' BUYING A USED CAR?
“I’ll Cheat You If
- You Don’t Watch Out!’
- By an Odometer Artis

I MY LSD TRIP Arence

report of the unvarnished facts

orks—New _
ve-Gylinder, Two-

froke, hadial Engine
et TR RN

aw Non-Lethal Police Weapons
Control Riots...By ERLE STANLEY GARDNER

ggest Naval Guns to Boom Again in Vietnam

w v"u cA Buy the Right Snowblower...Choose a 3/8” Drill...Build a
Unique Coffee Table...Pick Your Own Christmas Gift...

Wmter Camping in Comfort...Get Improved Tools Coated with Teflon-§ ___




Pontiac Firebird 400. The top end. Heavyweight

of Pontiac's Magnificent Five Firebirds for 1968.

The credentials below are the powers behind
our Heavy. You'll find them all set smugly atop
400's extra-firm but obliging suspension, with new
asymmetrically mounted, multiple rear springs
and wide-ovals. And you can order knitted (the

better to breathe with) vinyl upholstery.

And, with every Firebird, the kind of safety that
comes from seat belts and side mounted marker
lights. And that's just the beginning.

Now, any guesses why we call the 400 the
Heavyweight of our Magnificent Five? We didn't

think there'd be any confusion.  Pontiac Motor Division

400 cu.in.
Quadra-jet 4-bbl.

H.D. suspension.

Hurst.
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2 Speedshaver® 20B
0 with mirrored
- wallet.

=

ELIRET - L]
1 of Tl

i g R 0 o R LT

=
L )
o

B

b 2
Ly

e

Closest, f
and most
comfortabie

S RN ST Y PR e e m——

o y '_ ' Norelco Triple-
header 35T. With
pop-up trimmer.

o B ey A v - [ - WY R

e
ria i gt

©1967 North Amer

s A Al Sk Bttt S s e bt 2 g 1

e il

SEPTRTELT : L L i A 2w S e e, B e, WU, ey R D R S S TR miar e . A ST P i e -'\..|-_-_,|.:___—|-|__----_-_.---_———--.:-.\..3—1
- e o bry 3

1

s just like Christmas.

¢ closer and closer. 4,
Norelco Home '
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4 Perfect first ¢
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‘Flip-Top'
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shaver on wheels. a % . F ol e G D Two Microgroovers
: i wice as many = . heads. o

shaves per charge : e

_rechargeable.
New Norelco . 3

. Rechargeable Tt

A . Tripleheader 45CT. | ;
.| More features, too. i @_@

o ; . The close, fast, comfortable electric shave.
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Amazing New Five-Cylinder, Two-Stroke Radial Engine race 45
The two-stroke grows up: This one by McCulloch may power lightplanes of the future.

Can New Non-Lethal Weapons Control Riots?
BY ERLE STANLEY GARDNER

With our new scientific arsenal, riots can be controlled bloodlessly, says noted author.

My LSD Trip BY ROBERT GANNON race 60

A jolting non-cop, non-hippie report of the unvarnished facts by PS's own reporter.

heat You If You Don't Watch Qut’’ eace 76

An *“‘odometer artist’’ tells how used-car mileage is faked—and how to spot the signs.
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COMING NEXT MONTH

PS starts the New Year right with a lively cal-
endar of features for the man who wants the
hottest news and know-how on everything from
the ABCs of repairing his car to the latest report
on antimissile missiles. If that sounds like you,
here's what you'll find in January—

® Norbye/Dunne test the Ambassador SST,
Fury Ill, Galaxie 500, and Impala.

» Jim Roe tests the biggest and smallest out-
boards (a 125-horse giant and a midget 115).

» Darrell Huff relates the fascinating story of
how he built his dream house.

e PS’' auto experts tell you all about the new
electronic fuel-injection systems that improve
performance, save gas, and could be the
answer to smog control in cars.

» Noted medical writer Lawrence Galton asks
(and answers) a universally important ques-
tion—‘“What Gives You a Headache?"

PLUS New Tools from the Hardware Show . . .
How to Set Up a One-Motor Shop . . . How to In-
stall Plumbing Drains . . . And a whole lot more.
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AUTO UPKEEP

154 Gus Meets a Suspicious Character
160 Hints from the Model Garage

PS Previews the Christmas Gifts
You'd Like to Get

The perfect gift? It might be a set of
drill bits, a light meter, a stereo tuner,
a new set of shocks for your car. Here's
what we selected—with you in mind.

PAGE 111
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53 In This Library You Dial a Book

81 Heat Keeps Packers’ Turf Soft
101 Earth Mover Blasts Through Soil
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~ (Girls with pimples have to mess
~ with 73 different medications

to find one that works.)

Special Trial Offer. One week’s supply of Tackie
( ¥ oz. size): send 25¢ for postage and handling

with your name and address to TACKLE, P.O.
~ Box 10, Dept. PS, Chicago, . 60635. Offer good
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Useit.........

¢ all-around the home

® all-around the workshop
® all-around the garden

¢ all-around the clock!

R
-’-\.l:'é" ::::

Tough, rugged WELLSAW 400 puts e
guu in the expert class—no matter = = k1

ow tough the saw job you tackle. = = (.. _
Handles comfortably as a hand saw, = i o~ E
but is power-packed to lick the Cut rafters Cut plywood
i:i.'::rI.ng*lfu_\':':s;;-Il jnbsl.l Safest power hand i-—“""""'—""'———' ————— N e e ———y
saw of them all—even teenagers use : ; |
. . . : Send coupon for “Sawing Magic of WELLSAW 400."
B o 16 Hladas Lo jamadels with = 16 pages telling the story of WELLSAW 400 versatility. :
Are Ecﬂnﬂmiﬂal‘, throwaway type, | WELLS MANUFACTURING CORPORATION |
quiqk and easy to change. \ynu;' : 456 Service Road, Three Rivers, Michigan 49093 i
equipment, hardware or tool dealer | Name |
has a WELLSAW 400 or can get | . i
one for you. See him today. | Address l

I City State
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Be an ACCOU

Train in your spare time with LaSalle
LaSalle graduates report up to 56% increased pay the first year

HE demand for trained Accountanis far exceeds the

supply. Salaries keep going higher, promotions
come faster. Many Accounting-trained men are being
moved up to important management positions. Why
remain in a dull job with insufficient pay when you
can reap such big rewards in money and prestige?

You can.take LaSalle Accounting training at home,
in your spare hours, without any previous bookkeeping
experience. LaSalle’s distinguished faculty starts you
at the beginning; explains every basic Accounting prin-
ciple and method; gives you actual Accounting prob-
lems with your lessons, then corrects and grades your
work; shows you exactly how accountants on the job
handle these problems. Your training is complete,
practical, and enjoyable. You are thoroughly prepared
for every Accounting task you will be expected to
handle in the business world.

Your career could not be in more experienced hands.
For over half a century, LaSalle has been a world leader
in business training, with over 1,000,000 students. More
than 5,500 Certified Public Accountants have trained
with LaSalle. A LaSalle diploma in Accounting is a
credential respected by America’s biggest companies.

LA SALLE EXTENSION UNIVERSITY
A Correspondence Institution ® Chicago, Illinois 60605

Send for Free Booklet and Sample Lesson

If vou are truly secking a more re-
warding job, with higher pay, a solid
position in the business world, and all
the good things that come with suc-
cess, vou owe it to vourself to read
LaSalle’s famous booklet “*Opportuni-
ties in Accounting’’. With it you will
receive a free sample lesson in Ac-
counting which will demonstrate how
LaSalle makes home study easy, in-
teresting and thoroughly practical.
Mail the coupon today.

r-———————_—_—_———_ﬂ

| LA SALLE EXTENSION UNIVERSITY

I A Correspondence Institution
I 417 S. Dearborn, Dept.-72-133, Chicago, lllinols 60605

ﬂﬂ'pnl;tulﬂtm in

ACCWHT ING

Please send me, free of cost or obligation, your
illustrated booklet ‘‘Opportunities in Account-
ing’’ and also your sample lesson.

Name-i-i-iiiiiilill‘l hl"ilililili--i-!!iil‘illii"'l"l!!iiiii‘ll‘l‘l"l-AEErililllll
.ﬁddl‘EEE...........-u.....".......................... .G'ﬂ“nt}f...........-.........
City &

I State--------1-1----------1-|l-|It!rrl-----|l-|-r-|--ll-ri-t-|--|--|--|-l- le HD FEsaEBEaEEREEEREEE
101
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What makes a ball curve?

Ken Swezey describes what makes a ball
curve in Bernoulli’'s Paradox [Oct.], but I
don’t think this description agrees with the
sketch. If the higher relative velocity oc-
curs on the lower side of the ball in the
sketch, why is the pressure higher here?
The story says the ball curves toward the
side past which the air moves fastest. I am
told by baseball pitchers that the sketch is
correct. So the explanation in the story

must be wrong.
PAUL Si1sco, Somerville, N.J.

Both the sketch and explanation are cor-
rect. On the low-pressure” side of the ball,
the velocity of the air clinging to the spin-
ning ball is added to the velocity of the air
rushing past the ball as it moves through
the air. On the "high-pressure’ side this
film is moving in the opposite direction and
subtracts from the total velocity of the air.

The winning '68 cars

Your story on the new cars, “PS Picks 13
Winners” [Oct.], prompts me to ask: win-
ners for whom? Mechanics, morticians, and
gasoline companies? When you suggest that
practical and sensible men go out and buy
such cars as the Corvette, you have insulted
our intelligence. Such cars should not be

allowed on the road. For every auto acci-
dent caused by too little power, there are
1,000 caused by too much power. I suggest
you fire your auto editors and give us a man
who knows and appreciates what the aver-
age fellow needs and wants in a car.
ROGER McCLAY, Lucasville, Ohio.

Corvette fans to the barricades!

Body-building bike exerciser

I m.ade an exerciser similar to the “Bike
Exerciser You Can Build” [Oct.]. It did
not offer enough resistance. In place of

6 | POPULAR SCIENCE

the drag wheel, I mounted a wood pulley on <
an auto generator. Once polarized, the gen-
erator will always produce a current and ~
the output can be fed through resistors for
exercise. Now I get plenty of exercise. I
can work up a sweat in 10 minutes. I recom-
mend that when you start to use the exer-
ciser you take it easy at first and build en-
durance slowly.

CLIFFORD H. WORMCKE, Little Neck, N.Y.

Discovering what causes tension

Isn’t it wonderful the way Drs. Hans
Kraus and Edmund Jacobson, both MDs,
found out that people’s nerves and tension
affect muscles and cause neck aches, back-

aches, and headaches [“Don’t Let Tension
Push You Around,” Oct.]. Next they will
find out that nerves control all functions,
organs, and cells in the body—things chiro-
practors (quacks according to the AMA)

have been preaching to people for 70 vears.
KENNETH E. YRI, D.C., Olympia, Wash.

Likes rear windshields

In “How to Get a Periscope View of Traf-
fic” [Picture News, Sept.] Karl E. Smith,
inventor of the periscope rear-vision mir-
ror, seems to have no respect for the drivers
who follow him. Most people rely on being
able to see through the car ahead of them
so they can get advance warning of a haz-
ardous traffic situation and possibly avoid
a rear-end collision. This is why most
drivers don’t like riding behind buses, trucks,
and campers. The mirror is fine, but use a
rear window, too.

WILLIAM LAHR, Compton, Calif.

The flying-saucer probe

Dr. Condon’s highly capable group at the
University of Colorado has given the inves-
tigation of UFO phenomena [“The Great
UFO Probe,” Oct.] an air of scientific re-
spectability. But individuals on both sides
of the issue are expecting this study to re-
sult in a scientific cure-all. Thousands of
military and private individuals have been
investigating UFOs for 20 vears with no
concrete results. It is ridiculous to believe

Continued .



Seven workshop headaches.
Seven Mystik Tape Cures.

1. Drilling a Finished Surface:

When you're drilling a finished wood sur-
face, the drill can skid out of the punch
and scar the finish. You can avoid this by
sticking a piece of Mystik Clear Plastic
Tape over the spot you want drilled. This
skidproofs the surface. So you won't have
to worry about damaging the finish.

2 Removmg a Ta p asherh
Without Scratching

the Chrome:

When you’re changing a faucet washer,
wrap the chrome packing nut with Mystik
Electrical Tape. You'll avoid scratching
the nut with the wrench.

3. Keeping Wood From
Splintering When Sawing:

A strip of Mystik Masking Tape placed on
the underside of the wood, along the cut-
ting line, will keep the edges from splinter-
ing while you saw. (This is especially help-
ful when you cut plywood.)

4. Losing Small Parts:

Mystik Double-Faced Tape makes a great
no-spill parts rack when disassembling

and reassemblmg a small motor. Stick a

strip of the tape on your bench and press
the parts on it in the order of disassembly.
This makes reassembly easy.

5. Tools Without Handles:

If you don’t have handles for all your files
or hacksaw blades, wrap Mystik Electrical
Tape around the tangs, and you’'ll fashion
a working handle.

6. Threading a Nut To An
InacceSS|bIe Bolt

If you have to thread a nut and bolt in a
place you can’t reach with your fingers,
cut a piece of Mystik Masking Tape (as
wide as the nut is thick) and use it to
mount the nut on the end of a pencil, butt-
Ing the side of the nut to the pencil. This
way, you can hold the nut in place while
you turn the bolt into it.

/. Holding Tacks on
Hand-Tool Heads:

If you're working with small tacks, place
a piece of Mystik Double-Faced Tape over
the hammer head. The tack will stick easily
to the tape. You can then give the tack a
firm, direct hit. @ BORDEN

CHEMICAL
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The DieHar
fights the

common cold

At zero degrees (ugh) your
battery has only 40% of its
normal power. Yet your car’s
starter needs two to three times
the juice to do the job.

A huge current drain on a
cold, cold battery is like kicking
a friend when he's down. It can
drop a fellow’s voltage.

Enter Sears new DieHard—
the super high voltage battery.
It thinks O° is sweater weather.
In the 3 critical power standards
established by the Society of
Automotive Engineers, the
DieHard when compared with
other batteries of its size is:

First in reserve power—
ampere hour capacity.

First in indicated cranking
time—the number of minutes it
provides 150 amperes at 0° F.

First in cranking speed—
voltage at 5 seconds with 150

ampere draw at 0° F.

The reason is simple.

The DieHard is bigger. Not on
the outside. On the inside.

Its new polypropylene case is
not only 60% stronger at 0°, the
walls are more than 50% thinner
than the usual thick, heavy
rubber battery walls. So there's
more room inside for more acid
and bigger plates—the things
that determine a battery’s
strength. .

There is no other car battery of
its size that will deliver so much
power as the DieHard. And it's
backed by a 60-month, no-fine-
print guarantee. When Sears
guarantees, Sears guarantees.

There are over 2000 places
you can buy the DieHard.
They're all Sears, Roebuck and
Co. stores. You can Charge It on
your Sears Revolving Charge.

The Sears 5-year guarantee:

“Free replacement within

90 days of purchase if

battery proves defective. After
90 days we replace the

battery, if defective, and charge
you only for the period of
ownership, based on the

regular price less trade-in at
the time of return,

prorated over number of
months of guarantee.”

The DieHard
America’s most powerful

car battery
Sold only at Sears. $27.95 with trade-in.

You can’t do better than Sears.

The DieHard is so new it's available in Group 24 only. This size fits most Chevrolets, Chryslers, Dodges, Plvmnqths.
Studebake_rs. many Oldsmobiles and Pontiacs, all Ramblers and Willys. Soon it will be available in all popular sizes.
Sears carries a complete line of other fine batteries as well, in a wide range of prices.
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RADIAL ARM
SAW KIT...
for under 100

Buy Direct From Factory

$ includes. . Cuts to full 3 depth + Automatic Belt
motor, Brake e« Rips to center of 48” panel

Freight « Crosscuts to full 12” width « Rugged

ol 3" diameter vertical column

sl ; e Twin track for

— Sn ball-bearing

_ ~; all-bearing

;.iisll;lﬂ'fﬂf- - spindle « Wear-out
. proofe

ﬁ B N ballbearing blade

With G.E. motorf & . e % -carriage slide e+ Takes
developing full f @ i standard motor 15 h.p or
1 h.p. ] larger. The ONLY radial
$108.65 X saw available
with or with-
e out a motor.

CONVENIENT
TERMS
IF DESIRED.

AMT PermaTrak ™
Another new and utterly amazing power tool value for profes-
sional woodworkers and hobbyists. The world’s only fully func-
tional precision radial arm saw at below $100 . . . and with all
the standard functional features of radial saws priced as high as
$300! The kit has everything you’ll need, including a %2 h.p.
G. E. motor, all nuts and bolts and complete, easy to follow
assembly instructions.

PERMANENT CUTTING ACCURACY ASSURED. New patent-pending
PermaTrak blade carriage slide ensures—for the lifetime of the
machine—against uneven wear of the overarm blade carriage
slide track. Has at least twice as many ball bearings as any
other machine at any price. Removes completely and perma-
nently any hint of play, adds far greater stability and accuracy.
YOU DON'T PAY FOR A MOTOR YOU DON'T NEED. Any standard
motor /3 h.p. or larger is good enough to power the AMT Perma-
Trak unit (even an old washing machine motor will do!) If de-
sired without motor your price for the complete kit is an*un-
heard of $84.85!

UNCONDITIONAL 10-DAY MONEY BACK GUARANTEE. If not fully
satisfied, return in 10 days, freight collect. Money refunded in
full, no questions asked.

10 YEAR FULL SERVICE GUARANTEE. Any part or parts which may
become inoperative for any reason within 10 years after the pur-
chase date will, except for postage, be repaired or replaced
without charge. If motor is purchased, it carries a standard full
year factory guarantee.

Read What the Nation’s Leading Editors Say
r == MAIL COUPON TODAY FOR FULL INFORMATION = -I

American Machine & Tool Co.
Dept.PSDR, Royersford, Pennsylvania 19468

Please send me without obligation your free illustrated
brochure containing full information on the PermaTrak
radial arm saw kit. Also send free reprints of feature
articles by editors of Popular Mechanics, Workbench
and Family Handyman.

NAME
ADDRESS

CITY STATE ZIP
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PS Readers Talk Back
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that the short-lived Condon study will an-
swer all the questions. The report should
be an excellent technical treatise, a base-
line for future efforts. Let’s not use the
report as a catchall or scapegoat for petty
personal opinions.

JOHN F. SCHUESLER, St. Charles, Mo.

. . . The first UFO sighting is attributed
to 1947, but other UFOs appeared over
America 50 years ear-
lier. On Nov. 24, 1896,
a cigar-shaped object
flew over San Fran-
cisco and Red Bluff,
Calif. The object seems
to have covered the
162 miles between San
Francisco and Red
Bluff in a few minutes.
The velocity figures
out at over 1,000 miles
per hour—and this happened seven years
before the Wright Brothers’ flight.

KENNETH LARSON, Culver City, Calif.

PS pointed out that some alleged UFO
sightings go back to Biblical times.

Lighting up in an Urbmobile

Your October cover shows a man lighting

a woman’s cigarette while riding in an Urb-
mobile. He was using a flint-and-wick light-
er. Don’t Urbmobiles have built-in lighters?
DAvip HOOKER, Long Beach, Calif.

Not yet.

More oil for your car

In fairness to packaged additives, “QOil
for Your Car” [Sept.] neglected to point
out that these products usually rely on
chemicals similar to those used by the oil
companies in producing their finished treat-
ed oils. Another misunderstanding may de-
velop from the explanation of film-strength
test machines PS referred to as gimmicks.
Practically all test laboratories, including
Lubrizol’s, use such devices as an aid to
evaluating certain important properties of
lubricating oils. Suitable antiwear chemi-
cals found useful in actual engine operation
likewise show wup {favorably on these
machines.

J. H. BAIRD
The Lubrizol Corp., Cleveland.

. . . I would like to compliment you on the
well-written text of your article, “Oil for
Your Car.” In addition to the educational
value of the technical data presented, most
motorists will benefit by recognizing the

Continued



TOM McCAHILL SAYS: ¢

I don’t think anything disturbs me as much as try-
ing to find an appliance repairman . . . and finding
out I'll have to wait my turn because he has more

business than he can handle.

With over 400 million Appliances now in use, and
more coming every year, there just are not enough
repairmen around to take care of every Mrs. Jones
who wants a broken Appliance mended in a hurry!
And that’s why a smart guy could really clean up in
the Appliance repair field.

Some years back, almost anyone could do a fast
repair on an iron or toaster with a bit of fancy tink-
ering. But today’s complicated Appliances call for
a special brand of know-how the average Joe
doesn’'t have without training. Appliances are
loaded with thermostat controls, solenoids, and
special devices. Unless a repairman has a working
knowledge of these parts, he won’t even get to first
base.

That’s why I want you to take a good look at the
home study course offered by the Appliance Divi-
sion of the National Radio Institute. They show
you all about repairing home and commercial Ap-
pliances—even farm Appliances and small gasoline
engines. If you’re interested, they also include a
special package covering air-conditioning and re-
frigeration repairs. The cost is surprisingly low,
and even includes a special Appliance Tester.

NRI is one of the biggest and best schools in the
field, and has been around since 1914. They have a
staff of 150 people in Washington, D.C., who are

“Good Appliance

Repairmen are Scarce as
Edsel Dealers!”

equipped to guide you through the easy course with
expert and personal instruction.

Take it from Tom. .. this is one of the easiest and
most rewarding fields a guy can enter today. You
don’t need a college education, you don’t even need

to know the first thing about Electrical Appliances
when you begin your training.

There’s nothing to lose . . . except the price of a
stamp on your letter or postcard. Fill out the
coupon below now, before you turn the page. Get
the full rundown on the training that can increase
your spare time income or provide you with a busi-
ness of your own a lot sooner than you think. In
just a few short months you could be ready to take
the first profitable step towards a new and reward-
ing career. Do it!

— T W lobid .

TOM McCAHILL

APPLIANCE DIVISION, NATIONAL RADIO INSTITUTE
3939 Wisconsin Avenue, Washington, D, C. 20016

|

: OK—1 want to see for myself. Send me the free book on Professional Appliance Servicing. No salesman will ¢all,
l Nme______________________._.__._____.________ﬂg&
|

Ad
City
Accredited Member National Home Study Council.

601-127

AVAILABLE UNDER NEW GI BILL
31, 1955

If you served since Janua
or are in service, check Gl line below.

[J Check for facts on new GI Bill.
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You'll Like Being a

SKILLED -
I.OCKSMITH

. . . and You’ll EARN MORE,

LIVE BETTER Than Ever
Before in Your Life!

You'll enjov yvour work as a Locksmith be-
calse it is more fascinating than a hobby
—-ad highly paid besides! You'll go on
etjoving the tfascinating work, year atter
year, in zood times or bad becanse you'll
be the man in demand in an ever-growing
ficld offering big pay jobs, big protits as
your own boss. What more could you ask!

BACK
TUITION
PLUS

i While mraining,
1 earmed enough
it I K=mithing

. et B e
Train at Home—Earn Extra $5$5 Right e ge il
Away! All this can be yvours FAST re- chase SB00
gardless of aze, education, minor physical ' pen Gl Dl el
handicaps. Job enjoynent and earnings he- o~ l'['m Waren
gin AT ONCLE as vou guickly, easily learn I"l-'an.

to CASILE IX on all kKinds of locksmithing
jobs, All Keys, locks, parts, picks, special
tools and egquipment come with the course
at no extra charge. Licensed experts guide
YOLL L0 SUCCesS,

Ilustrated Book, Sample Lesson Pages F REE.
Locksmithing Institute graduates now earn-
g, enjoyving lite more everywhere, You
can, too. Counpon brings exeiting facts from
only school of its kind: Licensed by N.J.
State  Dept., of  Education, Aceredited
Member, XNational Home Study Council.
Veteran Approved.

LOCKSMITHING INSTITUTE

Division of Technical Home Study Schools
Dept. 1111-127, Little Falls, N.J. 07424

r_ e R L —
| LOCKSMITHING INSTITUTE, Dept. 1111-127  Est, 19431

Little Falls, New Jersey 07424

Please semd FRIFE Husyys ated Book—'*Your Biyr Oppor-
tunities in Locksmithing, ' complete Equipment folder
and sample lesson pages—FREE of all obligation—

(o =ialesman will call). [7 Check hore if elirible for
Vel, benelits,

Overland Pk.,

Wi =

\ st
@ﬁgus PICKS

Want big money? Learn Air Conditioning, Refrigeration and
Heating. Over 20,000 new mechanics needed yearly. CT| sends
25 kits. You build a complete refrigeration system. For valuable

FREE booklet write: Dept. PS-1267
COMMERCIAL TRADES INSTITUTE

1400 Greenleaf Avenue . Chicago, lllinois 60626

Secrets of Teachlng
Yourself MUSIC

Revealed in Your Home This Money-Saving Way
ES! Now you can teach yourself to play Piano,
Guitar, ANY instrument in your spare time—

cven if you've never played a note in your life!

Famous proven Course makes it simple as A-B-C.

Pictured lessons show wou how. No teacher. It’s

amazingly easy! Surprise your friends by playing

favorite music. Write today for FREE 36-page 1llus-
trated book. U.5. SCHOOL OF MUSIC, Studio Al1512,

Port Washington, N.Y. 11050. (Est. 1898. Apprm'ed

N. Y. State Educa. Dept.) Tear out as a reminder.
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validity of your statement that “Time not

distance driven, is the key factor in deter-
mining how often oil should be changed.”
At the same time, I would like to clear
up an ohvious misunderstanding concerning
the placement of our Atlantic Imperial and
Atlantic Aviation Motor Oil cans in the
photographs on pages 69 and 70. Both our
Atlantic Imperial, a multiviscosity oil, and
our Atlantic Aviation, available in single
viscosities, exceed “all car makers' specs.”
R. K. ALLEN, Atlantic Division,
Atlantic-Richfield Co., Philadelphia.

It was helpful to see brand names
mentioned and what specifications they con-
form to. I would like to find out more about
the brands that were not mentioned. Were
all omitted brands unmentioned because,
they did not pass car manufacturers’ speci-

fications? |
HArrY G. HiLL, West Allis, Wis.

We did not have the information on oils
not shown in the story. Some brands did |
not meet the specs. Some had not completed

engine tests. or were unwilling to make test
results available to PS. Other companies
did not respond to our efforts to obtain in-
formation.

. . . Does a VI improver, as thick as it is,
go through your oil filter properly without
hurting the engine?

RaALrPH L. JOHNSON, Brockton, Mass.

Yes, the VI improver will pass through
the oil filter when mixed in recommended
proportions with your crankcase oil.

. . . I would like to update your article
with the fact that Esso Extra motor oil is
now qualified against the Ford M2C-101B
specification. When we responded to your
inquiry, we were still in the process of quali-
fying the oil. This oil now meets both GM-
4754M and Ford M2C-101B specifications.

W. E. ZUMWALE,

Humble Oil and Refining Co., Houston.

Want to get something off your chest?
Write ‘“‘Readers Talk Back,”’ POPULAR SCIENCE,
355 Lexington Ave., New York, N.Y. 10017.




The Safety

Shaver.

It took the

Considering we make our living mak-
ing shavers it pains us to admit this—but
quite frankly, shaving can often be a pain
in the face.

There’s that 11 A.M. blah feeling in
the cheeks. The burning sensation in the

H chin. Irritation written all over the neck.

The fact 1s, too many shaving instru-
ments are just too close for comfort. And
some are just too comfortable to be close.

We can discuss this problem with
candor because we think we’ve licked it.
With The Safety Dial that raises and low-

ers the shaving heads to
four comfort positions.
It werks like this:
When theshaverheads
J ar. dialed up or down,
The Safety Combs
(which remain station-
ary) expose exactly the
right amount of cutting
surface for your particular kind of face—
letting in all of the whiskers and keeping
out all of the skin.

There are thousands of types of faces.
We’ve narrowed them down to four.

Say you have a baby face. So you set
the dial at S1 where the head will baby
your face. (Without sacrificing closeness.)

And should you have a face tough as
nails, you set The Safety Dial at S4.

For the in-between faces, we’ve got
your number as well.

The numbers system also works for
the various parts of your face. Your mus-
tache is tougher than your chin. Your
neck more tender than your cheeks. So

The Safety Dial.

i1

!%SF'EER‘:' RAND™

sting out of shaving.

you can custom dial a neck or a chinor a
cheek or a mustache.
When you’re finished with your face,
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The Safety Combs.
turn the dial to trim and straighten out
your sideburns.

One more turn and the head pops up
to the clean position. Pffft. And that’s it.

This Christmas give the shaver that
gives peace of face. The REMINGTON"®
Selectro shaver with The Safety Dial and
Safety Combs.

You'll find it really clicks.
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“Say, Smokey—”’

A clinic on cars by America’s

most famous mechanic

Each month in PoPuLAR SciENCE Smokey Yunick
answers questions on cars—family cars, high-
performance jobs, hot rods, and racing cars—
selected from those sent in by readers. Got a
problem? Ask Smokey. You’ll find the address at
Please print your name

the end of the column.
and address.

FEEEEEENEEEEREEEE N B B N B R B R BN B BN BN BN BN B BN BN BN BN R BN BN B R BN BN BN RN BN BN BN BN RN NN BN B BN BN OB AN BN B NN

“I have trouble with the carburetor on my
1966 Pontiac Le Mans 326 during cold weath-
er if I try to accelerate before the engine
is warm. The dealer put in a new kit and
drilled the two jets larger. That helped.
But now I get a lot of water and soot.”

KENNETH WALKER, Terre Haute, Ind.

Better get the factory-recommended jets
back in that carb and have the choke up-
dated to what the factory recommends.
Get the carburetor adjusted exactly to what
Pontiac says, and you’ll be out of trouble.

“Would it be possible to fit a Plymouth
426 hemihead engine and Hurst four-speed
or His and Hers shift into a Camaro?”

Mickey WooLuM, Flint, Mich.

Yes, but not without plenty of problems.
The engine installation would make the car
a lot heavier and subject to “push” and
understeer. If yvou want more steam, install
a Chevy 427—it will fit nicely. Watch your
step, though. You may wind up switching
ends unless you change the suspension to
match the weight-distribution change.

“My buddy and I were talking about re-
capped tires. He claims he wouldn’t buy
them because of their poor safety record.
What is their record when purchased from a
‘name-brand’ dealer?”

DAvID ISERT, East Brunswick, N.J.

Your buddy is right—in part. Recaps are
not as safe as new tires. I hasten to add
that recaps from a good capper are good,
but nobody can recap a tire and make it as
good as the original. The carcass already
has done the job it was designed for—to
wear out the tread that came with it. Re-
using it for high-speed driving on our super-
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highways may lessen the odds on your be-
coming a grouchy old man.

“For three vears Buick has advertised
that one of its women drivers averages @
little over 18 miles per gallon on a round-
trip across the U.S. The car was a LeSabre,
with power brakes and power steering.
I’'ve never been able to equal this mileage.”

HowARD RISLER, Jacksonville, Fla.

Buick isn’t fibbing. The woman driver
does this with a production car tuned to
factory specs—and she has been trained in
economy driving. If you have the patience
to learn that, you can equal her mileage.

“What do you think of an electric fuel
pump on a standard engine like the Chevy
283? Would it help prevent missing at the
high end? What would it do for gas mile-
age? Secondly, why i1s the opening on air
cleaners restricted so much? They funnel
down to a hole that seems smaller than the
carburetor throat. Why are the hood scoops
closed even on the 427 Corvette?”

PATRICK MORGAN, Los Angeles.

Brother! You’ve got more questions than
a hippie at a Chamber of Commerce meet-
ing! The original pump and fuel system,
in good condition, do the job just fine. If
you have a high-speed miss, it can be cured
with the standard tune-up procedure, not
by putting in an electric fuel pump. The
electric pump doesn’t affect mileage if it’s
installed properly. Let the air cleaners and
hood openings alone! Sometimes it appears
that the engineers are a bunch of idiots, but
air cleaners are sophisticated in design and
suited to individual engines. Air scoops are
mostly the brainchildren of the stylists.

Continued
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Is ACron

asking too much?

An AC ACron Oil Filter will virtu-
ally eliminate engine wear in your
car. All we ask is that you replace
the filter and perform other engine
maintenance services in accordance
with car manufacturer’s recom-
mendations.

An AC ACron Air Filter will
virtually eliminate wear from dust and
dirt particles that might get into your
engine. All we ask is that you re-

For Safety’s Sake
Check your Headlamps—
Replace with AC Guide Lamps

I

....

place the filter and perform other
engine maintenance services in ac-
cordance with car manufacturer’s
recommendations.

If that’s not asking too much, ask

for AC ACron Qil Filters and Air

Filters . . . virtually eliminate engine
wear in your car. What more can

we say!

Qil Filters/Air Filters

% . AC ACron

Qil Filter AC SPARK

PLUG DIVISION

© o e R
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R o o
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AC ACron
Air Filter

MAAK OF EXCELLENCE
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~ Send for this booklet on |
ENGINEERING TECHNOLOGY
AND ENGINEERING

Learn how you can prepare for a dynamic
career as an electrical or mechanical engi-
neering technician or engineer in such
exciting, growing fields as avionics, mis-

siles, reliability control, fluid mechanics,
data processing, metallurgy, microelectron-
ics, and advanced aerospace research.

MSOE offers residence study programs
leading to these degrees in engineering
~ technology and engineering:

2 years — Associate in Applied Science

- 4 years — Bachelor of Science

Also get facts about scholarships and f:
nancial aids, job placement and other
student services, plus photographs of
MSOE technical laboratories and 48
student activities. Courses ap- &
proved for veteran training. g

For your copy, just mail g

- the coupon — '
no obligation.
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Milwaukee, Wisconsin 53201

Milwaukee School of Engineering
Dept. PSM-1267, 1025 N. Milwaukee Street
Milwaukee, Wisconsin 53201

Please send the “Your Career” booklet.
I'm interested in

[] Electrical fields

Mechanical fields
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‘““Say, Smokey—"
[Continued]

“We are building a Pontiac ’61 with man-
ual transmission to run in ‘modified pro-
duction’ races on drag strips. We plan on
shaving the heads .030 and adding three
‘deuce’ carbs and a 310-degree duration cam.
The engine will not be bored or stroked.
Also, we plan to install the Royal Bobcat
kit. Will the stock con rods take the pun-
ishment of an extra 1,000 r.p.m. or so? On
another project. what is the maximum I
could shave off the head of a 55 Ford 272
cube? It doesn’t have much compression
even after a valve and ring job.”

DANNY ANDRUS, Ville Platte, La.

Stock Pontiac rods just don’t have it
when 1t comes to a very much souped-up
engine. Try to get a heavier set from Pon-
tiac—though, in truth, I don’t believe they’re
generally available. Somebody might have
a set in old stock. You can get high-perfor-
mance con rods from Mickey Thompson,
Long Beach, Calif. I would say that the
maximum you could shave the 55 Ford
heads would be .065, but you will need high-
compression pistons along with the shave
job to get into the 12:1 bracket you want.

“Can you recommend a tire and/or tread
pattern that will stop my 64 Chevy van?
I realize that the weight distribution doesn’t
help, but the van won’t stop within a reason-
able distance. Feedback is good, and I can
hold the tires up to the edge of adhesion on
a dry pavement, but when it's wet I get
‘scratch’ starting off in second gear. The
van has 7:00-by-14s with a six-ply rating.”

PATRICK MURPHY, Inglewood, Calif.

Get 5V%5-inch wheels for your van and go
back to four-ply, passenger-type, low-pro-
file tires. These will not be as strong as
those you now have on the van, but with
the width, the soft rubber, and a fairly soft
carcass, you'll get good traction.

“When we first got our 1965 Olds Vista
Cruiser, the gas would splash out when we
refilled, even though it was only three-
quarters full. Since then we’ve discovered
that if we put the car on an up incline, it
doesn’t spill. Does this have something to
do with the strong gas odor every time we
turn a corner or stop suddenly?”

MRs. NED PERSELLO, Alliance, Ohio.

Your fuel-tank vent is located badly. It
should be at the highest part of the tank
when the car is level. Nothing smells worse
than stale fuel in a body compartment when
the draft is right—or wrong. It’s not safe,
either. A talk with your Oldsmobile dealer
should uncover a routine fix.

16 } POPULAR SCIENCE Continued



A real professional hand tool for the do-it-yourselfer!

HEAVY DUTY

STAPLE GUN TACKER

SHOOTS A STAPLE

wherever youd
drive a nail!

SPECIAL!

- _T-50MP Multi- -Purpose STAPI.E GUN TACKER I(Ii
T '$19.95 VALUE — for only $17.95 -
A Io-pum kit includes:T-50 Staple Gun « 2,000 1/4" Staples » 1, oun _,
- -3/8" Staples « 1,000 1/2" Staples « 1,000 Ceiltile Staplea . Winng R b
.- Attachment o Stretcher Attachment s Window Shade Attachment ‘ Purthasad sapnlatﬂm Hﬂms in
L e Staple I.IﬂEl‘ « Metal Handled Fiberboard Carrying I:ase e SRt &3 lhls l:lt yuuld :us! 51955

The perfect Christmas gift. :A ad &

5 %o

| .Avaﬂable at HARDWARE » LUMBER « BUILDING MATERIAL « mmusav o vmm and ﬂlhﬂ'*ﬂﬂﬂl] Outlets --
| ARROW FAST ENER 00 IHG 271 Mavlﬂll Street Saddle Bmok I'Iew i Jii‘"sey 07663
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— most of it Clear Proflf' '

Here’s your chance to start a money-making
year ’round business of your own and make
the success you’ve dreamed about

e In a city of less than 50,000, Mr. Lemming started his
own business after filling in coupon like one below. He
averaged $100 a day during first year, some days $200.
F. E. Doran grossed $1050 in single month. Geo. Held
grossed $300 in one week.

How much you earn depends largely on you. No spe-
cial skill, no large investment required for our electric
upholstery cleaning machine. Start spare time until full
time justified. Hire helpers as needed.

NO SHOP NECESSARY « You clean upholstered furniture
on customers’ premises—homes, hotels, motels, etc. Auto
upholstering, too. No hauling; operate from your home.
Watch business grow as satisfied customers tell friends.
Supplies cost little, profits high. We will help you to
start and work with you for your success. Training and
consulting with experts is available at no extra cost.

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 royalties to anyone, and enough
supplies come with it to return far more than your in-
vestment. Many earn the cost of the deterger in a week
or two. It costs nothing to get details...write TODAY.

YON SCHRADER MFG. CO. W11 *'D'"" PL., Racine, Wisconsin 53403

Send at once (no obligation ) your FREE booklet containing
information about your ELECTRIC UPHOLSTERY DETERGER
and how 1 can start-my own permanent, profitable business.

Naome
Address
City State

- R e . -1
--'—_----J

Zip Code

VON SCHRADER MFG. CO.
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“I installed Michelin radial-ply tires on
my ‘67 Pontiac Le Mans with a six-cylinder
engine, four barrels, and heavy-duty shocks,
and I've had nothing but trouble since.
The tire dealer says the wheels must be
bad, and the car dealer says the tires must
be out of round. One wheel and three
tires have been replaced. They have been
balanced dynamically—all of them—a dozen
times. We get shimmy. Is this. together
with overall vibration, characteristic of ra-
dials, or 1s something else out of balance?”

TABB SCHREDER, Archbold, Ohio.

Radial tires are simply not as soft as
conventional tires. They do cause a some-
what harsher ride, which magnifies noise
and vibration. Have your tires trued on a
Kem Truer machine. Then have them bal-
anced. Assuming the front end i1s tight
and properly aligned, you will be shimmy-
free. Let me remark that radial-plies prob-
ably will become popular soon, but car
design will have to be tuned to tire de-
sign before the public will accept them.

“Twelve months ago I replaced a defec-
tive TorqueFlite transmission on my ’58
Dodge with one from a 58 DeSoto. The
original had oil-cooler fins, but this one
doesn’t. So far—with 8,000 miles elapsed—
all 1s well, but my garageman tells me I will
get overheating on a long highway run.”

ALAN JAMIESON, St. Hubert, Que.

Your garageman is right, up to a point.
A cooler 1s better for extreme service, such
as in hilly country, long, fast drives, or
trailer-pulling. It’s obvious that for the use
you put your car to, your DeSoto transmis-
sion will do okay.

“Several years ago I saw a device for add-
ing moisture to carburetor air. It was some
type of ceramic that was water-saturated for
the carb to draw air through. Do you have in-

formation on such a device?”
Coy C. JorpAN, Raleigh, N.C.

I don’t know who might make this one,
but isn’t there more to using it than just
adding it on? If it should work, wouldn’t
you have higher combustion temperatures,
and what would that do to your valves?
How about the problem of getting the right
air/fuel mixture? What about the chance
of carburetor icing? If the gadget were
practical, wouldn’t it be on Detroit’s cars?

Got a question on autos? Send it to:

‘“Say, Smokey—'"' POPULAR SCIENCE

355 Lexington Ave., New York, N.Y. 10017.
Not every question may be used. Questions cannot
be answered by individual letters.

'
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TUNE UP

ELEGTRONICALLY
ANY CAR EVER MADE!

» COMPACT or LIMOUSINE

»* DOMESTIC or FOREIGN
» 4, 6 or 8 CYLINDER

v» 6 VOLT or 12 VOLT
v~ POSITIVE or NEGATIVE GROUND

With New Improved Model BT-162

" DWELL TACHOMETER

EASY STARTS, OPTIMUM PERFORMANCE and
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ASSU RE « MAXIMUM GAS ECONOMY with MODEL BT-162

MADE ORIGINALLY FOR THE PROFESSIONAL AUTOMOTIVE TECHNICIAN, MODEL BT-162 WILL
PAY FOR ITSELF MANY TIMES OVER FOR THE AUTOMOTIVE HOBBYIST AND EXPERIMENTER.

The Model BT-162 will perform the services specified below

in addition to many other tasks too numerous to mention:

worn or pitted.

Assure precise adjustment of points that are slightly

quiet engine running, simply use the Tachometer sec-
tion of the Model BT-162. Read the exact RPM while
the engine is in neutral position. Then adjust the

W SR W U

\

Indicate the most effective point setting without re-
moving the distributor cap.

Read the average dwell of dual breaker points as well
as individual dwell of each individual set of points.

Indicate the correct settings for external adjustment
type distributors.

Car manufacturers' dwell angle recommendations are
included in the manual provided with the Model
BT-162 for all cars including the external adjustment
type distributors specified above.

It is no longer necessary to file points to smoothness
when using the Model BT-162. The instrument will
autnmatlcally ‘make allowance for any existing “pitt-
ing" or “wear."”

To adjust for mathematically correct carburetor ad-
justment and thus insure maximum gas economy and

carburetor in conformity with the car manufacturer's
recommendations as specified in the manual provided
with the Model BT- 162

To locate a "miss" you need only disconnect or
“short” the spark plugs one at a time with the
Model BT-162 switched to the Tachometer position.
You will be able to instantly identify which particular
plug (or frequently its wire lead) is responsible for
the malfunction.

p»# Cars with automatic transmissions function efficiently

only if the fluid pressures are correctly maintained
and since manufacturer’s instructions always refer to
RPM the Model BT-162 (or an equivalent tachometer)
ts required to properly service automatic transmissions.
Incidentally, the 5,000 RPM maximum range of the
Model BT-162 is adequate for all car engines without
any exceptions.

The Model BT-162 comes complete, ready to use. Tune-up and operating procedure manual
included with your Model BT-162 describes in detail how to make all tests. Also includes
manufacturer's dwell angle recommendations for all
with information from cover to cover. The manual is yours to keep even if you decide to

return the instrument.

cars, American and foreign. Packed

$2995

SEND NO MONEY WITH ORDER
PAY POSTMAN NOTHING ON DELIVERY

Try it for 10 days before you
buy. If completely satisfied
then send $5.00 and pay the
balance at the rate of $5.00
per month until the total price
of $29.95 (plus P.P. handling and
budget charge) is paid. If not
completely satisfied, return to
us, no explanation necessary.

e e e e ey

AEGURATE INSTRUMENT Cﬂ.. INC.

Dept. 524, 2435 White Plains Road, N. Y. 10467

Please rush me one Model BT-162. If satisfactory | agree to pay $5.00
within 10 days and balance at rate of $5.00 per month until total price of
$29.95 (plus P.P. handling and budget charge) is paid. If not satisfactory,
| may return for cancellation of account.

Name

Address

City Zone State

[] save Money! Check here and enclose $29.95 with this coupon and we will pay all ship~
L_ping charges. You still retain the privilege of returning after 10 day trial for full refund_l
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Science
Newsfront

Last-minute news
and notes to keep you
up-to-date

By W. STEVENSON BACON

CCRE

NOZZLE

CPRING

FLUG
HOUSING

BOTTLE

Hot shaving lather out of a cold can?
Borrowing rocket technology from
Cape Kennedy, this new thermal shav-
ing lather packs soap, propellant, a
reductant (material that oxidizes to
create heat), and an oxidizer in the
same can. As shown in the drawing
above, the oxidizer (hydrogen perox-
ide) is in a special plastic bottle inside
the aerosol. When the can is turned
over and the nozzle pressed, a double
valve mixes the oxidizer with the re-
ductant and soap in the right amounts.
They react chemically, heating the
lather to a warm, comfortable 150
degrees and softening the beard for
shaving, Called ““Nine Flags Thermal
Shaving Foam,” the lather was devel-
oped by The Coiton Company.
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Bright-red helium-filled balloons floating from floor to
ceiling of a concert hall could add real sparkle to
Beethoven and Bach—not to mention rock and roll.
Sound waves striking the balloons scatter off at all
angles, and sound penetrating them comes out in a dif-
ferent direction. In a concert hall filled with them, the
music would seem to come from all sides. Since filling
a concert hall with balloons would be a bit impracti-
cal, Professors Vern 0. Knudsen and Leo P. Delsasso
of UCLA have tested their balloon theory only in a
reverberation chamber. But they think the same ef-
fect can be achieved by building halls with bumps on
walls and celling, or even with suspended spheres.

Steam-engine submarines? Yes, indeed—fueled with
liquid oxvgen and diesel oil. Strange as the idea may
seem, Robert K. Catterson and James C. Swain of
Battelle Memorial Institute are convinced that an un-
derwater combustion power source would be more
officient than any other type for certain kinds of mis-
sions. They argue that for power outputs above 10
kilowatts and for mission times up to 20 hours, a com-
bustion engine and fuel would weigh less and take less
space than any cther tvpe. Such engines could also
supply enough muscle for underwater salvage work,
construction, mining, or drilling. The waste heat
could warm the submarine and the liquid oxygen
provide emergenc:. life support.

One-shot paper batteries cut from sheets of “energy
paper’ promise to make simple. cheap power sources
for voungsters’ tovs, small appliances. and other gad-
gots. They may also be useful as emergency power
packs for motorists and boaters. Enecergy paper, being
developed by Philips Electric of the Netherlands, con-
sists of a sandwich of dry paper impregnated with
ordinary table salt, a layer of potassium persulfate
and paper fiber, and a conducting foil. To activate a
paper battery vou simply wet the top layver and cover
it with a thin zinc sheet. Big sandwiches provide more
current, and by stacking them in layers, voltage is in-
creased.

If your windshield wipers leave streaky, lacy films of
water across the glass, you may not need new blades.
The problem, recently tracked down by infrared spec-
troscopy, 1s that a small amount of organic material
stays on the glass even when all the dirt 1s removed.
What’s worse, it adheres to the glass and physically
changes its surface. The driver sees a lacy curtain or
film of water that scatters light and becomes a nui-
sance after dark. GM, which did the research, is sell-
ing a new product called Optikleen which is said to
dissolve the organic contaminants.

There's now a sure cure for hiccups—but only your doc-
tor can use it. After trying such time-honored reme-
dies as frightening patients with loud noises, asking
them to hold their tongues, or giving them ice to swal-
low, physicians at the University of Chicago found that
all they had to do was insert a flexible tube info a nos-
tril and rub the pharynx, the back of the mouth where
the nasal passages join the throat. This stimulates the

Continued




" 3" ASTRONOMICAL TELESCOPE

See the stars, moon, phases of Venus,
planets close up. 60 to 180 power—famous
Mt. Palomar reflecting type. Aluminized and
overcoated 3" diameter f/10 primary mirror,
ventilated cell. Equatorial mount with locks
on both axes. Has 60X eyepiece and mounted
Barlow lens, 3X finder, hardwood tripod. Incl.
““STAR CHART''; 272-page HANDBOOK,
““HOW TO USE YOUR TELESCOPE"™’

Stock No. 85,050N ... . ...$29.95 Ppd.
Stock No. 85,105N (4%"} $84 50 fob.
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MODEL DIGITAL COMPUTER
Solve problems, teach logic, play games
with miniature version of giant electronic
brains! Adds, subtracts, multiplies, shifts,
complements, carries, memorizes, counts,
compares, sequences. Colored plastic parts
easily assembled 12" x 314" x 434", Incl.
step-by-step assembly diagrams. 32-page in-
struction book covering operation. Com-
puter language (binary system) program-
ming, problems and 15 experiments.

Stock No. 70,683N ...................... $5.98 Ppd.

" MINIATURE WATER PUMP

Wonderful for experiments, miniature water-
falls, fountains, etc. Tiny (25" x 134")
electric motor and pump ideal for hobby-
ists, labs, schoels, Pumps continuous flow
of water at rate of one pint per minute at a
12” head. With two ‘D'’ batteries in series,
will pump up to 24" high. Runs 48 hours on

battery. Works in either direction. Self-
priming.
Stock No. 50,345N .................... .$2.25 Ppd.

5 Fy

GIANT WEATHER BALLOONS
‘““Balls of fun'' for kids, traffic stoppers for
stores, terrific for amateur meteorologists.
Create a neighborhood sensation. Great
backyard fun. Exciting beach attraction.
Amateur meteorologists use to measure cloud
heights, wind speed. and temp. Made of
heavy duty neoprene. Inflate with vacuum
cleaner or auto air hose; or locally available
helium for high rise, .
Stock No. 60,568N (8’ diam.) ....$2.00 Ppd.
Stock No. 60,632N (16" diam.) . $7.00 Ppd.

“FISH” WITH A MAGNET

Go treasure hunting on the bottom! Great
idea! Fascinating fun and sometimes tre-
mendously profitable! Tie a line to 5-1b. Mag-
net—drop it overboard in bay, river, lake or
ocean. Troll along the bottom—your ‘‘trea-
sure’’ haul can be outboard motors, anchors,
fishing tackle, all kinds of metal valuables.
5-1b. Magnet is war surplus—Alnico V Type—
Gov't cost $50. Lifts 150 Ibs. on land,

under water.
Stock No. 70,571IN ..... .. 5-lb. $12.50 Ppd.

Stock No. 70,570N ........ 3% -lb. $8.75 Ppd.

@ UNUSUAL GIFTS

FOR CHRISTMAS

AMAZIHG
BARGAINS

for Fun * Study ° Profit
from
EDMUND SCIENTIFIC CO.
300 Edscorp Building
Barrington, N. J. 08007

\'JBDDEN SI}LID PUZZI.ES
Here's a fascinating assortment of 12 dif-
ferent puzzles to provide hours of pleasure
and stimulate ability to think and reason.

Animals and geometric forms. Take them
apart and reassemble them. Lots of fun for
the whole family—young and old. Will test
skill, patience and ability to solve problems.
Order yours now.

Stuch Hu 70,205N

GIANTFREE CATALOG

Completely new 1968 Catalog. 148 pages
packed with nearly 4,000 unusual bargains.
Exciting new categories. Many new items.
100's of charts, illustrations. Many hard-to-
get war surplus bargains. Enormous selec-
tion of telescopes, microscopes, binoculars,
magnets, magnifiers, prisms,- photo com-
ponents, etc. For hobbyists, experimenters,
workshops. Shop by mail. No salesman will
call. Simply check coupon or write for Cata-
log “'N'" to Edmund Scientific Co., Bar-
rington, N.J. 08007.

%E?ﬂqf:ii.'i:- o
AMER. MADE UPHQUE PHUJECTD

Projects illustrations up to 3" x 34"—
enlarges them to 35" x 30" if screen is 6
ft. from projector, larger pictures if screen
is further away. No film or negatives needed.
Projects charts, diagrams, color or black-
and-white. Operates on 115 volts A.C. current
6 ft extension cord and plug included.
ﬂpErates on 60 watt bulb, not included. Size
12 x 8" x 44" Wide. Weight 1 Ib. 2 ozs.
Flastic case.
Stock No. 70,199N

WFF'N PROOF—GAMES OF LOGIC

Practice abstract thinking and math logic.
Developed by Yale prof. If you think learning
should be fun, try WFF'N PROOF brain-to-
brain combat! 21 games of progressive dif-
ficulty. Starts with simple games mastered
by 6-year-olds, ends with subtle logic to chal-
lenge professional logicians. 814" x 53"
case contains logic cubes, playing mats,

timer & 224-p. book.
Stock Hu 60, 525H ...................... $6.00 Ppd.

IT'S HEHE—BIG NEW DIGICUMP "'

If you think DIGICOMP | was something—
wait ‘til you use DIGICOMP II! Loads of
fun! Terrific challenge! Actually works like
electronic digital computer but needs no
power. Adds, subtracts, multiplies, divides,
memorizes. First mechanical computer w/
auto. switch action. First model designed for
programming. Speed reduced by factor of
million to 1—you can see what's happening.
Stock No. 70,946N (Intro. price) $16.00 Ppd.

MONEY BACK GUARANTEE!

MAIL ORDER TODAY'!

| EDMUND SCIENTIFIC CO. |
! 300 Edscorp Bldg., Barrington, N.J. 08007

| [ Please send free Catalog "'N"

STOCK NO. ITEM PRICE

TOTAL

ENCLOSED I__

Please send
check or M.O.
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MY SPARE TIME HOBBY m
MAKES ME

$500 an hour

START YOUR OWN SPARE TIME BUSINESS
You can turn your spare time into Big Cash
Profits with your own COMPLETE SHARPENING
SHOP ... Grind saws, knives, scissors, skates,
lawn mower blades . .. all cuttmg edges. Your

ﬁé Own Cash Business with no inventory ...
c:::'jf'f;n right at home . . . no experience needed.
‘g_-:f% FREE BOOK tells how you can start your
ﬁgﬁﬂ own spare time business while you RE[
.5,’7;? are still working at your regular job. F
Low Cost—time payments only $15.00 ook
a month. Send coupon today. B

NO SALESMAN WILL CALL _

BELSAW SHARP-ALL CO.,7081 Field Bldg.,Kansas City, M0.64111
Send Free Book, “LIFETIME SECURITY."”” No obligation.

Name =
: Address N ) B B B .
State____ 2ip———

|
4

ACCORD!ONS

%?nd AMPLIFIERS

BIG SAVINGS ON ACCORDIONS & AMPLIFIERS! Save up to 12 or
more on famous make accordions. Over 40 standard & electronic
models. Buy direct at low discount prices. Get 5-day home trial.
Small down payment, easy terms. Free Gifts. Trade-in allowance.
Money back guarantee. Write for catalog and Discount price list.
Accordion Corporation of America, Dept. P-127, 5535 W. Belmont
Ave., Chicago, lll. 60641.

New Table Top Invention Puts You In...

PROFITABLE RUBBER

STAMP BUSINESS

Home Operators now make

$16.50 AN HOUR in Busi-
ness once monopolized by
a few big companies T
Special rabber stamps bring hi h \ b
prices—cost only pennies toma
on new, low-cost table top mm:hine L
Take 27 cents worth of material, B
make &grfect stamps, the kind businesses '
and offices now buy 133- the dozen at $2.756 each. Huu up to
$16.50 an hour. Start in spare time in your own home. Run
machine on kitchen table “i“f ordinary electrical outlet.
Msake any kind of stamp. We'll send you free information
without obligation about th:s established, highly profitable
business. We'll even m your start. For free
information send name address today on a postcard to:

Rubber Stamp Div., 1512 Jarvis, Depl. R-3-PT, Chicago, IIl. 60626
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Science Newsfront
[Continued]

pharyngeal nerves which cause the hiccups
and quickly stops them.

A simple, entirely new way of displaying
lighted characters, outlines, or even images
may result from a unique solid-state device
invented at Bell Telephone Laboratories.
The device, called SALS for Solid-state
Acousto-electric Light Scanner, might also
lend itself as a scanning light detector—a tiny
integrated circuit that would perform most
of the functions of a large, complex T'V cam-

B

era. A SALS is made by depositing 20,000
transistor-like devices on a piece of cadmi-
um sulfide. When it’s connected to a strong
pulsing voltage, a strange phenomenon oc-
curs: Acoustic energy is emitted and ab-
sorbed by electrons within the substance,
raising their energy levels and causing them
to emit flashes of light as they return to a
lower level. This light is emitted from each
of the 20,000 devices in turn, traveling
across the cadmium with the speed of
sound. By using lower voltages, the SALS
scans and detects incoming light.

Winters are just as cold as they used to be—
and they may be getting a lot colder. Accord-
ing to Dr. James P. Lodge of the National
Center for Atmospheric Research, dirty air
is causing a radical drop in temperature. The
earth’s average temperature has dropped a
half-degree since 1950, and the present aver-
age is about what it was in 1850. As a result,
the frost line can be found about 100 miles
farther south. Recent weather has been in
agreement with Lodge’s calculations of the
amount of cooling to be expected from the
quantity of pollutants now in the air. If the
present rate of pollution continues, he says,
there’ll be another Ice Age by 2030.
Continued
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TONE ‘_, lets you see for yourself if you
N/ are svited for a high pay

Take your pick of thousands big salary Luhs open to Draftsmen (see “help wanted"
sections of city newspapers). U.S. Labor Dept. reports “42% more Draftsmen
needed next 10 yrs.—not enough applicants to fill jobs available now!" Easy
“Quick-Learn" home-study method has helped hundreds beginners toward good
income, security, prestige as Draftsmen (many with only grade school training).

Others make good earnings drafting part time while learning. Write for FREE
“DRAFTING CAREER KIT,” Sample Lesson, Drafting Aptitude Test, 5-Way Draft-
ing Instrument & 20-Page Book, “Your Future in Drafting”” ALL FREE! No
salesman will call. Write - state age: NORTH AMERICAN SCHOOL OF DRAFTING
s>~ 4500 Campus Drive, Dept. 418C, Newport, California 92660

75 POWER -155575 4%

1 NEW 3 in one telescopes, 3 varlable 25X
45X-7T5X magnification. Brass bound,

25 power for ultra bright images .
a5 quﬁ power for 1 rm:m:i:r.IiE Pl it k
Guaranteed to b 18- " Most

tant stars, moons, o
ects, sports TS

'pnwérful BCO
imes closer. his

anywhere at t
amazing-low price. § sec-
tions. Opena 36~ closes 1 ft.; Con-
: tains 4 Ipruund polished lenses. Can also
ﬁ,.ﬂ""" be used as powerful microscope. American made. Mass
¥ ‘prnduetlun enables us to offer telescope complete including
case $4.98 post paid. Money back guarantee.

Criterion Co., Dept. PSB44, 331 Church St., Hartford, Conn. 06101

WANT MORE MONEY7GETINTO

PHOTOGRAPHY

Coast-to-coast, high-paying jobs in photography are waiting
for Eeuple with the “know-how’ to fill them. You can

quickly, easily qualify at home with the world-famous
NY| Learn-by-Doing Method. Write today for free catalog.
Also resident training in New York. Our 58th Year.

NEW YORK INSTITUTE OF PHOTOGRAPHY

 Dept. 5-12 10 West 33 St., NewYork 1, N. Y.

NOW Free 10 inveniors!

List of 237 manufacturers

looking for inventions

Thousands of inventors gladly paid $2.00 for a copy of
this valuable list compiled at great expense by The In-
ventor’s Press. It lists the names and addresses of man-
ufacturers in manr different categories; lists the kind of
inventions they will consider; and gives

the name of the individual to whom to
write concerning your invention. As
our company has performed sales serv-
ices for hundreds of inventors, we
bought up a limited number of these
current lists and, while they last, will
send a copy free and without obliga-
tion to any inventor who wants to find
a buyer for his invention.

FREE for the Asking—Just Send Name

Send name and mailing address on the coupon and the
list will be mailed to you free and postage prepaid. We
will also mail, free, complete information on the sales
services we have performed for other inventors. Supply
is limited. To be sure of getting your free copy, write
at once to Kessler Sales Corporation, Dept. D-712,
Fremont, Ohio 43420.

- N N S DA e e O D . . I S . e e ) D S O S e e s e . . e

Kessler Sales Corp., Dept. D-112, Fremont, Ohio 43420

I have an invention which I would like tosell. Please send
me a copy of the list of 231 manufacturers who are looking
for inventions. Also mail information concerning the sales
service of your organization. No charge. No obligation,
and no salesman will call on me.

Name

Address___

T —— — =

State
Zip

City

MAKE IT BIG
WITH TS

PROJECT METHOD HOME TRAINING

IN INDUSTRY...

IN YOUR OWN BUSINESS...
INMILITARY ORGOVERNMENT

ELECTRONICS DIVISION g

¥ |
« Master Course in Color TV Servicing g
Color TV Servicing : NEW
Master Course in TV & Radio Servicing

Practical TV & Radio Servicing & 25 Color |

" 8 8 B8

Master Course in Electronic
Communications

FCC License Course

Industrial & Computer Electronics
Stereo, Hi Fi & Sound Systems
Basic Electronics

AIR CONDITIONING, REFRIGERATION DIV,

» Air Conditioning, Refrigeration
& Electrical Appliances Master Course _

e Air Conditioning-Refrigeration
Servicing Course ? 0!-
e - L

AUTO-MECHANICS DIVISION g =@
« Automotive-Diesel Master Course W ~
 Automotive Mechanics R .\ |

» Diesel Mechanics SiLs P Ll
« Engine Tune-up and Electricity ™ ==~

E

HOME APPLIANCES DIVISION

« Home Appliance Master
Technician's Course

« Home Appliances Servicing
e Handyman Appliance Repair

NATIONAL ¢&=cd> SCHOOLS

APPROVED FOR
WORLD-WIDE TRAINING SINCE 1905

VETERANS
4000 South Figueroa Street Los Angeles, Calif, 90037

CLASSROOM TRAINING
HIGH SCHOOL AT HOME AT LOS ANGELES
National offers ac-

( ¢ NTS occupies a city block with
credited high school M over a million dollars in train-
programs. Take only M ing facilities. Check special
subjects you need. )

box for details.
Study Eat y;:#r own
pace. tverything in- x T\ T
cluded at one low FREE BOOK &
SAMPLE LESSON  #&vd ..

NATIONAL @ SCHOOLS

WORLD-WIDE TRAINING SINCE 1905

J 4000 So. Figueroa St., Los Angeles, Calif. 90037

' Please rush FREE OPPORTUNITY BOOK & SAMPLE LESSON
for division checked below. Check one only.

I O ELECTRONICS DIVISION 1=
# O AIR CONDITIONING, REFRIGERATION DIV, “=nve
J O AUTO-MECHANICS DIVISION [ |

00 HOME APPLIANCES DIVISION (p. ¢ 202.127
I O High School at Home et )

Name Age

J Address
City State Zip

I [] Check for veteran training under new G. I. Bill.

I

[ |
I |
\_‘—_—_-_-- -----_@

1 [] Check if interested ONLY in classroom training
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1968 Catalo

LAFAYETTE

RADIO ELECTRONICS

FREE!

Now OFF PRESS
BETTER THAN EVER

Over 500 Pages

Stereo Hi-Fi e Citizens
Band ® Ham Gear @ Tape
Recorders ® Test Equip-
ment ® TV and Radio Tubes
and Parts e Cameras @
Auto Accessories ® Musical
Instruments @ Tools ® Books

Featuring Everything in Electronics for

e HOME o

INDUSTRY e LABORATORY

from the “World's Hi-Fi & Electronics Center”
LAFAYETTE Radio ELECTRONICS

Dept. XL-7 P.O. Box 10

Syosset, L.1., N.Y. 11791
r-—---————------—-ﬂ------’---ﬁ_--
| Send me the FREE 1968 LAFAYETTE Catalog 680 K7
: Name . . ... - =
= AQAISS oo et e e =
} L . State......o....... §
o o e e e A i st o e g A— =
i (Please Give Your Zip Code No.) -l
h-!-——__---------i-———_-------l-n

Enjoy Copenhagen: Place a small pinch
between cheek and gum. No chewing.

United States Tobacco Company

DRAPED FIGURE

STUDY

ART

In Spare Time

DD yvou like to doodle or sketch?

Try famous WSA's new home-
study Course in Art. In spare time
learn drawing, painting, advertis-
ing art, illustrating, cartooning,
fashion, TV art, Get TWO big art
outfits ($30 value) without extra
charge! Send name and address
today for our FREE BOOK. No ob-

ligation. WASHINGTON SCHOOL OF ART, Studio
1512, Port Washington, New York 11050. Estab. 191}:
Accredited Member, National Home Study Council,
Tear out ad as a reminder.

Science Newsfront
[Continued]

Dirty paintbrushes, small machine part
jewelry, dentures, and other objects can kb
scrubbed microscopically clean in minute

. with the first low-cost ultrasonic cleaner de

signed for home use. In ultrasonic cleaner:
high-energy, high-frequency sound wave
form millions of microscopic bubbles in |
container of cleaning fluid. These bubble
form and collapse in tiny implosions, releas
ing energy that cleans dirt from an objec
The new device, developed by Electroma
tion Components Corp., Farmingdale, N.Y
owes its low cost (about $39) to a highl
simplified way of creating ultrasound. !
spark gap generates 90 kHz AC, which 1

- changed to sound energy by a ceramic crys

tal fastened to the cleaning tray.

A new home ‘“‘sun lamp’’ for fruit, developes
by Sylvania, is said to give fresh produc
a vine-ripened flavor all year round. Basi
cally it’s a small 22-watt circular fluorescen
lamp with blue and red light peaks at 4,30/
and 6,300 angstroms. Green fruit bought a
the supermarket is placed under the light fo:
three to six days. The red light restarts thi
growing process, while the blue regulate
plant “breathing,” controlling enzymatic ac
tion and other chemical processes. Fruit:
have good firmness, texture, and color.

You can squirt an instant building out of ¢
barrel with a new method being used ir
Vietnam. A lightweight outer shell is firs
built from fiberglass-reinforced plastic panel:
When that’s up, barrels of polyurethane
foam are pumped out and expanded into
solid foam-plastic core to hold up the build
ing and insulate it. The method, recently
described by S. B. Swenson of the U. S
Army Engineers Research and Developmen:
Laboratories at Fort Belvoir, Va., has beer
used to build rot- and rust-proof jungle shel
ters in jungle areas and cold-resistant houses
in Greenland. Swenson feels that plastics
could also provide low-cost emergency hous
ing in urban areas.

To judge a man’s honesty, shut your eyes anc
listen to him talk—even if you’re on a jury
Better yet, read a transcript of the tria
without even setting eyes on the suspect
Psychologists at the University of Michigan
Dr. Norman Maier and James Thurber, have
been staging interviews between ‘“‘suspects,’
students who pretended to be cheating or
exams, and “jurymen,” their professors. Ir
all cases, those who listened to tape-recorded
testimony or read a transcript of it proved ftc
be better judges of the guilty than those whc
had seen and heard the interviews. s
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Low [Sears

price! Only$25.00!
Craftsman 48-piece tool set

Features the exclusive 3/8-in. drive Quick-Release Ratchet

The perfect Christmas gift! A complete
set of the finest American-made tools.
Sears round-the-house, round-the-car, round-

the-shop tool set comes complete with 48 tools:
sockets, screwdrivers, wrenches, hex key set,
hacksaw with extra blades, slip-joint pliers and
spark-plug socket.

Plus Craftsman’s exclusive Quick-Release
Ratchet that frees sockets effortlessly. No more
tugging at tight or greasy sockets.

Craftsman® tools are professional quality.,
They help you do the job better, faster.,

In fact, every tool in this set meets or exceeds the
applicable Federal specification.

The set comes complete with metal box and
handy tote tray. No Money Down on Sears Easy
Payment Plan. Hurry on over while this amaz-
ing Christmas offer is still on! (Offer ends
December 23, 1967.) You can’t do better

than Sears!

Craftsman hand tools are unconditionally guaran-
teed to give complete satisfaction or return for free
replacement. This guarantee does not apply to hand
tools used in rental service.




%'f“-A“DEI-SE:::L:‘;G

AUTO GUIDE?

FIX ANY CAR FAST! Steg-by-
step 1966 Repair Guide shows
you how to troubleshoot and re-
pair every part and system in any
""""" > make or model car. Features
umcrue symptoms-and-causes charts. Covers abso-
lutely everything from axles to valves, includin
engine tune-up. Hundreds of illustrations. 73
pages. Toorder, check No. 1 below. Only.....$6.95

F_-USE THIS HANDY ORDER FQIM-——|

[JNo. 1 AUTO GUIDE. 736 PA0ES. .. ...coovvunenrrnnnnn, $ 6.95
I [J No. 8 Carpenters & Builders Guide. 4 Vols. 1616 pgs.. ‘II
. 15A New Electric Library. 10 Vols. 6016 pages......
. 2 Home Appliance Service Guide,. 608 pages. ...
. 14A Home Refrigeration & AirConditioning.576 pgs.
.26 Masons & Builders Guide. 4 Vols. 1478 pages... 'I
. 6 Plumbers & Steamfitters Guide. 3 Vois. 960 pgs.
. 12N Machinists & Toolmakers Guide. 3 Vols. 1312 p, 1 ;
.10 Welders Guide. 624 pages.........cccvvveuevenns
. 4 Handy Book of Practical Electricity. 1088 pgs.

FREE 10-DAY TRIAL « SEND NO MONEY
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Please mail me for 10 days FREE EXAMINATION the books
checked above. | agree to mail $3 in 10 days for each book
l or set ordered, and to mail $3 a month for each book or set until
I've paid the purchase price, plus shipping costs. If I'm not
l completely satisfied with my Audel Guides | may return them.

I Name
| Address

I city State Zip

l [] SAVE SHIPPING COSTS. Check here if you enclose complete pay- l
ment (plus sales tax, if any) with order. We pay postage. Same return privilege.

. . . SWISS OR AMERICAN

Unique, modern Sweazey System starts you
mkaing repairs right away. Develops skill
stelp by step at home in spare time. Tuil-
tion $5 monthly., Diploma awarded. Free
sample lesson, No obligation.

CHICAGO SCHOOL OF WATCHMAKING
Dept. 4127, Fox River Grove, lllinois 60021

Transistor
Radio with

HOME-IMPORT

BUSINESS-Make Big Profits

! New Drop Ship Plan offers you
flI"St day profits! Deal direct

with overseas sources at prices

Galendar

A nenmger' no investment. Full or spare time.

Pistol $5.99 Write for FREE BOOK tnday to...

BEA CAMERA
CRAFTSMAN!

New opportunity for big-pay jobs or your own
business. Now YOU can learn to repair comeras
.. at home, inyourspare time! Freebooklet tells

how. NH5C accredited course includesall instruc=
tions, tools, practice equipment. Write today!

HATIDHAL CAMERA REPAIR SCHOOL Accredited Member / rc
Dept. PT , Englewood, Colorado 80110 jﬂ'

BRAND NEW
' FALL AND WINTER
\ ¢ RADIO-TV
g e ELECTRONICS
CATALOG

YOUR BUYING GUIDE
FOR: e Stereo & Hi-Fi
Systems & Components
® Tape Recorders ® Elec-
tronic Pards, Tubes, Tools
® ¥Phonos & Records
@ Ham Gear ® Test In-
struments & Kits ® Cam-
eras & Film e PA e (Citi-
zens Band @ Radio & TV
sets @ Musical Instru-
ments

MAIL TODAY TO:

T——— BURSTEIN-APPLEBEE |
: Dept. PSL, 1012 McGee, Kansas City, Mo. 64106 :
: Name _______ i :
: Address . =
i City - |
E State Zip Code i =
N S iy e o e . e e e e e e R

Earn While You Learn at Home
Earn while you learn at home. Millions of jacks in gas and auto
service stations, trucking firms, body shops, riggers, factories
and farms need servicing . . . most of which you can learn to
repair. We show you HOW., Start spare time In your basement
or garage. Big opportunity for mechanics. ACT NOW!

Write for folder No.PS-12and free bonus offer,

t"g Print YourOwn

Cards, Stationery, Advertising, Circulars,
labels, photo and movie titles, ¢ ureh wnrk
tags, g‘reetm% sympathy, Pm}*er cards, Etc

, L Save money. Pays for itself in a short time.
Own a Printing Business

Good Profit. Raised printing like engraving
too. Have home shop, We supply everything.
Direct from factory, only. gily followed
rules. Write now for free details. KELSEY
PRESSES E-33 Meriden, Conn. 08480

PROH‘I‘ IN YOUR SPARE TIME

SMALLENGINE REPAIR PAYSBIG !
L Outboard * Powermower * Chain Saw * Tﬂ:ﬂﬂ'

MAKE EXTRA MONEY — or fix your

own engines and SAVE! [llustrated, easy-te-
iz learn Home Study Course qualifies you as ex-
~<<  perl. “‘Approved for Veterans.” Write today!

LINCOLN TECHNICAL INSTITUTE
SUITE 12-G,472 MARKET STREET, NEWARK 5, N.J.

Welae
BRCTLS
Presietd

+++++++

THE LAW
THIHEp
MK

Write today for a FREE copy of illustrated law book. ““THE LAW-
TRAINED MAN." which shows how to earn the professional Bachelor
of Laws (LL.B.) degree through home stady of the famous Blackstons

Law Course, All necessary books and lessons provided. Moderate cost:

convenient monthly terms. Write for FREE law training book today.
Blackstone School of Law, 307 N. Michigan Ave

Founded 1890 Dept. 129, Chicago, lllinois 60601
26 | POPULAR SCIERCE
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OR MONEY BACK

¢ TOP GUITARIST ED SALE’'S famous 66

age secret system worth $3.00 teaches you to
play a beautiful song the first day and any
song by ear or note in seven days. Contains 52
photos, 87 finger placing charts, ete. plus 110
popular and wesftern songs, (words and music); a
$1.00 Chord Finder of all the chords used in popu-
lar music; and a $3.00 Guitarist Book of Knowledge.

TOTAL VALUE $7.00
—ALL FOR ONLY $2'93

SEND NO MONEY! Just your name and address, pay

f : postman: $2.98 plus C.0.D. postage, Or =end 83.00
: with order and I pay postare. (Sorry., no (".0.D, out-
3§ slde Continental U.S.A.—please remit with order).

10-Day Money-Back Guarantee.

MAKE Y5 $12 AN HOUR AT HOME

Let Me Prove It To You FREE!

I'll show you how Plastic Sealing and
Laminating at home, spare time, can
give yvou as much as $12 each hour yvou
operate.Table-top machine sets upanywhere.
Easy. Fun. Noexperience needed. We furnish
everything. We’ll even help finance you. No
house-to-house selling. Orders come by mail,

Write for facts FREE. No salesman will eall.

WARNER ELECTRIC, 1512 Jarvis, Dept. L-3-PT, Chgo, Hl 60626

ED SALE, Studio154-R,AvcaByTheSea,N.J.07717

NEW CAR FURNISHED

This is only one of the benefits enjoyed by many Acci-
dent Investigators. Learn why this is called ‘‘the
ideal job;"” how men earn $5 to $8 an hour in this
exciting, secure profession. Men without experience
or college have easily trained and qualified. Send now
for FREE BOOK of facts. No Obligation.

Write Universal Schools, Dept. PS-12, 6801 Hillcrest,
Dallas, Texas 75205.

EARN
HIGH
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Train your way to high pay in the booming construction indus-
try! Learn the skills you need to qualify . . . NOT by correspond-
ence, but by actual field training on machines like the ones
used by the industry. Huge training grounds in North Carolina,
a million dollars worth of school-owned diesel-engined ma-
chines, experienced instructors, full 220-hour and 440-hour
courses. National, the original school of heavy equipmeént opera-
tion, is a recognized leader. Member American Road Builders
Assn., Services and Supply Division. Associate Member A.G.C.
Full-time Job Advisory and Counseling Director on staff. VA
approved. For men ages 17 to 56. Train Now-Pay Later plan . . .
other payment plans also available. Write TODAY for FREE
catalog and FREE copy of school newspaper reporting news of
National School graduates.

I T T o e L e . = B 1
| NATIONAL SCHOOL |
| OF HEAVY EQUIPMENT OPERATION, Dept. A-10
| P. 0. Box 1686 Moores Chapel Road, Charlotte, N. C. 28201 I
l Please send me FREE illustrated school catalog and complete in- I
I formation. | understand there’'s no obligation, I
| Name Age f
} Address Phone I
City State Zip Code l
S BT

Salin-Pich
wood fnish

| G
lg:nnnnml%
| PRIMES SEALS

w2’ INDO Satin Finish

Two coats give a rich, low-lustre finish to
cabinets, paneling, furniture, doors, trim,
woodwork. First coat primes, seals. Dries
fast. Ready for final coat in two hours. Sold at
leading paint, hardware, buiiding supply and
specialty stores.

DAP INC., Dayton, Ohio 45401 * Subsidiary of Y %ough. Fnc.

Learn To Be A

LOCKSMITH

PROFESSIONAL
KEY MACHINE

YOURSTO KEEP!

Big demand for skilled Locksmithsl Earn big money
spare time in your own home. Be your own boss:
earn steady, year ‘round income with no layoffs.
BELSAW INSTITUTE training, approved by master
locksmiths, teaches you to make keys, open and
repair locks on homes, cars and buildings. Easy,
illustrated lessons complete with ALL tools and
supplies, including the $125 Key Machine which is
yours to keep. Shows you how to get jobs, how to
charge, how to earn while you learn and how to
build a lifetime, cash-profit business. Accredited
Member National Home Study Council. Approved
for Yeterans. Mail coupon todayl

ot s s e e == N0 Salesman will call == s

BELSAW INSTITUTE
1184 Field Bldg., Kansas City, Mo. 64111

Send FREE book, ""Keys To Your Future!"

Name = e

Address — ——

City e State Zip
DECEMBER 1967 | 27




GM's all-plastic car will be ready for inspec-
tion by company bigwigs in a couple of

mwonths. The car is strictly experimental,
buiit as a study of how f{ar it’s possible to go
with piastic parts. Four supplier companies
are voriking on soiving the problems right
now: Gener. " Tire and Rubber. Owens-Corn-
inz. Molded Fiber Glass, and A.O. Smith. In
coatrast to tne Corvette, which has a steel
{rame under its fiberglass-reinforced plastic
b, the (-1 prototype will have an all-
P wstie unit body.

GM =zlso has an electric two-seater, much
smlior than the Eleetrovair shown last sum-
mer. It looks much like Ford’s British-built
Comuta [PS. Sept.]. with room {or the driver
and only one passenger. 1he car uses GM's
caencal batteries, giving lonzer life than the
conventional lead-acid batteries.

Wild, new Thunderbird? Ford dealers are
beinz shown a proposed 1970 T-bird that
brisiles with radical desizn features. It has
pusnbutton-operated sliding doors, and the
windshield meets the door glass with no cor-
ner post in between. Backup lights and turn
signals are built into the C post of the all-out

fastback body.

Oil blacklists are coming closer. Ford printed
owner-manual lists of recommended oils for
buyers of '68 Ford cars but at the last minute
withheld them. The problem: The lists are
quickly outdated because new oils are quali-
fied everv week. Olds has a different ap-
proach. Service managers are notified which
oils to avoid, and the blacklisted oils are not
used in Olds service departments.

New Honda minicar is lowest-priced '68 model
at $1,275 (West Coast). The Honda 600 is a
front-wheel-drive, two-door, four-seater se-
dan, and the air-cooled two-cylinder engine
puts out 45 horsepower at 7,000 r.p.m. It has
a choice of four-speed manual or automatic

28 | POPULAR SCIENCE

transmission. PS will have a full report in an
early issue. Sccond-cheapest 68 model will
be the rear-enzine, rear-drive Fiat 850 two-

door sedan, at about $1.400. The 850 chassis
requires no lubrication. "

About 18,000 Corvairs were built in '67. If
you want a ‘68 Corvair, vou must get a Chevy
dealer to order one from the factorv. No
Corvairs are delivered to dealers without a
direct vrder. Speculation is rife, once again,
that this is the Corvair's last vear.

Fc-d plans another electric car. This will be
an Amer:can-built experinental model with
a sophisticated power cell instead of plain
lead-acid batteries (as in the Comuta). The
new car will be about the same size but will
go iaster and farther, and will charge more
quickly.

Next year's Mustang will have a bigger rear
seat, although the car will stay at its present
handy size. It will be fully redesigned for '69.
The rear seat will be pushed back to give
occupants more leg room—making the trunk
even shorter and further emphasizing the
long-hood, short-deck styling. The side sculp-
turing will disappear, and the lines will be
cleaner and straighter, say Ford insiders.

Remember those rumors about a front-drive
station wagon from GM? It may not be roll-
ing into view, because some engineers feel
that the same advantages (flat floor, lower
chassis) can be obtained in a cheaper way.
What is it? Independent rear suspension.
By replacing the big rear axle with open,
double-jointed drive shafts, considerable
space savings can be made.

Detroit Editor
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H.i.r.,;h.ar.d Petty‘ blggest wmner i.n NASCAH Graﬂd National hisfﬂfy
wins Darlington Southern 500 in his Champion-sparked Plymouth.

o
)

" sparked Plymouths become
~ winningest combination in

- NASCAR history. More proof
- that Champion spark plugs
deliver peak performance. o
Why settle forless in your car? oo

DECEMBER 1967 1 29

M
Tl

E"" tv"':. i Tgreath R Sl
Sl o ot e B8 R B e e



Amazing Unimat converts from precision lathe to vertical
miller, drill press, polisher or grinder. Performs all basic
machining operations with micrometer accuracy. Hobbyists,

modelmakers and craftsmen use Unimat for machining
small parts, basic machine

at $139.50 is motor-

Y 1zed, equipped with

= extras. Write today for

free Catalogs, or send
$1.00 for handbook
“Miniature Ma-

chining Techniques."

AMERICAN EDELSTAAL INC.

Department 6-1L7, 350 Broadway, New York, New York 10013.

20 COURSE
HOME STUDY &. DRAINS cellars, cisterns, wash tubs; S a 95
PROGRAN: — D%\ IRRIGATES - CIRCULATES - SPRAYS ;
| 4 £ %™ 1,001 uses. Stainless shaft. Won’t rust or clog! Use
1 8 1/6 HI* motor or larrrer . . . 34 HP for up to 2,400 GPH:

r ’ 5 x1’ . *h: or =1 ro £ 5 "
D’:%Jﬂ&mﬁﬁ,‘}ﬂ';}“&,’{gﬁﬁ; i, GCh 0 B ax Lice ot pee A ol
ENDURANCE/ HANDBALANCING erc,

1'-1' -l‘_:-_::-:-"'-'_'-—_.__‘
-h-_.;___ T —

\ g HEAVY DUTY BALL-BEARING PUMP,. Up to 5,200 Gi*H:
%Ak or 3.000 GPH from 25 well. 114" inlet; 1” outlet. $12.95
£ postpaid if cush with order. MONEY BACK GUARANTEE

YOU GET ALL THESE! @20 fllustrated KARATE blows . M
@SAVATE foot fighting @Secret NERVE CENTER and Centrifugal and Gear Pumps in All Sizes
ANATOMY charts @20 lethal JUDO throws @20 terrific

STRONGMAN STUNTS @Complete MUSCLE- FOR ONLY LABAWCO, Box 3, Belle Mead, N. J. 08502

ING program @Secrets of ENDURANCE 8TEN-
SION-FLEX COURSE @OFITNESS EXER(CISES
SKEEP FIT PROGRAM 8K MAN DITMMY. Nao
C.0.D.'s. Canadians add 25¢, You Get the LOT

e e R UTOIAKIT Rl AN 3

HOME GYM & EQUIPMENT PLANS I

Build gym equipment: Vault Horse, Rowing Ma-
chine, Boxing Ring etec. Convert basement, garage I
L to gvm. ONLY 25¢ with courses. TOTAL $1.00,

BLAKE STUDIO, 146 Blake St. (PSD) Mattapan, Mass.

INCLUDE NAME, ADDRESS | 75¢ PROGRAM
AND ZIP CODE WITH ORDER I $1.00 with Gym

Amazing MOTOR’S P oy

AUTO REPAIR || yvipavy=rp
MA"UA e TEST THIS TRUSS FREE FOR 30 DAYS

how to Weara Web for strong support and
lasting relief of reducible inguinal
rupture. If not satisfied after 30-day
trial, purchase price refunded in full.
Writenowfor free book onrupture care,

WEB TRUSS CO., Dept. PS-12, Hagerstown, Md.

AND KEY

Locksmithing ‘maxinc

Practical t
Now Made Easy! " ic 2ource.

teaches you how to pick locks, de-code,
make master keys, repals, install, serv-
ice, etc. New self-instruction lessons
for every handyman, homecowner, car-
penter, mechanie, service station gp-
erator, fix-it shop, hardware
dealer, gunsmith. 53 easy illus-
trated lessons. Full price only
£5.95, postpald; or C.0.D. plus
postage. Satisfaction or refund
guaranteed.
Nelson-Hall Co., Dept. MT-1

325 W. Jackson Blvd., Chicago, 11l. 60606

BUILDING program @®Ancient YOGA secrets
®HANDRBALANCING stunts @Complete BOX- 75¢
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Famous lllustrated Manual shows
how you can fix just about any

part of 2,300 CAR MODELS, 1959-

1967 including all new models —
Quick, Easy, Right the first time!

9 TROUBLE-SHOOTER Section spots

4,200 Car Troubles for you imme-
diately . . . leads you to exact
Repair needed!

DH*T waste time. Imoney, energy iry-

ing to guess how to fix cars! Just
lock up job in MOTOR's New 2-in-1

ENROLL—EARN YOUR DEGREE

of Bachelor of Bible Philosophy (B.Ph.B.), Master of Bible Phi-
losophy (M.Ph.B.), Graduare of Bible Philoesophy (G.Ph.B.),
Doctor of Metaphysics (Ms.D.), er Doctor of Divinity (D.D.).

Chartered by State, Correspondence Courses only. Please write
for FREE BOOKLET.

AMERICAN BIBLE INSTITUTE

MAaKus Dept. SP, Post Office Box 8748, Kansas City, Mo. 64114

TRY GIANT

Manual. 1,256 Big pages, 3,800 Pictures, ILLUSTRATED

crystal-clear directions make every re- " -TO" A h

g o0 o ar a-B e sneg jooay Ml “agox gy BUILD 552 POWER 005
. en n aYys, In 2 ‘."-.:.\:

for 2 months, then $1.95 (plus delivery Bl wmrr I | € »w s METAL PARTS KITS AT LOW| SAVE

charge and sales tax), or return book. FREE FACTORY DISCOUNT PRICES FOR:}$

SEND NO MONEY NOW! Cut out this ®10-IN. TILT/ARBOR SAW

ad — mail with name and address to FOR b, PRESS-LATHE

MOTOR BOOK DEPT., Desk 72Y, 250 10 DAYS ®COMB. DRILL :

@ 12-IN. BAND SAW
e 18-IN. BAND SAW :"ﬁ"f- $ ?ﬂ;
®6-IN. BELT SANDER| oV ' o12¢ L Lo o o

West 55th St., New York, N. Y. 10019.

Print Wame: v 006y e T R 1 S S oo RELE RANRSR | Ratierns
Address.......... o —— o L . el e — Kits from $15.50 to $39.95. Satisfaction guar-
City & Zip FREE anteed. Built and sold for 20 years. 48,000
T oy R e T — Code....... | CATALOG units in use. Send for Plans today!

GILLIOM MFG. CO. Dept. PS-12 St. Charles, Mo.
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on repair and upkeep of small engines. i
1302 models of popular domestic and

tical information. Written by expert : S I ECIAL 3
MAKE $3% mechanics in down-to-earth Ianguﬂge ; .y

8th EDITION
“‘&E’ﬁm SMALL ENGINEs E/HI |

SERVICE MANUAL rf5
It's ready ... 8th edition Small Engines =m'm

Service Manual. More than 300 pages of
authentic easy-to-follow information

iy

foreign makes. Many new models. Prac-

g ierqui'l;l and with lots of helpful illustrations. | £ f:-
o= T ™® EVERYTHING MECHANICS NEED! | & SAVE UP TO $200 _,
or minor tune-up to major overhaul . . . Read 5 ]

how, see hm:v from 780 photos and drawings. Big
field and big part-time and full-time profits re-

T 7 -li'l.

e r o | i, g

> . at . - r d
E ¥t i | i " "-_ ; :

pairing Mowers, Garden Tillers, Cycles, Scooters, I . k
etc. . . . Order yours NOW and start a busy post Ve .
business . . . only $4.95 postpaid. paid T, = ERIEEEN Fa Sy = 1

SMALL ENGINES SERVICE MANUAL, Dept. 867 | & e N S L 2

1014 Wyandotte - Kansas City, Mo. 64105 Bttt sl

PHOTOGRAPHY COMFPY-HII. super KT ReG. $153 4
MAKE MORE Earn while you learn. Glamour, 1 DECEMBER ONLY *

Commercial, Industrial, all

phases. High paying jobs are ; v
MONEY & [Borstimgirgiasid i $13900

catalog and course outline.

ENJOY "'I School of Modern Photography g _

. Dept. 4111-127 Little Falls, N.J. 07424 i Comfy-Kit can actually save you $200 or
¥ more, compared to the cost of factory-air. *
& And now...for December orders only ... &

train for Drafting Career in one year | # the price has been reduced on Comfy-

iraduates of the Tri-S8tate Drafting and Design Program employed ¥ Kit’s Super Unit from $153 to $139.

Ey l*iading cm?p?m{:ﬂ.ul‘ralned in everything from basic technical 7.

rawing to technical illustration and writing, they have entree into - - -

responsible positions in important industries. Tri-State also offers Install 1t }FGHI'BEIf'—-(IMCkIY H.‘Ild EﬂE_l]._‘,T
T four year degree programs in five fields of engineering . . . ¥ in about four hours. That’s like being

three areas of business administration. Accredited. Pro- ’ . .
fessionally-oriented college. Approved for veterans, Modest ek pﬂld up tl.".'l‘ $50 an hﬂ'llI' fﬂr your time.

coxts, Knter Jan., March, June, Sept. Write Director of ; ’ 1 ood- 1
Admissions for Catalog, indicating career preference. 1 And S A 11 gEt a tnm’ g lﬂﬂklng

TRI-STATE COLLEGE ¥ unit that can’t be beat for performance.

DI Cellsse Avetua, Avmts, Indiany 48788 ¥  Everything you need to make complete
LEARN I | I g: installation—even tools if you need them.

month /12,000 miles warranty.

Train quickly In 8 short weeks at Toledo for a 1 LEt SﬂmEﬂnE ’EISE pay blg prices fﬂr
':mlﬁt:ﬁlﬁil:ltuhtigwu.h security in the vital meat .L fﬂﬂtﬂr}“ﬂlr. Yﬂu ]1 gEt bEtter'—mﬂrE Eﬂi-

pay, full-time jobs—HAVE a

PROFITABLE MARRET OF YOUR OWN! Time | 3% cient cooling—for a lot less money! Order

available, Diploma given. Job

15 vear S Sowior o Eovtes; Qu | B mow for extra savings during the Christ-

FREE catalog. No obligation. G. I. Apnroved, ' mas Spﬂﬂia].

NATIONAL SCHOOL OF MEAT CUTTING, Dept. 51-B, Toledo, Ohio 43604
‘ MAIL CHRISTMAS SPECIAL COUPON TODAY

% ELECTRONICS Py [~

? & P.O. Box 8585, Dept. P.S. 12
6”””’ /{”1;’ Dallas, Texas 75216
V.T.I. training leads to success as technicians, field

Enclosed is $139.* [J ,
engineers, specialists in communications, guided mis- Enclosed is $30. [J | will pay balance, plus C.0.D.
silés, computers, radar, automation. Basic & advanced

- * - 3 Ll
; ip i iately.
UL COPOLAEE, Tadar. sutamation. Haie & advaneed charges when delivered.* Please ship immediately

nologry curricula both availahle. Assoc. degree in 29 ' 1 i i mi
mos. B.S, obtainable, GG.I. approved. Start Feh., Sept. E Shlp 0 ! w'" receive unit Ihﬂ‘ut

1'orms, campus. H.S. graduate or equivalent. Catalogr.

VALPARAISO TECHNICAL INSTITUTE

DEPARTMENT S., VALPARAISO, INDIANA 46383

ENJOY FLYING YOUR OWN BENSEN

Easy-to-follow instruction book. 12-
MEAT CUTTING

(month) (day)
[] Enclosed is $8.00 deposit on set of four tools, which
will be returned to me when | return the tools.
[] | would like to see the instruction book before | order. |
enclose $1.00 for instruction book only. | understand this
will apply against a future Comfy-Kit order,

-.---.-ﬂ-.--.--ﬁ‘-.&--.----.------:

L = m s m mE w a W W W  S W O O W W N U N w e W o owE W e we Wy oW W W

Name
- THE GYROCOPTER—EASY T0O
- BUILD—SIMPLE, SAFE TO FLY Address
Acclaimed dbl{h nuvicgs L:-Jm:l City State Zip
pros aroun e world. Low- .
est cost flying. Kits avaihable, My car is a (vear) (model)
: - also building plans and flying ine displacement Horsepower
| ~__instructions. Get 3-View Draw- Engine ISP_“ .
. ings, specs, photo for %3, or Power Steering yes no
- of Gyroglider $2. Floor shift Steering column shift 4
. BENSEN AIRCRAFT CORP., Dept. PS-127 Smog pump yes no
- Raleigh-Durham Airport, Raleigh, N. C. 27602 i .
§ NAME o DB S TX SNOER ADAMHING oo o
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AMERICAN MACHINE & TOOL CO., Dept. PSD7, Royersford, Pa. 19468

- Please send me the units checked. Payment in full enclosed $....... AS MUCH
l or $3 deposit each item enclosed, balance C.0.D. [ | MUST BE FULLY AS

SATISFIED OR WILL RETURN UNIT WITHIN 10 DAYS FOR FULL REFUND, see

No questions asked. [ Jointer-Planer at $19.95

[7 8” Power Saw at $14.95 0 Lathe at $9.85 0

] Standard Rip Fence #354 at $3.50 [ Set of 3 High Speed O

O Long Rip Fence # 354C at $4.50 Turning Chisels at $4.95

[0 Belt Sander at $14.95 [ Drill Press at $29.95 Wim

[0 Mitre gage for Sander at $1.95 (3 Disc Sander at $7.951

$14.80 (purchased with other item) 27—~
vahpGE Mntur{ E $18.95 (if purchased separately) OUALITY et
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WITH THiS

COUPON

DIRECT FACTORY OFFER AND REVOLUTIONARY
PATENTS decrease costs, increase efficiency, Full
scale power tools of heavy duty 100% cast iron
and steel. Streamlined design reduces weight,
cuts material and production costs. Special pat-
ents provide added efficiency, accuracy, savings.
Parts made, assembled, tested, packed right in our
own factories shipped direct...save store profits.
ENDORSED BY AMERICA'S
UNCONDITIONAL TOP MAGAZINES . . . Here

is what the editors say:
ll]-l]A "é‘i’éﬁ"’ “A good bit of sound

HITIT [ —masinative—engi

, Cuts Compoun
makes coves and mouldings .

e $"495 o
) stee] 8 sam m_massamblnd Cast iron and

- 1655 blade. RIP FENGE, o goron table

| t be full tis- H .
R AT Science; *(saw) boasts fTV BLADE TILTS ... . TABLE sTays Ley
. days, freight collect. E’aﬁitﬁgrglﬁsl’gm?]‘ag; raiﬂ?ﬁfﬁﬁfs’ﬂﬁ at any angle up to 505'-
o o echanics; “‘Amazingly e anism, accurate .zeﬁh‘ satenhd tilt mech.
in full. versatile.” Workbench; =%  Motor mount takes std. 14 i$ or I Fatented

“Highly substantial con-
struction, sturdy enough for production line use.”
Industrial Woodworking. And Workbench awarded
these tools their coveted “Work Tested” Seal.
OVER A MILLION USERS confirm their precision,
versatility and rugged performance.

>k 10-YEAR FULL SERVICE GUARANTEE . . . Any
part or parts of any AMCO power tool (except
motor) which may become inoperative for any
reason within ten years after the purchase date
will be repaired or replaced by the factory without
cost to the purchaser. Your only cost: for postage.

Keeps belt ti es perf,
any angle, transmipe sy mﬂﬂﬂkhéﬁgre:mﬂerfect alignment af

55 removes
gauge assemby, Gramt';?i lake dadoe heads, cutters, efe ot - Dlade, saw " ingert

Sories available at facto spindle. Enclosed stee] base. wpor NCL). Accurate mitre
. i b Sy S REET 1 FERCE sl 47005, Sege. e

: . Saw a i -
Wﬂﬁl;ﬁ of floor modes costin lgﬁﬁﬁf"ﬂiﬁgﬁg oo rﬂﬂdﬂs [;?:L‘;E#""’“Eg ﬁiﬂi’u‘:

eyl = - e

o

TR _ 4
0° precision groun
s }:Est in:':n and steel.

f.0.h. factory

Optional faceplate for turning b“‘;iiu 3935 Wt. 14 1bs.

e get of 3 high speed turning chisels, $4.99 2 nands

DOES THE WORK OF $40 UNITS - with 56T PPl bed. Ball
. l i

Turns wood, prlﬁimésut? rggnfea: T.rest assembly, lever action tai

thrust Cup €20 liey. Fits any motor.

~ 2-speed pull .
SH0ck 'VEAR FULL SERVICE GUARANTEE

. g HitrB Ea“!ﬂ:
$1.95 add'l.

o.b, factory. Wt.: 18 Ibs. “'
{‘.nmplete as showi.

THE WORK OF $60 U _
l}“Es;!'uar'ntl tool price. Make 1asteh T ore tapered legs—Adjust
at @ e Windows, doors, drawers, SQUare 8de, decign
bevels for " 4 cast iron tables. Patent-p 34", Fence

recision groun : :
i?‘lll?eptﬂ table clearances at any Epd hi-speed steel knives. Dual

. °.50° ened, groun
adjustable ud;_ﬁuaa;naégd Sutter head.

10-YEAR FULL SERVICE GUARANTEE*®

won. DRILE PRESS

PRECISION _
4" x 351-1' BEU' -:

?nnhm& W15 bs. Nt TR

i ment incl. dis¢ il
s 9 5 w'“usi“g :mgst table (tilts 0-45°): $7.95 add'l
- he world's most talented belt

NDERS ... 1 f : ey
Egﬁdse?“:iﬁauéﬁpcﬁtu E:ngler inq!.d?: xc 1?:;1; Essarﬁ:]nrﬁ ?Fnlrtimn?al 2y
drive, multi-purposeé dfl‘fﬁsgé]l;;l& hfl L adbide

: ding in Secs. N
vertical sand El‘.l-‘fm FULL SERVICE GUARANTEE

4By v

BRAND NEW & 2 H.P. MOTOR...$1480 {ioey / PORCHASED SEPARATELY, $18.95 = 0>
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Cast your ballot for a successful future!

ACCOUNTING

Accounting for Business
Programmers

Accounting (Canadian)

Auditing Business Law

Cost Accounting

C.P.A. Review

Estate & Trust Accounting

Executive Accounting

Federal Tax

General Accounting

Industrial Accounting

Junior Accounting

Legal Accounting

Office Accounting

Personal Income Tax
Procedure

Practical Accounting

Public Accounting

Small Business Accounting

Starting & Managing a
Small Bookkeeping Ser.

ARCHITECTURE

AND BUILDING

Arch. Drawing & Designing

Architecture

Building Contractor

Building Estimator

Building Inspector

Building Maintenance

Carpenter-Builder

Carpentry & Millwork

House Planning & Interior
Design

Mason Painting Contr.

Reading Arch. Blueprints

Review in Arch. Design &
Practice

Review of Mech. Systems
in Buildings
RT

Amateur Artist

Commercial Art

Commercial Cartooning

Hiustrating with Options:

—Magazine

—Advertising Layout

—lllustration

Interior Decorating

0il Painting for Pleasure

Show Card & Sign Prod.

Show Card Writing

Sign Painting & Designing

Sketching & Painting

AUTOMOTIVE

Automatic Transmission
Specialist

Automobile Body
Rebuilding & Refinishing

Automobile Electrical Tech.

Automobile Engine Tune-Up |

Accredited member,

National Home Study Council.
Convenient payment plan.

Special Canadian courses
In French and English.

Approved for veterans
under the new G. l. Bill.

Special rates to members
of the U.S. Armed Forces.

....

Automobile Technician
Automotive Mechanic
Diesel-Gas Motor Vehicle
Engines
BUSINESS
Advertising
Basic Inventory Control
Business Administration
Canadian Business Courses
Condensed Bus. Practice
Direct Mail & Mail
Order Advertising
Industrial Psychology
Magazine & Newspaper
Advertising
Managing a Small Store
Marketing
Marketing Management
Marketing Research
Modern Exec. Management
Office Automation
Office Management
Production Management
Purchasing Agent
Retail & Local Advertising
Retail Bus. Management
Retail Merchandising
Retail Selling
Systems and Procedures
Analysis

CHEMICAL
Analytical Chemistry
Chemical Engineering
Chemical Engineering
Unit Operations
Chemical Laboratory Tech.
Chemical Process Operator
Elements of Nuclear Energy
General Chemistry
Instrumental Laboratory
Analysis
CIVIL
ENGINEERING
Civil Engineering
Construction Eng'r'g
Technology
Highway Engineering Tech.
Principles of Surveying
Reading Highway Bl'pts
Reading Structural
Blueprints
Sanitary Engineering Tech.
Sewage Plant Operator

Structural Eng'r'g Tech.
Surveying and Mapping
Water Works Operator

COMPUTERS

COBOL Programming

Fortran Programming for
Engineers

Clip coupon here...take your first step to real success!

INTERNATIONAL CORRESPONDENCE SCHOOLS Dept. N2030L, Scranton, Penna. 18515

(In Haw.:ii: P.0. Box 418, Honolulu. Canadian residents mail to Scranton, Penna. Further
service nandled through 1.C.S. Canadian Ltd.)

Programming for Digital
Computers

Programming the |IBM
1401 Computer

Programming the |1BM

SYSTEM,360 Compuler
DRAFTING
Aircraft Drafting .

Architectural Drafting
Design Drafting
Drafting Technology
Electrical Drafting
Electrical Eng’r'g Drafting
Electronic Drafting
Introductory Mech. Draft.
Mechanical Drafting
Pressure-Vessel and Tank
Print Reading
Sheet Metal Layout for
Air Conditioning
Structural Drafting
ELECTRICAL
Electric Motor Repairman
Electrical Appliance Ser.
Electrical Contractor
Electrical Engineering
(Power option or
Electronic option)
Electrical Engineering Tech.
Electrical Instrument Tech.
Industrial Electrical Tech.
Power Line Design
and Construction
Power Plant Operator
(Hydro or Steam option)
Practical Electrician
Practical Lineman
Reading Elec. Blueprints
ENGINEERING
Professional
ﬂmhnrﬂnuﬂnl?
Chemical Civil Electrica
Engineer-in-Training
Industrial Mechanical
ENGLISH AND
WRITING
Better Business Writing
Free Lance Writing
for Fun & Profit
Introductory Technical
Writing
Modern Letter Writing
Practical English
Short Story Writing
HIGH SCHOOL
High School Business
High School (Canadian)
High School College
Prep. (Arts)
High School College Prep.
(Engineering & Science)

I.C.S. is the oldest, largest cor-
respondence school. Over 200
courses. Business, industrial, en-
gineering, academic, high school.
One for you. Direct, job-related.
Bedrock facts and theory plus

High School General
High School Mathematics
High School Secretarial
High School Vocational
LANGUAGES
(Edited by Berlitz)
French
Italian
LEADERSHIP
Basic Supervision
Industrial Foremanship
Industrial Supervision
Modern Woman

as a Supervisor
Personality Development
Personnel-Labor Relations
Supervision
MATHEMATICS
Advanced Mathematics
Mathematics and Mechanics

for Engineering
Mathematics and Physics

for Technicians .
Mathematics and Physics

for Engineering
Modern Elementary Stat.
MECHANICAL
Aircraft & Power

Plant Mechanics
Hydraulic & Pneu. Power
Industrial Engineering
Industrial Management

for Engineers
Industrial Eng'r'g Tech.
Industrial Instrumentation
Machine Design
Mechanical Engineering
Quality Control
Safety Eng'r'g Tech'I'gy
Tool Design Value Analysis
Vibration Analysis

and Control
PETROLEUM
Natural Gas Production

& Transmission
0il Field Technology
Petroleum Production
Petroleum Prod. Eng'r'g
Petroleum Refinery Oper.
Pipeline Engineering Tech.
PLASTICS
Design of Plastic Products
Plastics Technician

PLUMBING,

HEATING, AIR
CONDITIONING

Air Conditioning

Air Conditioning Maint.

Domestic Heating with
Dil & Gas

Domestic Refrig. Heat'g

German
Spanish

practical application. Complete
lesson and answer service. No
skimping. Diploma to graduates.

Send for the 3 free booklets of-
fered here and find out how I.C.S.

can be your road to success.

Heating & Air Conditioning
with Drawing

Industrial Air Conditioning

Industrial Heating

Pipe Fitting Plumbing

Plumbing & Heating

Plumbing & Heating Est.

Practical Plumbing

Refrigeration

Refrigeration & Air Cond.

PULP AND PAPER
Paper Machine Operator
Paper Making, Pulp Making
Pulp & Paper Engineering
Pulp & Faﬁrr Making
SALESMANSHIP
Creative Salesmanship
Real Estate Salesmanship
Sales Management
Salusmanshix
SECRETARIAL
Clerk-Typist Commercial
Engineering Secretary
Legal Secretary
Medical Secretary
Professional Secretary
Shorthand  Stenographic
Typewriting
SHOP PRACTICE
Drill Operator
Foundry Practice
Industrial Metallurgy
Lathe Operator
Machine Shop Inspection
Machine Shop Practice
Machine Shop Practice &
Toolmaking
Metallurgical Eng'r'g
Technology
Milling Machine Operator
Multicraft Maintenance
Mechanic
Practical Millwrighting
Reading Shop Prints
Rigging
Tool Eng'r'g Tech'lI'gy
Tool Grinder Toolmaking
Turret Lathe Operator
Welding Engineering Tech.
Welding Processes
STEAM AND
DIESEL POWER
Boiler Inspector
Industrial Building Eng'r

Power Piant Engineering
Stationary Diesel Engines

Stationary Fireman
Stationary Steam Eng'r'g
TEXTILES

Carding

Carding and Spinning

Dyeing & Finishing

Loom Fixing Spinning
Textile Designing

Textile Mill Supervisor
Textile Technology
Warping and Weaving

TRAFFIC
Motor Traffic Management
Railway Rate Clerk
Traffic Management
TV-RADIO-
ELECTRONICS
Color Television Principles
& Servicing
Communications Techn'I'gy
Electronic Fundamentals
Electronic Fundamentals
(Programmed)
Electronic Fundamentals
with Electronic Equip-
ment Training
Electronic Instrumentation
& Servo Fundamentals
Electronic Principles for
Automation
Electronics and Applied
Calculus
Electronics Technician
First Class Radiotelephone
License
Fundamentals of Electronic
Computers
General Electronics
General Electronics with
Electronic Equip. Trng.
Hi-Fi Stereo and Sound
Systems Servicing
Industrial Electronics
Industrial Electronics Eng.
Industrial Electronics
Engineering Technician
Numerical Control
Electronics & Maint.
Practical Radio-TV Eng'r'g
Practical Telephony
Principles of Radio-
Electronic Telemetry
Principles of Semiconduc-
tor-Transistor Circuits
Radio Servicing with
Equipment Training
Radio & TV Servicing
Radio & TV Servicing with
Equipment Training
Second Class Radiotele-
phone License
Sound Systems Specialist
Telephony Electronics and
Radio Communications
TV Receiver Servicing
TV Technician

I.C.S., Scranton, Penna. 18515

DECEMBER 1967

[]
#  Without cost or obligation, rush me your famous “Success Package''—(1) “How to Succeed” booklet,
i 52; sample lesson demonstrating |. C. S. method,
i 3) catalog for program of study |I'm interested in: _
] W (Print name of course. See list.)
r.
: Miss Age
p Mrs.
i Address.
: City State Zip Code
: Occupation Employed by Working Hours——A.M. to———P.M.
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you the edge over the un-

Nicholson Hacksaw
blades zip through
metal and make the
choicest cuts. Hard,
super-sharp teeth give

ruliest metal.

Next time you've got a
sawing job to do, be choosy.
Make your choice Nicholson
or Black Diamond Hacksaw
blades. Nicholson makes a
complete line of quality hand
saws and power saw blades, too.

Send for your free copy of the
sawer's handbook, ‘‘Sawology."
Please include your name, address,
Zip code.

There’s never a dull moment with

NICHOLSON

Nicholson File Co., Providence, R. 1. 02904
Quality cutting tools.

® ®
5 .
% 2
e v.S. l-‘ )
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Sidewalk cash dispenser

Customers of a British bank who need
cash after hours just drop a credit card
into a slot in this bank dispenser, punch
an identification number (not on card)
on the buttons, and out comes £10 ($28).
To foil card thieves, the mechanical teller
clams up if the wrong number is punched.

o L
s

Bulbous beak for biggest boat

The biggest ship ever built in a Euro-
pean yard is this 191,000-ton Esso tanker,
here being fitted with a bulbous, 200-ton
lower bow. The upper bow weighs 70 tons.
Constructed at Kiel, Germany, the vessel
entered service recently hauling oil from
the Middle East around the tip of Africa.






A handful of
compact power

"\ 30,000 rpm!

SHORT CUTS AND TIPS

FROM HERE AND THERE

—

‘ Cabinet handle added to stralghtedge

A plastic draftsman’s straightedge
makes a fine tool for general shop use.
Apply a few dabs of rubber cement to
the bottom and let dry for skidproofing.
Add a cabinet handle (countersinking

‘ screwheads) and it’s easier to control.
R. CArOoTOSTO, Greenlawn, N.Y.

DREMEL MDTO-TOIJI.
with constant-torque

permanent-magnet motor

This new space-age miracle motor is
super powered. For its size, the fastest,
most powerful electric hand grinder ever
built. Compact — weighs only 11 oz. Has
shockproof Lexan housing. Has more than
twice the power of previous models. Col-
let sizes; %", %, X" and )&". Three
models available — $22.95 to $39.95.
See your dealer or write direct.

No. 270 with bronze bearings. . ... $29.95
No. 280, ball bearing construction. . $39.95

Complete with No. 270
Moto-Tool and 34 accessorigs
for grinding, polishing,
carving, sharpening,
sanding, routing, ete.

DREMEL MFG. CO., Dept.127-L, Racine, Wis. 53401

New, 144-pa cfa “Dremel Handbook of Crafts,
thhnes. and Projects.’”” Only $1.00.

] Please send book. | enclose $1.00
1 Send free power tool literature.

Bike spokes support shelves

You can make braces and hangers for
shelves using bicycle spokes. They are
light, strong, and easy to work with. Get

PRI i sk A R
P TBEE. s il iYL a b el
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them in varying lengths to suit any job.
CAREY BAKER, Johnstown, Pa.



% The Chrysler Crew has more that’s new! More new
”E"{W fun-engineered outboards for racing, skiing, fishing, cruising!

Looking for big all 'round outboard power? Power to race? Ski?
Cruise? You just found all the power you need right here—
starting with Chrysler's fiery 55—the only two-cycle, two-
cylinder outboard in its power range. There are 35's and 45’s,
too—and spectacular 75 and 105 performers. Each is loaded
with the latest outboard engineering advancements: Fuel

105 hp. for big boat fun!

k3
MARINE PRODUCTS m

Chrysler's new Action Line offers 35 outboard models, 18 brand-new, in
ten horsepower ratings from the thrifty 3.5 fishing outboard to the bruising

economizer throttle, thermostatic cooling, exceptional sound-
proofing, and the big 75 and 105 are now equipped with
Chrysler’s exclusive new MAGNAPOWER, outboarding’s most
advanced, most dependable ignition system! 35 models in all,
including 8 brand-new, low-profile, high-performance fishing
models. See them at your Chrysler Crew dealer’s today!

A tough choice, because they're all tough to beat—the
Chrysler 35, 45 or the 55—the world’s only 2-cycle,
twin-cylinder outboard rated 55 hp. by 0.B.C.

CHRYSLER

CORPORATION




Flex-blade fan cuts power loss

Forget about viscous couplings and other
fan clutches—this flexible-blade fan adjusts
pitch to engine speed. The blades flatten
when the engine speeds up, minimizing over-
cooling, cutting fan noise. It’s made by the
Schwitzer Division of Wallace-Murray Corp.,
1125 Brookside Ave., Indianapolis 46207.

FOR YOUR CAR

Vacuum tester has many uses

This new tool at left is called the Stant
SVT-260A vacuum tester and can be
used for testing the distributor vacuum
advance, transmission vacuum-modulator
controls, vacuum controls on air con-
ditioners and heaters, throttle-control
valves, brake-booster vacuum tanks, and
various other vacuum-operated units. In-

structions come with the unit from Stant
Mfg. Co., Connersville, Ind. 47331.

Headlight grilles for imported cars

This chrome-plated grille protects your
headlight glass against flying stones and
parking mishaps. Installation is easy—just
clip onto the headlight rim. A set for Volks-
wagens costs $10; for MG, T'riumph, and other
British sports cars, $9. J. C. Whitney Co.,
1917 Archer Ave., Chicago 60616.

Lightweight trailer for cars or boats

Here’s a low-loading, ultralight trailer
that comes in three sizes with load capac-
ities of 1,500 pounds, 2,400 pounds, and
3,400 pounds. T'ires are six-ply high speeds.
All models have dual safety chains, alumi-
num loading ramps, front dolly wheel, dual
stop and turn signals. Electric brakes are

optional at extra cost. Prices range from
$525. Trailex, Inc., 600 W. Main St., Can-
field, Ohio 44406.
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'68 Buick. Now we're talking yourlanguage.

| "*I'fhé new 230-hp.,V-8 engine runs on
-_regular gas. It’s standard on all
. Skylark Custom models.

~Onthe Skylark two-door models, we
shortened the wheelbase from 115 to 112

~inches. Widened the front track to
59 inches.The result: quicker handling,

< flatter cornering, better front-end stability.
And abo\re all, easier parking.

“ Wotilldn’t vonu reallv rather have ?

Every Buick comes witha
full line of GM safety
equipment, including energy
absorhlng steering column
and seat belts with
pushbutton buckles

for all passenger positions.




FIX IT WITH PLASTIC WOOD...
IT WILL STAY FIXED!

That loose hinge will stay put, when
you use the great little fixer-upper:
PLASTIC WOOD. It's the way to fix
anything made of wood...because
when it hardens, it's just like wood.
Handles easy as putty. Does a ""pro™
job on busted furniture, loose screws,
filling nicks, gouges—you
name it! Great outdoors...

resists weather. 5 colors, so
you can match the job you're work-
ing on, Don’t be without PLASTIC WOOQOD!

A repairman can cost
$15 a shot.

R S

®
3~IN-ONE costs
1€ a shot.

You can head off many un-
necessary repair bills, with a
few drops of 3-IN-ONE Qill
Cuts down wear on moving
parts...things last longer. Also
3-IN-ONE can keep rust from getting started. When you
spend good money for a sewing machine, power drill,
bike, etc....shouldn’t you spend a few cents to pro-
tect them? Regular. Electric motor oil. Or handy new
spray can, 3-IN-ONE...it's wise insurance.
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SHORT CUTS AND TIPS

FROM HERE AND THERE

|

Distributor cap makes a desk aid

Pencils, pens, and other desk parapher-
nalia stay put when parked in a distribu-
tor cap. Clean the cap, apply a coat of
cream enamel, and decorate with flower
designs. Make one for the shop for twist
drills and punches (omit floral design).

WALTER E. BURTON, Akron, Ohio.

Hose clamps from metal strap

Perforated metal strap can be substi-
tuted for a hose clamp for special jobs.
It is flexible, and you can bend the re-
quired length around hose, tubing, or pipe.
Secure it with bolt and nut or a screw.

MICHAEL ZUroY, Ludlow, Vt.
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You don’t even have to be sneaky about it. The Skeeter
really /s a family machine.

Not that it won't hold its own in fast company — because
it will. Especially this year with its new higher power, lighter
weight, and high speed gearing.

But the important thing is — the Skeeter is not just a one-
man machine. With two adults aboard and a Sleigh-Mate
sled on behind, it will still go faster than most people will
care to run over most kinds of terrain.

And wherever it goes — it goes quietly — up to 50% more
quietly. Which means you can enjoy the winter wilderness
without spoiling things for everyone else around.

This year — if you get into a tight spot — you can back out.
Just flip the reverse lever and spare yourself the work of
tugging and hauling the machine around. (Your wife will
like that.)

The new Evinrude Skeeters have /uxury features you're not
likely to find on other machines. Electric starting. A new
4-way control that pre-sets everything for starting, auto-
matically. A fully enclosed engine with a tilt-up hood. Sports
car dash panel. Built-in storage space. Overnight parking
stand. You name it — Evinrude’s got it.

A visit to your Evinrude Skeeter dealer could make this the
greatest Christmas since Father's Day.

Send for free '68 Skeeter catalog. Evinrude Motors, 4285 N. 27th Street,
Milwaukee, Wisconsin 5§3216.

EVINRUDE

first in p <= outboards

?"_ Div. of Outboard Marine Corporalion

an Evinrude Skeeter
for your family




Now's a great time to be a ‘Jeepster’
owner! Snow? Forget it! Make your
own tracks. Settle back in those bucket
seats. Then, flip one lever into ‘Jeep’
4-wheel drive...and make the deep
stuff say “uncle”! Choose the jaunty
‘Jeepster Commando’ Station Wagon
or bold, brash ‘Jeepster’ Convertible

TRl e QEWLER, SEIOEE DR

with continental spare. 4-wheel drive
and 4-cylinder engine are standard on
all models. Add your choice of sporty
options like husky V-6 with (or without)
Turbo Hydra-Matic* automatic trans-
mission; sports console; power brakes;
air conditioning. There's also a jaunty
Roadster model. And a snappy Pick-

Whips through snow
like a team of huskies.

up. All smooth performers on the road
...all tougher than nails when you're
out in the rough. Holy Toledo...what a
car! You've got to drive it to believe It.
See your ‘Jeep’ dealer for a test drive.
Check the Yellow Pages.

"Jeepster and “Jespster Commande’ are trademarks of vehicles made by and only by

KAISER Jeep CORPORATION

TOLEDO, OHID 43601,

——
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4-wheel drive fun cars



HERE'S HOW IT WORKS:

Amazing New Five-Cyl

Inder,

Two-Stroke Radial Engine

If you thought two-stroke engines
were strictly for lawn mowers,
there’s news: This fuel-injected,
liguid-cooled, 190-cubic-inch
version may power the

lightplane in your future

By JAMES W. WRIGHT/PS West Coast Editor

Highest power per pound for any production gaso-
line engine is claimed for this neat little 270-hp.

vﬂu know those little two-stroke en-
gines you see on lawn mowers, chain
saws, and go-karts? Well, they've grown
up. In one of the most revolutionary en-
gine developments in recent years, engi-
neers are putting the two-stroke to work

flying airplanes. A few highlights:
® A new McCulloch Corp. airplane en-
gine has the highest specific power out-
put of any production-designed, gasoline-
burning engine In the world. Despite its
Continued

two-stroke designed for lightplanes. Note V-belt
coupling to prop; like engine, it's simple, reliable,




o R

Cessna 337 Skymaster flies with new engine as pusher. It has been tested thousands of hours.

light 365-pound weight, it delivers 270
horsepower.

® Like all two-strokes, it is simple and
reliable as well as being light. This means
greater safety in the air, more speed or
payload, and a great deal less mainte-
nance.

® Mechanically speaking, the engine
has a number of unusual refinements re-
sponsible for its amazing performance:
fuel injection, liquid cooling, turbo-super-
charging, and oil-lubricated crankcase (no
mixing of oil with gasoline here).

® On the other hand, it has all of the
conventional two-stroke’s mechanical sim-
plicity: no valves to stick or burn, no
camshaft—and none of the cost and weight
of these parts.

How it happened. McCulloch, famous
as the world’s largest builder of chain
saws, third largest in outboards, and the
maker of the hottest go-kart engines avail-
able, knows a lot about two-strokes. (One
of their go-kart engines, for example,
welghs a scant 10 pounds and develops a
whacking 12 hp. from six cubic inches.)

In searching for a new field to conquer,
they uncovered an unfulfilled need in the
lightplane market. Although they had
built thousands of two-stroke (flat four
and six) engines for flying target drones,
they had never before gone into FAA-
certified power plants for airplanes. There
would be, they were told by airplane
manufacturers, a definite demand for an
engine that would have these qualities:

The highest possible reliability in the
air, smoothness (low vibration), and qui-
etness under all operating conditions. It
should be economical, not only in initial
cost, but easy to install and maintain,
and have low specific consumption of
readily available fuel, such as aviation
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gasoline. High performance for both
weight and size was needed to get aero-
dynamic efficiency.

While McCulloch engineers thought
they could meet these specifications, two-
stroke engines for airplanes were consid-
ered an offbeat idea.

“If you want to get into airplane en-
gines, why not build turbines?” McCul-
loch was asked. Investigation showed
that the gas turbine is just not ready for
the less-than-300-hp. lightplane power
plant because of its high fuel require-
ments and cost.

Building an engine. The most obvious
feature of the McCulloch TSIR-5190 is
that it is liquid cooled. Because of some
radical improvements in heat exchangers
and coolants, liquid cooling offers definite
advantages, among them a quieter, clean-
er engine that is easier to put inside a
lightplane.

Liquid cooling may even make the en-
gine lighter than an air-cooled equivalent.
J. L. Dooley, engineer in charge of Mc-
Culloch’s Advanced Development Divi-
sion, says that even including the sealed
glycol radiator and coolant circulating
pump, the engine is lighter than a com-
parable air-cooled engine because the
power output In a liquid-cooled engine
can be increased so markedly.

The cooling system is fully sealed, with
the coolant passages cast integrally with-
in the one-piece, die-cast (aluminum)
cylinder block. Coolant is passed around
the exhaust-port bridges (exhaust-bridge
temperature is considered to be one of
the limiting factors of engine output), as
well as around the cylinders, cylinder
heads, and plugs.

This insures more uniform cooling of

[Continued on page 166]




Liquid-cooled, fuel-injected two-stroke develops 270 hp.

RADIATOR

r :

DISTRIBUTOR

SLIPPER
CONNECTING RODS

SINGLE-THROW
CRANK

INJECTION |
PUMP

SHIELDED

' REENTRY SPARK PLUGS

COMPRESSOR
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TURBO-SUPERCHARGER

Five cylinders in a radial arrangement around a single-throw crankshaft operate on a two-

stroke combustion cycle. Slipper con-rod bearings are practical because there is no tension
on the rods in normal operation. Timed gasoline fuel injection and pressure lubrication l
eliminate the usual oil-in-the-gas problems of conventional two-strokers. Oil is not mixed
with the fuel, so spark-plug fouling is not a problem. Scavenging air is supplied by a turbo- \
supercharger aided by a crankshaft-mounted reentry compressor for starting and accelera-

tion. Two sets of intake ports on opposite sides of the cylinder admit air from the plenum ‘
chamber, which is pressurized by the blowers. Liquid-cooling chambers are cast as an \
integral part of the aluminum cylinder block. The cooling system is sealed.
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Gan New Non-Lethal
Weapons Gontrol Riots?

The noted creator of Perry Mason tells you about the weird new
police weapons that could control civil disorders, or even desperate
criminals, without endangering the innocent

By ERLE STANLEY GARDNER

With crime, civil disorders, and other
disturbances at record highs, our police
need modern means of coping with new
challenges to law enforcement.

Every year, police officers kill and are
killed while performing their duties. Are
these deaths necessary? In an age when
science can split the atom or take us to
the moon, it is unthinkable that this same
science can’t give our law officers better
tools for their job.

Present-day police weapons are unfitted

for the present-day situations confront-
ing the officer responsible for keeping the
peace. The handgun is both a lethal and
an awkward weapon. While we have given
him nothing better for coping with an
armed criminal, for most of the jobs the
policeman has to do, it is almost useless.
It is an all-or-nothing weapon.
Fortunately, movements are under way
to give the police weapons more in keeping
with their responsibilities.
Continued
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Non-lethal weapons subdue the violent without physical harm

Chemical Mace, an extremely effective incapacitating
gas, is a highly purified form of tear gas (phenyl-
chloromethylketone) mixed in a liquid carrier. Un-
like ordinary tear gas, it affects only the person
hit with it, violently but without causing permanent
injury. The device shown has a 20-foot range.

A bill to establish a National Institute
of Criminal Justice is among legislation
pending before the Congress that is cer-
tain to be acted upon. As concelved by
Representative James H. Scheuer of New
York and other congressmen, it would de-
vote millions of dollars to finding new
crime-fighting tools and techniques.

Let’s see how one of these new devices,
now under development, might save a life
in a typical law-enforcement situation.

A police officer sees a car flash by at
excessive speed. He usually has no al-
ternative but to give chase, using his red
light and siren. Eventually, after many
risks—to himself and to innocent motor-
ists—he forces the offender to the curb.

He has no way of knowing whether he
has been chasing just an irresponsible
driver or is dealing with a potential killer.
The policeman is armed with a revolver.
The man he is apprehending may well be
armed, too.

The officer must get out of his patrol
car and approach the suspect. The sus-
pect, with his hands concealed inside the
car, can have his gun cocked and ready
to shoot.

Who shoots whom? If the suspect
shoots first and kills the officer, it is just

20 l POPULAR SCIENCE

Hit with heavy drops of spray, policeman’s assailant
suffers a burning sensation and intense tearing. His
eyes close and he falls to the ground, recovering
20-30 minutes later. Chemical spray interacts with
skin oils, and the recipient carries a personal cloud
of tear gas with him. Bystanders are unaffected.

too bad. The department gives the brave
man a funeral; a few dollars go to his
widow. The man who fired the shot may
or may not be caught.

If, however, the officer shoots first and
it turns out that he has misjudged the
suspect and shot a man whose only crime
was speeding or car stealing, there is a
terrific furore about police brutality.

If the officer could avoid the 90-mile-
an-hour chase and the resulting confron-
tation, a life might well be saved. It
could be done by equipping the police car
with a device that would shoot a plastic
container marking the speeding car with
an identifying dye. The officer could then
quit the high-speed chase and radio ahead
for a road block.

Inventors are working on many other
new crime-fighting weapons. Some have
already been perfected. The old-fashioned
nightstick is not just a billy club any
more. Already on the market is one that
delivers an electric shock—without injury.
Another nightstick can spray a disabling
gas, or a dye that will indelibly mark the
person at whom it is pointed.

The nightstick as a real weapon. An in-
ventor is working on another remarkable
nightstick which, in addition to these fea-




A bottle shatters against a tough, transparent riot
shield made of a new plastic called Merlon polycar-

bonate. The shield weighs less than five pounds
but withstands the heaviest blows from clubs,
bricks, and rocks. For protection against snipers, a
lightweight bulletproof nylon vest (not shown) has
been developed by Davis Aircraft Products. Final
touch: riot helmets with transparent plastic visors.

tures, will have a series of hollow tubes
encircling it. Each of these tubes is
actually a miniature small-caliber rifle
barrel. At the butt end of the stick is a
spring-loaded firing mechanism. Pressing
a button fires bullets from the tubes in
rapid succession. If this invention can be
perfected, the recoil will be exactly in
line with the holding force. Thus there
will be no tendency for the weapon to
jump after each shot and so destroy the
aim—making it easier to disable a crimi-
nal without killing.

Already available is a hand-held de-
vice that ejects a spray of fine droplets
that instantly tranquilize any person, or
even a group of persons. There is no
bloodshed, no violence; the people simply
lose their aggressive impulses.

Flashlight aiming beam. Still another
development in the works is a flashlight-
revolver that will throw a concentrated
beam of light with a small black dot in
the exact center. When a button is
pressed, the revolver fires a projectile at
the exact point covered by the black spot.

As matters now stand, an officer mak-
ing an arrest at night has to hold a flash-
light in one hand and, if needed, his gun
in the other. If the person arrested has a

Guns that shoot tranquilizing drugs to quiet the vio-
lent are being developed. Psychiatrist Dr. William
C. Conner of Emory University demonstrates one
type he has used on volunteers. Originally designed
by Palmer Chemical and Equipment Co. for use by
wildlife rangers and zoo employees, the gun fires
a dart-syringe. Problem remaining: to choose the
best drug for law-enforcement purposes.

firearm and tries to use it, the officer must
try, simply by the feel of the weapon, to
put a bullet within the circle of light
thrown by his flashlight.

With the new weapon, a projectile will
speed unerringly to the exact point nec-
essary to subdue the prisoner.

In the future, officers cruising along in a
squad car at night may have a radar field
that will react when passing a pedestrian
who is carrying a revolver.

Already a “sniffer” has been developed
by which it is possible to detect certain
odors. For instance, the faintest possible
trace of nitroglycerine in the atmosphere
can be picked up at once. A person try-
ing to smuggle a bomb aboard an airplane
would be detected the minute his baggage
started down the loading ramp.

Handling crowds. New weapons are
being perfected for handling unruly
crowds. If members of a mob intent on
wanton destruction suddenly find them-
selves sprayed with a liquid that turns a
deep red and cannot be removed for days,
they may think twice before breaking
the law the next time.

Tranquilizing darts can supplement an
officer’s “hardware.” Tear gas, now wide-

Continued
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Erle Stanley Gardner (left), best known as a
mystery writer and creator of Perry Mason,
has a deep interest in police science. He
and Ernest V. Heyn (right), PopuLArR Sci-
ENCE Associate Publisher and Editor-in-
Chief, recently planned this article at the
Gardner ranch in Temecula, Calif.

ly used, can be replaced in certain cir-
cumstances by a new gas that takes away
all belligerent impulses and leaves the
subject doclle as a kitten.

Lights and sound. These weapons lend
themselves to the control of civil disorders,
currently one of the most challenging
areas of police work. Other possibili-
ties for controlling unruly crowds with-
out injury or death include machines that
flash lights of such high intensity and
broadcast sound at such high level as to
produce unbearable discomfort.

Already developed, but not in produc-
tion, is another “soft” weapon that could
help prevent fatalities: a truck-mounted
foam thrower that literally buries mobs
under mountains of soap bubbles. Riot-
ers are harmlessly isolated from one an-
other and lose their sense of direction.

Versatile tanks. A 20-ton anti-riot tank
is another recently demonstrated device.
It includes a directional electronic noise-
maker, a tear-gas gun at the front, and a
nozzle that projects a stream of water
at the tank’s rear to disperse crowds or
fight fires. A bulletproof plastic dome at
the top has firing slits for other weapons.
The tank can carry up to 15 policemen at
speeds of 35 miles an hour.

Nor has the policeman himself been
neglected. The latest in protective gear
includes a lightweight shield that can stop
anything from thrown missiles to bullets.
A helmet with a transparent plastic visor
gives the same protection to head and
face. New lightweight bulletproof vests
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made of nylon can protect policemen
from snipers. The vests, which have de-
tachable front and back sections, can
even stop high-velocity rifle fire.

Science, in fact, is making great strides
in the whole field of crime detection.

One firm, for instance, has worked out
a method by which magnetic dust can be
placed upon various materials in such a
way that latent fingerprints can be devel-
oped on paper, just as the police can now
develop latent fingerprints on a metallic
surface or a sheet of glass.

This method is so effective that latent
fingerprints have even been developed on
a sheet of cleaning tissue so that the ex-
pert can make a valid comparison.

With such promising new developments
under way, we should be able to look for-
ward to more effective law enforcement.
The new weapons will reduce fatalities
and Injuries by making it possible to use
only the amount of force needed to sub-
due a criminal, or to stop riots before they
get started.

Salute to the policeman. But there is
one other “weapon’”—outside the field of
hardware—a weapon you can wield in the
war against crime.

It is difficult to get the right kind of
men for police work. What would do
more than anything to attract the supply
of new, intelligent recruits we must have
is a feeling of public appreciation and
awareness that the police are working for
you.

The officer, as a matter of course, risks
his life to protect you and your family
and your loved ones.

It would put an excessive burden on
the taxpayers if officers were paid what
their job is really worth—in folding mon-
ey. But there is another kind of compen-
sation. I am referring to a demonstration
of respect for the law and the officer who
upholds it, a greater attempt to under-
stand his problems, and an occasional
verbal pat on the back.

What would happen if someday you
approached a policeman and said, “Offi-
cer, I just want to shake hands with you.
I want you to realize that as a citizen 1
appreciate what you’re doing.”

On second thought, you’d better not do
it. That policeman might faint dead
away and strike his head on the curb
when he fell. > B
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Dialed book goes onto a spiral chute
(right) which delivers it to reading room.

In this library you
dial a book

Even libraries are getting auto-
mated. In Holland’s Technical Uni-
versity at Delft, a patron looks up
the location of a book he wants—
and dials for it. The digits on the
dial denote the stack, shelf, and
location on the shelf. The idea
filled a need to speed up delivery of
reading matter as demand began
to outstrip clerking facilities.

A
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Low tractor for jet loading

A new “stretched,” ground-hugging version
of United Air Lines’ three-engine Jetliner
posed a problem—how to slip a tractor be-
neath it to pull dollies containing preloaded
baggage and cargo. So the company de-
signed this 35-inch-high minitractor. Stew-
ardess Jeanne Ketchem helps demonstrate.

Hot sheets for accident victims

Get yourself hurt on a mountain or in a
cave in Europe, and rescuers can see that
you're kept warm while they carry you to
safety. A 12-volt backpack battery in this
British invention provides current for heat-
ing elements in plastic sheets which are
wrapped around the patient.
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New Chevelle is a bit bigger all around—Ilonger, wider, higher, and heavier—than last year.

THE NORBYE/DUNNE REPORT

CHEVELLE MALIBU V-8

America’s most popular intermediate

Acceleration from 25 to 70 m.p.h. to simulate a
merging or passing situation took 12.3 seconds.
Average time from standstill to 60 was 12 seconds.
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With disk brakes on the front wheels, the Chevelle
Malibu V-8 stopped in 144 feet from 60 m.p.h. after
warm-up, without locking or skidding on any wheel.
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Want big-car luxury, comfort,
and ride in a medium-size car?
Chevelle may be your answer

PHOTOS BY BILL MORRIS

Ps Automotive Editor Jan P. Norbye
and Detroit Editor Jim Dunne spent a
full week with a new Chevelle, driving it
on all kinds of roads and putting it
through a series of rigorous tests at the
Bridgehampton race circuit on Long Is-
land, N.Y. It is really better than last
vear’s Chevelle?

The ’68 Chevelle is a truly new car,
with one-inch-longer wheelbase and one-
inch-wider track front and rear, a new,
beefier perimeter frame and revised body
mounts, refined rear suspension, and an
enlarged V-8 engine. There’s more pas-
senger space, but trunk space has been
severely cut.

The new Chevelle is 3.8 inches long-
er than the old one and 107 pounds




PS test equipment includes (from left): pressometer,
stopwatch, fifth-wheel speedometer, Tapley meter,
and pressometer sending unit (on brake pedal).
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Chevelle trunk is shallow and spare wheel takes up
half the floor space. Useful trunk space was 17.1
cubic feet in '67 model; now it's only 12.8.

L
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Recessed ignition lock is fine for safety but incon-
venient for men with big fingers. The recess should
be big enough to allow a good grip on the key.

heavier. In acceleration tests, the new
307 V-8 gave the exact same figures as
the 283 V-8 we tested in ’67. Our 0-60
time was 12.0 seconds, 0-80 was 22.5
seconds. Since the transmission reacted
better on kickdown, going from 25 to 70
took only 12.3 seconds against 13.8 with
the old car. Fuel consumption was high-
er—14.05 m.p.g. against 16.4 last year.

We specified disk brakes on this car
and they were an enormous improvement
over the standard drum brakes. Actu-
ally, the brakes on this new Chevelle
broke all records. We test brakes by mak-
ing 10 easy stops from 60 m.p.h. at one-
minute intervals to warm things up and
then stopping as quickly as possible
without locking any wheel. The Che-

........
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Chevy’s 307 V-8 has the distributor hidden behind

the air cleaner, and there’s little access room to

get at the two rear left-bank spark plugs.

Huge crushable armrest acts as cushion in side
impact, while spring-steel door handle will bend
away. Vent-window crank is a nice luxury-car touch.

ST T —

.

Instruments are recessed and entire dash area is
padded. Horn ring is replaced by keys in steering-
wheel spokes. Amps and temp have only idiot lights.

velle came to a complete stop from 60
m.p.h. in 144 feet. Fantastic. Last year’s
Chevelle needed 259 feet to stop, in an
identical test procedure.

Disk brakes not only stop you In a
shorter distance, but pedal pressure stays
the same as when the brakes are cool
and there i1s no side pull at any time.
Disk brakes should be the most popular
option this year—they add only $80 to the
cost of the car.

The interior has been designed with
safety in mind. In addition, there are
many luxury-car touches: hideaway
wipers—articulated on the driver’s side
—and vent-window cranks, for example.

You get a feeling of luxury, too, from the
Continued
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rich materials used on the upholstery
and door panels. The heavy padding on
all interior surfaces adds to the higher-
priced-car feeling.

The ride is definitely luxurious. The
Chevelle is one of the quietest-riding
cars in its class. But the engine is not
particularly quiet. The passenger com-
partment is far better insulated from
road shock and vibration than from me-
chanical noise. Wind noise 1s very low,
too, so more engine noise gets through
to you.

The car handles pretty well overall,
though why they use such a slow steering

........
T
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On a long, constant-radius turn the Chevelle is ideal.
The car is stable and fully under control, with a
marked initial understeer and some body roll.

If you accelerate hard in the turn, rear-wheel slip
angles will build up, and the car heads nicely for
the next straightaway in complete balance.
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Sudden high-speed lane change is Chevelle’s weak point. Up to 55
m.p.h. it's okay. At higher speeds, the steering response is slow.

ratio with power assist is a
mystery. It took 41/ turns,
lock to lock. In addition,
pump catch set in very ear-
ly in low-speed maneuvers,
such as the slalom test with
pylons spaced at 40 feet.
Maximum steady speed was
18 m.p.h.

But it feels great on a
long, high-speed curve. It
doesn’t lean much, and it’s beautifully
balanced. Perhaps it should have done
better in the high-speed lane change. But
steering response is slow, and there 1s a
certain amount of body movement and
tail-wagging which stiffer springs would
cure. However, if you go to stiffer springs,
the boulevard ride will be lost.

The standard V-8 Chevelle will no
doubt satisfy most people for all-around
use. It has enough power to haul a 1,500-
pound trailer at any legal speed. Per-
formance enthusiasts who can afford the
gas bill will go for the SS 396. And there’s
a nice, smooth, 230 six available.
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Facts on the Chevelle Malibu V-8

DIMENSIONS (inches)

Wheelbase ................. 116

FLODY TACK oouwn sa o5 e aw wso 59

Reartrack .................. 59

LOnEIR coussnsn s 5 58 s vann 200.8

1T R T 76

Height . .. .................. 53.5

Front leg room (max.) ........ 42.7

Front head room ......... 38.2

Rear leg room (min.) ......... 34.7

Rearhead room ............. 37.1

ENGINE

TR o oo s s v @ OHV V-8

Displacement ... ............ 307 cu. in,

Bore & stroke: .. ...« .. e o 3.875 x 3.25 in.

Compressionratio ........... 9:1

CArBUretion -9 &= 58 i e amiws Single 2-bbl.
Rochester

Power @ rpm. .......c.ouo.... 200 @4,600

Torque @ rp.mM. ......c000ss. 300 @ 2,400

CHASSIS

TrANSMISSION v wn o5 i o5 s Powerglide (2-
speed)

AXEe TaYID: s o vaeisaiin 3.08:1

EIRS oo mmaRs o b8 R Uniroyal Laredo

Tire Size . ....civevnvesnssos 7.36 x 14

Brakes .ooiuaeis i aaleyi Disks front,
drums rear

Steeringratio . .. .... ..., 20.4:1

Turns, locktolock ........... 4.25

Turning diameter . ........... 40.6 ft.

Curb WelRhY . .o0 on o dvasssa 3,395 |b.

PHEE IBASICY .0 o v v sowe s $2,608

Price (astested) ............. $3,053
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Rebel stands out for huge glass area and good visibility, high ground clearance, and big bumpers.

THE NORBYE/DUNNE REPORT
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RANMEBLER REBEL 770

..practical, sturdy, and quiet

Facts on the Rambler Rebel 770
DIMENSIONS (inches)

Wheelbase ................. 114

Fronttrack ................. 58.6

RORP HBOR s v 55 s 58.5

Length .................... 197

WOEER o aaiasiigars B V8 5 E 77.2

Helght .. o vovunnossses o 54.6

Front leg room (max.) ........ 42.6

Front head room ............ 39.8

Rear leg room (min.) ......... 38.6

Rearhead room ............. 37.75

ENGINE

TVEB o o8 o o ealesmeenes OHV V-8

Displacement ............... 290 cu. in.

Bore & Stroke . . ... .......... 3.75 x 3.28 in.

Compressionratio . .......... 9:1

Carburetion ................ Single 2-bbl.
Holley

Power @ r.p-m. . .....ovvvnnn 200 @ 4,600

forque @ F.Ppm: oo i as 285 @ 2.800

CHASSIS

Transmission .......
matic (3-speed)

e ratlo : ;. i cisevaaa vs v 3.15:1

TR s oiv s e snaes 5 By Goodyear Power
Cushion

IV SEER icicomsmensra\vn &3 o5 ok 7.35 x 14

Brakes ....... ... .. ..., Disks front,
drums rear

Steering ratio . .............. 20.9:1

Turns, locktolock . .. .. ... .. 4.25

Turning diameter . .. .. ....... 37.5 ft.

Curb weight . ............... 3,163 |b.

Price (basie) ..oouvuws vveaasin $2,519

Price (astested) ............. $3,115
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It’s no car for grandma—but
you might want the lively V-8
and the supersafe disk brakes

PHOTOS BY BILL MORRIS

The new Rebel got the full treatment
from PS testers Jan P. Norbye and
Jim Dunne. Their comments on power,
handling, comfort, and safety may sur-
prise you:

The Rebel was an all-new car last
year, and the changes for ’68 are minor,
like the new door handles, safety marker

lights, and redesigned tail lights. Rebel
Continued

Instrumentation is simple and straightforward. All
gauges and knobs are identified by lighted labels
at night. The dash padding is generous.
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Brake pedal is mounted high off the floor. Toes
can get caught when your foot swings over—or do
all Rambler drivers use their left foot on the brake?
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Spacious interior is marred by the high transmission
tunnel, seven inches in back, 8145 inches in front.
Front passengers face smooth panel surfaces.

e A
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Engine accessibility is uncommonly good for a V-8,

even if the power unit sits very low in the chassis.
Spring towers leave plenty of room to reach plugs.
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is the only one of Detroit’s intermediates
not to undergo a complete styling change
for ’68. Actually, the clean and boxy
four-door body makes a lot of sense. The
Rebel is 3.8 inches shorter than the Che-
velle, four inches shorter than the Fair-
lane, and 5.7 inches shorter than the Bel-
vedere. But if you add up the figures on
leg room, head room, and hip room,
you’ll find that the Rebel has more in-
terior space altogether than the other in-
termediates. The inside dimensions are
the same as in the Ambassador.

With a bigger inside and smaller out-
side, the car is easier to park. With its
shorter wheelbase, it also has a tighter
turning circle than the other intermedi-
ates. Some short-wheelbase cars give
you a bad ride, but there are no 1ill effects
on ride comfort from the Rebel’s 114
inches between wheel centers. It proved
free of pitch motions at all speeds on all
road surfaces.

The all-coil suspension system also
proved satisfactory in all the handling
tests. There is a good deal of body roll
on hard turns, but you never risk losing
control. The power steering seems terri-
bly slow, however, with 41/ turns lock to
lock. You don’t really need power assist
with that 20.9 steering ratio—we would
have liked something around 17.5, with
no more than three turns lock to lock
(or variable-ratio steering).

The controls and gauges are well
placed, right in front of the driver. You
can tell the interior is designed for safety
when you look at the smooth surface of
the whole panel. At night, all labels on

o

Rebel reached 60 in 11.2 seconds, 80 in 21 seconds.
Speeding up from 25 to 70 took 11.2 seconds. At
an indicated 60 m.p.h., true speed was 59 m.p.h.




Terre.

no fade, no increase in pedal pressure. With hot
brakes, Rebel stopped in 144 feet from 60 m.p.h.

Two sudden lane changes within 180 feet at 60
m.p.h. were tried on Rambler several times. It didn't
knock down a single marker of lanes and barriers.

the controls light up, so you don’t have
to pull or twist a knob to find out what it
does. Ashtray and glove box are of use-
ful size and well placed.

Too bad you can’t get the reclining
seats in this standard four-door sedan—
only in the ‘coupe and two-door hardtop
model. It’s a great fatigue-reducing de-
vice that should be standard.

Brake performance was great. The
front disks really do the job. The Rebel
stopped In 144 feet from 60 m.p.h. with-
out wheel locking, after 10 warm-up
stops. We have never tested a car with
better brakes. No fade at all. No side
pull or grabbing.

As for speed, it tops well over 90. We
did 0-60 in 11.2 seconds, 0-80 in 21 sec-
onds, and jumped from 25 to 70 in 11.2
seconds, with kickdown to Low.

Average fuel consumption was a cred-
itable 15.4 m.p.g.

Under-the-hood accessibility is re-
markably good for a V-8. The distributor
is right In front of your nose, and you
can even get at the rear plugs on both
sides without too much trouble. You can
probably even change the oil filter with-
out getting yvour clothes dirty.

The Rambler engine is remarkably
quiet, whether it’s idling or working on

Ten half-g warm-up stops from 60 m.p.h. produced
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Slalom test between cones spaced at 40 feet gave
20-m.p.h. maximum speed. Faults: slow steering
and beginning pump catch in the power assist.

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

Despite strong body roll, there’s no loss of han-
dling precision. Rear end tracked well, and the car
understeered firmly in all high-speed maneuvers.

full throttle. AMC engineers have done
a great job of silencing the rush of in-
take air and keeping mechanical noise
down. It’s not a matter of noise iInsula-
tion. The hood doesn’t have any sound-
deadening material on it at all.

The body 1s quiet, too. The Rebel is
exceptionally tight—mo squeaks, cracks,
or rattles as in some other cars with unit
construction. There was no body shud-
der or shake on rutted roads.

While tar strips don’t cause even a
ripple in the ride of the car, you do hear
a loud ‘“thump” every time. This noise
transfer is typical of many wunit-body
cars. We have never driven a Rambler
that had better body sealing. Up to 70
m.p.h. wind whistle 1s absolutely non-
existent.

Trunk size is impressive. It offers 18.2
cubic feet of useful space. Believe it or
not, a six-footer can lie down full length
on the trunk floor without touching the
inner fenders on either side.

For high performance, there is an op-
tional 280-hp. 343-cu.-in. V-8. For the
economy-minded, there are 145- and 155-
hp. versions of a rugged 232-cu.-in. six.

This Rebel has a lot of good features
to offer that you don’t find in other inter-
mediates. » B
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What is the scientific truth about LSD? In this vivid,
powerful article, Popular Science reporter
Bob Gannon tells from first-hand experience the full story

MY LSD TRIP

LSD has aroused
widespread public con-
cern. The popular press
has sensationalized,
moralized, viewed-with-
“alarm, titillated, exag-
gerated, and distorted
the facts. Advocates and
defenders of LSD have
proselytized enthusiasti-
cally, claimed unproven
benefits, and glossed
over the dangers of un-
supervised use of this
powerful mind-affecting
drug. Many lawmakers
seem to have adopted
the same dogmatic ap-
proach that gave us the
unenforceable prohibi-
tion laws. They've shown
little interest in explor
ing more effective ways
of cantrolling LSD use.

PoPULAR SCIENCE as-
signed its dare-anything
reporter, Bob Gannon, to
experience an LSD
*trip”’ under responsible
supervision. He partici-
pated in one of the most
respected scientific re-
search projects. The
data from his experience
now forms a useful part
of the scientific litera-
ture on the subject.

Here, then, is an up-
to-the-minute factual re-
port on the truth about
LSD so far as it is now
known.—The Editors.

of the unvarnished facts

By ROBERT GANNON iLLUSTRATION BY DANA RASMUSSEN

1 1 * o 1 &« M 01e minute ago I was given an in-

jection of LSD. I’m in a mental hospital in Philadelphia, here
to experience my first psychedelic trip. Motivation: curiosity.

11:09—First effect: The ceiling has started to crawl around.
It’s warping like a psychedelic poster. And the cream wall has
turned a lighter shade. Now it’s aqua. Now—things happen-
ing too fast. Can’t write. Too much . . .

The foregoing was written a few weeks ago as I was slipping
into the mystical world of unreality produced by the hallu-
cinogenie drug lysergic acid diethylamide (LSD). I was lying
on an examination cot, a quart of orange juice on the table
next to me, in a small, office-like room in the Eastern Penn-
sylvania Psychiatric Institute (EPPI). My “guide” was Dr.
Karl A. Ray, a resident psychiatrist with whom I had formed
a strong bond during the preceding few days.

Things would have been a lot simpler if I had gone to some
hippie pad on Manhattan’s Lower East Side. But I preferred
a research lab for a number of reasons: I was sure the LSD
was pure, an antidote (chlorpromazine) handy, the experi-
ment legal, and that I would be screened by a battery of tests
to insure that I wasn’t the kind to flip out permanently.

The other patients, I found out later, had diagnosed my diffi-
culty as chronic alcoholism. One reason was that alcoholism,
usually frustratingly tough to solve, is one of the problems
currently being treated there by LSD therapy.

How does LSD help? “We don’t quite know, actually,”
says Dr. Charles Shagass, who is running the EPPI program.
He is in charge of Temple University’s clinical services at the
institute and is a professor of psychiatry as well. He’s been
working with LSD since 1950. “The treatment has a lot to do
with the recall of forgotten or repressed events, with insight,
and with a re-evaluation of the patient’s self-image.”

An alcoholic—or a homosexual, drug addict, exhibitionist—
under LSD may, for some so-far elusive reason, suddenly
understand why he has these problems, and what to do about

them. Continued
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“Under LSD I found myself in a swirling

After five days of tests, Dr. Shagass
concluded that I was neither an incipient
psychotic nor a “borderline” case, some-
one disturbed enough that he might be
pushed permanently into psychosis. ( And
he also now had a “normal” yardstick
against which to hold future tests.)

Now I was ready for the voyage. The
drug was made by Sandoz Pharmaceu-
ticals in Switzerland (the only legitimate
manufacturer) and is distributed exclu-
sively by the National Institute of Mental
Health. My dose, based on body weight
of 152 pounds, was 173 micrograms. This
sounded small (an aspirin tablet contains
300,000 micrograms of aspirin), but Dr.
Shagass assured me it wasn’t.

LSD not only is one of the most power-
ful drugs known to man, but tests have
revealed that so-called “street LSD” may
contain as little as seven percent pure
LSD. So when a hippie believes he 1is
taking 1,000 micrograms, he may be get-
ting as little as 70. Further, my dose
was injected, and “‘this gives two or three
times the wallop of oral administration,”
says Dr. Shagass.

Nine minutes after the shot I was off,
swinging up in my beautiful balloon. 1
tried to take notes, but except for those
first two, couldn’t. Things happened too
fast. What follows is based on what I
remember, on Dr. Ray’s notes (in italic

paragraphs), and on snatches of my
blurred speech captured by a tape re-
corder.

Stage |—SENSORY

11:15—Patierit dizzy. Resisting some-
what. Says “Wow” a lot. Fascinated.

Around the doors and windows, oddly
out of square, a phosphorescent blue glow
settles. It’s gorgeous. I blink and it turns
pink, then back to blue. I'm floating, un-
dulating. I look at Dr. Ray and see a
startling transformation: His features re-
fuse to stay regular; they wobble fluidly.

It’s wild, the whole thing, wild, and I
feel myself wide-eyed and grinning. This
is great—and now 1 know. Suddenly the
psychedelic paintings make sense. All the
clichés are real. Bob Dylan’s words ring
true. He’s been here.

11:30—Patient lying down. Speaks of
undulation. Trying to interpret but vocal-
ization too slow. Maintatning reality by
changing position, he says.

The room, the dull, drab, insipid,
cream-walled rcom, is alive with color.
It flowers from electric blue to green to
orange. I close my eyes and the hues
continue tumbling. All color is Day-Glo,
but more so. I rip my glasses off; they’re
holding things back.

The shifting patterns speed up, and 1
begin to tremble. I stumble to the cot

PR REEE R ORI IR T B R TN I I T T O BRI R T T T R B O I T T T O T T

b | Fo pmr
o PR B R LR ol 4 5
G R L
'! ‘:-.i"__j-" R, [ T R | - [ v -....',

T

PG

Enﬁ
L% 'ﬁ

Thirty minutes after Swiss chemist Albert
Hofmann, discoverer of LSD, popped some
into his mouth in 1943, he was certain he
had gone quite insane. Later he decided that
LSD produces the long-sought ““model psy-
chosis’'—a laboratory archetype with which
psychiatrists could experiment.

He was wrong. LSD sessions are not mod-
els of insanity. The trips not only aren’t much
like psychosis, they're not like each other.

Today LSD is being used in psychotherapy,
primarily as an insight-producing tool. The
U.S. Public Health Service, in fact, is spend-
ing $400,000 a year in support of five of the
50 or so approved LSD studies now going on.

Typical of these studies is the series con-
ducted by Eastern Pennsylvania Psychiatric
Institute’s Dr. Charles Shagass (who directed
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Gannon’s experience), who uses LSD on
carefully screened patients as an adjunct to
conventional therapy. He feels that the drug
is virtually worthless for people with either
psychaosis or such generalized neurotic prob-
lems as depression. But for patients with a
single, obvious problem—alcohelism, phobia,
homosexuality, drug addiction—the results of
treatment with LSD may be dramatic.

Some psychiatrists even find success with
patients with severe problems. Dr. A. Joyce
Martin, of Lendon's Marlborough Day Hos-
pital, for instance, says, ‘“We have treated 60
cases (with LSD) in the last three years . . .
All but two responded.”

Just how cures are effected remains a
mystery. Explains University of Virginia psy-
chiatrist John Buckman: ‘‘Many therapists




whirling maelstrom, my mind a kaleidoscope”

because figuring out how to hold my body Now I ask Dr. Ray for them. He slowly
upright is too much work. I'm losing all sets them before me on the cot. (Every-
control. The shifts are coming too fast, thing outside myself is in slow motion.)
the sensations too swift, the flashes and 1 gaze at them for a minute. “They’re
sensory Impressions and images swoop Just silly little tektites,” I say, pushing
by too quickly. I try to tell Dr. Ray them away. Dull. I have much more in-
what’s happening, but he’s too slow to teresting things to think about.
grasp, and my vocal chords are inade- For example, the echo. 1 say “Puhh,”
quate. I get out three words and I'm and off in the distance echoes “Puhh,
offt on another plane, in a world of color puhh, puhh.” Sounds like John Cage
shifts and echoes, and chambers in cham-  electronic music. “Say ‘puhh,” ” I tell Dr.
bers, like a nautilus’s shell, a compart- Ray. He does. It works for him, too.
mented funnel, a honeycomb Ferris wheel. But he can’t hear. He doesn’t know be-
Too fast. Slow, so I can think, so I cause he’s never been here. He's one of
can interpret. Please! the others.
~ 11:45—Patient breathing deeply. Try- Stage li—ANALYTIC/SYMBOLIC
ing to interpret, then decides not to. Asks
for rocks. Says “John Cage.” (?) “What 12:00—Patient groaning. Says thoughts
I start to say no longer matters.” Fear- too fast. Tries to get senses working to-

ful at times, but seems to be enjoying it—  gether, he says. Perspiring greatly. Talks
has secretive, playful expression. of being movie projector.

I am enjoying it. That’s why I so I'm scared. Things are happening too
desperately want things to slow down so fast. I'm a professional observer and here
I can keep up. I find myself a kaleidoscopic participant.

Before I came to Philadelphia I talked 1 didn’t think things would happen so
with Dr. Timothy Leary, head guru of the fast. Wait. Slow down a minute. Stoppp!
psychedelic movement. When I told him I'm a movie projector. I have a closed
my plans he suggested that I take along loop film running slowly through my lens.
some object that is meaningful to me. It’s of emotions. I'm angry, then loving,
The only thing I could come up with then lustful, hating, depressed, elated,
was a pair of tektites—half-inch, black, out of my mind. The film goes faster
glassy minerals—that I found in the Texas and faster. Another film is threaded in,

scrubland years ago. superimposed on the first at a different
Continued
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believe that a transcendental experience—a could mentally travel wherever he would.
feeling that it is a good world and one is a Dr. Shagass’ typical LSD patient in the
part of it—is a curative experience in itself.”” program fared considerably better than his

Adds Dr. Shagass (who discusses hoped- matched counterpart for six months to a year
for results with patients before each LSD  after his session. Then he would show signs
session): ““We're all suggestible to some ex- of relapse, necessitating another LSD session.
tent. LSD increases this suggestibility.” Most long-range LSD therapy has been

Dr. Shagass’' LSD procedure is similar to done with alcoholics, a group quite difficult
that of most who use high-dose therapy. to treat. One study, reported by Saskatche-
(Some administer tiny amounts in connec- wan psychiatrist Abram Hoffer, was concerned
tion with conventional sessions.) In one pro- with 24 of ‘“‘the most difficult alcoholics."”
gram, he selected 20 men and women with In this program, a patient would undergo
problems ranging from sexual promiscuity to intensive psychotherapy for three weeks, then
embezzlement, then matched them with a would be given a single large dose of LSD.
group to be treated conventionally. During the session his doctor would discuss

The LSD patients were given intensive ther- his problem, and make ‘‘strong suggestions
apy for a week or two before being given that he discontinue the use of alcohol.”
LSD, during which suggestions for improve- A year later, half of the patients had either
ment were discussed. Then each was inject- quit drinking altogether or cut down consid-
ed with a single dose of LSD. Little direction erably—an astonishingly high percentage
was given by the attending doctor; the patient compared with any other kind of therapy.
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speed. This one is senses: feeling (I'm

cold, then swimming in sweat), sight
(the room distorts, swings away, flashes
multihued), feeling (my hand sleeps, my
legs ache, I’'m famished—no, nauseated;)
sound (outside, a car roars its motor; the
reverberation lasts hours).

Add another reel of intellectual con-
cepts: paradoxes, boxes In boxes. Cen-
trifuges. Gears mesh—no, not quite.
Analyze, analyze, and one more piece of
film: or subconscious, primordial figures—
Rorschachs. Monsters coming toward the
surface.

Reality—where? There. Grab it! 1
reach out and grasp Dr. Ray’s hand. My
swinging halts; I jar to a stop and realize
where I am, what I'm doing. 1 ask the
time. 12:10? Impossible. I’ve been here
for weeks. Ray’s hand turns white, gets
cold, turns green and begins to disinte-
grate. I jerk away, repelled, and I'm
swinging off again.

I'm totally insane. I know because 1
can see reality as it flicks past, just a
little slit of sunlight. I'm in a giant mael-
strom, swirling, whirling, with reality only
a small slot in the side. I'm terrified be-
cause I know they made a mistake. I did
flip over and I'm not ever going to get
back. I must grab that reality flashing
nast. I groan and the sound is recogniz-
able and I shudder to a stop—then slip
off again.

Reality is Dr. Ray sitting there calm
like Clark Kent. Thank God he’s there.
I grab his hand—but it slips away. I see
the orange juice and motion for a drink.
Ray pours me a phosphorescent, spark-
ling cupful. I will it to my mouth, but
somehow 1t doesn’t come. So with a tre-
mendous effort I reach out, pick up the
paper cup, and with both hands lift it
toward me. Slowly it collapses. My arm,
now translucent, reveals the muscles and
tendons. Getting them all to work to-
gether is an enormous task. I'm not very
good at it, and by the time the drink
touches my lips most of it has squashed
away.

But the taste—oh, my God the taste.
No one has ever tasted orange juice be-
fore. Maybe it’'s because the fluid is
glowing—so bright I close my eyes. No
matter; I see it still. The taste is so
great I stop In my swing, and again be-

[Continued on page 168]
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Dangerous?

LSD is the most controversial drug of
our age. While members of Dr. Timothy
Leary's Neo-American church use it as a
religious sacrament and thousands of hip-
pies turn on with it regularly, detractors
blame it for causing everything from sex-
ual promiscuity to cancer.

The concern is understandable, if only
because of the enormous number of people
affected. One student LSD seller in a
typical Midwest college, for example,
claims that in a single month he passed
enough LSD for about 1,700 trips. Philos-
ophy professor Houston Smith estimates
that some four million Americans tried
LSD in 1966.

Yet, except for a small number of gov-
ernment-approved experimenters, LSD is
outlawed. Most of the illegal supply comes
from makeshift labs run by amateur chem-
ists. It is synthesized by ‘“cracking”’ lyser-
gic acid amide, something like extracting
petroleum. This produces a variety of al-
kaloids from which the LSD is easily iso-
lated. (If the chemist is sloppy, his potion
will include unwanted alkaloids, some of
which dampen the LSD effect.) One aspi-
rin-size tablet could turn on 5,000 people.

The drug itself—colorless, odorless,
tasteless—has remarkably few consistent
physiological effects on the body, and no
known lasting ones.

In the brain, however, something more
dramatic occurs. No one is certain, but
what probably happens is that the drug
releases certain body enzymes which in
turn produces ‘“‘shorts” in the synapses—
junction points on nerve cells—triggering
a variety of “disturbances.” If a short oc-
curs in the visual center, the user may see
a swoop of color; if a complicated synapse,
such as a defensive mechanism against
anxiety is shunted, the user may become
frightened.

How dangerous is LSD? Nobody knows
for sure, though nearly everyone has a
strong opinion. Here are some of the ac-
cusations, along with the best estimates
of the truth:

LSD leads to suicide. The big problem
here is lack of statistics. The current rate
of suicide in America is 11.6 per 1,000
population. But it is not known how many
LSD users there are, nor how many sui-
cides resulted from its use.

Dr. Charles Savage, Director of Research
at Spring Grove State Hospital, Md., who



administers therapeutic LSD to mental pa-
tients, had two suicides in 15 years, ‘‘about
the same as for non-LSD therapy.”

Dr. Giampiero Bartolucci of the Eastern
Pennsylvania Psychiatric Institute, however,
warns that ‘“‘in hippie surroundings, a person
who is depressed, but who ordinarily can de-
fend himself, may go into deep, unbearable
feelings of depression, become impulsive,
and commit suicide.”

LSD can lead to psychosis. It can, particu-
larly if the taker isn't prepared or if he takes
LSD without an experienced guide. About
five patients a week are admitted to Manhat-
tan’s Bellevue Hospital psychiatric wards
suffering from schizophrenia and paranocia
caused, or triggered, by LSD. There are also
“‘a great number who come in with other
problems as a result of LSD: They jump off
buildings, fall down stairs, or lie in the street
and are run over,”’ says Charles Martin, deputy
assistant commissioner of Bellevue.

Adds Dr. Timothy Leary, head of the LSD-
for-everyone school (who, when | interviewed
him in his 60-room, Millford, N.Y., mansion,
had just completed his 400th trip): ““I've per-
sonally seen about 3,000 people take LSD.
Of them, only four cases of prolonged psy-
chosis developed. And all four had been in
mental institutions before.”

LSD is an aphrodisiac. In some cases it
does cause sexual excitement. But often too
many things are happening for the user to
concentrate on a single, elaborate procedure.

LSD—addictive, and forerunner to such
drugs as heroin. No evidence to support ei-
ther contention. And according to Leary, the
more one uses the drug the less one needs.
He claims that he requires only half as much
as when he began.

Post-session ‘‘flip-outs.”” Occasionally
someone re-enters a partial LSD state months
after his last experience, and according to
Dr. Duke Fisher of the Neuropsychiatric In-
stitute of the University of California, such a
flip-out may come not only to habitual users
but to those who have tried it once.

LSD may cause brain damage and other
physical effects. Psychiatrist Harold A.
Abramson, editor of ““The Use of LSD in Psy-
chotherapy,”” states that ‘““Contrary to asser-
tions in the popular press, when LSD is
administered as part of a therapeutic medical
program, ‘irreversible psychotic changes’ and
‘brain damage’ do not occur. Certain irre-
sponsible statements that it does produce
such adverse effects have not been support-
ed by valid scientific evidence."

However, recently some needle-induced
diseases have been cropping up among LSD
users—hepatitis, phlebitis, abscesses. (Acid-
soaked sugar cubes now are passe.)

Birth defects. A recent issue of the Satur-
day Evening Post stated that LSD probably
caused defects of the lower intestinal tract
and a misshapen head of a Portland, Ore.,
baby whose mother had taken a single dose
of LSD in her first month of pregnancy. The
next week'’s issue of Time said that the baby’'s
head is actually normal, and that the intes-
tinal abnormality probably is unrelated to the
mother's LSD.

Dr. Samuel Irwin of the University of Ore-
gon Medical School, who has worked with the
child, cleared things up. “It's very simple,”
he told me. ‘“The Post article was completely
irresponsible., Just write it off.”

Chromosomal changes. More alarming,
perhaps, are reports that LSD causes mal-
formation of heritage-carrying chromosomes.
The first report came from geneticist Maimon
M. Cohen of Buffalo’s State University School
of Medicine. He mixed LSD with blood sam-
ples, then compared the cells with nonexposed
cells. The procedure ‘‘produced a marked
increase in the frequencies of chromosomal
breaks and rearrangements compared to un-
treated cultures,”” he reported in Science.

Later, Cohen's findings seemed to be veri-
fied by Drs. Samuel Irwin and Jose Egozcue
of Oregon. When they checked white blood
cells of nine non-users against eight acid
heads, they found that the users’' chromo-
somes showed an increase in breaks.

On the other hand, EPPIl's Dr. Shagass au-
tomatically sends before-and-after LSD-ses-
sion blood samples (including mine) to the
National Institute of Mental Health for chro-
mosome testing. ''So far we've seen nothing
to get worried about,”” he says. (And my
count was about the same before as after.)

“Naturally, I'm concerned about such re-
ports,”” adds Tim Leary, ‘‘because |'ve taken
more LSD than anyone in the country. If LSD
is the cause of anything, | assure you | want
to know about it. But what they've actually
found in Oregon is that six out of eight LSD
users showed changes in the chromosome
structure of the order of magnitude you'd ex-
pect from one chest X-ray.”

“I don’'t think | could say that,”” counters
Oregon’s Dr. Irwin. ‘'l don’t think we know
enough about X rays to say that similar types
of damage can be precipitated. Remember
—some of our LSD users had taken the drug
almost 200 times.”

So in this area, like most others, we're
right back where we started. Any drug as
powerful as LSD (and its relatives) should be
handled gingerly. Such a drug suddenly be-
ing used by millions of Americans is guaran-
teed to cause violent adverse reactions. The
questions are, how many, and how wide-
spread? Final answers are still a long way off.
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Citroén Dyane is slotted between the 2 CV
and the Ami-6, the French auto maker’s
ugly ducklings. Dyane shares the power
plant of the 2 CV—a 21-hp. air-cooled flat-
twin that drives the front wheels and gives
the car a top speed of 62 m.p.h. It can take
the 1,224-pound featherweight up to 47 miles
on a gallon of gas. The four-door body has
a tailgate, like a wagon, and a roof that
rolls back when vou vearn for a breeze.

TORSION BAR B/

.~ Simca 1100 is a front-drive
. baby Chrysler from Paris. The
transverse four-cylinder en-
~ gine and outrigger transaxle
i derive from the Fiat-designed
Autobianchi. The engine is
tilted back to give a low hood,
- and puts out 56 hp. at 5,800
- r.p.m. Ferodo semiautomatic
transmission 1s an option.
Torsion bars are used in front
and rear suspension systems;
disk brakes at front are stand-
ard. Wheelbase of 99 inches
gives generous interior for a
small car. There are two-door

sedans and wagons, too. Chrys-
ler says no decision has yet

been made on marketing this
car—a logical companion to
the Simeca 1000—in the U.S.

Bond Equipe 2-Liter GT is a new full-four-
seater fastback built on the Triumph Vitesse
chassis. The modern fiberglass body has an
overall length of 166 inches. The engine 1s
a 95-hp. 122-cu.-in. pushrod six that can
give vou 0-60 acceleration in 11.5 seconds
and 100-plus top speed. The radio antenna
is concealed under the car’s plastic roof to
avold the annoying wind whistle that comes
with repetitive flexing of eutside rods.
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Rover 314-Liter is a new V-8
model bﬂEEd on thE Stﬂid- e THT I e ST i :
looking top-of-the-line 3-Liter -
that has been with us since T :
1959. The 184-hp. 215-cu.-in.
engine 1s based on the alumi-
num V-8 used by Buick, Olds-
mobile, and Pontiac until '64.
It turns to 5,200 r.p.m. in Rov-
er tune with a 10.5:1 com-
pression ratio. The new V-8
i1s 200 pounds lighter than the
six In the 3-Liter and 30 per-
cent more powerful. Maxi-
mum speed is 115 m.p.h.; 0-60
time i1s just over 12 seconds.
Two bodies are available: se-
dan and coupe. A Borg-War-
ner automatic transmission,
power steering, and power
disk brakes are standard.
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Lotus Elan Plus 2 is a racing-inspired sports
car that has been stretched to bring it to
young-family size. It has enough back-seat
room to accommodate a couple of kids and
the trunk offers 614 cubic feet of space. The
backbone frame has been lengthened and
the track widened. Power is provided by a
Ford-based 93.8-cu.-in., twin-overhead-cam-
shaft. four-cylinder unit that turns out 118
hp. at 6,250 r.p.m. Top speed is 120-m.p.h.
All four wheels of the Lotus Elan Plus 2
are equipped with 10-inch disk brakes.
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Our Biggest Naval Guns
to Boom Again...in Vietnam

Now being taken out of mothballs, the mighty
New Jersey will go to war once more—this time,
the one and only active battleship in the world

By ALDEN P. ARMAGNAC

n a great drydock at the Philadelphia
Navy Yard, as this is written, the
mighty 16-inch-gunned battleship New
Jersey is being readied for combat. When
the $27-million, nine-to-10-month task is
done, the 45,000-ton vessel will join the
U. S. Seventh Fleet in action off Viet-
nam.

Groomed for her third war since her
completion In 1943, the 887-foot New
Jersey will become the world’s one and
only active battleship. To naval observers
who thought her type extinct, viewing
her comeback is like seeing a dinosaur in
a museum come to life and gnash its

Bombarding Vietnam coastal targets will re-enact
New Jersey's role off Korea—where photo shows it
firing all nine 16-inch guns at cnce, and being driven
sideways through water by their terrific recoil. In
top view on opposite page, you look into business

teeth. But only a battlewagon from the
past—mothballed for 10 years—can fill a
need posed by the strange quirks of cur-
rent history.

Along the North Vietnam supply trail
to the south, Seventh Fleet ‘“gunnery
ships” are shelling coastal targets, in
what the Navy calls Operation Sea Drag-
on. Destroyers’ five-inch guns and cruis-
ers’ six-to-eight-inchers are bombarding
ammunition dumps, missile sites, rail and
highway links, coastwise barges. To do
it, the thin-skinned warships run a gaunt-
let of counterfire from shore batteries,
comparable In range and often dismay-

Continued

end of big gun on New Jersey. Below it is cutaway
view of one of a battleship’s 16-inch-gun turrets—a
six-story fortress that requires a crew of 77 to man.
View shows how its three guns are fed with shells
and powder—each gun by separate hoists of its own.

"

-

g




oEepes
s
-
Y

S
-

oo 5 e
v -

L)
e
WIS

e

e e, e e

R A
i
e
e T ey
S

3

=
*

o
Lo ey

o

e

TURRET
QOFFICER'S
_—___+~ BOOTH AND

- RANGE

FINDER

GUN HOUSE

POWER RAMMER TO LOAD
SHELL AND POWDER

PROJECTILE HOIST

ROLLERS OF
ROTATING
PART OF TURRET

SHELLS MOVED TO HOISTS
WITH POWER-DRIVEN CAPSTANS

S S T

TURRET-TRAINING AND — S (] ks = = | _
GUN-ELEVATING _ | KL™sh §-== T
MACHINERY | =20l . -

SHELLS

POWDER
MAGAZINES

POWDER BAGS STORED IN
QUICK-OPENING TANKS




e
---------

':'_:-_'_:r'u-"

_.I T| 1
.,,'._-1- i."—""

Battlashlp New Jarﬁey (phutn at tnp) dlsplaces 45,.
000 tons and is propelled by mighty 212,000-hp.
power plant at 33 knots or more. It packs its punch

ingly accurate. At least three cruisers
and nine destroyers have taken hits.
Some crewmen have been killed, many
more wounded. For a big-gunned and
heavily armored battleship, in contrast,
the mission is made to order.

What a battleship can do. Guns of 21-
mile effective range enable a ship like the
New Jersey to blast shore targets from
beyond reach of coastal guns. Armor up
to 18 inches thick cuts risk of moving
closer, to hit inland areas. Tall-as-a-man
projectiles of 1,900 pounds fell bridges
and pierce fortifications that resist de-
stroyers’ and cruisers’ shells. Those all-
weather, day-or-night capabilities were
demonstrated by the sister battleships
Iowa, New Jersey, Missouri, and Wiscon-
sin In just such shore-bombardment op-
erations off Korea in the early 1950s.

Last May, therefore, the Navy began
an 3$800,000 study of the time and cost
to restore one of these subsequently moth-
balled battleships to service. On August
1 the Defense Department announced its
decision to reactivate the New Jersey.
The nine-or-10-month estimate of the
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in three turrets, each with three 16-inch guns, ar-
ranged as in diagram—two turrets forward, one
aft. They can fire either singly, or all at once.

needed time, made in its announcement,
indicated the ship might be ready to go
by next May or June. A crew of 1,470,
about three-fourths of her past comple-
ment, would suffice.

It took only four months to “de-moth-
ball” the New Jersey for Korea. Exten-
sive alterations to modernize her elec-
tronic equipment account for the extra
time now. Her gear for radio communi-
cations will be updated to make it com-
patible with that of other ships of the
fleet, and she will get sophisticated new
radar installations.

Navy's biggest guns. All told, the New
Jersey carries about 100 guns, from 40mm
up—but the ones that pack her punch are
her nine 16-inchers, by far the Navy’s
biggest.

Three thickly armored turrets—each a
fortress six stories deep, with a minimum
crew of 77 inside—mount these great guns.
What it is like when they speak, I have
seen as a PS reporter on the wind-
whipped deck of the Iowa, the first of the
New Jersey’s “Iowa class.”

A buzzer’s amplified warning braces
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Sixteen-inch shell, being“-'ﬁ;ﬁdled by New Jersey’'s
crewmen, weighs 1,900 pounds. Warship can hurl it
effectively at a target as far as 21 miles away.

you for the crash. The elevated muzzles
belch orange smoke. Your ears are stuffed
with cotton—but the concussion hits you
all over. Watch salvo after salvo and you
have taken a beating.

In daylight the speeding projectiles
elude the eye—but at night, a red tracer
coating makes a spectacular sight of three
of them arching in formation across the
black of the sky.

Guns like these, plus massive armor
and fleet-worthy speed, define a “battle-
ship”’—the kind of warcraft that long was
the measure of a nation’s sea power.
Originally its primary mission was to
fight other battleships. Their major clash-
es—at Jutland in World War I, at Surigao
Strait in World War II—were the classics
of naval history.

Then, naval styles changed. Carriers
challenged battleships’ supremacy. Mis-
siles came iInto favor over guns. Dealing
battleships their final blow, the threat of
nuclear weapons made thelr armor seem-
ingly useless—and scattered the close bat-
tle formations of these “ships of the line”
into dispersed forces of warcraft miles

R N R IR R R RN CERE
Jreett
e

Biggest projectiles fired by a destroyer, cruiser, and
battleship are compared in size—giving a vivid illus-
tration of a battleship’s hitting power,

apart upon the ocean. And so, by now,
two decades have passed since any navy
has built a battleship—and the old ones,
most of them sent to the junkyards, are
gone from the seas.

But the naval changes have outrun
events. As it has turned out, no one since
World War 11 has cared to risk using nu-
clear weapons—even small “tactical” ones.
Instead we are seeing ‘“limited” wars,
fought with conventional munitions. The
world may have scrapped its battleships
too soon.

Fortunately the U.S. Navy, alone
among those of the world, never quite
wrote off battleships. It had them when
they were needed in Korea, and it can
recommission one now, because it had
found a way of keeping such formidable
veterans handy just in case.

Into mothballs—and out. De-mothball-
ing the New Jersey means reversing a
mothballing process, for keeping laid-up
warships rustfree and fit, pioneered by
the U. S. Navy after World War II. A
triumph of technology over what had

[Continued on page 188]
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TV’s STAR TREK:

How They Mix
Science Fact with

Shape of things to come?
Placed 200 years in the
future, the USS Enter-
prise (right) is a space-
ship capable of exceeding
the speed of light. It ex-
plores the distant reaches
of our galaxy, visiting far. |
flung planetary outposts
—all on TV, of course.

Command bridge, a bub-
"™ ble on top of the saucer
| section of the Enterprise,
g is the province of Captain
| James T. Kirk (played by
- | William Shatner). Larger
4 than today's naval cruis-
. 4 ers, the starship has two
' engine nacelles attached
to the engineering sec-
tion. Main crew section
(saucer) is 11 decks thick.

You're ready to believe that the fantastic adventures of
television’s popular spacemen will be possible in 200 years, for
their ““science’’ is a logical projection of present knowledge

By JAMES W. WRIGHT/PS West Coast Editor

f yvou’re one of the 20-odd million view-
ers who tune in each week to NBC-
TV’s highly popular Star Trek science-
fiction series, you could be getting a much
closer look at the future of space explora-
tion than you realize.

The reason? The show is the only sci-
ence-fiction series in history that has the
cooperation and advice of the National
Aeronautics and Space Administration;
that employs a research firm to go
through each script with an eagle eye
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weeding out things that are completely
1mpossible or untrue; and that maintains
both an extensive technical library and
contacts with scientists across the U. S.

No less an authority than Dr. Isaac

Asimov, a professor of biochemistry and
widely regarded as one of the world’s top
science-fiction writers, has called the pro-
gram ‘“‘the first good television science
fiction.” The show’s audience—which in-
cludes a large number of space techni-
cians, scientists, college professors, stu-
dents—seems to agree.

It’s conceivable that if the accelerated
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USS Enterprise carries several shuttlecraft like the
Galileo (above) that transport six or seven men
on short missions within a solar system.

space programs of today are continued,
our own Apollos and Geminis might
evolve into something the size and scope
of the T'V starship Enterprise. It is some-
what larger than a present-day naval
cruiser, and carries a crew of 430.
Matter and antimatter. The Enterprise
engines use matter and antimatter for
propulsion. This is based on an accepted
theory: Antimatter is any form of matter
composed of antiparticles. Antiparticles
are any group of elementary particles,
such as positrons, antiprotons, antineu-
trons, etc., having masses equal to the
neutron, electron, proton, etc., but with
opposite charges and reversed magnetic
moments. Contact between these con-
trasting particles results in immediate
annihilation and the release of energy.
Stretching theory a bit, this release of

First Officer of Enterprise, Spock (left), comes from
planet Vulcan. Played by Leonard Nimoy, Spock
has pointed ears, extra-sensory-perception abilities,

energy enables the Enterprise to travel
faster than the speed of light. This is
measured in “warp factors.” Warp factor
one is the speed of light—about 186,000
miles per second. Warp factors two, three,
and four and so on are based on a geo-
metric progression of light velocity. Warp
factor two 1s about eight times the speed
of light, four is 64 times, and so on.

The main weaponry of the Enterprise
is its banks of “ship’s phasers,”—artillery-
size versions of the hand phasers and
phaser pistols carried by the crew. These
weapons are, of course, refinements of to-
day’s familiar lasers.

As a defense measure, the ship can put
out an “invisible force barrier” that will
protect it from almost anything. In con-
cept, it’s not too unlike current plans for

Continued
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Dr. McCoy (Deforest Kelley) shows surgical tools of
future. The uniforms of starship crew were suggest-
ed by actual NASA designs for long-range missions.

Pistol phaser is used as an emergency cutting torch
in a dramatic Star Trek episode. The small record-
ing device is the tricorder shown in detail below.

Tricorder, a descendant of the transistor radio, is

actually a portable sensor-computer-recorder. Like

other devices, it's in the realm of possibility.
74 | POPULAR SCIENCE

antimissile defense systems which will use
bomb-generated X rays to knock out in-
coming missiles above our atmosphere.

The Enterprise also has “navigational
deflector beams” (a refined super-radar)
which, guided by scanners, sweep out far
ahead of the vessel’s path to deflect me-
teoroids, asteroids, or space debris.

The entire ship relies heavily on its rows
and rows of “computer banks.” They set
the course and maintain it, and operate
the life-support systems, which include at-
mosphere and gravity.

The computer banks—which hold the
entire body of recorded knowledge—can
be connected to any of the ship’s inter- -
com or viewing screens and will (verbal-
ly or visually) analyze practically any
known information in seconds. "

For quick travel: ‘“‘beaming.” At dis-
tances less than 16,000 miles, travel from
ship to planet surface and return is pro-
vided by the “transporter.” This device
can convert matter into energy and
“beam” it to a fixed point, then reconvert
it back into its original form. It is used
for both crew and cargo.

Among the portable devices used by
the crew is the “tricorder,” a portable sen-
sor-computer-recorder. The epitome of
miniaturized solid-state electronics, it can
be used to analyze and keep records of
almost any type of data on planet sur-
faces, besides sensing and identifying
various substances.

Gene Roddenberry, Star Trek’s creator
and executive producer, has a passion for
accuracy and scientific probability. He
consults several leading medical authori-
ties for information about the plausibili-
ty of various rare diseases his writers in-
vent. In return, a medical group recently
asked for, and received, a tape of the
“beep” that the Enterprise crew uses in
connection with their small hand com-
municators.

The medical men wanted the beep as a
one-of-a-kind signal that would be instant-
ly recognized by doctors who carry small
pocket receivers tuned to their emergency
calling service.

And recently, the U.S. Navy sent a
group to study the layout of the Enter-
prise’s command bridge. The functional
and efficient bridge served as a model for
a new communications center they were
designing. s
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DRAWINGS BY DANA RASMUSSEN

Mechanic's creepers with a
compartmented tool draw-
er. With each tool in its
own spot, you could easily
find the right one.—L. M.
Workman, Wichita, Kans.

in windshield-wiper blades.
Turned on in bad weather, they’d keep snow
and ice build-up off the blades and wind-
shield.—M. J. Nowaski, Coldwater, Mich.

Heater coils
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A fold-down step for the wall at each side of

the closet. Then shorties could reach high-up

items, double-piled on an overhead shelf.—
R.H. Morgan, Montuville, N .J.

more traction on ice. Why not embed metal
studs—like those in car tires—in rubber soles?
—FElmer M. Zarn, Chinook, Mont.
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Canned grease in a disposable aerosol can.
A nozzle attachment would give you a grease
gun for little jobs around the home or shop.
—FE. E. Swanson, Whittier, Calif.
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Everyone has his own pet idea of a gadget that he would
like to sce in general use. What’s yours? We will pay $5
for each one published. Please use Government postcards

only. Send to ILTS Editor, Popular Science, 355 Lexington
Ave., NYC 10017. Write your name and address clearly.
Contributions cannot be acknowledged or returned.
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BUYING A USED CAR?
41’1l Cheat You Iif

76
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EDITOR’S NOTE

In this remarkable ar-
ticle, a self-confessed
“odometer artist”—who
understandably chooses
to remain unidentified
—reveals how easily he
and his colleagues turn
back the mileage on
used cars to make them
sell faster and at higher
prices.

The presentation here
is designed to give no in-
formation to the crook
that he does not already
have. To the honest buy-
er, who, heaven knows,
needs all the help he can
get, this article is offered
as a guide to self-pro-
tection.

An artist at work

i

Series of photos (taken with speec
ometer head removed from unit fa
better view of tool in use) show
mileage being lowered on a Forc

“..,,...- R e

After removing the automatic
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You Don’t Watch Out”

By an “Odometer Artist’’: The inside story of how used-car
mileage is faked—and how to spot the telltale signs

This year millions of Americans
will buy a used car. They’ll buy differ-
ent makes and models, and at different
prices, but most of them will have one
thing in common—they’ll drive home a
low-mileage car. And that low mileage
will have been a factor in their decision
to buy. Unknowingly, many of them will
have played their part in the “great odom-
eter game.”

The game is played by each individual
for his own reasons: A car owner resets
his high-mileage model to get a better
deal at trade-in time: a dealer resets to
produce a low-mileage car that will sell
at greater profit. They both reset to get
increased time under a fixed warranty,
forcing the automobile manufacturers to

transmission quadrant, the pro breaks the plastic
below the odometer numbers. Replacement of quad-
rant will hide all traces. Below, the point of the tool
is inserted to roll the first digit. This is usually the
only number turned, but all numbers can be turned.

assume the liability for needed repairs.

On the inside. For the past three yea:s,
I have worked with a group of professicn-
al “odometer artists.” The game I have
described is played every day of the weck
in every locality I've worked. It 1s, per-
haps, America’s biggest fraud. Of course,
the public knows about odometer reset-
ting. They picture 1t as an occasional oc-
currence by some few shady dealers—
a time-consuming process involving re-
moval, or the use of a drill or geared-
down motor. And they believe, falsely,
that the numbers will never be in align-
ment after resetting.

They may find it hard to believe the
state of the art as I know it.

Today, odometers are reset in minutes,
Contini' °d

Typical construction of odometer drums used on all
American cars can be seen in this photo. The assem-
bly is composed of six plastic drums separated by
five metal gpacers. The spacers referred to in the
article are clearly visible between drums.
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Here are some of the tools of the trade

A handful of tools—reshaped ice picks—will handle
a-good cross section of late-model American cars.
There is enough similarity among all manufacturers’
odometers so that each tool will usually work on

and on a tremendous scale. An artist can
reset 50 to 100 cars a day. He works a
regular route, using a few simple tools,
and may earn an annual income exceed-
ing that of many professional men. Av-
erage income for a full-time artist is $15,-
000 to $25,000 a year. This gives you
some ldea of how many cars are reset.

The tools of the trade. Common ice
picks, heated on a stove, are bent to the
required shape for each car. This simple
but effective tool i1s responsible for the
birth of the “artist’” and for the great in-
crease 1In resetting. Most artists make
their own tools; but similar tools are
availlable to dealers. “Salesmen’ visit car
lots, dealers, garages, and service stations,
demonstrating and selling a set of 14
tools for $49.95.

Use of the tools requires practice, how-
ever, and most dealers prefer to hire an
artist. And, too, I’ve had dealers tell me
their lawyers advised them not to reset
or let their salesmen reset their autos.
An artist usually uses 20-22 tools.

Resetting today is standard in the au-
tomobile business. Its extent can be ex-
plained simply—if there’s high mileage
on a car, it’s reset. A dealer who doesn’t

?al POPULAR SCIENCE

several different makes and models. The method of
access dictates the shape of the tool. Most foreign
cars have odometers with external gears; a small
screwdriver, bent to shape, is used on these cars.

reset odometers 1s the exception. The
simple ice pick has made the job a lucra-
tive one. Here’s why:

@ It’s fast. Resetting (known as “pick-
ing”) can be done without moving cars
from the lot. Usually the cable isn’t even
disconnected and the speedometer still
wears 1ts coat of dust afterward. Most
cars can be reset to a lower mileage in
five or six minutes and—with a good
artist—the numbers will be perfectly
aligned.

® It’s cheap. Cost has been greatly re-
duced by the “pick.” It will be further
reduced as more and more artists appear.
In most areas, $3.50 to $5 is a standard
price—pretty cheap for the value increase
in the car.

® It’s available everywhere. Every lo-
cality has its artist. I know of no state
east of the Mississippi that isn’t covered
—not only in all large cities, but even in
towns with only two or three small lots.
From two to nine artists are walking the
streets of Atlanta, Nashville, St. Louis,
Miami, Chicago, Huntsville, Memphis,
New Orleans, and Birmingham. In New
Orleans, incidentally, you simply call an
answering service to get an artist.



I worked through these areas for two
years on a regular route of both new- and
used-car dealers. Based on these two
years, I’d say that almost all used cars on
the market today are reset. Because the
cost has dropped, dealers are resetting
older cars they would have ignored a few
years ago. To remove and reset a late-
model Chevrolet’s odometer used to take
from one to four hours; today it’s “picked”
in about five minutes.

More cars are being reset for warranty
purposes, too. The big customer here is
the new-car dealer. I would estimate that
at least three out of 10 demonstrators to-
day have been reset. This is usually a
big business for an artist at model change-
over. Ten thousand miles still under war-
ranty 1s a good selling point.

Individuals are also resetting more each
year for warranty. You can’t even be
sure of the mileage on rental cars. Sev-
eral agents of one major rental company
reset cars two and three times each for
warranty purposes.

I wouldn’t even venture an estimate on
how much car manufacturers spend each
year because of reset odometers.

In the years I've worked in the field,
I've watched the practice of resetting
grow out of control. On lots, there are
’65 and ’66 models showing 20,000 miles
that I know to be reset from 90,000 miles
—usually salesmen’s cars. To the average
driver the mileage would appear realistic.

e ...-..:.':l'a*"‘:;':*"""‘" e

Access hole made in plastic below odometer num-
bers can be found on 1960-62 Fords by removing
the transmission quadrant. Function of plastic is to
illuminate quadrant with speedometer bulbs.

Two clues to phony odometer readings

The cars are reset by appearance alone.
They are almost never reconditioned.

The resetters have filled the highways
with cars in need of repair, driven by
owners who believe the odometer figures
and fail to realize the amount of car wear
accumulated in the 50-60,000 miles that
don’t show up.

The only thing that can stop the fraud
1s public knowledge of the extent of re-
setting—and the ability to recognize the
signs an artist leaves.

How an artist uses a pick. These tools
are sharp enough to penetrate the card-
board tubes used between the instrument
lights at the rear of the speedometer case
and the indicator lights on the instrument
panel. The tubes localize and direct light
to the panel. The picks are strong enough
to pry the number to any position.

That’s the secret of the game. The pick,
held in front of the numbers, is posi-
tioned between the number to be rolled
and the spacer next to it. A simple pull,
with the pick acting as a wedge, and the
number rolls. The number showing is
pulled slowly and gently until it has
moved at least partially out of view. Each
subsequent pull will then roll one to
three numbers.

The entire operation takes l:3s than
three minutes. The picks are kep:t sharp;
one slip will scratch completely through
a number. Usually you work against a

[Continued on page 176]

First clue to look for in any used car is indicated
by arrow. Nothing in a speedometer unit will scratch
an odometer number. Scratches indicate only one
thing—a tool has been used to reset the mileage.
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PICTURE NEWS
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‘““Bridge’’ has radio, engine-room telegraph, instruments for items like rudder angle, prop r.p.m.
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Tiny tankers train pilots

On a remote lake in southern France, the
Standard Oil Co. of New Jersey 1s training
officers of its tanker fleet to handle the
leviathans of 190,000 deadweight tons now
on the construction ways. Biggest of pres-
ent-day vessels they will replace are less

The tiny tankers, propelled by a .425-hp.
electric motor, are the scale equivalents of
the old and new vessels. They sharpen the
crews’ ship-handling skills in normal and
emergency situations. Machinery can simu-
late 20-foot waves on the quiet lake water.

than half that size. The training vessels are
built to 1/25 to 1/40 scale.

Included in the training is tying up to off-
shore moorings equipped with underwater

Little tankers can tie up
(left) to miniature piers
as well as to offshore
buoys. Foreground tanker
has had deck removed.
Full-scale tanker will have
30,000 hp., and measure
1,000 feet in length.

Sharpest bend in the Suez
Canal (right) is duplicat-
ed in scale. Anchor chain
will break at scaled-down
equivalent of force on big
chain. The lake and ca-
nal cover eight acres. Ma-
chinery simulates waves.
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anism have built-in time lag to simulate conditions
on full-scale vessel. Biggest model has six-foot
beam, is 42 feet long, and displaces 15 tons.

pipes to take on or discharge oil. That'’s
necessary because few harbors will take the
new tankers’ draft of 56 feet.

The big ships will be able to use the Suez
Canal in ballast but not with a full load of
58,800,000 gallons. Loaded, they will have
to go around the Cape of Good Hope plying
between the Middle East and Europe.
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Electric soil heating requires embedding special
cables six to eight feet below the turf and one
foot apart down the length of the gridiron.

Heating pad keeps Packers’ turf soft

The famous professional Green Bay
Packers football team is playing on soft,
frostfree ground at Lambeau Field this
winter season. Fourteen miles of elec-
trical cable are used to heat 73,000 square
feet of gridiron. The current required
would light 7,800 bulbs of 100 watts.
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Citroén car has eyeball headlights

The headlight that the pretty girl i1s
pointing to on the French Citroén DS-19
is one of two that are coupled to the
steering wheel—their beams are thrown
in the same direction the car turns.
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. By DR. WERNHER
(A G VON BRAUN

Director of NASA’'s George C. Marshall
Space Flight Center, Huntsville, Alas

A history-making

feat of astronomical

exploration, begun by

Russian spacecraft andl

now completed by our

Lunar Orbiters, bares
Most spectacular sight of moon's far side is gigantic “'bull’s- the secrets Of the

eye'’ of Orientale basin—seen head on in this magnificent Orbiter 4 ’ -
photo from 1,690-mile height, and charted at far right of map below. MI0O0ON'S hidden half
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Making first U.S. photos behind the moon, Lunar Or-
biter 1 scans mysterious hidden side (foreground),
and looks back past it at earth (small crescent).

the Other Side of the Moon

hen Orbiter 5 radioed its final pic-
tures to earth late last August,
what was behind the moon was a mystery
no longer. Brought to completion was
the achievement of photo-mapping the
moon’s far side—the part, perpetually
hidden from earth, that astronomers
long had thought would never be seen.

That history-making feat climaxed a
whole series of photographic triumphs by
our five Lunar Orbiter spacecraft. With
unprecedented clarity and high resolu-
tion, their cameras pictured lunar land-
scapes previously explored only by tele-
scope from earth. Dramatic slant-angle
views peered into famous craters’ gap-
ing depths. Overhead shots looked
squarely down at scenery on the moon’s
rim, visible from earth only at a grazing
angle. Behind the moon the Orbiters
did most of the mapping and by far the
best, in being the most-detailed.

Russian craft gave first look. Our Or-
biters were not the first spacecraft to
view the other side of the moon. Its ex-
ploration began on Oct. 7, 1959, when
the Soviets’ Luna 3, flying past in a long-
stretched elliptical trajectory, took the
first pictures of the unseen side from a
distance of about 40,000 miles. At the
critical time of picture-taking, Luna 3 was
directly between the sun and moon, and
so its full-moon photos lacked the shad-
ows needed to discern more than a few
conspicuous far-side features.

In 1965, another Soviet probe, Zond 3,

A U.S. map of the moon’s hidden side—
before Orbiter 5 filled in the blanks

Central part of historic ““Lunar Farside Chart'’ pre-
sented by U.S. at Prague last August is based on
photos by Orbiters 1-4 and Zond 3, whose respec-
tive contributions are shown. Two semicircular parts,
not pictured, cover regions nearer poles and come
solely from Orbiter 4 views. Unexplored areas (white
blanks) have since been mapped by Orbiter 5.
Orbiters’ discoveries end long Soviet monopoly on
proposing names for features of far side.

flew past the moon’s far side at less than
7,000-mile distance and obtained better,
sidelighted photos. They were subse-
quently used to assemble a partial map
of the hidden side.

Our own Lunar Orbiters may have
been Johnny-come-latelies, but the su-
perior quality of their pictures makes up
for it. Through them we now know both
sides of the moon better than our own
earth. Their photos are so close-range
and sharp as to reveal even the tracks
left by boulders rolling down a lunar
hillside.

What the far side is like. The pictures
show the moon’s other side to be quite
different from the one facing us.

An outstanding discovery 1s the far
side’s lack of large mares, or “seas,” the
smooth dark plains that form the facial
features of the Man in the Moon. These
mares, being free of steep mountain
ranges, were selected as landing sites
for our Surveyor spacecraft and for our
coming manned landings. In contrast,
the terrain behind the moon appears
thickly cratered and rugged.

Instead of mares, at least three great
basins surrounded by concentric rings of
mountains have been discovered on the
moon’s far side. It has been proposed to
call these remarkable formations “thalas-
soids,” which 1s Greek for sea-like.

A huge “bull’s-eye.”” Largest of the
thalassoids 1s Orientale basin, ringed
like a target’s bull’s-eye with seven circu-
lar mountain chains. Between outermost
rims, the gigantic formation is 600 miles
in diameter. It is such a spectacular find
that Dr. Gerard Kuiper, eminent Uni-
versity of Arizona astronomer, was moved
to comment, “If it were fully visible on
the side of the moon facing the earth, a
whole mythology would have been built
up around it.”

Actually the major part of this forma-

Continued
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First view of moon’s far side,
above, was from Russia's four-
foot-diameter Luna 3 (inset).

tion lies just beyond the

B B2 western, or left, edge of

w3 the moon’s near side. Just

e enough of it extends into

the visible face to have
/ \ been glimpsed from earth,

and to have been named
Mare Orientale—before astronomers knew
what the whole of it really looked like.

The impact of a colossal meteorite, 30
to 60 miles in diameter, is believed to
have formed Orientale basin’s 186-mile-
wide circular plain and its rings of moun-
tains—of which the outermost, the Cor-
dillera Mountains, rise to 20,000 feet. At
the foot of the next inward ring, a dark
irregular area looks to geologists to be
filled with volcanic material that welled
to the surface after the impact. Tele-
photo viewing reveals chunks thrown
from the basin—and even radial lines
showing their trajectories. The mountain
ranges, on the whole, look much like the
concentric ridges that would be formed if
a boulder crashed into a pond covered by
a foot-thick layer of ice.

Christening the finds. Giving the new-
found lunar features their names—which
are bound to be permanently enshrined
In future textbooks and maps—makes an
interesting sidelight of the Soviet-U.S.
competition in exploring the other side of
the moon.

For features visible in Luna 3’s photos,
the Soviet Academy of Sciences proudly
and promptly proposed names including
the Moscow Sea, the Tsiolkovsky and
Lomonosov craters, and the Soviet Moun-
tains. Zond 3 brought the number of
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Latest views' remarkable quality is shown by Or-
biter 5 photo of hitherto-unknown craters, at site
within one of blank spots of earlier far-side map.”

Soviet-proposed names for new features__j
to a total of 228.

Then came our turn, as a result of,
our Lunar Orbiter program, managed by
NASA’s Langley Research Center, Hamp-
ton, Va. As NASA’s Orbiters explored |
the back of the moon, and made addi-
tional discoveries, a committee of our
National Academy of Sciences likewise
set about drawing up a list of American- ‘
proposed names for them.

Last August, when the International
Astronomical Union met in Prague,
Czechoslovakia, the Soviet and Ameri-
can delegations both came prepared to
offer their lists of names for adoption.
The Russian astronomers brought along
a map locating the Soviet finds. In turn,
the Americans presented a newly pro-
duced “Lunar Farside Chart”—already
bearing several of the Russian-proposed
names, and compiled with an assist from
Zond 3, but mostly based on mapping by
Lunar Orbiters 1 to 4.

Comparing the charts revealed dis-
crepancies—and both were incomplete.
Even as the U.S. map was exhibited, Or-
biter 5 was charting its blank spaces.

So the Americans proposed, and the
Russians agreed, to defer the formal
christening for three years. By then a
complete, internationally accepted map
of the moon’s far side should be avail-
able. Meanwhile, the IAU decided, it
would designate far-side craters and oth-
er features simply by numbers. How
many will ultimately get names may be
gauged by the more-than-700 named fea-
tures of the moon’s visible face. as)




How Lunar Orhiters Took
Dramatic Moon Pictures

Five successes in five tries was the phe-
nomenal score of the windmill-shaped Lunar
Orbiters, launched over a one-year period
from Aug. 10, 1966 to Aug. 5, 1967.

Designed and built for NASA by Boeing,
they became the world’s first spacecraft to
" photograph the moon from orbit around it.
So well did Orbiters 1 to 3 accomplish the
program’s primary mission—a close-up photo
survey of prospective sites for Apollo manned
landings—that the others were able to con-
centrate on picturing scientific targets and
mapping broad areas of both the front and
back of the moon.

Each Orbiter took pictures simultaneously
with a lens of 24-inch focal length, for tele-
- photo views, and one of 80mm (3.15-inch)
focal length for wider-angle photos. The East-
man Kodak camera system recorded the pic-
tures on a roll of fine-grain aerial-photo
film, 70mm (2.76 inches) wide. A photo lab
aboard Orbiter developed it and yielded a
film negative for radio transmission to earth
—by an advanced, extreme-high-definition
RCA version of a TV-like scanning process.

Earth stations, with dish antennas up to
210-foot size, received the signals and con-
verted them back into photos. A banded ap-
pearance results from the scanning pattern;
each ribbon-like strip is a positive enlargement
of a transverse strip, only 1/10 inch wide, of
the film aboard Orbiter.

Orbiters 1, 2, and 3 circled the moon in
near-equatorial orbits. They swooped down
from 1,150-mile height to within 28 miles of
the surface, to get pictures that could dis-
tinguish objects as small as a card table.
Lest their 4,500-m.p.h. speed blur a photo,
the film was given a compensating motion
during exposures.

The last two Orbiters were put into near-
polar orbits. Orbiter 4, coursing at a height
of 1,650 to 3,800 miles, made high-altitude
photos of large areas. Orbiter 5, from orbits
successively 125-3,700 and 60-930 miles
high, pictured regions unexplored before.

All the Orbiters performed feats of un-
precedented intricacy for unmanned space-
craft. Orbiter 4, which set the amazing rec-
ord, successfully obeyed more than 7,000
commands and executed 670 separate atti-
tude maneuvers.

The result of the five Orbiter flights is a
pictorial atlas of more than 1,600 superb
moon photos. For years to come, NASA says,
it will be ““the definitive source of lunar-sur-
face information.”’—Alden P. Armagnac.

Lunar Orbiter, being readied for moon mission,
carried two cameras and photo lab. Extended solar
panels gave 850-pound spacecraft a span of 12 feet.
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Eyes of Orbiter were these powerful lenses. Larger
one, more than four inches in diameter, made

telephoto views; other one, wider-angle pictures.
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Photos from Orbiter, radioed across 240,000 miles
of space, were picked up by huge antennas including
this 210-foot-wide dish at Goldstone, Calif.
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Electric Power Aplenty

By WILLIAM L. HENSLEY

Take a small boat like mine and add a
radiotelephone, a spotlight, a cabin fan,
an electric bilge pump, a depth finder,
a few extra cabin lights, and you've got
a problem: where to get the electricity
to run them all. Sure, my boat’s engine
has a conventional generator/storage-bat-
tery electrical system, but that was de-
signed, primarily, to power standard elec-
trical gear and supply current to the
starter motor. It just can’t supply enough
juice to keep all my electrical auxiliaries
purring happily.

Solutions? Two are obvious: Add an
independent battery to power part of the
equipment. The hitch here, of course, is
that this battery must be carried ashore
frequently for recharging. Or the exist-
ing electrical system must be beefed up
by substituting a heftier generator, or—
better yet—an alternator. But this is only
a partial fix, since the Improvement is
effective only when the boat’s engine is
running. Switch off the engine, and we
are back where we started.

The best solution (and the one 1 final-
ly settled on) is to install a ship’s-gen-
erator system, driven by a small auxil-
iary engine. The unusual thing about
mine (seen in the pictures), 1s that I
built it myself mostly out of junk parts.

The generator system. I began with a
six-volt automotive generator and voltage
regulator salvaged from a ’47 Chevrolet
(any similar pair would work as well, of
course). A search through a lawn-mower
shop turned up a suitable engine—a ven-
erable Briggs and Stratton one-banger.

About then, I got a really hot idea.
Why not use the exhaust heat from the
engine to heat water for the galley? There
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for the Small Boat

would be enough heat in the engine’s
exhaust to heat two gallons of water
from 65 to 180 F. each hour.

The hot-water plant. The one I designed
1s simplicity itself: Exhaust from the en-
gine travels through 10 feet of copper tub-
ing inside a two-gallon water tank I built
from copper sheeting (bought at a lo-
cal building-supplies house). The cooled
exhaust gases are carried by a hose to a
muffler (not shown in the pictures) and
are discharged outboard near the water-
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Home-brew ship’'s generator is a sensible low-cost so-
- lution to an electric-power shortage on a small boat.

line. I cut the platform shown in the
1llustrations from the top of an old oak
table. After I mounted the major com-
ponents on the board, the next step was
the electrical wiring.

AMMETER |

| TEMPERATURE
GAUGE

With a wooden foul-weather cover in place (above,
right), the generator system doubles as a deck seat.

The wiring. An old Chevy shop manual
gave me the generator-circuit wiring dia-
gram, and pointed up a slight complica-
tion: The generator and regulator were
designed for positive-ground operation.

Continued
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The ship's-generator system delivers 30 amperes DC

Simple wiring diagram for the gen-
erator, voltage regulator, fuse (30-

{
|
I
B | E ENGINE amp rating), ammeter, terminal
i HOT-WATER | | & o block, and double-throw switch is
! TANK : | shown here. Normally, the switch
! : { 1L is kept thrown to the right. This
! ! | connects the auxiliary battery (#2) |
RSN, J o | 0o o to the generator and accessory
_ COPPER EMEE’.E‘.{;TE electrical equipment “load’ (radio-

TERMINAL BLOcK (U )

.]

e ||

On boats, though, a negative ground is
essential to keep electrolysis in check.
I solved this by simply mounting the gen-
erator and regulator together on a cop-
per “ground’” plate. This plate then be-
came the positive terminal in my system.

To lessen the chances of a short circuit
between the plate and my boat’s electrical
ground, I further insulated the unit by
supporting the platform on the deck with
four rubber plugs. These not only insu-
late, but act as vibration dampers, too.

I finished off the electrical circuitry by
adding an ammeter and a single-pole,
double-throw knife switch. The switch
lets me connect up my boat’s original
battery (#1) or auxiliary battery (#2)
to the generator.

To get the rig working, I bolted a four-
inch pulley to the engine’s shaft and
coupled it to the generator with a fan
belt. The generating set worked perfect-
ly: It delivered a 30-amp charging cur-
rent when I started up the engine.

But, alas, there was a bug in the hot-
water system. Although the water in the
tank got hot as planned, none of it end-
ed up in my galley sink. I discovered
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telephone, spotlight, etc.). Battery J
#1, the boat's standard-equipment
battery, is completely out of the
circuit. However, it can be con-
nected to the generator by throw-
ing the switch to the left. In this
position, all the electrical equip-
ment on the boat is connected
across battery #1.

ELECTRICAL LOAD

BATTERY #2

that the standard diaphragm pump iIn|
the sink displaced less volume per stroke
than the flexible copper sides of my water
tank: As the pump worked, the copper
walls flexed back and forth, but no water

was pumped.

The solution. Back at the auto junk
yard again, I bought a hydraulic pump
from a convertible auto top. The one I
found (from a nameless old car) is driv-
en by an internal six-volt motor, making
it ideal for this system. The pump is con-
trolled by a six-volt starter solenoid I
mounted on the pump casing; the solenoid
iIs in turn controlled by a pushbutton
switch at the galley.

The pump forces cold water from the
boat’s main tank into the bottom of the
copper tank. Hot water is led from the
tank to the galley sink via plastic tubing.

The car-top pump worked so effective-
ly that I had to add the cold-water by-
pass shown iIn the diagrams. 1 experi-
mented to find the correct setting of the
bypass valve so that just enough pres-
sure is produced in the cold-water line to
the heating tank, and excess water returns
to the main cold-water tank. &
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New 9.9-hp. fisherman

Here’s one of Chrysler’s
new fishermen for 1968. A low-
profile compact model with
9.9 hp., it’s light in weight for
easy carrying and storing.
Also available: two 9.9-hp.
Autoelectric models with key-
switch electric starting

WHAT'S NEW

BOATING

Winner Viscount 21 has
self-righting flotation

Photos at left show the self-
righting tendency claimed for
this new boat. “Positive-flota-
tion” concept i1nvolves poly-
urethane foam installed above
the cockpit deck, holes drilled
in deck to allow escape of
trapped air below, passage of
water to bilges to lower center
of gravity. It was a tough job
to capsize the Viscount 21, but
easy to right her. At upper left
man on chine moves bottoms-
up boat off balance and starts
it on upward roll. This roll
continues unassisted. To sim-
ulate engine weight, test boat
was loaded with steel. Winner

Boats, Dickson, Tenn. 37055.

Fish "N Ski from Glastron is boat of many uses

No matter how varied your boating interests are, this new
14-footer is ready and rarin’ to go. Its center-station controls
open up all sides for easy casting, trolling, or docking. Be-
neath the back-to-back vinyl seats, there’s a large twin fiber-
glass circulating bait or ice well. There’s storage, too, beneath
the bow seat and the covered bench seat. The boat takes
motors from 10 to 50 hp. About $599 f.o.b. factory. Glastron
Boat Co., Box 9447, Austin, Tex. 78756.
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She’ll do 32.8 m.p.h. on a measured course, and
not even spill the coffee! The 40-foot Drift-R-Cruz is

POWERHOU

With a pair of MerCruiser llls,
this 40-footer combines the
best of outboard and inboard

By JIM ROE / PS Boating Editor

Actually, it was a great day to test a
boat. It was raining briskly. The tem-
perature was 1n the low fifties, and drop-
ping, as a strong wind shifted further
into the northwest. That shift was bring-
ing cool Canadian air and white caps to
Wisconsin’s Lake Winnebago. But we
rode dry and in comfort inside the deck-
house of a Drift-R-Cruz houseboat.

We were out to test not only the han-
dling abilities of the houseboat, but the
twin 1968 MerCruiser III stern-drive
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so tough it was one of 16 (of 63 starters) to finish
the Bahamas 500-mile ocean powerboat race.

SEBOAT! nimble

units tucked away below decks. These
new power-and-drive combinations were
designed for big jobs like this 40-foot fi-
berglass boat. Each of the twin 327-cu.-
in. engines developed 250 hp. Each was
swinging a big 20-inch wheel at the stern.
And each was handling as smooth as silk,
for the 1968 MerCruiser III is equipped
with a slick hydraulic marine trans-
mission. This transmission, close-coupled
to the drive, gives you a stern drive that
shifts from forward to neutral to reverse
with nary a clank or clatter, and all the
positive handling ease once enjoyed only
on large inboard cruisers.

At the controls. I found myself enjoy-
ing the best of both worlds: outboard
steering control along with inboard
smoothness and twin-engine maneuver-
ability. With 40 feet of straight-sided boat
to catch every crosswind, you want all




A
i

Morse single-lever controls actuate hydraulic ma-
rine transmissions, make shifting each 250-hp.

silky-smooth, 500 horses strong

the helpful directional control you can
get. With the port engine in forward,
the starboard in reverse, we pivoted the
Drift-R-Cruz in her own length.

In docking alongside a sea wall, the
steerable (power steering, to boot!) out-
drive units can be used to swing the
stern smartly toward or away from the
wall as needed. And with a combination
of water current and strong crosswind, I
was able to bring the bulky boat smooth-
ly into her slip with no trouble.

Power with trimmings. This 250-hp. en-
gine has an 8.8:1 compression ratio, and
uses regular automotive fuel. It has Kiek-
haefer’s capacitance-discharge, breaker-
less Thunderbolt ignition. The electrical
system is enclosed in a sealed and water-
proof panel that’s prewired to the system
with a quick-disconnect ficting.

Power trim 1is standard equipment.

T o e
............

"
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MerCruiser 111 yacht-smooth. Inset: Visual indicator
shows the tilt positions of the stern-drive units.

The outdrive units can be raised and
lowered with the touch of a button to
bring the heavy boat in better trim
whether i1t’s fully or lightly loaded. And
should you go aground or damage a
propeller it is simple to lift the units to

Continued

The big news on the Mer- & ™
Cruiser Ill for 1968 is its
smooth hydraulic marinc
transmission. Designed
for the big jobs like this
roomy houseboat, it can
swing a 20-inch propeller
with aplomb.
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Twin stern-drive units are spaced far enough apart to
give inboard maneuverability with one operating in
forward, one in reverse. Power steering gives them
fingertip control for ‘“‘outboard” maneuverability.

DRIFT-R-CRUZ HOUSEBOAT SPECS

Length
overall:
39r -2"

Beam: Freeboard: Draft:
Forward 35" | Hull 12" ) |
1113" Aft 30” | To bottom of stern drive 30"

Approximate weight:

Construction:

15,000 Ib. Fiberglass

Accommodations:

Forward deck, 6° 5”, Aft deck, 5° 9”. Sun deck, 9" 2" wide,
18’ 6” long. Pilot house, living-dining-sleeping cabin 27’ 2"
long. Enclosed head, shower. Standard equipment includes
two Bahama beds, one convertible divan; galley equipment;
wall-to-wall carpeting.

Price: Varies with power, in $13,500 to $17,000 range.

drift free or change a prop. A pair of
tiny outdrive-shaped indicators on the
dashboard give you a constant picture of
the position of each outdrive unit.

The new MerCruiser III also uses the
Kiekhaefer jet-prop, with the propeller
hub vented to reduce drag. Air, drawn
in through vents in the driveshaft hous-
Ing and lower unit, is exhausted through
the propeller, thus achieving a perfor-
mance similar to jet-prop exhaust. At the

same time, Kiekhaefer engineers say, this .

does not reduce reversing efficiency.

In addition to turning the 40-foot
houseboat on a half-dollar, the 500 Mer-
Cruiser horses push it through a mea-
sured mile at 32.8 m.p.h.—all 15,000
pounds of it.

The Drift-R-Cruz under way. The 40-

»=

foot houseboat has a beam of 11 feet, 1

inches. Freeboard is low: 35 inches for-
ward, 30 aft. It seemed to possess good
lateral stability when under way in the
chop of Lake Winnebago. And in moder-
ately sharp turns at high speed it be-
haved very well; in very sharp turns it
did not feel comfortable.

Inside, the deckhouse is not divided by
bulkheads. The pilothouse area for-
ward 1s at deck level, while the galley,
head, and after portion are recessed.
There’s an electric refrigerator, three-
burner electric range and oven, hot and
cold running water, and a head with a
shower stall. A faithful Onan generator
aft between the two power plants sup-
plies 110-volt current.

There are some changes I would sug-
gest: The surface of the outer deck, when
wet, was as slippery as a banana peel.
Below decks, fuel-tank provision seems
inadequate. The twin 45-gallon tanks
would take you probably 90 or so miles
before running bone dry—not much cruis-
ing range, and little reserve leeway.

But the Drift-R-Cruz is rugged and
roomy (a sister hull was one of the few
boats to complete the tough Bahamas
500-mile race). With a few changes for
improved safety and convenience, the
MerCruiser-equipped craft would make
a really great floating homestead. > 8

Yep—20-inch wheels on a stern drive! These big
propellers come in mighty handy when the boat to
be moved weighs in at nearly eight tons, as does
the 40-footer we tested on Lake Winnebago.
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ﬂ PICTURE NEWS E

Extra engines disappear into fuselage when wings are swept back for high-speed flight.

Swing-out engines will
lift new fighter plane

A new fighter plane, a joint U.S.-
German project, will have auxiliary
swing-out jet engines on arms for-
ward of the wing to direct thrust
downward for vertical takeoffs, or
tilt for short takeoffs. The exhaust
from the regular rear-mounted jets
1s deflected to help lift, too. The
wings sweep back (as in photo
above) for high-speed flights, for-
ward for takeoffs and landings.
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Wups! It's time to re-tire

Tread-wear indicators are becoming a stan-
dard feature on tires supplied with new cars,
and rapidly are being put into replacement
tires, too. A smooth bar appears across the
tread at several points when it’'s down to
1/16 inch—discard time.

A magic wand for the Viet war

It looks just like a stick, but it’s a new
weapon—an electronic probe to enable U.S.
Navy men to detect rifles, grenades, and am-
munition that the Vietcong try to smuggle
into battle aboard junks. Battery-powered,
it has an audio-readout circuit.
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Top-Notch Stereo Receiver

By RONALD M. BENRLY / Electronics Editor

Nﬂ doubt about it—the all solid-state
Heath AR-15 is one of the finest stereo
receivers (integrated AM/FM tuner plus
amplifier) I've ever listened to.

® Its stereo FM-multiplex tuner ranks
with the hottest available. In my tests,
it consistently locked onto weak, deep-
fringe FM signals with the tenacity of a
bear trap.

® The 50-watt-per-channel stereo am-
plifier can drive even the most inefficient
speakers to ear-shattering levels. Its fre-
quency response is so wide, and its
inherent distortion so low, that it’s hard
to imagine that any other amplifier—at
any price—could produce significantly
better sound.

As you'd expect, the AR-15’s price tag
1s as impressive as its performance. The
kit costs $350, plus $20 for the walnut
cabinet shown above. (A factory-wired
version is available for $500.)

Not for novices. In Heath fashion, the
istruction manual is comprehensive and
easy to follow. But this isn’t a kit for
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beginners. Wiring took me over 25 hours,
and, near the end, I found myself work-
ing in many tight corners. The circuit
includes 69 silicon transistors, 43 diodes,
two integrated circuits, and thousands of

One of the most advanced FM tuner circuits avail-
able is responsible for AR-15's excellent multiplex
perforimance. The tuner’'s front end (square metal
can above) uses field-effect transistors to boost
sensitivity. Its IF strip has two fixed-tuned crystal
filters (gray rectangular cans) instead of finicky
adjustable transformers, and two integrated circuits
(arrows) replace conventional transistors.




other components, all crammed into a
17"-by-5"-by-15" package.

A valuable assembly aid is a built-in
test-meter circuit. At the flip of a switch
the FM/AM tuning meter becomes a

. - -
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Underside of the chassis shows a maze of printed-
circuit boards and interconnecting wires. Note the
forest of control shafts visible at the top of the
picture—the AR-15 features a comprehensive control
panel that includes all of the usual controls plus
individual level potentiometers for each of the 10
amplifier input jacks (concealed behind the drop-
down Heath nameplate on the front panel).

Tightly packed chassis of AR-15 contains
seven printed-circuit boards tied together by
three wiring harnesses. The AM/FM tuner
subchassis is hinged to the main chassis
(above) so it can be swung out for servicing.

volt-ohm meter for checking circuit op-
eration and testing most of the set’s

components.

The AR-15 is sold by the Heath Co.,
Benton Harbor, Mich. 49022.

— i

Four output-stage power transistors (two for each
channel) are mounted on finned aluminum heat
sinks and protected against overheating by tempera-
ture-sensitive switches (arrow). If, due to com-
ponent failure or short circuit, the heat-sink temper-
ature exceeds 65 degrees C., the switches turn off
the amplifier’'s power supply and flash on a red
“Hi-Temp'’ warning light on the front panel.
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You can build this
Super-Simple
Transistor Tester

Low power? High power? Silicon? Germanium?
This gadget tests all junction transistors

By JAMES G. SLOAT

Why do you need a transistor tester? Just total up the
number of transistors you own—inside the many different
transistorized electronic devices around your home—and
you’ve got your answer.

The low-cost transistor tester shown above can tell you
in seconds whether or not a transistor is good. There are
no meters to read—the good/bad indicating device is a small
pilot light. TI’ll tell you how to interpret the test results
later in this article.

How it works. Transistors Q1 and Q2 (see diagram) in

Continued
96 | POPULAR SCIENCE

PARTS LIST

R1, R5—220-ohm, Yo-watt
carbon resistor

R2—-330-ohm, 1.-watt car-
bon resistor

R3—-2,200-ohm, 6-watt
carbon resistor

R4—10,000-ohm, i-watt
carbon resistor

Q1, Q2—Texas Instruments
ANG697 transistor

S1—SPST toggle switch

S2, S3—DPST pushbutton
switch

S4—SPST pushbutton
switch

PL—#47 pilot lamp in
panel-mount holder

Misc.—Aluminum minibox
(see text); four dry-cell
holders (Keystone 175);
four D dry cells; four
transistor sockets (Elco
05-3301, or equitalent);
three insulated alligator
clips.
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Here's how to test a typical low-power transistor
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1. Insert the transistor into socket | (SO1), and
press switches S2 and S3, in turn. Note if the bulb
lights when either pushbutton switch is pressed.

the tester’s circuit are interconnected to
form a sensitive DC amplifier that con-
trols the pilot-light bulb PL. The lamp
will light whenever a small current is fed
into the base terminal of Q1.

The rest of the circuit is a straight-
forward switching arrangement that lets
vou connect the different junctions with-
in the transistor you wish to test to the
amplifier circuit.

The idea i1s simple: Any conventional
junction transistor acts as if it consists
of two junction diodes mounted back to
back, when you look at only two of its
three leads at a time. One is the emitter-
base junction (seen between its emitter
and base leads) ; the other is the collector-
base junction (seen between its collector
and base leads).

We can test these junctions individual-
ly by attempting to pass small direct cur-
rents through them. And that’s what
this tester does. If the currents do get
through, the two-transistor amplifier de-
tects them, and lights the pilot lamp.

Building it. A 10"-by-6"-by-314" alu-
minum minibox serves as a chassis.
Mount the switches, sockets, and battery
holders as shown in the diagrams.

Make the power-transistor adapter
shown out of a discarded low-power tran-
sistor. Cut oftf the case top, and remove
the crystal. Then solder three test leads
to the terminal pins (on many transis-
tors, the case is the internal collector
terminal). Add an insulated alligator
clip to the free end of each lead.
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2. Shift the transistor to socket 11 (SO2), and press

switches again. Note bulb, as before, and refer to
text below to interpret what you see.
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To test a power transistor, clip the test
leads to the appropriate terminals, and
plug the transistor-case end into the cor-
rect panel-mounted sockets as specified
below.

Using it. The simple testing procedure
1s pictured above: First, plug the tran-
sistor Into socket I (SO1) and press
switches S2 (Emitter-Base) and S3 ( Col-
lector-Base) In turn. Repeat the test
with the transistor in socket II (S0O2).
The following rules apply:

When either of the buttons is pushed—

® The lamp will light when a good
PNP transistor is in socket 1.

® The lamp won’t light when a good
PNP transistor is in socket II.

@ The lamp will light when a good
NPN transistor is in socket I1.

® The lamp wonr’t light when a good
NPN transistor is in socket I.

You should summarize these rules on
small labels pasted on the checker, as we
did (see photo on first page). By making
these tests, you can check the junctions
in a known polarity transistor or, by
working backwards, you can determine
the polarity of any good transistor.

Next step i1s to check for collector-
emitter short circuit—a common cause of
transistor failure. Plug the transistor into
either socket SO3 (if it 1s a PNP transis-
tor) or SO4 (for an NPN unit). Then
press switch S4. The lamp will light when
a good transistor is in the correct socket.

If the transistor passes this test, and the
ones above, it is good. &

-



This month’s question
for the
Ask-Our-Computer service

Which Is \
the Right
TV Antenna
for You?

If you get lost floundering
through the TV antenna “‘jungle,”
let the PS computer take your
hand and lead the way

een thinking about replacing vour old
weather-worn TV antenna? If vou
have, then you know there is a veritable
jungle of models to choose from. Some
are designed specifically for very-high-
frequency (VHF) operation—channels 2
through 13. Others will pull in ultra-
high-frequency (UHF') signals—channels
14 through 86—as well. Still others claim
to do double duty, picking up F'M broad-
casts as well as TV.
And then, of course, you can take your

choice among fringe-area antennas, met-
ropolitan-area models, and color-rated
antennas. The list is almost endless.

Puzzled? Then let PS’s giant electronic
computer help vou choose the right an-
tenna. We've written a new Ask-Our-

Jemputer program called AERIAL to do
just that. Here’s how our service works:

Send us a stamped, self-addressed en-
velope, and we’ll mail you a detailed
questionnaire that asks for information
about your location, your home-enter-
tainment equipment, and the TV stations
In your area.

When you return the completed ques-
tionnaire to us, with a $1 service fee, our
computer operators will feed the data it
contains into the machine. The com-
puter will analyze the information and
determine the type of antenna you need.
Then 1t will compare your requirements
with the specifications of currently avai:-
able antennas, and print out a list that
tells you which model (or models) comes
closest to meeting yvour needs. You will
receive the actual list produced by the
computer.

Send your stamped, self-addressed en-
velope (legal size) to Ask-Our-Computer,
Program =7, POPULAR SCIENCE, 355 Lex-
ington Ave., NYC 10017.

If you have any suggestions for prob-
lems that would make suitable and use-
ful Ask-Our-Computer programs, write
them on a postcard, and mail them to
Ronald M. Benrey, PS Electronics Editor.
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Autamaran

arrives at riverside in this picture sequence, with car pulling catamaran
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A Cincinnati engineer, John Brush, has
spent a dozen years contriving a way to
make his family car run on water as well as
on land. Now he’s got it. His 1963 car drives
nicely on lake or inlet. Brush and his fam-
illy have cruised on the Great Lakes, the
upper Mississippi, the Ohio River, and the
St. Lawrence. In fact, he drove his car—on
waterways—to Canada’s Expo 67.

Brush accomplishes this feat by mating
his automobile to a catamaran. He calls the

result his Autamaran. He merely connects
the car’s drive shaft to the boat’s prop
shaft. The Autamaran cruises at 15 m.p.h.
on water and can do 25. At top speed the
car’s speedometer reads 110. On land Brush
gets about 15 m.p.g., on water about two.

He figures his hybrid vehicle has cost
him $20,000. To get at the connecting point
on the drive shafts, he removes the rear
seat and a plate on the car floor. A crank
drops the prop into the water.
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Balloon will fly
in Van Dyke movie

The first airship to
be licensed in England
in 30 years is part of
the plot In a movie
titled Chitty Chitty
Bang Bang that will
star Dick Van Dyke
in the next few
months. Designer of
the 137-foot dirigible
1s Ken Adam, creator
of the James Bond
movie gimmicks. It’s
filled with 36,000 cubic
feet of helium and
powered by a Volks-
wagen engine that
belt-drives two props.

on trailer. -
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car's drwe shaft to the dlﬂ‘eren-
tial through universal. At right, it

IS druppad into position for bnftlng
to the catamaran’'s prop shaft.

Brush checks the drive-shaft coup-
ler (left), then loosens nuts holding
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British bus feaures TV

Some of England’s intercity buses now
show TV programs as U.S. airliners show
movies. The driver controls four screens from
a master panel. The sound is piped through
loudspeakers or into earphones. There is an
antenna on the roof. A converter working
off the bus battery supplies power.

Earth mover blasts through soll

An experimental bulldozer that can move
15,000 cubic vards of soil an hour is being
tested by The Southwest Research Institute,
San Antonio, Tex. A combustion chamber
behind the blade, fueled with gasoline or
diesel oil and ignited by a spark plug, blasts
the dirt loose, and the blade removes it.
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Engine compartment is well laid
out and extremely tidy in appear-
ance, as photo above shows. Ac-
cessibility to all units requiring
periodic service is good, and even
low-stressed parts look hefty, as
if intended for a truck.

A well-built small car with an
attractive price tag tackles
the VW market—and does well

By JAN P. NORBYE / PS Automotive Editor
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Instrument panel is beautifully clear and sensibly
Pedals are small but properly spaced.
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ATSUN

.=z the hottest-

uddenly there are so many Datsuns

around that Volkswagen is beginning

to worry. Sales are up about 150 percent

since 1966 and continue to grow. Why

are 3,000 Americans buying this little
Japanese car every month?

It costs only $27 more than the VW
and has a front-mounted water-cooled
engine, just like a big car. Datsun also
has an excellent reputation for reliability.
I know people who have owned Datsuns
for years, and they swear you can’t wear
them out.

You turn the key and it always starts
right away. You drive it a long time with-
out servicing it, and nothing goes wrong.
You arrive on time, for it will cruise at
any legal speed—up to 85 miles an hour,
in fact—though with some engine noise.
The body i1s rattle-free and has a comfort-
ing solid feel about it. You know that ex-
pensive impression some European luxury
cars give you? Well, Datsun does the




selling Japanese

same thing with a low-priced car. It will
give you good fuel economy (about 30
m.p.g.) and takes up little parking space.

What's the interior like? It seats four.
The seats looked expensive to me, but I
wasn't very comfortable. The backrest
was short and straight, and had no curva-
ture for the back. Space utilization inside
the car 1s generally good, though head
room 1s poor. Trunk space is restricted.
The front doors open wide enough to let
you get in and out easily. Entry to the
back seat is inconvenient because the
wheel well steals a lot of space and the
doors have a restricted opening angle.

The ride is hard and often choppy.
When I say hard ride, I mean sports-car
hard, not just small-car hard. This is the
most severe complaint against the car,
but I understand the factory will fit softer
springs on new cars for the American
market. All in all, the Datsun is good
value for the money.

Facts on the Datsun PL-411

DIMENSIONS (inches)

Wheelbase . ............ 93.7

Front track . ....ceceeie 47.5

Rear track .. oo 47 .2

Length & o on ss v nEsnas 157.3

4 EL % 17 58.7

Height ................ 56.3

ENGINE

TYDR . v o sc v sivimiena ssns OHV 4-in-line

Displacement ..........79.3 cu. in.

Bore & stroke ... ....... 2.874 x 3.055 in.

Compression ratio ...... 8.2:1

Horsepower . .. ......... 67 @ 5,200 r.p.m.

TOPEE & ox v e eumsEssaw 77 |Ib.-ft. @
2,800 r.p.m.

CHASSIS

Transmission ... vevi s Manual 4-speed
(floor shift)

Axleratio . ......covuu.. 4.11:1

Tires . .. . . e 560 x 13

BYaKES . o vovammsente s All drums (9-in.
diameter)

Steering ratio .......... 15:1

Turning diameter ....... ol @

Curbweight . ........... 1,951 Ib

Price (Basit) ...« cu v s e $1,666
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TOYO'I'Aa powerful new
high-quality small sedan
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Tn}ut.a'smfuur-cylinder 90-hp. engine, a robust and quiet overhead-valve unit with
a three-main-bearing crankshaft, nestles under a forward-hinged hood.

Japan’s biggest auto maker There’s nothing quite like a Toyota.

- . It’s a small sedan with a four-cylinder
comes up with a real ace: the engine, but it goes like a six-cylinder

rugged and racy Corona compact. It will go from standstill to
60 in less than 17 seconds, cruise all day
By JAN P. NORBYE / PS Automotive Editor at 85 when asked to.

It’s not as roomy as a Rambler Ameri-
can, but it offers acceptable comfort for
four. Ride comfort is very good, and it |
seems to get better the worse the roads
are. On good roads you don’t really
notice the ride, but on rough roads you
ride in unexpected comfort.

Like other Japanese cars, the quality
of the bodywork is impressive: no rattles,
nothing coming loose every so often, good
insulation from the road noise.

Under the hood, you find engineering
details that many makers of small cars
skimp on: nylon bushings instead of a
plain mechanical connection; ball bear-

Neat interior design is capped with uncluttered 1188 lnstt-::ad of Fﬂtter pins. Tﬂyﬂtﬂ qual-
panel on padded dash. Note left-hand ignition lock. 1ty goes into things you don’t often look
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Longer, wider, and lower than a Volkswagen, the
Toyota has strikingly individual styling and presents
a big-car look with its four headlights.

P et s

PHOTOS BY BILL MORRIS

at, like battery ground straps and trans-
mission linkages, as well as door handles
and steering wheels. Everything looks as
if it’s built to last forever—not just until
the week after the warranty runs out.

On the highway, the engine is fairly e N

‘ ) : Wheelbase . ........... 95.3
quiet, but you’re aware that you’re not Eg}tt:;ﬁk ------------ 2
driving a big car. Side winds can take Length ................161.8
it off course. Cornering, the Toyota is Height 1 i B
gtable, the steering precise. Body roll ENG'NE
1s moderate even on sharp turns. Type ... ............OHV 4iin-line

isplacement .......... 115 .7 cu. in.

Brakes? .MﬂSt Eumpean auto makers BOre & Stroke . ...coswems 3.46 x 3.07 in.

fit front disks as standard on a car of Compression ratio ...... 3:1
; : Horsepower ........... 90 @ 4,600 r.p.m.

the Toyota’s performance potential, but TOIGSE . o s = 110 'b.-ft.

the Japanese stay with drums. (Disks @ 2,6C0 r.p.m.

aren’t even optional on the Corona.) CRASSIS .

. TrANEMISEION  oisawvasis automatic 2 speed
However, its drums have fins for extra (manuai 3-speed
cooling and proved adequate in normal Rt waily 5 S AnERI
use. EirEE ................. iﬁ%x 13{9 5.3

% FREBS o o Sd GEEdEEeTE el rum .1-1MN.
At a base price of $1,760 (the auto- . ’ ,diam)

matic transmission In our test car lists Turning diameter ... 11264 ft.

111 1 Curb weight . ..........2,139 I|b.
for an additional $165), the Toyota is B ey 55 Dao
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a car well worth looking at.
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Smart Way to Check a

Moving spot of light, generated by TV cathode-ray
tube, scans the viewing screen in an interlaced pat-
tern—first the odd lines, then the even ones—to
produce exactly 525 lines every 1/30 second.
Hence there is a precise time interval between lines
of each pattern of .0000635 seconds (1/15,750).
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Different phases of scan cycle were caught in these
two frames, taken at 1/1,000-second setting. At
left, TV spot had just begun cycle; picture shows
complete top-to-bottom progress. At right, ex-
posure was started with spot part way down screen.
Diagonal at upper right shows completion of scan.

By JOHN W. HAMBLEN

If your pictures are consistently over- or
under-exposed, don’t take a hammer to
your light meter. The culprit, chances
are, is the shutter of your camera.

Here is a superbly accurate way of
checking your shutter, with your televi-
sion set as a test instrument. It uses the
fact that your TV picture does not come
from a grid of lines simultaneously pro-
duced on the screen, but is instead made
by a spot of light that moves across the
screen (“scans”) 525 times every 1/30 of
a second in an interlacing pattern: half
of the lines, the odd-numbered ones, say,

in 1/60 second, the even-numbered ones
in the next 1/60.

Snap the picture. Photograph the
screen at a speed of 1/60 second or
faster, and your camera will record the
actual number of lines traced by the spot
of light as it traverses the screen once.
At speeds between 1/30 and 1/60 second,
the film will show one traverse (half the
lines) plus a portion of the next. A per-
fect 1/30-second exposure would show a
perfect, complete TV picture.

The time it takes to produce each line
is 1/15,750 second. When you count the
lines recorded by your camera and then

Complete diagonal (enlargement of left frame above)
is desired picture. Line count at points A, B, and C
is nine. Thus exposure is consistent, and equals
9 X 1/15,750, or 1/1,750—too fast. Curve in di-
agonal shows shutter coming up to speed on release.
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this result. The line count at point B of diagonal is
25. Hence effective exposure is 25 X 1/15,750, or
1/630 second, much slower than it should be. Slight
variation in density of white lines is due to TV set.



Gamera Shutter: Use Your TV

multiply that number by 1/15,750, yvou
get the true exposure speed of the shutter:
the exact time it was open. Ten lines, for
example, would show a true shutter speed
of 1/1,575 second (10 X 1/15,750); 15
lines, 1/1,050 second (15 X 1/15,750).

You can time your camera’s shutter
speed accurately regardless of whether
it has a between-the-lens shutter or a fo-
cal-plane shutter. With the between-the-
lens shutter, you end up with a simple
horizontal bar. With the focal-plane shut-
ter, the image will take the form of a diag-
onal line. Here’s why:

The focal-plane shutter is basically a
curtain, like a window shade, with a slit
cut across it. When the shutter 1s re-
leased, the slit sweeps across the film—
horizontally, in most cases—exposing it,
progressively, as it travels.

When you take a picture of a TV
screen, the shutter slit, sweeping from
side to side, catches the TV spot in mo-
tion—scanning from left to right and top
to bottom—and records, progressively, as
1t uncovers the film, portions of lines that
are being produced. The result is a diag-
onal pattern. If, at the beginning of ex-
posure, the spot is in the middle of the
screen, you will get two short diago-
nals—one where the spot has completed

[Continucd on page 156]

Horizontal bar was produced by camera with be-
tween-the-lens shutter, set at 1/500 second (as in-

dicated on shutter scale). Bar portrays actual TV
scan pattern, because shutter does not employ slit-
sweep method of focal-plane shutter. Counting

KO R % 7T 1 AN _F§i
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At setting of 1/60 second, these two frames result-
ed. At perfect 1/60 exposure, picture would show
one scan only (half of 525 lines). Here shutter was
a bit slow, and recorded part of next interlace scan.
Exposure time is thus 1/60 plus time represented
by 14 lines in diagonal: 1/1,130 second—not bad.

SHUTTER-CALIBRATION TABLE

TV LINES |EXPOSURE TIME || TV LINES | EXPOSURE TIME
1 115,750 75 1210
2 1 7,875 80 1 197
3 1 5,250 85 1 185
4 13,938 90 1 175
5 13,150 95 1 166
6 1 2,625 100 1 158
7 1 2,250 110 1 143
8 11,969 120 1 131
9 1:1,750 130 1 121

10 1/1,575 140 1113
15 1 1,050 150 1105
20 1,788 160 1 98
25 1,630 170 1/93
30 1,525 180 1,88

| 35 1/450 190 1,83
40 1,394 200 1,79
45 1,350 210 1/75
50 1/315 220 1/72
55 1,286 230 1 68
60 1/263 240 1 66
65 1 242 250 1 63
70 1-225 260 1,61

A
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lines at center of pattern (shown in enlargement at
right) produced figure of 55, or a true shutter speed
of 1/286 second. For easy reference, to avoid cal-
culation, you can use the table above. It shows true
exposure time, from 1/15,750 second to 1/61.
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Now you can learn to ski in {1
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Inventor Clif Taylor holds up his new Short-
EE ski. Little job makes it possible to learn

HORT-EE SKIS...Your short

You can, too, schuss! Just strap
on these unusual new skis and
head for the nearest snowy slopes

By WALTER IAN FISCHMAN
PHOTOS BY JOHN L. CORBETT

Last month I learned to ski. I mean really ski.
I can come down what’s laughingly known as a
beginner’s slope under fairly decent control,
staying upright most of the time and going just
about where I want to go.
What’s such a big deal about this? I’ll tell
you. I learned in just one day. The teaching
» method I followed, called Instant Skiing, was
. e developed by Clif Taylor, one of the nation’s

ZNTE 3 P~ ;
s ' A | top ski instructors. I wore Short-EE skis.
e 37 And short the skis are. Designed by Clif, and

: ; ; made by the Northland Ski Co., they are less
Kid on standard skis thought reporter : =AY
Fischman was using four-year-old's skis. than three feet long and just thick enough so that
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Standard binding; fasten Short-EE skis .tu boots. A fast- First efforts of beginner Fischman Iuﬁk
acting toe release pops skis loose to protect your ankles. clumsy as he tries balancing on Short-EEs.

how to ski in one day, skip much of the drudgery that goes
with learning how to skim down a glistening mountain.

cut to winter fun

there’s no give at all to them. The bindings that
hold the skis to your boots are standard with
fast-acting toe release. A new model also has a
heel release. The combination is neatly calcu-
lated to pop the ski loose before any sudden
stress can start pulverizing your ankle bones.

That’s another plus with the Short-EE ski
method. Not only do vou learn far faster—vou
stand little chance of really hurting yourself.

Getting with it. To start me off, Clif picked
a flat stretch of snow, fastened me into a pair
of Short-EEs, waited a bit to make sure I'd re-
main upright, and then went into his spiel.

“You go straight downhill for speed. You
turn left and right for control. You ski with
your feet together because it’s the safest, easiest,
and most powerful way to ski. Ski with the
lower half of your body. Use your ankles for
small turns, your legs for medium-size turns,
and your hips for the biggest turns.

“Okay, now let’s try it out,” Clif said. He’'d -

" Félls are il;E\fl-‘l.‘;b.lE-- .fur a“fl.edgii.rllg, s;kier
picked a gentle slope that appeared to have all Fischman discovers early in the game.
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You dispense with poles, Short-EE skiing,
so Fischman (right) hangs onto instructor.
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After one day of instruction—and no hand to hold—
Fischman sails down a slope like a veteran.

the drama of a kid’s sandpile—until I
realized that I was sliding downhill
Panic! I stiffened, stood straight up and
clutched for a skyhook while the skis shot
out from under me. Happily, snow offers
more gentleness than, say, a paved park-
ing lot, and I felt more foolish than hurt.

Clif waited patiently while I got to
my feet.

“I straightened my knees?”

Clif nodded and explained that the
standard posture with knees slightly bent
actually gives control. “Think of them,”
he said, ‘““as shock absorbers.”

You don’t use poles—not with Short-
EEs. Ever. It’s an unnerving sensation,
especially since everybody else uses poles.

With Short-EEs you stay upright, turn
and maneuver with body balance alone.
As Clif explains, if you keep your body
relaxed and your hands extended away
from your body some, you’ll have a bit of
leverage to turn against. Surprisingly
enough, it works.

Turns are a key element of his method.
In a way, it’s like learning to ride a bike.
Remember? When you started to fall, you
turned the wheel in that direction. Sure
you weaved all over the pavement, but
you stayed upright.

It’s pretty much the same deal with
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Short-EE skis. You maneuver with a
series of linked turns like an endless S.
Clif says turns are for turning, stopping,
and also for just keeping your balance.

To the mountain! About 10 minutes and
seven falls later, we were heading for the
lifts. I looked at Ciif as if he were some
kind of maniac. I could barely manage
on a slope slightly gentler than a wheel-
chair ramp, but a real hill? Not for this
novice!

Clif pointed out that it really wasn’t
any steeper—just longer so we’d have
more time for skiing without that weary
trudge back up the slope.

At the top I took a good long look down
the hill. That was the moment when ab-
solute hard-core panic took over. Steep?
Whoever invented the word “down” had
that slope in mind. And scared? Oh, yes,
I was scared. But there’s only one way
to get down to the bottom.

“Come on,” said CIlif. “Follow me
down.” Since there wasn’t anything else
I could do, I followed.

A strange thing happened on that down-
hill run. For the first time I began to
understand what Clif was trying to teach
me. What’s more important, my legs be-
gan to understand, too. Buoyed by the
confidence of following along in Clif’s
precisely carved trail, I began to have
a ball. I got the feeling that perhaps I
might actually learn how to ski.

Although CIlif calls his method Instant
Skiing, you could call it Instant Fun.
The Short-EE ski technique bypasses a
lot of the dreary drudgery of learning
how to ski. A novice using standard-
length skis can spend days or weeks plod-
ding along on level ground and then slow-
ly easing down a slope in an awkward
position called snowplowing—the skis
form a V with the tips together. This
crab-like stance is used to control down-
hill speed and to turn.

Once they get snowplowing down pat,
long-ski users shift to parallel skiing.

With Clif Taylor’s abbreviated barrel
staves, it’s parallel skiing all the way.

His practice exercises are calculated to
draw a sneer of disdain from the old-
time Austrian Instructors. For example,
there’s a thing called “In again, out again,
Finnegan.” In this maneuver, you head
downhill a bit, make a turn as though to

[Continued on page 180]
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Set of spade bits. These are the most convenient
tools for boring large holes in wood with an electric
drill. If you own auger bits for the small sizes, add
Irwin Auger's 886M set of Speedbor ‘88" bits and
you'll be all set for holes up to 1”. The set, with
rack for mounting on a board: $5.50.
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Top-grade hammer. If you need a
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Very special level.
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Selection of files. Very few home owners have all 2

the files they could use. The four above would
handle just about any job you'd need to do in
home and shop. Shown from left are a round file,
a half-round bastard, a smooth file, and four-in-
hand rasp. All are by Nicholson. Total: about $5.15.
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Any man will Magnetic torpedo level. A torpedo

it

new hammer, ask for the best.
Above is a good example—a 16-
ounce from Plumb, a company that
specializes in hammers. You'll
never break the handle. It's made
of fiberglass, guaranteed not to
break, bend, or collapse in any
kind of normal use. The handle has
a cushioned grip. Price: $6.25.
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find use for the Craftsman Mono-
Vial Level (above, center). It
levels. It plumbs. You can even re-
move one of the three plastic vials
for use in a restricted area where
you need a small but accurate
level. You can then return the vial
precisely to its place in the 24"
aluminum frame. Sears, $6.89.

level belongs in every toolbox. The
one directly above has built-in

magnets that cause it to cling to

steel or iron structures as you take
plumb or level readings. This
leaves both hands free for adjust-
ments until you achieve the read-
ing you want. Made by P & C Tool
Co., Portland, Ore., it's $3.95.



urform or nut driver. You'll never go wrong in asking for a

o

urform plane ($3.98) or Stanley’'s ingenious new Hex-A-Matic
lut Driver. Collet fingers adjust automatically to drive or loosen
O sizes of hex nuts or hex-head screws and five sizes of socket-
ead cap screws. The complete driver: $5.49; a chuck-in accessory
at bottom of photo) for Stanley spiral ratchet screwdriver, $4.99.

ivet tool. For shop projects and

yme repairs, Pop rivets can take
e place of sheet-metal screws,
uts and Dbolts, adhesives, or
vldering or brazing. United Shoe
achinery’s K 110 Rivetool kit is a
yod choice. The tool sets rivets up
) 3/16" diameter. The kit consists
f the tool, box of rivets, and stor-
Je case (not shown). $5.95.

L

Metal snips. Any householder
needs to cut sheet metal from time
to time. For this, give him Wiss
Metalmaster Snips (M3R), de-
signed for straight cutting and
shallow arcs in up to 18-gauge.
Cutting edges are serrated to pre-
vent slipping. Handles are high-
strength alloy steel, have vinyl
grips. Deluxe version, $4.98.

Adjustable dado. Taking the place of a
series of dado cutters,
Tru-Cut Adjustable Dado fits table or
radial saws with a 54" or 34" arbor. You
can adjust cutting-width ranges from 14"
to 13/16". The teeth are replaceable if
one is damaged. Price is about $25.

2 %
CHRISTMAS GIFT PREVIEW

this Rockweil
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New locking pliers. Channellock’s
910 Griplock will serve as a port-
able vise for hundreds of jobs.
It operates without screw adjust-
ment. One hand opens it, locks it
on the work, and releases it when
you're through. The 10”-long tool
comes in both straight-jaw (shown
here) and curved-jaw styles. $4.90.

Continued
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Two timers in one. This device will ring at any min-
ute you choose, up to an hour; when you flip a
switch, numbers in the dial change, and the timer
shifts to counting seconds, up to six minutes. The
double-purpose timer costs $6.95 from Spiratone,
Inc., 135-06 Northern Blvd., Flushing, N.Y. 11354.
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Outdoor speaker. The J. B. L. Festi-
val is handsome enough to be
used indoors, but its waterproof
cones and case make it a rugged
outdoor speaker. The unit looks as
if it consists of identical units,
mounted side by side. Actually,
only the left box contains a work-
ing speaker. The right contains a
““passive radiator’’ that vibrates in
tune with the left speaker. It's
made by J. B. L., 3249 Casitas
Ave., Los Angeles, costs $140.

Low-cost stereo receiver kit. Real
stereo hi-fi doesn’t come any
cheaper than this new receiver
from Heathkit: The kit costs $73
(plus $8 if you want the cabinet
shown in the photo at left). Here
are the set's specifications in a
nutshell: FM tuner sensitivity is
three microvolts—that's adequate
for all but the deepest fringe areas;
amplifier power, a clean five watts
for each channei—more than
enough for all normal listening
levels from moderate- or high-effi-
ciency speakers.

Extra-sensitive CdS meter. Expotrol light meter
covers from 1/4,000 second to 60 minutes, /1
to /64, ASA 3 to 6,400. With attachments, it takes
readings off a ground glass or the finder of an SLR
camera, or converts to spot meter. Cost: $39.95.
With attachments and case, $99.95. Spiratone.
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Air horns for your car. Many of today's standard horns have trouble getting heard by
drivers up ahead on the highway. Big diesels, sing-song truck tires, wind roar, and radio
noise can combine to drown out any plain two-tone electrical horn less than a quarter-mile
away. Many drivers feel an air horn is a helpful safety item. These Sparton trumpets with
their two-pound Freon cartridge can be installed under the hood (when there's room) or
mounted outside on passenger cars, station wagons, pickup trucks, or what have you.
The $38.50 kit includes horn button, solenoid, wiring, tubing, and all necessary hardware
for making your own installation. Sparton Mfg. Co., Flora, lIl.
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lasticon acrylic coating. Here's Sebring mirror. Developed in rac- Gas-tank lock. Here's one way to
ing, this mirror is adjustable from  keep gas from being stolen from

coating that protects your car’s

aint. The maker claims it replaces
eaning compounds and wax.
lexo-7 is the marine counterpart.
ne can is $3.60 from Plasticon
hemicals, Inc., 47-38 Fifth St.,
ong Island City, NYC 11101.

the driver’'s seat and has no sharp
points to injure pedestrians. Nylon
mounting eliminates vibration up
to 200 m.p.h. $9.95 in chrome,
silver, red, green, or white. Formula
One, 37 W. 57 St., NYC 10019.

your car. Get a locking gas cap—
push down to lock, turn key to
unlock. For all U.S. and imported
cars; $2.25 from J. C. Whitney,
1917 Archer, Chicago 60616.
Continued
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Long-range CB walkie-talkie. This
rechargeable battery-powered Citi-
zens Band transceiver has a full
five-watt transmitter. A side-
mounted switch lets you choose
from among its six crystal-con-
trolled operating frequencies.
Called the Dynacom-6, it's sold by
Lafayette Radio, Syosset, N. Y. The
price is $200.

Swingline staple-gun kit. Is this your year to ask for a staple gun? If you don't
own one, you couldn’'t make a better request; it's a tremendously useful tool
for any home owner. We present a choice of two brands of tackers, each with
a selection of staples and other items. The Swingline 800 kit, shown directly
above, comes in a neat rustic wood case with a slide-in lid and a carrying
handle. Inside, you find the gun, two boxes of staples (1,000 each), and a
metal belt holster. Price of the complete kit is $10.95.

Miniature radio/phonograph. Here's a carry-along AM radio and phonograph
combination that is designed to play tiny phonograph records as well as con-
ventional /- and 12-inch discs. Both the player and the records are made by
Philco-Ford. The midget records, only 374 inch in diameter, are pressed out of
wafer-thin plastic and are flexible. They turn at 45 r.p.m. and cost about half
as much as ordinary 45 records. The battery-powered phono player converts
into a radio at the flip of a switch. It costs $25.
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Arrow multipurpose staple-gun kit. About everything
you'd need for any type of home-fastening job is con-
sained in this kit. In addition to a larger, heavy-duty
run (Model T-50), you get a package of 5,000 assorted
f.taples (four sizes), accessories for three different
ypes of fastening jobs (wire, shade, and screen at-
sachments), and a staple lifter. In carrying case: $17.50.

Household tool kit. Packaged in a vinyl case for
carrying, the 11 Millers Falls tools below are readily
available when you hang up the case. The kit is a
good choice as a home-shop starter set, or as a
fix-it kit. Included are a hammer, utility knife, saw,
hand drill with bits, pliers, wrench, level, putty knife,
tape rule, and two screwdrivers. Price is $28.50.

ity - g, ol b i | igh]

Wind-speed meter. This three-cup anemometer
works just like its professional cousins on duty
with the Weather Bureau: As the cups turn, a
switch opens and closes repeatedly, feeding cur-
rent pulses to the indicating meter.

The instrument will indicate over a wide wind
range—from still air (O m.p.h.) to hurricane-force
winds (100 m.p.h.). It can be powered either by a
dry-cell battery or an AC adapter. Made by Air-
guide Instrument Co., 2210 Wabansia Ave., Chi-
cago, it sells for $70. Continued
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Kit of accessories for reversible drills. The man who owns a n‘:z-f'j
versible drill needs accessories to get full value from it. Skil has

now brought a number of these together into one handy kit. It in--
cludes five high-speed bits of varying diameter, six hex-head

sockets and an adapter to drive them, three Phillips-head-screw

bits, and three slotted-screw bits. The latter have spring-tensioned

adapters to grip the head of the screw. Owners of variable-speed

drills can also make limited use of the accessories—for simply

driving screws and tightening nuts. Price of the set: $8.50.

B IEE

Projection stand. This easy-to-store stand folds to a  Close-up camera. A modified Instamatic 104, the
flat 3145 inches. One platform holds the projector; Kodak Instatech offers the simplicity of cartridge
the other, extra reels or slide trays, or, for sound, a loading plus the ability to take extreme close-up
tape recorder. Top platform may be angled up or shots of flowers, tiny models, craft items, and other
down by a turnbuckle elevation control. Adjustable small objects. Outfit includes attachments for dis-
leg keeps stand steady. Price of Negema Model C: tances of 5-8 inches and 15-24 inches, five flash-
$39.95. Distributor is Burleigh Brooks, Inc., 420 cubes, batteries, film. $49.95. Lester A. Dine, Inc.,
Grand Ave., Englewood, N. J. 07631. 2080 Jericho Turnpike, New Hyde Park, N.Y. 11041.
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Soldering gun. Any soldering job becomes easier
with a handy kit like this one—a dual-heat Weller
gun, three soldering tips, tip wrench, soldering aid,
and some solder, all packed in a rugged plastic case.
The gun has a two-position switch so you can change
instantly to high or low heat, a built-in spotlight,
and a long reach for tight spots. $8.85.

Electric engraver. This is a good bet as a gift for the
man who already has everything in the way of tools
—almost. The Dremel Electric Engraver engraves
names or numbers on metal, glass, wood, or plastic.
It weighs seven ounces, comes in a lightweight
plastic case. With solid carbide engraving point, it

costs $14.95. Dremel Mfg. Co., Racine, Wis.

Two-speed freehand saw. A choice of two speeds
and seven types of blades enables you to cut any-
thing with Wen's Model 920D Zipp Saw—from a 6"
log to a piece of 2" pipe. The curved foot plate en-
ables the saw to start its own inside cut in plywood,
paneling, etc. The 14-hp. motor and handle are off-
set so your cutting line is always visible. $44.95.

Starter socket set. Crescent Tool's LTB10 is a good
starting point if you'd like to build a collection of
wrenchas. The 34”-drive 10-piece set above in-
cludes four six-point sockets (34", 7/16", 14" and
9/16"), three 12-point sockets (34", 11/16", and
34"), a spark-plug socket, 5" extension bar, and

ratchet. In a rugged metal storage case: $13.80.

Swi.veling vise. A vise that swivels is a convenience
In any shop. Here's a rugged and economical choice
—Montgomery Ward's Power-Kraft vise that swivels
200 degrees, locking securely in any position where
you find it most handy to work. It also has a large
anvil surface and a handy forming horn. In 4" jaw

size, price is $10.95; in 5" jaw size, $18.99.

Squeeze-case rule. When you want to retract this
steel rule just squeeze the case. Made of molded
nylon on the sides and stainless steel on the edges,
the case itself acts as a spring when squeezed, A
button locks the blade at any desired point in ex-
tended position. Disston makes the rules in 107, 12’,
and 16’ models. Prices: $2.60 to $5. Continued
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A torch for handy carrying. High
style is combined with a practical
touch in this BernzOmatic propane-
torch kit, assembled specially for
holiday giving. Along with the pro-
pane cylinder, you get seven acces-
sories—all neatly housed in a hand-
some red-and-blue attaché case
shown above, made of unbreakable
plastic with leather graining. You
also get the company’'s new life-
time guarantee. Price: $11.59.

R

Insulated jug. Liquids are kept ei-
ther hot or cold in this Coleman in-
sulated jug for picnics or for use in
the car while on the road. Insula-
tion is 100 percent urethane. The
jug has a husky bail handle, a fast-
flowing faucet, and the inner lid is
a drinking cup—with a formed-in
handle. Price is about $6.98.
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Adjustable shock absorbers. The softer the springs on your car,
more important is the job of the shock absorbers. Regular shock :
sorbers are often too small for the cars they're fitted on, and they we
out gradually. Replace them with a set of adjustable Koni shocks tt
will never wear out (they can be reconditioned). Koni shocks impr
road-holding and handling precision, act as a brake on pitch, roll, a
bounce. The Mustang set shown above costs $100 from Kensingt
Products Corp, 150 Green St., Hackensack, N.J. 07601. Other sho
absorber sets are available for most U.S. and imported cars.

P

Jigsaw—and table, too. Black & Decker’'s U-153-1 kit is a money-sa\
for you. Besides being a jigsaw, it contains a table under which
mount it, a selection of 10 blades, blade pouch, hex wrench, anc
holder. The price of $24.99 saves vou 14 percent over buying the itei
individually. The table gives stability for accurate and intricate cuts
wood, metal, plastics, and other modern materials.



A.djustahle frame Magnetlc mnldmg stnps. which
move to any position for different combinations of
pictures, make for easy changes. Magnetic Foto-
show comes in two sizes: 10 by 12 ($4.98) and 12
by 19 ($6.98). It's made by Hudson Photo Indus-
tries, South Buckhout St., Irvington, N.Y. 10533.

Handy tissues. Dirt in the car? Dirt on your hands?
Grab a tissue from this dispenser which fits neatly
under the instrument panel. A simplified spring- and
stem-mounting bracket adjusts for any angle or posi-
tion. $3.50, including a box of tissues, from J. C.
Whitney, 1917 Archer, Chicago 60616.

Here's a
midget ratchet kit that would glad-
den any man. Who would use it?

A jewel among tools.

Auto mechanics, especially for
tune-ups; tool-and-die makers; elec-
tronics technicians; aircraft me-
chanics; appliance repairmen, etc.
The set includes a 334" ratchet,
255" extension, four screwdriver
adapters, a square adapter, and 13
socket-screw tools. ranging from
050" up to %", stored in foam.
Kit 1320 costs $11 from Chapman
Mfg. Co., Durham, Conn. 06422.

Double-duty film editor. Both super 8 movie film
and standard 8 go in the Dual-8 editor. (You switch
by changing a sprocket wheel.) It has a focusing
control, framer, and film notcher, costs $25. Outfit,
including butt splicer, splicing tapes, and four reels,
is $34.95. Hudson Photo Industries (address at left).
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Auto tape player. This below-dash tape player for
your car has an unusual feature: Besides playing
both eight-track and four-track stereo-tape car-
tridges, it converts to an AM or FM radio when you
plug a tuner cartridge into its slot. Automatic Radio,
Melrose, Mass., $120. Continued
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Sealed-beam long-range and fog lamps. Make your,
night driving safer with Lucas Projector LR6 which
throws a 90,000-candlepower pencil beam a tremen-
dous distance. The Pathfinder FT6 fog lamp pro-
duces a wide flat-top beam with a hot spot at th#
top edge to increase penetration. Prices from Lucas,
501 W. 42 St., NYC 10036. Warning: Some states,
outlaw the use of all auxiliary lights.

Telescoping monopod. Extending to full length
for eye-level shooting, it collapses for easy
carrying on hand strap. A foot release works
it. Brooks-Susis Monpod ($9.95) is distributed
by Burleigh Brooks, Inc., 420 Grand Ave., En-
glewood, N.J. 07631. Stabilet tripod (inset,
left) is a five-inch handful that serves a double
purpose: Screw it to your camera and it's a
grip. Unscrew the cap at the bottom, and out
slide legs to make a table-top tripod. It’'s $8.95.
Distributor is EPOI, Inc., 623 Stewart Ave.,
Garden City, N.Y. 11533.
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Photo-enlarging toy. You can make enlargements up

to five by seven in the living room, with this device,
using a dry process developed by 3M Co. There are
five steps: 1) Insert negative in holder. 2) Negative
is projected on viewer, enabling you to enlarge or
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on developing plate. Print permanence is uncertain.
PhotoMate is $29.95. Paper packets (eight sheets of
five-by-seven, or 16 of four-by-five) cost 99 cents.
Graphic Products, 200 Fifth Ave., NYC 10010.
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Transistorized tachometers. Know your engine speed
and you won't over-rev or let the engine lug too far
down on the torque curve. Stewart-Warner has a
range of pedestal- and panel-mounted tachometers,
precision-built with solid-state circuitry and a mov-
ing-coil mechanism that has proved its reliability in
racing. Available for 12-volt negative-ground cars
with four, six, or eight cylinders.

Transistor voltmeter. This battery-powered version
of the old-faithful vacuum-tube voltmeter uses a
field-effect transistor to produce its 11-megohms in-
put impedance. It measures AC and DC voltages,
and resistance. Cost: $80. It's made by the Triplett
Co., 500 Harmon Rd., Bluffton, Ohio.

FM wireless mike. You can broadcast to a
nearby FM receiver—on any clear frequency
—with this pocket-size battery-powered mike.
It's called the IMP |l, and is made by the
Kinematix Co., 2040 Washington Blvd., Chi-
cago. Two practical uses: As an electronic
baby-sitter, or as a wireless mike for per-
formers on a stage. It's $50. r B
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Capacitor-discharge ignition system. Here’s a high-
performance ignition system you can mount in your
car in a single afternoon. It's made by Motorola,
and costs $50. Unlike conventional systems, a C-D
ignition doesn’t run out of steam at very high r.p.m.
or when a cranking starter motor lowers the avail-
able voltage; thus it improves both the engine’s
starting ability and its high-speed characteristics.

Signal-seeking radio. Panasonic AM-FM portable
tunes itself perfectly at the touch of a lever: Press
it, and the dial turns slowly—it's driven by a wind-
up motor—until it reaches a new station. Then it
locks on dead center. A side control lets you tune it
like a conventional radio, too. Cost: $70.
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Table is just the right height for use in front of
a sofa. The planter in the center occupies only a

Here’s a handy way to store
an encyclopedia. The handsome
table has other uses, too

By CARLTON G. BUCHER

Keeping an encyclopedia set where you
and the children can use it freely is only
one function of this coffee table. It has
two spillproof surfaces for serving bev-
erages, and between them a top big
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small part of that space. Remainder of the shelf

behind it is handy for storing current magazines.

enough to hold serving trays, ashtrays,
and board games. The big open space in
the center below could take other books,
magazines, records, radio or record play-
er—even planters.

Encyclopedia volumes—or other books
—are stored spines up under the glass at
each end. Titles are convenient to read,
and seleetion is easy.

Start construction by cutting the parts
as shown in the cutting pattern in the
blueprint on the following pages. The
sides (C and D) are the only pieces
that require any further detail. Notch
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Solves a Probiem
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Even young children have no trouble pulling out and
replacing volumes of encyclopedia. Books are

them as shown for the table top; then
groove them for the plate-glass panels.
The rest of the job is assembly.

Check the size of your encyclopedia
before assembling the end units. Note
that the distance of bookshelf below the
glass 1s book width plus 54”. With this
determined, assemble both end units and
attach them to the bottom with screws
from beneath. Finally, attach the top.

Order the plate glass cut to size for an
easy fit In the grooves. The 5" factory-
made legs go on last.

If you’re going to use an enameled or
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stored in the table with the spines up. Titles are
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easily read through the glass panels at each end.

antique finish, you can save money by
making the table of fir plywood. And
you can assemble 1t with glue and well-
set nails. If the table is to be stained or
left natural, birch or walnut cabinet-grade
ply is recommended. Use dowels to as-
semble, and wood-tape the ply edges for
a professional-looking job.

The table shown was designed so that
each bookshelf holds 10 volumes of a
popular set. Measure your set before
cutting the stock, and change the shelf
width and height if necessary.

Turn the page for lie-flat blueprint
DECEMBER 1967 | 125
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BOTH END ELEMENTS ARE ALIKE
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CUTTING PATTERN
34 pLYWOOD 48'x 60"
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14" PLATE GLASS
9)4"'%x 1734

NOTE—
ghUEAND NAIL
GLUE AND DOWEL SCREW-IN LEG
ALL JOINTS AND ATTACHING PLATE
(4 REQ'D.)
GLUE WOOD TAPE

TO ALL EXPOSED EDGES
FOR NATURAL FINISH




Var.able speed is the word in 34" drills these days.
All shown (but one) have this feature. Can you spot

s

Now in the same price range as
quarter-inchers, they’ll do
all the latter will do—and more

cfm you get more for your money? If
you’re shopping for a drill, the answer is
yes. Don’t pass the 34" drllls by, think-
ing (as I did) that the cost would be too
hich for a tool with the latest features.
It isn’t. Proof? There are now several
32" drills on the market that have both
reversible and variable-speed features.
And they sell for about $40.

Why a 34" drill, rather than the popu-
lar 14”7 First, and obviously, is the
larger chuck capacity, which lets it take
bits and tackle jobs that are beyond the
scope of 1its little brother. Its slower
sneeds also offer advantages. You needn’t
invest in expensive high-speed bits for
metal drilling. Low-carbon bits that can’t
take the higher speeds of 14" drills can
be substituted. Low speeds are best for
carbide masonry bits, too. Even when
a 14" drill boasts variable speed, it isn’t
right for some low-speed jobs. That’s
why many bits and attachments are
equipped with shanks that won’t fit a 14"
drill. For example, a large hole saw will
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the one without it? 1) Ther 913 VSC

: 2) MzGraw-
Edison 70178; 3) Craftsman 1112; 4) Rockwell 386, |

YOUR BEST BUY:

These three new 33" drills revers:
With reverse added to a variable-speed drill, the

tool has greater versatility than ever. Screws and
bolts can be removed as well as driven, and bit

fit only the larger drills for a good reason:

They’ve got more torque. This means
extra heft and power for the more de-
manding jobs and slow-speed applica-
tions. Because they have more punch
per pound, you could reasonably expect




821VSC; 8) Skil 597-5; 9) Black and Decker U-320;

o
o

- . ; !
PO L

10) Montgomery Ward 9220. The drill without
variable? No. 3. For Sears v/s, see page 132.

17 —
a3/8"Drill? . ...

t the flick of a switch

withdrawal is far easier. Stanley (left) located the
switch at the rear of the motor housing. Millers
Falls (center) chose the left side of the handle,

them to be larger and heavier than the
quarter-inchers. That’s not always the
case. Recent developments—solid-state
electronics and plastic housings, for ex-
ample—let the manufacturers pack 34"

power into a 1/ "-size package.

while Skil (right) uses a lever above the trigg