| '\ MARCH 1972 60 CENTS | PS Tests Five New
CAMPING TRAILERS
DESIGNED FOR
YOUR SMALL CAR .,

. ‘_.—-ilf Y
b

hiy
i TS E .9

“1

N LA o "? .f, ‘
Nhat Can i Tl ARSI

=

AN-POWERED 2’
ANES GET — /&
NEW LIFT en

WHEEL-DRIVE
\SSENGER CARS
e They on the Way?

LRKING-LOT
JILCAR YOU
\N BUII.D |

OLI_O 16
y We're Gnmg Back

WERNHER von BRAUN

ECIAI. 12-PAGE
PING SECTION -

w Trends in Tent
mpers...Motor Homes
ravel Trailers..

ck Campers...Vans

at Double as Wagons
and More -

WTV
TENNAS

w o
100se One

plus 13 other exciting 2435

icles, What's New Digest,
lozen great every-month-features




i

We've got ourins and outs.

Five of them.

If you don't think five doors on a
wagon is a big deal, try getting something
bulky into or out of a three-door wagon. It
can be a real wrestling match.

That's why the Datsun 510 Wagon
has five doors. We don’t think you should

have to go two out of three falls with Aunt
Sophie's antique armoire, even in a wagon
from the economy price group. Try our five-
door accessibility. It's the easy way to get to

the ins and outs of station wagons.

L,

FROM NISSAN WITH PRIDE

Drive a Datsun...then decide.




| Automatically.

Introducing our new left-hand Model 1100 auto-
matic shotgun—the latest entry in the extensive
1100 series. Actually, this new left-hand model is
two entries—a 12 gauge and a 20 gauge. Both are
true mirror images of the right-hand 1100. And
both are perfect for the left-hand shooter both-
ered by ejecting hulls from right-hand automatic

shotguns; or the shooter with a left master eye.
You're going to love this new left-hand 1100,
. & because it has all the ruggedness and dependabil-
& "% ity that the Model 1100 is famous for—superior
" performance in any weather. The same perform-
& ance that has made the Model 1100 a consistent
® winner in the Grand American Trap Shooting
Championships and World Skeet Champion-
ship since 1963.

Our new Model 1100 left-hand is offered in

field, magnum, trap and skeet grades. All with
ventilated rib barrels.
1 The unique gas-metering system of the
% standard 1100 is designed to operate with all
'8 234" standard velocity, “Express” and 2% "
* 8 magnum loads without gun adjustments.

This same system also takes the “kick”
out of the 1100. So there’s less recoil sensa-
tion than you get from any other shotgun
action. Your shoulder feels a “push” instead
% of a“punch”.
~ But you will get a kick out of the great
~  looks.of this 1100: The white line spacers. The
" teardrop pistol grip. The decorative scrollwork

' Model 1100

Left Hand .
Vent.Rib, = i* of the solid steel receiver. The deep rich blueing
$214.95* [0} —inside as well as outside—made possible by our

- “vibra-honing” metal finishing process. And, of
'~ course, the gleam-protecting RK-W wood finish,
¥ which gives tough, scratch-resistant protection

% Model 870 Left Hand
$ Vent. Rib, $159.95*

LI

ey Model 788 C.F.
~ 8 Left Hand Bolt, $104.95*

Model 581 R.F.
Left Hand Bolt, $62.95

ML o mar ot

Remington, @UPIND

Great guns deserve great ammunition. We make both.

“Remington’’. ""Peters'’ and "'Wingmaster'’ are trademarks registered in the United States Patent Office.
*Price shown is suggested minimum price, subject to change without notice.

Onte of a continuing seties. Rc_?mingLO_I], _Ré_?por (s

A If you shoot left-handed,
- we've gotanew waytodoit.

against weather and wear. All in all, quite a gun for
the southpaw.

And we have some others, too. In fact, Remington
offers more left-hand guns than any other gun manu-
facturer. Our Model 870 “Wingmaster” is a true left-
hand. The Model 581 and 788 have left-hand bolts.
And our Model 742 and 760, while not truly left-
handed, are available with a left-hand cheek piece and

left-hand safety. (Check our new catalog for complete.
information on all these models.)

Of course, there’s no such thing as left-hand am-
munition, but whether you shoot left or right, you want
the most dependable ammunition you can get. And
that's Remington and Peters. Ammu-
nition that’s designed to work together
with your gun for top performance.

Remington Reports are based on
facts documented by the people who
design and make our products. For
more information on our products,
write for a copy of our latest catalog—
send a postcard to: Remington Arms
Company, Inc., Dept. 429, Bridgeport,
Conn. 06602
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" Stamp out
repair
problems

the

t!mII
fixer

DAP vinyl-naste Spackling.
Ready-mixed to make quick
work of patching jobs in plaster,
wood and drywall. Spreads
easily. Dries white. Sands
smooth, Takes

paint P —

almost

imme-

diately.

window
fixer

Lasting seals. That's what you
get with DAP '33" Glazing Com-
pound. Use it instead of ordi-
nary putty to replace broken
glass or dried-out putty. It stays
flexible for airtight, watertight
seals around

window

glass.

Lasts

years

longer.

‘33
Takes GLAZING
paint. compound

Ill\l’

DAP Inc., Dayton, Ohio 45401
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STEVE PETRASEK, TIRE ENGINEER,

COULD PUT ANY TIRE WE'VE GOT ON HIS CAMPER.
HERE’S WHY HE’S SWITCHED TO FIRESTONE’S
WIDE OVAL TIRE SYSTEM.

Steve ran our racing tire engineering division
for 12 years. He knows high-speed tires. And
today as head of our tractor tire engineering team,
he understands off-the-road driving problems.
Every year Steve and two buddies leave
Akron in a light camper pickup with a jeep in tow.
31 hours later they're isolated in the wilds of On the rear, you put
Montana hunting elk. Firestone's Traction All Season ™
Now with his knowledge of tires Steve could S, Wide Oval™ truck tires. They're
even design special tires for his equipment if i" the drive part of The System.
he thought they'd work best. - & Their computer-designed
But what Steve recommendsis 425 . s tread lets you run along at
what you should use on your camper. A - 1o turnpike speeds, then pull off
Here's how it works: the road (even into snow or
On the front, you put mud or sand) and keep
Firestone s Transport 500 Wide Oon going.
Oval® truck tires. They're the Two pairs of Firestone tires
steering part of The System. teamed together to provide your
These tires have a wide, wide camper with stability, traction, and
tread to grip the road for more long tire life.
mileage under normal They work! Take it from Steve
conditions than the tires they (write to him C/O Firestone, Akron,
replaced in our line. (The Ohio 44317 for more information).
Transport Wide Oval.) Or ask your local Firestone Dealer, the man
with The System.

The Wide Oval Tire System
for Campers. _

This One

SO0 [1inmmmmm
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RaPala

ORIGINAL

Where in the
World Is

Your
Irophy?

Atlantic Salmon in the
Fjords of Norway? Casting
for giant snook and tarpon \_, |
in the Mangrove Rivers -
of the Tropics? e
Or trolling for trophy

bass in your

neighborhood lake?

There's a Rapala

to put you in the

record books just as it

has for Lee Schlimmer,
Lee says: "'l fish all over
Southern California, usually
two and three times every
week. | caught my 9 pound
12 ounce Largemouth Bass on
a 438 inch Rapala Floater
in the El Capitan Reservoir
in San Diego County. |
consider the Rapala one
of the best lures ever
made, I've taken over

100 bass on it this year.’

RAPALA Makes a World of Difference

Write for: New Field and Stream
Fishing Contest entry blanks,

Normark catalog and Lauri @g
Rapala’s "“How To Catch &i

Your Trophy'' Booklet—25¢.

Norimark

1710 E. 78th St., Minneapolis, Minn. 55423
Canada — P.0. Box 1106, Winnipeg, Manitoba
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Come “Fly” with Me on a Space-Shuttle Landing
27 Pages of Ingenious Ideas to Improve Your Home
Brake Performance Standards: What’s Holding "Em Up?

HUBERT P. LUCKETT
Editor-in-Chief

C. P. GiLmorg, Executive Editor ® KenpaLL W. GoopwyN, Managing Editor
HARRY SamMuUELS, Art Director ® RogerT P. Stevenson, Director, Plans & Projects

GROUP EDITORS
ARTHUR FiSHER, Science & Engineering ® EVEReTT H. ORTNER, Consumer Information
ALFRED W. Lees, Reader Activities
senNIOR EDITORs Herbert Shuldiner, David D. Vigren
AuTomoTIVE EDiTOor Jan P, Norbye ® goaTinG EDiITOR Jim Roe
HOME WORKSHOP EDITORr A. J. Hand ® ELecTroNICS EpiTor William J. Hawkins
ASSOCIATE EpiToRs Ruth Westphal, John R. Free, Ray Hill
ASSISTANT EDITORrs Kenneth Furie, Douglas Garr @ mipwesT enitor E. F. Lindsley
DETROIT EDITOR Jim Dunne ® wesT coasT EpiTor Jim Davis ® gurorPeEaN EDITOR David Scott
ART EDITORS Herbert Anthony, Richard J. Meyer, W. David Houser

ART PRODUCTION MANAGER Henry W. Kazmirowski
EDITORIAL ASSisSTANTs Anna Dallas (Chief), Marilyn Bender, F. B. Ford, Dorothy Fox, Susan Licat

CONSULTING EDITORS
Dr. WERNHER vON BrAUN, Space ® CMDR. ScoTt CARPENTER, Oceans
SMOKEY YuNICcK, Auto Mechanics ® KEN Isaacs, Design ® JAcksoN HAND, Home Improvement
RoBerT GANNON, Adventure ® PHiL McCAFFERTY, Projects ® R. J. De CrisToForo, Tools & Technigu
RicHarD Day, Home & Shop ® Ben Kocivar, Flying

E, S. DurrFiELDp, President
J. Micuaer Haprey, Executive Vice-President and Publisher
Roeenrt D, CoLE, Vice-President and Circulation Director
PETER CaLvo, Vice-President Production
Frawncis X, WiLkinson, Vice-President and Advertising Director
StuART BERNARD, Vice-President Corporate Advertising Services

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

PUBLISHED MONTHLY by Popular Science Publishing Co., Inc.,
355 Lexington Ave., New York, N. Y. 10017

SUBSCRIPTION SERVICE

New or Renewal Orders: Send to: Popular Science Subscription Department, Boulder, Colorado 80302
One year $6. 2 vears $11, 3 vears 515 in U.5,, its poussessions, and Canada. Elsewhere, 1 vear 89.50, §
vears $18, 3 years 825, Single copy 60¢ in U.S. and Canada.
Subscription orders processed electronically ® All subscription adjustments: Write to Robert Harlan, Popu
lar Science, P.O. Box 2871, Boulder, Colo. 80302, For change of address allow six weeks; please give botl
old and new addresses. Notices of undelivered copies (Form 3579) to Mr. Harlan. ® Second-class postag:
aid at New York, N.Y., and at additional mailing offices. Entered as second-class matter at the Post Officy
epartment, Canada. Printed in U.5.A. ]
Mierofilm editions are available from Universitv Microfilms., Ann Arbor, Mich. 481086.

ADVERTISING OFFICES

NEW YORK: 355 Lexington Ave. (10017 ), Tel. 212-687-3000; cuicAco: 401 N, Michigan Ave. ( 60611
Tel. 312-527-0550; pETRorT: 1718 Fisher Building (48202). Tel. 313-872-7060; Los ANGELEsS ( Paci
West Coast): 3550 Wilshire Blvd.. Suite 908 (90005), Tel. 213-380-1936.

Return postage must accompany all manuscripts submitted.
We cannot be responsible for the loss of manuscripts or photos.

Mechanics and Handicraft ® Popular Science ®
COPYRIGHT © 19872 BY POPULAR SCIENCE PUBLISHING CO., INC. ALL RIGHTS RESERVED

TO CHANGE YOUR ADDRESS

—or to enter a subscription at 1 yr. $6, to Robert Harlan, POPULAR SCIENCE
2 yrs. $11, or 3 yrs. $15, mail this form P.0. Box 2871, Boulder, Colo. 80302

i Are You Moving Soon? -
& If you are planning to move,
ATTACH § piease notify us 6 weeks in
LABEL & advance and we'll make New Address
¥ sure your subscription
HERE § ¢ moves with you. Please use
i this form and attach your | City St Zip Code
® magazine address label.
Moving Date

L N NN B B N B _ B N & N N B B &8 B B B B B B B B B B 8 B B B B B B
Printed in U.S.A. i 2



When it’s time for new
beauty, long-lasting
protection

you
heed The
Rust-Buster®

*New-formula X-0 Rust...a coat you can

- e s " : M.m. look under
rust against ruinous rustand corrosion ;imf‘.?m “Hardware”" in the
Now you can rout rust right out of your life —give powerful o classified

protection and fresh beauty to-tools, toys, decorative work, o phone

lawn furniture, anything metal. One easy-on coat with The A directory
Rust-Buster does it. Locks out rust on new galvanized metals, '
knocks out rust on old surfaces. You'll want X-0 Rust protec-
tion on masonite, wood and concrete, too —covers beauti-
fully on smooth surfaces where outstanding adhesion is
needed. No thinning or mixing, comes ready to use in 17
popular colors. Finish coat, quart . . . 2.69 Gallon...7.49

Push-button spray, 16-0z.can...1.79

FDTES) CARPENTER'S HAMMER  GRUTE3) SOCKET WRENCH SETS  GGaUE3 CIRCULAR SAW BLADES

Drop-forged steel hammer has polished face Hardened, tempered steel exceeds Gov. Finest rust-proof chrome nickel alloy steel.
and claw, hardened hickory handle. Tru-Seal specs. 20-Pc. ¥&" & 3" Sq. Dr. with 4" Dr. Universal arbor holes, both 62" and 7" sizes.
feature keeps handle firmly in place forever. socket sizes 31s"-% ; 38" Dr. sizes Ja"-'31s". Chisel-tooth combination blade for both rip-
Easy to use with built-in balance, non-slip With spinner, accessories, metal box . 11.88 ping and cross cuts, type “C”, each ... 1.99
claws. 16-0z. curved or rip-style . . .. .. 3.33 13-Pc. Ya" Sq. Dr. with flex handle . ... 4.97 Plywood-formica blade, type “PY", each 2.29

COTTER & COMPANY. Warehouse Distributors, 100°%: Dealer Owned; Chicago; Cleveland; Dallas; Phuladelphia; Los Angeles; Portland; Kansas City: Atlanta serving True Yalue Hardware
Dealers who own their stores, set their prices and reserve the right to imit guantities. Prices may vary and are subject to change without notice, Space may prevent some stores from featuning all items. Most
name brands illustrated are also available at many other hardware stores. For honest values and better service . shop at yaur hardware store. Pricas exper= May 5. 1972,

MARCH 1972



Stopping at

it’s all the
same to

GREY-ROCK
Brake Lining.

Grey-Rock brake lining
has a punishing job—1to
slow and stop moving ve-
hicles. It does its job well.

School buses depend on
it. The racing fraternity
swears by it. It’s the pre-
ferred brake lining for off-
highway equipment and
the heaviest trucks on the
road.

It stops them. It’ll stop you.
Safely and surely. Next
time don’t just say “Re-
place the brakes.”” Say
“Be sure it's Grey-Rock.”

GREY-ROCK™

BRIDGEPORT CONMN. 06603

ovson o Raybestosf¥Mianhattan
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PS Readers
Talk Back

Where you voice your

views ... and the editors
do the listening

No-wheels train

In “New No-Wheels Train Gets a Lift
from Magnets” [Jan.], David Scott
makes the train sound like one of the
best inventions ever. It's a partial an-
swer to overcrowding in mass transit
while at the same time emitting little or
no pollution. What’s more, it will pro-
vide a faster, safer, and more comforta-
ble ride. What I would like to know is
how long will it be until it is introduced
and widely used in the U.S.? It looks
like just what we need to solve the

transportation problem.
Davip LusTtic, Belle Harbor, N.Y.

The Dept. of Transportation may
exhibit the experimental rail car at
Transpo 72 in May. Mavbe enough
citizens will demand action when they
see what could be done.

Flood relief

Excellent planning! The January is-
sue, with “Secrets of Keeping Your
Automatic Dishwasher Trouble-Free,”
arrived just a few days before my
Kitchen Aid went nuts, flooding the
kitchen floor. The inlet valve wouldn’t

shut off, so—following the advice in the
article—I took it out and cleaned it.
This solved the problem. Thanks for the
article.

GEOFFREY ORTON, Rensselaer, N.Y.

Wankel displacement mystery

Re “Wankel-Powered Car Proves
Silent, Powerful, and Trouble-Free”
[Jan.], on page 85 yvou have the Mazda
RX2 Sedan rated at 140 cu. in. If it has
two rotors at 35 cu. in. each, it would
be 70 cu. in. total, not 140 as in your
report.

SAMUEL PICKETT, Jacksonville, Fla.

It’'s true that the displacement per
chamber is 35 cu. in. Yet the Mazda
RX2 is rated at 140 cu. in.. not 70. Why?
Because it has the same air consumption
as a 140-cu.-in. reciprocating-piston en-
gine. With two rotors and a chamber
displacement of 35 cu. in., the engine
lakes in 70 cu. in. of air per mainshaft
revolution. The 140-cu.-in. Vega engine

consumes the same amount of air. with
35 cu. in. in each of its four cylinders.
because only two cylinders go through
an intake stroke during one crankshaft
revolution.

. . . On page 85 of the article on the
Mazda, you said the Wankel engine is
economical to operate. The specs indi-
cate that the gasoline mileage one can
expect is a pathetically poor 17.9 mpg.
By 1964 standards, this car should get
about 32.2 mpg for its weight; and fig-
uring an anemic four-percent increase
each vear, a 1971 car’s gas mileage at
the same weight should be 42.4 mpg. 1
think the Wankel engine stinks because
of this low fuel economy.

The Wankel engine does have low
pollutant emission. But I believe you
should point out to your readers that the
same devices it uses could be used with
the reciprocating engine.

MicHAEL C. Ciuzak, Ramona, Calif.

PS Auto Editor Jan Norbve replies:
“RX2 fuel consumption is right in the
ball park for that kind of performance
(17.4 mpg in Audi LS 100, 19.6 mpsg in
Volvo 144-S). You are comparing it to
low-horsepower, low-torque engines. For
the piston engine to meet 1975 emission
standards, it looks like it will need
everything but the kitchen sink: after-
burner, exhaust-gas recirculation, and a
catalytic converter. The Wankel engine
has automatic gas recirculation, more-
effictent afterburning (due to hotter
gas), and inherently lower nitrogen
oxides emission.”

High time for RV safety standards

Being a truck driver, I was happy to
see that the Dept. of Transportation
has seen fit to inspect rec vehicles [“RV
Safety Standards on the Way,” Jan.].
Truckers must pass through inspection
stations; tourists should, too. If a truck
is overweight, the driver gets a ticket.
There are a variety of things a trucker
can be nailed for. Yet if the laws were
stricter on the tourist, I'm sure he’d
scream police harassment.

I had occasion to drive a 3/4-ton pick-
up with a camper on it, After the first
mile, I decided it was one of the most
dangerous vehicles on the road today. 1
wondered how one could safely handle
one of these rigs in a crosswind. I hope
the new standards will make RV owners
more safety-conscious,

WiLLiAM DAwE, Lehman, Pa.

Marine-radio feedback

“They’ve Changed the Rules for Ma-
rine Radio” [Dec.] may create the inac-



rj\ksvvf
Zeheo

10000 |

- L
Foiiy

.................

You're prepared for any weather when
you take along a Zebco Traveler 10000
propane catalytic heater. It lights with
a single match—without pumping,
priming or flareup—and it provides
maximum heat in just 45 seconds. On
its highest setting, it gives you 10,000
BTU heat that you can aim where you
want it. And when you don't need its
maximum heat, you can turn it to a
lower setting with a fingertip.

With proper ventilation, you can light
the Zebco Traveler 10000 indoors—
count on it for flameless, odorless per-
formance without overheating. Its new

1 l'(lVLlLl'

wicl Outidson fombegont withy

CONSUMER DIVISION BRUNSWICK CORPORATION

P.O. Box 270, Tulsa, Oklahoma 74101
Recrealion Producls from: Anba, Blizzard, Piz Buin, San Marco, Ben Pearson, Sirolz, Zebco

Distributed in Canada by Brunswick International (Canada) Ltd.
1156 Dundas Highway East, Mississauga Ontario, Canada
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safety regulator has a positive locked-
off position. Its broad base prevents
accidental tipping. It has a sturdy, pro-
tective grill over its exclusive EK3 life-
time catalyst pad, and, of course, it
uses safe, clean propane tuel.

The Zebco Traveler looks great with its
high-lustre baked-on finish. And, its
compact styling and portability make
itideal for tent, boat, workshop, recrea-
tional vehicles and outdoor events.

Take a good look at the Zebco Traveler
10000 and the models 7000 and 4000
heaters, too. They're all guaranteed by

CCAUse
you never know
how cold it will get.

Zebco, and you just can't say quality
any better than that.

MODEL 7000

(o

MODEL 4000
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FREE.. Anys)

027 THE DIONNE
WARWICKE STORY
(2 record set)

Scept LP, BTR, CASS

823 THE WHO Meaty,
Beaty, Big & Bouncy
Decca LP, 8TR, CASS

909 LOU RAWLS
Matural Man
MGM LP, 8TR, CASS

777 GODSPELL
Original Cast
Bell LP, 8TR, CASS

420 IKE & TINA
TURNER 'Nuff Said
UniAr LP, 8TR, CASS

270 DIONNE WARWICKE
Greatest Movie Hits
Scept LP, 8TR, CASS

267 DIONNE WARWICKE 355 THE 101 STRINGS

I’ll Never Fall Beatles' Million
In Love Again Seller Hits
Scept LP, 8TR, CASS Alshi LP

760 PARTRIDGE FAM-
ILY Up To Date
Bell LP, 8TR, CASS

353 THE 101 STRINGS
Love Story
Alshi LP

7

827 CHER
Kapp LP, 8TR, CASS

135 RICHARD HARRIS
My Boy
Dunhi LP, 8TR, CASS

705 CHOPIN
Polonaises
Yorks LP, 8TR, CASS

275 CANNED HEAT
Live At

Topanga Corral
Wand LP, 8TR, CASS

100 THREE DDG NIGHT
Golden Bisquits
Dunhi LP, 8TR, CASS

I " 1513 LED ZEPPELIN
£ |Atlan LP, 8TR, CASS

043 FIDDLER ON THE
ROOF Original ST

(2 record set)

UniAr LP, BTR, CASS

reo LPsor

WITH NO OBLIGATION

hm.rud-&lw o Sk DA The Deomrah
R e e ;

035 JOAN BAEZ
Blessed Are ...

(2 record set) -
Vangu LP, 8TR, CASS

683 RAMSEY LEWIS
Back To The Roots
Cadet LP, 8TR, CASS

373 QUINTESSENTIAL

684 LONDON HOWLIN'
WOLF SESSIONS
Chess LP, 8TR, CASS

EARL HINES
Chiar LP, 8TR, CASS

773 LAWRENCE OF

708 HANDEL
Water Music
Yorks LP, 8TR, CASS

778 STAMPEDERS
Sweet City Woman
Bell LP, B8TR, CASS

See for yourself why over 22 million record and tape collectors paid $5 to join Record

Club of America when other record or tape clubs would have accepted them free.

Capitaol i - 0 Citadel
Stevo | FMTNS | el | acoent, | R
Tape Club F . Club
Lanadv. in {as adv. in {as adwv. in as adv. in 25 Ad RECORD CLUB OF AMERICA
.thz.rf TV E'.i...de Playbay Redhank J'rlhd""'.'-*
Aug. 1971 Aug. 7, 1971 Det. 1571 Aug. 1971]
CaN ¥Ou
CHOOSE FROM Choose any LP or lape
ALL LABELS?T on any label! No excep-
LP's OB TAPES teons! Ower 300 differant
INCLUDING Hu Hu Hn Hﬂ "'u TEST manufacturers including
CARTRIDGE Capitol, Columbia. RCA
AND CASSETTE Angel, London, et
TAPES?
MUST ¥YOU BUY
A UMINIMUM® Mo p";-lpg.li_ah.:ur‘:'.: No yearly
NUMBER OF guota! Take as many, as
?;‘-‘F"Pnul’ (]| 12 E IE 1ﬂ II HHHE! few, I:.rd;l5|r|na af il il
APES? you 5o decide!
HW MANY?
HOW NMLUGH i
i r- You don't nave to spend
E-FLFEI‘:I!DT::[}J $83.76 $41.88 $39.76 $49.80 $46.68 ZERD @ penny Ee.'i,au?.e you're
FULFILL YOUR to to to to to not “legally obligated’
LEGAL $95.76 $47.88 $83.75 $59.80 $64.68 DOLLARS 1o buy even a single rec.
OBLIGATIONT Eanlaltoy
L:;:j :?l};j']l-]nlrl:.'r 'r'lu:;:.-'-:!;:-ls.r-:uﬂ'. ..r.udlr- 'k k
i, L g 4 neEy
OR TAPE YOU NOD NO NO NO NO [RLWAYSH (5 (Shratiees eves
VYRR ' -
DISCOUNT? ceplions
0O Y0U EVER There are no cards which
RECEIVE you  must retien.  Ondy
INORDOE R the records and tapes
UNORDERED YES YES YES YES YES |NEVER! o wint are sent-ang
ek only when you ask us 1o
send them
“‘”::'nll' LONG
MUST YOU Your order processed
WAIT FOR 5106 |NO LONG same day receved. N
SELECTIONS Weeks WAITS! shipping on cycle
T ERRIVE?

ARABIA Original
Soundtrack
Bell LP, 8TR, CASS

704 BEETHOVEN
Piano Sonatas
Yorks LP, BTR, CASS

615 BREWER & SHIP-
LEY Shake Off

The Demons

KamSu LP, 8TR, CASS

(2 record
Enter LP,

.

313 JOAN BAELZ/
CARRY IT ON (ST)
Vangu LP, 8TR, CASS

712 LOS INDIOS
TABA-JARAS
Yorks LP, 8TR, CASS

383 RUTH BATCHELOR
Songs For Women's
Liberation

Femme LP

779 DAWN
Bell LP, 8TR, CASS

TYPICA

SHAFT (ST)

set)
8TR, CASS

!-lqi__;ﬂ?-‘%lﬁ

063 ISAAC HAYES/

. ] _||J

780 MOUNTAIN
Flowers Of Evil
Windf LP

707 RCOA STEREO SYS-
TEMS TEST RECORD
Yorks LP

763 5TH DIMENSION
Love's Lines,

Angles & Rhymes
Bell LP, BTR, CASS

903 THE DONNY
OSMOND ALBUM
MGM LP, BTR, CASS

L

“EXTRA DISCOUNT"” SALE

$4.98 LPs average as low as $1.69
$5.98 LPs average as low as $2.04

Savings of 66% or more from recent Club sales up
to $3.94 per LP. Start these giant savings now...not
after you fulfill your obligation like the other clubs.

Reality

Got A Friend
BURT BACHARACH

. THE DOORS—L.A. Woman

Tongued Devil & |

PAUL McCARTNEY—Ram
CAROLE KING—Tapestry
JOHN DENVER—Poems,

Average
List Club
Label Price Price
BLACK SABBATH—Master of
WarBr 5.98 2.04
ANDY WILLIAMS—You've
Colum 5.98 2.04
A&M 5.08 2.04
JEFFERSON AIRPLANE—Bark Grunt 5.98 2.04
BARBRA JOAN STREISAND Colum 598 2.04
MOODY BLUES—Every Good
Boy Deserves Favour Thres 598 2.04
Elekt 5.08 2.04
KRIS KRISTOFFERSON—Silver
Monum 4.98 1.69
Apple 5.98 2.04
Ode 598 2.04
Prayers & Promises RCA 598 2.04 l

RECORD CLUB OF AMERICA—The World's Largest Record and Tape Club
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Cartridge
or
Cassette

Shown

Yes, take your pick of these great hits right now! Choose any 3 Stereo LPs (worth up to $20.94) or any 1 Stereo Tape (cartridge
or cassette, worth up to $13.96) FREE... as your welcome gift from Record Club of America when you join at the low lifetime
membership fee of $5.00. You can defer your selection of FREE items and choose from an expanded list later if you can't find
3 LPs or 1 Tape here. We make this amazing offer to introduce you to the only record and tape club offering guaranteed discounts
of 33Y3% to 79% on all labels—with no obligation or commitment to buy anything ever. As a member of this one-of-a-kind club
you will be able to order any record or tape commercially available, on every label—including all musical preferences. No automatic

Any [ Tape

shipments, no cards to return. We ship only what you order. Moneyback guarantee if not satisfied.

L T N Ly T S F.

BryrasernNEw

Counts as 2 records

nEG UEnEey BT

| , N
774 5TH DIMENSION
Reflections

Bell LP, 8TR, CASS

905 2001:
A Space Odyssey
MEM LP, BTR, CASS

123 STEPPENWOLF
For Ladies Only
Dunhi LP, BTR, CASS

060 JESUS CHRIST
SUPERSTAR

(2 record set)
Decca LP, ETH, CASS

205 ROD STEWART
Every Picture

Tells A Story

Mercu LP, BTR, CASS

DONNY OSMOND

e i L

277 B. ). THOMAS
Greatest Hits Vol. 2
Scept LP, 8TR, CASS

906 ROBERT GOULET
| Never Did

As | Was Told

MGM LP, 8TR, CASS

" i o = vl
............ = bl

-

i

.Y
370 JAMES TAYLOR &
The Flying Machine
Eupho LP

908 ERIC BURDON &

118 THREE DOG NIGHT
Harmony
Dunhi LP, 8TR, CASS

264 GUESS WHO |
Born In Canada
Wand LP, 8TR, CASS

119 GRASS ROOTS
Their 16

Greatest Hits
Dunhi LP, 8TR, CASS

907 DONNY OSMOND

To You With Love,
Donn

y
MEM LP, 8TR, CASS

S GANG
Live In-Concert
ABC LP, 8TR, CASS

354 THE 101 STRINGS

FAMILY SOUND
MAGAZINE
Bell LP, 8TR, CASS

900 OSMONDS 764 MOUNTAIN Webb & Bacharachs' JIMMY WITHERSPOON 600 OCEAN Put Your Now Y0[I CAN
Homemade Nantucket Sleighride Million Seller Hits Guilty Hand In The Hand al P L §
MGM LP, 8TR, CASS Windf LP Alshi LP MGM LP, BTR, CASS KamSu LP, 8TR, CASS C“Al“)lﬁ l rl T‘)o .
308 JOAN BAEZ 380 ABBIE HOFFMAN 700 TCHAIKOVSKY 26 B.).THOMAS = = (=== e e e e e e e
Joan Baez 5 Wake Up America! 1812 Overture Greatest Hits Vol. 1

RECORD CLUB OF AMERICA |
CLUB HEADQUARTERS

Vangu LP, 8TR, CASS BigTo LP, 8TR, CASS Yorks LP, 8TR, CASS Scept LP, BTR, CASS

AT LAST A RECORD AND TAPE CLUB WITH NO “OBLIGATIONS”—ONLY BENEFITS!

Ordinary record and tape clubs make you choose
from a few labels—usually their own! They make
you buy up to 12 records or tapes a year —
usually at list price —to fulfill your obligation.
And ify:mu forget to return their monthly card—
they send you an item you don't want and a bill
for $4.98, $5.98, $6.98, or $7.98! In effect, you
m:.? be charged almost double for your records
and tapes.

BUT RECORD CLUB OF AMERICA

ENDS ALL THAT!
We're the largest all-label record and tape club
in the world. Choose any LP or tape (cartridges
and cassettes), including new releases. No eXxcep-
tions! Take as many, or as few, or no selections
at all if you so decide. Discounts are GUARAN-
TEED AS HIGH AS 799% OFF! You always save at
IEESE.;EE%%' You get best sellers for as low
as :

NO AUTOMATIC SHIPMENTS

With our Club there are no cards which you must
return to prevent shipment of unwanted LPs or
tapes (which you would have to return at your
own expense if you have failed to send written
notice not to ship). The postage alone for return-
ing these cards each month to the other clubs
costs almost an additional $2.40. We send only
what you order.

HOW CAN WE BREAK ALL RECORD
AND TAPE CLUB RULES?

We are the only major record and tape club NOT
OWNED...NOT CONTROLLED...NOT SUBSIDIZED
by any record or tape manufacturer anywhere.
Therefore, we are not obligated by company pol-
icy to push any one label. Nor are we prevented
by distribution commitments from offering the
very newest LPs and tapes.

SPECIAL INTRODUCTORY MEMBERSHIP OFFER
Join RECORD CLUB OF AMERICA now and take
advantage of this special Introductory Member-
ship Dfter. Choose any 3 LPs or any 1 tape shown
here (worth up to $20.94) and mail coupon with
check or money order for $5.00 membership fee

(a small handling and mailing fee for your free
LPs or tapes will be sent later). If you can't find
3 LPs or 1 tape here, you can defer your selec-
tion and choose from expanded list later. This
entitles you to LIFETIME MEMBERSHIP—and you
never pay another club fee. Your savings have
already more than made up for the nominal mem-
bership fee.

NOW YOU CAN CHARGE IT
If you prefer, you may charge your membership
to one of your credit cards. We honor four dif-
ferent plans. Check your preference and fill-in
your account number on the coupon.

LOOK WHAT YOU GET
¢ FREE Lifetime Membership Card — guarantees
you brand new LPs and tapes at discounts up
to 79% ... Never less than 13 off.

e FREE Giant Master LP and Tape Catalog—Ilists
thousands of all readily available LPs and tapes
(cartridges and cassettes) of all labels (includ-
ing foreign). ..all musical categories.

e FREE Disc and Tape Guide — The Club’s own
Magazine, and special Club sale announcements
which regularly bring you news of just-issued
new releases and “‘extra discount'' specials.

e FREE ANY 3 Stereo LPs or any 1 Tape shown
here (worth up to $20.94) with absolutely no
obligation to buy anything ever!

GUARANTEED INSTANT SERVICE
All LPs and tapes ordered by members are
shipped same day received (orders from the
Master Catalog may take a few days longer). ALL
RECORDS AND TAPES GUARANTEED—factory new
and completely satisfactory or replacements will
be made without question.

MONEY BACK GUARANTEE :
If you aren't absolutely delighted with our dis-
counts (up to 799%)—return items within 10 days
and membership fee will be returned AT ONCE!
Join over three million budget-wise record and
tape collectors now.

@ 1972 RECORD CLUB OF AMERICA #73

———————————-———————-——-—-—-—--—--l-—-—-l——————-——-—l-—u-rl--i

Acct. &

|
YORK, PENNSYLVANIA 17405 vOsac !

Yes—Rush me a lifetime Membership Card, Free
Giant Master LP & Tape Catalog, and Disc & Tape
Guide at this Special Membership Offer. Also send
me the 3 FREE LPs or 1 FREE tape which | have
indicated below (with a bill for a small mailing and
handling charge). | enclose my $5.00 lifetime mem-
bership fee. This entitles me {o buy any LPs or tapes
at discounts up to 79%, plus a small mailing and
handling charge. | am not obligated to buy any rec-
ords or tapes—no yearly quota. If not completely
delighted | may return items above within 10 days
for immediate refund of membership fee.

3 FREE LPs

b e e

or 1 FREE TAPE

os track
[] cassette
or [] Defer Selection—send expanded list.
Mr.
Mrs.
Miss
Address
City State Zip

Ali Servicemen write Soc. Sec. &

CHARGE IT to my credit card. | am charging my
$5.00 membership (mailing and handling fee for each
FREE LP and tape selected will be added).

Check one: [] Diners Club [ ] Master Charge
[] American Express [ ] BankAmericard

Expiration Date

Signature
CANADIANS mail coupon to above address. Orders
will be serviced in Canada by Record Club of Canada.
Prices vary slightly.

T ——— — —— — —— — —— —— — — T —— —

!-————I—-——————————————ﬂ-——————-——_ﬂ_——————

RECORD CLUB OF AMERICA—The World's Lowest Priced Record and Tape Club

MARCH 1972 | 9



i

FOR HUNTERS
AND FISHERMEN

Great double catalog offer for all-around sportsmen.
Full-color, 44-page Harrington & Richardson Firearms
Catalog features H&R sporting rifles, shotguns, re-
volvers plus famous Webley shotguns from Britain, an
H&R exclusive. Also 44-page H&R Angler's Catalog on
full line of internationally-known Hardy fly fishing
rods, reels and accessories, another U.5. exclusive
from H&R. Mail coupon today for your free copies.

HARRINGTON & RICHARDSON, INC.
Dept. PS372 320 Park Ave.
Worcester, Mass. 01610, U.5.A.

[] Please send free copy of H&R Firearms Cata-
log, postage paid.

[] Please send free copy of H&R Angler's Cata-
log, postage paid.

NAME _
(please print)

ADDRESS

CITY

STATE ZIP

L ___§ & i N ___ N ____§___ N ___ N ___§N____§____}§ _ _§B___|
e e s IS S SRR TR S SR N E— — — —

Paint
brush

cleaning

AVAILABLE WHERE PAINT IS SOLD

SAVOGRAN (¥)

Norwood, Massachusetts 02062
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PS Readers Talk Back

[Continued from page 6]

curate impression that an FCC licensee
may continue to use certain obsolete
equipment after Jan. 1, 1972, on a ves-
sel other than the vessel for which a
license was issued before that date, with-
out action by the FCC to modify the
radio-station authorization involved.
The article states, “You can transfer the
old HF-DSB radio and its license to
your new boat.”

That’s true, but two of the prerequi-
sites for such use are: 1) that the li-
censee submit a formal application to
the FCC for authority to operate the old
HF-DSB radio on the new boat, and 2)
that the licensee submit the old license
for cancellation. In order to preclude in-
advertent rule violations (with resulting
violation notices) by licensees among
yvour readers, this point should be clari-
fied.

JAMES E. BARR, Chief,
Safety and Special Radio Services
Bureau, FCC, Washington, D.C.

... I would like to express my thanks
for Forest H. Belt's concise article. Its
only shortcoming was the omission of
the broadest product line of advanced-
design, state-of-the art VHF/FM ma-
rine radiotelephones, produced by
INTECH, Inc. These sophisticated ra-
dios are compact, completely solid-state,
and designed to aerospace standards.
with all circuits on interchangeable plug-
in modules.

DEL AQUILA
Intech, Inc., Santa Clara, Calif.

Flying for the birds?

In “A Brand-New Way to Learn to
Fly"” [Dec.], Norbert Aubuchon says
the cost of Cessna’s new program will be
from $1,000 to $1,500, and the time in-
volved will remain about the same as the
old method. I fail to understand how
Cessna’s new pro-
gram 1s attacking the
two main reasons for
quitting: the high
cost of flying and too
much time involved.
For $1,500, I'll take
the old method with
a conscientious flight
instructor. I received
my private license
for $700 three years
ago.
STEPHEN CROUCH
Los Angeles, Calif.

The seat-belt story

Detroit automobiles are a nightmare
of belts and buckles fastened to the roof,
confusing and difficult to put on. Once
adjusted, the belts choke vou to death
instead of saving your life. Is it any
wonder that such a small percentage of
drivers use them? I tried them once and
stopped.

Let’'s take a look at a foreign car
(which is shorter, narrower, and higher
than the domestic car). We find a com-
bination seat and shoulder belt fastened
to the pillar instead of to the roof, with

one buckle, one adjustment, and no re-
tractor. It holds a four-year-old as well
as a 270-pound tackle. You put it on in
less time than the domestic type because
it’s easler to operate. It's comfortable
when on, easy to store when off. And it
probably costs less.

Why then must Detroit persist with
the present snake-pit
monstrosity of belts
and buckles, which,
because of non-use,
leads to air bags, sen-
sors, and ignition in-
terlocks—all at our
expense? The rem-
edy 1is obvious—seat
belts that are easier -
to use and store.

J.B.W.

Highland Park, Ill.

One more option

The entire auto industry is now try-
ing to curtail auto thieves, Why don’t
they offer an alarm system as optional
equipment? There are thousands of peo-
ple who pay up to $150 for auto alarm
systems now. Factories could equip a
Sears-type alarm for $560. A good invest-
ment.

MiLEs B. HEyMAN, Dayton, Ohio

Embellishing a new idea

The emergency runway for crippled
planes [“New Ideas From the Inven-
tors,” Nov.] is a good one. But the 1ni-
tial shock of the wings against those
outrigger grips fills me with apprehen-
sion. I envision the wings being torn
off, perhaps ripping open the body of the
plane. Instead of grips, I suggest ad-
justable flexible-support rails rising
from the ground at both ends to an apex
at the center. Along the top of these
rails, a perforated hose would ooze wa-
ter. The wings sliding up the oozing
hose would aid in deceleration and re-
duce the chance of fire triggered by fric-
tion. The rollers should be partly set in
a pond also to help reduce fire risk.

AMBROSE UCHIYAMADA, Eastport, Me.

For pollution—try the sniffer

I have read with great interest the
recent swarm of articles concerning
man’s attempts to salvage something
from the mess he has made on this plan-
et. I've a question pertaining to the
environment, and I hope you will be
able to help me: Is there a reliable,
uncomplicated, and inexpensive means
available for an individual to determine
the pollution content of the air in a
specified locale?

DENNIS J. FisH, Gasport, N.Y.

See “Little Tester Sniffs Air Pollu-
tion” in PS Feb. 71, page 12.

Want to get something off your chest?
Write ““Readers Talk Back,”
Popular Science, 355 Lexington Ave.,
New York, N.Y. 10017.
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enough to make skeptics smile. But how often “ | o wea
ai = S
he gets the last laugh! ‘At the time | started .
- » -
: studying with LaSalle, |1 was working as a fac- .
: tory clerk. Before completing the course | was -
transferred to cost accounting and my salary -

LEE was increased by $1800. Now, having com-

S
et =

pleted the course, I'm in charge of the depart- =~ - Wl
ment and headed for the five figure bracket. .
LaSalle's course helped me pull myself out of -
a boring and ill-paid job into a position of al-
most unlimited opportunity.” . :

The words in quotes come directly from one of the
pleased reports that are sent to us by LaSalle graduates.
LaSalle files contain many letters from men and wamen
who have increased their earnings with the help of

LaSalle training. You, too, can prepare for the career
s opportunity of your choice through LaSalle home study
ik —without interfering with your present work—and by de-

voting only a little of your spare time.

LaSalle has been a leader in home education for more

; than sixty years, enrolling over 2,000,000 ambitious men

and women in its many courses. You study under the

supervision of LaSalle’s experienced faculty. Upon satis-

factory completion of your study, you receive the LaSalle
diploma—a recognized and respected credential.

Mailing the LaSalle coupon below may be the first
step toward preparing yourself for a better job, higher
pay, and the many good things that go with success. Sim-
ply check the program in which you are most interested,
. and we will send you a valuable free booklet describing
g the opportunities in that field. There is no obligation.

LaSalle, 417 S. Dearborn Street, Chicago, Illinois 60605.
o
3 **‘i

i

éi.;: AR R : -':-:...:i:.-:-\-. A
s Y #

1970 LaSolte Extension University :

& o 43 . - il

L]
: LA SALLE EXTENSION UNIVERSITY :
i A Correspondence Institution « 417 S. Dearborn Street, Dept. 75-092, Chicago, lllinois 60605 i
i Please send me, without cost or obligation, FREE booklet and full information on the field I have checked below: i
I Accounting LAW COURSES COMPUTER PROGRAMMING HIGH SCHOOL CAREERS FOR WOMEN i
I [] Complete Accounting [[] Bachelor of Laws Degree [] Basic Training [] High School Diploma [] Accounting i
| [ Income Tax [] Business Law [] Bookkeeping
y [] CPA Training [] Insurance Law INTERIOR DECORATING HOTEL/MOTEL ] CﬂmpufEF:' Programming :
" [[] Bookkeeping [] Claim Adjusting Law [] Complete Training MANAGEMENT . [[] Dental Office Assistant ]
j BUSINESS MANAGEMENT E Lﬂ;::r ::"T *D”wfff- ART TRAINING EI :ﬂz’l ﬁz::;‘:mz:'“'"ﬂ [ Interior Decorating I
) ] |ntr.nducnnn to h:m: . dn Eprs any Iu:r ] Cemmereial An [[] Real Estate g

Business Management ! VY COMYee, Inciun: [] Qil, Water Color Painting STENOTYPE [] Secretarial
I DRAFTING ing LaSalle’s, as sufficient S ; ; 1
Joedtion Yo aualiby Far [[] Complete Training [] Machine Shorthand [] Stenotype
I [0 Complete Drafting o qUEAY 1
admission to proctice law.
| reaL E“I”E | TRAFFIC & TRANSPORTATION ~ M. A i
| [ Complete Real Estate [ Complate: Trathc Mfs,,_.,..,..._._..._............................. ge.... |
] [] Real Estate Brokerage Management Miss (Circle title and please print) i
[] Real Estate Management

I DIESEL MECHANICS RESTAURANT MANAGEMENT  Address.........eoivevensessncscssancanssesss-Apt.No..... !
i [] Basic Training [[] Complete Executive Training !
! MUSIC INSTRUCTION LANGUAGE INSTRUCTION gtl;{e& Zip !
l [ Piano BGUHHI |___|Fren:l1||:|5p-nnis|1 NN S P e R S ™ S S e e i e e W T ey 3I

MARCH 1972 | 11



Test pickups: the Chevrolet Cheyenne Super 20, Ford F-250 Ranger XLT, InYernational 1210 Custom, and Dodge Adventurer 100 SE.

PHOTOS BY A. J. HAND

New Pickups Combine
Utility and Elegance

Pickups are getting plusher dnd quieter as

private uses of light trucks keep growing

By JAN P. NORBYE / PS Automotive Editor and JIM DUNNE / PS Detroit Editor

Nuwadays, the pickup truck—that
jack-of-all-trades—is also the favorite
of the recreational-vehicle crowd. In-
creasing family use of pickups has
brought about improvements in inte-
rior design and finish as well as ride
comfort.

For our tests of the top four pick-

.-F':?'_ - i:#-—_ i\ Loy -...I

International has lowest step height with
16.5 inches (Dodge 18; Ford 19.25; and
Chevrolet 20.5 inches).

12 | POPULAR SCIENCE

ups, we chose models that are suitable
for both truck-camper mounting and
trailer hauling. Gross vehicle weights
range from 6,100 pounds for the
Dodge, 7,500 for the International
and Chevrolet, and 8,100 for the Ford.
Dodge claims its D-100 with the 360
V8 can pull trailers up to 5,500

behind rear axle is hard to reach.

Lockers are hidden in body sides of Ford
(shown), Dodge, and Chevy. Spare wheel

pounds; Ford specifies Class-II trail-
ers (2,000-3,500 pounds) for its F-250
with the 360 V8. Chevrolet and In-
ternational trucks with 350- and 345-
c.l, V8s are rated strong enough for
Class III trailers.

In all four, beneath the high-grade
interiors and passenger-car-type ac-
coutrements, you still find all the
toughness of a real truck. Quality
consfruction is apparent from the
solidity of the chassis, the tightness
of the body, and the lack of vibrations
and rattles.

Seating comfort in some ways is
better than in passenger cars. High
seats, large windows, short hoods
make for excellent visibility. Entry
and exit are easier and head room is
far better. Our only complaint is re-
stricted fore-and-aft seat travel—it's
difficult to get far enough back from
the wheel. All have carpets on the
floor, and all have vent windows In
the doors. If you’re not used to driv-
ing pickups, you will find it surpris-
ingly easy, especially if you order
automatic transmission, power steer-
ing, and power brakes.

We requested front disk brakes on
our test vehicles—they can be had on
all except the International, which
has drums front and rear. The im-

Continued




provement in braking performance
since our last pickup test [PS, June
’69] is enormous. Stopping distances
are far shorter, and fade has been cut
to insignificant levels.

All of the trucks, however, have a
front/rear balance problem in their
brake systems. There’s no provision
. for altering brake-force distribution to
fit load. The same line pressure 1s
delivered to the rear whether the
truck is running empty or fully load-
ed. With light loads, this causes pre-
mature rear locking, which leads to
swerving and possible loss of control.

We believe the driver of an empty
pickup—and a lot of them run with-
out load much of the time—is entitled
to the same protection as one with a
laden truck. The solution: antilock
brakes (optional on many cars and
some wagons). We think most pick-
up buyers would pay $100-$150 for
antilock on the rear wheels.

In our brake tests, the trucks toted
five 90-pound cement bags (on the
theory that 450 pounds represent an
average load), as did the trucks in
1969, so comparisons are valid.

The vehicles have similar tailgate
convenience; one hand opens or slams
them shut. The Dodge gate is remov-
able without tools for fast camper in-
stallation. All are available with
extra-wide, opening rear windows,
junior West Coast mirrors at sides,
cargo lights, and overload warning de-
vices. All but the International have
lockers in the body side.

But none has an ideal spare-wheel
location. Getting the spare out from
under the back bumper, with a camper
aboard, is all but impossible. What’s
the answer? Fitting the spare above
the front bumper can hurt air flow to
the radiator. As a rule, there’s not
enough free space between the cab
roof and the camper body. On top of
the hood, it blocks vision. Can’t
camper manufacturers plan for a suit-
able spare-wheel mount somewhere?

Dodge Adventurer SE. This is the
newest. Chrysler Corp. spent $50 mil-
lion to design, develop, and tool for it,
and is to be congratulated on the re-
sult. It has better visibility and
greater ease of entry than the old
model, and the widest seat of all pick-
ups. Doors are enlarged two inches,
and swing at a wider angle. Seat
helght 1s raised to give better leg sup-
port. A 25-gallon tank is standard,
and an optional auxiliary tank, great
for campers, holds another 25 gallons.
Campers should also note availability
of special chassis with 9,000- and
10,000-pound GVW.

The Dodge was fastest in our ac-
celeration tests, and had the best fuel
economy. The brakes were adequate,
as efficiency only fell from 100 to 87
percent after 10 warm-up stops.

The cargo box has double-wall con-
struction, but stake sockets protrude
on the inner wall. The auxiliary gas
tank is under the floor, and the filler
neck does not steal cargo space.

International 1210 Custom. Thisisa
real workhorse. Yet it, too, has all
the passenger-car appeal of the trucks
built by car makers. More surprising,
it handled as well as many large cars
despite its typical truck suspension.
It matched the Chevy’s speed in the
lane-change test.

Its drum brakes are dimensioned
for hard use, and were completely
fade-free. Efficiency was in excess of

Chevrolet stake sockets

protrude

cargo area—can tear bagged cargo or catch
hardware when it's slid in or out.

Dodge tailgate can be removed in half a
minute without use of tools. Refitting it
is equally simple and easy.

F o :
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Rear window that opens and cargo light
on back of the cab are typical camper ac-

into

International
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100 percent both before and after
warm-up, and the stopping distances
were creditable for passenger cars!

Controls are passenger-car type.
Kick-panel air intakes plus vent win-
dows furnish excellent ventilation.
The gas tank is outside the cab, mak-
ing gas sloshing less noticeable. Ser-
vice is easy, with distributor, coil, and
plugs right out in the open. The oil
filter is accessible from below. The
International now has a semisealed
cooling system (like Cadillac and
Buick).

Chevrolet Cheyenne. This truck is
Continued

stake sockets are recessed
between full-depth cargo-box walls. Inner
walls have a smooth surface.

...... L e

cessories that can also be useful for non-
campers. This is the Chevy pickup.
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Handling tests—at passenger-car speeds! International (upper left)
and Chevrolet (lower right) were fastest; Dodge (lower left), slow-
est; Ford, in between. International has semi-elliptic springs front
and rear, with I-beam axle in front. Others have independent

the most improved since ’69, despite
very slight exterior change. This ap-
plies to its brakes especially. With
front disks, efficiency actually rose
from 99 to 100 percent after warm-up.
It was fastest in the handling tests,
with the highest difference in the low-

speed slalom.
Ford Ranger XLT. This is the T-bird
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of pickups with its fancy interior, yet
it is fully competent in all functional
respects. A number of little things
may irk the driver: Small controls,
hard to reach. Very noticeable slosh-
ing of fuel in the tank directly behind
the seat. Cargo box double-walled
only halfway up. But the Ford me-
chanic has an easier task: Despite air

Dodge alone has a steering-wheel lock.
Gauges are clear, knobs within reach.

.

Ford knobs are unlit and below easy reach,

heater controls beyond reach.
22 | POPULAR SCIENCE

International has lighted labels for small
controls, fuses in glove box.

Chevrolet has handy knobs, easy-to-read
gauges, and a man-sized glove box.

front suspension—Dodge and Chevy, passenger-car types; Ford
Twin-1-Beam, all with coil springs. All have rigid rear axles car-
ried by longitudinal semi-elliptic leaf springs. Ford shows least
body roll, Dodge highest rear roll-steer effect.

conditioning on our test unit, mainte-
nance points on the engine are within
easy reach.
Conclusion:

We cannot pick a “winner” in this
group. Whatever your transportation
needs, all companies have models and
options that will hit the target equally

Continued

NOISE-LEVEL TESTS

We measure interior noise in decibels
under three sets of conditions, on
three different scales. For quick read-
ing of the results, we give you only
the A-weighted scale, which is most
like human hearing in overall sound
pickup. A decibel difference of one or
two points is perceptible to a driver;
five points make enormous difference.
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There are a number of theories
explaining why the Trac II"™ Twin
Blade Shaving System gives you
such a close shave. -

The most unusual of these
theories is based on a little
known phenomenon we call the
“Hysteresis Effect.”

It works like this.

When the first blade @ cuts
your whisker, it can also lift it
out a little from below the skin,
exposing extra whisker.

Now, if the theory is corredt,
a fraction of a second later,
the second blaode @ comes along

© 1972, The Gillete Company, Bosion, Mass,

again before it has a chance to
snap back below the skin.

Why the new Gillette
2 bladed razor shaves you better
than a one blade razor. g

Remarkably enough, despite its
closeness, our 2 bladed razor
delivers one of the safest shcjves
you'll ever experience. .

You see, because 2 blades give
and can shave that extra whisker  you extra shaving efficiency, we've

been able to set the blades at a
very safe angle, reducing the risk of

A razor with only one blade,  nicks and cuts and irritation.
no matter how good it is, simply The new Gillette Trac II

can’t shave you the same way
our 2 bladed razor can.

2 bladed razor.
We think it's one blade better.

The New Gillette TRACI
Twin Blade Shaving System




How other cars have fared in our tests

Test is first made with cool brakes, then
repeated after 10 warmup stops from
60 at one-minute intervals with 0.5g
deceleration. First test shows braking

capacity, balance;

the second, fade.

Excessive pedal pressure indicates fade.
Excessive distance indicates fade, in-
cipient or partial locking, or combina-

tion of both.

Acceleration test at 0-60 mph shows
a car’'s ability to reach cruising speed

from standstill.

The 0-80 mph test

shows its high-speed power reserve;
25-70 mph test simulates a highway
merging situation. Cars with automat-
ic transmission are tested in DRIVE.
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Accel. 0-60 130| 90| 172 | 114 | 139 | 153 | 136 | 75| 11.1 | 140 | 17.7 | 38.0
Accel. 0-80 277 | 154 | 349 | 210 | 30.4 | 324 | 280 | 12.0 | 208 | 248 | 324 | —
Accel. 25-70 16.1 | 99| 22.4 | 13.4 | 16.85| 19.75| 182 | 7.9 139 | 166 | 174 | —
Brakes 60-0 (hot) |234.9 |204.0 [201.3 |234.4 |146.6 |180.0 |184.5 |150.3 |271.9 |209.5 [180.4 |155.4
Lane change (mph) | 53.6 | 58.8 | 51.3 | 50.8 | 48.5 | 49.9 | 53.6 | 53.6 | 53.6 | 53.6 | 48.25| 48.0
Slalom (mph) 214 | 222 | 233 | 196 | 23.3 | 246 | 215 | 276 | 21.4 | 21.4 | 204 | 26.0
Noise (60 mph) i 76 dbA| — |76 dbA|76dbA| — ey = — |71dbA| —
Fuel mpg (45 mph) | 109 | 107 | 13.4 | 107 | 122 | 116 | 94| 77| 106]| 89| 125 | 223
Price $3.7771%3,614|$4,323|$4,148| $4,267| $4,733|$3,787| $3,582| $4,314]| $4,224| $4,734| $2,885
How PS tests cars—and what the tests show
Brake test shows a car’s ability to stop . SO I
| from 60 mph without wheel locking. CERN ol i N

Two lane changes in quick succes-
sion show a car’s ability to make an
emergency maneuver at speed. Lanes
are blocked 120 feet apart, and lane-
change gaps are 60 feet long. Each car
is put through test at increasing speed

until its maximum is established.

Low-speed emergency maneuver test
means snaking a car as fast as possible
through pylons 48 feet apart. In both
handling tests, times clocked by two
stopwatches are converted to mph.

DIMENSIONS (inches)
Al Ground clearance ..

A2 Front leg room (max.) ... ..

A3 Front head room . ...
A4 Platform wall height
A5 Tailgate liftover
A6 Wheelbase
A7 Height
Bl Width
B2 Length . ...........
B3 Front track
B4 Rear track

B Front hiproom . ..........

Bt Platform length
B7 Platform width

BB Width between wheels. )

SPECIFICATIONS

-

LLL

Transmission

Engine type . .........
Displacement (cu.in./cc)

Compression ratio . .. .......

Carburetion ...........
Net hp @ rpm
Net torque @ rpm

..... 3-spead auto.

3-speed auto.

3-speed auto.

e
- B
CHEVROLET DODGE FORD INTER-
Cheyenne Adventurer Ranger NATIONAL
Super 20 100 SE F-250 XLT 1210 Custom
...... 7.0 7.5 7.2 7.3
41.0 33.4 39.0 42.5
,,,,,, 40.0 40.0 40.6 38.0
...... 18.7 19.0 19.3 14.2
...... 30.5 28.0 31.0 31.6
...... 133.0 131.0 131.0 131.0
...... 69.0 67.9 /1.6 69.0
...... 79.0 79.5 J70.0 77.6
...... 2C7.75 213.6 207.6 201.7
...... 66.0 65.0 63.7 63.5
...... 64.0 63.4 6.4 63.0
64.8 65.5 63.7 61.3
...... 98.0 98.75 98.25 97.5
12.0 70.75 70.0 65.5
50.0 50.0 49.0 48.5
...... OHV V-8 OHV V-8 OHV V-8 OHV V-8
,,,,, 350/5,735 360/5,906 360/5,905 345/5,699
.B.5:1 8.8:1 8.0:1 8.C5:1
..... One 4-bbl. One 2-bbl. One 2-bbl. One 2-bbl.
..... 175 @ 4,000 180 @ 4,000 156 @ 4,000 182.3 @ 3,800
,,,,, 290 @ 2,400 295 @ 2,400 267 @ 2,400 303 @ 2,000

well. Yet each make is known for cer-

tain qualities, such as:
Durability: International.
engines never wear out.

Their

Ruggedness: Ford. 1t’s built like a

tank and is great off the road.

Comfort and quiet: Dodge. It’s the
most modern and refined of pickups.
Maneuverability: Chevrolet. It fits
in tighter spaces and is tops in ease

of driving.

International is basically unchanged since

'69 but has a new grille for '72.

Dodge is all-new for '72—chassis,

engines, transmissions, the lot.

body,

Ford is full of recent detail changes but

.......... 3-speed auto. ‘ i -
Axle ratio . .......ooooiiiil 4.57:1 3.20:1 4.10:1 3.73:1 is basically the same as in 1967.
Tremake .........conueeunmen General Goodyear General Firestone
THE YRl =i il o e s S, Jumbo Power Cushion Jumbo Transport
Power Jet FPower Jet 500 WO
Tire size ... .. .. ..8.75-16.5 H78-15 8.C0-16.5 8.00-16.5
Turn diameter . ............. 48.7 ft. 49.2 ft. 2.2 ft. 49 ft.
Turns, lock to lock . ......... 4.25 3.8 4 3.75
Brakes: ... .owoeian e .disk/drum disk/drum disk/drum drum drum
I Fuel tank {(main) . . .21 gal. 25 gal. 19.5 gal. 16 gal.
Fuel tank (aux.) ... . .19 gal. 25 gal. 25 gal. 21 gal.
Curb weight (lbs.) ... ........ 4,463 3,870 4,488 4,005
TEST RESULTS
Acceleration 0-60 mph ... ....13.35 sec. 11.5 sec. 14.9 sec. 13.6 sec.
Acceleration O-80 mph . ...... 23.6 23.65 28.45 26.8
Acceleration 25-70 mph ... ... 16.2 12.9 17.95 17.35
Stop distance 60-0 mph (cool) 148 ft. 11 in. 135 ft. 194 ft. 10 in. 150 ft.
Pedal pressure . .. ..80 lbs. 70 |bs. 85 Ibs. 55 |bs.
Stop distance 60-0 rnph {hnt} 162 ft. 4 in. 186 ft. 7 in 173 ft. 6 in. 149 ft. 9 in.
Pedal pressure . .. . .....85 Ibs. 90 Ibs. 90 Ibs. 60 Ibs.
Max. speed—lane change _____ 56.3 mph 53.0 mph 515 mph 56.3 mph
Max. speed—slalom . ....... .. 25.7 mph 239 mph 25 0 mph 23.3 mph
Gas mileage (45 mph) . ... . ... 11.18 mpg 13.45 mpg 11.52 mpg 10 65 mpg
Price{basic) . .........000c:- $3.128 $£3.013 £3.157 $3.044
Price (as tested) ............ $5.,216 $4,696 $5,483 $4,284 Chevfulet was new in 69 and has had

since.

the benefit of detail refinements
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o Small lawn tractors
<. « that work like big ones...
' -"": Ao get you off the grass

' A‘hnd into the fun faster.

When you hitch up to a Bolens
Husky® Pup you're getting much
more than a mower with a proud
pedigree. You're getting yearlong
versatility. Because the Pups not
only mow, they take attachments,
too. Snow blades and casters. Util-
ity carts and lawn sweepers.

There’s a Husky Pup that's just
right for your needs and budget: 5,
6 and 8 hp with 28, 32 and 38-inch
triple-bladed mowers. (Most other
lawn tractors only give you two
blades.)

No matter which Pup you choose,
you're getting the same standards
of quality and durability Bolens
builds into its line of larger garden
tractors. So see them soon at your
nearest Bolens dealer. He's listed in
the Yellow Pages.

Bolens Huskys—a breed for every lawn
and garden need.

BOLENS DIVISION, FMC CORPORATION, PORT WASHINGTON, WISCONSIN

Bolens, Husky and Bolens Husky are Hegistered
Trademarks of Bolens Div., FMC Corp.




New Ideas 7,

§ i e

from the
Inventors

e

ILLUSTRATIONS BY DANA RASMUSSEN

Marina tank collects sewage. Waste disposal from docked pleasure boats has
turned many marinas into less-than-pleasant places to tie up. This recently
patented system would protect the waterfront by providing a collection pipe
at each mooring. Drain wastes would be gravity-fed into submerged tanks that
could be floated—or pumped out—at intervals for collection and disposal.

Timed egg tips up. Clipped onto
a pan, this timer would lift a boiled
egg clear of both water and rising
steam. You'd set the timer, then
cock the mechanism by pressing
down a lever arm and its suspend-
ed egg cup. When the timer re-
leased the lever, the arm would
lift the egg up and out.

Bumper rack totes cycle. Swinging
out and down to form an easy-load-
ing ramp, this carrier would make
it simpler for a camper to carry—
and use—a motorcycle or scooter.
Bracketed to the bumper, the car-
rier would lock the bike's wheels
and frame in transit, pivot at either
end to roll the cycle on or off.

Tape fittings scribe work. Anchored
at the free end by a zero-centered
point, nail, or weight, this flexible
tape could be used for marking
measured lengths or for drawing
or scribing arcs or parallel lines.
The scribes would slip onto fittings
when needed or slip off for inside-
the-case storage.

Holster radios alert.
With this transmitter
fitted on his gun belt,
a policeman or security
guard would send out
a signal automatically
any time he drew his
gun. The alarm (which
could also be triggered
manually) would alert
other officers and sum-
mon assistance. It would
Vﬂﬂ off, too, if the officer
was forcibly disarmed or
his belt was unbuckled.

The following fﬂlﬂlh have been issued on these inventions: Marina waste
collector—No. 3,628,462 to Harold G. Quase, Kensington, Md.; Egg timer—
No. 3,529,635 to Richard Andrey, Lausanne, Switzerland, w
rack—No. 3,629,737 to Hcluri:n L. herty, Bishop, Calif.: le-
tape scriber—No. 3,526,964 to Edward B. Clark Jr., Curlew, Wash.; Holster

26 | POPULAR SCIENCE

Clip racks oar. ‘oo
could secure a wet oar
on this rest without clut-
tering your boat or let-
ting it drip on you or
your gear. The hinged,
U-shaped, spring-metal
hook would be screwed
to the gunwale. You'd
flip it outward to sup-
port the end of the oar,
turn it up and in when
it wasn't in use to keep
it from snagging against
a dock or bumper.

alarm—No. 3,670,451 to Edward Devine, Chicago, Ill.; Oar rest—No.
3,500,483 to Wilhelmina Schohn, Oak Park, IlI. L
Copies of patents ma ordered, by number, {rﬂm the Commissioner of
Patents, Washington, D.C. 20211, at 50 cents . To write to an inventor,
address him (by name and patent number) in care of the Commissioner.
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What's been happening is this: Year after year we have
been adding new advantages and variety in our Ford pick-
ups. This is just great for the buyer. Your pickup can fit
your requirements much more closely. Problem is though,

each year the increased choice makes
picking the exact pickup you
need just a little more com-
plicated. So maybe it's
time for some help. We

P!e"ty m happlmed | g:@; 0\ . ‘ . can't give you all the an-

to pickups lately. So, whether B - ____—3) swers here...but we

s . PN i A certainly can suggest

you’re shopping for your first R soma guestions Yoy
pickup or your tenth... L it i s

For starters, will you be using it

, on the job, just for un, or both?
ct s m a e sure What is the heaviest weight you expect to carry?
Planning to haul a camper unit? If so, how big?
If your needs are mainly personal trans-
portation with light loads, our F-100 model
e p c u ou u is near perfect. It can be equipped to haul
up to 1835 Ibs. For bigger loads—and for
campers—you'd probably want our F-250,
equipped to carry up to 3720 Ibs.

is the ’iﬂku’ | Does apickup have to ride and

like a truck? it used to. But our ex-

clusive Twin-1-Beam in- n

dependent front suspen- | ' '

. sion changed all that.

Each front wheel has its

own forged-steel |-Beam | §i
axlewhichactsindepend- [ :
ently to insulate against
road shock. What’s more, Ford pickups have easy-riding

coil springs up front and stable leaf springs in the rear...
another reason Ford pickups ride so well, work so hard.

L B

The 1972 Ford Ranger XLT



If it rides well with heavy loads, how'’s it
going to ride without? ror “years you had to re-

sign yourself to a certain measure
of roughness. Springs could be stiff
to handle big loads. Or they could
be flexible for easy riding. But
Ford's come up with an entirely
new approach. It's called Flex-O-
Matic rear suspension. With Ford’s ' *
heavy duty rear springs, you get long flexlble leaf springs
for easy ride and exceptional stability. As cargo weight is
added, a unique shackle member automatically shortens
the working length of each spring, stiffening it to match the
load. Result: an excellent ride, with a load and without.

Did you know you can get just about all
the options you can get on a car... and
many you can’t? Sure, most pickup buyers know

they can order things like western mirrors, special axle

ratios, power steering, and power disc brakes. But mag-
type wheel covers? Air conditioning? Tinted glass? AM/FM
stereo radio? Camper Special package? They're all avail-
able, and a lot more besides. There’'s even a special con-
venience group with extra lights, including a really handy
one on the back of the cab, to illuminate the cargo area. So,
before you order, study the list in the pickup catalog your
Ford Dealer will give you. It would be a shame to settle for
less pickup than you could have enjoyed.

What about your choice of body lengths,

style and dressiness? Again you have plenty of
variety. We offer 6%2- or 8-ft. long boxes in either smooth-
sided or rear-fender styling, plus a 9-ft. model in the fender
style. And you can choose from four levels of dressiness:
Custom, Sport Custom, Ranger, and Ranger XLT. Take your
pick and personalize your Ford pickup to suit your taste.

What'’s important to you inside the cab?
Whether you'll be in it for only short
periods or for hours every day, cab
comfort makes a whale of a differ-
ence. Take roominess, for in- Yy
stance. That's the first thmg you'll
notice about our cabs. And
the first thing you’'ll like. /===
Our slanted instrument\\\ “““ig
panel allows knee room “u“k\ S 7
aplenty. Our solid construc->—. R
tion and thick insulation are Wh’yrw e e e 2
Ford cabs are so quiet, too. And our seat

cushions don’t skimp on support springing, either. But
nothing we can say says it quite like an old-fashioned sit-
down-and-stretch-out test, So go ahead and grade us. Bor-
row a pickup from your Ford Dealer and see how hard we've
worked to make it soft for you.

And another thing...how's your wife going

to like 1t7 You know how much wives drive pickups
these days. We sure do. That's why we pay a lot of attention
to what they say. Bright, colorful interiors. Easily cleaned
upholstery. Courtesy lights. Power assists. Things like that.
And not surprisingly, husbands like these things, too.

Finally, what about price...and durability?
Ford Dealers sell more trucks than anybody else. So you
can just bet their prices are right. Check around. See how
great a deal you can get on any Ford pickup. All the way
from our basic Custom up to our luxury Ranger XLT with all
the extras. And as for how long they’ll last: 92 out of every
100 Ford trucks built in the past 12 years are still on the

road. Any more questions? 2
Y d Works like a truck,
rides like a car

A better idea for safety: Buckle up.




Recreation
Roundup

.. . on the go with PS

By HERBERT SHULDINER

The Outdoor Nation

A “summit meeting” to tackle the most
serious problems confronting camping
and outdoor recreation has been pro-
posed by one of the nation’s leading RV
experts.

He's Robert C. Honke, Ford’s recre-
ation-vehicle sales manager, a highly
informed and articulate spokesman for
making “the outdoor life of America the
best it can be for everyone.”

Honke offered Ford’s financial assis-
tarce in bringing together the elements
of what he calls “The Outdoor Nation”
—camper manufacturers, ecological
groups, government park and forest offi-
cials, camping associations and writers,
and campers themselves—to explore pos-
sible solutions to the major camping and
recreation ailments.

The leading problems are overcrowd-
ing, and the deterioration of the ecology
of our parks, forests, and other recreation
areas. Some of the possible solutions
Honke mentioned are:

® Putting campgrounds and parking
lots outside overcrowded parks like Yel-
lowstone, and using people-movers to get
visitors 1nto recreation areas. These
could also provide transport inside.

® A system of privately run camp-
grounds inside state and national parks,

Land-sea camper doubles your outdoor fun

The Voyageur camper-cruiser gives you a double-action vacation. It's
powered in the water (bottom) by a 130-hp I/O engine with enough pep
for water skiing, and is light enough for easy trailering on land. The
camper—17 feet three inches long—is completely self-contained and can
sleep four. The clamshell top can be completely closed for trailering.
It’s made by Pleasure Industries, Ft. Dcdge, Iowa.

so rangers can be freed to devote more
time to upgrading the ecology of the out-
doors.

® A national campground reservation
system 1n which 50 percent of all state
and national camp sites could be re-
served as far ahead as 90 days. Another
25 percent could be reserved only five
days ahead, and the rest assigned on a
first-come, first-served basis.

® Designation of certain areas where
vehicles cannot go—and others where

snowmobiles, dune buggies, and ATVs
“can go as free as a bird.”

Honke told a recent gathering of out-
door writers at Seaside Park camp-
ground, Key West, Fla., which I attend-
ed, that some of his ideas might meet
resistance from some groups. But he's
hoping that the first meeting of The Out-
door Nation, expected to take place this
month, will take off from this point and
go on to devise other solutions for pre-
serving our great outdoors.

Let’s get everybody together on RV hitches

s ) ol g o :
: b o il S e T E
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I'd like to see a companion ‘“summit
meeting”’ called to bridge sharp differ-
ences that now exist in guidelines laid
down by camp-vehicle makers, hitch
manufacturers, and the automotive in-
dustry. These differences result in con-
fusion and inconvenience to RV pur-
chasers.

When you ask for advice from an RV
maker, camper dealer, hitch manufac-
turer, or auto company on the type of
hitch you need chances are you'll get dif-
fering counsel. I discovered this last
summer when I borrowed an Apache
Roamer camper for a test. I planned to
use an Oldsmobile Custom Cruiser wagon
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as a towing vehicle. Olds said I needed
an equalizing hitch to pull the camper,
which has a hitch weight of 232 pounds.
Engineers for Reese Products, Inc., a
major hitch manufacturer, recommended
the same type of hitch.

On the other hand, the owner’s manual
in the Roamer warns against towing the
camper with a load-equalizing hitch—in-
deed states that the camper warranty is
voided by towing with that type. Apache
spokesman Charles Grant says company
engineers have tested the vehicle exten-
sively and find that a standard, frame-
mounted ball hitch is safe.

But why would the warranty be voided

if a customer decided to pull the Roamer
with the load-equalizing hitch? Apache
sales-manager Nell Dodge says the rea-
son is that camper owners tend to over-
lcad the front of the trailer when using
this type of hitch. This can bend the
trailer frame and result in an unsafe
condition.

I've observed that auto and hitch man-
ufacturers tend to be more conservative,
recommending heavier-duty, more ex-
pensive hitches. Trailer manufacturers
and dealers tend to lean towar:d the
most economical hitch. Frame-mounted
hitches run about one-third the price of
a load-equalizing hitch, or less.

Does fear of adding perhaps $100 to
a consumer’s investment motivate RV
dealers to recommend lighter hitches,
rather than risk losing a sale?

Some dealers might feel this way, but
I doubt that any would jeopardize the
safety of a customer just to make a sale.
I think there's simply a lack of reliable
standards to consult. That's why I'd like
to see a “summit meeting” of experts sift
through the conflicting standards and
issue a unified code. B



- NOTHING'S COME UPTOUS YET

The Mercs for '72 are every bit as good as they look. There are big
and little changes. But we made them all for just one reason. To give you
the finest pleasure machines that ever put a prop to water.

To start with, there’s the new Merc 1400. At 140 hp, the most =
powerful production outboard you can buy. There’s the new 3-cylinder s
Merc 650. At 65 hp, smaller and lighter than competitors’ 60-hp models. B
New ““phase-maker’”’ Thunderboltignition in the smaller Merecs
(20, 9.8, 714, 4 hp) improves 1dling and high-speed performance. S e

And every 72 Merc has a drainless crankcase which prevents oil or
gasoline from draining into the water.

Mercury engineers took everything we’ve learned—from racing wins, _
performance runs, endurance tests, customer use—and redesigned features =
on every engine in the line. Improving. Strengthening. Simplifying. - e -

We make the world’s most dependable outboards. That means

we keep making them better. They're waiting for you now . .. e
at your Mercury dealer. e S %

Complete range of power: 4, 7'4, 9.8, 20, 40, 50, 65, 80, 115, 140 HP. *= For nearest Mercury Dealer, see the Yellow Pages under "Outboard Motors."

Kiekhaefer Mercury /Division of Brunswick Corp. /[Fond du Lac, Wis./Canada, Ltd. [Australia Pty. Ltd.
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We've got over
300 good, steady jobs.

Jobs in construction, transportation, communications,
computers.
| Jobs for photographers, printers, truck drivers,
teachers, typists, TV cameramen and repairmen. Cooks,
electricians, medical aides, meteorologists. Motor and missile
maintenance men.

Jobs for young men. And young women.

Jobs in Europe, Hawaii, Panama, Alaska. And just
about any place in the States.

We'll train you to do the jobs. Train you well, in good
schools, under excellent instructors, with the best
equipment obtainable.

And you get tull pay while you train.

You also get unusually good fringe benetits, including
a chance to continue your education. In many cases at our
expense. In most cases with at least 75% of your tuition paid.
And if you quality we'll give you your choice of

training. We'll put it in writing,
betore you sign up. Today’s_m
wants to join you.

Army Opportunities Date
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‘Science
Newsfront

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

By ARTHUR FISHER

Hydrogen and oxygen over Mars

Russian scientists have reported that
data received from their two Mars orbi-
ters—Mars 2 and Mars 3—indicates the
presence of both oxygen and hydrogen
atoms in the upper atmosphere of Mars.
They found a hydrogen belt at a height
of about 6,000 to 12,000 miles above the
surface of the planet, and oxygen at
about 600 miles up.

Computer pictures pollution

This computer has been fed a program
that enables it to predict—within 0.05
parts per million—the concentration of
sulfur dioxide in the atmosphere in areas
measuring up to 1,600 square miles. The
experimental program, developed by a
team of IBM investigators working un-
der Dr. L. J. Shieh, takes into account a
host of complex modifiers of the pollu-
tion situation, including weather data,
the landscape, and sources of the pollu-

e F. S

tant, smokestack by smokestack. In the
photograph, Dr. Shieh is watching as the
computer projects a map of sulfur diox-
ide pollution over New York City. The
technique could help authorities decide
when to limit or shut down plants, re-
fineries, or incinerators that were gen-
erating the gas. Sulfur dioxide has been
linked to respiratory illnesses.

Soviets score nuclear first

The world’s first large-scale commer-
cial nuclear reactor of the type called
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New device protects electrical equipment from power surges

General Electric has introduced what it calls a new family of semi-
conductor devices—GE-MOV metal oxide varistors—to protect home,
industrial, and automotive equipment from damage resulting from high-
voltage transients, which may be caused by lightning strikes, switching
transients, and the on/off operation of many circuit components. The
devices are connected in parallel with the component to be protected.
When faced with a high-voltage transient, the varistor changes in resis-
tance from an insulator to a good conductor. In the photo above, the
wafer-shaped varistor is protecting a diode from a 5,000-volt spark simu-
lating the effect of a lightning strike.

“fast breeder” has been built—not by the
U.S., which was the first nation to prove
(in 1951) that such reactors can indeed
produce more fissionable “fuel” than
they consume—but by the Soviet Union.
The Russians have announced comple-
tion of a 350,000 kilowatt plant that
will not only provide electricity for the
town of Shevchenko on the arid coast of
the Caspian Sea, but also furnish enough
extra energy to distill 30 million gallons
of salt Caspian water into fresh to pro-
vide drinking water.

In the fast breeder reactor, fast neu-
trons released through the fission of
plutonium are allowed to “breed” more
plutonium from uranium 238. This coun-
try's low-priority fast-breeder program
last vear received a nudge from Presi-
dent Nixon.

Shelifish poison analyzed

Ten years of research by Henry Rapo-
port and associates at the U. of Calif.
(Berkeley) have uncovered the chemical
structure of one of the most potent poi-
sons. The substance—saxitoxin—is pres-
ent In tainted shellfish and associated
with the periodic “red tides” that often
devastate fish living in the ocean, and
are actually a population explosion of
single-celled organisms that manufac-
ture saxitoxin and a reddish pigment.
Shellfish ingest saxitoxin without peril
to themselves, but men and other mam-
mals who eat the shellfish often die.
Ingesting just ten millionths of an ounce
of saxitoxin means a 50 percent chance
of survival. The successful research may
lead to an antidote.

Beer-can dome completed

A few months ago [Oct. ’71] we
brought you the stirring saga of a unique
geodesic dome built from unusual mate-
rials—beer and soda cans, with their tops
and bottoms removed, sandwiched 1n
plastic to make translucent panels. The
idea was to recycle cans that would oth-
erwise litter the landscape, and inciden-
tally provide a roof for the world’s larg-
est bubble chamber at the National
Accelerator Laboratory at Batavia, Ill.
For those of you who thought the whole

thing was a leg-pull, here’s a picture of
one of the last sections of the dome be-
fore it was lifted into place. The dome,
now finished, used about 120,000 cans.

The bubble chamber 1s designed for
work with high-energy particles from
the new NAL 200-500 billion electron

Continued
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volt proton synchrotron. The high dome
of the “can-do” dome will permit a crane
to swing experimental equipment inside.

Universe: bigger, older?

If the “big bang” theory favored by
many cosmologers is correct, the Uni-
verse was born in one great cataclysmic
burst, with the galaxies flung outward
from the center of the explosion. Based
on the speed with which the galaxies
have been observed moving away from
each other—and us—astronomers have
dated that primal bang at roughly 10
billion years ago, and calculated the

Science Newsfront

[Continued]

present size of the universe on that basis.

Now, however, an astronomer has sug-
gested that new measurements may force
us to revise our ideas about the age and
distance scales of the cosmos—perhaps
doubling them. Prof. George O. Abell,
chairman of the astronomy department
of the University of California, Los
Angeles, has measured the relative
brightness of galaxies in eight giant gal-
axy clusters. He has concluded from
these measurements that the galaxies
have actually traveled 114-2 times as
long as previously thought, which would
put the age of the universe at 15-20
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billion years. This means the galaxies
have also traveled up to twice as far,
doubling the intergalactic distance scale.
Dr. Abell and his colleagues made their
observations over a 13-year period.

Cable cane is cnllaps:hle

What could an au-
to windshield scraper
and a cane have in
common? They might
both be constructed
on a new principle
developed at MIT’s
Sensory Aids Eval-
uation and Devel-
opment Center
(SAEDC). The cane
you see here, in both
extended and folded
positions, was de-
signed by SAEDC
after many blind
people complained B
that their canes, |
which must be very
rigid to supply the
necessary tactile
cues, were cumber-
some because they
could not be folded
compactly. So engi-
neers at SAEDC
came up with a new cane that weighs 10
ounces and folds into the package you
see, only eight inches long. The secret:
The cane 1s made of swaged aluminum
tubing; the top part of each section nar-
rows and fits into the expanded bottom
of the section above it. A 100-pound-test
cable runs through the 4-inch tubing
and can be tensioned with a toggle ar-
rangement in the cane’s handle. The firm
manufacturing the cane, Hycor Corp. of
Woburn, Mass., say that a supportive
walking cane of similar design is selling
madly, and they expect to produce long-
handled brushes and windshield scrapers
that operate in the same way.

Land down or sea up?

Don’t look now, but the sea level along
the Atlantic Coast from Maine to Vir-
ginia has been creeping up at a worri-
some—and unprecedented—rate since
1963. That’s the conclusion of a scientist
at the National Oceanic and Atmospher-
ic Administration, Steacy D. Hicks.
Hicks’ study, based on monitoring of sea
levels at 115 different locations along
U.S. coastlines, shows that during the
last 100 years, the sea has risen about
one foot along the Atlantic Coast. But
since 1963 the sea has risen at a rate
more than three feet per century in the
Maine to Virginia area. The increase
may pose a threat to coastal industry
and recreation.

Oceanographers disagree on whether
the sea is actually rising or the land fall-
ing; it makes little difference, since the
effect is exactly the same. Many scien-
tists think the rise in sea level actually
results from a combination of the two,
caused, for example, by glacier melting
and by the depletion of water and pe-
troleum from the ground. r B
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Special Invitation to
Inventors

If you have an invention or an idea
for an invention, whether patented
or unpatented, that you wish to sell
outright or on a royalty basis, the
booklet we offer free in the coupon
below may be very valuable in sav-
ing you both time and money.

We are specialists in representing
inventors and submitting their in-
ventions and 1deas to manufactur-
ers. We work continuously with
scores of manufacturers seeking new
products, and we have connections
from coast to coast and in foreign
countries. We are well informed
which manufacturers may be espe-
cially interested in your particular
kind of invention. Hundreds of these
manufacturers have written us de-

scriptions of the types of inventions
they want.

Our service is designed to do all the
many things the average inventor
does not have the time or facilities
for doing, or who lacks knowledge of
the proper markets. When you ap-
point us to represent you, we prepare
sales material that points up your in-
vention, its advantages, its construc-
tion, i1ts market potential and profit
possibilities.

For presenting your invention to se-
lected manufacturers we charge a
modest fee (which is refunded if we
handle the sale of the invention for
you) and the customary commission.
We are a Nationally known concern,
with an impeccable reputation for
ethics and integrity. We believe ours
is the finest service offered inventors.

We are not patent attorneys. How-
ever, if you have need for a patent
attorney and do not know one, write
us and we will tell you how to obtain
the names of all U. S. Patent Attor-
neys in your area, and you can make
your own choice.

To encourage inventors, whether their
inventions are patented or unpatented
we have prepared a booklet entitled
“How to Go About Selling Your In-
vention.” This booklet contains such
information as current royalty rates
being paid by manufacturers, discusses
various types of inventions and the
markets for them, and tells the most
effective methods you can use in
presenting your invention for sale,
whether you employ us or do it
yourself.

You can obtain a copy of this book-
let merely by mailing the coupon
below. It will sent to you with our
compliments, free, without any obli-
gation whatever. If you wish to write
us for comments about your inven-
tion, please do so. We make no charge
for consultation. But please do NOT
send blueprints or models. Just de-
scribe your invention briefly, its na-
ture and purpose.

REFERENCES: Your own bank, or
attorney, or Chamber of Commerce.

K. 0. Kessler, President
KESSLER SALES CORPORATION
FREMONT, OHIO 43420

Accredited as a Corporation
Under the Laws of Ohio

~-MAIL THIS COUPON FOR FREE BOOKI.ET-—-----——l

Mr. K. O. Kessler, President
Kessler Sales Corporation, Dept. D-73., Fremont, Ohio 43420

Please mail me a copy of your FREE Booklet, ‘“‘How to Go About Selling Your Invention,”
which reveals many points about selling inventions and exglains your service. It is understood
that there 1s no charge for this booklet now or at any ot i

any way.

er time and I am not obligated in




"’Say, Smokey-"

A clinic on cars by America’s
most famous mechanic

Each month in PorpuLAar 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? Send it to: “Say, Smokey—"" Popular o
Science, 355 Lexington Ave., New York, N.Y. /e
10017. Questions cannot be answered by mail.

I'm moving from New York to the
mile-high city of Denver. What will re-
quire readjustment to suit high-altitude
driving?

W. R. RanpoLPH, Green Brook, N.J.

Generally speaking, you would set the
carburetor leaner, retard timing, and
add cooling. Why? Because at 5,000 feet
you'll be in less-dense atmosphere, your
engine will be working harder and pro-
ducing less power. But as cars are built
today, I doubt that vou’ll have any real
trouble. I wouldn’t advise doing* any-
thing until vou get there.

In 16,000 miles my 1967 Cougar XR7
has had four grease-seal replacements
and installation of brake linings on the
rear wheels—mostly the right rear. All
work was done under warranty, and no
reason was given for the cause. I'm con-
cerned that there must be a definite
reason for this trouble.

J. A. HuprPERTZ, Cincinnati, Ohio

I don’t believe that vou have a per-
manent, unsolvable problem. My guess
is that the rear axle isn’t vented prop-
erly, and the pressure buildup blows
oil out the seal. This contaminates the
brake lining, and they've had to change
both rears to keep brake balance. By
the way, you shouldn’t park the car in
such a way that the right rear wheel is
substantially lower than the left. If you
do, I believe your trouble will continue.
I'm assuming that the seal surface is
undamaged and that the installation is
correct.

Can vou please explain why the
treads on glass-belted tires wear un-
evenly all around the tire? My car has
been checked for balance and align-
ment. Many people I've talked to have
had the same problem with wvarious
kinds of glass-belted tires. How can I
solve this problem?

ReEGENT THIBAULT, Puslinch, Ont.

This problem occurs in other types
of tires, too. The only thing I know
that's effective—assuming balance and
alignment are as good as you say—is
lo keep the tire manufaclurer’s recom-
mended pressure in them and “X” the
tires every 3,000 to 5,000 miles. It’s
really a combination of problems in
both chassis and tires, and no across-
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One
thing, though: Wheels that aren’t true
excite this condition.

the-board bulletproof fix exists.

The three-speed with overdrive trans-
mission on my 1955 T-Bird is shot. I'd
like to keep it close to the original.
What automobile transmission will
work?

ToMm PaArrOTT, Murray, Ky.

If I was fixing it I'd use a 55 T-Bird
three-speed transmission with over-
drive. When vou change a major part,
a whole lot of changes are triggered,
and the job almost always winds up
more expensive, regardless of the cost
o} original parts. If you change from
original anyway, Ford has a whole
family of transmissions that basically
fit that car and engine. With one of
these you can use the maximum num-
ber of old parts such as the drive shafl.

I'm not looking for superb perfor-
mance and high speed, just a decent
engine that will’ last. Would a four-
cylinder engine be more advantageous
than a six? I would like a four, but
not if it would quit on me premature-
ly. Could you clear the air on this
before I buy a car?

FranK M. LaAMB, Arlington, Mass.

If the number-one object is lo gel
from point A to point B as cheaply as
possible, I don’t know a better way
than with a four-banger. I also know
one four-letter word that could be your
answer—Vega.

Recently I blew both head gaskets
and cracked the left cylinder head on
my 1962 Rambler Ambassador 327-c.i.
engine. I replaced the gaskets and
cracked head and had both heads
planed in case they were warped. Now
the left bank burns oil, but the right
bank doesn’t. How can I fix this?

GARY Rupa, Englishtown, N.J.

I think the trouble i1s valve seals.
Also check for a lack of oil drainage
in the left head. Be sure that vou used
the proper head gasket. Also don’t
overlook the possibility of ring prob-
lems on the left bank—it's possible to
have ring problems on one side only.
Also, did you change anything on the
left side with reference to venting?

My 1971 Plymouth Duster six with
column shift, now at 3,000 miles, jumps
out of high gear when going down
bumpy roads. The column shift lever
also shakes vigorously when the roads
aren’t smooth as silk. The dealer says
it shouldn’t shake, and I agree, but he
can't seem to find the cause for pop-
ping out of gear.

D. L. STEPHENSON, Red Bank, N. J.

Either the tail shaft or the main
drive gear in the transmission has end
play. Also the detent in high gear
could be weak, the shift not going fully
into high, though this is the least like-
ly cause. But if the transmission and
gear-shift column vary in distance by
the hootchie-kootchie you've described,
it could be pulling out of gear.

The 390-c.i. V8 in my 1965 Mercury
has done a fine job for over 86,000
miles. In ordinary operation the oil-
pressure gauge shows normal. But I'm
disturbed about another condition.
During long engine-idling tie-ups on
the local expressway, the indication
gradually drops almost to zero, even
since I switched from 10-30 to 10-40
oil. My mechanic said not to worry
unless I began to hear from the valves;
but they are still quiet. He installed
a new sending unit for the gauge, with
no more favorable indication.

I wouldn’t mind installing a new oil
pump, if that’s needed, but I'm fearful
of meddling with an engine that runs
well when the prospects of improve-
ment are so uncertain. Can vou offer
any suggestions?

J. J. HOrAN, Willow Grove, Pa.

First I recommend an accurate, me-
chanical oil-pressure gauge that reads
in psi, temporarily installed as near
the end of the oil-system route as pos-
stble, for a sort of quick master-gauge
reading. Assuming that this master
gauge confirms your suspicion that oil
pressure is down., then let’s determine
where the trouble starts.

With hot 10-30 oil you need 15 psi
minimum at idle speed, and should
have a minimum of 35 psi at 55 mph.
Assuming yvou get a low number, have
the miraculous leak-proof oil pan
pulled, and you'll find a plugged oil-
pump screen—I think. If you don’t
find the screen plugged up, better get
out vyour checkbook and hope vyour
mechanic knows and cares what he's
doing, because it’s going to turn into
a major operation. But if it Is a
plugged screen, think about more fre-
qguent oil changes and a little chemis-
try once or twice a year. But be care-
ful with the chemistry.

I have a 1971 Chevrolet Impala. At
2,000 miles the Turbo-Hydramatic trans-
mission started slipping for about 15
minutes each time 1 took off from a
stop sign. Then for a while it worked
okay. I took the car to the dealer and
the transmission failed to show any
slippage In driving tests. So he in-
formed me that it was probably tem-
porarily clogged with a little trash
which was blocking a valve. Now with
5,000 miles on the car, the transmission

Continued




ASK THE AC

Your oil and oil filter should be

| changed at recommended intervals
to help assure protection against
damaging engine wear.

NM BYPASS VALVE

e

CLOGGED CONDITION:
Pressure drop causes
bypass valve to open

. . allows oil to return
direct to engine.

Lubrication is maintained,
but with unfiltered oil.

NORMAL CONDITION:
Qil flows from engine
through filtering
material . . . oil returns
to engine after all
harmful abrasives
are removed.

The function of an AC Oil Filter is
to collect and hold contaminants
and particles that could cause wear to
bearing surfaces and other vital
engine parts. It assures that lubricating
oil, free of harmful abrasives, circu:
lates through the engine.
However, an oil filter performs at top

ENGINEERS

Why Is it important to change my IJI|
filter at recommended intervals?

efficiency for only a specified period
of time or mileage . .. depending

on driving conditions. Then, it should
be changed to prevent driving with

a clogged filter.

At AC, we design oil filters to
meet specific requirements. Then, we
conduct exhaustive laboratory and
field tests to make certain AC Qil
Filters perform efficiently.

AC’s polyester-reinforced filtering
material stands up to high engine oil
temperatures and pressures. .. and
traps dirt and particles smaller than
half the diameter of ahuman hair.

AC Oil Filters.. .. original equip-
ment on all Chevrolets, Pontiacs,
Oldsmobiles, Buicks and Cadillacs. ..
are also avallable for most other

' ~ . makes and
8 ; models. Fortop
# 4 engine protection,
- change your oil
and AC Oil Filter

at recommended
intervals

AC SPARK PLUG DIVISION OF BEHEH&L MOTORS
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still slips occasionally. I'd like to know
what’s causing the problem and what
other parts might be damaged because

of the slippage.
Havnis W. HaLL, Paducah, Ky.

I think vour dealer gave you a fair-
ly good estimate of the problem, ex-
cept that a lack of clearance may also
be involved. But the hooker is that if
one of the problems doesn’t clear up
you may run out of warranty. The
Jair solution would be to have the
transmission pulled down and fixed
now since the problem still exists. Slip-
ping certainly isn’t normal. There
probably won’t be any damage caused
bv the slippage, but if it continues to
slip, problems could eventually arise.

The engine on my 1970 Ford LTD
starts fine when it’s cold. But when
it’s hot I have a very hard time start-
ing it. The car has been to the Ford
people twice without any result. Can
yvou help?

W. C. LuM, San Francisco, Calif.

I recommend you see a good car-
buretor man. I'm pretty sure that
when vyour engine is hot you're faced
with a wet, over-rich system. Another
thing to check would be ignition out-
put with the engine hot. Many times
the available spark-plug voltage drops,
due to a bad coil or condenser, or ex-

“Say, Smokey—""
[Continued]

cessive starter draw. Also, the ignition
switch and starter solenoid sometimes
don’t make proper contact and elec-
trical distribution when hot.

I have a problem with the power
steering in my 1969 Buick Gran Sport
350. The car is all over the road on a
calm day, and a lot worse with a cross-
wind. It has been like this since new,
and no one here seems to know what
to do about it. Would reducing the

power steering help? How is it done?
R. DERoY, Central Falls, R.I.

I think vour problem 1is roll-steer.
That is, as you drive, when the car
leans from side to side or wags its tail,
the wheels are moved; steering is tak-
ing place even though you're not turn-
ing the steering wheel. Fixes would be
things that stiffen the car against side-
to-side and front-and-rear movements;
also fixes that retard or limit up-and-
down motion. A solution would be
stiffer shocks, sway bars, and tires with
less sidewall deflection, and making
sure that all suspension attaching parts
are as close to zero tolerance as prac-
tical. If vou do all this, though, you'll
end up with a harsher ride.

Ever since I bought my 69 Olds Toro-
nado it has been in and out of the repair
shop with starting problems. When I try
to turn over the engine, it’ll start, then

immediately conk out—even when the
gas pedal 1s floored. After the engine
turns over a few more times a lot of ex-
haust comes out of the tailpipe, the en-
gine shakes violently, stalls, and usually
won't start again until it gets to the
repair shop. I have had new plugs,
points, and fuel pump installed, but
nothing seems to work. Also, when driv-
ing home from work one day, I complete-
ly lost all brakes. My dealer says the
master brake cylinder and the power-
fluid pump were shot. He couldn’t ex-
plain why.

JOHN VoUGHT, Englewood, N.J.

On the hard-start problem, I believe
you're working in the wrong area. This
sounds more like a carb problem, and
you're much too rich at startup. After
you get a carburetor and choke checkup,
have a scope put on the ignition to ob-
serve the condition. I think you'll find
everything’s okay there. But you should
also check the battery cables. They're
small in this model, and unless they're
in top condition they could be causing
the whole deal. On the brake problem.
you're not too clear. I believe you in-
tended to refer to the master cylinder
and power-brake assembly. A leak is a
leak, and what causes 1t I don’t know.
But the biggest causes of this failure
are bad brake fluid or a mix of two differ-
ent brake fluids that are not compatible
—and dirt that enters the system.

Here's the perfect
-~ little
Lightweight
for you!

It's a STIHL... for Only

i 5149%

Complete with Bar & Oilomatic Chain

It's the World’s First and only mini-size chain saw
with built-in shock absorbers and its power and performance — in pro-
portion to its size — will amaze you. You'll find that this

carefully engineered and powerful STIHL chain saw weighs less than 10 Ibs. complete

with bar & chain. Its superb balance and performance makes it perfect
for pruning, felling and limbing. Like our higher priced professional saws,
it includes many outstanding features, such as automatic chain oiling

and a lifetime cylinder, plus the famous patented STIHL AV anti-vibration system.

STIHL American, Inc.

1894 Greenwood Avenue, Midiand Park,
N.J.07432, Code 201-445-0890

7364 Lee Industrial Boulevard, Mableton (Atlanta),
Georgia 30059, Code 404-941-1730

23962 Clawiter Road, Hayward California 94541,
Code 415-785-9100 .

Try the new STIHL 020 AV -- .

from the World's oldest & largest chain saw manufacturer.
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With Jeep guts,
things are
tough all over.
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BS rhe Jeep Commando. From steering to differential,
it has what it takes to do hard work in style.

the Commando carry more payload. So
you make fewer trips to the job.

And 1n the rear end, you
can have the regular, tough
Jeep hardware oradd a
Trac-Lok limited slip
differential, for a better .
grip in slippery mud or snow.,

The Commando gives vou a selection
of body styles and a long list of hard-

- For over 30 years, Jeep 4-wheel drive
vehicles have been matched against some
of the toughest terrain and most punish-
ing conditions anvthing on 4 wheels can
take. The result of all this exercise? Jeep
gutsareingreat shape.And getting better.

Take the Jeep Commando, for instance.

The front axle has
been redesigned, *.

so the Commando can turn around in a

smaller circle than before.

The engines are the biggest it has ever
had. And there's a choice of three hard-
working transmissions.

Higher capacity multi-leaf springs let

Drive vour Jeep vehicle with care and keep America the beautiful,

working options. Get all the facts from
your Jeep dealer. And then make a tough
choice easy,

Toughest 4-letter word on wheels.

Vi Jeep




Look and
Listen

News, comment, and opinion
from the world of home-
entertainment electronics

By C. P. GILMORE

Cartridge TV—don’t hold your breath

One day last spring I was invited to
visit the shining new plant in Rockleigh,
N.J., where CBS makes and duplicates
cassettes for EVR players. I saw huge
new color electron-beam recorders that
had just been installed, duplicating
printers, an impressive and versatile
master-control section, and much more.
There was even room for expansion.

Well, that expansion space won't be
needed. Neither will anything else. CBS
is shutting down the world’s only com-
mercial video-cassette manufacturing
facility and writing off a $10 million loss,
before the operation really got cranked
up. Anybody wanting EVR cassettes
from now on will have to go to an En-
glish combine that will soon be equipped
to produce them.

This i1s just one in a series of disap-
pointing announcements that is bring-
ing an air of reality back to the cassette-
TV business, following all the optimistic
predictions of a year or two ago. It
shows as clearly as anything can that
the cartridge-TV boom is still a long,
long way off.

Other straws in the wind—

Ampex has announced yet another
delay in the introduction of its Insta-
video system. The date originally an-
nounced—fall '71—had been changed to
spring '72. Now 1t’s late "72.

And that U.S. demonstration of the
Teldec color disc, originally scheduled
for this spring, has also been put off.
The group of European companies that
showed the color disc in Berlin last fall
says further development is needed for
the U.S. version, and it won’t be ready
until next fall.

On the positive side—

@® The firm won’t confirm or deny it,
but it is rumored that the giant MCA
company 1is developing a disc video sys-
tem that uses a laser for recording. Each
disc plays up to 30 minutes (contrasted
with Teldec’s five minutes per side).
Price predictions: $150 for the player
and $8 for a feature movie, both lower
than anybody else’s projected costs. Of
course, cost estimates have a way of
growing.

® Another company has hopped on
the Cartrivision bandwagon. Teledyne
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Get a sharp picture—and save money

For first-rate picture quality, a color set should be put =
through a process called dynamic convergence once or
twice a year. This brings the color images—red, green, and
blue—into perfect registration, eliminating color fringing
that develops with time. A service man will charge about
$20 to reconverge a set. So most people don’t have it done
very often. You could do it yourself, but you would

need a generator to put a pattern of dots or bars on the fa::e of the screen.

Now two companies have come out with small, low-cost generators that can do
the job. One is the RCA WR 508A (on top of set in top picture). It sells for $75. The
other is the Sencore CG22 (in my hand in top picture), which costs $89. Complete
setup—including reconvergence—isn’'t hard if you're willing to follow detailed in-
structions carefully and are at ease with electronic gadgets. TV manufacturers pub-
lish convergence instructions for technicians; some will give you the ones for your
set if you ask. You can also get a Sams Photo-fact folder containing setup and other
technical information on your set. It costs $3 from the mail-order houses or your

local radio-TV parts store.

Packard Bell becomes the fifth brand
name scheduled to appear on units that
should reach the market by mid-1972.
Other trademarks that will show up on
the video record/plavback machines:
Admiral, Emerson, Wards, Sears.

Discrete-four-channel broadcasts?

Last month I reported that RCA, Pan-
asonic, and JVC had announced im-
provements on the JVC discrete-four-
channel disc and a projected beginning
of marketing in 1972, but that chances
for any early change in FM-broadcast-
ing standards to allow transmission of
discrete four-channel were remote,

This month, I think “‘remote” was too
optimistic. The chief of the FCC’s broad-
cast-standards division says even con-
sideration of such a move is “way down
on the list.” Even 1if the agency does
eventually decide to explore the issue,
remember it took seven years from the
beginning of stereo recording to the es-
tablishment of broadcast standards in
1961. Remember also that matrixed-
four-channel material—unlike the dis-
crete kind—can be broadcast right now,
and an estimated 70 stations around the
country are doing it.

Related news: Radio Shack, Fisher,
and Harman-Kardon are reputedly tak-
ing out licenses for CBS’ SQ matrix sys-
tem, and other major companies are pre-
paring to follow. If I had to bet on which
system will be in the strongest position
—at least for the foreseeable future—I'd
have no trouble deciding where to put
my money.

Dolby rides again

Nearly every major sound-equipment
maker in the world has taken out a li-
cense with Dolby Laboratories to manu-
facture gear incorporating the noise-re-
duction circuitry developed by Ray
Dolby. But there was one glaring gap:
Japan’s giant Sony Corp.

No more. A Dolby team just returned
from Japan with a sheaf of new con-
tracts, One of the names on the dotted
line: Sony. Expect to see a new Dolby-
ized Sony line soon.

Press agentry: lesson one

The problem: Your company wants to
promote its stereo headphones and X-
330 tape recorder. How can you per-

suade magazines to run photographs?

Answer: Put the headphones on a
dolphin and dummy up a photo to make
it look like he is listening to—and en-

Continued




A gre great new breed
of staple gun...

. 1 P Power Lever for
Exclusive Power Dot - ol heavy duty drive

for Super Drive i

Three new attachmenis—
‘ene to grip
1 and hold wire,
.one 1o repair

or make screens,
one 1o repair or
make shades.

Chrome over
tempered steel for
handsome durability

Load-a-matic
S one piece
s loading chamber

CLE RELELLE

Safety Lock for
pocket or storage —_

':e»

EIAFLE

HA

No jam problem—

easy to clear \

\ At-a-glance window Swing-open bottom loading Built in staple extractor
for checking
load and staple size

new Power Gunli000

If you're a homeowner you’ve got to own the
new Swingline Puwergun 1000, the first extra
heavy duty staple gun that does it all.

You name it. You'll find hundreds of uses,
indoors and out.

Suggested retail price.

INSULATION \

THE FIRST EXTRA-HEAVY DUTY STAPLE GUN
NEW FROM

CEILING TILE

Write for FREE *“Tips for Tackers’ booklet.
Consumer Products Division 32-00 Skillman Avenue, Long Island City, New York 11101
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The Empire
four channel
cartriage uses
four poles, four coils
and three magnets (more
than any other brand). This means ultra-wide frequenc;y
response and separation while tracking
at forces so low they barely touch your
records. POPULAR SCIENCE MAGAZINE
summed it up very well when they
picked the Empire cartridge
hands down for “"The stereo system
| wish | owned”. Empire four ;
channel cartridges are available at better hl fi stores.
For further information, write Empire Scientific Corp.,
1055 Stewart Avenue, Garden City, New York 11530.

.m'!.lr"!-h"l'l#
World Famous Stereo Components

SR

Once every hundred years...

We’re celebrating Popular Science’s centennial with

a big extra-special issue in May 1972—extra pages,

extra color, extra features by the top men in science and
technology. Don’t miss this great 100th-anniversary
issue—it’ll be a long wait for the next one!
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Look and Listen
[Continued]

joying—music from the tape recorder.

Well, 1t worked—at least for Akai.
Next questions: How many dolphins can
afford such a rig? Or like music that
much?

On the record

I've commented before on the improv-
ing but still frequently inferior quality
of cassettes as compared to discs. I've
also been impressed by the consistently
high quality of DGG products, discs and
cassettes. So I recently got both ver-
sions of three new DGG recordings by
Herbert von Karajan and the Berlin
Philharmonic: Rossini Overtures (disc:
2530 144: cass.: 3300 186): Bizet’s Car-
men and I'Arlésienne Suites (disc: 2530
128: cass.: 3300 182): and Mendels-
sohn's Hebrides Overture and Scolch
Symphony (dise: 2530 126: cass.: 3300
181). In the Bizet and Mendelssohn, cas-
sette and disc were practically indis-
tinguishable—clean and sharp, broad fre-
guency response, good sound on both.
The Rossini cassette was clearly inferi-
or: no lows, peaky, constricted.

It is clear that the high-speed dupli-
cation process used to produce cassettes
simply isn’t yet as reliable as the disc
pressing procedure—although we still
got an occasional bad pressing. too. But
it seems to me there is reason to be en-
couraged. The early stereo discs were
certainly uneven. And I strongly suspect
that with the rate of improvement shown
by makers, most cassettes will soon be as
good as the best are now.

® The Grambling College Marching
Band. Mercury SEM 1 618 (disc).

Looking for a lot of oom pah pah and
a sprinkling of Sousa marches? Forget
it. This band, soloists, chorus, and organ
—vyes, organ—play everything from the
Grambling Alma Mater to Ode for Billie
Joe. Performance: as full of spirit as «a
hall full of Irishmen on St. Patrick’s
Day. Recording: so-so.

Disc reviews by Arthur Fisher—

® FEarl Secruggs: His Family and
Friends. Columbia C 30584.

The world’s greatest banjo picker,
with such luminaries as Joan Baez and
Bob Dylan, in music to delight Foggy
Mountain fans. Sound: adequate.

® GABRIELI: The Glory of Venice. E.
Power Biggs, organ; choruses, brass en-
semble; V. Negri. Columbia M 30937.

Antiphonal music sumptuously re-
corded in the cavernous San Marco Ca-
thedral in Venice. A sonic knockout.

® WAGNER: Lohengrin. James King
et al.; Bavarian Radio Chorus and Sym-
phnny Orch., Rafael Kubelik. DGG
2713 005 (five discs).

Despite some vocal deficiencies in the
title role, this is probably the best Lo-
hengrin available. Choral and orchestral
work are superb.

Disc review by Ken Furie—

® MAHLER. Kindertotenlieder, Songs
of a Wayfarer. Hermann Prey: Concert-
gebouw Orch., Haitink. Philips 6500100.

Credit Prey, Haitink, and Philips
with a flawless disc. Prefer a female
voice? Janet Baker (Angel 36465) is
memorable in these cycles. » B



SOLVE
THESE
PROBLEMS
FOHEVEH:

to your future!

LOBKSN\\TH SKILLS

LIKE THESE MEN
Add to your income with easy —LEARN AT HOME!

spare time earnings—cash in on the nationwide
shortage of skilled locksmiths. Quickly step into a
highly-paid position or a business of your own.
Age, education, minor physical handicaps don’t
disqualify you. EARN EXTRA MONEY EVEN

| EE

| now have my own shop
. . with plenty of work.

Wm. A. Tarnelli, Sr.
Ossining, N.Y. |

WHILE LEARNING. Study at home, gain PRAC- " -~

TICAL experience through complete illustrated les- During my training period . ;

sons. Professional equipment, locks, etc., included ... | earned $150.

with your course. Paul G. Funes . -
New York, N.Y.

LOCKSMITHING INSTITUTE
Div. of Technical Home Study Schools
Dept. 1111-032, Little Falls, N.J. 07424

Licensed by N.J. State Dept. of Education; Accredited Member,
National Home Study Council: State Approved Diploma; Approved for Veterans.

| turned to Locksmithing to
supplement my pension
upon retirement.

David Osborne
Sydney, N.S. Canads.

Everything e
necessary:
KEY MACHINE ¥ =%
locks, picks, &f
tools—supplied
with course.
State Approved Diploma

HURRY! MAIL THIS POSTAGE-FREE CARD'

— v — e CUT OUT. Ready to Mail Coupon Bealow, y = === === e e e e . st

YES, send me free

Think it's the ‘‘greatest’.
$500 . . . earned while
studying.

Ernest C. Young
San Francisco, Calif.
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< EE =X =
Qm sm 5 Mail me sample lesson
E o = 5: w pages, details of the crit-
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O Eg £ obligation on my part
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[0 Check here if eligible for Veteran's Benefits.
Dept, 1111-032
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Twelve-inch legs tap easily onto fitting to make
cube end table (above, left), while one shot with
mallet locks plastic glides in tightly (right).

i

Living room shows off chrome cocktail table, Parsons table with shelf, and four-tier  Eight types of fittings hold DIY chrome furni-

etagere. Company sells all the parts you need, including mallet and glides.

ture together. They come in right angles only.

CHROME FURNITURE: All You Need’s a Mallet

Just tap the fittings in the
tubing for “instant” furniture

By DOUGLAS GARR

Yﬂu’re no longer restricted by de-
signers’ styles with do-it-yourself
chrome furniture. Integral Cubics (a
division of Kason Hardware) came
up with the bright idea of selling pre-
cut tubing, fittings, and glass table-
tops—and letting the customer do his
own thing.

If you’re not creative, their catalog
shows over 20 different items—cock-
tail, end, and lamp tables; desks; serv-
ers; couches; beds. Ambitious? Try
a sofa or bunk bed.

Assembling small tables takes only
a few minutes. Just bang the fittings
in the tubing with a mallet. Each fit-
ting has soft metal posts; it shears
slightly to wedge in snugly when
hammered. And the fit is tight.

Cost? Chrome has an expensive
reputation, but you can save more
than 50 percent of retail cost by doing

Design possibilities are limited only by
your imagination. Some ideas: dinette,
cocktail, and end tables, and small
couch., Most components are available
in several different sizes.
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it yourself. Your savings increase geo-
metrically: The bigger the unit, the
greater the percentage saved. Fittings
cost about $2 each, one-inch tubing
about $2 a foot. The triple-plated
16-gauge chrome comes in either one-
or %-mnch square tubing.

The most expensive component in
the furniture 1s the glass. It's also
heavy and costly to ship. Best bet
1s to buy the glass locally, or use
hardboard or plywood instead. Inte-
gral Cubics is at 39-06 Crescent St.,
L.I. City, N.Y. 11101. > B




I How to tell which is the largest compact van built in America.

(No matter how you look at it.)

Load 11-foot
stepladder behind
driver's seat

' Load 12-foot rolled
y carpet behind engine cover.

s

It you can't close the rear llllﬂl‘s

Remove right front seat
and load 14Y4 -foot canoe
or 15-foot rolled
carpet diagonally.

L,

you havent loaded a Dodge Maxivan Sll‘llll!l BONX.
And you’d better get one.

Dodge Strong Boxes give you a lot more than just more
room: Independent front suspension and longer 127-
inch wheelbase mean better handling and ride. [
Shorter turning circle. Even with a 127-inch wheelbase,
you have greater maneuverability. [ ] Wind-tunnel body
and curved windows reduce wind-sway effect. [ ] Front
wheels can be inexpensively aligned on passenger-car
equipment. [ ] Biggest V8 engine offered. 360 cubic
inches.* [ ] Three-speed TorqueFlite automatic trans-
mission* with a choice of three engines available on all
models. [] Integral power steering.* [ ] Power brakes.

| ] Fresh Air air conditioning* and exclusive Fresh Air

heater provide even flow of clean air. Air is not recircu-
lated. [ ] High-level air intake helps keep incoming air
cargo door entrance. [ ] Both front
“ seats are easily adjustable. [] Con-
footing since it doesn’t collect ice or

snow. [] Wider front doors and door

Dudge steps and less wheelhouse intrusion
foam padded bucket seats up front

give softer ride and more comfort. []

cleaner. [ ] Front passenger’s seat does not block side
cealed side safety-step offers firm
make for easier ins and outs. [] Full-

Uodge Trucks

Two-stage door checks conveniently

hold doors in two positions. [ Biggest i‘l T
gas tank. 26 gallons. [] Smaller engine

cover is easy to remove for servicing. Also, easier for
driver to reach back seats. [] Extra rust protection on
undersides, doors, and panels. [ ] Large hood opening.
Battery, dipstick, and radiator are easy to reach. [] En-
gine can be removed quickly and easily through the
front. [ And the list continues at your Dodge Dealer’s.

Dodge Maxivan takes the ‘‘packed’ out of compact vans!

*Optional at extra cost.
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Du Pont copier uses heat in place of traditional recorder electronics.

COPY TAPE

MASTER TAPE

MOUNTING _
PLATE
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TAPE
ouT

2 2 8

=]
=

RESIDUAL FLUX (PERCENT)
w
o

= hJ
[ =T = |

5 8 8

Faster Way
to Copy
Video Tape

Thermoremanent copier
speeds tape duplication
10 to 15 times over
previous methods

By WILLIAM ]. HAWKINS
PS Electronics Editor

TAPE Copier is simple in principle, but high
Y our speeds demand ultraclose tolerances.
MAg
HETIZATH}N
AT,
-"fﬂj
?'E.;,p -
L35
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TEMPERATURE (DEGREES C)
40 50 60 70 80 90 100 110 120 130

Graph shows change in residual flux (ability to hold charge) with temper-
ature, for Crolyn tape. Curie point (tape demagnetized) is 130 degrees C.
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he long-awaited video-cassette player for the

home may have received another shot in the
armature recently with a new high-speed tape-to-
tape copy system developed by du Pont. Called a
Thermal-Remanent Magnetic-T'ape Duplicator,
it’s du Pont’s answer to the mass-production prob-
lems of video cassettes.

Until now, the bottleneck in the production of |
home video cassettes has been the manufacturer’s
inability to make duplicate tapes quickly and eco-
nomically. Master-to-copy time was the same as
the playback time of the cassette; half-hour shows
took half an hour to reproduce,

Du Pont’s copier takes an entirely different ap-
proach to the art of recording on tape; you won’t
see a set of record or playback electronics in the
entire package. What you will see is tape whizzing
through what appears to be an oversize record
head at speeds of 150 inches per second.

What's the trick? The machine takes advantage
of an inherent but little-known property of mag-
netic recording tape called thermoremanency.

Thermoremanency takes place when a tape has
been heated to its Curie temperature. At this point
(the exact temperature depends on the kind of
magnetic material), the heated tape loses virtually
all residual magnetism. But, once the tape begins
to cool from this temperature, a very interesting
phenomenon occurs. If cooled in the presence of a
very minute magnetic field (tens of oersteds), the
tape will again become magnetized, but in propor-
tion to the outside field. On reaching room tem-
perature, the tape becomes stable, with the applied
magnetic field now permanently recorded.

In du Pont’s duplicator, the copy and master
tape first enter the machine from the top through
a series of rollers, to remove all slack. The copy
tape then zips past 1,000-watt tungsten halogen
lamps, where it is heated to its Curie point. Ailr
suction holds the copy and original tapes in place
around the air guide into the air shoe, where they
are pressed together. The copy, now cooling, ac-
quires the signal from the master tape and exits,
along with the master, through the bottom. Each
tape is wound on a separate take-up reel.

The duplicator is simple to look at, but, because
of high running speeds, requires ultraprecise tol-
erances.

Iron oxide won’t work. Each kind of tape has its
own Curie temperature, which is, of course, vital
to the process. Iron oxide tape, for example, has a
Curie temperature of 575 degrees C. At that tem-
perature, the tape would be permanently dam-
aged from the heat—long before thermoremanency
would occur. So du Pont is relying on its own
“Crolyn” chromium dioxide tape for use in the
new duplicator.

Crolyn has a Curie temperature of only 130
degrees C, and it’s completely stable at room tem-
perature. This makes it perfect for use in the high-
speed copier.

At present, most of du Pont’s emphasis is on the
reproduction of video tape, since that’s where the
biggest tape-duplication problem is. But there is
no reason why the process could not also be used
to improve the quality of audio-tape reproduction
as well.

Du Pont has no plans now for manufacturing
the thermal tape system, but will help licensees
develop commercial models,

Standardized video-tape cassettes may still be a
long way off, but they’'re one step closer.




You get more for your money from NRI

THE ONLY

COLOR TV

TOTALLY
ENGINEERED
FOR TRAINING

BUILD - TEST - EXPLORE All this is yours — from Achievement Kit, to solid state Radio, to training-engineered Color
TV set—when you enroll for NRI's TV-Radio Servicing course. Other courses equally complete. Unique train-
ing methods, “bite-gize” texts, many personal services have made NRI the leader in its field for over 50 years.

NRI Programmed Equipment Gives You Priceless Confidence,
Makes Learning TV-Radio, Electronics Fast and Fascinating

NRI pioneered the idea of supplying home-
study students with custom designed training
kits to give practical on-the-job experience as
you learn. Today, NRI's “3-Dimensional” train-
ing can’t be equalled. You get more value —
from the exclusive Achievement Kit sent the
day you enroll, to “bite-size” texts and custom
training equipment. Learning TV-Radio, Elec-
tronics or Communications at home is easy,
exciting, the NRI simplified, dramatized way.

BE A SKILLED TECHNICIAN IN AMERICA’S
FASTEST GROWING INDUSTRY

Regardless of your educational background, you
can learn the Electronics field of your choice the
practical NRI way. The NRI color catalog, sent
to you free and without obligation, tells you how
you can qualify quickly to be a part of the fast
growing Electronic Age; about engineering jobs
in business, industry, broadcasting, government,
now offered to men without college degrees. It
will open your eyes to the great number of suc-
cess opportunities available right now in the
high-pay world of TV-Radio Servicing, Broad-
casting-Communications and Industrial- Military
Electronics. With NRI technical training, you
can take your choice of a wide variety of career

CASH IN ON THE BOOM
IN COLOR TELEVISION

The NRI TV-Radio Servicing course
includes your choice of black and
white or color TV training equipment.
Color TV needs thousands of trained
men to keep pace with millions of sets
being sold every year. NRI prepares

you quickly. Cash in on the boom.

Mail insert card for

your FREE NRI

color CATALOG &

No salesman will call

openings or have a business of your own. And if
yvou choose one of five NRI courses that include
FCC License preparation, you must earn your
FCC License or NRI refunds your tuition!

MAKE $5 TO $7 AN HOUR EXTRA
IN SPARE TIME STARTING SOON

Tens of thousands of NRI graduates are proof it
is practical to train at home in your spare time.
Keep your present job while preparing for a
better one, and earn $5 to $7 an hour extra in
spare time while you train, fixing sets for friends
and neighbors. NRI shows you how. Equipment
you build and keep becomes useful in your work.

STEP UPTO BETTER PAY,A BRIGHTER FUTURE

NRI can help you, but the decision to act must
come from you. Decide now to move ahead . . .
malil the postage-free card today for your FREE
NRI color catalog. No obligation. No salesman
will call. NATIONAL RADIO INSTITUTE,
Electronics Division, Washington, D.C. 20016.

APPROVED UNDER Gl BILL

If you served since January 31, 1955, or
are in service, check GI ]me on pﬂstage-

free card or in coupon.

. F 108 AND BUSINESS

OPPORTUNITIES IN
ELECTRONICS
B COMMUNICATIONS
® RADIO-TELEVISION |
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the company’s fleet cars. These new
bags are designed to overcome most of
the faults revealed in the original bag
designs. Noise levels are lower, the
“standing child” is no longer injured,
the pressure of the stored gas is low-
ered from 3,500 to 2,300 psi, tailored
bag designs offer equal protection in
all sizes of cars, and the bags do not
block driver vision nor cause the driv-
er to lose control of the car.

o
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By JIM DUNNE / PS Detroit Editor .,
Drive by computer
By now the auto makers are con-
vinced that the car of the future will
have to have its own computer if all
the electronic wizardry that will bring
on safer, more pleasant driving 1s go-
ing to be carried on board. GM has
an experimental car equipped with a
computer that gives a hint of what to
expect in a car of the later 1970s.
Among the computer-controlled items
on this special car are: antiskid
brakes, voltage regulator, headlamp
dimmer, speed control, windshield

There’s just no stopping that wonder—the Wankel

It has become perfectly clear, inside GM, that there is no stopping the progress
of the Wankel engine. General Motors has already spent $15 million for the rights
to the Wankel, and more millions inside the company working on the project.
Most important, Ed Cole, GM's president, has put all his prestige and enthusiasm
behind the project. Cole, who worked his way to the top through the engineering
ranks of Cadillac and Chevrolet, now spends a couple of days each week person-
ally overseeing the work being done on the GM rotary. Under his direction, the
company is simultaneously developing the engine, creating automated manufac-
turing techniques for its production, and working on new car concepts to make full
use of its compact size. All this effort will bear fruit by the end of this year when
GM will have the capability of producing a small number of prototypes on a
semi-automatic engine line that will prove out all systems before full production

gets underway. Later mass production may be fully automated.

All-iron Wankel for lower cost

Early reports out of GM show that
the Wankel engine being developed
there will be quite different from the
Wankels produced by Toyo Kogyo
and NSU. GM engineers are working
on an all-iron engine, a departure
from the practice of building an alu-
minum engine case sandwiched be-
tween two iron end covers. Though
this will make the engine slightly
heavier—it will eventually weigh out
at about the same as the Vega alumi-
num four—the cost of casting and ma-
chining the nodular iron will be much
less than that for the aluminum de-
sign. GM plans to build the engine
with a single spark plug for each of its
two rotors. This design is still being
worked out, but the savings inherent
in a single plug are just too great for
the company to settle for the two-plug
design used by Mazda. Also under
consideration is an electronic fuel-in-
jection system that will aid in con-
trolling emissions. General Motors
has almost settled on a two-rotor de-
sign for all its Wankels, making a
large rotor for its higher-power en-
gine, a smaller one for the low-power
versions that are slated for the Vega-
size car.

Aluminum for lightweight bumpers

Aluminum companies have long
hoped for a breakthrough that will
put their product in automobile
bumpers, and it looks as if they will
finally get their wish when the 1973
Ford models are introduced. At least
they will be halfway home. Ford
plans to build a combination steel-
aluminum bumper for its full-size
cars that will take advantage of the
strength of steel and at the same time
make use of the lightweight character-
istics of aluminum. The Ford design
will have a chromed faceplate backed
up by a U-shaped bar of aluminum.
The two parts will be bolted together
to form a very strong box, one that
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will easily withstand the required five-
mph barrier crash, and then some,
without damage. One reason for bolt-
ing the bumper parts together is to
reduce the cost of repairs. If the face-
plate is damaged in a low-speed col-
lision, the owner need not replace the
complete bumper assembly—a new
faceplate alone will make the system
as good as new.

Cushioning the impact

It is likely that GM will have a
number of different systems for its
five-mph front bumpers when the
1973 models are introduced this year.
GM’s prime design uses two shock-
absorber-type telescoping devices that
its Delco Division developed. These
will be used on all 115-inch and longer
wheel-base models that GM produces
—intermediate-size cars on up. In the
smaller cars though, a number of dif-
ferent designs are being considered,
including the Pontiac and Oldsmobile
systems used on the 1972 full-size
cars. Because of their lighter mass,
the smaller cars do not need the ex-
pensive shock absorbers, so the indi-
vidual GM divisions will be free to
come up with their own designs. Del-
co’s units permit the jacking or towing
of the car without damage. They will
be used only on the front bumper of
the 1973s, but are expected to be used
both front and rear in 1974 when the
safety requirements are expanded.

Air-bag problems licked

Allied Chemical, a supplier of seat
belts to the automotive industry and
one of the leading developers of air
bags for cars of the future, claims
that present seat-belt systems can be
harmful to passengers in accidents
equal to 30-mph barrier crashes. Air
bags, on the other hand, offer good
protection to passengers in accidents
far above the 30-mph level. Allied is
currently supplying 500 air-bag sys-
tems to Ford for prototype testing in

wipers, engine speed governor, fuel
injection, electronic ignition, and win-
dow defroster. All these are available
on today’s cars, but they have indi-
vidual controls performing duplicate
jobs. With the computer, one nerve
center would take care of all logic
functions. Additional items that the
computer will be called on to control
are: heating and air conditioning,
ignition lock, drunk test, diagnostic
equipment, fuel economy, computer,
door locks, air-bag warning, gauges
on the instrument panel, transmission
shifting, acceleration inhibitor, and
automatic braking. This is not pipe-
dream stuff. You'll see it on produc-
tion cars before 1980.

1973 changes in styling

Styling changes will be widespread
in the 1973 models, proving once again
that Detroit i1s not giving up on the
idea as a basic precept of the automo-
bile business. Ford has scheduled all-
new bodies for its full-size Fords and
Mercurys. Chrysler will make roof
and deck changes in the intermediate
and full-size lines. American Motors’
Gremlin and Hornet will have new
lower body panels to make the cars
appear leaner than present styles, and
a hatchback model will be added to
the Hornet line. GM, which skipped
major changes in 1972, will have the
greatest number of new bodies. The
intermediate models will be complete-
ly restyled. A new hatchback model
will be added to the compact lines.
This body will be introduced by Olds-
mobile when its new compact line is
unveiled, then Chevy and Pontiac will
show their versions shortly afterward.
Also scheduled for complete styling
changes are the Monte Carlo and
Grand Prix. GM plans three models
in the Chevy and Pontiac intermedi-
ates, a two-door, four-door and sta-
tion wagon. Olds and Buick will have
four models with a formal roof two-
door as an added body in the inter-
mediate line. Also, the new protective
bumpers will be required on all 1973
automobiles,



g

ing short-short

f Mr. Stanley’s
11 be wearin

free pack of short-

1

y pair o

goes a
garettes.

Now everybody w

hot

filt

I Cl
ants and smok

With ever
p

Hot Pants
short filte

©1972 R. J. Reynolds Tobacco Company, Winston-Salem, N.C.

18

|

. .‘_.

(

.
o LY PRy T e
e S PR o M o T rl '. i

5

dy.

y
yy,
..-..f
.
: .

verybo

R

i

~.almost everybody.

Camel Filters.
Theyre not for
(But then,they don't try to be.)

er cigarettes

20 mg. "tar;" 1.3 ma. nicotine av. per cigarette, FTC Report AUG.'71.




Our competition is

‘#th best selling camper. These
oeople know you need more
tforage room in your camper
jhan you've been getting.

00 they added a wardrobe
closet like ours to give them the
yecond largest storage
capacity in the industry. Who
nas the first? Starcraft. 7th best
selling camper. Someone at
the 7th best selling camper
noticed what happens to

campers when they're backed
iInto tfrees. Crunch. So they

built a strong, steel bumper to
their camper frames. The fact
that Starcraft had it first means
we've had more time to improve
it. 3rd best selling camper.
How canyou run the same
appliances off your car battery
as campground outlets?
Number three found the solu-

tion in a Starcraft. A110/12

volt converter system. But they
haven't found a way yet to make |
one so good that it passes all
the states’ codes like ours.
2nd best selling camper. Tak-
Ing pity on the camper's wife,
our friends at number two
raised the working height of
their kitchens from 28" to 35"
One year after we at Starcraft




getting the bestof us.

did it first. 5th best selling
camper. You don't have to
crank up the fifth best seller

to get at the ice box. Because
they've located it opposite

a door on the side. The same
place we put ours the year

before. Convenient. 6th best

selling camper. The best lift
mechanism in the business
lets you set up your camper

in less than five minutes. The
number six camping trailer
thought it was so far ahead of
allthe others they bought
rights to use it from the people
who invented it. Starcraft.
Starcraft. Some of our com-
petitors have some of our fea-
tures. None have all. Maybe
that's why we're the number one
selling camping trailer. Some

features are so new that the
competition hasn't had time to-
duplicate them yet. Like our
ceiling mounted lights, side
trunks, convertor lighting and
roof vents. |f they add them
next year, fine. By that time
we'll be a year ahead again.
Write for your free catalog.
Starcraft Company, Dept. 2PS-
Goshen, Ind. 46526

What the others should be a Starcraft is.

STARCRAFT

Campers - Boats - Travel Trailers . Motor



And the winneris...

It is becoming clearer and clearer
that yvou can look to the gas turbine
as the long-term solution for clean-
air cars. General Motors has practi-
cally said so in a recent report that
demonstrates the turbine’s superi-
ority over any steam engines GM has
built or tested.

What’s more, GM has just consoli-
dated all its passenger-car turbine
activities into a single task force
headed by Tibor Nagev, who was di-
rector of gas-turbine research at De-
troit Diesel-Allison in Indianapolis.
If you remember, it was back in 1966
that GM felt its turbine research had
progressed to the point where the de-
velopment program could be trans-
ferred from the central staff to an
operating division. So the gas tur-
bine went to Detroit Diesel (later
merged with Allison) for develop-
ment of a heavy-truck turbine en-
gine. This power plant is now ready
for production for industrial uses—
including truck installation—but
GMC and Chevrolet have not yet
adopted 1it.

In the meantime, the top turbine
men at GM decided that the passen-
ger-car field could become even more
important, and management acted on
their recommendations. Don’t for-
get that during the past five to six
years, GM Research has been work-
ing closely with Williams Research
Corp.—builders of the New York City
clean-air turbine car [PS, Nov. '71].
The contract with Williams calls for
design, construction, and delivery
to GM of prototype passenger-car
gas turbines. Of course, this doesn’t
mean you can go out and buy a tur-
bine-powered Impala—not tomor-
row, and probably not for five to
eight years. It may be even further
away. After a satisfactory prototype
engine has been developed, produc-
tion engineers take over, and they’ll
need three to five years. You can ex-
pect turbine cars to be phased in
from 1978 onwards.

What will GM build in the meantime?

That’s where the Wankel engine
comes in. It will need some of the
same antipollution equipment as the
V8, but is basically cheaper to pro-
duce and offers more room for an-
cillary equipment around it. It’s
not a long-term solution, but it can
be made to meet 1975 and ’76 stan-
dards—and fill the gap until the tur-
bine is ready.

GM is forging ahead on its Wan-
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kel plans, and the supplier indus-
tries are preparing for the switch.
The machine-tool industry quickly
saw a challenge in devising produc-
tion equipment for the Wankel. The
Cross Co. of Fraser, Mich., says it
has now developed methods for
machining both the rotor and the
engine casing. Moore Special Tool
Co. of Bridgeport, Conn., has in-
vented new precision machines suit-
able for either pilot production or
mass production. And the Gleason
Works of Rochester, N.Y., has de-
veloped both a trochoid generating
grinder and a trochoid milling ma-
chine, both offering high productiv-
ity with high-quality bore surfaces.
Gleason also looked at the problem
of machining the curved grooves for
rotor side seals, and solved it by
modifying a hypoid gear machine
equipped with special cutters.

What will Ford and Chrysler do?

Both are preparing Wankel en-
gines, Ford has a technical agree-
ment through its German subsidi-
ary, and hopes to get access to Tovo
Kogyo’s know-how by buying stock
in that company. Chrysler has long
been negotiating with Curtiss-
Wright. As for American Motors,
they will buy Wankel engines from
GM. The point is that while Ford
and Chrysler are slow in making
their own preparations for Wan-
kel-engine production, a whole new
industry is being created around
them, making parts and tools that
they will need, but won’t have to In-
vent themselves. This will shorten
their lead time, and the introduc-
tion of Wankel-powered cars from
Ford and Chrysler may not lag
very far behind GM.

Why no antiskid brakes on pickups?

In this month’s Norbye/Dunne
Report, we complain of rear-wheel
locking on pickup trucks when run-
ning unloaded or with a moderate
load. The problem is that fixed
front/rear brake-effectiveness ratios
are badly suited for the high load
variations that are common in light
trucks.

We recommend antilocking rear
brakes as standard, and as proof of
what they do we ran an Interna-
tional Travelall through our full
brake test—with no extra load. With
cool brakes at 60 mph, it stopped 1n
165.4 feet. With hot brakes, 173.9
feet, Rear-wheel locking was effec-
tively prevented by the antiskid
system, a Bendix product offered as

optional equipment by International
(but not vet on pickup trucks). It
detects incipient wheel locking, and
releases and reapplies the rear-wheel
brakes in rapid cycles. This assures
complete stability in the vehicle and
provides the driver with an important
safety feature.

Octane: a new numbers game

This month your local gas station
will begin posting the octane rating
of its fuels right on the pumps.
This will help you avoid buying
more expensive gas with higher oc-
tane ratings than vour engine needs.

Well—that’s the idea, anyway. In
practice it’s not so simple, Last No-
vember 1 explained the difference
between the Motor and Research
methods of setting octane ratings.
Current owner’s manuals list octane
requirement in Research numbers.
The pumps won’t have Research
numbers on them because they’re
not a true indication of a fuel’s anti-
knock properties. The Motor method
is much better, but has wide dis-
crepancies from the traditional Re-
search method. So the pumps won't
carry Motor numbers, either. The
number they will carry represents
an average: (M+R)/2. You add
the Motor and Research numbers,
and divide by two.

Texaco proposed this Alexandrian
solution, and the other oil companies
got behind it, and the Federal Trade
Commission approved it. Of course,
yvou still don’t know what octane
vour engine needs. Until the auto
makers tell us, all you can do 1s
test for yourself. Buy lower and
lower octane until your engine starts
to ping under load. Then go back up
a couple of points,

The city car of the future

It may well be electric. 1 reported
in January that Citroén 1s working
on an electric car in cooperation
with Total. Now Volkswagen has
started an electric city-car project
in association with the Rhine-West-
phalia Electric Co. The first proto-
tvpe will be a van for local use,
with a top speed of 45 mph and a
range of about 60 miles, VW wants
to use normal lead-acid batteries,
but develop easy replacement meth-
ods. After tests with 10 to 20 proto-
types, VW intends to build a prepro-
duction series of 200 cars in 1974,
Meanwhile, the service industries
ought to take steps toward catering
to needs of electric cars for battery
exchanges, and/or recharging, 5
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Clean it outside in seconds with Jet-

Now pour a pint of Gumout in your gas
Spray Gumout. Takes less than a minute

tank. It does the same great job inside

to get this! Throat, choke valve, linkage, 2 your carburetor as you drive. Cleans
throttle plate—all clean like new. Grime out all the jets and passages, removes
and gum that can foul up the carburetor’s job  the gum and varnish.
are gone. Completely.

GUMD U T bivision
PENNSYLVANIA REFINING COMPANY, Cleveland, Ohioc 44104



Y72 Chevy Blazer. Because the good places start where the good roads end

Blazer just happens to be the No other make has even half. = o m
toughest, roomiest, widest track Blazer. Your best bet for
runabout of them all. the good places. FFor a good

Just happens to come from long time,
a family of trucks that last

longer. too. Take a look at
the chart at right. It shows
that over 55% of Chevy's 1956
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PS: Whatr Newr...

Keeping You Posted from Behind the Scenes

ur cover story this month is in response to a
number of reader queries about towing a trail-
er with a small car. Even though more people are
choosing smaller cars every year, the recreation in-
dustry seems to be ignoring this trend. The choice
of suitable trailers is limited, and the best advice
available from most rec-vehicle dealers seems to be,
“Get a bigger car.”

At the National Recreation Vehicle Show in
Louisville last December, I walked through acres of
new rec vehicles on display and talked to dozens of
exhibitors. Over 110 manufacturers were repre-
sented. It was obvious that the “bigger is better”
attitude dominates the industry. Motor homes,
travel trailers, pickup campers, tent trailers—with
few exceptions the main distinction in the new
models over last year’s is that they are bigger.

If you'd prefer a quality product with ingenious
design wrapped in a small package, let me hear
from you. I'll see that the right people hear your
1deas.

“The Fine Art of Mating a Camper and Pickup”

The story with that title, which appeared in
POPULAR SCIENCE last March, earned author Jerry
Copeland the second-place award in the magazine
category of the Press Awards Program co-spon-
sored by the Recreational Vehicle Institute and the
Outdoor Writers Association.

The world’s largest radio-radar telescope

The 1,000-foot-diameter antenna reflector at the
National Astronomy and Ionosphere Center [PS,
June '69, p. 72] in Arecibo, Puerto Rico, is getting
a retread. When the renovation is completed, radio
astronomers will be able to “see” with a hundred
times greater precision. By replacing the steel-wire
mesh surface of the reflector with 37,000 adjustable
aluminum panels, they will be able to operate the
antenna at much shorter wavelengths—the shorter
the wavelength of the radio waves employed, the
finer the detail that can be observed. For example,
astronomers will be able to study details on Venus
(26,000,000 miles from Earth) with the same accu-
racy they now enjoy in studying the moon (240,000
miles from Earth).

Using space technology on Earthly problems

NASA is seeking promising ideas that will
demonstrate possible applications of NASA-devel-
oped technology to public problems. The idea is to
accelerate the spread of space-related technology
to help solve evervday problems of air pollution,
water pollution, solid-waste management, and
clinical medicine. They’'ve received more than 250
proposals, which will be reviewed by teams of ex-
perts. One or more projects in each subject may
be selected for the award of a contract.

Color from black-and-white film

Prodded by a newspaper clipping sent in by a
reader, we checked out the report that color tele-
casts were being made from black-and-white film
over the North Bergen (N.J.) Cable Television sys-

tem. We had an article on such a process in our
July ’69 1ssue, but had heard no further from the
company that developed it. As it turns out, it’s the
same system being used, and the original company—
Technical Operations, Inc.—is now part of a larger
corporation named ABTO, Inc. The CATV system
has been telecasting color from black-and-white
film since October '71—mostly for covering local
sports and news. While the system is not likely to
revolutionize network TV, it's a great boon to local
stations and cable operators. It costs about half as
much as shooting with color film, according to a
spokesman for ABTO. The film is processed just
like any other black-and-white film—the secret of
the system is in the special camera lens and the
color-decoding projector back at the TV studio.

Biggest atom smasher—the gamble pays off

When the mile-diameter proton accelerator in
Batavia, Ill., was being planned [PS, Oct. ’70],
funds were slashed from $350 to $250 million. It
looked as though the world’s biggest atom smasher
might be scuttled before it got off the drawing
boards. So the project director, Dr. Robert Wilson,
devised a bold but risky plan to stay in business.
He would cut corners and shave tolerances—but go
for the big target.

A few months ago the beam was turned on for the
first time—and there was trouble. Many of the
magnets used to focus and direct the proton beam
blew out. Moisture had condensed on the magnets—
partly because air conditioning had been among the
frills eliminated.

Last winter, with more than one-third of the
1,000 magnets replaced, the water problem seemed
about over. But another problem developed: The
proton beam would decay after about a half second.
Scientific detective work revealed this situation: In
cutting the acceleration tube to replace the mag-
nets, workmen had accidentally left metal slivers
where they could later interfere with the protons
racing around the machine. So scientists built a
plunger filled with plastic diaphragms and swept it
through the four miles of pipe several times, each
time coming up with bunches of slivers.

The situation is better, but the beam is still de-
caying too fast. Two possibilities; There may still
be slivers hanging around, or there may be too
many heavy molecules in the near-vacuum of the
tube. The latter should clear up with time.

Despite these hitches, Wilson’s overall gamble
seems to be succeeding. Original target for full-
power operation was July 1, 1972. It seems almost
certain that the date will be met. Most astonishing,
total cost will be about $200 million—$50 million
less than original estimates. Obviously pleased,
Deputy Director E. L. Goldwasser recently told me
they're planning to use the leftover $50 million for
additional experimental areas. It’s nice to hear of
an instance where we're actually getting more for
our money than we thought.

Editor-in-Chief
MARCH 1972 | 63
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Gas-dynamic laser—best weapon bet?

Lasers work by “pumping’ atoms or molecules to a high-energy
state. The atoms decay to the normal state and get rid of excess
energy by “lasing”’—giving off laser light. Most lasers are pumped

............

with light or electrical energy. The gas-dynamic laser uses heal.
Burners are similar to rocket engines. The heated gases (nitrogen,
helium, or carbon dioxide) expand tremendously and rush out
through the rocket-like nozzles at supersonic speed.
nozzles, the gases suddenly expand and cool. Through a complex

In the

LASER WEAPONS—

For a decade defense planners have desperatel