , tested 
and packed right in our own factor ies . shipped direct . .. save store profits. 

DOES WORK OF $75 BENCH SAW 
as is. Converts easily to equal any $300 
floor model cabinet units! Crosscuts, 
ri ps, mitres . cuts compound angles. 
dadoes. makes coves and mouldi ngs. 
FREE CABINET BASE PLANS 
Use as portable bench saw as re
ceiv'ed (inset photo) .. . or transform 
easily and inexpensively into f loor 
model (as shown) guar. to do work of 
floor models costi ng $300 . FREE plans 
.. . sheet of 3,4" plywood and 3-4 hours 
are all you'll need. Use your AMCO saw 
for cutting. Plans provide 27" x 24" 
work surface, 33" height, pullout saw
dust bin, tool storage compartment. 
UNCONDITIONAL 10 YEAR GUARANTEE 

BLADE TILTS •. . TABLE STAYS LEVEL 
• locks securely at any angle to 50°, 
raises. lowers 0" -21.4" • Patented tilt 
mechanism. accurate etched scale • 
Patented motor mount takes std. 1.4 
h.p. or larger motor, keeps belt tight, 
assures perfect al ignment at any angle, 
transmits full power • Takes std. blade, 
saw insert removes to take dadoe heads, 
cutters, etc. (not incl.) • Accurate mitre 
gauge assembly • Ground spindle • En
closed steel base • "Compo" bearings 
• Accessories available at factory prices 
• RIP FENCE , if desired for easier work 
alignment: Std . size (for bench saw) 
$3.50; larger fence (for cabinet base, 
as ill'd .) $4.50. 

DOES THE WORK OF $40 UNITS
Sturdy all cast iron power tool turns 
wood or plastics with the precision and 
speed of machi nes sell i ng for 4 t i mes 
as much . Tubular steel bed , ball thrust 
cup center. spur center. T-Rest 
sembly, lever action tail stoc 

DOES WORK OF $60 UNITS 
Now, at l ittle more than a hand tool 
price, a guaranteed professional quality 
precision machine which does same work 
as skilled hand planing . . . much faster , 
more accurately. Make accurate glue 
joints; rabetting cuts for doors, window 
frames, table drawers; square taper cuts 
for chair legs; accurate beveling. 

2 speeii pulley. Fits any motor 
UNCONDITIONAL 10 YR. 
GUARANTEE 

SPECIAL LIMITED TIME ONLY 
Brand new factory-fresh motors for use 
with any of the units on this page. 
Limited quantity purchase . . • first 
come, first served. Wt.: 17 lbs. 
FULL I -YEAR WARRANTY 

• Precision ground cast iron tables, ad
justable for depth of cut • RiJid cast 

iron base • New patent-pending dtsiJn 
holds clearance between knives and tables 

at -an, depth • Rabett depth %" • Hardened, ground high 
speed steel knives • Patent-pending fence adjustable to 
any position, any angle 0°·50° • Patent pending lift-off 
guard (nothing to loosen!) • Balanced stHI cutter head. 
UNCONDITIONAL10-YEAR GUARANTEE. 

32" RADIAL 

DRILL PRESS 

MAIL COUPON TODAY! 
~-;;;I~AN MACHINE & TOOL CO., Dept. PS·lZJ, Royersf;,;,-;;-1 
I Please send me the units checked. Payment in full enclosed I 

•2995 

I $ ...... . .. . ..... or $3 deposit each item enclosed, balance I 
1 C.O.D. 0 I MUST BE FULLY SATISFIED OR WILL RETURN I 
I 

UNIT WITHIN 10 DAYS FOR FULL REFUND. No questions asked. 
0 8" Power Saw at $14.95 0 Jointer-Planer at $19.95 I 

I 0 long Rip Fence #354C at $4.50 0 Drill-Press at $29.95 1 
I 0 Standard Rip Fence #354 at $3.50 0 Lathe at $9.85 I 
I 

1/2 hp 0 $18.95 (if purchased separately) witti faceplate 
Motor: 0 $12.95 (if purchased with other item) $12.35 0 I 

I NAME . . . .. . . 0 • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • I 
I ADDRESS . . . . . . . • . . . . . . . . . . . . . . . . . . . . . . . . . • • • • • • • . • • I 
I CITY .. .. .. .. . ........ .. ZONE ... .. STATE. : :·.... .. .. I 
L---------(please print) _________ , 

218 POPULAR SCIENCE DECEMBER 1963 

F.O.B. Factory 
lfz"Cap Jacob's C:huck Inc 

Shippmg Wt. 30 lbs. Industrial quality precision machine with 
all features of standard drill . press, DOES WORK 

OF $90 
UNITS • • • 

AND A 
GREAT 

DEAL MORE 

many extfas. Head raises, lowers. · Greatly 
increased depth of throat. Can be pre·set. 
to an, angle or position for on·or·off table 

drilling • • • even horizontal drilling. All 
cast iron and steel. UNCONDITIONAL 10 

YEAR GUARANTEE 

10 DAY MONEY BACK GUARANTEE
You must be satisfied or money refunded. 
AMERICAN-MACHINE & TOOL COMPANY 

---• Dept. PS-123, Royersford, Pa. 
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Color in 50 seconds is only half of it 

The new Polaroid Color Pack Camera would 
be an exciting gift even if it didn't give you a color 
print in 50 seconds. It's the smallest, lightest 
camera Polaroid has ever made, yet the prints are 
large. You can load it in seconds. The film comes 
in flat packs (8 shots to a pack) that drop right 
into the camera. 

The remarkable transistorized shutter works 
automatically in all light levels, even measures 

• 

the burst of a flashbulb! And, anywhere there's 
enough light to read by, you can make lO·second 
black and white pictures with this camera without 
flash. 

Although it 's the most advanced camera in the 
world, it's very easy to use. You'll be taking beauti · 
ful pictures while they' re still handing out presents. 

See it soon, anywhere they sell cameras. It 
even looks exciting. "POL••o'a"® 

• 


