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iWhen was the ¢
somebody be.ﬂdes_ ye
sent you a 3100 ¢t
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People just don’t send “\  notjust withecon- Delta. To help nudge them
you a hundred bucks for no “ \ tractors, either.  into making a decision they’l]
reason. (Even your >\ Any serious never regret.
mother waits = Pl = _ craftsperson Because once you work
for your %, }_ﬂg;k‘ff-:*' 1 .u—° canappreci- with a Delta, we'll spoil you
birthday) |\ & & eee st 2 ateour25”  forlife.

But '\ ™ % rip capacity, our Just like Mom.
if yn:f buy N\ = et : patente;;l JetLock IfE]f_ C;.ll toll-free for the
one of our S aligning rip fence, our big  name of your participating
10" Contractor W™ 40" x 27" table. Delta dealer:

Saws* between January 1 And we're certainly not Delta International
and September 30, 1986, doing it to disguise a so-so Machinery Corp.
Delta’s going to send you a product. Delta continues to 8[]*[]!438 2486

$100 rebate check. You find set standards for precision (in PA, 800/438-2487).
the best deal you can—then and reliability— ﬂ

we take $100 off the top. with the A ‘

For no particular reason  contrac- =—— Coengoon oo st
at all. tor’s saw and all Alaska and Hawaii.

We're not doing it to our products. D Sh-SH o of
g:ah i:lur %1{}" Ct}ntrs}ctur’s a Mo?tl}r, ]:re’re

w. It's the original contrac- oing it for those A
tor’s saw, and it’s always been  folks who've AADELTA
one of our best-sellers. And never owned a Building On Tradition

Thise one
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you'll say so long to your usual stick.




ON THE COVER
Goodyear's next blimp will

feature state-of-ihe-a

technology and Wrboprop engines
1o push the craft o 70 knats

and 12,000 feet Bul Goodyear
won'l be alone in the skies

over Amenica. Read about the

new high-tech amships—which
have search-and-rescue, miliany,
entertainment and acherlitang
pessibilities—an our Stony

ErIFE] O page S
o e Pgllll.mriﬂﬂl‘l by
Edvwin Herder
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WIN THIS MR, BASKET

Chevrolet rolls out the performance thunder in this great new
Camaro...and you can win it!
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At your favorite Mr. Gasket HOLLYWOQOD &

retailer. Winners get to fill a CAL CUSTOM

shopping cart to overflowing Your choice of any

with up to 3500 of wanted Hollywood/Cal Custom
products. accessories up to 525 retail value

DISCOVER THE
POWER OF THE  Goeot
PERFORMANCE e
PEOPLE s

PERFORMANCE POWER.. with the
guality names in automotive, now warking

fogether to give you more in technology
and value. $5 OFF $25 OFF

SAVINGS POWER. . .with big league sav- $5 on any one, 525 on any set of

ings on every one of the 20 Mr. Ga four Cragar, Tru-Spoke, Weld
brands...like this... TEAR OUT TO SAVE Wheels or Pro-Trac Tires.

UP TO $260 SAVINGS

using all 20-brand rebates

...TO CASH-IN, mail rebate coupons.
Please follow instructions on coupon.
Additional coupons available at

Mr. Gasket retailers.




0-BRAND

PRIZE SWEEPSTAKES
TO CELEBRATE HURST...

Hurst is the 20th famous brand to join the growing
FPerformance People family... Mr. Gasket rolls out the
new performance — quality parts and accessories to
help you make your car run better, look better

$1 OFF sz OFF

on $2-10 purchase on 511-40 numhm

5 OFF $10 OFF:

on $41-100 purchase  over $100 purchase |

Circle rebate amoun! earnad. aftach product |

part number & company address frorm pack- l

age, original retail cash register lape with

price pasd circled, your name and addness |

Limit: ona rebate for each brand par family. |

Allow 8-8 weeks. Mail by B/ 31/86 to Mr

Gasket, P.O. Box 7. Parma, OH 44129 |
1/86 10 7/31/86.

$5 OFF $10 OFF

%5 on any Cyclone, Eagle, Black-
jack regular header, $10 on any
Cyclone Heavy Metal, Eagle
Gold, Blackjack AK 5000 header.

Circle rebate amount earnad, altach product
part numbear & company address from pack-
age, onginal relail cash register tape with
price pald circled, pour name and addrass.
Limit: one rebate for each brand par family.
Allow B-8 weaks. Mail by B/ 31/86 to Mr.
Gasket, P.0O. Box 2187, Parma, OH 44129,
on purchases 3 o 71511886

a8 &8 B N B N &N N N B |
—L =
1 VY I B
B B & SWEEPSTAKES

1 A IFETETT

You can by sending this coupon.
Count me in, Mr. Gaskel.

| on $2-10 purchase on $11-40 purchase |

| $5 OFF $10 OFF!

| on$41-100 purchase  over$100 purchase |

I Circle rebate amount earned, attach product I

I part number & company address from pack- |
age, original retall cash register tape with

! price pasd circled, your pame and address |

I Limit: one rebate for sach brand per family. I
Aliow 6-8 weeks. Mail by B/ 31/868
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is iz a very speeial issue of
PoPULAR MECHANICS. As it
says on the top of the eover, this is
a double issue—in effect, two
magazines in one. The front part
of the magazine containg all the
normal kinds of features you're
used to finding in PM. Halfway
through, you'll find the “second”
magazine, called “The Building Of
America.” It iz, in fact, a celebra-
tion of American technology and
ingenuity—two ingredients that
built this country.
Each chapter discusses a differ-
ent facet of our society—defense,
aerospace, agrieulture, the car,

am delighted to tell you that
PoPULAR MECHANICS has jl.Is!.
been awarded a 1986 National
Magazine Award. This is the

National Magazine Award: PM's ""Oscar”
iz thiz stabile by Alexander Calder.

HOFFER

UPDEGRAVE HOWARD
recreation, the home, our tall
buildings, ships, how we all got
here and how we all fit together in
this great land. Two special chap-
ters are a look ahead by President
Reagan and a look back by per-
haps our most famous immigrant,
Bob Hope.

I'm very proud of our lineup of
writers. In fact, 1 can't recall ever
having seen 20 many best-selling
authors in one magazine at one
time. James A. Michener, Tom
Wolfe, Isaac Asimov, Richard
Reeves, William F. Buckley Jr.,
Christopher Buckley, John Nais-
bitt, Jeff Greenfield, William

equivalent in the publishing in-
dustry of winning an Oscar or an
Emmy in the motion picture or
television industries. It is the
highest honor a magazine ean win.

The award was in the Special
Interests ecategory and we were
recognized specifically for our No-
vember 1985 issue Woodworking
Guide. The judges' citation reads:
“Written with grace and clarity,
this series of articles goes well
beyond the scope of its technical
information. It evokes the possi-
bility inherent in all leisure pur-
suits, that of raising mere craft
into the realm of art. For novice or
expert, this series is both an in-

&

SEVAREID

HOPE

Hoffer, Jane Howard, Eric Sevar-
eid, Betty Friedan, Walter Upde-
grave. Superstars all,

Putting together such a section
was a massive effort. Our writers
and photographers traveled liter-
ally to every corner of America to
gather the material you see on
these pages. And our own magnif-
icent staff took it from there to
produce what [ think iz a show-
case of America at its best. “The
Building Of America” is a superb
collection of insight, vision, hope
and, yes, patriotism. 1 hope you
enjoy reading “The Building Of
America” for many years to come,

structive and pleasurable reading
experience.”

I'm particularly proud since the
judges for the National Magazine
Awards are our peers—other edi-
tors and writers, the tops in the
business. To be recognized by
them is very gratifying. In fact,
only one thing can top it—you, the
reader, liking POPULAR MECHAN-
1C8 every month, "Til next time.

77

Oldham

POPULAR MECHANICS ® ILULY 1985



©11886 A1 REYNOLDS TOBACCO CO

FILTERS

Its a whole new world.

=T ;

F' ﬂ @ SURGEON GENERAL'S WARNING: Smoking
"‘t lf Causes Lung Cancer, Heart Disease,
Emphysema, And May Complicate Pregnancy.

¥

; l )

4 f ’ +‘ ¥ *f" &, T F"'ﬂ. _#,"'- .-l'-¢ .
| ? e T EE Jg 2 & ﬁ? e

RIS ] Y
| 4 E — :- i
= = o
S _,---"' ’.? §‘ .1,”,
! g y ! .‘.' 1 §
% -"',-,_ i l."'l'! * P, "L \

B l:'( J‘T ..I'f

-l




DON'T HIT THE ROAD  [msm
WHEN YOU HIT THE ROADf 722 ==

Editor-In-Chief
Joe Oldham

Managing Editor
Bill Hartford

Graphics Director
Bryan Canniff

Science/Technol
Dennis Eskow, wlﬂﬁIr

. Automotive
" Wade A. Hoyt, SAE, editor
Jim Dunme, [Detroit editor
Michael Lamm, Norman 5. Mayersohn,
Steve Potter, Mort Schultz, Rich Tavlor,
contributing editors

Home And Shop
Bteven Willson, editor
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Electronics'Photography
Stephen A. Booth, e ¢

ames B. Meigs, Ron Scibilia,
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— Bu.ltl
s : Timothy H. Cole, editor
S
Before Moog 4 B _ West Coast
Cargo’ Coils, springs | -2 : S MtmveLerrs e
were designed to carry o |
aither hEﬂ\F',I' loads = .. | F'Ft};a;rrl_'trir
2 EY T 1 enEt
or I"IE'I’IT;:!E loads. But ' i ] — 7 Maney Coggins, assistant
not both. J
Art
hean r:ud[:;;a;pl:ﬁ'gss ::‘d I |1r'.th|t'rri¢.'It, iiiw::t"l] ;Eer.iur
ol =H I director
all the "enjoyment” Al -'%nn E-f-nneh
el H QIreciors
gf riding {g] i!tI!lﬂckih Diane DePasque, assistant art director
ammer. Un ine other
hand, conventional springs, struggling with heavy loads, boltomed Eﬂ:ﬂ!*'lﬁﬂ“ﬂﬂ:“ﬂ
out and swa-,rgd_ L 1 I'}.:Ll‘hd.l"'.:l "Lm :];IIL‘:‘:IL ;mé::‘u:_‘nfp ARE
Cargo Coils, through an innovative patented design, make any
ride—normal or loaded* —safe and comfortable. The reason: the B Egﬂﬁfﬁ'{ﬂm s
variable rate structure of the coils. When your car is loaded, the wider, R Sie eanrt e ik
more resistant coils at the bottom go to work. Add more weight. un ~hrttwt+|um manuunm y

photos. For return, they must be Becom-

The coils work even harder, maintaining the correct chassis height panied by adequate postage.

of your car. This can lead to longer tire life, better handling and
a safe, comfortable ride.

Without the load, and just you in the car, you ride on the closer
spaced "comfort” coils at the top. There's no bone-jarring stifiness
because the stronger coils don't push against you.

Ask about Moog Cargo Coils at your mechanic or auto paris
store. After that you won't have to worry about hitting the road when
vou load up to hit the road.

*Check manufacturer's load specifications.

woog auomanve.ne |MQQG
P.O. Box 7224, St. Louis, MO 63177 5
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New NEUTRA RUST Gets Rid of Rust For Good!

NOT A PAINT, NOT A COVER-UP, bt an
efntiraly new and revolulonany process lor elimi-
nating rust. Neutra Aust was originally devel
oped to contral the incredible rust on oil ngs in
the Morth Sea and on ships-of the Royal Nawy
Think of the nust problems they have! MNaturalky
thay use vast guantities of Neutra Rust and buy it
in huge 50 gallon drums. For & kong time that
was the only way you could buy it. But at kas
Mevtra Rust & avalabée in smaller sizes for home
and shop

MNow you can get nd of rust for good just the
way they doat industrial and military instakations
all over thie worid!

WHAT NEUTRA RUST DDES
Meutra Rust i like nothing you've ever used

before It's amazng! No resome scrapsng, wirg
brushing and sanding 10 gel down o bara
metal, Meutra Aust works best applied right over
rust! It penetrates the rust Gets nght down there
and chemically changes the rust into an entinety
new substance—a hard, black, paintabée com-
pound called fersoferric. Tha rust s gone—not
just covered wp—GONE! For good. It na longer
Evan exists

HEUTHA RUET IS EASY TO USE

First knock off the loose or scaly rust, but leave
the rest of the rust there (Remember Meutra
Rust works with rust) Then pust brush Neutra
Rust on. Within minutes that rust will be gona
and the new surtace will bathere. That's all thera
istoit. Clean up is easy, oo Just soap and water

YOU CAN ACTUALLY SEE NEUTRA RUST WORK!

Whean you first brush on Neutra Rust it is white.
Then, as you walch, il urns pale green, then
darker green, than finally a desp, wrought-iron

USE NEUTRA RUST OM: Automaoblles » Boats
Outdoor Fumniture + Drain Pipes « Guiters

Mallboxes » Swing Sets » Tools » Lawnmowers
Appliances * Toys » Bikes = Wagons = Hinges

Rallings = Anywhere There's Rust!

Jeff Mummu VP Marketing
Mew York anm Powder Co., Inc.

777 Dowd Avenua, Elizabath, New Jersey 07201

& COPYTRHGH T NYEGCTE e

black., What you have seen = the rust being
chemically converied, The hard new surface
can ba painted any color you want, or left as is.




Introducing
the First Alert

Rechargeable
Flashlight.

Put the power
of rechargeability
at your command.
The unique power
plug fits into your

wall outlet so
it's always fully
charged. Or, un-
plug it, and the
charge holds for
up to a year. That makes it

ideal for cars and boats, too. And
the Krypton Bulb delivers a beam

far brighter than ordinary flash-

lights. Get the new Rechargeable

Flashlight by First Alert.
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Letters

Project Woody

Reader West's Woody Wagon
shows that he used his weekends well.

our magazine is great the second
time around! A friend gave me a
stack of old PM's about a year and a half
ago. | spotted the VW Woody (Build
PMs Woody Wagon, page 137, July
'83) and sent for the plans immediately.
I found a VW for $400. Just working on
weekends it took about a vear and
£1400 to complete. P.S. [t would be fun
to see a picture of my car in PM.
CALVIN W, WEST
LIVERMORE, CA

Vou got it! Others who want to drive
to the station in slyle can gel plans and
patterns for owr VW-based Woody by
sending check or money order for
8145.85 lo PM Weody, Stevenson Pro-
gdects, Bor 385, Del Mar, CA 82014,

Just ask PM

My husband was very impressed with
Outdoors Editor Tim Cole's article T'o
Alaska And Back in the February 86
issue (page 100). He wants to drive in
thiz year’s Alean 5000,

This is the first issue of our subscrip-
tion—are they all this interesting? 1
hate to think what we've been missing
all these vears! Keep up the good work.

MES. RUSSELL TREASE
BUENA VISTA, CO

You have been missing a lot, sowe're
gaing to fill gow in. First, for
Alean 1, wiite Jerry

Hines ot 15 Central Way,
|'I' ) |I','| (¥ ."‘r.- i, ._fﬂ.ld_'.ll K.!In!f-
fawil, WA 98034,

SN vati

Yearly indexes of PM tssues for
1971, 73 and 75 throwgh 85 are $2.95
eaeh. If you're having trouble finding a
particular article, we can look it up in
ot in-house inder, Call (212) 262-4292
or write PM Reader Service at 225 West
37th 8t., New York, NY 10019,

For answers fo questions concerning
eflitorial content, you can also eall or
write the number or address above.

PMs catalog of plans, offering hun-
dreds of do-il-yourself projects, is
£1.50. The catalog also lists PM books
auailable, such as those on cor repair,
wpodworking and boating. Reprints of
plans thet appeared in the magnzine
are 5S¢ per photocopied page.

For subscription information, call
toll-free: 1-800-247-5470.

If | had a hammer

1 enjoyed Shop And Tools Editor Joe Truini's
article Hawimers in the January issue (page 97),
but there's a hammer that's really unique. It's a
homemade version of what 1 call a wrecking
hammer. It's made from two 20-ounce claw
hammers, one with the head removed.

The heads are welded together and the added
weight helps knock apart nailed-together
boards. But the best feature is the double claw to
eliminate the need for a block of wood when
pulling out long nails,

WILLIAM F. WITTY
HARAHAN, LA

First Alert.
Because your family
comes first.

Made in the U5.A

Your “wrecking hanmer” iz a good one and |
wnenswal, buf we're aware of an almost identical
double-claw wmade in 1902 that was recently Double-claw “wrecking h;unmerJ

listed as an antique and priced af $185. PM s the idea of reader Witty.

10 POPULAR MECHANICS & JULY 1986



Small Wonder

It's here, pocket-size radar protection.

In‘l:t_s:in:: a superbly crafted electronic
instrument, powerful enough o
protect against traffic radar, miniater-
ized enough w slide into a shire pocket,
beautiful enough to win an inter-
national design award.

Small means
nearly-invisible protection

That could only be PASSPORT.

It has exactly what the disceming
driver needs, superheterodyne
performance in a package the size
of 4 casselte tape.

This miniaturizarion is possible
only with SMDs ( Surface Mounted
Devices ), microrelectronics commion
in satellives but unprecedented in
radar detectors, 11's no surprise that
such a superlative design should be
grected by superdatives from the
EXPETIS,

“In a word, the Passpon is a
winner,” said Car and Driver

The expens repon excellent
performance, Simply switch PASSPORT
on and adjust the wolume knob.
Upon radar contact, the alert lamp
glows and the variable-pulse audio

Small means
the size of a cassette tape

begins a slow waming: "beep” for X
band radar, “brap” for K band. Simul
tanenushy a bar graph of Hewlen-
Packard LEDs shows radar proximity,
As vou get closer, the pulse
quickens and the bar graph lengthens.
Should you want to defeat the audible
warning during a long radar en-
counter, a special switch provides
silence, vet leaves PASSPORT fully
armed for the next encountet A
photocell adjusts alen Lamp bright-
ness to the light level in your cac
PASSPORT was designed for your pro-
tection and your convenience.

Irn PASSPORT, 102 SMI0% ( right b die the ook of
vrdinery transksors, resisioes ang crpaciios,

PASSPORT comes with a leather
case and travels like a pro, in vour
briefcase ar in your pocket —io the
job for wips in the company car on
airplanes for use in far-away rentals.
Just install on dashiop or visos then
plug into the lighter PASSPORT keeps
such a low profile. It can be on duty
without anyone noticing

Small means
an easy fit in the briefcase

One more PASSPORT con-
ventence —call us direct. It's ol free,
We make PASSPORT in our own
factory and we'll be happy to answer
any questions vou may have. If vou
decide to buy, we'll ship yvour
PASSPORT within 24 hours by LIPS,
and we'll pay the shipping. For an
extra $6.00, Federal Express guaran-
tees 48 -hour delivery.

If vou're not satisfied within 30
davs, return PASSPORT, We'll refund
your purchase and vour retum ship
ping costs. There are no hidden
charges.

Isn't it time for a PASSPORT of
yOour own?

$295 (OH res. add $16.23 tax)
f\'liﬂﬂﬂg |'||R|I|'r i Casada

PRRET

1986 Cincinnati Microsamee, T

PASSPORT

RADAR-RECEIVER

Call Toll Free 800-543-1608
Cincinnati Microwave

Department 2687

Oine Micromave Plaza

Cincinnati, Ohio 45206-0100



BY JAMES B. MEIGS

Can you copy?

First tape with anticopy Macrowvi-
sion was "The Cotton Club” |left);
latest is “"Back To The Future.”

r years the movie

industry has com-

plained that VCRs are lit-
tle more than home piracy
machines. A couple of stu-
dins even took Sony to court
in the famous “Betamax
case,” claiming the compa-
ny's products helped people
copy their movies (the Su-
preme Court ruled for Sony
and =aid it is legal to tape
broadeast TV programs).

Now that movie studios
make almost as much from
prerecorded video sales and
rentals as they do from mov-
ie theaters, they've calmed
down a bit. But they're still
worried that you'll rent a
movie and then make copies
on a second VCR. Perhaps
an even greater worry is un-
scrupulous video stores that
make dozens of copies Lo rent
to their customers. (This
hurts you too, since you wind
up watching inferior dupes
instead of the real thing.)

For the past year, movie
studios have been experi-
menting with a process they
hope will make video piracy
a thing of the past. The pro-
cess is an American inven-
tion called Macrovision.
Tapes encoded with Ma-
erovigion include a special
gignal that prevents another

12

VCR from copying the pic-
ture. The signal, though,
doesn't prevent the tape
from playing on vour TV set.

Macrovision works by con-
fusing the recording VCR's
automatic gain controd into
thinking it's receiving too
strong a signal. The gain
control responds by decreas-
ing the strength of the signal
the YCR records. The re-
sult: an unwatehable picture.

Embassy Home Enter-
tainment tried the process
on its release of “The Cotton
Club” last year. According
to the inventor, Embassy
used a fairly low level of
Macrovizion encoding on the
release. Apparently, the lev-
el was too low: People zo
inclined had little trouble
making copies of the movie,

More recently, MCA
Home Video began employ-
ing Macrovision—more suec-
cessfully, Without warning,
MCA put Macrovision on a
Julian Lennon music video
and the appropriately titled
movie “Mask.” MCA execs
say they haven't heard com-
plaints about people having
trouble watching the tapes

on TV, But they have heard
from some people frustrated
hecause they couldn’t make
copies of the tapes. MCA
says it will use Macrovision
on many titles, as it has on
the hit release “Back To The
Future."

CBSFox Home Video
says it, too, will use Macrovi-
sion on all its upcoming re-
leases. Unless new problems
with the anticopying process
arize, it seems inevitable
that all the major video pro-
grammetrs will join in.
Big-screen
breakthrough
Mitzubishi’s revolutionary
35-in. TV set has been in a
few stores for a couple of
months now, But judging by
the technological
tions that make this giant
tube possible, it might be
quite a while before other
manufacturers can develop
their own large screens. It
might take even longer for
the £3200 price to come down
from the stratosphere.

Apcording to  Mitsubishi
engineers, one of the tough-
est things about making a 35-
in, picture tube is handling
the  increased gtresses
caused by enclogsing a vacu-
um in such a large area.

To rule out the chance of
an accidental implosion, the
company  drastically  in-
creased the thickness of the

innova-

Mitsubishi's 35-n. television
tube is an opto-electrical feat.

tube’s glass. But this raises
other problems: The thicker
glass has to be optically pure |
to prevent distortion over |
the viewing surface.

Mitsubishi solved this
problem by making the tube
in two steps. First, the com-
pany manufactures a tube
with a thin face. Then, be-
fore the air is evacuated
from the tube, another layer
of optically corrected plass is
laminated over the face.

Another problem with gi-
ant tubes iz shielding them
from stray magnetism.

Becanse of the long dis-
tance from the electron gun
to the sereen surface (where
the electrons strike phos-
phors to create the picture),
even minute magnetic devi-
ation of the electrons could
degrade the picture,

All tubes have magnetic
shielding to prevent this, but
Mitzubishi had to add special
shielding both inside and
outside the tube to deal with
the problem.

Until recently, Mitsubishi
aszembled itz giant tubes
largely by hand. But the
company has started an as-
sembly line for 35-inchers. It
will probably be quite some
time before other companies
catch up—and before compe-
tition brings the price down.
However, Mitsubishi says it
will supply its new tubes to
other TV makers, so you'l
probably see a few 35-in.
sets from other brands late
this vear.
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FOR PEOPLE
WHO WATCH
THEIR MONEY
ASMUCH AS
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BY TERRY SHEA

Audio

Phantom view shows placement of head unit, amp and speakers.

Fu:urrl Motor Co. produces a
different sort of hot-rod
Lincoln these davs. I'm not
referring to that critically
acclaimed road-burner, the
Mark VII LSC, but to the
LSC's stately stablemates,
the Continental and Town
Car. Both now sport one of
the hottest sound systems on
the highway.
Custom-installed car ste-
ren systems generally out-
perform what the automak-
ers offer—and often do it for
less money. But Ford's new
system, jointly developed
with loudspeaker manufac-
turer JBL, easily blows
away most any sound system
on the road—aftermarket or
factory. To my ears, it even
gounds better than the exeel-
lent General Motors systems
produced by Deleo and
speaker maker Bose.

Az with the Deleo-

GM/Bose venture, the key to
the Ford-JBL system's su-
perb sound is that it's tai-
lored to the acoustic proper-
ties of the car. A car's
interior, you see, determines
how a system will sound.
Manufacturers of after-
market car stereo compo-
nents haven't any idea what
type of car will become home
to their equipment. Specifi-
cally, they don't know if the

speakers will be placed prop-
erly within the car for opti-
mum performance. An auto-
maker that studies the
acoustics of its own cars has
a distinct advantage in de-
gigning sound systems for
them.

Ford and JEL performed
such a study, picked the
components needed for top-
noteh sound, then fine-tuned
the zystem for each of the
two car models in which it's
first being offered.

The new system consists
of a Ford-designed AM/FM
cassette/tuner with all the
proper standard features:
Dolby-B  noise  reduction,
auto-reverse, electronic tun-
ing, automatic station scan-
ning and pushbutton pre-
sets. The system also
ineludes 12 apeakers—six for
each stereo channel—and a
trunk-mounted  4-channel
power amp that delivers 35
watts into each channel,

The speaker contingent in-
cludes a pair of rear-shelf-
mounted S-way systems,
each consisting of a 6 by 9-
in. woofer, a 3%-in. mid-
range and a Ye-in. tweeter.
There's a 5V¥-in. woofer in
each front door, and the dash
houses  two  midrange/
tweeter assemblies the same
as those in the rear.

Beyond these basic ele-
ments, the Ford-JBL sys-
tern features circuitry that
limits distortion at high vol-
ume—hut also boosts the
bass at low volume to keep
the sound full and rich.

After driving an "86 Conti-
nental, I can report that the
Ford-IBL system numbers
among the best I've heard,

Bass  performance—al-
ways a challenge in a car
sound system—is rock solid
and deep, True to the compa-

‘mm 00000

Control layout could be improved on feature-laden head unit.

ny's claim, the bass doesn’t
dizsappear at low volume lev-
els. Regardless of volume
setting, the system accu-
rately delivers the rumble of
a symphony's kettle drums,
and remains accurate when
you crank it up to belt out
some hard-driving rock. In
the cranked-up state you'll
feel the sound as well as hear
it, and your pants leg will
occasionally flutter as the
door-mounted woofer pumps
away., What's impressive,
too, is that little bazs perfor-
mance is lost when you listen
to the front speakers only.
The system's treble perfor-
mance is superb no matter
what the front-to-rear
speaker settings.

As for using the system,
there's nothing terribly
wrong about the front-panel
lavout, but there's certainly
room for improvement.,

On the plus side, Ford re-
frained from erowding the
unit's front panel with too
many tiny buttons. And
wisely, the company stuck
with a conventional rotary

volume knob rather than the |

annoying  electronic-push-
button volume controls of-
fered on so many high-priced
aftermarket units.

Trouble is, the wvolume
knob 15 much too small, and
too far to the eenter. To my
mind (and hands) the volume
control should be the most
prominent control on a car
radio, and located on the far
left—nearest the driver. But
on the Ford unit the
scan/AM-FM selector is the

largest knob and sits right |

where you'd expect to find
the volume control. Swap
thoze two controls in both
gize and location and things
would be fine.

Among other complaints,
the digital display for station
identification is too small,
and the aforementioned
scan/AM-FM selector knob
gets in the way of the four
station-preset pushbuttons.
The entire unit could be bet-
ter illuminated at night.

Fortunately, these gripes
don't affect the system’s
sound one bit. And while 1
admire well-placed controls
on car stereo gear, ['d gladly
make do with some inconve-

POPULAR MECHANICS ® JULY 1986



nience for the autosound quality that
Ford and JBL deliver in sound.

Back-seat rumble
Gut-thumping bass is what separates a
merely good car stereo system from a
great one, and the way to get it is with
plenty of power driving woofers housed
in a properly designed enclosure,

You ean obtain decent bazs by flush-
mounting the woofers in your car's rear
deck and using the trunk as an enclo-
sure, but such an arrangement will
never deliver optimum bass. And what
about ears such as hatchbacks that
don't have a trunk, or for that matter
pickup trucks and vans?

If you own a trunkless vehicle, help is
on the way. In fact, there are several
fully enclosed speaker zystems de-
signed specifically for installation in
trucks, vans and hatchback cars.

Pyle's P200 Pounder fits in hatchbacks or
behind truck seats to provide solld bass,

Thesze systems, if mated with high-
quality, high-powered amplifiers, can
deliver sound that will rival some cus-
tom-dezigned enclosures that easily
cost upward of $300 just to build, let
alone install. The beauty of the factory-
built speaker boxes is that in most cases
you ¢an easily install them yourself,

Manufacturers offering speaker box-
es for trunkless cars include Becker,
MTX, Philips, Pyle and Stillwater De-
gigns. Most are 1-piece, full-range sys-
tems—that is, a single enclosure houses
bazs woofers and treble tweeters, so no
other speakers need be installed.

Typical of the full-range product is
Pyle’s Pounder, model P200. At a retail
price of $290, it has all the makings of &
killer sound system.

Housed inzide the enclosure is a pair
of 6%=in. woofers and a 10-in. passive
radiator, which augments the bass in-

formation delivered by the two woof-
A ]):;I.ir' of dome tweeters handles
treble frequencies. Pyle claims that the
Pounder can tolerate up to 150 watts
per channel of amplifier power. Yet the
system, according Lo its specifications,
should deliver solid sound from less
horsepower, let's say in the 50 to T0
wilts-per-channel range.

Philips, tos, offers easy-to-install
speaker svstems for trucks and hateh
backs. The 250 3-10, part of the com
pany's Sound Serics 2000 line, is de-
signedd to fit into the area behind the
seat of 4 mini pickup truck or van,
without restricting front-seat movie-

ers.

ment. [t can be used alone, as it's a full-
range svatem.

The wedge-shaped 3-10 has the same
speaker battery as Pyle’s, but adds a
pair of 1-in. midrange drivers, It
includes a carryving handle for use out-
side the vehicle, This should add some

¥
Hixl

fireworks to your Independence Day
barbecue or picnic!

Late news

Video Compact Dises are coming. Late

next vear, vou'll see CLks wit h shout six
minutes of moving pictures and digital
sound—and players with the TV sutput
jacks lacking on today’s p Ilm 1. P

Out here's where vou find Redwood snuft. Madeexclusively

from Dark Fire tobacco, for aanoist, rich taste. With freshness
and tliavor protected in aplastie can™ =
Next timeyau re heading out k mlﬂﬂL “""'"“—- —i—
for lunkers, make it Redwood and you.

A rich, dark fire tobacco for less.

Philips 5-10 houses
twio woolers, midrangers
and tweeters plus a bass radiator.
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BY RON SCIBILIA

Color and legibility
for PCs

Hi-res graphics for IBM come
from QOuadram's EGA+ board
[left) and color monitor.

sers of the IBM Person-

al Computer and compa-
tibles have long dreamt of
being able to combine a
sharp dizplay for textual
work and for high-resolution
color graphics—all using a
single video display adapter
and monitor.

sions at the keyboard,

Initial buyers went heavi-
ly for the monochrome adap-
ter/display combo. But inter-
est in graphics gradually
began to escalate. Enter an
enterprising California com-
pany called Hercules Com-
puter Technology.

best of both worlds—high
resolution for both text and
color graphics.

With the EGA video
board/monitor duo vou get
640 x 350 dots for both color
graphics and text, plus com-
patibility with most software
written for IBM's earlier Co-
lor/Graphics  adapter and
Monochrome Adapter,

There remain a couple of
problems with IBM's an-

| swer, however: Not all soft-

ware written for The Color/
Graphics Adapter (CGA)
runs on the EGA, and the
price tag for adapter and
maonitor is steep—over $1700
with a full complement of
video RAM on the board.
What IBM introduces,

| other companies emulate

and sometimes improve. One
example of this IBM-and-
more philosophy i Qua-
dram’s EGA+, which packs
in additional video memory,
offers greater compatibility
with other graphics software
and incorporates an addi-
tional important software
emulation mode that IEM
doesn't. At $595, it costs
about 40 percent less than
IBM's EGA with the same
256 kilobytes of video RAM.

Just listing the Quad
EGA+'s abilities is complex,
It supports three different
monitor types: the IBM En-
hanced Graphies Display,
[EM Color Display and IBM
Monochrome Display.

In its EGA emulation

monochrome graphies and
text at 640 x 350 resolution
on the IBEM monochrome
monitor; 640 x 200 and 320 x
200 graphics (with 16 colors)
on the IBM Color Display;
G40 x 350 pixel 16-color

| graphics and 8 x 14 pixel text
characters (very close to the

| regular monochrome board/
monitor’'s 9 x 14) on the IBM
Enhaneced Color Display.

| Inits CGA mode the Qua-
dram board runs virtually all |
software written for the Co-
lor/Graphics Adapter, on ei-
ther a regular IBM (or com-
patible) color display or the
Enhanced Color Display.
Moreover, unlike IBM's own
board, Quadram's video
adapter includes Hereules
emulation to provide T20 x
348 monochrome graphics
and hi-res text on the IBM
monochrome CRT,

Also new to the market is
another product promising
high-quality graphics for the
IEM PC community.

NEC's new JC-1401P3A
“MultiSyne” color monitor is
a high-resolution CRT that
automatically adjusts its
scanning frequencies—{rom
15,75 kilohertz all the way up
to 35 |kilohertz—to the
graphics boards feeding its
gignals. As a result, the
MultiSyne boasts compati-
bility with all of IBM's cur-
rent graphies boards and

| adapters. The MultiSyne
costs $A00—350 less than
| IBM’s Enhanced Color Dis-

But when IBEM introduced
its PC back in '81, color
graphics still smacked of—
perish the thought—video
games. So IBM gave you a
choice. You could buy the PC
with its monochrome video
display and get superb,
easy-on-the-eyes, high reso-
lution text—without graph-
ies. Or, you ecould opt for
IBM's Color/Graphics adapt-
er and PC Color Display.

The latter route gave you
color graphics at a medium
resolution of 320 x 200 pixels
(the dots that constitute the
screen image), or sharper
monochrome graphics at 640
% 200 dots. Text with the
Color/Graphics Adapter and
Color Display was accept-
able, but definitely not kind
to the eyes during long ses-

The company, via its Her-
cules Graphies Card, offered
a way of producing hi-res
graphics (T20 x 348 pixel res-
olution) on the standard IBEM
monochrome display—with-
out sacrificing high-resolu-
tion text. There was a hitch,
though. Software applica-
tiong needed “drivers” (spe-
cial short "zetup” programs)
to use the Hercules display
board. Many popular pro-
grams (about 75) now pro-
vide drivers for the board
but PC users might encoun-
ter some that don't.

[BM sought to remedy the
display/adapter dilemma
with its Enhanced Graphics
Adapter. Coupled with
IBM's new Enhanecied Color
Display, this multipurpose
viden board delivered the

&

mode the board ean display

| play. ™

NEC's MuitiSync monitor varies scanning for all IBM frequencies.
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HOW PEOPLE WITH COMMON
INTERESTS FIND AN INTERESTING
COMMON GROUND.

Presenting CompuServe Forums.
Where people from all over get

together, without even leaving
home.

MNow thanks to CompuServe
Forums, computer owners are sharing
common interests by talking to each other
through their computer keyboards. Soft-
ware users, computer enthusiasts, ham
operators, french cooks, fire fighters,
science fiction lovers and other special
interest groups are already in touch,
online.

Because when you subscribe to
CompuServe, you're able to reach people
who want to talk about the things you do.
As many people as you like. For as long
as you like. Whenever you wish.

Join a conversation already in

progress or start one on your own. Ask
questions. And get answers.

All it takes is a modem, most any
personal computer and CompuServe,

Forum members across the country
are as close as a local phone call.

You can go online with just a local
call in most major metropolitan areas. And
normal usage fees for weekday nights and
weekends are just 10¢ a minute

Of special interest to all Forum
participants is software that's FREE
for the taking.

Public domain software. For all
sorts of activities, from games to business
programs. And it’s just as easy to copy a
piece of software as it is to participate in
a Forum.

Become a CompuServe subscriber and
get a $25 Usage Credit to start you off.

Becoming a subscriber is as easy as
contacting your local computer dealer. Or
you can call us and order direct. Suggested
retail price is $35.95.

And if you'd want more information
about CompuServe, we'll be happy to send
you a free brochure. Because with all that
CompuServe offers—we think it's in your
best interest,

CompuServe*
Indprmnation Senices, PO Box 20212,
5000 Ardingion Centra Bivd. Cofumbus, OH 43220

800-848-8199

Ini Oy, call 614-457-0002

An H&RA Block Compay



We'll pay
the most exciting classes anywhere.

You'll learn electronics, avionics, aircraft

maintenance, health care sciences, man-
agement or logistics—the Air Force will
train you in one of more than 200 technical
specialties America needs today.

You'll get hands-on H\pt-i‘!t*m e with the
latest r*qulpment and we'll pay 7
tuition for off-duty L.ifﬁltt3§.113 courses, to g
you even further.

i -.Jt T: rm'

you fo take

Whatever yvour goals, the Air Force will
equip you with the skills to get where you
want to be.

If you're looking senously into your
future, Aim High to a future in the Air Force.
Visit your Air Force recruiter today or call
toll-free 1-800-423-USAF
(in Cahfornia
1-800-232-USAF). s




BY WADE HOYT

Chrysler’'s on a roll

Plymouth Sundance convertible is the best looking Chrysler ragtop.

t's not easy to be all things

to all people with only two
chasgiz to build on, but
Chrysler does a darn good
job of it. During the next 14
months, Chrysler will intro-
duce nine new models or ma-
jor facelifts. No sooner were
the new P-cars shown to the
press than Chrysler unveiled
a Sundance convertible “con-
cept car” (above). Featuring
gerodynamic flush head-
lights, air dams and spoilers,
the red and silver show car
has a slick convertible top
that stows out of sight under
a body-color fiberglass ton-
neau cover. While there are
no plans to produce it yet,
the Sundance ragtop is prac-
tical enough to put into pro-
duction next year. And it's
miles better looking than

| Chrysler's other drop tops!

The Dodgpe Caravan and

Plymouth Voyager minivans
have always been favorites
around here, and Chrysler
has steadily improved them
ginee their "84 introduction.
Their only drawbacks are a
lack of rear-geat legroom and
luggage space. A long-
wheelbase option will add
gome 14 in. to the T-wag-
ong, allowing them to carry 4
by 8-ft. sheets of plywood
inside, with the hatch closed,
when the rear seats are re-
moved.

The bad news iz that the
exciting Omni GLH and Tur-
bo will be dropped to make
room on the assembly line
for the import-fighting $5499
Omni and Horizon America
strippers. The last G500
GLH= will go to Carroll Shel-
by in California for conver-
sion to 175-hp intercooled

GLH-5 pocket rockets.

Stretch T-wagon may be the longest little minivan In the world.

POPULAR MECHANICS & JULY 1586

Food van is the first OEM propane vehicle bullt In the U.S.

It’s a gas!

What's 13 ft. long, 7 ft. tall,
has & Chrysler engine, runs
on propane gas and offers
such unique options as fresh-
water holding tanks, a dou-
ble sink, refrigerator, mag
wheels, a beverage dispens-
er, p.a. system and a digital
billboard? It's the Enter-
prise commercial van.

Built around a converted
Chrysler 2.2-liter Four, the
little roach comch has just
one fuel tank for locomotion,
cooking and refrigeration.
It's about $20,000 from the
London Group of Beverly
Hills, Calif.

Alky problem

Just when gasoline prices
are going down all over the
world, they're going up in
Brazil, thanks to a tax aimed
at keeping gasoline prices
higher than ethanol. Ten
years ago Brazil started a
program to encourage the
use of aleohol fuel made from
sugar cane. Today, 90 per-

cent of the new cars in Brazil |

run on ethanol. But the price
of that fuel has zoomed to 837

| & barrel, about three times

the cost of gasoline.

The government may lose
E2 billion thiz year selling
ethanol at a loss,

LCD dash combines graphic perspective and digital readouts.

Star Wars dash
West Germany’s VDO in-
strument company has out-
gimmicked even the Japa-
nese with this prototype for
a graphic instrument panel.
Fuel level, engine rpm and
coolant  temperature are
shown as bar graphs on a “3-
D terrain map.” The bars
travel sideways along a “val-
ley floor.” As they approach
danger levels, they elimb a
“canyon wall" and easily
grab the driver's attention.
Above the “horizon™ are dig-
ital displays.

| It's not true

The old adage that God pro-
tects drunks is not one driv-
ers can depend on. Research
out of North Carolina Uni-
versity shows that aleohol
will do more harm than good
in a car crash. The study
found that aleohol reduces
the body's resistance to im-
pact, traumatic shock and
hemorrhagic shock. Not only
do drinking victims suffer
more severe injuries in a
crash, but they risk greater
problems immediately after
the accident.
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BY NORMAN BECKER, PE.

Slow-flushing toilet

| M,v toilet suddenly started

acting up. [ either have

to hold down the handle for

three seconds  before it

i flushes or snap it really guick

to flush. I prefer to do it the

way evervone else does—just
flush. What can [ do?

. TREMBLAY

AUCUSHNET, MA

{ There iz probably  too
mach glack in the lift chain.
When you flip the handle,
the rubber flapper lifts only
alightly off the flush valve
geat, The pressuve of the wa-
ter om the lapper causes it fo
reseaf on the flush valve,
stopping water flow.

By holding the handle for
thiee secends, you ave hold-
ing the flapper off the valve
geat so that the water will
flow into the bowl, The water

rushing past the flapper
holds it wp after you velease
the handle, It also flushes
when you snap the handle
aquickly because the jevky ac-
tion forces the Tapper upton
point where waler flowing
inta the flush valve holds the
Hopper open,

There are several causes
for a slack lift chain, The
chaiv may be slightly rust-
ed, the hook connecting the
chain to the trip lever may
have strefched or the lapper
may be deferiorating.

Regardiess of the couse,
the correction is simple:

eftminate the excessive sfack
in the chain, Do this by mow-
ing the ehain hook to a differ-
ent hole on the trip lever or
replacing the lift chain, Re-
place the flapper if it shows
EXCERRIDE AT,

FLOAT BALL

LIFT CHAIN
-

FLBBER FLAFFER

Excess siack In the fift chain, a worn flapper valve or a stretched 5-

I hnokmcmmﬂmlngmbﬂhatdlu
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Homeowners' .

own a fine old home built

abﬂul; 1925, with a cypress |

shingle roof installed on 1 x 4-
in. wood strips, # in. on cen-
ter. The attic has no ventila-
tion or insulation.

I would like to install a
painted sheetmetal roof over

! the wood strips. My concern

iz eondensation on the bottom
of the sheetmetal. What do

you suggest?
CHARLES It. DOUCETTE
VINTON, LA

Providing ventilation and |

a vapor bavrier in the attic
will cortrol the moisture
buildup ond reswlting attic
condensation.

You showld also insulate
the attie. Even though your
hogise is located in a warm
climate, insulation is cost-
effective and will help make
the house more comfortable.

During the swmmer, it's
possible for the attic tem-
perafure fo reach os high as
150° F. Attic insulation and
ventilation helps reduce the
heat load on the cetlings of
the rooms below. It also
helps reduce airv-condition-
ing costs.

Check with your loeal wtil-
ity company to determine
the recommended amount of
insulation for your attic, If
is more practical to install
insulation batts with an af-
tached vapor barrier rather
than wse a separafe vapor
barrier. Place the batts on
the attic floor between the
Joists with the vapor barrier
facing toward the rooms be-
low.

You should also wse af
least two vent openings to
allow for air movement. Ju-
stalling watertight vents in
the sheetmetnl roof may be
difficult, so your best bet
wonild probably be o wse ga-
ble vents. A combination of

- gable and soffit vends would

be even more effective.
Since there will be a vapor

| barrier in the attic, the size

of the vent openings can be
Less than if would be without
a vapor barrier. Remember,
the vent's effective area is
fess than its actual opening.
Sereens or lowvera can re-

duce airflow through a vent

by as much as .iiﬁ _]'JEITPI’-'?
The effective vent area
should be af least 1/3060 of the
attie floor area,

Faulty seals cause

foggy panes

I had large insulated glass
sliding doors installed three
years ago in my Florida
home. For the first two years
after they were installed, we
closed up the house during
the summer and vacationed
elzsewhere,

However, last vear we
live in it during the summer
months and cooled the house
with central air conditioning.
Recently, we noticed that the
seals were broken on the insu-
lated glase and moisture col-
lected between the panes,
making them fogey and dirty.

Loeal plasa companies rec-
ommend that I replace the
panes, which would be very
costly since they are approxi-
mately 4 x 7 f&. I would be
very pleased if you could tell
me how to go about resealing
and reusing the existing
glass, if possible.

G-M. HILLENBRAKD
ROCKLEDGE, FL

Sinee your sliding doors
are only three years old, you
should contact their manu-
Sacturer. Most quality man-
ufacturers have a warranty
against product failure re-
sulfing from a faulty seal.
They will replace a pane af
na cost for the first five years
after installation and af o
provated cost for the next five
years,

Repairing a foulty seal is
wery tnvolved and is not a
do-il-yoursell project, The
chances of someone other
than o professional doing
this correctly are slim. The
process  is  explained in
greater detail in the Noveni-
ber ‘85 Homeowners' Clinie
item, “Foggy  Thermmual
Panes," page 12, m

Do yow berve @ home-maintenance or
repsr prodlem © Semd 6 o Someonn-
s’ Cirse, Popolar Mechariics, 224
et 574 S8, New Fork, NY 1oi8,
Letters eannal be answered traiond-
werlly, dut prodiems of wide iwierest
wll he discrssed @0 the coliontn. Fov
more home-reparr and marilenanice
Aelp, get PMs Howe Care Gusde,
£ELF postpaid, Send yowr orden sl fo
Pagnlar Meachanics, Bor 1054, Radio
City Statior, New Yok, N¥ 1or01.
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Save Gas, Save Engine with “POLY”

The following introduces one of the
most fully tested and proven gas saving,
friction-reducing engine treatments ever
to reach the market!

The Secret Is “Poly”

“Poly" is short for polytetraflucroethylene
(TFE), the slipperiest substance known to
man. (1981 Guiness Book of World Rec-
ords). Petrolon Corporation, makers of
Slick 50, invented a way to permanently bind
this slippery chemical to your engine with
one treatment. Just one quart of Slick 50
can reduce engine friction, increase gas
mileage and horsepower and reduce engine
operating tlemperature, causing your oil and
engine to last longer. . . plus it reduces
metal wear, defraying costly overhauls.

Years of Testing and Use
Have Proved it True!

Slick 50 has been thoroughly tested in in-
dependent laboratories and out on the road:

The March/April 1982, p. 35 issue of
“Consumer Digest” magazine stated,
“Slick 50 does reduce engine heat and ordi-
nary wear, and our informal tests indicate
that it will improve gas mileage by about
2 or 3 miles per gallon”

One of the country's most respected re-
search institutes reported applying a power-
ful ultrasonic cleaning process to a Slick 50
treated engine and were surprised at its per-
manence. **We actually expected the Petro-
lon Slick 50 TFE Resin coating to also be
removed, but later found it was still there.”

“Dune Buggies & Hot VWs" magazine
April 1983 issue records the results of their
one year testing of Slick 50. *“We can indeed
say scientifically that Slick 50 does work,
and that it does reduce engine wear! . . . for
the price of one treatment when compared
to engine rebuild, we feel that you'd be
money ahead using Slick 507

The Federal Aviation Administration has
fully accepted a similar product for aircrafi—
Slick 50 Aircraft Piston Engine Treatment
(FA.R. #3349). This FAA endurance test
simulated 1400 hours of engine use.

The senior engineering researcher at a
leading southern California oniversity
stated, ““Slick 50 does increase horsepower
and decreases fuel consumption in lesis
done at the university.”

The Space Shuttle Columbia uses the
chemical “poly™ in its gears and bearings
because it is the only chemical lubricant
which can withstand the heat and corrosive
elements of space.

Perhaps most dramatic of all is a torture
test overseen by the Automotive Services
Council for Pennsylvania and shown on
WTVE television. Three cars with 75,000
to 129.000 miles on them were treated with
Slick 50. Six months later the oil was drained
from each vehicle, and the cars driven with-
out the oil plugs for about a half hour. The
water temperature never rose and the en-
gines sustained no apparent damage.

BAS AND DIESEL ENGH
US. QUART/.946

There isn’t room here to tell you about
the dozens of other tests proving that Slick
50 is everything we say, However, if you're
still skeptical, send $2.00 to cover printing
and postage costs, and we'll send you de-
tailed test results plus actual letters from
users who report how Slick 50 saved their
engines and saved them money!

it's Easy to Treat Your Engine

A few minutes before oil and filter change,
add the engine flush you get free with each
order to clean out the engine. Let the engine
idle for 5 minutes. Then drain the oil, change
the filter and add the proper amount of oil
less one quart. Add one quart of Slick 50,
drive for 30 minutes, and leave it in the crank-
case for at least 3,000 miles. As the engine
operates, the oil carries the “poly™ between
the parts where it is burnished into the pores
of the metal.

Only One Treatment Necessary
It’s permanent, so you do it only once,
not each time you change oil. One quart of
Slick 50 will treat all standard 4, 6 and
B-cylinder gasoline and diesel engines.

Works with Most Oils

Slick 50 will work with all petroleum-
based oils and all synthetics compatible with
petroleum-based oils with the exception of
graphite oils. However, once an engine is
treated, you can go back to a graphite type
if desired.

4 Ways Slick 50 Saves You Money
Your actual percentages may vary depend-

ing on your driving, vehicle condition,

weather and geographic location, but no

matter what your conditions, Slick 50 can:

1. Increase mileage

2. Increase horsepower (small economy
cars and large RV's really need this)

3. Reduce operating temperatures, thus in-
creasing the lubrication and life of the
oil and engine

4. Minimize or eliminate costly overhauls
by reducing engine wear

Up o 90% of the engine wear on a car
can be caused by lubrication starvation cars
experience when first started before the oil
begins to circulate. Slick 50 can eliminate
this problem for less than the cost of two
tanks of gas.

Slick 50 Will Not
Affect Your Warranty

Slick 50 is suspended in an excellent grade
of petroleum oil which meets or exceeds
every manufacturer’s engine warranty re-
quirements. In addition, this oil carries an
American Petroleum Institute service classi-
fication SF-CC-CD.

There's No Risk with
Our Money Back Guarantese

Use Slick 50 for 3000 miles. If youdon't
notice an improvement in engine perform-
ance, return your invoice with a short note
telling why, for a prompt full refund — no
questions asked.

Profit from Selling
Slick 50 Yourself

Here's an opportunity to make handsome
profits. Having such solid test results from
major institutions make Slick 50 easier to
sell than many other products. Free dealer-
ship information is sent upon request.

Free engine flush sent with each order.
Free shipping with orders of 2 or more.

For purchase or further information
call toll-free 1-800-525-8624, ext. 7 (in
Colorado call 1-303-762-1385) or send to:
Progressive Energy Corp., 3148 South
York Street, Dept. PM786, Englewood,
Colorado 80110.

Yes, | want to improva my car's performance

and save my engine — rush me risk free

[ One Slick 50 at $39.85 + $4.00 shipping
and handling.

[J Give me free shipping and handling for my
order of 2 or more at $38.95 each.

O Check [OCOD [ VisaMasterCard
Card #

Exp. Date
Mame

Address

(Give street addrass i possible for UPS delivery)

City State____ Zip
e ——— . —

——PEC

e —————

Progressive Energy Corporation

3148 South York # PMT786, Englewood, COBO110

TOLL FREE 1-800-525-8624. In Co 303-762-1385
E1966 Progressive Enengy Corp.
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BY JIM DUNNE

ll-size Chevrolet/GMC
pickups and related utili-
ty vehicles will be complete-
Iy redesigned for 1987, but
the new models will not be
ready for sale until early
next year. Given GM's expe-
rience in recent years with
the delays in starting up a
new vehicle, the company is
taking a phase-in approach
to introducing the standard
pickups. GM plans to contin-
ue building the current
trucks while cranking up
production for the new maod-
els. That will ensure a good
supply of GM pickups during
the changeover,
Visible changes in the new
cab styling include a sloping

GM pickups muscle up

- =

GMC with dual
rear wheels has macho,
big-rig look truckers like.

hoodline, narrower fender
fronts and doors that wrap
up into the roof.

The big news is in the
braking system. GM will of-
fer an antilock brake setup
for the rear wheels that will
cure one of the pickup
truck’s major problems:
Rear brakes have a strong
tendency to lock when the
cargo box is empty, especial-
Iy on slippery roads. With
the antilock system, the rear
wheels continue to turn
while braking, thus allowing
the trucks to stop under con-
trol. At the same time, there
is no loss of braking power
when the cargo box iz loaded
to the limit.

Ford trucks

Ford's F-150 series main-
tains a husky look in the
| revamped styling of the 1987
full-gize  pickup  (right)
| through larger, flush head-
lights, high peaked fenders
| and a broad, level hoodline,
The cleaner look makes them

—

22

look all new, but they won't
be as extensively revised as
GM's 'B7 pickups. The in-
strument panels are differ-
ent, and Ford will have anti-
lock braking for the rear
wheels. Diesels, V&8s, inline
Sixes and a full selection of
chaszsis will be continued.

Corvette flats
Chevy's 1987 sports car will
have a unique low-tire-pres-
gure warning system that
alerts the driver to a poten-
tial flat. When air pressure
in any one of the Corvette's
four tires falls below a cer-
tain level—say when there's
a slow leak—a light on the
instrument panel warns the
driver. Inside each wheelis a
small sensor module that sig-
nals a radio receiver under
the dash to set off the warn-
ing. The system is optional
on 1987 models, offered as a
way to protect the life of the
pricey “gatorback” tires.
No more diesels
Chevrolet will quietly drop
the Isuzu 4-cylinder 111-cu.-
in. diesel engine from its
lineup in 1987, leaving GBM
without an oil burner in any
of itz cars. Chalk it up not
only to lower gas prices and
customer dizinterest in the
gas savings, but to slow and
smelly diesels.

Electric power
taking over

Maybe the battery-driven
engine will never be a sue-
cess in a production car, but
electric power will quickly
make inroads on other car
gystems. Electric steering
systems are already in the
works and will show up in
Chrysler cars and others by
this time next year.
Chrysler and Chevy also
have an electric speedom-
eter set for some 1987 mod-
els that does away with the
speedocable, and in its place
uses a small wiring harness.

Chrysler claims the electric
version is easier to install in
cdrs, is more accurate, and is
gasier to service because all
the working parts fit neatly
in a module inside the instru-

ment cluster.
Electronic  control  of
transmissions is  already

here on some cars, and will
spread widely to GM designs
in the next 18 months. We'll
also see wider use of small
electrie motors in seats and
windows because new super
magnets allow motors to be
built in smaller sizes, but
with more power.

Ford’s domestic
changes

Capri will be dropped along
with the turbocharged 4-cyl-
inder SV0 Mustang, while
Tempo and Topaz will offer a
4-wheel-drive option in the
1987 model lineup. Insiders
point out that Capri will soon
be replaced by another
sporty car based on the Maz-
da 626 design. By dropping
the Capri now, Ford is pre-
paring for that switch.

Az for the 5VO termina-
tion, the move makes sense
in light of the lower price and
better performance of the
V& Mustang GT. The two
models just could not exist
profitably side by side in the
same showroom. Only 2500
SV0s were sold last year,

Look for lots of smoke and
little fire in Ford's plan to
ballyhoo the 4-wheel-drive
TempoTopaz. Sales of 4-
wheel-drives should only be
a small fraction of the total
compacts produced.

{Plense turn to page 26)

Ford's '87 pickups feature flush headlights and ABS brakes, too.
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FIRST AMERICAN IN SPACE

Alan Shepard becomes the first American in space

when his Mercury 3 spacecraft blasts off from
Cape Canaveral im 1961,

The definitive
of America’s greatest

FIRST AMERICAN IN ORBIT
John Glenn circles the carth three times
in his Mercury & capsule

FIRST AMERICAN SPACE WALK
Astronaut Ed White leaves Gemini 4
to walk in space for 21 minutes.

From The National Space Institute, Washington, D.C.—
The Official American Space Flight Silver Anniversary Medals
Minted in solid sterling silver to last through the ages.

Issued in limired edition.

Advance subscription deadline:
Angusr 31, 1986,

IT HAS BEEN TWENTY-FIVE YEARS
since a young Astronaut named Alan
B. Shepard lifted off in his Mercury 3
spacccraft 1o become the first
American ever to venture into

Outer space.

That historic flight heralded the
beginning of an era of unparalleled
achievement. An age in which
America led the way in the
exploration of man’s final frontier.

Thus it is both fitting and proper
that The National Space Institute in
Washington, D.C., will issue a special

commemorative tribute to mark this
historic occasion.

A permanent record for
future generations

The Official American Space Flipht
Silver Anniversary Medals will serve a
two-fold purpose. First, to honor our
nation’s major achievements in space.
Second, to provide a way for all
Americans to preserve a definitive
record of these accomplishments ...
for our lifetime and for future
generations.

Appropriately, there will be 25
medals. Each will portray one of the
most important and memorable
moments in this inspiring saga.

John Glenn's orbit of the earth in
1962, The first American space walk.

Apollo 8—the first flight to the moon.
MNeil Armstrong's “giant leap for
mankind.” The first manned Skylab.
Sally Ride’s epic journey as our first
woman in space. All these—and
many more,

Each moment recaptured
just as you remember it

To produce these official space
medals, The National Space Institute
has appointed The Franklin Mint, the
world's largest private mint. Working
from official photographs and
documents, the Mint's sculptors,
engravers and master craftsmen will
recapiure each dramatic moment just
as it happened and just as many
Americans recall it—with the utmost
attention to accuracy and detail.




25-year record
achievements 1n space.

FIRST ORBITAL DOCKIMG

Gemini B spacecralt links up successiully
with an Agena target rocket which had been

placed in orbit earlier.

FIRST MAN ON THE MOON

Meil Armstrong takes his “one small step for man™

as he walks on the surface of the moon.

— — — -

FIRST U.5./SOVIET SPACE MISSION
American astronauis and Soviet cosmonauts
meet in space as the Apollo and Soyur spacecraft
link up high above the earth

Each medal will then be minted in
solid sterling silver, with the rich
Proaf finish so desired by
collectors —its sculptured image area
raised, frosted and set boldly against
a mirror-polished background.

The medals will be issued at the
convenient rate of one each month.
The official issue price for each
sterling silver Proof medal is $29.50,
with a handsome hardbound
collector’s album to be provided to
the subscriber at no additional charge.
Specially writien reference folders,
and a signed Certificate of
Authenticity. will also be supplied.

A collection to treasure
The collection is being issued in a
single limited edition, permanently
restricted to the precise number of
valid subscriptions entered by the end
of this twenty-fifth anniversary year.
At that time, the subscription rolls
will be closed. and this historic
collection will never be made
available again,

Whether you have an interest in
space exploration ... enjoy the idea

of owning an official commemoration
of an historically significant event . ..
seek to acquire an oulstanding series
in precious metal . .. or simply take
great pride in our history —this s a
collection you will treasure,

To subscribe, mail the
accompanying application to The
Franklin Mint, Franklin Center,
Pennsylvania 19091, by August 31st.

TN

Medals shown acnunl size.

=== ADVANCE SUBRSCRIFTION APPLICATION = ===

THE OFFICIAL
AMERICAN SPACE FLIGHT
SILVER ANNIVERSARY MEDALS

Advance subscription deadline
August 31, 1986,

The Franklin Mint

Franklin Center, Pennsylvania 19091
Please enter my subscription for this
historic collection, consisting of 25 solid
sterling silver Proaf medals to be sent at
the rate of one each month.

I need send no payment now. Flease
bill me $29.50* for each medal in ad-
vance of its shipment. My hardboumnd
d!slrslay album will be provided at no ad-
ditional l.'.‘hH.I'EE. *Plis my state soles dar aod
81, fowr skipping and handling.

Signature

ALl APPLICATHINE 48[ BgRIIOT TO ACCOFTANCE
Mr.
Mrs,
Miss e, —

T e e

Address B
City = = &
State, Zip —

et T

-



INSIDE DETROIT
{Continued from poge 22)

T-Bird turbo faster

The high-performance 1987 Ford per-
sonal luxury coupe will get even faster
with the addition of an intercooler to
the turbocharging system. Estimate 15
to 20 percent more power, or enough to
leave no guestion that the d-cylinder
Turbo model will outperform the low-
output V& offered in this car.

AMCsR 21

American Motors is not finished in the
sedan business, despite reports that it
will concentrate mostly on the Jeep line
in the future. Planned for 1987 is a
compact sedan, the Renault 21. This 4-
evlinder, front-drive, medium-price
model will be imported from France,
not built here. In addition, AMC has
plans to build an Alliance replacement
at a Canadian plant within two vears,

High-tech glass

Ford plans to build more window glass
of innovative desipgn. For one, heated
windshields like those on Taurus and
Sable will spread to more cars in the
Ford lineup in coming years. This de-
sign is faster and more efficient in
cleaning off frost than blown hot air. If
the ductwork of the traditional defrost-

Hnw to Tow With 'l‘o

er can be removed from the car, the
cost difference might be a wash.

Ford, which makes its own car glass,
is also getting ready to bring out glass
that has metal or plastie trim bonded to
its surface. This technique gets rid of
tack-on body sealers that are difficult to
install and can easily pull away from the
door frame. In addition, Ford glass will
show up on Japanese vehicles built in
this country. Mazda will have Ford
glass on its U.S.-built vehicle, while
Nissan already uses Ford windshields
in its American-built pickup truck.

Plasticars

“Hoods, decklids and fenders of plastic
are in demand at Ford, Whole plastie
cars (bodies) are coming, too.” That's
the prediction of a Ford vice president
whao, while not revealing a timetable,
confirms that GM is not alone in devel-
oping plastic body panels,

Ford will move inte plastic more
pradually, almost a part at a time, with
hoods and decklids first because they
are the easiest to make. “We like the
shapes we can make with plastie, and
its ability to take a punch without
denting,” explained the Ford official.

Chrysler dumpster
A late change dumps the Lancer 2-door
and the Laser, too. Instead, Chrysler

will have a LeBaron 2-door for 1987.
Earlier plans to have Dodge share the
new LeBaron body were scrapped at
the last minute. The current plan is for
Dodge to continue to sell the Daytona,
but Chrysler will drop its Laser twin
from the lineup. The new LeBaron GTC
(see '87 Detroit Preview, page 88) will
be built in eonvertible as well as hard-
top body styles.

Chrysler's ultimate
tu

It's called the Turbo II, and will be
offered on the 1987 Dodge Daytona
Shelby. With an intercooler, the engine
develops 19 hp more than the current
Chrysler turbo. Torque is up 17 percent.

The intercooler is a kind of radiator
that cools the air going into the engine,
allowing more airfuel mixture to be
packed into the eylinders at each
charge. Also, because the charge is
cooler, there is less tendency for engine
knock, so the turbo boost can be main-
tained for a longer period at a higher
pressure without damaging the engine.

A number of changes were made in
the engine and chassiz to handle the
added output, including bigger half
shafts, forged crankshaft, stronger pis-
tons, connecting rods and bearings,
higher capacity radiator and dual tuned
intake manifolds, P

—_and save up to sIE at llrlhlll -_
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springs and shocks. Hitch World installs air lifts or air shocks
- thal give your low vehicle added frame support, and
reduce suspension and tire wear,
EEEEEEEEEEESEEEEERENES Sy

5 NOW SAVE UP TO $15

B This coupon is good for 55 off the price of a hich, a transms-

g sion cooler, and a suspension system (§15 maximism dscount,
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build-up in the automatic transmission,
That can burn the transmission’s fluid and

shorten its life. Hitch World selects and

[ ]
[ |
. Lok in the White Pages undar U-Haw!, Wiite for a FREE HITCH =
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BY ROSARIO CAPOTOSTO

A good selection of brushes for the average homeowner should

Brush selection and care include, left to right, a synthetic 3-n, wall, natural 1%-in. sash,

natural 2-in. all purpose and synthetic 1-in. trim.

he quality of a hand-ap- |
plied finish is directly re- . \/
lated to the quality of the -
brush used. Until recently,
the best brushes were con-
gidered to be those with Chi-
na (hog hair) bristles. Then
came nylon and polyester

bristles, called filaments, 5
A good brush has flagged |
(slightly frayed) bristle tips. i | |

L

These hold more material
and leave a smoother finish

than nonflagged tips. A closeup view of various bristies, left to right: A quality brush, left, has a chisel tip that allows
Seen from the side, good | naturally flagged hog hair, machine-flagged nylon more bristles to contact the work than the econo-
brushes also have bristles | and a low-grade blunt rylon. my. blunt-tip brush, right.

that are arranged, not cut, to
a chisel-shaped tip. This
works better than a blunt tip
when painting up to a line
and into tight corners. Ar-
ranged bristles also preserve
all of the flagged ends, many
of which are lost in the cut-
ting process,

Use a natural brush for oil,
alkyd-base paints and clear
finishes, but not for latex; its
bristles absorb the water

base aﬁ‘.d he““ﬂr?j‘e l'mPI;}Hf‘:j' A good brush will have thick, full groups of bristles When cleaning a brush, free stubborn particles by
ever, high-quality nylon a bound together at the heel. Spread them apart to  working the solvent into the base of the bristles
polyester brushes work well | gheck when buying. with your fingers.

with latex, oil-basze paints

and clear finishes.
| Brushes also come in a va-
| riety of shapes—straight,
'-.Ianted or oval profiles—es-
pecmll} for specialized tasks
| like painting window sashes.
| All can work well; it's a mat- |
| ter of personal preference.
When finished, don't soak
a brush by standing it on its
bristles. Instead, hang it in
solvent. Work out stubborn
deposits by hand and with a :
E"f"*'l" comb, ”.““: ""“;.bf"*h“ Use a bruth comb during cleaning and before A soaking brush will be deformed If it rests on s
ristles —straight = before ' y.nging itupto dry. It separates bristles for solvent  bristies {right). Bore a hole through its handle and
hanging it to dry. Wrapit up | access and aligns them for drying. hang it from a rod.
before storing. ™
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ATARI® Compuier

152K Lowest Price In The USA! 152K

System Sale

e Students ®* Word Processing ®* Home * Business

Limited Time

FREE Software Wi System Fu:':*\lafe
Homa Fillng M“r”ri::;fizdnr
rusle Composar.

LOOK AT ALL YOU GET FOR ONLY s 379

LIMITED QUANTITIES
@ Atari 130XE 152K Computer
(@) Atari 1050 127K Disk Drive
@ Atari 1027 Letter Quality 20 CPS Printer
Super Atari Word Processer
Atari BASIC Tutorial Manual

All connecting cobles & 7.V, imerfoace included
+ Monitors sold separetly

SYSTEM FPRICE

TOTALS

CALL FOR 1027 PRINTER REPLACEMENT OPTIONS

INDIVIDUAL
LIST PRICE SALE PRICE
$249.00 $134%
299.00 139*
299.00 159°
59.95 49
16.95 ¢ e

$923.90 §512.75

SAVE
OVER 5100
All 5 ONLY

*379%

SYSTEM
SALE PRICE

* Free software swbject to subsiihation o atker 18l

Other Accessories
12" Hi Resolution Green Screen Monitor
13" Hi Resolution Color Manitor

Sale

579.95
$139.95

List
$199.00
$399.00

Add $9.95 for
Connection Cobles

Add $10 for UPS

15 DAY FREE TRIAL. We give you 15 days to try out this ATARI COMPUTER SYSTEM! | If it doesn't meet your expectolions, just send it bock to us prepaid
and we will refund your purchose price! | 80 DAY IMMEDIATE REPLACEMENT WARRAMNTY . |1 any of the ATAR|I COMPUTER SYSTEM equipment or
programs foil due 1o toulty workmanship or moterial within 30 doys of purchose we will reploce it IMMEDIATELY with no service charge! |

Best Prices * Over 1000 Programs and 500 Accessories Available * Best Service
* One Day Express Mail * Programming Knowledge * Technical Support

Add $25.00 for shipping and handlingl!

Enclose Cashiers Check, Money Order or Persanal Check. Allow 14
doys for defivery. 2 to 7 doys for phone orders. 1 day express mail!
We accep! Visa and MasterCard. Add 525 i Air Mail. C.O.D. on
phone orders only

COMPUTER DIRECT

We Love Our Customers
22292 M. Pepper Rd., Barrington, Ill. 60010

312/382-5050 to order




COMMODORE 64
COMPUTER

(Order Now)

13975

* C128 Disks 7% ea.*

* Paperbock Writer 64 $39.95
* 10" Comstar 10X Printer $148.00 * Vaice Synthesizer $39.95
* 13" Color Monitor $149.95 * 12" Monitor $79.95

CALL BEFORE YOU ORDER SPECIAL SOFTWARE COUPON PRICES MAY BE LOWER

C128 COMMODORE
COMPUTER

(Order Now)

'S 05
With $59.93 Timeworks Wordwriter

Wordprocassor savings applied
* J40K 1571 Disk Drive $23%.00

COMMODORE 64
SYSTEM SALE

Commodore 64 Plus $30.00 S8H
Com. 1541

e 8T

PLUS FREE $49.95 Oil Barons
Adventure Program

We pock o SPECIAL SOFTWARE DISCOUMNT
COUPDN with svery COMMODORE W
COMPUTER. DISK DRIVE. PRINTER. or
MONITOR wa salll This coupon allows yau
te SAVE OVER 4250 OFF S ALE PRICESIL

COMMODORE 64 COMPUTER 3139.93

You pay only $139.95 when you order the
powerful B4K COMMODORE &4 COMPUTER! LESS
the value of the SPECIAL SOFTWARE DISCOUNT
COUPON we pack with your computer that allews
you o SAVE OVER 5250 off sofiware sale prices! |
With only $100 of sovings opplied, your net
compuier cosl is $39.9511

* €128 DOUBLE SIDED DISKS 79 EA.

Get thess 5% Double Sided Floppy Disks
specially designed for the Commodere 1328

" 0118 COMMODORE COMPUTER $2139.00
You pay only $289.00 for the C128 computer ond
we include the C128 Wordwriter Wordprocessor
by Timeworks (Sole $59.95). Thus. your net cost
for the C129 computer is only $729.05,

List $349 00, SALE $289.00.

0K 1371 COMMODORE

DISK DRIVE $259.00
Double Sided. Single Disk Drive for C-128 ollowa
you fo use C-128 mode plus CPM mode. 17 times
fester than 1541, plus runs all 1547 lormets.

{Examplas)
PROFESSIONAL SOFTWARE
COMMODORE &4

Cnmpuhr (1571 Disk Drive). 100% Cartified, N I8 Sl ta List $349.00, Sale §259.00

Lifetime Wearranty, Automatic Lint Cleaning P:".I s:n:ﬁ 134:5 !ﬂ“:- “

Liner included. 1| Box of 10 - 5990 (9% ea.). 5 cu':::lc-:-- e e B SUPER AUTO DIAL MODEM $29.95

Boxes af 10 - $44.50 (B9" wa.], 10 Boxes of 10 Leader Board $9.95 83495 53795 Eosy to usa. Just plug inte your Commodora 64

479.00 (79" ea.) The Frint Shop $4495 53795 §Ie0 computer and you're ready fo fransmii and
13" COLOR MOMITOR $149.95 Hallny s Project £39.95 §22.9% 51955 recelve messages. Eosier 1o vae than dialing your

Frogticole [yprecd shaet) 35995 31995 §1495
Yokw Command Module $79.95 53993 §34.9%
Mime Pringed in Simbar $32.95 52495 57095

telaphone, just push one key on your computer|
Includes pxclusive sasy to use progrem tor wp and
dawn |unding o P:inhr and dizsk drives.

You pay only 514993 when you order this 13"
COLOR MOMITOR. LESS the volue of the SPECIAL

SOFTWARE DISCOUNT COUPON W with Supar Bowl Sundo $25.00 42295 §19.98
yaur menitar that ollows you fa m‘::vriﬂzlﬂ Elipand File Dusk Filar  $24.9% §14.95 51758 Best In u.l.:g List $99.00. SALE $39.95,
. . . Pro Joy Stick $19.95 31295 $10.00 Coupen §24.95,
sotrwaore sole prices!| With only $100 of savings PariyWors 51995 31495 51155
applied, your net color manitor cost is only H‘!.'Pg. Dust Covar £ B95 5695 % 480 YOICE SYNTHESIZER $39.95
{16 Calars). Finur;l::lu! Flonner S ; For Commodare-64 cumdpuh'r';. Just plog it i:dnnd
Z ylwio Parter 9% %3995 §3% 9% you gan program words @ santences, just
FE::::':: .?““x“:':;: ::: :.r:.c;‘ E.:-:dTh“hluhpm - $995 S1E%5 31685 volume and pitch, make talking adventure games,
- b d acti nd tomized tolkies!|
The COMSTAR 10X gives you o 107 carriage, §20- Repair Guide $7495 31595 31195 ;‘;"L’I‘; [;‘.‘,_':"5‘ ‘?:':“:f 1,':” ;“0’ g?ﬁm pmﬂ':’:m

140 CP5, % = 9 dot malrin with double strike
capability for 18 x 18 dot maotriz [rear lather
M|Hy]. hinh résolution bit imoge :'Iﬂ'ﬂ w 1dd dot
matrix], undarlining. bock spacing, left and righe
margin satlting, trus lowesr dacenders with supar
ond subscripts, prints stondard, itolic, block
graphics and special chareciers. It givea you print
ﬂl.l!"hr and lestured found on printers costi

twica o3 much!!l [Centronics Parallel Interfoce
List $3%% .00 Sale $148.00

§SLOT EXPANDER & 80 COLUMM BOARD 349.95
Now you pregram B0 COLUMMS on the screen of
one timel Converts your Commodare &4 1o B0
COLUMMNE whan you plug in the 80 COLUMN
EXPANSION BOARDII PLUS 4 slot expander!
Limited Quantities. Sale $49.93. Coupon $39.75

8 COLUMNS 1N COLOR

PAPERBOCK WRITER 44 WORD PROCESSOR $39.95
This PAPERBOCK WRITER &4 WORD PROCESSOR is
the finest availoble lar the COMMODORE &4 serial port built in {Specify)
computer! The ULTIMATE FOR PROFESSIOMAL or
Word Processing, DISPLAYS 40 or B0 COLUMNS 1N PROTECTO WARRAMTY List $34%.00. SALE $2739.85. fLed. @iy}
COLOR or black and white! Simple 1o operate All Protecio's products carry @ minlmum 90 doy warrandy 14" ROGB & COMPOSITE

powerful text editing, complete cursar and § W onything loils within %0 doys from the date of purchose, COLOR MONITOR $§259.93
insart/delete key ctontrols line and poragraph § *mply send your product to us vio United Parcel Swevice [ 0 e used to gel B0 columns in color with B0
insertion, automatic deletion. centering, margin [ Prepaid. We will IMMEDIATELY send you o replocement af column compuiers (C128 - IBM - Apple). [RGB
seflings and output to all printers! List $99.00. | "o charge vie United Forcel Sarvice prapaid. This wasronty | C0GI0S15705] Add $14.50 shipping.
SALE $39.95, Coupon 579,95, proves ance again thot We Love Ouwr Customens. Lish ST79.00. SALE $259.95.

included FREE, just type o word and heor your
computar talk — ADD SOUND TO "ZORK”, 5COTT
ADAMSE AMND OTHER ADVEMTURE GAMES!! (Disk
of tope.} List $89.00. SALE $39.93

12" MAGHNAVOX (MAP] 80 COLUMN
MDMNITOR WITH SOUND 379.93
Super High Resalutien green screen monitor. B0
calumna & 24 lines, sosy to read, plus speaker for

avdio ssund included. Fantastic value.
List §129.00. Sale $79.95.
{C12B coble $19.95, C&4, Atari coble $9.95)

PRIMTER/TYPEWRITER

COMBIMATION $£229.93
"JUKE  Superb letter gquality, doisy wheal
printerfypawriter combination, Two machines in
one — just a flick of the switch. 12" exiro large
corrioge, typewriler keyboard, aulomatic margin
coniral oand relecate key, drop in cossette ribbon |
{90 doy worronty) centronics porollel or RS232

(5ee over 100 coupen items in our cotalag)

Write or call for
Sample SPECIAL SOFTWARE COUPOMI

ATTENTION

Computer Clubs
We Offer Big Volume Discounts

CALL TODAY!

* LOWEST PRICES » 15 DAY FREE TRIAL PHONE ORDERS * 90 DAY FREE REPLACEMENT WARRANTY

* BEST SERVICE IN U.S.A. * ONEDAY EXPRESSMAIL g 5.7~ P C5.T. Vieakanye * OVER 500 PROGRAMS * FREE CATALOGS

Add $10.00 lor shipping, handling and insvrance. lilincis residents
pleose odd 6'4% tox. Add $20.00 for CANADA, FUERTO RICO, Pno . Ec . °
Hawall, ALASKA, APO-FPO orders. Conadion orders must be in LS.

dollars. WE DO WOT EXPORT 10 OTHER COUMTRIES, EXCEPT
E.RNADA:.‘ EI'II::D'IHH Cashier Chech. Money Order or Personol Check, WE Lovg ﬂur CHSIDMETS
oo 14 doys lor delivery, 210 7 days for phone orders, 1 doy express i inoi
B s it I e e Shons seers. 1 22292 N. Pepper Rd., Barrington, lllinois 50010

WISA — MASTER CARD — C.0O.D. Wo. C.0.0. to Conoda, APO-FPO 3'. 2; aa 2-5244 to ﬂl"d er




Outdoors

BY TiIM COLE

issue’s sterndrives. The re-
sult—after our test boats are
subjected to these identical
criteria—is  probably the
most complete comparison of
marine products you'll find
in America today.

But, alas, our testing is
admittedly incomplete in ar-
eas that only long-term own-
ership might reveal—details

i . like hullideck or stanchion

FM's Iong-term boat test

f the many verities
you'll stumble across in
the world of boating, none is
truer, or more humbling,
than this: No firsthand boat
test illuminates a boat's per-
sonality as well as actual
ownership. Quirks and flaws
can sometimes remain hid-
den to the short-term tester,
Az a result, eduecated initial
reactions form the content of
PM's sterndrives compari-
son test on page T0 of this
issue, as they do with all our
boat evaluations.
Inatypical, all-too-brief 4-
day test period, PM concen-
trates on five of boating's
most salient issues. On a
static basis, we compare
stowage volume measure-
ments in cubic feet, which
requires several hours of
crawling over each entry
with a tape measure and cal-
culator. At the same time,
we ascertain usable above-
deck and belowdeck space in
square feet, These two areas
give us a firm basis for com-

30

Test package: MTC 195, MerCruiser Alpha One, Heritage tralier.

paring physical size and
shape.

On the performance side,
we concentrate on accelera-
tion time from O to 25 mph,
an exceedingly important
criterion in comparing boats
of a similar type. We also
BLELEL) maneuverability
through our fixed perfor-
mance course, and top-end
speed. Where possible, we
like to tell you about differ-
ences between a boat's fast-
est time and slowest time to

leaks, or how a boat truly
works when fully loaded
with family, friends and
gear. Where do you pinch
your fingers? Where do you
bump your head?
Accordingly, PM has de-
cided to extend its philoso-

loungers in the case of this

phy of long-term auto test-
ing te the marine world. |
We've invited the Mark |
Twain MTC 195, which we
ranked No. 1 overall in our
sterndrives report, to be-
come the subject of a 3-
month study. We'll be using
the boat in a variety of differ-
ent settings and sea condi-
tions, and we'll report our
findings in a fall issue. It
also be a chance to report. in-
depth on MerCruiser's new
Alpha One sterndrive pack-
age, and to fill you in on what |
may emerge as the star of
this little show—the Mark
Twain's long-bunk twin-axle |
trailer made by Heritage.
Stay tuned.

1 Bushwacker: A fantasymobile?
-~ 1 Chevrolet tackled the as-

signment with unusual vig-
or. Build the world's tough-

est, do-anything, go-any-
where outdoors vehicle and
hang the expense.

That camouflaged wonder

{ wallowing in coze (below) is

the result. Chevy calls this
Blazer-based show wehicle
The Bushwacker, and if you
can handle the Ramboesque
paint scheme, the DBush-
warker offers the ultimate in
outdoors utility.

It sports freo 12,000-pound
capacity Warn winches fore
and aft (handy when you're
scaling the Matterhorn),
dual-density diamond-plate
steel rocker panels, and
high-impact brush bars.
Multiple shocks all around
cushion the inevitable off-
road bumps and berms.

You'll alse find roof-
mounted and bumper-

give you an idea of handling = .

consistency.
We combine the physical

measurements and the per-

formance data to draw as
complete a picture as possi-
ble of a given vessel, and
throw in subjective analyses
of important sidelights like

fit and finish and rough-wa- 5N

ter handling.

We also like to use a boat
in the way its designers in-
tended. We'll go fishing in a
center-console boat, for in-
sLanne or deploy the sun-

mounted high-intensity run-
ning lights, and a wonderful
joystick-operated direction-
al spotlight that you can |
shine in your neighbor's liv-
ing room.

A huge 6.7-liter diezel
turns four 31X11 Uniroyal
off-road tires through a 4- |
wheel-drive automatic |
transmission. Tough 0D
canvas upholstery is meant
to absorb the stresses of out-
door life. To keep you in
touch with civilization (your |
option), The Bushwacker
comes with an HF scanner,
single-sideband and CR, all
driven by a 24-volt system
under the hood.

While the Chevy Bush- |
wacker hardly feels at home
on a freeway, as we discov-
ered, it inspires the kind of
confidence you'd need to
tackle the Amazon jungle. |

Any takers? |

mngmmmruummmmmmm
Chevy's Bushwacker feels right at home In megamuck.
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Old-time RVing

What did people do before Winneba-
gos? They “auto-camped.”

David Woodworth of Agoura, Cali-
fornia, is America's pre-eminent collee-

Eamil b
s

David Woodworth shows off his 20 5 RV.

tor of 1920s-era auto-camping equip-
ment, forerunner of today's hoge
self-contained motor homes. Some of
his collection is featured in a Smithsoni-
an Institute Exhibit titled “At Home
On The Road” (running in Washington,
D.C., until Aug. 31). The exhibit por-
trays auto-camping as an aristocratic
venture complete with Pierce Arrows,
servants and even U.8. prezidents.
Warren Harding, Henry Ford, Thomas
Edison and Harvey Firestone were all
devoted auto-campers, Woodworth
says, and motored into the countryside
to enjoy the great outdoors.
Woodworth will leave Los Angeles
thiz month driving an open 1928 Model
A Ford towing a mid-"20s Zagelmeyer
camping trailer. With help from the
Good Sam elub, a 1-million-member RV
organization, he’ll wvisit RV rallies
across the U.5. as well the Smithsonian
and Henry Ford museums.
Woodworth's trailer (typical of the
day for the well-heeled camper) con-
verts into a cozy tent with two mat-
tressed beds, a sereen door and win-
dow. A frame in the box on the ear’s
running board folds into either a bed or
picnic table. Stove and utensils are
carried in a chuck-wagon-like case on
the car's rear deck. One person sets it
up in about 30 minutes, and you can
break camp in even less time, ™

Galley gear s stowed chuck-wagon style.
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Dupli-Color turned Bea into
an auto touch-up expe

You can do an expert touch-
job, too. It's easy with Du;ﬂ-‘f
Color's exact original color
match and easy, step-by-step
instructions.
Scratch-Fix*—For late model
vehicles. Comes with handy
Brush-In-Cap applicator.
Auto Spray® Touch-Up-
Convenient 5 oz. aerosol can
for larger touch-up areas.
Truck & Van Paint-For pick-
ups, vans and RVs. Great for
accessories, too.

o0 l-GOLOE

AUTO TOUCH-UP PAINT

FREE
AUTO
TOUCH-UP
GUIDE
Write: Dupli-Color Products, Box 11,

1601 Nicholas Bhvd., Elk Grove Village, IL 60007

For BETTER ENGINE PROTECTION
and IMPROVED PERFORMVIANCE

RISLONE and RISLONE CONCENTRATE keep E. ——
internal engine parts clean and free of the
power-robbing deposits of varnish, gum
and sludge.

ADD ANYTIME...15 oz. Rislone Concentrate
is especially designed for adding
batween oil changes. —

At OIL CHANGE TIME.. .or
when you're down a quart
use Rislone in the big
qLI-ﬂIT can.

Send B sTamped,
solf-addressed

envelope for your
free Lube Tips
bookiat

T LR
g, e i, AT
Ny o F i W
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THE | SHALER,| company « BOX 471

WAUPUN, WI 53963
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have a 1982 Amana SDI-25,

3-door, side-by-side, auto-
matic  refrigerator/freezer.
For quite some time, the re-
frigerator door has been
squeaking when 1 open or
close it.

I sprayed WD40 on the
hinges but it didn't help. This
sound wasn't there when |
bought the unit. Can you tell
me what [ can do to get rid of
this annoying squeak?

ROBERT C. WESTON
ORLANDO, FL

The noise may be coming
from a worn door elosure
hinge. This wmechanizm
holds the door open at vari-
ous poinds along the are that
it swings through. This way,
food can be removed from the
refrigerator or the door itself
without holding it open,

The part number for the
hinge is D-70229 and it costs

Squeaky door

about §13. It can be bought al
your local Amana dealer or
authorized service agency.

To replace the part, you'll
need to disassemble and re-
move the door—an involved
task. First, unplug the re-
frigerator and lay an old
blanket on the floor to put the
door on once it's removed,
Remove food from the plas-
tic door panel and remove
the three screws that hold the
top hinge to the cabinet,
Hold the door closed with
one hand and lift up the top
hinge, sliding it out of the top
of the door. (irip the door on
bath sides, tilt it forward and
lift it off the lower hinge,
setting it foce down on the
blanket.

Fold back the door gasket
to gain access to the Vi-in.
screws that hold the door
gasket vetuiner, the door

gasket and plastic door pan-

The door closure hinge acts as a stop mechanism, holding the

refrigerator door open at various positions. The top hinge assembily, |
on the outside of the door. fits Into It

el. Remove the screws from

the perimeter of the door,
freeing the panel, retainer
and gasket. Put then o one
side,

Remove the foam block in-
sulation from the oufer door
panel. You'll now see the
door closure mechanism
near the wpper corner, on the
hinge side of the door. It's
covered by a eardboard cap.
Remaove the cap and the two
Y=in. hexhead screws hold-
ing the closure. Slip the clo-
sure oul of the door and re-

| place it. Renssemble the

door.

You may need to align the
door or adjust i so0 the door
gasket is making good eon-
tact all around. Check to be
sure there is equal distance
between the top and bottom
of the door.

microwave

I would like to know what can
be done to a microwave oven
that's starting to rust inside
on its back, about 1 in. from
the bottom. Can it be painted
to stop the rust?
JOSEPH ROCHA
NEWARK, CA

Check the oven's warranty.
The interior finish may be
covered. [f so, contact your
nearest manufacturer's ser-
vice representntive and have
them perform the repair.

If the warranty has ex-
pired, or if the liner iz not
covered, you'll have to sand
and paint the rusted area of
the microwave.

Begin by unplugging the
oven. Loosen any rust or
paint that is flaking on the
inside surface by wiping
with a lini-free vag. If the
oven has a bottom glass
shelf, it will hove to be re-

| moved to check for rust un-

derneath it. Cut the sealant
that holds the shelf in place
using a razor knife and re-
move any loose sealant,
Sand rusted areas with
120- to 200-gril sandpaper,

| Remove the dust by vacuwm-

ing and wiping it clean. Use
aerosol paint supplied by
your local parts distributor,
Itwill be necessary to supply
them with the model and se-
rial number of your oven so
they can provide you with a

matching color paint. Also,
you'll need a tube of RTV
(room temperature vulea-
nizing) sealant to seal
around the glass shell after
it's been reinstalled. This
silicone-based sealer cures
at room temperature—just
follow the directions on the
fube. Let the paint and the
sealer, if you used any, dry |

thmug'ﬂy before using the |

Nate if during the repair {
you find that the sides of the |
oven liner are deeply pitted ’
or rusted through, you
should contact your repair |
agency to determine if the |
liner will have to be re- 5

placed.

Slow washer

1 have a General Electric
washer with model No.
WWATISOGHLHT,  serial
No. DS1334150.,

When the machine goes
into the spin cycle, it strug-
gles to reach full speed. It
takes a few minutes. The tub
ig not overloaded. It's a 2-
speed model. Could it be that
the tub brake is dragging? [
would like to kmow what's
ghead if | attempt a repair.

EDGAR J. SPIGENER
SIERRA VISTA, AZ

Your 1385 washer may be
operating novmally. The ini-
tial slow spinning is inher-
ent in its design.

Here's why: when the
washer storts spinning, i
also starts pumping water
out of its tub. It apins slowly
because the waler is drag-
ging between the baskef and
the fub during the first 17 to
2 minutes of puntp-out time.
The tub’s spinning acceler-
ates as the water 18 pumped
oul because the drog on the
tub is reduced.

Pumip-out times vary de-
pending on the length of the
drain hose and the height of
the standpipe above the ma-
chine's tub. I hope this saves
you a service call. ™

If you have a problem with anry
applunce, send your question, along
with the model and serial mumbers,
to Appliance Clinie, Popular Me-
chanice, 224 Wesl 57th 51, New
York, NY 10019. Sorry, but letters
cannel be answered individually.
Problems of wide interest will be
discussed in thiz column,
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STURM,

“Our direction

is towards perfection . . .’

Today, with so much going on
around us we have a tendency to
forget about the simple pleasures
that can be derived from the hunt-
ing and shooting sports, especially
as they were enjoyed by the genera-
tions that preceded us. Their good
fortune was to live in a less complex
society, one where hunting to put
meat on the table was a way of life.
Their society was also one in which
the marksman was admired and a
county fair wasn't a county fair
without an exhibition shooter.
Although we cannot recreate those
past times we can look to the future
of the hunting and shooting sports
in the United States optimistically
and with great enthusiasm.
Ruger's basic business has always
been the design and production of
quality firearms. To assure our
customers of a superior product,
every firearm manufactured by us is

RUGER’

RUGER & Company, Inec.

proof tested for strength, durability
and fired for accuracy. Literally,
millions of rounds of ammunition
are fired on Ruger ranges annually
in the development and testing of
our products.

Any manufacturer who rests on
past accomplishments will not
survive in the competitive market-
place that exists today. We are
striving to Wmmtmly our

Ruger products are stocked and
sold by thousands of retailers in the
United States and in many foreign
countries. A large percentage of
Ruger sporting arms are sold
through the specialty gun dealer
who provides expertise and “per-
sonal service” in the day-to-day

business of meeting the require- that comes from handling fine
ments of the hunting, shootingand  quality Ruger firearms, visit and
communities.

law enforcement To  support your independent stocking
experience the genuine pleasiire gun dealer.

@m

NEW PRODUCT DEVELOPMENT

RUGER SUPER REDHAWE ™ REVOLVER AND P-85™ AUTOMATIC PISTOL

Ruger has introduced over twenty
new products or product improve-
ments in the last two decades. In
addition there are several new guns
in various stages of development —
two of which are planned for intro-
duction in late 1986,

These exciting new handguns are
the large frame Super Redhawk

-

double-action revolver chambered
for the .44 Magnum cartridge and

the Ruger P-85, 9mm double-action
automatic pistol. The compamy's
objective is to continue to introduce
new products to meet the ever-
changing needs of the hunting and
shooting public.




RUGER ¢P100" NEW DOUBLE-ACTION REVOLVER

RUGER 6P 100"

PDouble-Action Revolver
Coal. .Z57 WMagmnum

Designed as the ultimate 357 The unique GP-100 design in- achieve the slight muzzle-heawy
Magnum for police and personal cludes a heavy, solid frame, rugged balance considered desirable for
defense use, the new GP-108 incor- 357 Magnum cylinder, and cush- rapid double-action firing. Barrels
porates a number of important new  joned grip panels which are anatom-  are constructed with a wide top rib,
features and improvements (patents ically designed to fit the hands of the  longitudinally serrated to present a

pending), and offers a greater degree
of accuracy, strength, reliability,
and effectiveness than ever before
realized in any double-action
revolver,

The grip portion of the Ruger GP-100 revalver
unlike the conventional skeleton type grip
frame has been designed Lo incorporate a
variety of functions. It houses the mainspring
seat, trigger guard latch, and grip panel loca-
tor. The design of this unigue frame extension
also permits the installation of customized
wrap-around grip panels in a variety of shapes
and sizes Lo suit the Lastes of the individual
Wher.

majority of shooters. The inter-
changeable front sight system allows
the installation of sights of various
styles, heights and colors, A full
length ejector rod shroud helps to

glare-free surface.

manufacture,

The Ruger cylinder locking system represents a
successful mechanical engineering solution to
the problem of positive cylinder locking. The
Ruger cylinder is locked to the frame bya
strong pilot bearing at the rear of the cylinder,
and by a sturdy locking balt at the front of the
crane which engages a matching slot at the
front of the frame.

The GP-100 revolver serves
eminently to confirm Ruger leader-
ship in modern firearms design and

The Ruger concept of integral subassemblies
and simple takedown has been proven in
previous Ruger designs, and is now brought to
perfection. The Ruger GP-100 revolver can be
field-stripped to its basic subassemblies ina
matter of seconds, without the use of special
tools allowing the user to clean and maintain
the revolver in the field quickly and with

great ease.



RUGER® BISLEY SINGLE-ACTION REVOLVERS

Scope not included,

RUGER 77/22™ RIMFIRE BOLT-ACTION RIFLE

The new Ruger .22 rimfire bolt- Ruger 10-shot rotary magazine
action is conceived as an elegant provides smooth feeding. Receiver
small game and target rifle. Unique  with integral scope bases accommo-
niew 3-position safety offersanew  date Ruger rings.

dimension in security.

e —

RUGER 1/22® AUTOLOADING CARBINE

The Ruger 10/22 offers lightweight,  is an excellent choice for small game
short overall length, and mechanical  hunters, target practice or begin-
dependability. A 10-shot rotary ning shooters, Standard model or
magazine handles .22 rimfire car- Deluxe Sporter offered.

tridges. The reliable Ruger 10/22

RUGER® “RED LABEL" OVER & UNDER SHOTGUNS

A precision-engineered and manu- over and under performance. Of-
factured shotgun of exceptional fered with 3* chambers in 12 and 20
value and quality. Excellent balance  gauge with 26" or 28" barrels in
and superh swing provide superior standard choke combinations.

The first Bisleys were used by com-
petitive target shooters at the
British National Rifle Association
matches held in Bisley, England in
the 1890°s. The Ruger Bisleys are

offered in bwo frame sizes cham-
bered for a variety of handgun
cartridges and with or without
fluted cylinders and roll engraving.

RUGER OLD ARMY® CAP AND BALL REVOLVER

Experienced muzzle loading shoot- percussion revolvers ever made,

ers who have tested and used the Available in blued finish or corrosion
Ruger Old Army revolver have been  resistant stainless steel. Caliber:
lavish in their praise of this fine cap A4 Bore.

and hall handgun, one of the finest



STANDS FOR QUALITY

RUGER XGI™ SEMI-AUTOMATIC RIFLE

The Ruger XCI retains the essentials
of the Garand design, proven in LS,
service rifles, but it is much im-

proved in strength and durability. It

is a practical sporting rifle designed
to withstand rough treatment with
minimal maintenance. Chambered
for 308 and 243 Win. cartridges.

RUGER MINI-4® AND RANCH RIFLE®

The Mini-14 and Ruger Ranch Rifle

The Ruger semi-

automatic rifles are nugged, exsy handling and
are chambered lightweight. The Ranch Rifle, a
for world-famois powerful sporting auto-loader is
hunting cartridges. designed for use with telescopic

IR Eem 243Win 308 Win

sights. Available in full, and compact
folding stock models, which are
ideal for camping and boating,
Offered in blued alloy and stainless
stee], Caliber: .223 Rem.

Mark I Target pistols, over one
million of which have been pro-

-
RUGER® MARK 1 AUTOMATIC PISTOLS
The new Ruger Mark 11 semi- duced. Offered in standard, target
automatic is basically a refinement  and bull barrel models in a variety of
of the original Ruger Standard and barrel Blued finish or

stainless steel. Caliber; .22 Long
Rifle.




& AMERICA’S

RUGER M-77® BOLT-ACTION RIFLE

Prized as a trophy rifle, this versatile  accommodate Ruger rings. Available
bolt-action is used to hunt all sizes in both magnum and short actions
and species of game. Receivers in calibers ranging from .22-250 to
incorporate integral scope bases that 458 Mag.

RUGER M-77% INTERNATIONAL BOLT-ACTION RIFLE

This high performance sporting rifle  mounting system are features.

has a full-length, high grade Ameri-  Calibers: (short action) .22-250,

can walnut stock. Short 181" 250-3000, .243 and 308 Win., (long
barrel, open sights, and Ruger scope  action) .30-06, .270.

RUGER M-77* ULTRA LIGHT BOLT-ACTION RIFLE

New 6 pound big game rifle in both 270, 30-06, 257 (all with 207
long and short action versions, with  barrels): and (short action) .22-250,
integral base receiver and 1" Ruger 243, 250-3000, .308 (all with 207
scope rings. Calibers: (longaction)  barrels).

RUGER SUPER SINGLE-SIX*® & SINGLE-SIX® .32 H&R REVOLVERS

The Ruger Single-Six was intro- Originally chambered for the .22
duced over three decades ago and Long Rifle rimfire, the Single-Six is
remains ane of the most coveted now offered in the new .32 H&R
single-actions. The patented Ruger Magnum cartridge, a hard-hitting
transfer-bar ignition mechanism small game, varmint and target
and other refinements have been load.

features of New Models since 1973.




NUMBER 1 GUN MAKER

RUGER® NO. 1 LIGHT, MEDIUM SPORTER, & NO. 1 TROPICAL RIFLES

Considered by many to be the forearm, adjustable folding leaf rear
ultimate development of a single sight, gold bead front sight. Avail-
shot rifle, the classic No. 1 teststhe able in a range of calibers, barrel
skill of the dedicated big-game lengths and weights.

hunter. Alexander Henry style

RUGER® NO. 1 STANDARD AND SPECIAL VARMINTER RIFLES

Standard moedel has a medium 26° barrel, semi-beavertail forearm is

barrel, semi-beavertail forearm, tapped for target scope blocks, with
quarter rib with 1" Ruger rings. 1" scope rings. Available in a variety
Varmint model with heavy 24° of sporting and varmint calibers.

RUGER® NO. 1 INTERNATIONAL RIFLE

Lightweight 207 barrel, Full length type gold bead front sight. Calibers:
forearm, adjustable folding leaf rear 243 Win., .30-06, .270 Win., and
sight mounted on quarter rib with 7 x 57mm. Weight: Approx.

ramp front sight base and dovetail 71x pounds.

These revolvers provide the

sportsman and competitive shooter
nwedfnrmmﬂlpmurﬁ.ﬂmod- with the capability to handle almaost
ern centerfire cartridges. They any situation in the field or on the

incorporate all the best features of range. Calibers: .30 Carbine, .38
the proven Ruger New Model center-  Special, .357 Mag., 41 Mag., .44
fire single-action design, including ~ Mag. and .45 Long Colt.

the patented Ruger transfer-bar



Stainless steel model.

Newport, New Hampshire

Privtted in U.5.A

Statmless steel model

New Goncalo Alves grips.

RUGER SECURITY-SIX®, SERVICE-SIX® AND SPEED-SIX* REVOLVERS

This series of Ruger double-action
revolvers are reliable, durable, and
perfectly mated to the .357 Mag, and
.38 Special cartridges.

Orver one million of these revolyv-
ers have heen made for use by

From a work force composed of a
handful of individuals in 1949,
Ruger now produces sporting guns
in two manufacturing facilities
located in Southport, Connecticut

. and Newport, New Hampshire,

occupying more than 300,000
square feet of space including our
Pine Tree Castings division which is
one of the ten largest producers of
ferrous investment castings in the
Uinited States. All of our firearms are
designed and manufactured in these
two Ruger factories.

Amaging as il may seem the per-
sonal art of gunsmithing is practiced
every work day by Ruger craftsmen
in this modern, large scale indus-
trizl operation. There is a meticu-
lous attention to detail in the
hundreds of machining and polish-
ing operations required to meet
Ruger specifications for all metal

sportsmen and the law enforcement
community around the world.
Available in blued steel and stainless
steel, with 224", 4" and 6" barrels,
and a selection of Goncalo Alves
wood and rubber grip panels.

All Ruger Firearms Are Designed and Manuofactured in Ruger
Factories in the United States of America.

parts. The Ruger factory in Newport
is one of the few places left where
stocks and forearms are individually
hand checkered by artisans trained
to render intricate designs on high
quality American walnut.

It has been the goal of the company
since its inception to design and
manufacture sporting guns of the
highest quality, strength and relia-
hility at a reasonable and fair price
to the consumer. We continue to
pursue that goal in the management
of our business and in day-to-day
manufacturing operations.

Eniire conlents copgright 1986 by Sturm, Ruger and Company, Inc.

AL FIAIER FIREARUS ARE DESIGHED AND MANUFRCTURED N RUGER FACTORYE USHTED STATES OF AMEBICA B¥

bT[J RM, BUGER & Cﬂmpan"r, Ine.
33 Laecey Place. "muthpnrl. Connecticut 06490

SEE FLGER FREARME ANG DUTAIN & FRED CATALOG FROM YOS LOC AL |-_,_l FREE ESTILCTION MANLUALS
FOR ALL FUGER FIRE AFWS AE Avan sBLE Cf REGUEST b ESE SPTeey MODEL o TR A YO MEED & MAARME AL



Brookhaven team starts up powerful X-ray source to see molecules.

Not i:he ticket

i Despite the fact that I've
flown the Space Shuttle sim-
| ulator, despite the hundreds

of cards of support from
readers, and despite what |
thought was a pretty con-
vincing application, 1 was
not among the 100 lucky fi-
nalists for the first ride by a
journalist on the Shuttle.
This will not dizcourage me
from trying other avenues,
nor will it diminish PM's in-
terest in the space program.
In fact, PM is sending up an
experimental package some-
time in the year after the
Shuttle program resumes. It
was fun preparing myself for
the training, and it was ex-
citing even to be a candidate.
Here's hoping another op-

i portunity arises,

On the beach
MASA likes to think of the

. region where the upper at-

ip a silicon wafer of a specific zize into a soapy solution of

known chemical composition and the resulting film on
the wafer is one molecule thick. That was confirmed recently
by a research team using Brookhaven National Laboratory's
National Synchotron Light Source. The equipment zaps the
gilicon wafer with X.rays to form an image of a single
molecule. The image shows metal ions sitting in the liquid,

| and chains of carbon and hydrogen sticking out of the water,

In further tests, the seientists were able to get an image of a
second molecule stacked atop the original one. In fact, the
operation was repeated over and again. And now the
researchers are sure they have established a method for
locating and eounting all the individual molecules stacked in
any substance. The breakthrough will be applied to more
complex research subjects in the coming vears,

Amish enamel
University of Michigan re-
searchers were startled to
dizcover that Amish children
living in southwestern Mich-
igan have half as many cavi-
ties in their teeth as kids
from the general American
population.

The children under study

dentistry Professor Robert
A. Bagramian. The Amish
dont even use fluoride in
their water. A well-balanced
diet with no processed foods
may be the key to the lack of
cavities. But the research
continues with an even more
intriguing thought in mind:
Amish people have a low lev-

do not brush every day, and | el of bacteria in their bodies,

they do eat “a fair number of

preventing tooth decay natu-

sweets,” according to U-M | rally.
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mosphere ends and space be-
ging as a beach along the
ocean of space. Data trans-
mitted from two satellites
that were parked in orbit

miles aloft, continue to pro-
vide new information for
Earth and space scientists.

Among the facts already
deduced from a mountain of
data still under study is that
Earth's oxygen supply is not
being held close to the planet
by gravity. [t is trickling
AWaAY at & very slow rate.
Scientists  are condueting
further studies to determine
what the exaet rate is.

The Dynamics Explorer
satellites also discovered
that the space between the
edge of the atmosphere and
space itsell has its own
weather patterns. The rare

i air and moisture at the up-

permost level of the atmo-
sphere is apparently driven
by the electrification of gus-
es by processes not yet fully
understood. As researchers
pore over the data during
the next few years, it may
shed new light on the chang-
ing global elimate, One of the
Dynamies Explorer twins
has fallen back to Earth. The
other continues orbiting and
collecting data, which will be
feading the research commu-
nity for vears to come,

Son of bionic
man

The field of cybernetics ad-
vances so guickly that we
have to rewrite history at

least a few times a year. The
latest breakthrough is a

technology ealled microme- |

chanies. The new field in-
volves  placing

submicro- |

scopic moving parts on a |

computer chip. PA Technol-
ogy of Princeton, New Jer-

sey, says that within five |

yvears doctors will be ahle to
conneet artificial body parts
to nerve cells, thanks to mi-
cromechanics. One deviee al-
ready on the drawing hoard
would couple the nerve end-
ings at an amputated limb
directly to control servo mo-
tors in an artificial arm or
leg. That would give the user
practically full control of the
artificial limb—just like the
real thing. Even more star-
tling is the notion that the
micromechanical parts will
allow the user of an artificial
limb to feel heat, cold, pres-

| sure, pain and any other
| stimuli you ean think of.
Just on the beach, about 300 |

The technology of micro-
mechanical parts is already
worked out. Pressure sen-
sors on high-tech automotive
engines are one example,
The trick now is to get
enough parts into a comput-
er chip to provide an arm or

leg with the hundreds of im- |
| pulses it needs to move nor-

mally. Look for that to hap-

| pen by the early 1990s,

The first hunt
The first living beings

thought to be hunters lived |

about 200 million to 300 mil-

lion years ago during the pe- |

rinds when
roamed the Earth. Before
that, it has long been held
that all living beings ate
plants and 1-celled animals.
But the theory may soon top-
ple. University of Rochester
paleontologist Carlton Brett
and his colleagues have
found  400-million-vear-old
geashells with tiny  drill
holes. Some kind of undersea
predator is believed to have
ereated the holes to draw out
meat. If the finding holds
water, life on FEarth may be
older than previously be-
lieved.

35

dinosaurs |

o



Electronics

full-maotion viden has ahout
2000 times more informa-
tion. It should come as no
surprise then that 22 years
after Picturephone's debut,
only the wealthiest corpora-
tions have the transmission
lines and hardware needed
for video teleconferencing.
Luma does not reguire
special lines or video gear. It
sends its  black-and-white
snapshots  over regular
phone lmes in two to six
seconds, depending on size.
You can't talk during those
few seconds becavse Luma
converts the video informa-
tion to audio signals for
transmission. By sticking to

| still, black-and-white images
| about the quality of a news-

paper photo, Luma stays

within the voice bandwidth

of a normal phone line,
What yvou'll see on the 3-

Y in. screen of your Luma

phone is a still photo of the
party vou're talking to, and a

§ moving image of yourself. To

send yvour image to the other
party, yvou mug before the
fixed-focus 16-mm camera
lens and press the SEND but-
ton. You can change the pic-
tures—or send none at all,
since each user controls the

W camera at his end.

P

Caller using desktop Luma phone sees |inset) large photo of ather
party, smalier image of herself taken by the phone’s 16-mm lens,

"ext time Crockett and
Tubbs need a positive
I.D. on a suspect, the “Mi-
ami Vice" lawmen won't
have to wait long for the mug
shots and prints. They'll sim-
ply dial up Records on their
Luma telephone and watch
the documents appear on its
TV sereen. If the computer-
age gumshoes need copies of
the bad guy's photo, Luma's
video processor will spew
out prints in seconds,

The Luma telephone is no
more a figment of imagina-

| tion than any of the other

high-tech gear used by
NBC's prime-time crime-
fighters (gsee The Machines
Of Miami Vice, page 89,

May '86). You'll find it in
retail stores and the Sharper
Image mail-order catalog,
priced about §1450. That
might seem a lot, but the
Luma's come a long way.

ATET first introduced its
Picturephone during the
1964 World's Fair in New
York. That futoristic prod-
uct displayed moving video
images of the party at either
end of the line.

The Picturephone has vet
to reach your living room
becausze of cost. Not just the
cost of the phone, but of the
super-wideband transmis-
sion lines needed to accom-
maodate motion video: Com-
pared to a voice signal,

£l

You're not limited to send-
ing your own image. You can
place other objects in front of
the lens, too (a selection of
lens adapters makes it possi-
ble to focus other images
clearly). In faet, Luma Tele-
com believes law enforee-
ment agencies will use Luma
to exchange identification in-
formation. Besides  this,
there are dozens of business
applications for seeing a doc-
ument immediately. If a
hard copy is needed, Luma
has a video output port that
connects to Mitsubishi's $390
video printer (see Home
Video, e 43, Mar, "BB).
Luma Telecom is a subsid-
iary of Mitsubishi Eleectric
Sales America. Luma was
developed in the 1.8, and
it's made here, too,

Besides being a photo-
phone, Luma also is a tele-
phone. Within its desktop-
gize chassis (12 in. square, 9
in, tall) is & wide array of
automated dialing functions
and even an electronic direc-

tory with memory for 100
numbers. You can even use
this memory in conjunction
with the alphanumeric key-
pad to take down brief notes
during & phone conversation.

Muscle chip

Another American company
with a unique contribution to
electronics progress is De-
troit's own Energy Conver-
gion Devices, which recently
unveiled its revolutionary
DIFET transistor. Among
other things, it's one break-
through needed to make flat-
panel LCD televisions possi-

ble (see Futurevision on

page 67 of this issue),
Basically, DIFET (for
Ef-

Double Injection Field

TV breakthrough: microscope
enlargement of DIFET chip.
feet Transistor) is a new way
of making transistors put out
1() times more current from
lower power input—and
faster. The new chip is made
from amorphous  silicon,
which is cheaper than the
pure erystalline silicon used
in conventional high-output
transistors,  Until  now,
though, amorphous silicon
could not deliver as much
current as the real thing.
Besides being leas costly,
amorphous materials can be
shaped into larger integrat-
ed ecireuits than pure silicon
permits. The result: faster,
more powerful microproces-
sors for video displays and
computer operations.

Late news

Speaking of Futurevision, as
we go to press, Hitachi is
showing a flat-panel TV only
Yy in. thick, The &-in. diago-
nal prototype has a gas-plas-
ma screen (see Troveling
Light, page 97, Feb. "86) that
uses 95 percent less power
than earlier versions. Hita-
chi says a 40-in. display (still
L4 in, thick) would weigh 66
pounds, ™
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You're safe with
a lock from Segal®
on your door.

Police and insurance
authorities around the country
recommend the Segal brand
vertical deadbolt lock for top
security. You can install it easily
with screws, yet it will stand up
to a prybar better than
the door itself!

The Model 666,
shown here, in cast
bronze with keyvhole
outside and thumb-
knob inside lists for
only $32.53.
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Segal also offers you a
horizontal deadbolt which
fits right into the door.
Despite its sleek
look, it conceals a
strong one-inch
deadbolt. Fits
new doors or
existing doors with holes up
to 2-1/8 inches diameter. Solid-
brass pick-resistant cylinder with

keyhole outside and thumb-
knob inside. Model 520
lists for $21.88.
Easy installation.
Compare Segal
brand against others,
All our locks are made

A §

in the USA with the finest parts

and a lifetime guarantee.

»

instead of an imitation,

and relax!

I:REE! Send for your Home Security Test

from the makers of Segal products
The Mew F ||_|¢|Jr||| Lok & Hardware Cao
P, Box 544, South Noraalk, CT (6834

MNime

Buy a Segal brand,




Aviation

The Velocity crulses at ower 200 mph with a 2000-mile range.

ecently, | had the chance
nl_ll I.I_‘. e |l|I the most
promising of this year's crop
of new kit-built aireraft. Tian
Maher's Velocity seems to
have it all. Modeled some-
what loosely after Burt Ru-
tan's canard-equipped Eze
series, Velocity affords im-
pressive  stability  profile,
control response amnd perfor-
IULICE,

Cruise is over 200 mph
with & 180-hp engine and a
fixed-pitch prop, Maximuom
pange 12 over 2000 miles. All
four seats in the velocity are
|i,|,|'!|3l" r'I:llll,Ij_'ll Eir I:'-.|'|-'|I you
from having
vour engagement to the per-
son next to you after a long
flight.

Dan iz getting ready to
offer a complete Velocity kit
that can be fully assembled
in about 800 hours. It should
comme in at 320,000 minus the

Ly announee

engine, prop and instru
ments, A quick visit to his
I'.'1|'1-|I'I'.' at the beautiful air
strip in Sehastian, Florida,
convineed me that he's defi-
nitely on the right track. A
full Might report will be ap-
coming

Battle of Britain
The United States Aerobatic
Team fipures to do well in
international  competition
over Britain next month.
One team member in partic-
wlar will be carrving great
expectations aboard a new
airplane based somewhat on
the “Laser” monoplanes
gaining  aerobatic  promi-
nence today. Clint MeHenry
iz now flyving the German-
built EXTRA 230 with
amaging finesze and skill for
the short time he has heen
]-rirﬂrgu;i to own it. So far,
he seems to be qguite happy
with it—eestatie, actually.

Clint is an Eastern Air-
lines pilot due zoon to cele-
brate hig G0th birthday, aml
he's a longtime acrobatic
competitor. His EXTRA 230
boasts & Firewall Forward
modified Lycoming engine
offering 230 hp.

In my test flight of this
aircraft, I was thrilled with

the handling and  perfor-
mance, Response Wis
breathtakingly  fast. Most

wmazing was the fact that |
performed aerobatic maneu-
verson only 75 to 20 percent
power. The EXTRA 230 re-
tains energy like a miser,

Water wings

The MNavy's first aviator, Lt
Theodore Ellvzon, flew the
Navy's first aircralt from
Glenn Curtiss’s baze on Lake
Keuka in Hammondsport,
New York, 756 vears ago this

Log of Nawvy's first test flight
reveals daring non-instru-
ment trip.
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month. Hammondsport s
celehrating with flv-ins, amd
a fight of a replica of the
Cheiginal Curtiss A-1. Thou-
gands flocked to Hammond-
gport at the end of June fur a
weekend that included the
showing of some interesting
first-flight memorabilia, in-
cluding the flight log shown
below signed by both Curtizs
anil Ellyson. After the first
Qight to a strip nearby, the
log notes, Ellvson made the
return trip with no instru-
ments, no radio and in the
dark, Now that's lying!

Cub heaven

Speaking of anniversaries,
next year marks the 50th of
the Piper Cub. The depend-
able and playful nature of
this very popular 2-seat air-
craft has made it worthy of a
celebration. But first, the
warmup: Piper enthusiasts
are planning a fly-in this
month to the original Cub
plant site in Pennsylvania.
Dubbed “A  Sentimental

Journey to Cub Haven,” the

event iz expected to draw
hundreds of Cubs and other
rag-wing Pipers, Thousands
of pilots owe their early tute-
lage to the forgiving nature
of the J-3, often attired in
Cub Yellow paint with a
black lightning bolt on its
side. If you plan to fly in to
William T. Piper Memorial
Airport July 13 to 19, ask for
me. | wouldnt miss it.
—fim {'Jfli‘-’phr-”




Best way
to learna
useful skill
IS to get
paid while
you're
doingit.

Ask sbout the new G.L Bilt
This program may nof be avallable after
September 30, 1586

Call: 1-800-257.1212

Or Fil Dl Caupen and Mall Today!
To: A Force Ressrve Recrulting Office
P O Bax 1008

Warnar Fobire, GA 31008

harma

AOOESE

That kind of action has made the Air
Force Reserve one of the best deals
going today. Qur many “garn while you
learn” programs — especially in building
and construction trade related fields —
will pay you to learn a useful skill. You
may be selected to attend one of the Air
Force's fine trade schools or receive on-
the-job training. Just spend one weekend
a month and two weeks a year with the
Air Force Reserve. It's one of the best
paying part-time jobs around. And the
valuable skill you'll learn gives you great
training and the necessary experience
toward a challenging and rewarding
Civilian career.

—————————— — — — — —— — — — — — — —

City, State, 21p

Phone Py SEnalp

Date of Bartn_

AlIR FOBC'E RESEH VE’

A GREAT WAY TO SERVE



Car Clinic

REG WOODE
MERCER, PA

vears, Help!

Here it is. In 198}, less-
than-perfect  infegrated-cir-
cutl voltnge regulators were
installed n the alternators
on a nwmber of Chevys and
ather GM models.

The troublesowe regulo-
tors have been allowing sta-
tors and rotors to bwrn out.
Mechanics working on the
problem see only the dom-
aged stator or rolor and re-
place that, Bul the fauliy
regulator remains in the
sysfem, cousing alternotor
damage to recir,

If wour situation fifs this
description, see if there's an
L imprinted on the vegulo-
tar. If not, get a wew regiela-
tor from a GM dealer, [t
should have the L o if,

If the regulaior presently
in youwr alternator is marked
with an L, whoever works on
the car showld test the charg-
ing system to make cerfain

should.

Suppose the rvequlator's
okoy. What eould be eausing
afternators to fail? There are
these possibilities:

1. Ome or more bad electric
grounds.  The generofing
system hos  three  grownd
connections. One is the bal-
tery negative cable. Another
isa wire that hranches uff the
battery negative eable and
attaches to the car body, The

| S—

40

it's performing the way il |

Help wanted

have a 18984 Chevy Ca-
maro with the basic 4-cyl-
inder standard-shift engine.
My problem is alternators
that burn out at an alarming
rate—three so far in two

thivd 1s @ sftrap between the
engine and firewall. Make
sure afl three copnections
are in place and are clean
el tight.

2. Faulty velnnlt alterna-
tors. If you've been replacing
burned-out alternators with
rebuilt units, you may not be
getting sound parts. If you
need another replocement,
you might want to have a
GM Delcotron imstalled this
time around,

3. A loose battery thal's
bowncing up and down on
rowugh roads, grounding if-
self against another part of
the car. This causes a short
circuil that wmay domage the
alternator. It's remote, but a
possibility nonetheless.

Eiﬁm

Oil foils

General Motors says it's seeing too many cus-
tomer complaints of binding and non-working
lock cylinders in doors and in trunk, hatchback
and fuel-filler lids. Trouble in many cases is

 itemr concerned o

P paired hearing and

Up volume

Thanks to all of
you who responded
fo the April Car
Clinie (page 30
abowt  thit  wew,
higher noize level
GM  twrn-signal
flasher. To refresh
your memory, the

IN4001

reader who had tm-

needed a  loud-
sounding flosher to
warrn him when sig-
nals failed to can-
cel after a turn, I

TURMN SIGNAL CIRCLIT
TO LEFT

TO RIGHT

IN4OO

50041

reported that the
GM flasher (part
No, 10051073} fills
the bill but appar-

ently I was misled. Readers |
tell me the flasher is no lowd- |

er than the oruginal.

Maybe idens other readers
suggested Lo increase furn-
signal dectbels will help, 1
have room for only tiwo; One
was sent by o veaders from
different arens—Bob Bryant
of Paoli, Pennsylvania, and
Neil Power of Coluwmbia,
Californin. Both write abowt
a divechional light buzzer
made by Honda for motorey-
cles, but which will fit any
car. The buzzer, which sells
for 35, eomes with wiring
tnstructions that describe
howe to tap the uwnit into a 12-

being caused by well-intentioned owners using

penetrating oil.

“Penetrating oil does not lubrcate lock cylin-
ders, but washes out factory installed lubricant
instead,” the company claims. This results in a
lack of lubricant and trouble. Furtharmora, wamns

(GM, lock de-icers that contain alcohol are just as
bad. since they also lend to cut the factory-

installed lubricant.

To refortify factory lubricant, use a graphite

lubricant recommended for lock cylinders. A
variety of these are sold in hardware and home
supply stores. One mentioned by GM is sold
under the brand name Lock-Ease.

Simple circuit features an adjustment for
volume level of turn-signal flashes.

volt electvic syatem, Accord-
ing to-Neil, “I put one o my
Cadillac and had fo muffle
the sonund—il was that lowd.
Tell readers to check cycle
shops.”

The other suggestion was
senl along by Jokn Niolon of
Hueytown, Alabama, [V's an
wp-trofwme device made with
two INjoo1 diodes, a 500-
ok 10-turst potentiometer
and a Mallory SC-628 Sona-
lert (see illustration above).
The volume is set by adjust-
ing the potentiometer.

“The diodes and potenti-
ometer can be installed on

{ Plense furn fo page 42)

COPERATE LOCK
TO DISTRIBUTE
LLBRICANT
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FREE When You Join Now— ..,

7 very good reasons to join [ e -

the Electronics Book Club 1 ELeCTRGNCS Book Ciue

' P.O. Box 10,
= Big Savings. Save 20% to 75% on books sure to in- Blue Ridge Summit, PA 17214

crease r alactronics know-how I —

e Please accapt my membsarship in the Electronics Book Club and send the 5 volumas
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CAR CLINIC
(Contivued from page §0)

the back of the Sonalert case with
somte hot glue,” John says, “Use a
voltmeter or frouble light and a pin o
Sfindd the left and vight turn-gignal wires
in the harness coming out of the bottom
of the steering colwmn, Then, just tap
leads of the alert unit into the wires.
Incidentally, if you can’t get a Mallory
Sonalert, Radio Shack and other elec-
tronie outlets gell similar type 12-VDC
alarms. They also sell other parts
youc'll weed.”

S marks the spot

1 love my 1985 Nissan Sentra, but can
vou tell me why it's so hard to start
when it’s raining? The dealer has gone
over the car from one end to the other
with his fancy electronic diagnostic
equipment and finds everything in or-
der. We need help.
ROBERT LOMBARDI
MACON, GA

I can give you one good reason for
wony trowble, but don't blame the dealer
Sor wol knowing this. It's brand-new
informition.

Many 1985 Sentras, Stanzaz, Pulsar
NXs and 300ZXs wmay start hard
and/or hesitate in wet weather because

Chain of events

Laurance Kracker of Fort Lee, Vir-
ginia, became concerned after read-

ing the warning aboul rubber timing bells
in the Mov. ‘85 Car Clinic (page 18). So
despite the fact that his Olds, like most
cars of the "80s, '70s and early '80s, uses
a metal timing chain, he undressed his
1966 Deita B8 to have a look.

Kracker points out that the chain may
be metal, but the gears are nylon. Ha
discoverad: “Not a single one of the nylon
leeth on the large gear remained. The
chain was riding on luck.”

He replaced the chain and both gears
and now has a shot that his Olds will roll
another 152,000 miles without trouble,

Gale Burton of Sun City, Arizona, didn't

fare as well with his 72 Plymouth: “The
chain on the engine jumped off the worn
plastic sprocket at 130,000 miles, resull-
ing in bent pushrods and exhaust valve
stems and a big repair bill. From now on,
all my cars will be inspected in this area
every 60,000 miles, no matter whether
they have matal, plastic or rubber timing
chain components.”

That's a good idea, folks, because drag
racers have discoverad that the nylon
teeth outlast steel ones! But it is a big job
that often requires remaoving the oil pan or
raising the engine.

Essential
Tools
For Your

Garage.

You know the value of havin
the right tools for the job at hand.
Easy-lo-use, sasy-on-the-

cis
o it e
performance.

Hm&un‘l I B-33
ENGINE CLEANER cleans all Ium
line and diesel powerad equip-
ment . . . from your car's engine to
|awn and farm equipment, too!

It removes dirl, 58 and
road grime fast. And takes off tire

|
1
:11:;::u r:iul pil staing j
No shep is complete without it. |
Berryman products are guaran- |
teed. 5o ask for them wherever
you shop for parts.

e
4

Guarantesd Quality Since 1918

3800 E Randod Ml Rg
Agfington, Texas TE011
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of porous distributor caps. Check the
top of the cap for the letter 5.

Since you're having this trouble, I'll
bet you don’t find an 8. I faci, many
mrners of 1985 Sentras and Pulsar
NXs having engine numbers between
E16-001001A and E16-053635A, or
E16-581108 and E16-711337 won't find
an S on thetr distributor caps either,
and should tell dealers to get them new
caps (part No. 22162-17M03). Owners
of Sentras and Pulsar NXs buill for
sale in California that need the new S
distributor cap should wse part No.
22162-15M03.

Now that I may have solved your
problem, let me help similarly troubled
owners of 1985 300ZXs and Stanzas. If
your car i3 a J00ZX with an engine
nuwmber between V(G30-237552 and
VG30-365717, wse part No, 22162
12P04 to get your new S cap.

If the car is a Stanza with an engine
number that's beliveen CAZ0-214475A
and CA20-270131A, or between CAZ0-
1009238 and CA20-1552T48, you
should get an 8 distributor cap having
part No. 22162-D3302.

L of a problem

Is there a fix for a 1985%: Ford Escort L
that from day one has started perfectly
in the morning, but then falters and
stalls until the engine gets warm? The
dealer says the idle, choke and timing
are adjusted to service manual specifi-
cations. The ecar has a 1.9-liter carbu-
reted engine and 4-gpeed transmission,

SERVICE TIPS

® |f you're getting cruise control speed
Huctuations in a 1985 Toyota Crassida,
Camry or Corolla, the cruise control com-
puter may have to be modified, TSB
Electrical-011 says how.

u |f you have a 1881-B6 GM model that
cuts oul when shifting from P oor N o D or
R, determine if the transmission is a THM
200-4R or THM 700-R4. If 50, the torque
converter clutch (TCC) may be engaging
because of a faulty TCC valve in the
pump cover, A solution to this problem is
available. As a point of reference, Pontiac
TSB B6-7-20 tells all.

® The minute that sliding side door on a
1985-B6 rwd Dodge Van or Wagon fails to
open, have a new nonjamming latch as-
sambly (part MNo. 4354039) installed as
per TSB 23-25-85.

B Stop a transmission fluid leak from a
1980-85 Ford/Mercury or 1982-85 light
truck that has automatic overdrive (ADD)
by installing a new front pump seal (part
No. C2AZ-7A248-A). The repair is dis-
cussed in TSB 85-24-7.

B Speaking of leaks, if your 1986 Nis-
san D21 hghl truck has an oil leak from
the rear of the engine, it probably isn't
serious. Sealing the threads of the oil
pressure swilch should stop it Some oil
pressure unils instalied in production
didn't seal. Refer your dealer lo Service

Please give us a hand if you can.
ROBERT MAYOTT
SYRACUSE, NY

I doubt if a car this new has had time
to develop any of the bug-a-boos nor-
mally attributed to older vehicles that
have this trouble. I'm speaking of such
things as dirty or damaged choke and
idle system parts, a defective choke
vacuim piston, a faulty hot air systen,
a bad EFE system, a disruptive EGR
valve and vacuwwm leaks. Save investi-
gating these if what 'm about lo sug-
gest doesn'l straighten things out,

mienl procedure for this engine that is
not in the service manual and whick
may have eluded the dealer. It's ouf-
lined in fechnical service bulletin
(TSB) 85-19-7. The TSB emphasizes
that the idle-speed adjustment for Es-
cort and Lynz 1.9-liter engines should
not be done as divecled in the service
manwal. Specs printed in the manwal,
however, should be used, ™

DO YOU HAVE A CAR PROBLEM?
Jusl azk Mort abowt if. Send gonr guestton o the
Car Cltwse. Fopular Mechanics, 22§ West STTh SY.,
New York, NV poors. While leftevs conned b
ansiened tndroitually, prodloms thal are of genenal

There's a different idle-speed adfust-  interest witl be discussed in the colusm.

Advisory Bulletin (SAB) TS B6-043,
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SOLID WOOD CLOCKKITS

AMOUS FOR QUALITY THE WORLD OVER

5 OFF OUR {'-'1: ?‘h'ﬂi. ’i'hl:iiiiiﬂlll ASE
SHUE 124 CATALOGFRICE | Order amy clock on sale in thas ad
SALE PRICE INCLUDES: sDeluxe and receive absalsicly FREE tha
moving moon dial ®Lyre pendubum 5olid | Bemd utiki L L)
brass sclf-leveling movement #Solid brass | ATEtes el oM e
S o
[T L] L] 0
Ca e was $499 er m quantities basy
| COMPLETE KIT SALE 5375 gt ol seliecy el
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Easy-torbui. 15 eS| i wPrecision cut
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mn. Sobid brass move- | b, bems hardware
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Tﬁlui‘:;al';-mm G IR, Bk h;:' iy #Xax13e8'n inches,
Catalog price was 16
COMPLETE KIT SALE $169 Catalog price was §233
Includes FREE Vac COMPLETE KIT SALE 149
“Chimes like & full-sire grandfather™ Includes FREE Vac

PLACE YOUR ORDERS

TOLL FREE
1-800-321-1089

ALL MAJOR CREDIT CARDS ACCEPTED.
Want to receive our FREE color catalog
mailings? Send your name & address to:

‘VIKING CLOCK CO., sox 490,

Dept. PMB86, Foley, Alabama 36536
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* When you put a satellite in orbit, you want every possible assurance that it will perform. That's why
corporations and governments all over the world ask NEC to build their satellites.
Even if you don't launch objects into outer space, it's comforting to know that NEC puts much of our
satellite PCM digital technology into our Compact Disc players for the home
While most high fidelity companies have only two or three years of experience with PCM digital audio,
NEC has been at it since 1965. So it comes as no surprise that other manufacturers are now imitating the

digital filtration and high-speed switching our CD players have had from the beginning. And it's no surprnse
that independent critics in America, Europe and Japan have awarded NEC's players top ratings.
You see, building satellites is not enough for NEC. We feel obligated to

- ;
take the world’s most advanced technology one step further. Into your home. N E‘ ‘

IV A0 b e F S A e TG0 Dt w1 Gt Vo, 8 50N We bring high technology home



BY BOB VILA

Home security

when working on an old-
er home, many people

will pay close attention to |

architectural integrity, peri-
od detailing and antique fix-

tures, but give scant atten- |

tion to the issue of home
security. While the latter is
less glamorous than the for-
mer, it certainly is impor-
tant. According to the FBI,
maore than 6 million Ameri-
can homes were burglarized
last vear, that's about one in
14 homes. Due to this, peo-
ple are starting to look be-
yond ordinary security items
such as locks or window

grates to an assortment of |
high-tech security products. |

As a result, the home securi-
ty business enmjoyed a very
good year, with almost $6
billion in zales.

Unfortunately, there is no
foolproof way to prevent
burglary. If a thief wants to
get in badly enough, he prob-
ably will, repardless of
whether your doors are wide
open or made of solid steel,

However, here's the good
news: The more you're able
to increase the risk to the
potential intruder, the less
tempting a targel yvour home
will be.

Most burglars follow a
pattern. First, they like to

operate without forced en- |

try. More than 40 percent of
residential burglaries do not

Conlribiuling Editor Bob
Vila is host of public televi.

gsion's “This Old Howse,” |
funded by Owens-Corning |

Fiberglas,
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invelve a break-in. Many
times, a burglar even uses a
key.

Burglars are most encour-
aged to strike when they
think your house is unoccu-
pied. A thief looks for signs
that you're away: a dark or
guiet interior, unretrieved
mail, an emply driveway or
interior lights which remain
either on or off for many
hours at a time.

Burglars need to work
quickly. They know the
more time it takes to break
in, the greater the odds of
their being detected.

Seven potentlal entry paoints for a burglar: 1. Front door, protect it with key and deadbolt locks. Wire it
to a perimeter alarm system. 1. Glass lights above the door thould also be wired to perimeter alarm. 3.
Front casement windows are accessible by a step ladder. Remove the handle crank once they're shut
and wire It to perimeter alarm. 4. Baement windows are extremely vulnerable and are a good
candidate for perimeter alarm, a key sash lock and bars or grille. 5. Siiding glass doors are easily
accessible. Block them with stops. additional locks and wire to perimeter alarm system. &. Shield the
garage door windows from the inside with pleces of shaded acrylic panels. 7. Windows above the
| garage should be protected with sash locks and wired to perimeter alarm system.

Here's how to fight back:

Lock your doors and win-
dows when vou're away from
home. And be sure your
house keys are accounted
for,

Use a remote-control tim-
er to turn your home's lights
and appliances on and off at
irregular intervals. This will
give your home an occupied
look. If you go on vacation,
arrange with a friend before-
hand to pick up your mail and
newspapers and eliminate
other telltale signs that
you're away.

Make sure all doors are
strong, tight-fitting and se-
cured by good locks. Win-

| dows should be equipped

with effective locks or, for
certain windows, bars and
grilles. Install bright, hard-
to-reach exterior lights in
doorways and vards.

Doors, windows
and locks

A burglar often starts off a
heist by examining a home's
exterior. If he finds a door
with a hollow core, he'lll
probably rejoice. Most can
be broken through quickly.
On the other hand, a tight-

| fitting, solid-core wood door

at least 134 in. thick or a

! metal door would be likely to

7

discourage him—especially
if it's equipped with a well-
built deadbolt lock ($20 to
£50) and a properly mounted
strike plate.

Doors with glass panes of-
ten attract a thiefs atten-
tion. To prevent him from
breaking the glass, reaching
in and opening the door from |
inside, secure the door with
a double-keyed deadbolt lock
{one that's opened with a key
from both inside and out-
side],

Sliding glass patio doors
may also attract a burglar
because many are made with
flimsy locks, Use three com-
ponents to reinforce this
ared, First, insert a length of
pipe in the track to prevent
door movement in case the
lock is removed. Second, to
prevent the door from being
lifted off its track, put in
several large screws, with
their heads protruding in the
grooved section of track
above the door. You'll be
able to remove them but the
burglar won't. Finally, in-
stall a secondary patio door
lock (about 3107 on the lower
or upper portion of the door,

Windows are another
weak link in your home's de-
fenses. Nearly all windows

{ Plense furn fo page 46)

-
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interior sensors detect movement or intrusgion ingide vour
home,

A perimeter system is designed to sound an alarm before
an intruder has entered. However, this system involves
many eomponents and considerable installation time and
expense. In large houses, the wiring in a perimeter system
can be expensive and even intrusive, A wireless system
may be more appropriate,

Interior sensors deteet an intruder who has managed to
break in. Photoelectric, ultrasonic, microwave and passive
infrared sensors can do the job., Obviously, since these
devices can’t distinguish between vou and a burglar, the
best time to use them is when you're upstairs in bed or away
from home.

I believe the infrarved interior systems are the best. They
can detect changes in heat radiation and, thus, sense the
body heat of a person entering the prnte-cte«fl area. They are
less prone to falze alarms than motion-detectors, as long as
thev're not in direct sunlight or pointing at objects that
change temperature rapidly, such as air conditioners or
radiators. They are especially good for homes with pets
because they can be pointed at the top half of the room o
pets won't set them off.

I recommend combining perimeter and interior sensors
in the same system. Ina 2-story house with a basement and
second-story windows, you might employ magnetic contact
switches at all entry doors and infrared sensors to guard
rooms and halls,

Select an alarm company by asking vour friends; they
might have recommendations. Before signing a contraet,
get at least three written estimates,

Finally, if you're fortunate enough to live in a Crime
Watch community, join in. You'll be looking out for your
neighbors’ homes while they look out for yours. ™

OLD HOUSE RESTORATION
(Canfinied Froo page 531

are accessible to burglars, especially first floor, basement,
and those near balconies and fire escapes.

Take these precautions:

Double-hung windows should be locked with a keyed sash
lock with a large, protected latch area. Basement windows
should be secured with grilles or bars with a safety latch for
inside opening. Windows with air conditioners should be
secured by fastening to the sill or window frame,

Alarm systems

You should consider buying an alarm system if you live ina
neighborhood with a consistent history of burglaries or if
your house is frequently unoccupied for long periods. Self-
installed alarm systems cost from about $50 to more than
$500. Professionally installed systems start at about $1000
and typically cost 32000 for a 3-bedroom house.

Most-do-it-yourself security systems come with a “local”
alarm, namely one that activates a bell, siren or lights
inside or outside of the house. A wide variety of these
devices are available, often in kit form, at hardware and
electronics stores. They are intended to safeguard vour
property by scaring off a burglar when you're away.

A professionally installed system, however, is better
equipped to protect you while you're at home, For a small
monthly fee, the alarm can be hooked up directly to the
police station (where allowed), to a monitoring service
(usually the company which installed the system) or the
telephone of a friend or relative. Smoke, temperature and
moisture sensors can also be included.

Alarm zystems have perimeter or interior sensors, Pe-
rimeter sensors guard exterior windows and doors, while
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Half of this ad is painted wood.
Half is Restoration” Vinyl Siding.
The only way to tell the difterence...

.18 tO wait five years.

Introducing Restoration® Vinyl Siding from Wolverine,

Our apologies to Mother Nature, but, as you can seg, our
new Restoration solid vinyl siding not only looks like real
wood, it's actually better. It lasts longer. It never needs
painting. And it costs substantially less,

Restoration solid vinyl siding comes in seven beautiful
colors. The color is actually part of the vinyl, so Restoration

will never peel or blister. Never. That's one of

" This O House ™

For more information
on the entire Restoration
Collection, a family of
sofid vinyl accessories designed to accent and beautify
your home, call Wolverine Technologies at 1-800-356-8722
fin Michigan, call 313-386-0800) for a free color brochure.
But don't tell Mother Nature.

RESTORATION

COLLECT]ON




Convert Your 1983-1986 Thunderbird
-6, V-8 or Turbo) fo a Popular
echanics Project Car
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New sportswagon s on sale in Europe; will be here fall '87.

ars come and cars po,
And some are reincarnat-

ed. The 480ES—Valvo's

first front-wheel-drive car—
can’t escape comparison with
the Volvo 1IB00ES of the ear-

buckets, And it's a real 242,
with civilized seating for the
+2. With transverse, 107-
hp, fuel-injected Four, the
base model should make an
excellent commuter-seooter.

Fastest 480ES will have
1.7-liter Intercooled

ly Tz, We
stretehed sports-car concept
after driving the old sports-
wagon 1600 miles through

lauded the

Sweden (Omee-Of-A-Kind
Car, page 40, Oct. "72). The
1800ES was an extended-
roofline, tailgated version of
the high-tailing 18003 sport
coupe. The 480ES has the
game 2+2 sportswagon lay-
out, but in a thoroughly mod-
ern adaptation. First of all,
it's front-wheel drive—no
bumps and humps to keep
driver and passenger inex-
tricably bundled in their

The ‘72 sportswag-
on: a unigue and
desirable car, but
the interior was
“too much like the

cockpit of an old

With intercocled turbo on
the 1.7-liter ohe block, it's
pure GT.

Both verzions will come
from Volvo BV in the Neth-
erlands. There'll be a choice
of b-speed or automatic and
made-in-the-U.5. A. air con-
ditioning. Standard are 4-
wheel dises, but unique is
ABS plastic for hood and
front-end bodywork. Price of
the 480ES should start at

$11,000—which means that =

after a decade of gentrifica-
tion, there will again be an
affordable Volvo.

00

VW gull-wing

Three-wheelers go way
back. The first true
automobile was Karl
Benz's 1886 3-wheeler,
Muost since then have
been wimpy, slow, odd-
looking little commercial de-
livery vehicles. But those
dezigned recently have been
sereamers.  The 150-mph
Badsey Bullet was featured
on PM's cover in Oct, "84, In
our story were hot trikes like
the front-drive Trihawk, and
experimentals  like GM's
Lean Machine and Ford's
Cockpit {Three-Wheelers
Are Back!, page 91). The
latest in the experimental
category is VW's Scooter, a
120-mph gull-wing that could
be hotter than a Swatch—if
VW puts it into production.
The 2-seater has a good-
looking, aerodynamic (0.25
Cd), fiberglass body with

Three-wheel Scooter could be
anather Beetle If VA makes It.

great versatility: The gull
wing= and rear window can
be removed for “motorey-
cling.” Buttoned-up, the
Scooter is a tight, comfort-
able sports car. It mounts an
88-hp Four transversely up
front to drive the 13-in. al-
lays; a swing axle holds the
wide, 15-in.-dia. rear wheel
and tire, If the Scooter were
in dealerships for the right
price, VW would have an-
other Beetle,

100 YEARS OF THE AUTOMOBILE
DAIMLER-BEMI 1886-1985

Year of heavy
horsepower
When you've been
making cars—great
cars—for 100 vears,
vou don't celebrate
by goofing off. The

121 mph, With 2T-mpg fuel
economy, the diesel haz a
cruising range of over G0
miles. The $44.000 300SDL
has ABS antilock brakes,
driver-side air bag and anti-
theft AM/FM. The Mercedes

i S

ereative juices are al-
ways flowing at Mer-
cedes-Benz, And es-

The 1987 5L disguised In this unofficial
photo, gets computer-controlled $wd,

pecially this  year. To
commemorate the birthday
of the car, and the company,

diesel heritage now goes
back 50 years, to the '36
260D, first production car
with a diesel.

POPULAR MECHANICS # JULY 19856

Mercedes sponsored a de-
sign competition for a poster

image. The winning entry iz
simplicity itself; The number
100 suggesting the shape of a
car. Another winning entry
for thiz vear is the Mercedes
J00SDL, the most powerful
diesel available anywhere in
the world, Top speed with

| the new, 148-hp turbo Six is

To start itz secomnd centu-

Mercedes 3005DL
with 3-liter turbo-
diesel Six s quiet

and fast. Top speed
is 121 mph from the

148-hp powerplant.

ry, M-B will have a new SL
sports car, The luxurious SL
will be rear-wheel drive—
normally. But if vou pet into
trouble on a slippery road
and the computer detects
wheel slip, 2 4-wheel-drive
syvstem is instantly engaged
to keep vou on track. PM
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. SAVE
Hardware, Home Center and Building Supply Stores

3/8" REV. DRILL FLOOD LIGHT | FRAMING HAMMER| EXTENSION CORD HOSE REEL

$2999 $1799 $999 $599 $1999

Variable speed, revers- 300 watt. [deal lor out- 22 or. Carbon steel 50, 3 wire. UL listed Front winding, non-
ing drill. Pawertul. light- door o securlty use head w/checkerad Meets OSHA require- rusting Holds 150 of
weight (7144 (BR 3000) tace Hickory handle ments for outdoor & W hose (23-890)

(T% 2450005} indoor use. (3154)

ENTRY LOCKSET WHEEL BARROW SHOP VAC ‘WOOQD BIT SET
$A& 88 i I 97 SA99
= 5.00 Mifr's Rebate”
2-bag apron w12 Ext. use. Includes 534,?? Alter Rebate & gal Wet/Dry. 4 tree & Po's. Made lor power
pockeis & sim:r. Ideal deadiaich for exira 4% e 120 vr dccessories Shuts ol locls. 5 bits plus &° extan-
gift. Simulated leather security. Bright brass guarantes -Lsm when full (7o0-02-62) sion wihex key. (B85E-5)
(VP 1527} finish, (4007 US3 CF) g,...,,,, FBF . S Syl

_____

SPRAY AERATOR

SA49

LIQUID NAILS

3 L *lwmn, $949 | $999

With Coupon I With Caupon I With Coupon

| Easyswivel Chrome- |
Finish Screws | Long. sturdy handle | system logether. Guar- plated solid brass. 10y |
on almeost any surface. i dad [EPT053) w/pull kEnob/nall settar I anleed no rust, rol. White | warranty. (252C3

[ 10840} OrF browT. (RWI0D. RBLOOY
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I CLOSET ROD = 4 EDGE SCRAPER | 5"x10' PVC GUTTER
|

I |

|

Holds where nails won't | M.ju:tuble 30°-48 244" lifetime blade. One person can snap

| go. Easy to apply. Use i

I wnsons

SEE THE YELLOW PAGES FOR YOUR
NEARE T PRD HAPDW ARE ““ “Pro Advice Plus

a Redal Good Price”




Cycles

BY NORMAN
MAYERSOHN

nology built into to-
dayv’s motoreycles, vou'd
think that all value-minded
riders would flock to the
very latest machines with
smooth-running Fours and
multi-adjustable  suspen-
sions.  Fortunately, the
world of cyele riders i3 a
rather diverse group, many
of whom value simplicity of
design and a classic profile
over a 150-mph top-speed
potential. As dazzling as su-
perbike spec sheets are, the
demand for mechanically
spare V-twins has never let

Harley-Davidzon.

Unable to blind all of their
buyers with seience, the Jap-
anese Big Four resorted to
building their own clones of
the wvenerable Milwankee
original. Clearly the best ex-
ecution to date has been per-
formed by Suzuki.
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Among the crowd of Harley-Davidson look-allkes, Suzuki's Intruder
stands out as most faithful to the original concept.

th such superior tech- |

up, much to the delight of

via forked rocker
arm  assemblies,
Rubber front en-
gine mounts keep
vibration at a lev-
el appropriate for
a machine of this
genre.

A very close
look at the Intrud-
er reveals that the
engine is in fact

| liguid eooled, de-

spite the presence of deep,
cast-in fins on the cylinders
and heads. The radiator is
downplayed by its tall and
thin profile, to the point
where vou'll almost overlook
it in the side view. The water
jackets keep a lot of the me-
chanical racket inside, =0
only an authoritative V-twin
burble escapes from the split
exhaust system.

After establizhing the me-
chanical basis of an H-D
lonk-alike, Suzuki's engi-
neers went to work on the
fine points. Picking up every
styling clue and subtle nu-
ance usually credited to the
Milwaukee marque, Suzuki

. softpeddled the manufactur-

{ that.

Suzuki pulled out all stops
to make its VET00 Intruder a
worthy contender. For auo-
thenticity the engineers
drew up a 45° V-twin power-
plant, equipping it with stag-
gered crankpins and a 69%-ce
displacement. Though the V-
twin layout dates back to the
Stone Age of motoreyeles,
the mechanicals are up to the
minute.

The chain-driven single-
overhead eams in each head
open four valves per cylinder

| Flat handiebar set makes for
reasonably comfortable riding,.

er's identity with a simple
winged “8" on the gas tank
and barely a mention beyvond
The de-

V-twin is a true 457, uses 4-valve layout.

the up and down gyrations of
the shaft as throttle position
changes.

Around-town  eruiser or
not, the Intruder could cer-
tainly stand more braking
power. A rear drum and sin-
gle disc up front don’t have
the power to make you feel
like pressing vour luck on
any streich of road, and the
long front fork is given to
flexing when pushed hard.

The Intruder buyer's big
decision will be choosing be-
tween the flat, drag handle-
barz or a buckhorn set, and
whether the classie spoke or
newfangled cast-alloy rims
best suit his psyche. De-
pending on those options,
| the price runs from $3199 to

With its Buick-sized help-

signers did their
homewark well,
studving Ameri-
can choppers in
their  natural
habitat, as they
sueeessfully
pulled off the im-
age of a grace-
ful, bare-bones
machine. That
means  that a

number of fea-
tures we've
come to think of
as standard equipment are
trimmed from the Intruder:
There's no tachometer, gas

| gauge or trip odometer to

clutter the rider's view.
Shaft drive may be slight-
ly unconventional from a tra-
ditionalist's point of view,
but in terms of low-mainte-
nance riding enjoyment,
there's nothing like it. The
twin-shock rear suspension
is adjustable only for pre-
load; by using strong springs
it does a good job of damping

Fhd PHIOTOS BY DM GREEM

Instrument panel is just the classic speedo.

ing of chrome plate, low 27-
in. saddle height and sensi-
ble 465-pound net weight (356
to T0 pounds lighter than the
competition), the Suzulki In-
truder makes a powerful
case that the Japanese can
build a bike that appeals to
the most apple-pie-addicted
Yankee out there. Will they
run Harley-Davidson out of
business? Never happen, be-
cause H-I's diehard follow-
ing seems penetically dis-

{ Please farn to urige 320
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Your
Ultimate
Weapon

nst
Athlete’s

TOLNAFTATE 1% ATHLETE'S FOOT REMEDY

There's no stronger;
more effective way
to prevent and cure
athlete’s foot without
a prescription.

Also available in cream,
powder & solution.

1585 Ladere Laboralodnes

| CYCLES

(Contined from page 51)

posed to buying only real American
steel.

At least now we do have a viable
faetory custom, right down to the mold-
ed frame neck, that combines reason-
able price with leading-edge engineer-
ing and all-American styling to fill the
needs of those who choose to stray from
the ranks of the H-I} faithful.

Long-haul mountaineer

From the off-road bicyele innovators at
Figher Mountainbikes comes a clags of
2-wheelers vou may not be familiar
with—the expedition bike.

The model is known as the bMt. Tam
in the hip Marin County dialect, but
what it means to yvou is that this bicyele
has been designed for both short bursts
up fire roads as well as long-distance
treks.

The specific geometry employed on
the Mt. Tam is a combination of a
relatively short rear triangle and mod-

Fisher Mt. Tam ks an expedition bilce bullt for
both fire-road sprints and long hauls.

erately steep head and seat-tube an-
gles. In theory, that will make it stable
for the long haul without giving up
responsiveness in sprint work. Frame
sizes range from 14.5 in. up to 24.5-in.,
and all but the smallest use 26-in.
wheels.

Engineering is the key to Fisher's
great popularity among the hard-core
mountain bikers, and the Mt. Tam fur-
ther displays that leadership. Built up
of Fisher Tange Prestige quad-butted
tubing, the tubes are sized in propor-
tion to the frame size under construc-
tion. Beautifully radiused, fillet-brazed
joints make the frame a joy to behold.
Thiz construction technique is an
American specialty and, by Fisher's
eriteria, an advantage over European
and Japaneze methods.

Imron paint and a clear coat over the
decals onght to keep it all looking sharp
for a good long time.

Ieing on the ecake includes a New
Tange Unicrown fork, Shimano forged
forktips and mounts for two water bot-
tles and a rear rack.

If your idea of roughing it off road
goes further than an afternoon in the
forest, the versatility of an expedition

machine offers what you could only
build for yourself in the past. With the
Fisher name on it, you'd have to feel
certain that the 31340 Mt. Tam is capa-
ble of getting yvou there and back, with
loads of fun in between.

Classic appeal

While I'm the first to gush adoringly
over the newest high-tech innovation
on any 2-wheeler, I'll also have to admit
to harboring a soft spot for the elegant
motorcyeles of yvesteryear. The one
company that still seems to produce
eycles with one wheel locked in the
1920=, Harley-Davidson, makes no pre-
tenses about heritage and tradition.
While the mechanicals have been mod-
ernized, H-D' has done a land-office
business in marketing nostalgia to the
affluent rider class.

Take a look at Harley's latest back-
to-the-future machine, the FLST Heri-
tage Softail. Every bit of it is designed
to rekindle fond emotions of 1949,
Founding-family descendant and vice
president of styling Willie G. Davidson
calls his Classic American ereation the
New Nostalgia look. If it were a car,
we'd lump it with the neoclassic catego-
ry, much like the replica Cords and
Duesenbergs built on today’s modern
chassis,

The front end harks back to the
original Hydra Glide telescopic front
fork. The rear has the shock-absorber-
less look of the hardtail design, but
concealed gas-charged, horizontally
mounted shocks soak up the bumps, A
cream and red 2-tone paint scheme
solidifies the classic look, covering the
Fat Bob fuel tank and extra-wide front
fender every place where chrome has
not been plated on.

Lest you think that this i nothing
more than a replica of an antique, check

Heritage Softall is all nostalgia in looks, but
thoroughly modern in mechanicals.

out the running gear: the torquey 30-
cu.-in. Evolution V-twin powerplant, 5-
speed transmission and Kevlar-rein-
forced belt final drive. Ewverything
about the Heritage Softail iz big. It
weighs in at 650 pounds dry, and the
price tag is a breathtaking 29099, As a
nostalgia trip and an alternative to
restoring a basket case, that may make
gooid sense. But simply, it's a lot of cool
for the money, ™
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Protect the biggest investments of your lifetime, With
two new special edition videocassettes from Consumer
Reports, the leading consumer advisory magazine.

“HOME, SAFE, HOME" is a complete guide to home
safety and security. From “childproofing” and accident
prevention to security devices and comprehensive insur-
ance coverage."CARS” helps vou make the most informed
buy on a new or used car. Provides tips on getting the
best deal on auto loans. And helps vou decide on the
most appropriate car insurance at the best price. Both
are 50 minute tapes. At just 31995 each, it'’s the most
reasonable premium vou'll ever pay.

RARL LORIMAR

|
| Order direct by calling 1-800-624-2694, in California i
{ 1-714-474-0355 Or send a check for 81995 each plus 65%" tax i
! and 8250 for shipping and handling per cassette to Consumer !
i wrts Video, incfo Kad » Lorimar Home Video, 17942 |
i Cowan, Irvine, CA. %2714 :
i
{ |
| Mame i
| Address -}
] |
: City State Zip :
i |
: Viza/MasterCard & S |
i i
| Expiration Date i
i ... I
1 Signature _ — |
{ i
| HOME, SAFE, HOME: Quantity v BETA: !
| R . . Leie
| CARS: Quantity: VHS: BETA !
h *Cuiloinin reslieris inh i
i




BY STEPHEN A. BOOTH

ummer is here, and photo

opportunities  abound,
Trouble is, many of them
could be hazardous to your
camera’s health. There's
boating, snorkeling, fishing,
waterskiing and white-wa-
ter rafting, to name a few.
But even just splashing in
the surf or kicking around on
the beach will expose your
camera Lo ruinous water and
sand—unless you have one
of the new breed of po-any-
where 35-mm compacts.

Tough waterproof cam-
eras have been around for a
while. Minolta brought out
its Weathermatic-A in 1980,
for 110-film photography. At
the sophisticated end of the
imaging spectrum Nikon still
reigns with its Nikonos—a
35-mm SLE.

Happily, the latest group
of environment-proof com-

L

Splash ‘n’ flash

Canon 35-mm Aqua
Snappy |above|
floats; accessory
sportsfinder base
(left] makes it easy
to frame underwa-
ter shots when
you're wearing

a mask.

pact cameras gives you 35-
mm guality in a package not
much bigger than an Insta-
matic. Some are watertight
down to 10 ft. These include
the new Canon Aqua Snappy
and Nikon Action-Touch.
Waterproof down to 6 ft. is
Fuji's HD-M (Photo [7pdate,
page 156, Sept. "85).

Most compact 358 give you
some form of automatic focus
systern—usually  infrared.
Unfortunately, these sys-
tems don't work underwa-
ter, so the Aqua Snappy and
Action-Touch (even the HD-
M) rely on fixed or zone fo-
cusing. Like all compact 355,
they still select exposure
values automatically for
you—including flash when
needed. Another feature
they share is automatic, mo-
torized film advance—im-
portant underwater.

Canon’s Aqua Snappy has
a fixed-focus 35-mm lens.
Submerged, it focuses from
3to 10 ft. Out of water, focus
ranges from 5 ft. to infinity.
Though the yellow-and-gray
Aqua Snappy floats, you can
fit it with an accessory
base and sports find-

er. The latter
makes it easy to
frame pictures

when you're wear-
ing a face mask or
goggles,

Also included in
the accessory base
kit is a closeup lens.
This lets you focus
within a foot under-
water and 5 in.
when above. For accurate
measuring  underwater, a
closeup rod attaches to the
base; a snap-on viewfinder
performs the same chore
above water.

The Aqua Snappy uses ei-
ther 100- or 400-ASA film. It
costs 200 with accessories,
2160 without.

Nikon's Action-Touch
lacks the aceessory package
{a float-belt is available), but
for $267.50 gives you the
versatility of autofocusing
above water. When sub-
merged, you have a choice of
four fixed-focus zones (2 to
et Ietobft., S5tol2 4t
12 ft. to infinity). It automat-

Mikon:

autofocus by land, manual by sea.

ically selects the proper
speed for 50- to -1600-ASA
films.

Flash!

B The film-less camera has
arrived. By the time you

read this, Canon will intro-
duce an electronic still cam-
era for professional use
(Photo Update, page T0,
Feb. "85 and page 156, Sept.
'85). Like the Canon proto-
type used during the "84
Olympics, the new model re-
cords up to 50 photos on a 2-
in. magnetic dise. An ama-
teur version will follow in
two years. Stay tuned for
more details,

® Kodachrome is getting |
turbocharged. Kodak ac-
knowledges that it's prepar-
ing a speedier ASA-200 ver-
sion to join the venerable
ASA-25 and -64 slide films
later this year. P

PM PHOTO-TIPS ALBUM

A good fireworks shot can evoke
as many ooh's and aah's as the
redl thing. Here's how to captura
the Independence Day action.

Your camera sees fireworks
as moving light sources and will
trace the explosion's pattern on
film for as long as the shutter is
opan. For bast resdlls, aim your
camera al a predetermined spot
and set the focus to infinity,

With adjustable SLR camaras,
sat the shutter speed to B. Use
ASA-400 slide film, and vary the
aperture from /8 to 116 between
shots,

Open the shutter just before
the explosion and close it belore
the embers start to fall.

With auto-everything 35-mm
compacts, make sure your mod-
el goes down 1o a shutter speed
of at least 1/8 sec—and will
operate in darkness (you might
have to frick it by covering the
electric light-metering eye, and
alzo the flash). Shoot with ASA-
100 slide film, and snap the shul-

fer as the rockel explodes.

No matter what camera or film
you use, the slow shutter speeds
involved mean that hand-held
shots risk jiggled images (see
the upper burst in our mukti-gx-
posure example). Support your
camera on a fripod or steady
base and use a cable release if
possible —Amand Ensanian
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Only NRI teaches you to service and
repair all computers as you build
your own 16-bit IBM-compatible
micro

Now that computers are firmly estab-
lished in offices—and in homes, too—the
demand for trained computer service
technicians surges forward. The
Department of Labor estimates
that computer service jobs will
actually double in the next ten
years—a faster growth rate
than any other occupation.

Total systems
training
No computer stands alone
... it's part of a total
system. And if you want
to learn to service and
repair computers, you
have to understand com-
puter svsterns. Only NRI includes a power-
| ful computer system as part of yvour train-
ing, centered around the IBM-compatible |
| Sanyo 550 Series computer,

As part of your training, you'll build

Py

this highly rated, 16-bit IBM compatible ‘

mmplﬂg system, assemble ” AT S M oty e et U

Sanyo's “intelligent” keyboard, mmm i h:m all of this = NRI

install the power supply and m#"' tem. I.E;'.r::.n': 5 meum""d I

disk drive, interface the high- e fptoar e e ke e e i ok Dk S
res«uill.rhur{ maonitor and dot power supply, disk "E.b' 580 mw“mﬂmﬁ”k:ﬂum
matrix printer, even expand the dirive, printer, and and %Mﬂﬂﬂt\'. double-sided disk drive + High
memory from 128K to 256K e sech ot BN sy dioinds e - Moo
RAM. If's confidence-building, diractions dol maiix printe with nearltir quaity mods « Exsy
real-world experience that m.mmmﬂ and mam:r:ahm"

includes training in program-

ming, circuit design, and computer Robotics, Data Communications,
peripheral maintenance. training. Read TV/Audio/Video Servicing, and more.
No experience detailed descrip- Mail the coupon today, and see how

tions of each NRI can prepare you for advancement and
AR = NRI lesson, each experiment you perform. See | new careers in the exciting world of
builds it in each piece of hands-on equipment you'll electronics. If the coupon has been used,
Even if you've never had any previous work with and keep. And check out NRI write to NRI Schools, 3939 Wisconsin Ave.,
training in electronics, you can succeed | training in other high-tech fields such as Washington, DC 20016.

with NRI training. You'll start with the
basics, then rapidly build on them to

ikl SEND COUPON TODAY FOR FREE NRI CATALOG!

microprocessor design, and computer
memory. You'll build and test advanced m’ SCHOOLS

For Career courtes

T i : F - aoproved wnder G2 Bl
electronic circuits using the exclusive | McSrawHIl Continuing Education Centse %&"? ] chack ot detats
NRI Discovery Lab®, professional digital 3939 Wisconsin Avenue, NW, Washington, DC 20016 XN -
multimeter, and logic probe. Like your | We'll give you tomamaw.
computer systermn, they're all yours to !H’EHEEH ONE FREE CATALDG ONLY 7] jnqustial Electroscs [ Appiance Senvicing
km:p as parl of your training. You even [] Compuber Elecirnics with L] Communication Eecionics L1 Small Engine Repair

f r.l _ Mizretompitens o Elacimnic Design Technology [ Air Conitinning, Harling. &
get over §1 J00 worth of software, T Ao FYidea Servicing | Trleghone Servcing _ Riabrigaration
including the popular WordStar and l [ Satlite Bectoancs 1 Digal Bcteonics Servicing [ Locksmaing & Elecironi Securty
CalcStar. 1 Reboties & incesirial Controls [ Basic Beciranics [ Beslding Constrection
| Data Communcaiong ] Bockkeeping & Accouming [] Awtamairve Sarvicing
Send for 100-page |
free catalog Mame (Fisase srinty Age

Send the coupon today for NRI's 100-page | s
ull color catalog, with all the facts about uv'ﬁld’ﬁ'fﬂ Accredited by the National Home Siudy Counall 100-07%
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Gustuwood DO-IT-YOURSELF REPAIR SHOP

‘ A. Spot Weld
Perfectly In 6 Seconds

Make Fast, Distortion-Free Welds

Spot welding has some distinct advantages.
It's very fast — a few seconds for a sound
weld. Because the heat is confined to a small
area (the 4" diameter electrode) it avoids
warpage or distortion. Allows for accurate
control that lets you make consistently
uniform welds.

Easy to Use — Even for Beginners

Hook it to the electrode holder of your AC.
arc welder (set at 50 amps) and ground to car
body. Just pull back trigger to retract
electrode, line up weld point and press head
against the metal. Metal must be free of rust,
paint or grease, Release the trigger and allow
the electrode to contact the metal and glow
for 1-2 seconds. Then raise the electrode with
the trigger and allow an arc to form a molten
puddie of metal (always use welding goggles
or shield). Each weld lakes about 5-6
seconds. Auto manufacturers used spot welds
to build your car; you can restore it with the
same authentic technique.

Converts an Arc Welder to a Spot Welder
It welds any steel between |8-26 gauge,
(Auto body sheet metal is between 18 and 22
gauge). Ideal for welding replacement panels,
floors, brackets, clips, braces, etc. Welds from
one side so il can even do blind panels that
ordinarily can't be spot welded. Comes with
two pressure heads — four prong for control
on flat areas and two prong for reaching into
edge and recess work. Proper replacement
electrodes available through Eastwood. Gun
comes complete with connection wire, spare
electrode, 2 pressure heads and complete
instructions.

4355 Spot Weld Gun — $35.95

4321 Package 10 electrodes — $9.75

4M3A Powerpack for stitch welder-$109.00

B. Body and Fender Tool Kit

Professional quality body and fender tools
work as a comforiable extension of your
hand. The feel is just right — so are the
results. Fairmount uses the correct alloy steel,
which is drop forged and heat treated for
tough body shop use. Then each piece is
hand-ground and polished to the perfect
shape for body work, as well as balanced for

o2

A. Spot Weld Gun

predictable bounce-back (unlike inexpensive
models which bounce all around). The dollies
fit naturally in your hand to back up the
hammer blows. On rough areas our sharp
English file (with holder) smooths the high
spots and shows low areas which need work.
The cight-piece set includes: 2 Hammers,
158G and 150G; 2 Dollies, General Purpose
and Toe; Light Dinging Spoon; 14” Flat
Flexible Body File: Adjustable Metal Holdes
and a copy of The Key to Metal Bumping.
1324 8-Pc. Body & Fender Tool Kit— $99.00

C. Magnetic Welding Jig Holds
At Many Angles

Setting up a weld is easy with our magnetic
Jjig. Has over 12 Ibs. of holding power
enough for most sheetmetal or (ubing jobs,
Housing is 47 by 2%" by %", with permanent
magnet enclosed. Accurately reproduces 307,
45° 60°, 75° and 90° angles.

6523 Magnetic Jig — 514,95

Two or more — each $13.95

D. Flangers For Flush Fit
Panels

Adjust tool 1o metal thickness, flange repair
arca and lay in patch panel. Lets you weld
flush with body metal, which minimizes
grinding and filling. Works in tight areas and
on sharp curves. Perfect results with very little
effort.

6286 Panel Flanger — $29.95

E. Smooth Dented Body Panels
In Minutes

Just attach this 97, 18 gauge stainless steel
disc o your heavy-duty body grinder and
you'll level stretched metal to its original
factory-smooth shape. The secret’s in the
unigue blade that creates heat 1o shrnk mietal
back into shape. 1 has a %" arbor 1o fit
standard grinders (maximum speed 8000
r.p.m.; 5000 r.p.m. ideal).

7001 Shrinking Disc — $29.95

F. Convert Your Arc Welder
For Mig-Like Results

Most arc welders have been designed for
joining %" metal; our stitch welder
attachment controls welding heat 1o produce
smooth, even welds on body panels — limits
distortion and burn-through.

The current's directed through an electrical
solenoid and diode circuil. The solenoid,
which pulses thousands of times per minute,
gives you normal welding amperage while
allowing you to weld thin pieces. Although
the arc never appears to break, the
reciprocating electrode action pulls the
electrode in and out of the weld puddle to
fimit welding heat.

Welding's casy: once you strike the self-
starting arc, lay the rod on the metal and let
the machine do the work. Resulting bead 15



smooth and even, with slag coming off in
large pieces. Easy to master with practice.
The stitch welder's five foot power cord
altaches to any A.C. arc welder's electrode
holder (must run at 80 amps or less). Uses arc
welding rods up to 3/32" steel and stainless.
Tool body cast aluminum with vinyl
insulated grip for positve control. Electrodes
held with set screw and can be easily
replaced. Designed for years of trouble-free
service.
4369 Sutch Welder — $49.95
4372 Arc Welding Rods (2mm dia, 3 Ib. pkg.
approx 120 rods) designed with special flux
for welding shegtmetal — $9.95
4343A Powerpack for stitch welder-$109.00

Welding gloves — your hands deserve the
right protection.
9612 Gloves — $8.95

G. Nibbler Cuts Metal Fast

Our nibbler cuts curves, straight lines — any
shape you need. Leaves flat, no-distortion,
burr-free finish. Uses less effort than ordinary
snips. Chromed steel construction with
cushioned vinyl grips. Heal-treated tool steel
Jaws, Cuts up to 18 gauge steel, 16 gauge
aluminum. Jaws replace easily.

6281 Nibbler — $28.95

6284 Replacement Blades (phg. 2) — §9.95

H. Fabricate Panels With A
Sheet Metal Bender

Will form 90° angles in 20 gauge up to 18"
wide. Bends heavier gauge metal in smaller
widths. Great for reproducing body panels,
covers, elc, All-aluminum. Bolts or screws Lo
workbench,

6260 Bender — $29.95

6261 Clamps — $4.50

I. The Ultimate Guide For
Home Arc Welders

At last — a welding hook that explains tech-
niques in plain English. Takes all the mystery
out of arc welding. Also gives a guide for
selecting the right welder for specialty jobs.
Many sample weld beads analvzed so you
can improve your work, Over 170 pages.
6630 Electric and Gas Welding — $9.95

J. Cut Spotwelds In Seconds

Remove spotwelds without cutting through
the lower panel. %" arbor has adjustable plot
Lo insure perfect cuts without damaging
metal. Pilot pops out slug afier cutting. Works
on air and electric drills (900 rpm max) with
%" chuck. Use with sheetmetal up to 3/16%.
3219 Spotweld Cutter — $12.95

3220 Replacement Cutter — $4.50

K. Sandblast Away Rust

Owr sandblasier is field proven (thousands in
use) and priced right. This sandblaster gives
you the ability 1o remove rust, scale, paini
and corrosion in minutes. Also doubles as air
gun/degreaser for cleaning parts.

The Eastwood sandblaster package
includes all-metal power (same as used on
our larger units), ten foot hose, 147 pickup

(. Nibbler

L. Electric and Gas Welding

tube, spare nozzle and complete instructions.
Just attach to | HP compressor, insert pickup
tube into sand or other abrasive and you're
ready.

8532 Sandblast Gun — 53095

9536 Blast Hood w/Replacable Lens -$19.95

L. Remove Rust Without
Harming Good Metal

Oi-Solv removes rust and corrosion fast on
any metal. Just spray, dip, or brush on and
see it work!! Oxi-Solv is non-flammable,
non-toxic, non-caustic and odorless.

Extra bonus: After removing rust, Oxi-Solv
gives a zinc phosphate coating to metal for
better paint adhesion. Reusable.

3430 Oxi-Solv, 16 oz, — $8.95
3432 Oxi-Solv, | gallon — $24.95

& 1986 Easthill Group Inc.

L. Rust
Remover

TO ORDER CALL TOLL FREE

1-800-345-1178

IN PENNSYLVANIA: (215) 644-4412

30 Day Money Back Guarantee
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Motorsports

Brabham lowrider may be the next hot setup in Formula One cars.

rmula One may not have
F‘quitc- the presence that it
did a few years ago in North
America, when a quarter of
the Grand Prix schedule
took place on this continent,
but it still represents the
genith of motorsports tech-
nology. The twa North
American races on the inter-
national schedule are the Ca-
nadian Grand Prix at Man-
treal (June 15) and the
United States Grand Prix at
Detroit (June 22),
The technological ad-
vances that make Formula
(One exciting are concentrat-

Mew Alfa Romeo turbo Four
puts out 830 hp In race trim,

58

el in the engine compart-
ment, where prodigious
amounts of power are ex-
tracted from little, 1.5-liter
engines running on gasoline,
not the exotic aleohol blends
used at Indy and in drag
racing. Carmakers like Alfa,
BMW, Ferrari, Ford,
Honda, Porsche and Renault
spend millions to develop
these high-tech engines for
use in various race chassis,
One American team has a
Lola chassis. Although the
car and its engines are built
in England, the team is
owned by Chicago's Carl
Haas and is run by fellow
Americans Teddy Mayver and
Tyler Alexander.
The Lola started life with
a d-eylinder Hart-
turbo engine, but
the intention all
along had been to
run the 1986 sea-
son with the new
Ford-Cosworth V6
turbo, The new en-
gine is the suecessor
to the normally aspi-
rated 3-liter Ford-Cos-
worth V8, which was the

most  successful  Formula
One engine in history. Like
the VA two decades ago, the
new V6 was designed hy
Keith Duckworth, and rep-
resents the culmination of
this engineering genius's
thoughts on engine design
over the past 20 vears.
Equipped with a sophisti- |
cated electronic engine-man-

| agement system based on |

the EEC-IV system used in
road cars, the new Ford in
qualifving trim is expected
to produce better than 1MH)
hp. (The 4-eylinder BMW
used by several teams has |
the ability to blast out a ru-
mored 1250 horses for short 3
qualifying sprints!)

The most interesting chas-
giz in which the BMW will be
found is the stunning new
Brabham BT&5,

What sets the new Brab-
ham apart from its contem-
poraries is the low-line sil-
houette the BT556 presents
to the wind, The top of the
body stands only 24 in. high.
With the exception of the
rear wing and the roll bar,
the tallest parts of the car
are the four tires.

To achieve this low pro-
file, team-owner Bernie Ee-
clestone had to persuade
BMW to maodifv its tall 4-
cylinder engine so that it
could run on its side. Anoth-
er key component in the
BTH5 is its new T-speed
transverse transmission, de-
gigned by American gearbox
whiz Pete Weissman.

While super-efficient tur-
bocharger systems can yield
better than 1200 hp for short
periods of time, the amount
of fuel a team can use for a
200-mile Grand Prix is limit-
ed to a little over 50 gallons.
It takes fuel to make horse-
power, so the race horse-
power is effectively limited
to about 850,

The chief edge in race
horsepower comes from
squeezing the most horse-
power per hour from a gallon
of gas, and just as it iz in the
case of highway cars, elec-
tronics plays the key role
here. MeLaren's Porsche-
TAG turbo V6 appears to get
more horsepower from ev-
ery drop of fuel than any of
itz competitors. A lot of the

ik
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credit for that goes to the
engineers at Bosch who de-
signed, built and maintain
the advanced Motronic sys-
toem of electronic engine con-
trols for the TAG.

MeLaren driver Keke
Rosberg has won most of his
races on tight circuits like
Montreal and Detroit, and
MeLaren has always done

=

Ford's twin-turbo 1.5-liter Vé
haz EEC-IV computer control.

well at these two events, so
that makes them doubly fa-
vored.

Actually, when it comes to
favorites, there are no teams
more fervently cheered by
the fans than Ferrari and
Lotus. Based on the merits
of recent performance, the
Renault-engined Lotus 98T,
in the hands of Brazilian
newcomer Avrton Senna de-
serves to be a favorite, Many
longtime  Formula  One
watchers say that the 25-
year-old Senna shows more
pure speed than anyone they
can remember.

Ferrari, on the other
hand, looked strong at the
beginning of the 1985 sea-
son, hut faded as the season
went on, Ferrari didn't show
much promise in preseason
testing or in the early '86
races, so if they only come to
the races to see their favor-
ite team, Ferrari fans may
leave the cireuits disappoint-
edl.

But if they are coming to
gee a technical spectacle,
they won't be disappointed
at all—and they're likely to
gee A heck of a race. i)




AN AFFORDABLE DREAM

Your own self-employment venture that can earn vou $700 a week!

One thing is for sure. If you work for someone
elze you'll never get rich. The boss might, but you
won't, Its his business, he gets all the money,
satisfaction, and recognition. What if you were
free to call the shots?

Chimney Sweeping

Heres & new business where you can earn more
inone hour than most jobs pay for a whole day. Mare
in one week than a lot of people make in an entire
month. Youre the boss. You set the hours and bes
al all, its fun. You'll werk vour tail off, but the business
will be your bakw. I've had people tell me that the
.ﬁ.ljguil Weasgl Chll'hrl{-"!,l Cl:"aw.ng 55;5!9!.“ |i1?r;|.|;:|,,'
changed their lives. Mot just because of the money
they are making or the fact that they use mare Ivory
soap, but mainky because they are motivated. Theyre
doing their own thing and loving it.

How much money?

Recently | telephoned some of the people we
helped get started in the chimney cleaning
business, | wanted to find out—first hand —just
how weil they were doing. With their permission,
| recorded our conwversations. We then had a
record made which you can play on vour record
player when you receive our information. Here's
what & couple of them said . .

Dave Richison, Ohio

“"The 3rd quarter of this year | did $23.000, the
4th guarter [ did $29.000. We should hil
someiwhere between 55 and 60 thousand this
year,

Fran Waits, Virginia

“If we need 3200 ot the end of the week, it’s
stmply o malter of making a couple of phane colls.
The repeats are just fantastic!™

John Moszulski, Canada
“Last month [ worked 18 days. end [ made 2,600
bucks"”

Ed & Mo Simonson, Texas

“We'ne very pleased with it. We're maoking o dream
come frue. We've ahways wonted some land and
thanks to chimney sueeping we now own 30
acres

Just what do these people do to eam that kind
of money? Sweep chimneys. Six io eight & day
if they're fulltime. Tweo or three an evening plus
ten to sikteen on the weekends in the case of pan-
fimers who keep their present jobs. Since the
average charge is $55 for the first and $45 for each
additional in the samie housa, it's easy to see how
Ed and his wife Mo are making two grand a weelk

But Why?
Why would anyone pay 355 to have his or her
chimney cleaned? That can be answered in one
word —SAFETY!

When solid fuels such as coal and wood are
burned in a fireplace or waodstove, they give off
a flammable by-product called soet. What is
soot? Soof is & combination of fly ash and creo-
sote. Crepsote s the flammable unburned residue
left over when wood doesn't burn completely. The
crecsote combines with the fly ash and the smoke
carries it into the chimney fue. This soot then
sticks to the flue. When a quarter inch or more
ar thiz stuff builds up on the chimney walls, it can
cause & dangerous chimney fine

A Chimney Fire

Imagine this tall stack coated ingide with a quarter
ar hall inch of flammable soot, When the right
amount of heat and oxygen get this stuff burn
ing, wou have yourself a real fireworks show. As
the creosote burns, the heat causes the natural
draft of the chimney to increase ten fold, What
you now have is a blast furmnace that looks and
sounds ke a rocket taking off. The temperature
af the chimney fire, 2000-3000 degrees, s enough
to disintegrate the mortar holding the chimney
iogether. The flaming balls of soot shooting «ut
the chimneys top can land on the roof and the
dry leaves surrcunding the house. Needless to
say—this situation is undesirable and the peaple
who've lived throwgh it get their chimneys cleamad
regularly.

According to the Mational Fire Commission
there were 60000 chimney fires in the LS. in one
year causing $300,000,000 of damage. 75% of
all fatal residential fires in Vermont. for instance
were caused by faulty installation and maintenance
of woodstoves. Tens of millions of people are us-
ing wood o supplement the high cost of home
heating. There are over 40 million woodburing
chimneys in the U5, These people need you to
clean their chimneys,

The Height of Technology

How do vou clean a chimney? You do |t as
quickly and efficiently as possible, The maore
chimneys you can clean in a day the more lives
and loss of property vou'll save. And how do you
do a good job in record time? “ou use the most
advanced systern available—The August West
System

One of the key elements in the August West
System is the SootSweeper. This machine is a
high-powered, high-volume dust collection unit
that was designed specifically for cleaning
chimneys. When | first started cleaning chimneys
| used & large vacuum truck. [t worked well, but
they cost over $2{,000 now, | also had a problem
with the 100 feet of hose. It didn't always reach
the fireplace from the outside. The powerful but
portable SootSweeper has the same kind of air
moving muscle as a vacuum fruck, but vou can
mring it right in the house. New filter technology
is the key to its efficiency and dependability

Crther key elements of our system are an assor-
ment of high carbon steel brushes, specially
designed fiberglass cleaning rods. rool safety

equipment, an easy-to-follow handbook with
everything from advertising to chimney design, a
newsletter, telephone consultation and much,
much more. [ don’t have room to go into all the
details right now. Our information kit will explain
everything to you

Add Profits With Accessory Sales
$55 to clean a chimney is great money, but a lot
of sweeps like to earn even more on a job. That's
where Accessory Product Sales come in. As an
August West Sweep vou'll receive state-of-the art
products and technolagy in the Manufacturer's
Sampler Kit included now with each system
Some sweeps claim that they've doubled their in-
come through selling additional fire safety pro-
ducts, and our Regional Workshops around the
country will show you how
I'd just like to say that many vears and a tremen

dous amount of devotion have gone into the
development of the August West System. We are
a strong company with over 5,000 sweeps in our
network! You can join us and count on us to help
you build & business you can be proud of, We are
proud of what we do and the quality of our equip-
ment and service to you reflect our pride,

‘To sum up, then. ..

Sweeping chimneys may not exactly be a “Lazy
mans way to riches” . . you'll work hard . . _but the
pay is exceptional, the demand is steadily grow-
ing and new equipment and methods make the
job far easier, faster and safer than ever before.
Perhaps best of all. this is one of those “dream”
businesses that so many of us are always looking
for: a business with flexible hours, low overhead
and reasonable start up cost, figure about $2500
to -do it right.

Find out more about what its lke to be a
chimney sweep tbeaningﬁb chimneys or more a
week. Just call TOLL FREE 1-800-225-4016
and ask lor extension 473. [l rush you a detailed
information kit with the complete August West
Story and your 33 RPM record entitled, “Mow,
Here It From The Sweeps” We urge vou to call
us at no obligation, TODAY,

August West Systems, Inc.
38 Austin Street
Box 658, Dept. 4163
Worcester, MA 01601

Angust West

lﬂyitmn

Call TOLL-FREE 1-800-225-4016
Azl for Extension 473 for full details
{ln Mass, 617-753-5544)

211984 August Wess Speeme fne



Seat belts help save lives. Seat belts help
reduce injuries. Seat belts work. Guaranteed.

But sometimes even seat belts don't work
properly. For some people that’s the perfect
exXCUsSe ot to wear one.

Well, when it comes to seat belts, Honda
does not believe in excuses. That's why if any
seat belt in any Honda ever fails to function
properly, Honda will repair or replace it” Free.
You see, Honda wants you to wear your seat
belt whenever you're in a car.

All you have to do is bring your Honda to

S Arwerwan Blosls Moo Ca i

an authorized Honda dealer. It doesnt matter
if you drive a 1970 Honda or a 1986 Honda. It
doesn’t matter if you bought it third hand or
brand new. The only thing that is important is
that your seat belts work. If they don’t, we
fix them, free? Regardless of automobile’s age
or mileage.

After that, it's up to you to wear one. Just
remember, seat belts are a simple fact of life.

*Limited written warranty, Some restrictions apply. See dealer for details.
Applics o model vears 1970-1986.

HONDA



U.S. REACTOR
CONTAINMENT
STRUCTURE

EMERGENCY WATER SUPPLY~_

Protective concrete dome and

water-modulated fuel [rather

enl incident at the
I:_hr"rrlr_ll.'_l_,

plant, unhikely k
Russian plant is shown at far ri

Why a Russian-type nuke disaster can't happen here

e nuclear disaster at

Chernobyl that spawned
a large radioactive cloud also
created a new shadow of
doubt about the safety of
reactors in the 1.5, But sev-
eral nuclear experts tell PM
that U.5. reactors are safer
than Soviet facilities.

For one thing, the Cher-
nobyl plant (under construc-
tion in photo, above right)
was housed m a factoryvlike
building, not in the contain-
ment structure typical of
LI.5. reactors (illustration),
With yvard-thick reinforeed-

CONTAINMEMT WALL

" [SOVIET PLANT HAD NONE]

f.- WATER ~MODLILATED FUEL

[FOVIET PLANT
GRAPHITE MODULATED|

ght.

concrete walls, these steel-
lined fortresses are built to
imprizon radicactive prod-
ucts, Secondly, the Russians
uze graphite in the core to
gustain a chain reaction. It's
flammmable and tricky, and
hot enough to release hydro-
gen from any stray water it
touches. The two working
graphite reactors in the
LS., at Hanford, Washing-
ton, and Fort 8t. Vrain, Cal-
orado, are operated with ex-
tra eare. For instance, both
are shut down during refusl-
ing, unlike the Ruszian reac-

tors. But most of our 100
reactors  use water, not
graphite, for fission. Ameri-
can regetors typieally have
sprinkler systems Lo eool a
meltdown and sumps to han-
dle radioactive spillover,

True, U.8. investigators
recently cited 12 serious nu-
clear incidents during 1984
anil '85. But none led to ma-
jor radiation releases. Crit-
ies also argue that contain-
ment buildings can easily
rupture. But after Cherno-
byl our zafety record seems
refatively solid.

Experts in the American
atomie energy industry say
over 300 changes have been
made in the hasic design of
powerplants
ginee the dizaster at Three
Mile Izland in Pennsylvania.
New safety valves, water in-
lets and monitoring svstems
are now required, all aimed
at eliminating the hazardous

our nuclear

effects of a meltdown,
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TECHNOLOGY
UPDATE 7/86

Wraparound
simulator

Fighter pilots will experi-
ence all the sights, sounds
and feel of combat flving in
thie new simulator from
Hughes. Not just target
shooting at a movie sereen,
this F-18 mockup (right) iz a
complete 3607 image of
Earth, sky and targets. Pi-
lots inside the dome (far
right} can become hotshots
with all the right stuff with-
out bills for fuel and weap
ong, or dangerous aecidents.
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Big-screen
war games

Training without mud, mos-
-'!llilu.- or eostly H|H't'21[illl1.-'=
will be done on GE's new
Compu-sSeene IV visual sim
ulation syvstem. A computer
provides colar images from
digitized data o  project
seenes o the landscape of
apecilic targets, Sereen view
(left) could be used for tank
crew training. Skyv scenes
would flash by a pilot's cock-
pit mockup.

High-tech
headgear

Now, uszers of Macintosh
rumpuh'i'a CAn rearrange on-
sereen data with just a nod of
the head using the Yiew
Control System. With the
components  shown  helow,
ultrasonic signals sent from
the top of the computer are
measured by the headzet.
Subtle  head movements
cause the cursor (arrow,
right) to move on screen.

POPULAR MECHANICS & |LLY 1586
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MARINE

Underwater
Spy

prototype. The Seicon Pa-
troling Underwater Robot
(BPUR) ean navigate auton-
omously and communicite
electronically to tattle or

There may be more than just
fish snooping about down in
the world's oceans. A new
military toy from Great Brit-
ain is already in swimming

tiuke orders, While mainly a
snoop with its lights, videos
and radar, SPURs could de-
activiate mines or earry tor-
pedoes or explisives,

Underwater
workshop

PR ILLLSTRATION BY ETR LIPS

SUPRA, a German seagoing
prototype is a robot, @ mini-
submarine, a diver's work-
shop and an underwater der-
rick. By remote control or
with a erew of two, it ecan
perform heavy underwater
Jjobs, lifting up to 20 tons,
that until now required sur-
face ships. For pipeline lay-
ing and repair, SUPRA's
claws (below) will make
quicker, better work be-
neath troubled seas,

HORZOMTAL

ACTUATOR
MOTOR

POAVVER SOURCE
ALTERNATOR

ELECTRIC RACK £ PINION
STEERIMNG SYSTEM

HYDRALILIC RACK & PINICHN
STEERIMNG SYSTEM

I HYDRALULIC ——————
Fidg AUTOMOTIVE . .
BAAIR Thizs modular system weighs
SADDLE and costs less, but iz more
VERTICAL Electrl: responsive than convention-
g;ﬂ%mu{ steering al hydraulic power steering.
The actuator, torque sensor
TREW may have borrowed and rack-and-pinion  drive
| from its sophisticated aero-  are faster than a human driv-
gpace and military designers  er, and the system does
to develop this new, simple -away with the belts, fluid,
EEE,MUC electronic  steering system pumps and hoses of tradi-
for the :|rr'|i|1m':.' automobile.  tional steering.
POPULAR MECHANICS & JULY 1984 63
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Super
Concorde

While many aerospace com- |
panies are talking about 25T |
prototypes, a second-gener-
ation Concorde model is be-
ing tested by Aerospatiale.
Due by 2000, the new Con-
corde will be faster, larger
and twice as fuel efficient.
The 200-passenger craft will
have variable-cyele engines
with a bypass mode for slow-
er subzonic flight. [Digital
technologies and computer
sereens will do most of the
waork, as only 2 2-man crew
watches the cockpit.

CONLS
GEMNERATE

ELECTRO-
MAGNETIC
PUILSES TO
FLEX SKIM

An old bird
flies again

The prehistoric pterodacty]
flaps in the sky again with
batterv-powered  muscles
and an onboard autopilot,
Paul MacCready’s half-seale
high-tech model is 18 ft. be-
tween wingtips but simu-
lates the skin, feathers and
flight abilities of the giant
birds of 65 million years ago.
By combining aerodynamics,
electronics and  paleontolo-
ey, selentists ean unlock the
flight recorder of the past.

Removes ice
electrically

A new system being
developed by NASA
would fracture in-flight ice
by electrie shock. This elec-
tromagnetic impulse deicing
(EID svstem consists of a
series of copper coils con-
nected to high-voltage trans-
formers, A millisecond's
charge causes a leading-edge
deflection with a foree up to
10,000 G. Intests, a couple of
these shock waves, or
pulses, will completely deice
a surface. EID is fast and
safe. without the corrosion
or fire danger of chemical
EVELEmS.

Created from fossil details,
MacCready’s bird has been

making special flights before
making its final roost at the

Smithsonian's Air & Space
Museum.

b4
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Italian tank,
sports model

Most armored security vehi-
cles are large clunky tanks.
This new [talian model =ips
around like a Maseratti and

MOVIES

In the pilot’s
seat

Combat flying is usually sim-
ulated in films, sinee these
stunts are dangerous and too
tricky to shoot. But in “Top
Gun"—just released by Par-
amount—Haollywood  pullad
out every technological stop
for the most daring aerobat-
ics ever performed for a film.
(Stars are Tom Craise and
Kelly McGilliz, center left.)

NASA tracking cameras
were mounted in F-14s, gim-
baled cockpit cameras were
hidden in F-5s painted like
MIGs, and a specially modi-
fied Learjet chased the stunt
fliers. Its Astrovision sys-
tem had cameras shooting
above and below itz noze
through special periscopes
for film =0 realistic that when
the jet buzzez or banks vou
dick in yvour seat.

packs a Rocky punch. The
Guardian ig  designed  for
VIF and airport security, It
goes on land or water and
has  bulletproof glass and
steel doors that withstand

CHEMISTRY

Glass stores
electricity

(Glass that can store electrie-
ity in a superbattery has
been developed at Argonne
National Lab. Used to con-
duet sodium ions, this bat-
tery has the potential to
store five times az much en-
Ergy-as 4 convent ional lead-
acid battery of the same
weight, This could speed de-
velopment of realistic elec-

up to S0-cal. hits. Its steel
inner tires roll even if the
wheels are shot up. With the
pop-up machine gun, this lit-
tle car can be a big shot,

machines

trie road vehicles,
for space and even eleetric
powerplants,

Foreman

who can fabricate from on-
sereen instructions. [Tu|

of the future

A new system from Hughes
incorporates artificial intelli-
Fence into electronics manu-
facturing. Currently, when
enginesers fipure out a better
way, it takes weeks to
change production. In 90
minutes, thiz computer sys-
tem convertz desipn data
into new step-by-step in-
struetions for the assembler,
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New, .
Cambridge

The generic priced cigarette
that puts flavor first!
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Cambridge

Kings
Regular &
C] Menthol,
- Kings & 1005

Mir. supgested retail price. Mot avadable in a areas

12 mg "tar,’ 0.9 mg nicotine av. per cigarette by FTC method.
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Super-wide screens.

Ultra-fine detail. Split-channel
viewing. Picture-frame monitors. Television's
future is racing through more channels than ever before.

UREVISION

BY STEPHEN A. BOOTH, Electronics Editor

INustration by Ted Lodigensky

otfon of ninth. The seore is tied,
BT.'H: owts. Bases loaded. The
counl’s three-and-fwo,

We all know it's the decisive pitch,
All time stops. Sitting in your family
room it seems that the playing field
glows with a richer preen now that the
night lights are on.

There's the windup.

In the same fraction of a second the
batter has to make hizs decision, the TV
cameras have taken his image—com-

Y "’r-n’:
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posed of thousands of pixels—and pat it
right in front of vou. You can see the
perspiration. The knuckles around the
bat go white.

Artist's conception of wide-screen, square-
cornered, wall-mounted TV of future s seen
above. Blocks of color to the left represent
simplified picture elements |[pixels) that
make up detalls of the TV Iimage. Future
High-Definition TV will provide five times
more pixels than todays TV: to deliver
sharper detail, more realistic color.

Heve's the piich. He siwings,

The crack of the bat pulzes from left
to right across the room. Your speakers
wash you with sound as the stadiom
crowd roars,

The photo-guality images and hi-fi
digital stereo sound in this experimen-
tal TV broadeast are harbingers of
things to come, For the first time since
color hit the airwaves, major changes
are under way in television. Even the
familiar receiver is under review: The
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MNORABEAM PHOTOS BY LOU JOMES

Image-enhancing
[Faroud|a] clreuitry
restores detall-rich

high-frequency video
signals often lost in
trarsmission. Photo of

Kloss Novabeam screen

Image [right] shows
sharp detall in flesh
texture, moustache

and around eye. These
are softer in photo

(above| of unprocessed

Image.

longtime dream of a flat, thin display
you'll wall-mount like a painting is in
varipus states of development in labs
around the world.

The immediate poal iz to improve
TV's image resolution. Simply stated,
that means putting more picture detail
on the sereen. Additional pieture infor-
mation would give TV's relatively
crude, cartoon-like dot-and-line pattern
more of the fine-pitched tones and
sense of depth that a photo provides.

Beyond this, some proposed changes
would alter the shape of the picture
itself. The objective is a more natural
field of view that corresponds to human
vision. The solution: wider TV display,
closer in proportion to screens you
watch in movie theaters. Right now,
one such proposal is being studied by an
international standards committee,

High-Definition TV
The system proposed for worldwide
adoption is ealled High-Definition Tele-
vision (HDTV), developed by NHE—
Japan’s public TV service. Compared to
what we watch today, it would deliver
wider images with more detail.
Current TV display screens have a
width-to-height ratio of 4 to 3. The
picture itself is composed of 5256 hori-
zontal sean lines (626 in some coun-
tries), Dots of color (called pixels, for
picture elements) populate each scan
line, The number of pixels varies from
set to set. The most recent (and expen-

&8

Split-screen
comparison of
cormventional TV [far
right] and High-
Definition TV [near
right) shows HDTV's
tighter image detail
and more realistic
color. That's because
HDTV has more scan
lines and pixels than

regular TV,

give) sets pack in the most pixels per
inch. It's the number of scan lines, and
the pixel density in each, that deter-
mines how realistic a picture looks.

Japan's HDTV system would about
double the number of scan lines—to
1125—and increase the width-to-height
ratio to 5 to 3. This eombination of
greater line density and wider image
would deliver five times the number of
pixels compared to today's TV. The
result, says NHEK, is an image superior
to 35mm motion picture film and ap-
proaching that of a 35mm slide.

HIDTV's proponents say they arrived
at the 5-to-3 sereen proportions by
gtudying human vision. For realistic
perception, a 30° horizontal angle of
view is best, With HDTV, this is possi-
ble when you watch from a distance
only three times the screen's height:
Possible because HDTV's high pixel
count would prevent you from seeing
grain in the picture. With conventional
TV, you'd have to wateh from seven
times the screen’s height to avoid see-
ing grain. This yields a 10° horizontal
angle of view,

The 1125 scan lines in HDTV also
derive from human wision studies.
When you're sitting three times the
sereen's height from the set, your natu-
ral vertical angle of view is 20°, accord-
ing to NHEK. If you have 20:20 vision,
your minimal angle of vision (the
smallest area your eye can resolve) is 1
minute (1/60th of a degree). To prevent

Wide-screen TV pictures [top) can be sent by
Sclentific Atlanta’s B-MAC system. 50 can
corventional-size Images [left side of screen,
above ). B-MAC will also allow multiprogram
viewing on future wide-screen sets.

you from seeing the motion of scan lines
as they change, about 1100 of them are
needed.

Profesgional movie-making equip-
ment exists for HDTV, and even home
VCRs are being developed to handle
the immense amount of picture infor-
mation. But that very quantity of detail
poses a problem for the format.

Specifically, the problem is how to
transmit the information. There's too
much of it for the existing broadcast
frequency spectrum to carry. Satellite
tranamission is the answer, but this
poses yet another dilemma.

Getting the picture

As it now stands, HDTV ean't be re-
ceived by current TV sets. An immedi-
ate switch to HDTV would make cur-
rent sets and broadeast facilities
obsolete. Most people would agree this
isn't practical. So if HDT'V happens at
all, it will be in addition to terrestrial
broadeast TV. Methods of transmitting
HDTV and conventional TV simulta-
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ray tube |CRT). Other
experimental

liguid-crystal displays to
create image.

flat TV's use

Panasonic/Matsushita
TV (seen here on wall-
mount display] has a
10-in. diagonal picture.
Owerall, it Is 15 in.
square by 4 In. thick
and weighs 31 pounds.
Larger screens are
possible, though heavier.
Flat LCD screens of
same size still lack
brightness and color
complexity of CRT type.

neously via existing broadeast equip-
ment are being studied.

There already exizts a system that
can distribute conventional TV and the
new, improved version when it be-
comes available, It's called B-MAC,
developed by a Georgia company—=Sci-
entific Atlanta,

B-MAC—for Multiple Analog Com-
ponents, B-type—is one solution to the
dilemma of future programming and
current TV obsolescence. It's transmit-
ted by satellite but can be relayed by
cable, or even terrestrial broadcast. It
can be serambled for pay TV and even
carry teletext and personally ad-
dressed electronic mail.

It's possible to fit B-MAC's studio-
quality picture and digital Dolby Stereo
in the existing broadeast bandwidth
because in B-MAC, the large quantity
of picture information is compressed
before transmission then expanded
again at the receiver.

Right now, B-MAC is delivering con-
ventional 4-to-3 ratio screen images,
but with all the picture quality that
leaves the studio. When TVs with extra
scan lines and possibly wider screens
become available, the format can trans-
mit the improved images, too—while
still serving homes with conventional
TVs. According to Seientific Atlanta,
B-MAC can even send pure digital
video when its time comes—possibly in
the late 1990s. Today, B-MAC is being
used by the Australian public TV.
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Transitional improvements
These high-quality TV transmissions
won't happen overnight. Meanwhile,
there's no lack of improvements in the
works for conventional TV. Most of this
takes place at the receiver, by repro-
cessing the incoming signal.

Digital TV sets (not transmissions)
can effect substantial improvements
(Hi-Fi For Eyes & Ears, page 82, Feb.
'85). These include artificially doubling
the number of horizontal sean lines,
correcting color tones and eliminating
multipath “ghosts.” Digital sets with
improved image quality should arrive
on the market in the next year or two.

Analog signal processing is already in
uze, and likely to spread. One system
that just made its debut in Kloss Nova-
beam projection TVs is the Faroudja
circuit (named for Yves Faroudja, the
inventor). In video, fine details are
carried in the highest frequencies. Un-
fortunately, some of this detail is lost
by the time a tape or broadcast pro-
gram reaches your screen, What Far-
oudja circuitry does is reconstruct
those subtle details to restore the im-
age's original quality.

New displays

All of the foregoing outlines what you

might see on your TV in the future. But

what kind of display will you see it on?
For 40 years, experts have been

predicting that flat, thin, wall-hanging

TV is just five years away. You won't

oped HOTV cameras. Studles
to that of human vision. Mearwhile, 1125 horizontal scan-
line structure prevents eye from seeing scan-line motlon.

Full-screen photos here show difference In width and picture
detall between conventional TV |top) and High-Definition TV
(above|.The view above was zoomed with recently devel-

say HOTV viewing angle |s close

read that here—though it's closer than
ever. In fact, there has been more
progress made in the last five years
than in the preceding 85.

Thin TVs of two types are under
development now. One is the liguid-
erystal display (LCD) similar to pocket
caleulators and current pocket TVa.
The other is the familiar cathode ray
tube (CRT)—without its current
depth. LCD probably will arrive first,
but CRT promises to look better,

In recent months, Japanese manufae-
turers have demonstrated LCD eolor
screens 10 in. and larger. What they
lack is the rainbow of colors now avail-
able in CRTs, While they look fine for
still color graphics, they need more
brightness and color tones to match the
CRT. The manufacturers state this is
possible—in five years.

Flat CRTs, by Japan's Panasonic/
Matsushita and America’s Lumitron,
have those brightness and color prob-
lems licked. Matsushita's 10-in. diago-
nal color CRT (Electronics, page 32,
June "85) measures about 4 in. thick and
weighs about 30 pounds. Lumitron
promises to weigh in the same with a
35-in. diagonal color model just 3 in.
thick this year. For the time being, the
company will supply military and com-
mercial users—but a home version
could be sold for 4000 in the 1990s. It's
still a little too soon for these manufae-
turers to swing into production, but
they've got their eye on the ball. ™M
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PM COMPARISON TEST

Six multi-mission stcmdrives go bow-to-bow in our

performance showdown.

'BY TIM COLE, Boating/Outdoors Editor; Photos by Skip Gandy

to do everything well. But the recent crop of closed-deck,

cuddy-cabin sterndrives confirms that some so-called “all-
purpose” designs are capable of delivering on their somewhat hefty
promise. You can haul a pair of waterskiers, probe shallow creeks,
camp overnight in sheltered comfort, troll for fish with minor modifi-
cations to the lower unit, picnic with friends using molded-in ice
chests and stowage, fly across open water at speeds approaching 50

Ynu‘w.- got 1o be vaguely suspicious of a boat design purported

Sterndrives go throttle up
[from front to back): Cobla
Sportster 197 SCV, Success
191, &Winns 195 Horizon,
Regal Sebring 195 XL.
Mark Twaln MTC 195 and
Century Palomino LTD.




A lightning-swift top end falled to mask the Regal Sebring’s handling flaws.

mph or simply bagk in the noonday sun.
Indeed, with this bateh of sportsters,
life becomes a never-ending game of
multiple choice.

still, it's a rather humble design that
permits these diverse recreational pur-
suits. You don't get some tricked-out
drag boat with a disproportionate snout
and faney fantail. Nor do you find the
acres of unobstructed deck space of a
dedicated bass boat or center-console,
These closed-deck cuddiez arve founded

on simple, well-balanced hull lines.
They possess an elegance and a simplic-
ity that no doubt eontribute to their
“multi-mission” spirit.

You also get the performance and
easy handling of sterndrive power—
provided for PM's head-to-head com-
parison by MerCruiser, the world's
largest producer of inboard/outboards.
We selected Mere's new Alpha One 205-
Vi for its optimal power-to-weight fig-
ures. The Alpha One outdrive sports

e
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several improvements, including ad-
vanced corrosion protection, a rede-
signed gear case and beefier power trim
eylinders. We wanted the most power
possible in order to yield hard facts
about these boats across a wide perfor-
manee spectrum—from low-speed ma-
neuverability dockside to trimmed-out,
flat-water flying. The Alpha Ones,
prepped and broken in by Dave Martin
and crew from Mercury's Mercabo Test
Base in Placida, Florida, ran with nary
a hitch through some hard, and frankly
untypical, driving. The boat that came
out on top achieved the best balance
between comfort and performance.

Mark Twain MTC 195

After a while, we started calling it the
space machine. Its nicest feature, and
there are a lot of nice features, is the
incredible amount of sitting headroom
in the cuddy cabin compared to its
peers, The vee-berth is expansive, with
a large rectangular footwell and wrap-
around side-pocket stowage, Cuddy ac-
cess 12 alzo improved by a removable

S
1. MARK TWAIN MTC 185

2. 4-WINNS 195 HORIZON

3. COBIA SPORTSTER 197 SCV

LOA 18'9" B'90° W3050 tbs Fuel 32 gal

LOAMBI0" B92° Wi2965 Iba. Fuel'2T gal

LOAAT'T B94” W/2650 bs - Fuel 35 gal.

S1|:m-1g1'.-' [ ETIHED' H!!

Fewer :umpﬂﬂ'ueﬂﬁ hur more usa.l:lle ';I:l.'lﬂag-'r
Usable Area® CF‘ 18, 29 ED 117

Eelnwaecu spau:Fs. are rms boat's strong f:.u:l
“Hul: 4LY WR. 4LY CR. Spr. PU, Wd 5 55

. Top Enrr- 46.B mph

[ Accaleration from O to 40: 13.45 sec

180 I:lulcn Tum' Course: 31.11 sec

Stowage: CP32.56 CO15.14

ﬂmwage CPAT.68 CDV10.23

_Ampln- wll- po;m-ar'ed
Usable Area: CP 23.85 CD/16.6
lrl!alllge'ntlj' balanced, even wih I:l-c:m sE-:th
Husl: 2LY WR?, 3LY CA. Wd S5 Inj. PU
Tcp End 48,6 mph

Acceloraton from O 1o 40: 11.98 sac

180" "Quick-Turn" Course: 31.17 sac.

A-Lce-'ss.:l:llu b-uL insufficiant

| Usable Area: CP28.22 COB22
I’-'-r:ﬂesml seal to starboard saves cockpil
" Hult HLLJ 4L‘|’ M 2LY CO, I I'-'IJ

Tup End. 47 mpn

Acceleration from 0 1o 40: 14.67 sec

180" "CQuiick-Twm™ Course: 33.52 sec.

Pard nrmant'e Cnuq'se 1"4}'5 21 BEL

Performance Course: 1:05.58 sec

Performance Course: 1:10.31 sec

Hand! -nu; 13 Tlgnt staerlr'u rr"lch‘- wd|

;andlmg 2: Twgint tracking and fast

Handling 3: Acceptable: full-throfile ease

Flr'|5.|'l 2: EI{E' -:=rr1 glass nnd oetail work

Price as lested: $15,077

Finish 1: Clean styling and super detail

The MTCs show
top end is counter-
balanced by su-
pert handiing and
dash. Helm doesn’t
hide gauges.

1. Stowage is measured i cubkc feet. 2 CP=Cockpit 3. CD=Cuddy Cabin. 4

Prco as .léls.[ei.?;:..ﬂ.ﬂlﬂ;
- \Winns' spritely
perfarmance is
complemented by

more contempo-
rary Instrument

layoaut.

CM=Coremat.

CO=Combo, Spr=>Sprayed,

F-msr- E Sullers from |m.1:pensme- Ut‘tal" ng
Prl:i- as IESI'.‘I:I Siﬁm

Speed Indicator
and tach are ob-
scured by the

steering wheel in
the Cobia. Detall-

g is aff,

inj.=Injected, FL=Foam Log,

Lisable area s measved in square feet. 5. Hull Construction key: HLL = Harnd
Layup, LY=Layer, WR=‘Yowen Roving, CR=Chopped Roving M=MaL

PLI=Palyurethane, WD = Waood, FG- Fiberglass, 55= Stringer System. &. Top End
i measired through 3 quarter-mile fixed trap on Hat water. 7. Handling is a
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smoked-plastic lid that covers the com-
panionway, While the MTC 195 turned
in average but vespectable perfor
mance figures. the boat’s tremendous
belowdeck space tilted the scales,

In the cockpit, the total usable area is
on the meager side compared to the
other hoats we tested. But the design-
ers have used it well, building in seat-
ing appropriate to the space, You get a
sense of openness, and an unrivaled
freedom of movement.

The MTC's cockpit arrangement ne-
cessitates the use of pedestal seating
for the driver and navigator, which is
not exactly desirable in rough water.,
But Mark Twain has taken the time and
energy to bed them properly to the sole
(unlike other makers),

The engine compartment adds an
unobtrusive ingredient to the MT(’s
eockpit layvout, and port and starboard
seats in the stern are elevated to engine
box level, creating an ingenous a-
thwartzhips bench seat,

The reason the Mark Twain works so
well is its slightly higher freeboard vis-

4. SUCCESS 191

LOA18 S B/B0° W 2795 Ibs Fuel 24 gal

Stowage: CP/20.80 CD/21.52

The 4-\Winns 195 Horizon earned high marks In layout. detalling and performance.

a-vis the rest of the fleet we tested,
along with a deck raised significantly
above the norm. Bul the boat doesn't
ook boxy by any means, and the per-
formance impact of these design ele-
ments is interesting. A higher helms-
man's position and a  higher CG
translate into a feeling of power and
grace in hard turns.

While it was by no means the fastest
boat in our test (and speed, while im-
portant, is not our ultimate criterion), it

5. REGAL SEBRING i(L 195
LOA18'11' B92 W 2825 Ibs. Fuel /26 gal
Stowage: GF 20.91 G0 19.02 '

Tripde-tier side pockels along gunwale

Standard fare; under sole space appreciated

Usable Arga- CP/31.39 CD/16.58

Raised deck offass minor gain i cuddy space |
Hull: 30Y WR. ALY CR, Spr. PU, Wd 55

Top End: 50.4 mph

Cockpil space ampke; vee-berth average

Hull: 30¥ WR. 5L M. FL PU, Wd S5
Top End: 523 mph

Acoeleration from 0 to 40: 10.36 sec

Acceleralion from 0 1o 40° 10.25 sec

1807 "Qusck-Turm" Course: 29.00 sec

180 "Cusck-Turm” Course: 31,84 sec

Performance Coursa: 1:02.93 sec
Handiing 4: Corners rough; leels top heavy

Parormance Course: 1:07.78 sec
H{II‘IUIII‘IQ 5: Fast but VEIY UNTeSponsaaaeg

sarved around the turns with alacrity,
leaving a very confident impression,
The downside? It liked to pitch spray
into the cockpit during readly hard cor-
nering.

4-Winns 195 Horizon

In most PM boat performance evalua-
tions, the No. Z-ranked boat usually
misses No. 1 by a veritable whisker,
And this test was no exception. Maker
{-Winns has produced a well-handling,

3 ;
1ol '8 vy

. %
6. CENTURY PALOMINO LTD
LOAM9'6” BS1" W33B0 bs. Fuel'31 gal
Siowage: CP15.09 CD'15.34

_E‘_u_mn, _parn-ﬂl'u!_arlw'm pumwale area
Usabig Area: GP21.86 GO/21,37
Exiramoly crowded cockpel; hard o move
Hull- 4LY WA, €LY CR, TLY GM, Spr. PU
Top End; 48.6 mph
Accoleration from 0 1o 40- 14,83 sec.
180" "Queck-Turn course:; 31.46 seC.

Perlormance Course: 1:12.58 sec

H.:_mljllrlg B: Exiegrmaiy poor Soceleralbon

Findgh 3: In the ballpark

Finigh &: On the rough side in glass'detais

Pin_:ﬁ_,as. tested. 514,245

Price as lesied: §15.428

Succesy's wood
steering wheel
with finger grip
wims well recehved.
Offfset switches
make sense.

suhjecthve ranking, plus comments, ol steering ability and speed in a vanety of
wand and sea states. B Finish is a subjective ranking, plus comments, ol
glasswork and detailing in addrtion (o an evaluation of how well components

The Regal s dash
design works nice-
ly. The baat's syl-
ing ks also a strong
paint.

Finish 4: Adeguata
“Prica as lested. 518,980

Century's steering
wheel hides
speedometer and
tach. Crash pads

mwitches.

like snaps, opening pors and stowage access doors wivk. 5. Woven rowving
lapped at keel and chine Al performance tests were staged with an MPH K-15
X-band radar gun and a Hewer dagital stopwwatch
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SPORT BOAT SEXTET

nicely proportioned boat in the 185
Horizon, but there's no step-through
windshield offered standard, and that
reduces overall management of this
boat substantially. The manufacturer
has compensated with an oversize deck
hateh (at 2.38 sq. ft., the largest we
measured) that one is presumably sup-
posed to uze when moving aft. But ina
pinch, the first mate hardly cares for a
descent through the cuddy cabin after
casting off dock lines. And moving over
or around the windshield to get to the
cockpit is a decidedly precarious propo-
gition.

But on to the positive side. It handles
as nicely as the Mark Twain, and it's
significantly faster, offering tight,
speedy tracking through our convolut-
ed performance course and jumping
onto plane with brisk authority.

In addition, 4-Winns' new dash lay-
out is clean, easy to read and innova-
tive, and cockpit sun- -
loungers {which, unlike the
Mark Twain's pedestal ar-
rangements, can be convert-
ed into sleeping platforms)
don't interfere with freedom
of movement. There are also
enough stowage nooks under
the gunwale and in the cock-
pit sole to satisfy you nauti-
cal pack rats.

Cobila §
1978

The notes from our perfor-
mance course read “similar
to the 4-Winns in many
ways." The Cobia enjoys the
same kind of brisk, consistent handling
as the 4-Winns, and moves onto plane
with no-nonsense determination. More
importantly, a half to a full second is all
that separates the Cobia’s fastest and
glowest runs in our performance
courses, which means, in the most ob-
jective terms we know, that she's a
truly consistent handler.

As with the 4-Winns and the Mark
Twain, there are no eccentricities to
puzzle out in the tight spots.

Belowdeck space and stowage is ade-
guate, although cuddy eabin headroom
is barely sufficient (not to single out
Cobia unfairly here; all the boats save
the MTC 195 suffered in this category).
But Cobia has opened up the cockpit by
using a box sunlounger to port and a
space-miser pedestal seat for the driv-
er. This arrangement intelligently com-
promises space and eomfort. These
laudable fine points notwithstanding,
the Cobia suffers in the detailing de-
partment. The folding cuddy access
doors are rather pedestrian slabs of
fiberglass and don't compare well to the
louvered teak her peers employ. The
sunlounger mechanism broke after 3-
minutes’ use. We wondered what would

74

rtster

be next. We alzo wondered why one of
the lightest boats in the test failed to
turn in quicker performance numbers.

Success 191

The Success 191 was one of the big
surprises at the PM sterndrive shoot-
out. Thiz well-built, well-proportioned
boat is made by Mel-Hart Products of
Conway, Arkansas, an up-and-comer in
the competitive marine industry.
There's plenty to like about their cuddy
cabin entry, yet she's dogged by a few
subtle imperfections that require closer
serutiny., For instance, the cuddy on
the Suecess 191 is raised higher than
maost, which looks flashy from the out-
gide, but, strangely, failz to translate
into any appreciable increase in head-
room on the inside,

Quibbling aside, the Success enjoys
some really pozsitive points that can't go
unmentioned. Her cockpit space is de-

Tmmmm:mwmmm

signed around a very secure box-type
pedestal (far superior, we think, to the
metal post-type pedestal found on the
Mark Twain) with a sunlounger to port.
This arrangement (used by the Cobia
and the Regal as well) opens up the
cockpit dramatically.

The Suecess 191 also turned in some
trul}r astonishing performance figures:
in addition to a 50-plus top end, she beat
all-comers in our quick-turn and perfor-
mance courses. But speed must be
complemented by good handling. The
Suceess 191 felt really skittish in the
COrTErs,

Regal Sebring XL 195

We expected a lot from the Regal and
the Century, the last two boats in our
ranking, and we confess to being very
tough on them when they failed to
deliver,

The Regal, for starters, registered
an impressive top end in the guarter
mile, winning this segment of the test
with a speed of 52.3 mph. The Sebring
also copped the acceleration test, which
indicates that this boat is a real champ
in a straight line. But the boat's speed
through our quick-turn and perfor-

manee courses was a real disappoint-
ment. The Mark Twain, with a signfi-
cantly slower top end, beat the Regal
easily in these two all-important han-
dling evaluations. Her extremely slop-
py steering was no doubt the culprit.
The driver's pedestal seat also col-
lapsed through one turn, which helped
shade our opinion. In rough seas, the
Regdl came down hard and unevenly
after exiting the water, and too much
bouncing produced some rather un-
seemly vibrations and rattles.

Century Palomino

Here's a case of form interfering with
function. The Century Palominoe LTD
was probably the sexiest boat in our
test, with a commodious cuddy cabin (at
21.37 sq. ft., the largest measured) and
rakish foredeck, culminating in a plush
cockpit. But the dual sunloungers in the
cockpit severely restrict movement,
butting a paltry knee's width
against the two stern jump
seats. The sunloungers also
impede access to the gun-
wale stowage port and star-
board. You can't even open
the liquor cabinet all the way
without smashing into a
seat.

In addition, we found that
all the Century's cuddy cabin
space really isn't necessary.
The Mark Twain gets hy
with far less square-footage
in the vee-berth, which al-
lows more cockpit room. The
Century's added cuddy
space results in a longish
foredeck, which, when coupled with a
very poor time-to-plane figure (see
chart), limits visibility out of the hole
pretty severely, It takes a full five
seconds to move from a standing start
to a planing condition—five seconds of
hopelessly obstructed vision from the
helmsman's position. Add to theze defi-
ciencies the slowest acceleration time
and the slowest time through our per-
formance course and you wind up with
an unexpected disappointment.

But, as with most boats that undergo
the PM performance test, the differ-
ences we found in our covey of stern-
drives were functions of shading, tone
and emphasis. With any kind of boat
that tries to do a lot of things well,
design becomes a balancing act. PM

S'I'ERNDII[VE MANUFACTURERS
. Mark Tw Inddustries, P.0, Box 276,
Wt.'ﬂfrl.nkfm‘t. ILM{'EIEJBBE—EME

2. 4-Winns Ine., QﬁF‘rbatneﬁl Cadillac, MI
40601; (616) TTH-1351

3. Cobia Boat Co,, P.0O. Bux 1857, Sanford, FL
BTT1-185T; M'F

4. Buccess, Mel-Hart Pmdu:t.g Ine., 1062 Harri-
utlnSI‘. Pﬁ Box 43, Conway, AR T2082; (501)

5. mﬂﬂmnclndmﬁu.m.mwﬂﬂr Or-
FL 32809: (305) 851-4360
6. Century Boat Co., 1009 Manistes St., Manis-
tee, MI 49660, !EIE]T%—M
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Artist's concept of Goodyear’s next blimp

shows powerful turboprop engines. The

McDonald's blimp is a West German product
with a high-tech animation board for ads.

Morth Carolina coast last summer, con-
firmed the military value of airships.
They will make radar platforms that
are practically undetectable. The Brit-
ish and French navies already have
ordered airships for their fleets. The
U.5. Navy is studying the future of
airship coastal patrols, something
America relied on in World War 11.

After the war, airships fell into obso-
lescence. Coastal patrols were per-
formed by high-performance aireraft
and helicopters. These were picked up
on radar more readily than airships.
But we weren't at war, and rescue
missions required quicker aircraft,

Even before airships came back onto
military drawing boards they were be-
ginning to make a comeback commer-
cially, They offer a stable platform for
televizsion cameras, and the Goodyear
blimp over the past 20 years has be-
come the ever-present symbol of net-
work televised sports.

The blimp has given television a per-
fect perch from which to shoot the
action. And it has given brand-name
recognition that is so strong, scores of
other big companies have rushed to
follow Goodyear's lead. Recognizing
the resurgence in airship interest,
Goodyear i in the midst of a multi-
million-dollar development program for
the blimp of the future. And European
rivals are cranking out new high-tech
airships at a machine-gun rate,

“The new airship will be a state-of-
the-art demonstrator of what a lighter-
than-air vehicle can be,” says Goodyear
Vice President Fred Nebiker, When it
starts flving next year, the high-tech
blimp will be lifted by a 2-ply, rubber-
coated, polyester bag filled with
248,000 cubie feet of helium. It will be
the first airship powered by turbine
engines—a pair of 420-hp Allison turbo-
props. Its fly-by-wire control system
uses electrical {(wire) connections in-
stead of mechanical and hydraulic link-
ages, Put all the elements together, and
the next Goodyear blimp will be the
fastest (TO-knot top speed) and highest
flying (12,000-ft. operational ceiling) of
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all the airships in the world. But the
Goodyear blimp will hardly be alone in
the skies of America. Take Airship
Fuji, a Skyship 500, The 164-ft.-long
Fuji blimp, which speeds along at 55
knots, will be seen all summer around
major-leagiie baseball parks. The Fuji
ship is the official videotaping sky plat-
form of baseball this year.

Carrving a erew of 10, the Fuji air-
ship is equipped with three camera
booms and cabin computers to help
point both the ship and the cameras
electronically. It is powered by twin
Porsche 911 6G-cylinder engines. The
ducted propellers, while providing less
power than the planned Goodyear tur-
boprops, remain part of the most fuel-
efficient powerplant in the airship busi-
ness, The Fuji airship usually operates
at 1000 to 5000 ft., but it can squeeze up
to 10,000 ft,

The makers of the Skyship 500—
Airship Industries—have spun out a
bigger and slightly faster vessel in the
Skyship 600, The 600 has a top speed of
60 knots and can carry a load of almost 3
tons, bigger than any other airship in
service today. Pan Am and others have
been using the Skyship 600 to carry up
to 18 passengers on short trips around
London and other European cities,
Tourists take the short hops mostly for
the view. Airships are still a long way
from becoming fast enough to be used
45 passenger transports.

The British firm by next year will
begin testing a prototype of its Skyship
9000, a vessel that may open a new
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market in the air transportation field.

The Skyship 9000, with its planned
900, 000-cu.-ft. airbag, will be able to
carry more than 30 tons. Early concept
drawings suggest the ship will go witha
scaled-up model of its present ducted
fans. Its speed is expected to match the
futuristic Goodyear blimp, but there
are unanswered questions about its fea-
gihility, The largest coneerns the size of
the airbag. Will a ship of such great
dimensions be able to maneuver safely?
Will its large surface area put so much
gtrain on the powerplant that speed
projections will fall through? Only
building the prototype will tell.

The Skyship 900 is being offered to
the British navy as a super radar plat-
form. Officials of the Royal Navy have
withheld comment pending testing.

A West German airship builder has
thrown everything into its entry. Air-
ghip International has come to Ameriea
with the McBlimp, a 193-ft. behemoth
flying the colors of the MeDonald's
hamburger chain. Lofting to 10,000 ft.
with a 211 B88-cu.-ft. airbag, the
McBlimp has twin Rolls-Rovee Conti-
nental engines. [t cruizez at 35 mph,
but can get up to 60 mph in a favorable
wind. Like Goodyear, it uses rubber-
eoated polyester fiber for the bag.

Most of the features of the McBlimp
are from established technology, But
Airship International has thrown in a
super graphics computer that runs the
blimp's sign. The 118- by 28-ft.
McBlimp sign uses 8500 blue, green,
red and vellow lamps to depict mes-
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sages and animated cartoons, It's all in
fun. But it's big business, too, and
MeDonald's, which used the MeBlimp
for the first time last summer, is re-
ported shopping for a second airship.

So far, the biggest customers have
been companies wanting & mobile bill-
board. But one good push from a mili-
tary contract may launch airships into a
new peneration of technologies.

France, earlier this year, may have
fired the starting gun in the airship
technology race by announcing that its
coast guard would use airships in res-
cue operations—not just as radar plat-
forms, but for the rescues themselves,
The Skyship is equipped with a light-
weight speedboat tucked under its gon-
dola. In a rescue, the airship moves in
on the search area and comes down to
just above the surface. The speedboat
is dropped with a Z-man rescue crew,
Up to six passengers can be taken
aboard and delivered to shore or a
rescue ship. The French are reported
working on a recovery system that
would allow them to hoist the boat back
into the gondola of the airship,

On an even more serious note, the
U5, Navy has contracted with Good-
year Aerospace, Sperry and Litton to
come up with retrofits for mothballed
airships or new systems for futuristic
veagels, The primary usze of future air-
ships would be to detect the launching
of cruise-type missiles from subma-
rines. Such missiles, launched into very
low altitude trajectories, would be al-
most impoasible to detect.

“The Navy needs to spot them soon
enough to react,” says Don Marco,
Navy airship program director at Good-
year Aerozpace. With advanced turbe-
prop engines, the future airships of the
Navy could develop speeds exceeding
&0 mph. But the next-generation ships
would sip fuel. And they would stay
operational for months at a time.

As these are developed for military
use, it is not too farfetched to predict
that airships of the next decade may
even be used for trans-Atlantic passen-
ger serviee. ™

The Fuji airship [top] is a British-

made vessel designed as a camera
platform. Pan Am and others have
used the Skyship &00 |above) with
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ing 2800 to 3600 pounds. Under the hood is where they differ.
Virtually every popular engine type is represented in this
group, including two different Vés, two V8s, a dohe Six,
turbo and nonturbo 4-eylinders and even the first turbo-
charged Wankel rotary. The only feature these engines share
is tire-shredding horsepower.

As usual, we did our track testing at Raceway Park in
Englishtown, New Jersey, followed by two days of back-to-
back driving around our standard road loop near Princeton,
New Jersey. Every tester drove every car, then ranked
them in order of preference, price no object, The average of
their rankings was averaged with the track results to
produce our Overall Rating.

All of these cars are good, but some clearly are better than
others, Those are the ones that, because of their combination
of performance, styling, status and panache, truly deserve to
be called Super Coupes.

Mazda RX-7 Turbo

There's not a single thing wrong with the RX-T Turbo.
Everything is right. We prediet it will handily displace
Porsche's 944 as the “target car” for other manufacturers in
the Super Coupe market.

To the basic RX-7, the Turbo adds 36 hp plus heavy-duty
suspension parts and Eagle GT tires on 16x 7-in. alloy rims.
Mazda's unusual intercooled turbo, with dual-seroll pas-
gages, comes on line at a low 2000 rpm, so the extra power is
available at just about all speeds, right up to the Wankel's
impressive 7000-rpm redline. There's no discernible turbo
lag, and the rotary is still uncannily smooth.

The Turbo is a beast when you push the pedal to the metal.
A 14.97-second quarter-mile at over 93 mph iz nothing to
sneeze at for an engine that nominally displaces 1308 ce.
There are quicker cars—two of them are in this test—but
none with the Turbo's combination of brute forece and
sophistication. The RX-7 Turbo is equally sweet to corner.
Its 63.60-mph slalom speed is one of the fastest we've ever
seen, and the Turbo's .80-G skidpad performance is the best
we've ever recorded on OEM street tires.

The RX-T also zet a new 60 to 0 stopping record at 107 feet.
Even when we factored in the Turbo's mizerable 13-mpg fuel
consumption—the thirstiest in this group of thirsty cars—it
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was still the dominant winner in our track testing.

Unlike some winners at the track, the Turbo is also a
winner on the street. All too often, high performance comes
at the expense of comfort, function and everyday usefulness.
The RX-7 Turbo is not a “narrow focus” racer, but a “broad
foeus" street machine. As our track test driver put it, “It's an
animal on the track, but the Turbo is also a well-balanced car
that would be fun to drive every day at any speed.”

The RX-T interior is a cross between the austere function-
alism of the 944 and the baroque technology of the Supra.
You can find all the electronic gizmos you eould want, but
Mazda’s engineers have clearly put more energy into the
ergonomics of the seats, steering and instruments than they
have into the cleverness of the radio knobs. The little RX-7T
also swallowed more groeery bags than any of its competi-
tors, thanks partly to its lack of rear seats. The normal RX-7
is available with a pair of 2+2 seats in the back, which we
think should be optional on the Turbo as well.

Ford Mustang GT H.O.

Ford's inexpensive Mustang GT—as rock-simple a car as has
ever been built—decisively outperformed some much more
expensive and pretentious machinery to finish a close second
behind the sophisticated RX-7 Turbo. As one of our enthusi-
astic testers put it, “The Mustang is crude, rude, lewd—and
I lowve it! This car just wants to be bed.”" To pick another
waord, it's fun, There iz nothing you can buy for under $15,000
that offers the Mustang's adolescent blend of performance
and tail-wagging enjoyment. If this ear won't put a smile on
your face, you need to have your cheeks lifted.

Our Mustang turned in an excellent 14.84 seconds at 91.74
mph in the quarter-mile. The time-honored 302 V& now has
fuel injection, which drops the horsepower from 210 to 200,
but adds mid-range torque. Any carburetion hesitation is
gone, replaced by an easy-revving surge of power transmit-
ted through a slick-shifting 5-speed. As one tester said, *This
is the kind of power that made America famous.”

The Mustang shows its age in the corners (remember, this
chaszis started out 10 years ago as the Fairmont). It ambled
through the slalom at 58.72 mph, and slid around the skidpad
at an average of .80 G. Braking distances, too, were
mediocre. A few years ago, such performance would have
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been world-class. Nowadays, it's merely okay. Still, the
Mustang feels solid and stable at almost any speed, and it
fairly begs to be thrown around like a ear half its size.

The all-gray GT interior is identical to that in the ill-fated
SVO Mustang, which means it's surprisingly European in
ambience. White-on-black instruments live in a black plastic
dash, and the softly seulpted black steering wheel might have
come right out of the Merkur. The Mustang is all-American
right down to its roller cam and dual exhausts, but the
interior speaks a foreign language.

Unlike the perfect RX-T Turbo, there are some things we'd
improve on the Mustang GT. The “too light, too little feel”
steering is especially annoying when you're trying to drive
fast. And everyone criticized the shallow, unsupportive
bucket seats.

Our testers were willing to put up with the Mustang’s
minor discomforts in order to enjoy its performance. There's
more fun per dollar than any ear you ean buy. It's reliable and
easy to fix and has a nice image and a great V8. The old-time
hot-rod is refined for the '80s. The Mustang GT is the best

performance bargain in America.
Toyota Supra

Toyota's all-new Supra is just a turbo and stiffer suspension
away from being one of the great all-time Gran Turismos. As
our track test driver put it, “This ear reminds me of Jaguar's
XJ-5 V12 It feels big and soft, but it's capable of phenomenal
over-the-road performance, It's a handful on a racetrack, but
the perfect car for commuting from New York to Florida.”
On the spec page, the Supra is one of the most advanced
cars in production. The double-overhead-cam Six has been
enlarged to 3 liters. With fuel injection and four valves per
cylinder, it produces horsepower like an electric motor—
from idle right up to redline without a pause, The chassisis a
very model of a modern Super Coupe, with a really excellent
5-speed gearbox, all-independent suspension, 4-wheel disc
brakes and electronieally adjustable suspension.
Unfortunately, all this adds weight. At 3600 pounds, the
Supra weighs 3560 pounds more than the V8 Mustang. This
extra weight hampers performance and gives the car a
ponderous feel at low speeds. The Supra has more dials and
gadgets than a 747, but once you've gone through the ground
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school, they mostly make sense. Everything inside is either
electrically powered, adjustable, automatic—or all of the
above. Even the radio equalizer is preprogrammed with
curves for jazz, classical and rock.

“Anyone from Quasimodo to Arnold Schwarzenegger
could get comfortable in these seats " said one tester.
“Infinitely adjustable and lots of headroom."” The rest of the
controls are equally well planned, with excellent steering,
shifting and ergonomics.

Toyota has already announced a fortheoming turbocharged
version of the Supra, which should answer our testers’ cry
for more power. We recommend at the same time that they
scrap the complicated TEME adjustable suspension and
replace it with one that's at least as stiff as the eurrent SPORT
setting. As one tester put it, “Why bother with TEMS when
the SPORT setting is what you want 100 percent of the time?"

The Supra is superbly built, beautifully finished, surely
reliable and extremely competent. All it lacks is verve.

Chevrolet Camaro IROC-Z 350

Driving this Camaro makes a trip to the grocery store an
adventure, and a eross-country drive sets your heart aflame.
What we're talking about here is engine, This fall, Chevrolet
will offer '87 Camaros with the 5.7-liter V8 from the
Corvette. In theory, the engine loses 15 hp because of 8 more
restrictive exhaust system, and the Camaro weighs nearly
200 pounds more than the Vette. Our test car was a pre-
production prototype supplied by Chevrolet, and it was 0.4
seconds quicker and 2 mph faster in the quarter-mile than the
best Corvette we've tested. Its 14.44 seconds at 95.44 mph is
the best quarter-mile run we've seen in years. We'd say the
car you buy will be doing well to run 15 seconds at 93 mph.

The Camaro 350 is fitted with P245/50VR16 Eagle VR50
tires and a front sway bar as big around as your wrist. This
combination makes for a stiff ride even on relatively smooth
pavement. On a back road, the whole car skips from bump to
bump. At the track, the Camaro is magnificent. It averaged
BT G on the skidpad and got through the slalom only a hair
slower than the Porsche 844,

The big V8 is only available with an automatic transmis-
sion, which we think suits the Camaro perfectly. This isnota
precision driving instrument. It's more like a chain saw,
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SUPER COUPES
chopping and hacking its way down the road with a rather
appealing viciousness,

In the suecinet phrase of one tester: “Seats stink." Other-
wise, the Camaro interior is guite nice, with a full set of real
instruments. Our biggest complaint with the Camaro applies
equally well to the Corvette. The interior iz eramped and
compromised, vet the exterior is huge. It's like opening the
door of a giant bank vault, which the Camaro’s long, heavy
doors resemble, only to find a piggvbank inzide.

One of our testers summed up the TROC 350 as, “Great fun
for a half-hour blast on a deserted road, but not a car vou'd
want to drive very far, It's wonderful for what it is, but has
too narrow a focus for every day.”

Porsche 944

No doubt fanatics all over the country are revving up their
2150 Porsche Design pens to ask how could we rank the 944
behind a Chevrolet and a Ford, not to mention two Japanese
cars. All we can say is, “Have you driven a Ford/ChevyiJa-
panese car lately?” Porsche has stood still for years—the 944
is really a modified 1976 924—while the Japanese amd
Americans have taken aim at a stationary target.

At 327 000 as teated, the 944 has already priced itself out of
thiz market, while the excellent %44 Turbo costs well over
$35,000. At that point, you're no longer selling an automo-
bile, but a status symbol.

This is not to say that the 944 is a bad car; it's been the
standard of excellence in Lhis class ever since it came out. In
acceleration, the 944 tied for last with our sick Alfa. [t was
fourth in the slalom, third on the skidpad and fourth in
braking. In other words, the chassis iz quicker than the
engine, The 944 Turbo solves this problem—for a price.

On the road, the 944 feels a lot happier. Our testers found it
excellent in every way. All the controls are simple but easy to
nze. The erponomics are superb, and the driving iz wonder-
ful. The ecar works with you, not apgainst vou, and it's
beautifully balanced.

The %44’ styling iz a bit cobbled up since Porsche added
gpoilers, air dams, driving lights and fender flares to the
original 924 body. But it still looks tough and “right,”
particularly in Porsche’s vivid Guards Red. The interior is
functional and somber by comparison. One tester called it
industrial. And the race-type seats, with huge side-support
wings, make entry and exit an acrobatic exercise.

Az one tester wrote, “People buy these cars for all the
wrong reasons. You shouldn't buy a Porsche for cosmetic

SPECIFICATIONS AND DIMENSIONS

reasons—it doesn't look that good. You shouldn't buy it for
luxury, because it's not very comfortable and driving it
around town iz a chore. You should buy it only for driving
very fast on secondary roads, There aren't many places you
can do that in the U.8., so you end up buying the 944 to
impress vour neighbors.”

Dodge Shelby Charger Turbo

The Shelby iz probably in the wrong test. It costs half as
misch as most of the ears in this group. On the other hand, it's
a feisty little overachiever that you can't help but like. The

Charger is the Omni chassis taken about as far as it can go

and fitted with Chrysler's 146-hp 2.2-liter turbo Four. Our
test car ripped off a 15.7T3-second quarter-mile at 86.04
mph—quicker than the Porsche and Mitsubishi and within a
heartbeat of the Supra and 300ZX.

The Shelby was second in the slalom and rang up a solid .81
G on the skidpad. The brakes are good, and the interior is by
far the largest of any car in this test. It swallowed as many
groceries as the RX-T, but in addition to four passengers, not
two, The Shelby even won in fuel economy. All of this was
enough to make it second overall in our track testing. You
can't ask for a better combination of all-around performanece,
utility and economy.

But make no mistake, the Shelby is a cheap car. Chrysler
has jazzed it up with really infantile, tacky tape stripes and
plagtic add-onz. The interior iz equally awful and old-
fashioned. The whole seat/steering wheel/controls relation-
ship is a disaster, the shifter is balky, the gauges are cheap
and the interior trim is substandard. It's obvious that all the
money in a Shelby goes into the engine and suspension, with
none left over for sound deadening or civilizing influences,

“The Shelby Charger Turbo is harsh, noisy, erude and
unrefined,” summed up one tester, “It"s cheap and ugly, yet
it obviously gives greal performance. If this test were a
singles bar, it'd have to be awfully late before I'd go home
with the Shelby. But it'd probably be a night to remember,
one way or another.”

Nissan 300ZX Turbo

For 1986, the 300ZX Turbo was given stiffer springs and
sway bars, 225/50¥R16 Bridgestone Potenzas under newly
flared fenders and a revamped air intake to eliminate the
awkward hood seoop. With 200 hp the 300ZX should be the
hottest car in this elass. Unfortunately, it's just not. The
30ZX has been overtaken by a new generation of Super

WHEELBASE
TRANSMISSION (in.)

CAR' PRICE  TESTED ENGINE LENGTH (in.] WEIGHT (Ib.}
Alfa Romeo GTVE $16500 898085 170-hp SOHE 2.5Her V6 5-apeed manl o485 iz A
Chevrolet Camaro IROC-Z 350 512561  $15880  215-hp OHV 5.7-filer VB 4-speed automatic 101.0 188.0 400
Dodge Shelby Charger Turbo $8361  $11.088  146-hp SOHC 2.2-ier bnline-4 Turbo  S-spesd manual w8 1748 2550
Ford Mustang GT H.0. $11.065 513,145  200-hp OHV 5.0-iler V8 Seapend manual 100.5 1733 250
Mazda RX-7 Turbo 0195 S20.185  182-hp portancluction 1.3-Her Seapeod manual 8.7 1885 2850
Infine-2 Rotary Turbso
Mitsubishi Starion ESI-R $1T4T9 818054  176-hp SOHC 2.6-4er Inline-d4 Turbo  S-speed manual 959 i3z DOED
Missan 300ZX Turbo 20008 23550 200-hp SOHC 3.0-er V6 Turbo S-speed Marual 1.3 170.7 3250
Porsche 944 54500 S2.216  150-hp SOHC 2 4-Wer inline-4 S-speed manual EIE] 1889 2850
Toyota Supra §17.990  S18810  1B1-hp DOHGC 2 B-iter Infine-8 S-spesd marual 1022 181.8 3604

1. All are 2+ 2 halchbacks. excepl for tha Missan and Marda, which are 2-seal halchbacks. AR are frori-engina, rear deive, excepd for the front-drive Dodge.

2. Bast speed achiaved while weaning through seven cones placed 100 Inet apart; the higher the speed, tha befier the transient handing

4. Grforces generaled dunng steady-stale comenng around @ 200-foal-diameter Gingle; ow - clogkwise, cow = counderclockwise,

4. The number of $tandand-see grocery bags thal will stand uprghl {1-inch crush space panmidied) in hatchback cargo area wilh iodding rear spathacks: (il any) upright
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Coupes, while the increasing value of the yen has raized its
price to $24,000 and counting. We think it's time for Nissan to
take the superb turbo V6 and install it in a lightweight, up-to-
the-minute sports car that ean successfully compete with the
new RX-T and Supra.

At the track, the 300Z X did finish second in braking behind
the RX-7, but overall it ended up seventh in a field of nine,
Our track test driver eomplained that the shifter is notchy,
the steering vague with too much feedback and the ride
bouncy.

On the road, our group found the 300ZX equally off the
pace. Among the most frequent complaints were the “loony™
dashboard with unreadable digital instruments. Lamented
one tester, “This seems like a car that's been committeed to
death by Marketing, Engineering, Design and R&D—an
automotive camel. It feels heavy and ponderous, no matter
what the track numbers are,”

Mitsubishi Starion ESI-R

Years ago, when the Starion first came out, it was an
inexpensive, pleasant little car with a terrific reputation for
reliability. Over the vears, Mitsubishi has turbocharged the
2 G-liter Four and dolled up the clean Starion bodywork with
an increasingly heavy hand,

For 1986, the Starion has been given an intercooler to raise
its power to 176 hp. The fenders have been flared « lo
Porache 944 to leave room for Yokohama 225/50VE16 radials
at the rear, 205/55VE16 on the front, Inside, Mitsubishi has
gone wild with electronic accessories, in the modern Japa-
nese fashion. All this costs money, of course, and the Starion
ESI-R is now an $18,000 Super Coupe that is also sold by
Dodge dealers as the Conguest.

The interior is perfectly nice, The dashbeard iz very
straightforward, the driving position is excellent and, as
you'd expect, the Mitsubishi sound system is as good as any
you'll find in a new car. The only change we'd make is to
replace the lush-looking “loose cushion” seats with buckets
that give better support.

At the track, the Starion is a midfield performer in
everything except braking, The brakes faded immediately,
and if there'd been something to hit, we would have hit it.
Try to throw a quick shift and the rear axle thunks like it's
about to eome loose.

Degpite its lackluster performance, the ES1-R guszzled gas
faster than anything except the BX-7. As one driver summed

But it certainly doesn't compare with any of the serious
Super Coupes in this group, especially at the price.”

Alfa Romeo GTV6

Driving the GTVG is just like driving g half-scale V12
Ferrari. Let the revs drop under 4000 rpm and it vibrates,
stumbles and otherwise signals its displeasure, Drive it likea
homicidal Italian vacing driver, flat-out all the time, and the
Alfa is nirvana, The performance levels are not all that high,
s0 any road can become part of the Mille Miglia. The brakes
are good, the handling predictable and the steering spot-on,

Still, you have to be a pretty die-hard Alfisti to buy one of
these ears. Our test car had less than 200 miles on the
odometer, and there was a serious driveline vibration before
we started our test. Alfa’s mechanics are still investigating.
The upholstery was coming apart, the hood latch refused to
open and the electric window worked intermittently.

We'd say Alfa has two serious problems. One, quality
control, Two, poor detail design on things like controls,
gauges and interfor appointments. The interior looks like it
was designed by five different guys who weren't talking to
ane another,

The basic GTV6G is a nice package. The styling is still
distinctive after all these years, and the 2.5-liter Vb is willing
and able. But the car was designed before ergonomies were
invented, and the arms-out driving position gets real old, real
fast. As one of our testers summed up, “The GTV6 has an
undeniable charm, like my vintage race car. [ can see why
there are Alfa enthusiasts in the world, Thiz car has
character.”

Conclusion

This has to be the hottest market segment in the automobile
industry, filled with really superior automobiles. Highly
regarded classies like the Porsche 944, Alfa GTV6 and Nissan
SMEZX are merely also-rans compared to the all-new Japa-
nese competition. And through the application of what they
do best—raw horsepower—Ford, Chrysler and General
Motors have turned their aging sporty cars into enviable
Super Coupes.

All in all, these Super Coupes are the best group of cars
we've tested in years. It's not often you'll hear us describing
a 520,000 car as a barguin, but we'd say the RX-T Turba,
Toyota Supra, Mustang GT and Camaro [ROC-Z can all be
legitimately compared to cars costing $15,000 to 325,000

it up: “Taken as a generic Japanese sports coupe, it"s not bad, more, If that's not a bargain, what is? ™
TEST RESULTS
GAS MILEAGE Ve MILE SLALOM®  SKIDPADY  BRAKING (L) TRUNK “INTERIOR . TESTTRAGK  ROAD TEST nﬂ@
(EPA city/PM test]  (sec. @ mph)  (mph)  {cwicow)  (60-0 mph) IND SPACEINDEX® RANKING RANKING'  RATI
19/18.6 1686 @ B450 5170 76,80 12 B 106.33 8 9 9
18148 1444 @ 0544 5001 86 88 124 4 108.16 3 5 “
20180 18T @B604 6050 8083 130 P 109,28 2 8 5
ITME.& 1484 @ 81,74 5872 TRE 148 ;] 113,88 ] 2 2
17130 1497 @316 6360 28150 107 15 87.20 1 1 1
18138 15,79 & 8547 B0.59 A58 158 7 254 ] [ ]
175 15.32 @ 80.19 58.23 81.83 m n v T T 7
1816.6 168.15 @ 84 .42 6310 BE.87 121 ] 6. 84 & 3 =
18MTE 15,83 & 87 .54 ETa2 8184 112 5 102.36 4 L] a

5. Front-saal widih « headroom = legroom + rear-saal width « headmoom = lsgroom - 1000,

8. Painls are awarded from bast (1) lo worst (9) in each category. The car wilh ihe fewest lolal poine ranks firsl next lowes! second, and s3 on
7. Subjeciive ranking on the msd by & bearm of lestens; cons are graded by “fesl” ndependent of tes! irack results,

8. Averape of Test Track and Road Test ralings. Ties are desided in lever of Road Test score. Bold numbers indicale best pedtemances
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These traditional hand tools deserve
a place in your workshop.
Here's why.

he hand plane, more than any

BY JOSEPH TRUINI i
Shop and Tools Editor other If;-nli.‘ m-;lylcesn:--h;f}l'.;! ||:3-
: ; ages o anderafted wood-
BP-.'Q[_(-]._& D}' Brian Kosoff working. In fact the plane,
unlike many other tools found

in the workshop, is strictly a

troodworking tool. It's the one

tool that provides today's woodworkers with
the strongest link to the Old World craftsmen.

The hand plane is one of the world's original
woodworking tools, dating back more than
2000 yvears. The tool's original design and
principle, however, are relatively unchanged
today.

And, as shown on the following pages,
planes come in a variety of sizes and shapes,
with wood or steel bodies.

Planes can be divided into two basic groups:
bench planes and specialty planes. Generally,
bench planes are used to flatten and smooth
large wood surfaces and long edges. They
characteristically have large, flat soles and
straight, square hlades. Bench planes are com-
maonly available in lengths from 8% to 24 in.

When using bench planes to smooth the
rough surface of a board, start with a jack
plane followed hy a smoothing plane. Use the
larger planes, such as a tryving plane, to
smooth long, uneven edges.

Specialty planes are designed for making
specific cuts, such as shaping various molding
profiles and cutting rabbets, tongues, grooves,
dadoes and other woodworking joinls. Some




MULTIPLANE

specialty planes, such as the multi-
plane, feature interchangeable blades
that are available in a variety of shapes
and sizes.

The choice between a wood-bodied
plane and an all-steel plane is based
largely on personal preference, since
both types perform equally well.

Many woodworkers find that wood-
bodied planes are more attractive and
easier to use gince they are lighter than
steel planes. Also, the wood soles won't
mar the workpiece. The two greatest
advantages of steel-bodied planes are
that they're available in a much greater
variety than wooden planes and that
steel planes offer more precizse control
and adjustment of the blade, known as
the plane iron. Many wooden planes use
a wood wedge arrangement to secure
the plane iron. Note that some
planes, like the reform smooth
plane and trying plane shown,
combine the best features of
both tools—a wood body with
a precise steel adjustment
mechanism.

Proper care

Careful handling and occasion-
al maintenance are all that's
required to keep your planes
in great condition for genera-
tions to come. The following

tips will ensure years of smooth plan-
ing. Keep the plane’s mouth clear of
wood chips during use. Remove resin
buildup on the base with a solvent such
as paint thinmer. Rub wax on the
plane’s base to speed the planing mo-
tion. Keep unplated and unpainted
parts lightly ciled to prevent rusting.
Proteet wooden planes from high hu-
midity to prevent warping. If slight
warping does occur, it can be corrected
by making a few light passes over a
jointer. If a wooden plane's varnish
finish wears off, apply an occasional
coat of linseed oil to prevent it from
drying out and cracking. Also, you
ghould completely disassemble a plane
at least once a year to clean each part
thoroughly, Apply a light coat of oil to
all metal parts before reassembly.

It's worth noting that many new
planes come with plane irons that have
been ground—usually to 25°—but not
honed. Before use, you must hone the
iron's edge to 30° on a flat, oiled stone
until a burr is formed. Then, lay the
iron flat on the stone, with its beveled
edge facing up, and make a few light
passes to remove the burr. The grind-
ing and honing procedure for your plane
may differ from the above technique,
Check with the plane’s manufacturer
for specific instructions. Now let's take
a close look at the planes shown,

Tongue-and-groove  planes—This
matching pair of planes (§59.95) is used
to mill tight-fitting tongue-and-groove
joints onto the edges of %i-in.-thick
boards. The 1% x $%&-in.-long red beech
planes employ a wood wedge to secure
the plane irons.

Matching pairs of tongue
and groove planes are also
available for use on %, -
and Ve-in.-thick boards. Con-
tact Frog Tool, 700 West Jack-
son Blvd., Chicago, 1L 60606.

Hollowing plane—The
unique convex-shaped sole of
this tool identifies it as a hol-
lowing, or rounding, plane.
The 9%-in.-long plane fea-
tures a red beech body with a
hornbeam sole. The 1%-in.-
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wide plane iron is rounded to match the
convex sole, Use thiz plane to cut hol-
lows with or acrozs the wood's grain.
I1's available for $66.90 from Frog Tool,
T West Jackson Blvd., Chicago, 1L
GG,

Multiplane—Here's a fine example
of a clagsic hand tool. Offered as a
siiccessor  to the now-discontinued
Stanley No, 55 and the Record No. 405,
this superversatile plane ecomes with 24
cutters (5345.580). An optional 16-cutter
gel is also available,

Ugze the multiplane to handle a vari-
ety of jobs, including cutting grooves,
tongues, ovolos, fillisters, beading,
flutes, hollows and rounds, and milling
sash work. The 24 standard cutters
include 13 plough and dado. five bead-
ing, two tongue, two ovola, one slitting
and one fillister cutter. For more de-
tails, contact Garrett Wade, 161 Ave, of

Bt

the Americas, New York, NY 10013,

Violinmaker's planes—Don't  be
fooled by the Lilliputian dimensions of
these planes. They are superbly de-
signed and highly precise. Cast from
silicon bronze, the planes are used for
ultrafine finishing work. The set of
three (5394500 inclodes a % % 1%:-in.
plane with a Yin_-wide iron, a % x 14-
in. plane with a %-in.-wide iron and a '
% 1-in. plane fitted with a */g-in.-wide
iron. Contact Wooderaft, 41 Atlantic
Ave,, Box 4000, Woburn, MA D1885,

Jack plane—The all-purpose jack
plane iz considered to be the most
useful of all bench planes. Use it for
smoothing rough boards and to flatten
uneven surfaces,

This top-quality Record No, 05 jack
plane has long grooves machined in its
sole that are designed to make the tool
glide easier—especially on resinous

woodds—by breaking the suction be-
tween the sole and the wood. The Brit-
ish-made plane has a 2V: x 14-in.-long
sole and two hardwood handles. It
comes with a 2-in.-wide tungsten vana-
dium steel plane iron. The Record No,
05 jack plane is available for $67.10
from Garrett Wade, 161 Ave. of the
Americas, New York, NY 10013,

Reform smooth plane—Feature for
feature, this iz clearly the finest plane
I've ever nsed, Made by the reputable
German firm E.C, Emmerich, this
smooth plane features a patented blade
adjustment mechanism that provides
vou with supersensitive control of the
plane iron, A spring-tensioned rod pulls
the plane iron back tightly against the
body to eliminate chatter which, in
turn, promotes smooth planing,

This handsome tool features a lac-
quered pearwood body with sole of
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lignum vitae—a superhard, self-lubri-
cating wood that secretes natural oils to
make planing easier. It alzo has an
adjustable shoe eut into the sole that
allows you to narrow or widen the space
in front of the protruding iron. General-
ly, the harder the wood, the narrower
the mouth setting.

The 2% x 8%-in.-long plane comes
with a 1%-in.-wide iron. It's available at
larger Sears stores for about $80. Con-
tact Sears, Sears Tower, Dept. T03-
PM, Chicago, 1L 60684,

Block plane—The block plane iz de-
signed for trimming end grain, Also,
use it to smooth small wood pieces and
for edge-planing plywood, particle-
board and even plastic laminate. The
block plane’s major differences from a
bench plane are that the iron is held at a
low angle—217 on thiz Stanley model—
and it’s installed with the bevel facing
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up. The Stanley block plane (§17) has a
2 x T-in.-long sole with a 1%-in.-wide
iron. Contact Stanley Tools, 600 Myrtle
St., New Britain, CT 06050,

Trying plane—The great length of
this plane, nearly 24 in., makes it ideal
for planing long, straight edges and for
leveling broad, uneven surfaces. Made
by E.C. Emmerich, it features the
same patented blade adjustment mech-
anizm deseribed for the reform smooth
plane. The 3-in.-wide red beech body
has a white beech sole. It comes with a
Pin.-wide chrome wvanadium steel
plane iron. The trying plane eosts about
3100 at larger Sears stores. Contact
Sears, Sears Tower, Dept, T03-PM,
Chicago, L. 60684,

Rabheting block plane—Garrett
Wade now offers a replica of the famous
Stanley model No, 140 skew-blade rab-
beting block plane that was discontin-

ued in the 1930s. As compared to a
standard block plane, this tool cuts
much easier and eleaner due to the
plane iron's superlow 12° skewed angle,
The plane's right side is removable for
use as a rabbeting plane. It comes with
an adjustable fence and a 1%-in.-wide
iron. The 1% x 6%-in.-long plane is
made of east manganese bronze,

This professional-quality tool costs
$156.85 from Garrett Wade, 161 Ave. of
the Americas, New York, NY 10013.

Smooth plane—Designed for gener-
al-purpose planing, the smooth plane is
often used after the jack plane for final
finishing, Thiz popular, easy-to-handle
Stanley No. 4 plane features a 2% x 9%-
in. ecast-iron body with an adjustable
mouth opening. It's sold at hardware
stores for about $49. For details, con-
tact Stanley Tools, 600 Myrtle 5t., New
Britain, CT 06050, ™
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DETROIT

Our ace spy photographer
pops out of the weeds

to bring you an advance
look at next year’s cars

BY JIM DUNNE, Detroit Editor

or car buffs, the New Year

starts when the old vear is

only half over. 1987 iz here!

Starting this fall, look for

completely new compact se-
dans and coupes from GM, heavy face-
lifting of Ford's spectacularly suceess-
ful Thunderbird and Cougar, a
front-drive successor to Chrysler's
Cordoba, and the first all-new civilian
Jeep sinee the original Cl's introdue-
tion in 1945,

Corsica/Beretta

Corsica is the d-door successor to the
Citation 11, the compact sedan that
Chevy dropped from production last
summer. Its running mate is the Ber-
etta coupe. There is little similarity in
the styling of the two models, even
though they will share 2_5-liter 4-cylin-
der and 2.8-liter V6 engines and front-
wheel-drive hardware. Their appear-
ance features an (181 conrant
aerodynamic look that's combined with
traditional GM attention to mass ap-
peal. Sheetmetal lines are crisp to the
point of being sharp, hoodlines curve
deeply downward, and glass surfaces
are unusually large.

Allante

The muscular appearance of this 2-zeat

CHEVROLET CORSICA

convertible from Cadillac is unlike any-
thing in the current or past luxury-car
lineup at GM, and that's as it was
planned. Designed by styling whiz Pin-
infarina in Italy, the body will be built
and outfitted in Turin—in T000-per-
vear lots—then air-freighted to De-
troit, where running gear and suspen-
sions will be installed. Its target: highly
profitable sales now going to Mercedes'
E50, 000 56031 convertible,

Allante’s aluminum roof can be re-
moved by one strong person and stored
at home, zo true convertible motoring is
possible. Powered by Cadillac's effete
4. 1-liter aluminum V8 engine, the Al-
lante will not compete with the Mer-
cedes, or any other 2-seater, in perfor-
mance. But Cadillac officials are
banking on “super ride, handling, qui-
etness and elegance” to entice custom-
ers to this $40,000-plus beauty and
away from the European exotics. Good-
ies will inclade leather interiors, anti-
skid braking, multipoint fuel injection
with a new tunnel ram induction system

CADILLAC ALLANTE

and a choice of just five colors—white,
gold, blue, red or silver.

Shadow/Sundance

Bazed on the ubiquitous K-car drive-
train and a chassis much like the Laser/
Daytona, these 5S-passenger subcom-
pact twins fill the market slot between
the low-priced Omni/Horizon and the
mid-gized Aries/Reliant. A 97-hp 2.2-
liter Four is standard, with a 146-hp
turbo version of the same engine op-
tional. Chrysler's familiar 3-speed auto-
matic transaxle or 5-speed manual are
the transmission choices. The cars
should be on sale by the time you read
thiz, with prices starting in the S7000
range. Two body styles are available—
a A=door and 5-door hatchback.

Chrysler LeBaron GTC

A miniature Imperial shows up in
Chrysler's line for 1957. This 4-seat
personal luxury coupe will not be a
high-price model, but will compete in
the Thunderbird elass filling in for the
now defunct Cordoba as Chrysler's
mid-price model. No big surprises un-
der the hood. Look for the Chrysler 2.5-
liter 4-cylinder engine to be the base
powerplant, with a new, Chrysler-
built, 3.2-liter V6 to be added late next
year. Price for the GTC should be in the
middle teens.

Reatta

Thisz 2-seater, equipped with Buick's
vigorous 3.8-liter V6 and automatie
overdrive transmission, will definitely
offer high performance to luxury 2-seat
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coupe  buyers. lnlike Allante, the
Reatta will be an all-Ameriean. [ts
bady and running gear will bear the
L5 AL logo, and it will be assembled in
Lansing. A |1:J!'-:,In|l that looks a bit like
i Corvette variant, the Reatta differs
from the Chevy musclecar in using
front-wheel drive and a steel |HH|I'.'.
Due out in the spring of '87 with a
price that may push £30,000, the Reatta
will weigh inabout 400 poundz lezs than
a Corvette. Essentially, the car will us
a shortened Riviera chassis on a 4-in.
shorter wheelbase, A major problem

may be too much power for the chassiz

Lo handle, especially if Buick’s most
powerful 235-hp VG with turbocharger
andl intercooler is added to the option
list. If it can put all that power to the
ground, a turbo Reatta could outper-
form a Corvetie!

Mustang
Reigning king of the
affordable  muscle

carg, the Mustang
gets minor freshen
ing on the outside

while keeping its tra-
ditional
for 1967,

lines
Up front,
the grille opening is
slightly different,
but the main change

hl'-li_'.'

iz the aero head-
lights. Just s0 you
won't make a mis-
take, the Mustang d

name iz molded Into
the bumper face in
front., F;'..I']_"l*— Al *--.Il,'_:'|r|l'.. altered,
L, but =till I'I-L'---,_f1'.'i?..:||||- As ."l.|:|~=1.'¢.|||_'.

Thunderbird

Mo pulling back now. This aero style,
now three vears old, is hot and has
catapulted Ford ahead of GM's strong
G-cars (Regal, Monte Carlo, Bonneville
anid Grand Prix) in the mid-price per
sonal coupe market. Ford intends to
keep that lead by making major
changes in the 1987 models. Maost visi-
ble are the shape of the C-post and rear

JEEP WRANGLER "YJ"

1987 FORD THUNDERBIRD

roof, and the grille desipn. Overall, the
new 'Bird haz a smoother, more fin-
ished look, one that enhances its aero-
dvnamic  shape. Merceurv  Coungar,
Thunderbird’s runmng mate, has simi-
lar changes—more radieal rear guarter
window outline and an encloged grille
with aero headlights,

In '88 the T-Bird will get new fast-
back rear glazs, and in '8%9 an even more
rounded, aerodynamic nose, all of
which will help to keep it the hot setup
on NASCAR :-|Ii'-|'||'l.|.':lll.':-i.

Jeep YJ

Appearances can be deceiving. Wran-
gler, the 19587 version of the d-wheel-
drive pioneer, is radically new, both in
styling and chassis desigm, even though
it may not look much different from

what you've seen in the past. But the
body floor pan is taken from the new
Cherokee. Wheel track 12 wider front
and rear to make the new Jeep more
stable and less susceptible to rollover.
The instrument panel iz ne longer a
primitive design, but erafted as eareful-
ly us those in the Cherokee. Still rug-
gped? Yes, if those leaf springs all
around and rigid axles are any indica-
tion. And the windshield still can be
folded down on top of the hood. AMC's
in-line Six will be revived for 'ST, PM

‘B9 T-BIRD AERO NOSE






BACK TO
RATTAN

A guide to fabricating furniture with this versatile building material.

BY NEAL BARRETT

ou may have seen furniture like this in
old books or movies about the elegant life
in Palm Beach. Or you may have seen
examples of it in old hotels throughout
the deep Bouth, with palm trees growing close by
and a slow-moving fan overhead. Or you may have
seen it in the last few vears at forward-looking
furniture stores where the style and grace of
rattan have been making quite a comebachk.

This recent interest caught our eye, so we
decided to do some research and come up with
original designs that could be built by any shop
enthusiast. This material is very workable—in a
somewhat unorthodox way—and easily yields the
classic sweeping curves that are so much a part of
the furniture's appeal, We hope you enjoy the
process and results as much as we did.

What is rattan?
Rattan is the stem (or trunk) of a climbing palm
tree that grows in the tropical jungles of South-
east Asia, Malaysia, Indonesia and the Philip-
pines. In its natural state, the stems are covered
with a tough, thorny bark, but during harvesting,
this iz removed, leaving a hard outer layer of
silicone resin on the poles. In this form the rattan
is called unskinned. For some uses, this hard layer
is also seraped off, resulting in a more porous,
softer outer surface. This is called skinned rattan,
and is often uged in commercial rattan furniture.
Since the skinned type is more porous, the
process of bending the poles using moisture and
heat is easier. With some hand sanding, the poles
can be made smooth and regular. However, the
unskinned poles have a series of slightly ragged
ridges that reflect the growth of leaves along the
stem. This creates the classic rattan look, s0 we
chose the unskinned poles for our loveseat and
chair. Keep in mind that these poles are solid, not
hollow like bamboo,

Before you begin

Building with rattan instead of conventional wood
requires different construction methods and a
different mind-zet as well. The need to work to
extremely close tolerance cannot apply to rattan
the way it does to traditional cabinetmaking. The
exact diameter of the rattan poles is not specified
when sold, Instead, they come in bundles that can

range in size from 10 to 12 mm, 18 to 25 mm and 40
to 45 mm. Also, the poles will vary in diameter
from one end to the other. So keep in mind that
although you ean frequently accommodate this
material to your design, there will be times when
your design will have to be adjusted to suil the
material. We've provided exact dimensions in the
drawing on page 97. But yvou will surely have to
depart from these occasionally.

Before beginning the actual construetion, exam-
ine the poles, Most will average 9 to 10ft. in length
and will have a series of bends and crooks in them.
You should straighten each pole as much as
possible to make construction easier.

Thin poles—up to ' in. dia.—respond well to
simple hand pressure. A certain amount of over-
bending is required because the rattan will spring
back a little. The amount of overbending will
become apparent after a fow attempts.

Thicker poles require a combination of heat and
maisture, To bend these, clamp each pole in a
strong vise, dampen the bend and then heat witha
heat gun as shown in photo No. 3. At the same
time, begin applying pressure to the pole in the
direction opposite to the existing bend. Several
applications of water and heat may be required
before the pole softens sufficiently. Again, a
certain amount of overbending is necessary. Pro-
ceed along the length of the pole until it seems
reasonably straight.

Bendi the poles

Prepare all the parts for both the chair and
loveseat at the same time, Aside from the differ-
ence in length, the only additional parts are the
center legs and eross braces in the loveseat.

Next, make a full-size drawing of each different
member. Then bend the first copy of each and
check against its drawing until it matches. When
satisfied, construct a jig for each by tack-nailing
scrap lumber to a plywood panel as shown in photo
4. Make sure that the ensuing poles for each bend
fit precisely into the jig. Leave each pole full
length until after bending. It's easier to make
accurate measurements this way.

Clamp each pole in the vise about 2 in. from the
start of the bend. Make sure it's parallel to the
tabletop so you'll have a plane of reference for the
bend. Use the same techniques to bend the pole as

Codor photos: | R. Rost: Black and white photos: Neal Barrett
Technbeal art: Dyck Redoerus: Fabric: Waverly Confetti 53



BACK TO RATTAN

you did to straighten it. After geveral
applications of water and heat you will
feel the pole soften and resistance less-
en. Overbend as mentioned before,
then apply water to cool the bend,
When cool to the touch, slowly release
the pressure. Keep in mind that the
hottest part of the pole will be the most
flexible. Also remember that larger
radiuz bends require heating a longer
section of the pole.

Join

After all the required bends have been
made, clamp a board to the edge of the
workbench and butt each pole to the
board. This provides an easy and accu-
raite way to measure the finished
lengths of the bent poles. Then cut the
poles using either a hacksaw or a Japa-
nese ryoba saw. Keep the saw square to

the length of the pole. In the loveseat,
the back poles require a splice joint
because one pole is too short to span the
entire distance. A splice joint iz also
required on the inner pole of the chair
back for ease of fitting and measure-
ment. To form these, cut half of the
Jjoint first as shown in photoe 7, Then use
the cut pole as the template to mark the
other pole. After the splice jointz are
cut, use carpenter's giue and screws to
assemble, Drill pilot holes and counter-
sink the screwheads,

Next, eut the 1%-in.-dia. poles to
length for the seat rails and upper back
rails. Note that the ends of these parts
are shaped to a slight hollow with a
coarse rasp to form a better joint.

Then cut 1-in.-dia. poles to length for
the back spindles, and using a sharp
chizel, trim the ends of each spindle

1 To straighten pole, clamp in vise then
brush water onto bent section. Let water
soak In, then apply heat with heat gun.

& After first pole of glven profile is bent,
screw blocks around edges to create jig for
testing other poles of same shape.

7 Cut 2-in.-deep splice Joint in end of one
pole using hacksaw or fine-toothed Japa-
nese ryoba saw. Keep cut square to end.

ks

2 Use' workbench to check progress
when straightening poles. Pole should
allgn with surface and be parallel to edge.

5§ Clamp board on edge of work surface,
then butt bent pole against it. This gives
accurate surface for measuring length.

-

A

-ll.l:e splice joint cut on first pole as 9 Join splice joint Mthghuaﬂdmm

to form %-in.-dia. ® %-in.-long tenons.

Temporarily clamp the upper back
rail to the inner back pole and mark the
position of the spindles on both. Then
clamp the assembly to the table and,
using the angled back pole as a guide,
drill ¥-in.-dia. » %-in.-deep holes for
the spindles in both parts. Unclamp the
rail and apply glue to each hole. Fit the
apindles into the rail first and then into
the back pole. Use elamps to draw the
parts together. Drive two 2¥e-in. = No.
8 fh screws through the back pole into
each rail end to fasten the joint. Install
the back seat rail in the same manner.
Then attach the outer back pole to the
inner pole with the same size screws
spaced 10 to 12 in. apart. Countersink
all serewheads so they can be filled
later with wood putty.

Clamp each armrest pole in the vise

2 To bend pole, clamp In vise 2 In. from
point of bend. Apply water and heat until
pole softens, then bend to shape.

& After bending top corner In back pale,
clamp pole in vise so it's square to bench
top. Then make sideways bend.

R,

template for marking joint cut on end of Countersink heads so they can be covered

mating pole. Cut joint on second pole.

with wood filler later.
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and use the rasp to shape the joint with
the rear leg. Then join them to the
back. Fasten the side and front seat
rails in place, being careful when posi-
tioning the screws to avoid hitting the
screws holding the adjacent rail.

Cut to length %-in.-dia. poles for the
side and front stretechers and the front
seat sub rails. Use 1-in. brads to join
the poles in pairs to form the stretch-
ers. Keep the brads back at least 2 in,
from either end of the stretcher,

For the armchair, fasten the front
stretcher between the two inner legs.
But for the loveseat, fasten one center
leg to each stretcher and then attach
the stretchers. Screw the two center
legs together and attach the front sub
rail to the seat rail using 1%-in. brads.

Place the outer armrest pole into
position and fasten to the rear leg and

10 ﬂnbunjomu.a;a_lsetiqntmbymmg
end of one pole to slight hollow using
wood rasp. Keep tool square to pole end.

13 Cut spindles, then pare ends to ¥ in.
dia. with sharp chisel. Test-fit in scrap
rattan that has %-in. hole bored in middle.

I ‘/ _al
16 Clamp Inner crest pole and back rall

assembly to outer crest pole. Bore clear-
ance holes and attach with screws,

POPULAR MECHANICS & JULY 1986

inner armrest. Then install the side
stretchers between the front and rear
legs and install the armrest trim strip
with 4d finish nails. Finally, cut the
cross braces for the loveseat and screw
them in place between the front and
rear center legs,

Fabricate the front spindles by join-
ing two Y-in.-dia. poles with %-in.
brads. Mark the position of the spin-
dles, and use 1-in. brads to fasten the
spindles to the back side of the front
stretcher and sub rail. Fill all serew
holes, let dry and sand flush to the
surface,

In traditional rattan furniture all
joints were wrapped with cane, but
with the use of screws, the structural
value of the wrapping is seldom re-
quired. In fact, in most contemporary
rattan furniture, the wrapping is omit-

11 Test-fit butt joints then apply glue and
attach parts with fh screws. Bore pllot
holes and stagger screws. X

ted entirely. In our design, we wrapped
selected joints to reinforce the tradi-
tional feel. The cane is 6 mm wide and is
usually called wide binder. To prepare
the cane for wrapping, soak it in water
for at least 20 minutes prior to use to
soften the material.

We approached the wrapping in two
different ways. The splice joints are
wrapped in a straight line. First bore a
Ye-in.-dia. by Y-in-deep hole in the
bottom edge of the pole at one end of
the wrap. Fold the end of the cane and
force it into the hole. Cover the area to
be wrapped with white glue, then circle
the joint with cane until it's covered.
Tie it off by pushing the end under the
last two or three wraps, pulling tight
and trimming the end flush with the
surface. Finish up by wiping off excess
glue with a damp eloth.

~ ligy
12 Temporarily clamp back rall between
rear legs and bore spindle holes in rail.
Angle drill same amount as bend In legs.

1% Apply glue to spindle holes in back
rail, then slide spindles in place. Glue this
assembly Into holes in Inner crest rail,

17 Center leg on loveseat Is made of two
assemblies. Stretchers must be attached to

single legs before legs are |oined.

15 Clamp rear rail and crest pole togeth-
er. Then join the end of the rall to the pale
with glue and screws.

18 Scribe loveseat cross braces In place
between front and rear center legs. Attach
with screws driven at a slight angle.
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BACK TO RATTAN

The second type of wrapped joint is
the T joint. Begin by attaching the cane
to the inside surface of one member
about % in. below the joint, This can be
done by either using 20-ga. x “%-in.
wire nails or by drilling a Y¥s-in.-dia. hole
and pushing the end of the cane into it.
Fold the cane over the joint and fasten
the other end with a wire nail. Repeat
with more strands of cane until the
entire joint is covered. Then bore a hole
just below the ends of the cane strips.
Spread glue and push the end of one
cane strand into the hole. Wrap the
cane around the joint, tie off the end
and trim flush,

Lay out the position of the upholstery
webbing on the seat rails. Cut the
pieces to approximate length leaving at
least 12 in. extra per piece. Nail one end
on one side seat rail as shown in photo

19 Join parallel poles with cane wrap-
ping. Insert lead end into prebored hole,
then cover joint area with glue and wrap.

22 Apply glue to bottom edge of strips,
then cover with continuous plece of cane.
Wrap until all ends are hidden.

25 Tie off cane at armrest and leg by
sliding end under whole row of cane strips
and last turn of finish wrap. Cut end flush.

26

26. Be sure to use a support block under
the rail as you nail to keep it from
bouncing. Then use a webbing stretch-
er to pull the webbing across the seat.
Faor this job it's helpful to have someone
tack the webbing as you pull. Repeat
for each length of webhing.

Attach the side spindles using 1-in.
brads. Then cut the -in.-dia. trim
strips and use 1l-in. brads to install
them over the ends of the webbing.

Finishing

Lightly sand both pieces using 120-grit
sandpaper. Brush off all dust and paint
using a spray enamel or lacquer. We
used Sherwin-Williams spray enamel—
Gloss Green No. 140076, Let the first
coat dry for about one hour and recoat.
No sanding between coats is required
unless drips occur in the first coat.

20 Continue wrapping until joint Is com-

plete, pulling cane tight as you go. Slide
end underneath, pull tight and cut off.

To make the seat cushions, wrap b-
in.-thick, high-density foam with one
layer of polvester batting. Stitch the
batting together to hold it in place and
to keep the proper shape. To achieve
the soft overstuffed look of the back
cushions, wrap 2-in.-thick, high-densi-
ty foam with three layers of polyester
batting. Apply one layer of batting at a
time, stitehing each in place as you go.
When all cushions are formed, test-fit
and make any necessary adjustments,
then sew the covers for the cushions—
we used a Waverly fabrie called Confet-
ti—and the pieces are done. .

SOURCES OF RATTAN
® Bainbow Trading Co., 5-06 48th Ave., Long
Island City, NY 11101; full bundles only
® Frank's e Hmdggﬁgaﬁly. 7252 Heil Ave.,
Huntington Beach, CA
® Peer Rattan, 22 Lake Ave., Box 636, Yon-
kers, NY 10702

21 Reinforce butt joints with cane strips
as shown. Cover Joint with glue, then
attach ends of strips with brads.

23 For extra strength at armrest and leg
Joint, bore holes for each strand of cane.
Glue ends Into heoles, then pull tight.

-8 -

£86 Attach ends of webbing to seat rails
with tacks. Double-over end and support

rall with block when hammering.

24 Cover joint with glue then bring cane
around back leg and nail to other side of
armrest with brads. Cut off excess.

Use stretcher to pull webbing tight,
then have helper tack in place. Cut to
length, double-over and tack again.
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Recommended hy
Ford,Chrysler, GV
forall new 4 cylinderand
small b cylinder engines:

I0W-30 or 5W-30.

Recommended for quality:
The Big (.

Quaker State quality should be your first
choice whatever the viscosity, It's a one-of-a-kind
erformance oil. Quaker State 10W-30 or 5W-30.

e factory recommended viscosities to protect
4 cylinder and small 6 cylinder engines.
"~ Check your new car owner’s manual,

=

uaker State.
The Big 0 stands for Quality.
Al Ways has. Always will.

/
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Ford Bronco Il




Ford Ranger




..Ford’s tough 4-wheelers.

(It's our middle name!)

Ford Ranger

Ford introduces
Ranger SuperCab. It gives
you over 22 cu. ft. of
space behind the front
seat. Or, add optional
center-facing jump seats
for seating up to five.

Sporty Ranger STX.

The 4x4 with every-
thing on it...to go! The
exuberant Ranger STX
has over a dozen extra
features, from unique
paint to bucket seats, at
a special package price.
5TX won the West, now
it's offered nationwide.

New 2.9L V-6 Power.

The 5TX boasts

Ranger's new bigger,
more powerful 2.9L V6.
Electronically fuel
injected, it hands
you the reins to 140
horses* (Ranger
standard trim mod-
els also offer 2.3L
EFI Four.)

Presto! Just touch
a button in the overhead
console to shift from
2ZWD to 4WD high at any
speed. Shift back to
ZWD the same way.
Ford's new “Touch-Drive”
is that simple!
(Manual locking
hubs are still stan-
dard for you tradi-
ticnal off-roaders. )

Eord Bronco II

This tough number
shares most of Ranger's
good news. Like slick
“Touch-Drive.” Ford's
remarkable new option
brings push-button ease
to 4-wheeling. You never
have to wrestle a reluc-
tant ZWD/4WD shift
lever. You always
have the assurance
of 4-wheel drive

high instantly.

New
Powerhouse V-6.
Bronco [l has the
dash and drive of
Ford's new fuel-injected
2.9LV-6. It's the one for
power. For bashing
through the brush with
tighter turns than 5-10
Blazer or Jeep (J'.
And for turning heads in
town, too.
Eddie Bauer Broncos.
Both Bronco Il and
Bronco are offered in lux-
urious Eddie Bauer
editions. They
feature unique
paint and spe-
cial trim. High-
styled interiors
with Captain’s
Chairs. Plus Eddie
Bauer tote and
garment bags. And
Ford's Extended

Ask to see this warranty

when you visit your
dealer.

Maintenance and Lim-
ited Warranty coverage.

BEST-BUILT 5}
AMERICAN TRUCKS

Ford Bronco

Bronco's a winner...
the strapping 4-wheeler
that outsells every other
full-size sport utility**

Bronco starts with
Ford's husky 4.9L Six,
standard. And you go up
from there, with the 5.0L
V-8 with multiport elec-
tronic fuel injection — and
185 surging horsepower”
Or Ford's _
5.8L High s
Out- b 8L

in its class can match

Bronco for power!

Of all the big
4-wheelers, only Bronco
has independent front
suspension. To smooth
your on-road ride. And to
help keep wheels glued
to the ground for max-
imum traction off the road.
Your choice: manual front
hubs or optional auto-
matic front locking hubs.

Tow almost 4 tons!

The strong, power-
ful Ford Bronco can be
equipped to tow 7,900
Ibs. That's nearly a ton
morethancompetitors—
giving Bronco extra value
and versatility nobody
else offers!

Ford F-Series

They're too tough to
top: America’s best sellers
8 years straight.t

This year, Ford 4x4's
pour on the power. With
the biggest standard Six,
plus the most rful
lineup of V-B8's—big as 7.5L
and 245 horsepower.*

They're the only big
4x4’s with independent
front suspension (Mono-
Beam on F-350). The only
ones with your pick of
three cab sizes.

With Ford's rugged

e 4-wheelers, eventhe
&¥ choice is tough!

Best-Built
American Trucks.

At Ford, Quality is
Job 1. A 1985 survey
established that Ford
makes the best-built
American trucks. Thisis
based on an average of
problems reported by
owners in the prior six
months on 1981-1984
models designed and
builtinthe U.S.

Lifetime Service
Guarantee.
Participating Ford
Dealers stand behind
their work, in writing,
with a free Lifetime Ser-
vice Guarantee for as long
as you own your Ford car
or light truck. Askto see
this guarantee when you
visit your participating
Ford Dealer.
Buckle up—together
we can save lives.
*Horsepower based on SAE Standarnd
11349 7 50 engine horsepower lower in
Califomia.

**Based on 1985 model year
maniifacturers neporied redsal
deliveries through Juby, 1965

tBased on 1978 through July 1965
munde] year manifaciiners’
reported retall delrveries.






“1 THINK THIS Is A PERFECT PLACE To HAVE A COCKTAIL"

America isn't just a country,
it's a world.

But you won't experience
the endless diversity and
awesome beauty of it from
35,000 feet.

To unlock the magic of
America you have to take the
scenic route aboard Amtrak.

We'll whisk you in relaxed
comfort to just about any-

"~ where you want to go.

Pampering you all the way with
friendly service, first-rate
meals and unlimited views.

Take Amtrak and you'll also
find some of the newest, most
modern equipment in the
travel industry.

For more information,
including our very affordable
fares, call your travel agent.
Or call Amtrak at 1-800-USA
RAIL. Our staff of full-service
professionals can also help
arrange package tours, car

o rentals, even hotel accom-

modations in many of our
nearly 500 destinations all
across the USA.

Go for the magic and go for
the train. Because on Amtrak,
it's not just the destination,
it's the

ey L] e
' ABOARD
AMTRAK
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The Building Of America By Ronald Reagan

The President envisions a new eva for America,

1 08 James A. Michener’'s U.S.A.
A tour of our country through the eves of one of America’s great
authors. His path traces our past and leads to our future.

1 2 6 Land Of Wizards By Tom Wolfe
The American inventor spends more time in the courtroom than he
does in the workshop. But the payoff can be fantastic.

14() RechingFor Thesky By William Hoffer

Ego 1s the driving force behind American skyscrapers, But technology
15 the tool that makes big dreams come true,

1 5 2 A Man's Castle By Walter Updegrave

Every American family longs to oum their own home. Home builders
of today are stretching the limits of design to make it happen.

166 Castle Keep By Beuty Friedan

Methads 1o automate the home have arrived. But attitudes are
changing slowwer than technology.

17 2 A Nation On Wheels By John Naisbitt

After decades of challenges from foreign automakers, Detroir's designers
are geaving up for a more competitive future.

1 92 Wings For America By [saac Asimov
The first century of flight has freed us from terra firma. The next
century promises to take us out of the solar system,

20 4 in Defense Of A Nation By Richard Reeves

Americans hate war. But a peaceful furure may be guaranteed only by
providing our armed forces with the latest technologies. And we are.

2 2 0 Land Of Eden By Jane Howard
The famly farm is a dving entity. Yet new technologies are calling
entrepreneurs back into the fields in search of a harvest.

232 The New Man And The Sea
By William F. Buckley Jr. and Christopher Buckley
From vachts to containerships, the ocean is being tamed by a growing
{fleet of high-tech ships and the savovy men who sail them,

2 48 The Pursuit Of Happiness By Jeff Greenfield
Take a nde on a screaning, double-loop roller coaster, or start your oun
laser war, Technology (s cooking up amazing new ways to have fun,

2 60 Ellis Island By Eric Sevareid
As we start the restoration of Ellis I'sland, we are remunded of a golden

past and the challenges of our future.
2 68 Thanks For The Liberty By Bob Hope
One of our most beloved immigranis takes a light look ar Miss Liberty.
TOP LEFT POTO FROM MNASASHATSELEE AD: TOF RICHT PHOTD

BY S0P GARNDY: MIDDLE AND FAR RCHT PHOTOS BY JAKE RASS
COWER PHOTO & 1983 PETER B. KAPLAN
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‘We have rediscovered and reapplied a few basic truths
about what government can and cannot do.’

158 Liberty, the

grand  lady in
New York Har-
bor, has borne

wilness o many

greal events dur-

ing her first hun-
dred vears. She has welcomed millions of
new Americans, and bid farewell w0
American servicemen and women who
went abroad in wars of freedom and
democracy, Indeed, she has been our
sentinel, 1o mark progress on many fronts
as we, a diverse people, have joined
together to build America.

Under Libertyv's gaze, fleets of com-
merce were transformed {rom wood and
wind to steel and steam. Out from the
corner of her eve, the world's most fam-
ous skvline grew. and the ports of New
York and New Jersev became conduits
for growth and prosperitv for all of
America.

In May 1927, she may have caught a
glimpse of the Spirit of S1. Louis before it
departed Roosevelt Field for Pans. To-
dav, she watches as jumbo jets make that

106

BY RONALD REAGAN

same trp out of Newark and Kennedy
airports s a matter of routine

One hundred vears ago, when the Sat-
ue of Liberty was first dedicated, vour
neighborhood was cither emerging from
an American wilderness or wrning from
simple farming 1o other industries, In the
18805, most of America’s beauty lay 1n
forests, waters and range lands. left much
the way God had created them. A century
later, “America the Beautiful™ is a nation
of communities that, while caring for our
natural beauty and resources, has suc-
ceeded in building a society that is the
most prosperous and echnologically ad-
vanced ever known.

As I've wraveled this great land, T've
heard a clear and consistent message from
the people of America: Americans want
the building 1o continue. They expect and
deserve a government that will allow that
10 happen,

In the past few vears, we have begun 1o
shed the failed notions that government
can provide all the answers or guarantee
true prosperity. We have rediscovered
and reapplied a few basic truths about

what government can and cannot do.

Our government must provide equal
justice under law and a sound economic
policy; ensure our public health, safety
and environmental quality; and, most
importantly, guarantee our national secu-
ritv. The task ol creanng and building
belongs 1o the working people of Ameri-
ca, Often, the best thing that government
can do to promote growth and prosperity
15 simply 10 get out of the way.

Less government, and a less costly
government wherever it operates, allows
our resources to be used more efficiently
in private-sector initiatives. That ulu-
mately translates into greater economic
growth and more jobs.

Less regulation—less red tape—unfet-
ters ingenuity and promotes the creation
of more new enterprises. We've cul Fed-
eral paperwork for Americans—applica-
tions, reports and the like—by 350 mil-
lion man-hours since 1981, That's the
ecquivalent of every man, woman and
child in Linle Rock. Arkansas, working
full ume for a vear filling out government
forms. 1 think evervone, particularly the

POPULAR MECHANICS ® JULY 1984



citizens of Little Rock, would agree that
there are much better uses for one's nme
than filling oum government forms.

Lower tax rates have meant higher
incentives for work and investment. The
experience of the past few vears—millions
of new jobs and new business incorpora-
tions at record rates—proves a simple
truth: If vou tax something. vou get less of
it. In the 1970s, repressive taxes on
growth and earnings were retarding
growth and productivity. Our lower 1ax
rates have cleared the decks for more
innovation and greater prosperity.

That all suggests that the best view of
government 15 in the rear-view mirror as
vou.re driving awav from it. But there are
times when government can play a direct
and appropriate role in building for our
nation’s future, Opportunities arise that
are simply oo enormous for individuals
or businesses alone 10 tackle. The best
example is suggested in one word: space.

In the vears before 1 was born, com-
mentators declared the American frontier
closed. Once Arizona and Oklahoma be-
came states, they said, the heartland was

POPULAR MECHANICS » JULY 985

tamed. Wo more land grabs, no more gold
rushes.

But Americans need [ronuers; close
one down and we open up another. We're
doing that now, We are going 1o build a
Space Station in the 1990s,

It will be the 20th-century equivalent of
a frontier outpost on the fringe of the
American wilderness, and a springboard
to the development of new technologies
and deeper exploration of space, The
possibilities are as endless as space itself,
and should keep us building for a long
Lme o come.

PACE WILL ALWAYS BE

the final frontier. But frontiers

still exist in our own communi-

ues—methods to obtain better,

less costly housing, a cleaner
environment, lower cost health care,
more jobs.

Federal Enterprise Zones, if passed by
Congress, will provide opportunities for
new jobs and businesses where there are
now only citvscapes of despair. Business-
es using the Job Training Partnership Act

PHOTO! THE WHITE HOUSE

are training the jobless 10 work where
there are real opportunities. And Federal
block grants will continue to provide
resources to local communities 1o tend 10
our human and environmental needs.
The Federal government will play a role
in attacking these frontiers, but private
citizens and businesses in therr own com-
munities, working as partners with local
governments, hold most of the best solu-
tions. Yes, here too, in our communities,
we will continue to build.

Fifty vears ago, driving a car to an
girport had become routine, but flying
across the countrv remained an adven-
ture. In the same way, the Space Station
will become another one of mankind's
tan-do miracles, an invention that will in
time become commonplace as it opens up
even greater opporiunities.

We must continue to build for our
future and that of our children,. What now
exists only in our imagination will some-
day become a ool for greater prosperity.

I envy Miss Liberty for what she will be
able to witness during her next hundred
Vears. ™
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James A.

Micheners

US.A.

he Statue of Liberty, a lovely gift from France. has
symbolized the fact that except for the first Americans, the
Indians, the rest of us began by belonging somewhere else.
America is the meliing pot, the land of immigrants. We are
the huddled masses.
If America has been shaped by any one essential force, it
has been that of movement. Speed and transiency and the
call of the open road seem always to have been part of America’s destiny. From
bevond the city limits the land called 1o us, drawing us ever farther toward new
frontiers. As America looks forward to the 1990s, we have manyv more
hundreds of miles 1o travel down the road Dos Passos described.

I have been asked why [ traveled so much as a young bov. At 14, [ would
leave home with maybe 15, 25 or 35 cents in my pocket and hitch to Florida or
some other distant place. It never occurred to me I wouldn't make it. Those
were easy days for a hitchhiker. I think that before I was 15, I had been from
Canada 1o Key West, Why did 1 do it? Life at home was not very pleasant, We
were a very poor family. Things on the road were just about as good as at
home. I think I'traveled because I had an innate love of seeing what was around
the bend. I've never lost that sense of curiosity.

For me, the most natural place to look at the country called the United States
of America 1s my hometown, Dovlestown, Pennsylvania. I was born there in
1907, and to this day [ call it my home. Its streets, its institutions, its jovs, its
sorrows are familiar to me. But perhaps because I have never known who my
parents were, | am also a child not so much of this particular place but of a
larger place, a place of language and national identity: the whole United States.
The psvchology of this country is infused into who I am. Though [ have lived
and written in many countries of this world, when someone who does not
know me asks what I do, my answer is constant—I am an American writer.

[ have thought a good deal about our society, but I am not a philosopher. [
have written a good deal of history, but I am not a historian. In the past, I've
even taught sociology, but | am not a sociologist. And although [ love politics,
and even ran for Congress from the Doylestown area, | cannot be considered a
political theorist,

I have had, however, one set of experiences that partly qualifies me for the
task of taking a fresh look at our nation: As much as I have worked and writien

From JAMES A, MICHENER'S U.5.A., edited by Peter Chann, based om the teleension series hosted by Fame:
Muchener. Excerpied by permission af Crowm Publishers, Inc. Copyright © 1981 by Emien House Productions, Tne.
ALASKA HIGHWATPHOTO BY INDEX STOCK




“THE REARVIEW
BEING CHASED BY A
P LEATED SKIRT. [ pulled the

4-by into her driveway, turned the lights down low and let the Wrangler
Radials purr to a stop. The only thing between Cindy’s lips and mine -
were her good looks, when I heard a safety kick back like the last nail in the
coffin. Suddenly my eyes were crawling up the barrel of a .357 Magnum
attached to a 200-pound drill sergeant wearing a hair net.

‘T'd like you to meet my mother; said my honey-voiced, sweet-eyed Cindy.

Theonly #  strangers that met were my foot and the
& accelerator that
] -,

sent my Wranglers

e




OLD ME THAT I WAS
ILGUNNER IN A

into a spin and gravel into orbit. We were heading west doing fifty when my
rearview picked up a speeding four-wheeler with a bazooka
on the roll bar. The shell hit the white line about twenty

feet ahead turning Hudson Street into a smouldering 5
black hole with a welcome mat that said, ‘Goodbye. _ K |

My Wranglers didn't stop to take pictures and % é! ¥ 3
neither did her mother’s. They chewed the craters edge A
and spit us out like bad coffee. i’

There I was, just starting to pull ahead when | heard
a thud that was second cousin to a baseball bat hitting a
home run with a cantaloupe. Cindy’s mother landed on .
the hood feet first. She was taking aim when we were v |
4 blinded by the gleam of the bowie knife she held clamped between
| her teeth. Cindy screamed, I hit the brakes and my l
Wranglers bit the church parking lot with a foul-mouthed |
roar that sent the preacher halfway to heaven.
Now some skeptics will tell you my sweet little I
mother-in-law wouldn’t know a bazooka if it asked her to dance, and |
the only crater on Hudson Street is a pothole that
thinks it’s a pinhead. But, if you buy that one, you
might want to buy some Wranglers before your date with
Cindys little sister. 99

GOODSYEAR

You either have Goodyear Wranglers. Or you need them.



at home, | have also worked extensively
abroad. I h: an opportunity 1o see
I|1£' |,.5r|i]‘m‘1 ! | 1oy se 1r

as 4.:-.p|:r11.mnl and ubll..d
From this vantage point, it ignifi-
cant and exciting 1o take stock of the
.5, A —where we are and where we are
likely 10 go,

The Northeast

HE HEART OF NEW EN-
gland 3 3
been,

\1.|l bordered h".‘ C
librarv, the town hall, a few s
and perhaps an inn or a school—the
England village has long since entered The
American consciousness as everyone's
hometown. To millions of Americ ns,
many of whom have never visited a Cen-
ter Sandwich in New Hampshire or a

in Vermaont, the very thought of

5 \ll'\ldmmb Even 1o im agine
nnn'-wll in such a setting seems to bring
visions of dappled sunlight filiering
through the brilliantly colored fohage of a
MNew England October.

= o

In the not so distant past,

was also the workshop and 1
al heart of Ame 3. lts towns were the
cet centers for the ocean-borne com-
gricultural and manufac-
tre -J products that once helped 1o sustain
the nation. But the great days of world-
lri"i]mg f it of Rhode
Istand, setts and Maine ports
have r.nr-.rr:d rhs realm of history and
legend. The textile and shoe industries. o
which New England gave birth, fled de-
cades ago to regions of cheaper labor.
Even today, a guick tour of rural Vermont
or New Hampshire can turn up hundreds
of traces of once well-tended farms now
abandoned. And certainly there are few
=sing examples of urban decay
prosperous mill wowns such as
‘alls, Vermont, or North Ad-

.i-.1l:nr1u Mew ]'i|g|.lﬂd 15
optimism at the bustling Faneuil Hall
marketplace in Boston or in the work-

shops on the Maine coast. Tt is
evident along Boston's Route
American ter for high technology
where scores of computer and communi-
cations firms work with scientists from
such neighboring i s as Harvard,
the Massachuseits Instituie of Technol-

'h-u-_... - ~
FTTTT - 'n
|
f
M I
[ |
|
_\.1-;.
E
-y
-

» Boston University and Brandeis Uni-
versity. Hartford, Connecticut’s capital
I_'ili'.'1 I"I:!!"i H ﬂ."'|'i|'.1|l d [Iﬂ\-\'l‘l!i“‘;]‘l |h:’l1 i.H
another testumony to the region’s new
prosperity

Despi
ing se

al problems and deteriorar-

ces, its graffiti a

and its prices. New York
he (ocal point of America’s com-
merce, communicatons and culture.
Within a short walk of the X-rated tawdri-

55 of Times Square are the theater
district’s Broad M)-block
siroll up Broadway brings a visitor 1o
Lincoln Center, home of the Metropoli-
tan Opera, the City Opera, the New York
p ¢ incomparable New
York City Baller. To the cast and south,
small movie hou one after another,
show films from just about every country
in the world

And evervwhere,
res1taur:

eoeivtohere, there are
Do vou fancy a kabob from

can accommodate
YOu at a score or more cateries. Or how
about raw fish from Japan? There's prob-
ably a place serving such delicacies within
four blocks of any spot in Midwown. Or
pasta, or haute cuisine, or a corned beel
on rye—it's all there for the asking and
the paving.
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New York is everything w everyman. [t
is bleak and shabby. It is bright and
blooming. It's an impossible place to live
and the enly place to live. It's the human
condition spelled out in neon. As the song
says, “It's a helluva wown!™

Boston

It has been said that the Northeast is made
up of one big city stretching from Wash-
ington, D.C., 1o Boston, Massachusens.
And it has been given a label: megalopo-
lis. Oliver Wendell Holmes called Boston
“the hub of the solar system.” Today,
Bostonians call their city *“the hub of the
universe.”

I'd like 10 take a look at Boston as an
example of where our older cines are
going. The city proper has almost 700,000
people, but Boston is really a ring of about
a hundred cities and towns comprising a
metropolitan area of more than 3 million
residents,

Boston is also the home of one of the
maost talked abour and admired pieces of
urban development in America: the re-
built Faneuil Hall marketplace. It is at
this place, amid jugglers and pushcarts,
old brick walls and tree-lined paths, that
delighted wisitors are able 10 sample a
cornucopia of food and drink and shop in
a dazzling variety of auractive stores,
while their dollars provide jobs for 2000
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New York City remains the focal
point of America’s commerce,
communications and culture.

Bostonians and at the same time swell the
city and state tax bases.

Washington, D.C.

I someone familiar with the Washington
of a decade or two ago were to return to
the city today, he would undoubtedly be
struck by the extent to which the capital
has changed. Each day, as in vears past,
1ourists pour in to gaze at the monuments
and visit such magnificent museums as
Air and Space, History and Technology,
and the Hirshhorn Gallery. But now,
instead of locking themselves into their
hotel rooms at night, they join the ciiy’s
residents and suburbanites for dinner at
3-star restaurants or an evening at the
theater—perhaps the splendid John F.
Kennedy Center for the Performing Arts.
O warm evenings, on streets that but a
few years ago were deserted after sunset,
café patrons sip coffee while they watch
the city strolling by.

Still, the old, intractable problems—
poverty, crime, unemploymenti—remain,
But hope has replaced despair, and the
possibility exists that this city is on its way
to becoming worthy of its title as capital of
the world’s greatest democracy,

Philadelphia

Philadelphia’s heritage is a glorious one.
In the 18th century, it was the American
colonies’ leading city, the second-largest
English-speaking citv (after London) in
the world. Tt was here that Quaker
founder William Penn hoped to establish
a madel community where peace, justice,
religious liberty and contentment would
reign supreme under the watchful eve ol a
merciful God. [t was Ben Franklin's city,
the nursery of American science and art,
and the cradle of liberty. Here Franklin,
Thomas Jefferson and John Adams met to
hammier out the Declaration of Indepen-
dence in 1776. A decade later, “we the
people of the United States” converged
upon Philadelphia once more *in order 1o
form a more perfect union" through the
Constitution. From 1790 to 1800, Phila-
delphia was the nation's capital. And
because of the harbor that made it Ameri-
ca's principal port, it was the commercial
capital as well.

Today, new restaurants, theaters, art
galleries, markets and commercial build-
mngs form an exciting backdrop to the
quiet of the restored 18th- and 19th-
century neighborhoods. When New Jer-
sey Magazine, whose readers live in the
shadows of two great metropolises, com-
pared the amenities of Philadelphia and
New York City, “Surprising Philadel-
phia” held its own.

The South

OW MANY PEOPLE IN

America have the option of

returning 1o the style of an

earlier dav? In much of

America, we erase the past
with each rebuilding.

And yet, as the South moves ever more
quickly toward an industrialized future,
Southerners continue to honor and pre-
serve those traditions that are particularly
their own. The great Southern writer
Eudora Welty describes her country kins-
men as born reciters, greal memory re-
tainers and great talkers—above all, great
talkers. Storvielling is an art that has
always been much loved in the South.
And, as a storvieller myself, 1 love the
Southern verbal tradition.

The South has a special atmosphere,
one where language is as vital an element
as air and where the fine art of conversa-
tion comes as naturally as breathing.

Atlanta

Atanta has been called the Cinderella
City because of the vast amount of build-
ing here in the 1960s. And now, dressed
for the ball, Atlanta claims its place as the
Southeast’s leading urban center,

Yet, some people ask, is Atlanta really
the South ar all?

The city's gleaming skyscrapers, busy
freewavs and modern rapid-transit system
present an urban landscape as [uturstic as
any in the nation. There seems 1o be little
evidence of the sleepier days of antebel-
lum charm.

From the time that Gen. William Te-
cumseh Sherman burned Atlanta 1o the
ground in the Civil War, successive gen-
erations have rebuilt her. She is a phoenix
of the South, rising again and again.
Today, the city is an international center
of industry and commerce. About 440 of
the biggest industrial firms among the
Fortune 500 have offices here. The world
is discovering this city, and through At-
lanta the entire American South.

An ironic proof of Atlanta’s successful
growth is the air pollution that threatens
the ceniral city. Most of the air pollution
comes from auiomobile fumes, and new
auto registrations have risen twice as fasi
as the population. The city’s hope for
dealing with this familiar problem is
MARTA—the Metropolitan  Atlanta
Rapid Transit Authority—a 53-mile ur-
ban rail line integrated with nearly 1500
miles of bus lines. Experts consider
MARTA a model urban-transportation
system, one that will be copied by many
other American €ities,
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TVA and growth

In 1933, Congress authorized the creation
of the Tennessee Valley Authority,
charged with coordinating and extending
flood control, navigation and hydroelec-
trical services along the Tennessee River
and its ributaries. In the intervening
decades, the dams, reservoirs and power
planis that the TVA has built and operar-
ed have changed the face of some 40,000
square miles of land in seven states. By
eliminating annual floods, the TVA
brought tens of thousands of acres into
productive agricultural use. By providing
relatively inexpensive elecirical power 10
@ vast area, it created not only the means
to improve farming but also offered a
great pool of energy for indusiry. Finally,
by deepening channels along the Tennes-
see River system and encouraging the
building of ports, it made the river a
major artery of commerce.

Orlando

Although almost every area of Florida has
felt the effects of encroaching popula-
tions, central Florida has been particular-
Iy hard hit. Not too long ago, central
Florida was where tourist cars tanked up
before making the final dash south to the
glittering Gold Coast—Miami Beach and
its satellites,

Beaches highlight Florida's Gold Coast.
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Gleaming skyscrapers help to mark Atlanta as a modernistic center of commerce.

The orange groves and the cattle ranch-
es of central Florida sull exist, although
their number has shrunk visibly. Orlando
has experienced explosive growth, with
all the problems atending it.

What happened? First, the federal gov-
ernment decided to transform Cape Ca-
naveral—about 65 miles east of Orlan-
do—into a major acrospace research and
development facility. Cape Canaveral's
influence, though, was only a modest
prelude 1o the effect of the opening of
Walt Disney World in 1971.

Other amusement parks soon sprang
up in the area, hoping to cash in on
Disney World's pulling power.

In the immediate vicinity, there are Sea
World and Circus World, Repuile World
and Alligatorland Safari. and Gatorland
Zoo. Slightly farther away, Silver
Springs, Cypress Gardens and The Dark
Continent beckon.

Miami

Why would a mayor of New York City
travel a thousand miles o Miami, Flori-
da, just to “press the flesh”? The answer
is simple enough. New York Mayor Ed-
ward Koch was greeting his constituents.
At any one moment, thousands of New
York residents can be found in the Miami
area, and tens of thousands of retired folks
from New York now live there perma-
nently. True, members of this last group
no longer vote in Gotham, but they main-
tain strong family ties with the city. Many
of their sons, daughters, cousing, neph-
ews and nieces still cast their ballos in the
Big Apple. According 1o some wags,
Miami and its metropolitan area are, in
reality, nothing more than New York
City’s sixth borough.

Of course, Miami is 2 great deal more
than that. It i a major port for Latin
American trade. [t remains, in spite of the
Caribbean [slands, America’s vacation
paradise. Miami Beach alone boasts al-
most 400 hotels with more than 30,000
rooms. In recent years, Miami has be-
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come a center of light industry, with
thousands of small manufacturing plants,
and has achieved a reputation as a scientif-
ic center, particularly in the field of
oceanography.

Physically close 10 the geriatric com-
munities and lush tourist hotels of Miami
Beach—but light-years away in spirit—is
another Miami: the world of Cuban refu-
gees, escapees from the Castro dictator-
ship, who have established on the Florida
shore a vital, prosperous Latin enclave.
These are new Americans. Their success
repeats—and in many cases far sur-
passes—that of earlier immigrant groups.

What they have accomplished is truly
remarkable. They have revitalized whole
sections of the city, and transformed
once-decaying  neighborhoods  into
healthy communities. They have lent a
sense of solidity to a city that otherwise
seems almost always in the throes of
change. And they have endowed Miami
with true charm, a grace that becomes
quite obvious when compared with the
gaudy pleasures and expensive honky-
tonk of the resort strips nearby.

New Orleans

Though New Orleans boasts one of the
busiest ports in the nation, though petro-
chemical plants make the metropolitan
region one of the world's great oil centers,
though the massive Superdome proclaims
the ascendancy of big-time sports, it all
seems quite alien. Houston to the west
and Atlanta to the east are the real money-
making centers of the region, and New
Orleanians look upon them with both
envy and disdain.

Here in the Delta, there is a softer
message carried on each breeze. It says,
“Don’t hurry, don't rush. Come, sit on a
café terrace. Breathe deep. Relax. Have
an aperitif. Watch the world go by.”

Nashville
They call it, with the hyperbole typical of
the region, the Athens of the South, and
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hat a way to wrap 2 bow around the sunrise

A Pella Bow Window. It reaches out o greet
e moming and invites you to linger, sunrise or
151
This sunny bow sdys comfort in shimmering
onday heat or crackling cold, thanks to Pella’s
h, warm wood (nature’s insulator) and superior
zther protection. You may choose from special

energy-saving glass options or add heat-reflective
Slimshade® blinds between the panes, where they
never need dusting Or. picture that sunrise
through cozy wood windowpane dividers

You'll be glad to discover, too, that these Pella
Casements are the easiest windows to wash from
indoors and that optional aluminum  exterior
cladding needs no painting.

Whether vou're building, remodeling or re-
placing windows or doors, an expert at your Pella
Window Store can help vou make any space a
favorite place with Pella Windows, Doors, Skylights
of 4 Sunrocm. Look for us in the Yellow Pages
under “Windows". Or send the coupon

The Pella Window Store

The sunrise bow window

Pella makes your bome a better place to lite.




The French Quarter of New Orleans: a favorite of tourists draum fo the Delia.

not only because it boasts a buili-to-scale
replica of the Parthenon. (It was erected
in 1897 10 commemorate Tennessee's
statchood and the elevaton of Nashville
itself to the state’s capital city, ) Nashwille
alzo can claim a number of fine old Greek-
Revival buildings. and 14 universities and
colleges, including the top-ranked Van-
derbilt and Fisk.

Nashville’s recording indusiry gener-
ates billions of dollars. The city has nearly
100 recording studios that operate day
and night, six record-pressing companies,
250 music publishers, 3000 union musi-
cians and 34 walent agencies—nol 1o men-
ton the Grand Ole Oprv House, the
Oprvland U.S.A. theme park or the
Oprvland Hotel, Tennessee’s largest. For
many of the more than 7 million tourists a
year, Nashville is as excitng a place 1o
visit as Hollvwood 1s for movie fans. You
can see Roy Acuff and Loretta Lynn in
the flesh, catch a glimpse of Dolly Parton
emerging from her limousine or pick oum
from the throng of would-be country
music stars—who come by the thousands
o this mecca of the electric guitar—the
next Elvis Presley.

The Midwest

F THE 12 STATES THAT

comprise the American Mid-

west—Ohio, Indiana, Michigan,

Wisconsin, Illinois, Missouri,

Minnesoia. lowa, Kansas, North
Dakota, South Dakota and Nebraska—
were an independent country, it would be
a colossus among nations.

Taken together, these states are home
to 60 mullion Americans—one-quarter of
the population of the United States—and
cover 763,500 square miles, an area larger
than continental Western Europe minus
Scandinavia.

However, it is not just size and popula-
tion that make the region a giant. It is the
fact that here, in the American heartland,

&

i5 America’s muscle. These states, with
their prairie and plains farms, form not
only America's breadbasket but the food
reservoir for the entire world.

For all its agriculural diversity and
abundance, the Midwest is pre-eminently
industrial. Detroit and its surrounding
metropolitan area may be seen as the
linchpin of America’s entire manufactur-
ing complex. When the automobile in-
dustry thrives, America booms; when it
falters, America staggers. So many basic
industries—steel, rubber, mining, glass,
to mention & few—depend upon the
health of the auto industry that the ripple
effect of a downwurn in car and truck
production and sales 15 felt throughout the
nation. But it is felt most disastrously in
the Midwest, where millions of workers
are directly or indirectly dependent upon
this one industry.

Chicago

In the Midwest, all roads lead 1o Chicagn.
It was here, in 1902, that H.H. Windsor
founded Porurar MecHANICS. Tt is the
heart of the Amencan heartland. The
trucks and the cars come funneling
through this major city on the prairie at
the rate of hundreds of thousands each
day. The railroads, which first put the
city of Chicago on the map, are today but
a minor factor in the city's wealth, their
place having been taken by the airplane.
Chicago's major airport, O'Hare Interna-
tional, is the world’s busiest: Abour 2000
aircrafi a day, in and our, aliernately soak
up and disgorge the more than 50 million
travelers who pass throogh this terminus
each year.

Chicagoans also exult in the world's
tallest building, the Sears Tower; the
biggest single steelmaking plant on Earth,
Inland Steel; the largest hotel in the
nation, the Conrad Hilton; the biggest
sewage-treatment  system  anywhere;
America's largest volume of manufac-
tured goods shipped; and the tallest apart-
ment building. In fact, a condominium
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owner on the 92nd floor of the John
Hancock Center—which soars above Chi-
cago's “Magnificent Mile"' and incorpo-
rates both offices and dwelling places—
raised his floors by 6 inches just so he
could claim ownership of the most elevat-
ed apartment in the world. The city of
Chicago was planned, prodded onward
and pushed architecturally upward by the
likes of Willlam Le Baron Jenney, the
father of the modern skyscraper, and
Louwis Sullivan, architect and teacher 1o
Frank Llovd Wright.

Chicago in the 1980s looks as if it has
been thrust skyward, as if the sheer
weight of Lake Michigan, pressing
against the shore, has forced spouts of
glass. steel and concrete out of the prairies
and into the air.

At ground level, one finds a city liberal-
Iv sprinkled with enormous parks and
with grand works of public ari—here a
Picasso, there a Chagall, a Calder, an
Oldenburg. The famous stockvards and
slaughterhouses have vanished, gone al-
most a decade now since the decentraliza-
tion of the meatpacking industry. The
lowing and bleating of a past population
of millions of animals are now but a faint
memory in the wind. But the raw, hus-
tling energy that Carl Sandburg wrote of
is still an obvious presence.

Chicago: a city reaching for the sky.
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Interstate,

thebatterythatstarts .....ucowon

dozen cars, fifty years old and older

The Great American Race. i-ici i

The Great American Race

parts, like Interstate batteries. That’s why it's such a kick for us to sponsor The
Great American Race, and have our batteries performing under those terrific old
hoods. Of course, most Interstate batteries go into newer models, like yours, Last
year alone almost 5 million people replaced their old batteries with new Interstate
batteries at over 120,000 Interstate dealers all across America.

And for good reasons. Such as starting power and staying power. Even a
toll-free number you can call from anywhere, anytime you have battery

"svern  Starts Great for you too.

probably never need our
number. After all, if wecan 55
get fifty-year-olds cross-country

without a hitch, just think of what ™%
we can do for yu:llj'sca;r. ° i BATTER'ES




Detroit

Under the best of circumstances, Detroit
would be a city in trouble. Most of s
neighborhoods are old and dilapidated.
The middle class long ago fled w the
suburbs, reducing the city’s tax base and
increasing its need for expensive social
services. But like other cities that experi-
enced hard times in the late 1970s and
early 1980s, Detroit is on its way back—
and then some.

Back in 1977, Detroit completed a
magnificent complex of new buildings,
the Renaissance Center, which includes
four skyscraper office buildings sur-
rounding a 73-story hotel. The Renais-
sance Center is the svmbol of a city's
restoration o greatness, the symbol of a
new day. That new day has already come.

The downtown area is experiencing a
revitalization that would astound you if
you remember what Detroit was like.
With the Renaissance Center as the hub,
scores of new hotels, restaurants, night-
clubs and shops have opened to handle
the needs of visitors 1o Cobo Hall, the Joe
Louis Arena and other convention and
cultural facilities.

With the car companies experiencing a
sales boom and with record profits strain-
ing the coffers of Detroit, it’s no wonder
things are looking up in Motown,

Minneapolis/St. Paul

On almost everyone’s list of America’s 10
most livable urban areas, the Twin Cities
of Minnesota—Minneapolis and St
Paul—rank high.

Hints of bone-crunching cold may
come to the Twin Cities as early as
October, and a distinct chill may remain
in the air well into May. Given a climate
much like that of Scandinavia—whence
the ancestors of a grear many Minneso-
tans came— ['win Cities dwellers take a
particular delight in flowers, in color, in
sunlight, in anything that enhances the
glory of the all too briel summer and
lightens the gloom of the long winter
night. Minneapolis alone boasts no fewer
than 153 parks, lovingly landscaped, and
22 lakes open to community recreation,
In the downtown areas of both cities, a
network of enclosed pedestrian bridges,
one story above street level, connects
scores of office buildings, shopping malls,
restaurants and entertainment areas so
that in winter workers and those secking
the amenities of urban life need not bun-
dle themselves up and face the peril of the
slush-covered sireets,

This ability 10 stay indoors while shop-
ping or while rushing from dinner w the
theater has played a considerable role in
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Gateway Arch: symbol of St. Louis and
the limitless possibilivies beyond.

the Twin Cites’ successful efforts to
maintain their downtown areas as both
economically and culturally viable.

St. Louis

The city of St. Louis rises where the
mightiest of waterways joins the muddiest
{described by those who know her as
“1o0 thick w drink and wo thin w
plough” }—where the Mississippi meets
the Missouri.

French trader Pierre Lacléde selected
this site back in 1764 w establish a post
from which he could trade with the Indi-
ans who lived upriver. He wrote, “1 have
found a situation where 1 intend to estab-
lish a setlement which, in the future,
shall become one of the most beantiful
cities in the world.”

St. Louis's Gateway Arch is as beauti-
ful, certainly, as Laclede’s vision must
have been. This soaring structure of stain-
less steel, designed by the great Eero
Saarinen, has become a famous svmbol
not only of the city but, even more, of the
limitless lands that lie 1o the west.

The Southwest

HEN BRIGHAM

Young and his band of

Mormons  arrived in

Utah in 1847, they soon

found that there was not
encugh rainfall to water their crops. 5o
they dug irrigation ditches—among the
first such structures built by white men in
America (the southwestern Indians had
been irrigating for centuries}—to carry
water from a nearby river to their fields.
By 1865, the Mormons had more than
150,000 acres under irrigation and had
constructed 277 canals.

Since then, hundreds of dams have
been built along the Colorado River and
its tributaries. Many were erected by the
Army Corps of Engineers 1o control
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floods or permit navigation. Utility com-
panies built others to dam water for power
generation.

More than hall the Colorado dams are
mulupurpose: They are used 10 siore
water for irmgation, to control it during
periods of flood and to harness it for
hydroelectric turbines. The storage dams
are connected to the fields and faucets of
the Southwest by networks of canals,
pumps, pipelines and tunnels. These sys-
tems supply water to farms, factories and
cities often many miles distant.

To irrigate the fields of northeasiern
Colorado, the Colorado-Big Thompson
Diversion System actually shifts water 1o
the eastern slopes of the Rockies that
would, if lefi to itself, flow down the
western slopes. The system accomplishes
this immense diversion by pumping mil-
lions of gallons up-slope and through the
13-mile-long Alva B. Adams Tunnel, a
conduit that slices through a mountain.

Two enormous water carriers, the All
American Canal and the Colorado River
Aqueduct, leed Southern California. Of
all the consumers of Colorado River wa-
ter—and they include the siates of Wyo-
ming, Utah, Colorado, Nevada, New
Mexico and Arizona and the nation of
Mexico—California absorbs by far the
most; 1.61 trillion gallons in 1975, New
Mexico, the smallest user, ook 094 tril-
lion gallons. Mexico, using water diverted
10 it along the Alamo Canal, got only .54
trillion gallons.

The Colorado is in a sense bankrupt,
since it owes far more water 1o ils users
than it takes in. Nevertheless, a vast new
water supply scheme is in the works to
keep Arizona’s major cities, Tucson and
Phoenix, water-solvent in the coming
vears of higher population growth and
diminishing ground-water tables.

Water has always been a central politi-
cal issue in the Southwest, and its battles
have been fought hard both in the south-
western states and in Washington. In
1935, when the first of the great dams; the
Hoover Dam, was built to stem the devas-
tating annual floods of the Colorado Riv-
er, the state of Arizona sent its National
Guard 1o the dam site in a futile effort 10
hali—by force of arms, il necessary—the
diversion of Colorado River water from
its natural course through Arizona into
the parched but populated regions of
Southern California.

Arizona lost that particular battle, and
for more than hall a century now the
Hoover Dam has stood, hailed as thing of
beauty and a miracle of engineering. Is
benefits are manifold, and its power is
awesome. [t holds a 2-vear supply of the
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THE $6,159 ISUZU P’UP.
BECAUSE NOT EVERYONE FITS INTO
A JAPANESE SUBCOMPACT.
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l;'nr more .r.lmﬂ Sﬂjmm, lhe Hn;l.vz_r Dam has restrained the Colorado River,
stemming its annual floods and urming it into a source of water and porwer.

great Colorado River in check. As impres-
sive and important as the Hoover Dam
may be, the construction of six more large
dams on the Colorado has raised serious
questions. Some observers feel that these
dams pose a fundamental threat 1o the
environment, that man is altering nature
in such a way that he may destroy impor-
tant natural resources.

One wvision of the future Sourhwest
pictures the Colorado River turned into a
vast network of lakes and channels spread
through the mountains, its waters fun-
neled 1o far-off cities and agriculiural
operators miles and miles away.

Houston

When the Trailriders come to wwn to
take part in the Livestock and Rodeo
Show, Houston, Texas, reverts, if only
for a moment, to its pioncer beginnings.
To hunker down with the performers as
they camp in the middle of downtown
Houston's Memaorial Park, 1o listen 1o the
twanging guitars and quiet voices hum-
ming old cowboy ballads, is to be taken on
a nostalgic journey of the mind back to the
Southwest of a century ago. Yet these are
20th-century Trailriders, and when they
open their 2-week shows, it will not be in
some dusty corral but in Houston’s plush
Astrodome, the very model of an up-to-
date stadium that only the modern Ameri-
can technological mind could conceive of,
much less build.

Dallas

Nothing illustrates Texas's bigness better
than the DallasFort Worth Airport,
which lies midway between the two cities,
Approximately the size of Manhatan Is-
land, this agglomeration of runways, ter-

120

minals, hangars. parking lots, looping
roads and the like is larger than all three of
the New York City area’s commercial
airports put wgether, with room left over
for a fourth landing field of prodigious
expanse, Local talk has it that innumera-
ble passengers changing planes at Dallas/
Fort Waorth have landed there with all of
their faculties perfectly intact only 1o be
driven absolutely mad by the sheer baffle-
ment involved in finding their way from
one terminal to another. Be that as it may,
the airport is certainly a symbol of the
astonishing growth of the Sunbelt in gen-
eral and the Dallas'Fort Worth area in
particular. Today, the two cities, which
are some 30 miles apart, and the many
suburbs they dominate boast a combined
population of more than 2.5 million—and
among these residents are many of the
wealthiest people in the United States.
[allas, with more than 900,000 ciu-
zens, is the seventh-largest city in the
nation and the second largest in Texas. If
Houston is bigger and growing somewhat
faster, citizens of Dalias take comfort in
their firmly held belief that in terms of
wealth, culre, commerce and the ame-
nities of urban life, their city far outclasses
any other in the entire Southwest. In-
deed, Dallas is the state’s and region’s
major insurance and banking center, and
it boasts thriving aerospace and computer
industries as well as a major symphony
orchestra, an acclaimed local theater
Eroup, an impressive summer opera pro-
gram and that perennial National Foot-
ball League power, the Dallas Cowbays.
Ye1, despite i1s patina of culwre, there
is much about Dallas that bespeaks the
open, raw and brutal competition for
monev. It is this aspect of the city’s life

PHOTD BY MORTOM BEEBE. IMAGE BANK

that has made it fascinating 10 Americans
from every region and every walk of life.

Las Vegas

Las Vegas hurls its neon glow into the
night where once there was only sand and
the occasional lizard or ratilesnake. Here
even the Mormons, a people of incredible
tenacity, couldn’t make a go of it. They
arrived in 1855 and tried to farm the
“meadowland™ (Las Vegas means “The
Meadows™ in Spanish)}—a small paich of
green watered by artesian springs in the
middle of the great western desert. After
two vears they gave up, abandoned their
homesteads and returned 1o greener pas-
tures in Utah.

The wown would have remained a small
desert community like its widely scattered
neighbors in the dusty reaches of south-
eastern Nevada but for two events: the
construction of the Hoover Dam 25 miles
south of Las Vegas, which began in 1931,
and the legalization of gambling—by local
option—legislation that was passed in the
same year,

Reno remained the casino gambling
center of Nevada until just after World
War 11. By then, air conditioning had
made it feasible to build huge hotels in the
desert, and they began going up all over
Las Vegas—at first in the city’s downtown
section (now renowned as Glitter Gulch),
later in an area along the highway called
The Strip. The huge profits to be made in
casino ownership soon brought in the
mob. “Bugsy” Siegel built his Flamingo
Hotel in 1946; in 1947, when he was
flamboyantly assassinated gangland style,
investigators began to look into the extent
of mob control of the gambling industry,
and the state of Nevada decided 1o require
the licensing of casino owners.

The West

HE WEST. FOR LONG-

er than we have been a na-

tion, the very words have

been a symbol, a metaphor

for unlimited possibilities.

From the rapidly developing urban cen-

ters and farmlands of the eastern states,

settlers moved ever farther west, at first

leapirogging the high plains beyond the

Missouri w0 put down rooits along the

Pacific Coast and then finally filling in the

grasslands. The pioneers moved west

seeking furs, seeking gold, seeking land.

They wanted new lives, free from con-
straint, rich in opportunity.

Many never saw their promised land.

But in spite of the high risks, the settlers
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Air conditioning and casino gambling have helped make Las Vepas a rourist jackpot,

kept coming, pushing ever westward to
the fertile Oregon farmlands and those
veins of California gold.

The fertile farmlands and grazing pas-
tures of the West cover coal reserves
estimated at 1.3 trillion tons in Wyoming,
Montana, Colorado and Utah alone. In
addmion 1o coal, there 15 more o1l in the
shale deposits of these states than in the
entire Middle East, plus enormous depos-
its of other vital minerals, such as urani-
um and copper.

Development of the West's vast re-
sources will have tremendous impact on
the lives of the people who live here. The
energy needs of the nation are being
pitted against the human needs of the
region. To extract these sublerrancan
riches reguires mining operations on an
unheard-of scale. Converting the most
accessible mineral, ceal, into electric
power has already produced air pollution
in the once-pristine places where these
coal-fired plants operate—at the Four
Corners Plant, for example, or the planis
at Colstrip, Montna.

Land, which we once thought limitless
here, can be used for only one purpose at
a ume: You can ranch i, vou can hive on it
or you can mine it—but vou can’t do all
three.

San Francisco

It was a uny port cn the California coast, a
small 1own of barely 300 people that,
along with the rest of California, had only
recently transferred i1s allegiance from
Mexico 10 the United Siates. Those rare
travelers—muostly seamen—who chanced
upon this village ofien remarked on the
beauty of the natural setting, and a few
even predicted a great future for this place
known as San Francisco. Hardly anvone,
however, could have foreseen that within
a few wvears the sleepy port would be
transformed inte a raucous, burgeoning
city, the boomingest boom town in the
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entire world. The cause of this sudden
change in San Francisco's fortunes was
that most precious of metals for which
men have fought, murdered, suffered and
died: gold.

By the end of the 1850s, the California
gold rush had run its course, and the
hectc boom days in San Francisco were
over. Yet the city did not revert to its
former somnolent self. Its chimate, its
splendid port and the establishment of a
financial elite within its borders com-
bined 1o maintain its status as the premier
city of the golden West. Many of those
who had come—not just from the eastern
United States but also from such distant
realms as England, France, Germany,
China and Australia—o seek their for-
tunes as "49ers remained in San Francisco
o impose on the cty a cosmopolitan
atmosphere unrivaled by any other Amer-
ican metropolis save possibly New York.
By the turn of the century, San Francisco
had become a magnet for both bohemians
and capitalists. The dining room of the
Palace Hotel was the place where these
two worlds met, rubbed shoulders and
discussed the latest production at the
opera house, Not even the disastrous
earthquake and fire of 1906 could do more
than momentarily slow San Francisco's
rise 1o pre-eminence.

Chinatown, North Beach, Haight-Ash-
bury, the 40-odd hills with their antigue
cable cars, the “Top of the Mark™ and
Fisherman’s Wharf all have special mean-
ings to the millions who have visited the
city, and even 1o the millions more who
merely dream of doing so.

As one writer once put it, It is still the

..oty . . where a walker can experi-
ence a nostalgia for the place while he is
still there—a little, even a lot, like the
nostalge de Pans.™

Los Angeles

Millions have thronged westward to Cali-

PHOTO BY L GORDON, IMAGE BANK

fornia over the vears to settle in the far-
flung reaches of the city of Los Angeles.
And millions more—the stay-at-homes—
wonder why. It is common knowledge
that the Los Angeles area is doomed to fall
into the sea one day; it sits right on wop of
the famous San Andreas fault, a geologic
fracture that causes frequent tremors of
the earth and an occasional earthquake.
It"s hot and dry in the city, and the
aggressive Santa Ana winds periodically
fan fierce fires that eat up vegetation and
buildings alike. Drought is often succeed-
ed by heavy winter rains that make a
muddy soup of the soil, loosening founda-
tions to such a degree that homes built on
the slopes frequently slide off their perch-
es. Los Angeles smog, a specialty of the
region, can sit for days on the city, and
people move in its murk watery-eyved and
SNeezing.

Today, the city covers 464 square miles
of mostly single-family houses on tny
plots. The housing tracts abut one anoth-
er and surround the original city, now
known as “‘Downtown,™ in dense agglo-
merations. So huge is Los Angeles that it
has engulfed other, smaller cities in its
enormous spread, and the influx of popu-
lation has transformed Los Angeles’ once-
rural Orange County into the nation's
second-largest metropolitan area.

After World War I1, affluence permit-
ted almost evervone to buy a car, and the
city junked what had been the finest
American mass-transport  system  and
built, instead, a vast network of high-
ways—""freeways” 1o Angelenos.

The freeway system, which would
eventually reach a total length of 600
miles, allowed for the urbanization of the
farmlands in the San Fernando Valley and
in other previously inaccessible areas. It
made Los Angeles, more than any other
American city, dependent on the automo-
bile. Cruising the freeways became a
favorite L.A. recreation.

Hollywood

Americans have always moved west 10
seck their fortunes. During the last half-
century or so, a not insignificant por-
tion—in talent, if not in overall num-
bers—of this westering breed has been
coming to Los Angeles with the specific
ambition of making 1t big in that city’s
most famous industry: the movies,

But sometime around 1949 or 1950, the
movies' monopoly began to fade. Another
kind of screen—the television screen—
was entering the nation's consciousness,
Families for whom “going 1o the movies”
had been an automatic response to the
coming of the weekend suddenly began
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Los Angeles is a testament o Amenicans’

staying home to warch Uncle Miltie's
vaudeville antics, Ed Sullivan’s dour dis-
plays of show-biz dyspepsia or Sid Cae-
sar’s comic routines on the little electronic
marvel in their living rooms.

Hollvwood fought back with every
weapon at its command. It attempted to
deny television stations access 1o old
films. It launched nationwide publicity
campaigns that proclaimed “Movies Are
Better Than Ever.” It dabbled in new
technologies—the wide screen, the wider
screen, the 3-dimensional film.

Yet today, Hollvwood thrives. Custom-
ized Mercedes autos in multitudes cruise
Rodeo Drive in Beverly Hills, where
intimate boutiques do a brisk business in
thousand-dollar suits and hundred-dollar
shirts. Writers, actors, directors, agenis,
money men and women stll flock tw
Haollywood in search of glamour, staus
and, most of all, profiis.

Seattle

It is now over two decades since hundreds
of thousands of visitors flocked to Seattle
for the World's Fair of 1962, Yet for the
citizens of Washingon's Puget Sound
region, the memory of those glory days
lingers on. A constant reminder, of
course, is the graceful 606-foot-high
Space Needle—symbol of the Fair—that
still towers over the citv.

Awp this monument, and reached
from ground level by an elevator that
zooms 1o the summit in a mere 41 sec-
onds, is a glassed-in revolving disc hous-
ing a restaurant, Visitors and Seattle resi-
dents flock here, as much for the view as
for the food. The vista here is one of the
maost spectacular in all the world. Directly
below are the deep blue waters of Puger
Sound; to the east is the great Cascade
Range, topped by the snow-covered sum-
mit of Mount Rainier; and 1o the west 15
the equally impressive Olympic Range.
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miles of freeways, getting amywhere is easy—as long as wraffic is moving,

And everywhere, everyivhere, there are
lakes and forests.

Alaska and Hawaii

Although the fronter may be fast disap-
pearing in the West, there is still a place
where fronuer lifestvles flourish and
where man exists in largely virgin wilder-
ness. That place is Alaska. A land area
more than twice the size of Texas, Alaska
spans four time zones, and its coastline is
over one-third the length of the entire
shoreline of the lower U.S. Yet less than |
percent of the state has been settled.

Alaska has inherited the frontier tradi-
tions of the states of the old West. It has
also inherited their problems. The same
thorny issues of economic development
vs. preservation of the environment are
being debated on a scale more vast than
anywhere in our country.

Alaska possesses large reserves of coal
and uranmium. The state 15 rich in imber,
and the Prudhoe Bay oilfield is the largest
in Morth America. With such ample re-
sources and such magnificent wilderness,
the state has become a battleground be-
tween conservationists and developers.

Some 200,000 people, hall of Alaska’s
populaton, live in the city of Anchorage.

Alaska: development vs. comservation.

TOP PHOTC BY AMDY CALFIELD, IMAGE BANK
BOTTOM PHOTO BY MICHAEL MELFORD, IMAGE BAMK

The two Anchorage newspapers are po-
tent forces; they help shape the auitudes
of the state and, at the same time, reflect
the hopes and fears of Alaska’s people.

Hawaii is called the state of the “aloha
spirit,” and to the hundreds of thousands
of Americans who live there and the
additional millions who have visited these
lovely islands in the middle of the Pacific,
the appellation is well chosen. To resi-
dents and visitors alike, the aloha spirit is
a mixture of racial harmony, a burgeon-
ing economy and a sense of well-being
that is expressed in a welcoming aniude
wward all who come to the islands.

Hawaiians have always gloried in their
reputation of living in a place where racial
distinctions are of small concern. In my
historical novel Hawaii (Reandom House,
1959), 1 explored the process through
which these islands came to be a melting
pot for all of the races of Asia and
America. Today, approximately 25 per-
cent of the islands’ population is of Japa-
nese heritage; 26 percent is Caucasian;
about 29 percent is of Filipino, Chinese or
Korean background; and some 20 percent
is Hawaiian or part Hawaiian.

Looking At Today
And Tomorrow

S WE COME TO THE

close of this highly personal-

ized and most selective look

al the U.S., it seems to me o

be a good idea 10 1ake an
overall view of where we've been recently
and where we're likely, at least in my
opinion, to be going. Perhaps | have no
particular credentials as a prophet, yet [
am a writer and as such 11 is my obligation
to make guesses about the future.

There are plenty of optimistic signs for
the future. Our political system, for one
thing. We have presidential elections ev-
erv four vears, and they are always order-
lv. Somebody is elected and it goes with-
out saying that the loser accepts the
decision of his fellow citizens. There's no
need 1o bring tanks onto the streets 1o
enforce the mandate of the people. The
Supreme Court is going to go on. The
Congress is going w continue, ] think that
all this is a miracle in itself—one that 1
greatly prize. We have one of the most
orderly political systems in the world.

No maner where | travel, people come
1o me at my hotel late at night, begging me
for assistance in getting into America.
They want to be here—they wani to share
in the American dream. ™
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BY TOM WOLFE

he threat was delivered o Lemelson’s lawvyer, “Tell yvour
client. we're gonna bury him under a ton of paper.”
Lemelson wasn't too worried. He thought it was a ligure of
specch,

5o the next day, Lemelson 15 1n the courtroom siting at
the plaintills table with his lawyer, waiting for the proceed-
ings to begin. Lemelson 15 an inventor. He invented the
automated warchouse, the automated machine shop, one of the first wo
industrial robots, several robot-vision machines, the drve mechanism of the
audio cassette plaver and 380 other things. He holds more patents than
anybodv except the great Edison himself and Edwin Land. inventor of the
Polarold camerz. This causes him to be in courtrooms a great deal.

Many corporations manufacture his inventions, but not many mention it o
him beforehand.

S0 it is that on this particular day Jerome H. Lemelson 15 in a court of law
under the usual circumstances. charging a manufacturer with patent infringe-
ment, The lawvers for the manufacturer are right across from him at the
defendant’s table. Between the two tables and the judge’s bench is a 13-Tool
stretch of floor.

The next thing Lemelson knows, the door o the courtroom opens, and here
comes a trucker’s helper pushing a hand truck with archive boxes piled from
the fender on the bottom w the curve of the handles at the wp

An archive box is a box made of heavy cardboard with oak-grain patierns
printed on it to make 11 look like wood. On one end of the box is a little metal
frame that holds a card describing the contents. The box has a hd, hke a shoe
box. Inside, there 15 room for a dozen reams of documenits. usually arranged in

From elecrric lamp 1o laser, American inventions have lighted the world. Edison’s
carbon-filament lamp first glowed in 1879, Three years earlier, Bell's telephone was
re'{;ﬂguized b_‘v the U5, Parent Oﬂ-l'cf. Ohir ceniu ry ﬂprﬂer:f with the “"ﬁgﬁl‘ Brothers'
flight in 1903, Incredibly, in the same decade Goddard began static-testing small
rockers. Before his idea of the factory assembly line, Ford patented a transmission
and other automative mechanisms. In 1929, Zworyvkin demonstrated his kinescope,
forerunner of modern TV cathode-ray rubes. Instant photographs became a reality
with Land's Polaroid ar mid-century, Gould's laser, one of the miracles of our
modern age, would seem more wondrous than a bolt of highming to America's
patrtarch of invention, Benjamin Frankiin.
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‘All successful inventors know about
depositions. They learn to live with them
the way one learns to live with arthritis.’

file folders with limle tabs sticking up.
However you want to arrange it, you can
get about 40 pounds of paper into each
box

Fascinated, the way the chickadee is
fascinated by the snake, Lemelson watch-
es as the trucker's helper begins unload-
ing the boxes. He puis them right on the
floor between the tables and the judge's
bench. One of the lawvers is out there like
a field commander, pointing to spols on
the floor. This one goes here. That one
goes there. No sooner is that load ar-
ranged than the courtroom door opens
again, and here comes another teamster,
puffing and pushing a fresh load of ar-
chive boxes on a hand truck, Now he's
lugging his siack off the hand truck and
putting it on the floor. The door opens
again. Here comes another vobbo push-
ing a hand wruck with archive boxes piled
as tall as he is. You can hear the floor
groaning from the weight of the load as
the wheels roll over the hardwood.

The field commander is out there, and
the archive boxes are lining up in rows
like a tank formation. Lemelson's pale
gray-blue eyes are the size of radar dishes.
He's speechless. The cargo humpers keep
coming. Pretty soon 70 or 80 square feet
of floor is occupied by this squat hattalion
of archive boxes. You don't have 10 be an
engineering genius like Lemelson 1o fig-

-ure out that there is now a wn of paper
sitting there. More than a won, perhaps a
ton and a half.

“Well,” Lemelson sayvs 1o his lawyer,
“ar least 11's not on wp of me.”

Neither of them laughed. They both
had the feeling it was onlv a matter of
time. There was a judge but no jury.
Apparently the ton of paper was supposed
1o impress the judge and inumidate Le-
melson.

Something impressed the judge: no
question about that, Lemelson lost. It
wasn't even close,

He gritted his teeth and announced he
was going to appeal. The next message
said: “Okay, go ahead. We'll search for
evidence in Europe.”

That meant they would send a lawver to
Eurepe to take depositions (rom anvbody
they could find who had dealings with
Jerome H. Lemelion or his invention.
Here vou have the greatest device for
generating paper ever thought up by the
legal profession: the deposition. All suc-
cessful inventors know about depositions,
They learn 1o live with them the way one
learns to live with arthrius.

"!.L deposinion is a pretrial maneuver in teacher “'hn began his experi- ;‘,,.—u-f-wf"" " orile €3 B
which lawyers take sworn testimony from  ments, leading to the telephone, in Crsnemach @1lice » L gf-’r-a_ i
people out of court, usually in some- the cellar of 4 house in Bosion lfm.ivﬁ.gm el Bt N
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body's office. A court reporter records the
testimony on a stenotype machine and
then types up a teanscript. The number of
pages of testimony that can come out of an
hour of this is fabulous, and some deposi-
tions go on for a week., What migh
actually be divulged about Jerome H.
Lemelson or his works on any of these
thousands of pieces of paper was beside
the point. The point was that Lemelson
woild have 1o hire a lawver w represent
his interests during each deposition, day
after day, city after city, across the map of
Europe. The sheets of paper would go
into archive boxes, and every sheet meant
another little hemorrhage in Lemelson's
net worth.

This case began in the 1970s, It grinds
on still. So far it has cost Lemelson
$250,000 in lawyers’ fees, and the meter is
still ticking. It sounds like something
{rom out of Bleak House, which Charles
Dickens wrote in 1852 and 1853, but it is
merely a wypical episode in the life of an
American inventor in the 19805, Which is
10 5ay, it is the story of a man trving 1o dig
his way out from under a 1on of paper.

5 THERE ANY MORE FEVER-
ish dream of glory in the world,
outside of [slam, than the dream of
being an inventor ? Certainly not in
the United States; and probably
not in Japan or any other industrial coun-
try. An invention is one of those super-
strokes, like discovering a platinum de-
posit or a gas field or wriing a nowvel,
through which an individual, the hungri-
est loner, can transform his life, over-
night, and light up the sky. The invemor
needs only one thing, which
i5 as free as the air: a terrific
idea.

He doesnt need connec-
tuoens. The great American in-
ventors of the past hundred
vears, the so-called age of
technology, have not come
from prominem: families.
They have not had money.
They have not been part of the
highly touted, highly financed
research teams of indusiry and
the universities. They have not
been adept politically or social-
lv. Manv have been breathrak-
ingly deficient in charm,

Thomas Edison was scarcely
educated at all; three years in
public school, and that was it
Alexander Graham Bell was a

where he rented a room. Steven Jobs and
Steven Wourniak, of Apple Computer
fame, were a pair of public high school A-
V Types. A-V Tvpes are audio-visual
nerds who wear windbreakers., carry a lot
of keys and wire up directional mikes {or
the drama club. The Silicon Vallev of
California, center of the most spectacular
new industry of the second half of the
20th century, computers and semicon-
ductors, is known as the Land of Nerd,
the Planet of the Nerds and the Emerald
City of Nerdz. The centimillionaires of
the Silicon Valley want nothing to do with
the traditional Society of nearby San
Francisco. They can’t get into Trader
Vic's wearing their nerd shirts, which are
shori-sleeved white sport shirns with pen-
cil guards on the pockets.

Wilbur and Orville Wright were re-
garded as two wet smacks who ran a
bicyele repair shop in Dayton, Ohio,
when they arrived at Kiny Hawk for their
airplane experiment in 1903, Neither had
graduated from high schoeol. But theirs
was the invention that dazzled Jerome H.
Lemelson and thousands of other bovs
who were born in the early 1920s.

As a teenager, Lemelson was rypical of
the airplane “hobbyists,” as they were
known, quiect boys who built gasoline-
powered model airplanes, ok them out
in the fields and flew them by wire or
remote control. There were sull a lot of
open fields on Staten Island, where he
grew up. His father was a docwor, a
general pracutioner, but Lemelson’s pas-

A U.S. patent.
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“The first flash of genius lights up
only a few vyards of the road.
The road 1s long and uphill.’

sion was airplanes. During the Second
World War he found his wayv into the
engineering department of the Army Air
Corps. After the war he earned a bache-
lor's degree in seronautical engineering at
New York University, then went to work
at NYU for the Office of Naval Research's
Project Squid. Project Squid was sup-
posed o develop rockel and pulse jet
ENgines.

One day in 1951, Lemelson wok the
subway over to the Arma factory in
Brooklyn, which made control mecha-
nisms for aircrafi. to see a demonsiration
of a fully amomatic, feedback-comirolled
metal lathe, Feedback was a hot new word
in engineering circles. Nobody there on
the work way a1 Arma ook a second look
at Jerome H. Lemelson. He was 28 vears
old, neither fat nor thin, neither very tall
nor very short, not bad looking and not
Tyrone Power, either. He had a broad
forehead, light brown curly hair, large
eves and a long, straight nose. He was
quiet, polite, reserved and a typical hard-
working voung engineer, by the looks of
him, if vou looked at all.

Lemelson ook more than a second look

Eli Whitney wnvented the cortton gin,
bur like many other inventors in the
U7.5., ke saw his invention stolen,

=

al the metal lathe, however, An ordinary
metal lathe turned a metal rod while an
operator shaved it down 10 whatever di-
ameter or shape he wanted by adjusting a
tool bit. In the case of the feedback-
conirolled lathe, the bit was controlled
automatically by punch cards. The crowd
murmured a lot as the bit rose and fell o
unseen commands.

Lemelson began wondering how far
you could take this idea of a programmed
factory machine. Over the next three
years he developed the designs for a
“universal robot." The robot would have
an arm with joints. It would rivet, weld,
drill, measure, pick things up and move
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them. He drew up a 150-page patent
application and submiited it 1o the U.S.
Patent Office in Washington, D.C., on
Christmas Eve 1954, Unbeknownst o
Lemelson, an inventor named George
Devol had filed an applicauon for a robot
two weeks earlier, Theirs were the first
industrial robots. As it turned out, both
men had a long wait ahead of them.

In the meantime, Lemelson was al-
ready working on a second applicauon for
an offshoot of the universal robot, a
“flexible manufacturing system,” which
was the automated machine shop.

HAT SAME YEAR, 1954,
Lemelson married an interi-
or decorator named Dolly
(rinsberg. The first stop on
their honeymoon was Ber-
muda. The second stop was the Willard
Hotel in Washington because it happened
to be across the sireet from the Search
Room of the Patert OMfice. Lemelson was
already deep in the grip of The Dream.
The Search Room was an enormous
archive the size of Uline Arena, where the
Washington Capitols, the professional
basketball team, played their games. It
was full of ancient wooden shelves and
boxes, known as shoes, containing nearly
150 years” worth of patent documents.
The spaces between the stacks of shelves
were 50 narrow that the clerks had to
shimmy past each other to fetch the shoes
for people doing patent searches. This led
to a lot of waiting and sighing. Dolly
heard one patent lawyer complaining to
another: “There ought 10 be some way 1o
mechanize this place.™
She happened 1o mention this 10 Le-
melson. That started him off on another
track, resulting in his “video filing sys-
tem.” The documents would be recorded
on reels of videotape or magnetic tape,
The average patent application was 10
pages long. You could store 100,000 ap-
plications on just four reels of wpe. You
would look at them on a television screen
in stop-frame pictures. (His conception of
the stop-frame picture would lead, during
the 1960s, 1o filmless photography, siill
pictures created from video images.)
Instead of having GS-B civil servants
shimmying between stacks of shelves,
you would press a few buttons and send a
playback device along a track 10 a slot
where the tape was. But how could the
device connect with the tape and enable
vou to play it and wind it back and forth?
Lemelson thought about thar awhile and
concerved of the mechanism that eventu-
ally became the core of the audio cassetie
plaver. He presented video filing and s
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components in a 6-page patent applica-
tion in 1955,

And he waited some more. Several
years went by, and the Patent Office sull
had not issued any patents for all these
brilliant ideas. Lemelson was now learn-
ing one of the facts of life about being an
inventor in America. The first flash of
genius lights up only a few vards of the
road. The road is long and uphill.

More than once, he and Dolly had 1o
fall back on her earnings as an interior
decorator. There was only one way an
mmventor could make money rapidly with-
out waiting for the patent process to go ils
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The first issue of Popular Mechanics.
From its inceprion in 1902, the maga-
zine has spotlighted inventions.

course, and that was to design toys. In the
case of a toy, you prudently filed for a
patent but went ahead and sold the design
immediately, if you could. Lemelson had
an idea for a face-mask kit for children
that would be printed on a cereal box. A
child could cut out the pieces, assemble
them in different combinations and put
on the mask. He filed for a patent and
took his drawings 1o one of the cereal
manufacturers. The company said 1t
wasn't interested, and so he put the
drawings away and forgot about them.
One day, three years later, he is in the
grocery store, and there on the shelf is a
cereal box with a face-mask kit on it. It's
put out by the very people he showed his
drawings 1o. He can’t believe it. The way
he sees it, he's staring at as blatant a case
of patent infringement as vou could imag-
ine. He files suit. So now he's in court,
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It's a jury trial. The judge
comes in, and he gives Le-
melson and the lawyers a
long look down his nose.
“This is a patent case,” he
says. He lets the term patent
case hang in the air for a
moment, like a bad smell. "1
have better things to do with
my time than lisien 1o patent
cases. It is now 10:15. You
have until 3 o'clock this af-

Alssander’ Grakam. BelPs
waves inte light. It followed his invention of the relephone.

plaining of patent infringe-
ment, he was told: “'We have
more patent attorneys than
you have people in your
company, and they are just
sitting back waiting for
someone o start a patent
fight like this.”

Lemelson's saving grace
was that he was not a cynic.
He didn’t have a cynical or
even a morbidly pessimistic

termoon o complete your ar-
guments.™

Sure enough, at 3 o'clock on the dot he
looks at his watch, stands up and, without
saving a word, walks out. Lemelson has
an expert witness testifving for him at the
time, and the fellow is sitting there on the
stand with his mouth hanging open.

Then the judge pops back in. “Ladies
and gentlemen of the jury, my apologies.
I neglected to dismiss you. You are dis-
missed.”

It turns out the case has been dis-
missed, 1o, Lemelson appeals, and a new
trial is called—before the same judge,
who summarily dismisses the suit, this
time for good,

HEN LEMELSON

spoke of these things 1o

other inventors, they

smiled, without joy. He

was just getting the pic-
ture, First, many American corporations,
including many of the most respected,
ignored patent rights without batting an
eve. They didn’t give you so much as a
sporting wink. Second, the courts
couldn't be bothered. Practically none of
the judges who heard patent cases had any
background in patemt law, much less
engineering. It was unfamiliar terrain,
which seemed to make them irritable. On
the one hand, they couldn’t stand all these
obsessive small-frv inventors, these para-
sites on the hide of Science, with their
endless theories and their transducers and
capacitive-sensitive relays and the rest of
that paralvzing jargon. But on the other
hand, if they, the judges, could under-
stand an invention, then it must not be
much of an invention. They had devel-
oped “the doctrine of obviousness.” If an
invention looked obvious, they declared
the patent invalid.

The inventors kept ratings of the
chances of having their patent rights up-
held in the various Federal jurisdictions,
Back when Lemelson was starting out,
vour chances ran from zero in the 8ih
Circuit, which covered most of the Mid-
west, to 43 percent in the South. The 2nd
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Circuit, covering New York, was rated
aboul average, one chance in four,

But what about the corporations? How
could they get away with flouting the
patent system and patent law? It was
simple, the inventors told Lemelson. All
that the corporations needed to overcome
was their scruples, if any. In the United
States, unlike Japan and parts of Europe,
patent infringement was not considered a
form of theft, so there were no criminal
penalties, There were not even punitive
damages in patent cases unless the inven-
tor could prove “willful infringement.”
To avoid that, a manulacturer merely had
1o take the precaution of going 1o its own
lawyer and having him write an opinion
saving that such and such a product did
not infringe upon any existing patents for
such and such reasons. 1t didn't matter
how cockeyed the reasons were. That was
what lawvers were for.

Onece the manufacturer had that docu-
ment in hand, the worst that could have
happened, even if the firm had been
found guilty in court, was that the manu-
facturer would have had 1o pay the inven-
tor the royalties he would have received if
a license had been obtained. There were
lawvers who would actually advise their
corporate clients 1o ignore patents, calling
it a no-risk strategy.

Just in case the inventor was new at this
game, the manufacturer would ler him
know the odds, discreetly, or, if he looked
a little thick. bluntly. To get a case as far
as the trial stage was going 10 Cost
40,0000, Was he ready for that? To ger a
case through the trial and all the appeal
stages—was he ready for $250,0007 For
good measure, it usually added some
variation on the theme, “We're gonna
bury vou under a ton of paper.” If a
corporation was big enough, it would
threaten anybody, not merely lintle lone-
waoll inventors but even another, smaller
corporation. When J. Reid Anderson, the
chief executive officer of Verbatim, a
company specializing in computer storage
devices, went 1o a big manufaciurer com-
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bone in his body. Despite
everything, he believed that
it wasn't a bad world. His most important
inventions had disappeared somewhere in
the papyraphagous mew of the Patent
Office. A manufacturer had just walked
right over him, without stopping, and the
court he had gone to for help hadn't even
been able 1o hide its contempt for Jerome
H. Lemelson. Moreover, he had just
learned that this was the customary state
of affairs for small-fries of his vocation.

But that was just what it was—a voca-
tion, i calling. By now, Lemelson derived
an_ aesthetic or spiritual—or some kind
of—satisfaction that went beyond the
money he wasn’t making from inventing.
He was irrepressible. He was thinking up
new invenitions at the rate of one a month,
a pace that he managed 1o keep up for the
next 30 years.

NCE LEMELSON HAD
designed robots that did ev-
erv imaginable industrial
chore, he designed a robot
that inspected whar the oth-
er robots had done. He invented robot-
vision or “image analysis” machines that
could, among other things, detect dis-
eased blood or tssue cells, such as cancer
cells. He invented the “computer-con-
trolled coordinate measuring machine,”
which would later be used 1o measure and
align the tiles on the exterior of the Space
Shuttles. He invented a computerized
tourniguet that would allow a surgeon to
perform an operation without stopping to
turn valves to alter the flow of a patient's
blood. He designed several systems for
transfer of information berween comput-
ers. He designed two laser-powered re-
cording and reproduction systems, Laser-
card and Videocard, w perform the
computer functions now performed by
floppy disks. He invented a widely used
“automated teller machine™ that scans
credit cards and checks out their credin
status. He invented both a cordless 1ele-
phone and a cordless videophone.
At the same time, he was turning out
toy and novelty designs. He designed the
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“watchpen,” a ballpoint pen with a watch
built into it. He invented the flexible-
track car tov—one of the biggesi-selling
toys of all time—manufactured by at least
five companies under different names,
“Hot Wheels™ being the best known. He
invented the Velero dart game, in which
you throw a Velero-covered ball, instead
of a steel-tipped dart, at a Velcro-covered
dart board. He invented the “printing
putty oy, best known under the brand
name Monster Print Puny, with which
you can remove words and pictures from
a newspaper and reprint them on another
piece of paper. Lemelson was thinking up
these things, doing the drawings, writing
the descriptions and dispatching them 1o
the Patent Office so fast, his two sons
called him The Biur.

URING THE EARLY

19605, when Lemelson was

pushing 40, the patents fi-

nally swarted rolling in.

First was his video-filing
svstem, in 1961, Then the automated
warchouse in 1962, In 1966, almost 12
vears afier he had submitted the applica-
tion, his wniversal robot patent was is-
sued. Devol’s had come through five
years earlier.

Lemelson closed his first major deal in
1964, selling an exclusive license for his
automated warchouse system 1o a firm
called Triax, but almost immediately he
was up 1o his neck in lawsuits, Other
firms, he and Triax charged, had already
begun pirating the invention in violation
of Triax's license. That litigation contin-
ues today, 22 years later.

In 1967, he sold an exclusive license 1o
an English company, Molins, for the
automated machine shop. In 1973, he
made the best deal of his career, selling an
exclusive license for his casserte drive
mechanism o Sony. Sonv sublicensed 1
to more than a hundred Japanese firms.
Today, practically every audio cassene
plaver on the market operates with the
Lemelson drive.

None of this brought any dramatic
improvement in Lemelson’s stvle of liv-
ing. In 1959, after the birth of their
second son, he and Dolly had moved from
a4 garden apartment in Metuchen, New
Jersey, looking out not onto a garden bu
U.5. Route |, to an 8-room house in
Mewchen on a gquarter of an acre. I
wasn't until 1985 that they moved 1o
greener, grander scenerv in Princeton.
No small part of the picture was the
hundreds of thousands of dollars tha
Lemelson was spending on legal fees
trving to deal with American firms.

34

From the first,
there were cases of
what he regarded as
the most arrant in-
fringement. N1 abso-
lutely stupified him,
The retort of “go
ahead and sue™ (. . .
“and we'll bury vou
under a ton of pa-
per') was standard
practice. Some firms
were bluffing. 17 vou
brought suir, they
would senle.  Buw
there was only one
way 1o find out,
which was to sue.
Other firms were
not blufling. They

gVisI o

TEL
e’ e BT
ggneRaL ELE

T."'lr'rf' wﬂ'.f""f 'ﬂ'l.l.ﬂ';'l
for early wviewers 1o
see, bur even televi-
sion fest  parterns
drew an audience.
Once a novelty, TV is
noww a familiar part

would spend half o

million dollars in le- of daily lje.

gal fees 1o keep from

taking a license and paving rovalties they
knew wouldn’t run over $150,000, Le-
melson couldn’t figure these people out,
He didn’t know whether they were trving
1o teach a lesson to other small-frv inven-
tors—the lesson being that Lemelson’s
legal bills were running well over
S150,000—or whether these were dis-
plavs of sheer competitive ego,

Sometimes the lawsuits sprang up on so
many fronts, it was hard 1o keep track of
them. Lemelson found himsell suing all
the major manufacturers of the flexible-
track car toy. These cases live on today.
Some of the suits wrned ludicrous, bu
the laughs never came cheaply.

In one case, Lemelson was suing the
LIS, government and (wo privale manu-
lacturers over the same invention. He
decided 1o abandon the case against the
government and gramt it a license free of
charge. The private firms sought 10 block
this move, apparently on the grounds that
the government’s acceptance of the li-
cense implicd recognition of Lemelson’s
patent rights,

He ended up spending $18,000 in law-
vers' fees to give the license away.

Lemelson was in noble, but expensive,
company. Robert Goddard, now called—
officially, by the U.S. governmeni—the
father of American rocketry, ran a lone-
wolf rocket program west of nowhere in
the Mew Mexico desert in no small part to
trv 1o put an end to the pirating of his
patented inventions—chiefly by the U5,
BOVErmment.

Fifteen vears after his death, the gov-
ernment gave his wife $1 million to senle
his manv claims of infringement. There
was something melancholy about this re-
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frain of the widow and the million dollars,

Umne day Lemelson met a lawyer who
had been in on the Armstrong case.
Edwin Armstrong was the inventor of
FM, frequency modulaton, the greatest
advance in broadcasting since the inven-
tien of the radio itself, In 1940, the Radio
Corporation of America offered Arm-
strong a (lat fee of 81 million for his FM
patents. The lawver had been in the room
when Armstrong was handed the check.
Armstrong looked at it and then, with
great deliberation, tore it up and dropped
the pieces on the floor.

In 148, Armstrong sued RCA, Motor-
ola and several other corporations for
patent infringement. The lawyers rubbed
their hands and licked their chops and
started manufacturing a 1on of paper. By
the early 1950s, Armstrong was lament-
ing, “They will stall this along unnil I am
dead or broke.™ It was the former, On the
night of Jan. 31, 1954, he jumped out the
window of his Manhattan apariment 10
stories above the East River. For some
reason, he put on his overcoat, scarf, hat
and gloves before he jumped. Late that
year, his widow accepted a million-dollar
settlement. It was the merest fraction of
what his invention had become worth.

HEN THERE WAS THE
case of another loner, Gor-
don Gould, one of the three
main holders of patents on
the laser. Gould and Lemel-
son were about the same age. They had
hit upon their major concepts at about the
same time, the mid-1950s. Gould had
been a 36-vear-old graduate sudent at
Columbia University when what he called
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“the fire” first possessed him. He was the
one who thought up the acronym LASER
(for Light Amplification by Stimulated
Emission of Radiation). For 27 vears he
was embroiled in legal bartles on wo
fronts, with the Patent Office and with
laser manufacturers.

By the time a court ordered the Patent
Office to grant him his key patents, Gould
had retired. He was spending his golden
years with his lawvers. He had 12 lawsuits
going in the United States and Canada.
His legal bills had come to $2.5 million,
much of it paid for by a firm that would
get 64 percent of his income—down the
road—if he won the suits,

As for himself, Gould indicated in an
interview, he was long past the stage of
life in which the big money would interest
him, even if it ever came.

Lemelson's problems were still more
complicated, because he had so many

¥ I,i\
e 4
Dv. Robert Farvik and his Farvik-7
artificial heart: If's been used to keep
patients alive for heart rransplants,

patents. He lived like a chess plaver who
takes on 40 opponents at once, walking
from board to board, trving 1w keep
straight in his mind what threats are
coming up where.

Well, at least Lemelson had had
enough victories to be able 1o keep breath-
ing in the avalanche of paper and lawyers'
bills. Very few independent inventors had
the money even to get in the game.

In the late 1970s, it began to dawn on
government statisticians that the United
States was no longer the great world
center of technological innovation. Overa
single S-vear stretch, 1971 10 1976, the
number of American citizens receiving
U.5. patents declined by 21 percent. The
number of foreign citizens receiving U.5.
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patents increased by
16 percent. By 1979,
about four of every
10 new U.5. patents
were going 1o for-
eigners. Thar year,
the subject began 1o
break out into the
press. Newsweek ran
a cover story titled
“Innovation:  Has
America Lost [Ins
Edge?"' The conclu-
sion was that it had

lost it, or was losing ‘
it, to the Japanese.

W

At the daten of the computer
age, the equipment filled an
entire room. A modern per-
sonal computer (inset) can
do the same tasks in a frac-
tion of the space.

<

That was not news o

Lemelson. The underlying problem, as
he saw it, was the sad fate of the indepen-
dent inventor.

By the late 1970s, the corporations had
managed 1o create the impression that in
the 20th century the greatest 1echnologi-
cal innovations were no longer coming
from the loners, but from the corporate
and university research teams. But this
had never been true. I[nnovation and
corporale research were very nearly a
contradiction in terms; at bottom, the
corporations were interested only in im-
provements in existing product lines. As
for the universities, they actually looked
down upon invention as an amareur pas-
time, despite the fact that much scientific
study, especially in the area of electronics,
was nothing more than the analysis of
discoveries made by inventors.

N 1975, LEMELSON WAS AP-

pointed to the Patent and Trade-

mark Office Advisory Commintee,

In July 1979, he testified at Senate

hearings investigating what was
beginning to be called *“the innovation
crisis.”” In a prepared statement, he said
that corporations and the courts had com-
bined to create an “antipatent philoso-
phy™ in the United States. “Company
managers know that the odds of an inven-
tor being able 1o afford the cosily linga-
tion are less than one in 10; and even if the
suil is brought, four times out of five the
courts will hold the patent invalid. When
the rovalties are expected to exceed the
legal expense, it makes good business
sense to anack the patent.”

He contrasted this with the situation in
Japan, where patent law was taken seri-
ously, both morally and legally. “Al-
though the majority of my income is
derived from foreign licenses, | have never
had 1o enforce a patent against a foreign
infringer. I leave it to you 1o conclude the
reason as to why the attitude is so differ-

LEFT FROM WIDE WORLD FHOTON,
RIGHT, LIP-SETTAANMN NEWIPHOTOS

ent. My licensees have told me that they
recognize the clear value of invention
from an economical point of view. They
feel the United States has lived off the fat
of its own technology for so long that we
don’t recognize that the consequence of
the legal destruction of patents is a decline
in innovalion, a sifuation that is not
within anyone’s economic interest,

“NWhat all this means to the inventor 1s
that he either guits inventing or he li-
censes foreign.™

NE FINE DAY A FEW

months ago, Lemelson was

in his New York office on

Park Avenue, near Grand

Central Terminal, talking to
a reporter from a magazine. The two of
them were sitting on a couch across from
Lemelson’s desk. The reporter had on a
checked suit and a shirt collar like Her-
bert Hoover's. It looked about 4 inches
high. Underneath his necktie you could
see a brass-plated collar button of the son
that went out 46 yvears ago. Lemelson's
office, on the other hand, had a cool,
immaculate, low-slung, modern look in
tones of beige, gray, taupe and reak.
Lemelson himself was just as neatly com-
posed. He was wearing a navy blazer,
dark gray pants, a blue shirt and a sincere
neckrie. He was now 62 vears old and
what remained of his curly hair was
turning gray. But he was as rim as a
digital warch. That morning, as usual, he
had run a mile and a half and done 40
push-ups, 50 sit-ups and a hundred side-
saddle hops. His face had the gauni

" athletic look of those who stare daily

down the bony gullet of the great god
Aerobics,

The reporier with the collar was wrap-
ping his evebrows around his nose as he
tried to think of the technical terms con-
cerning Lemelson’s inventions. Lemelson
listened patiently and sipped a glass of
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It increases your home’s value. A home with
Sungate coated glass feels warmer, looks great inside
and out, and saves money, too. That makes a
comfortable difference while you live there. And = e
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orange juice. Every now and then, one of
the two telephones on the desk would
ring. Lemelson would excuse himself and
walk to the desk. One telephone had an
ordinary ring, and he would answer that
one by saving hello. The other one rang
with an elecironic burble. That one he
would answer by saying, “Licensing
Management.” Licensing Management
Corp. was a firm he had created chiefly o
sell licenses for his own inventions to
manulaciurers.

“Licensing Management. . . . Yes,

. This is Jerry Lemelson. . . . Oh, hi.

. No, I can’t do it this week. I have
three days of depositions coming up.”

The other relephone rings.

“Hello? . . . Oh, hi. . . . Thursday of
next week? I can't make it. T have to be in

Cleveland. . . . What for? For a deposi-
IIIIUI'I."

It goes on like that.

“Hello? . . . Yes.. . . Oh,hi. . . . This
afterncon? . . . | won't be here that late. [

have an appointment with my lawyer in
half an hour.”

Lemelson walks back to the couch. The
reporter with the trick collar says, “If vou
don't mind my asking, when do vou , . |
irtoent "

“On the train.”

“On the train?"”

“On the train out 1o Princeton, where |
]jwlil

“On the train,” the fellow with the
collar repeats it, all the while staring at
him, apparently wondering if Lemelson is
putting him on. But Lemelson isn't the

Then the fellow says, “Your opponents
say, or they imply, that vou make your
money by filing lawsuits.”

Mot much ruffles Jerome H. Lemelson,
bur this gets under his skin.

“Who said that?"

“One of the lawyers."”

Lemelson shakes his head. “Oh, sure.
They accuse me of being litigious. But
I've lost money on litigation. I've spent
more than a million dollars on it, and I
don't even like 1o think about the time."

“Then why get involved in it?"

“Why? To protect my rights. What do
you do when your rights are being violat-
ed? Lie down? Walk away? You show me
a successful inventor who hasn't been a
scrapper.”

Then his expression changes. “I dont
know if I should even stress this side of it.
It all sounds so negative. I don't want to
discourage inventors. [ want to encourage
them. I think we ought to have something
like the National Inventors Council that
we had during World War II. The gov-
ernment called upon our people for in-
ventions to help win the war. They re-
ceived 400,000 ideas during World War
IT alone, and over 4000 of them actually
went into production, and they helped
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win the war. I'd like to see this type of
thing revived to see if we can win the
technological battle with the rest of the
world.”

He thinks a moment. “There’s nothing
wrong with our patent system itsell. We
just need to protect patents. And actually
things are getting a little beter. There's a
new Federal court for handling patent
cases now, the court of appeals for the
Federal circuit, and the judges know
patent law. Your chances are much better
now. They're about 50-50."

“If every opponent in every piece of
litigation you have going right now decid-
ed to settle in your favor, how much
money would you recejves”

The thought of the corporations suffer-
ing this sudden mass attack of eguity
makes Lemelson laugh, “Millions. I
won't turn out that way, of course.

“But I don't have any regrets. This has
been a good life. I've been independent,
and I've done exactly what 1 wanted two
do.

HE TRAIN TO PRINCE-

ton was 15 or 20 minutes out

of Penn Station, and every-

body was settling into the

dim blue haze of the car and
the jouncing and bouncing. The roadbed
wis in a little better shape than it used 1o
be. They were starting to replace the old
wooden ties with concrete. It would be
easy enough 1o invent better rail systems,
and no doubt plenty of people had, but
they would never be built, and so it wasn't
worth thinking about,

A little more of the lurching there in the
haze, a few more metal shriecks from
between the cars, and—bango! —it came
to Lemelson, just like that. The drug
delivery system, the whole thing—it all
came to him while he was sining there.
For a long time he had been trving o
think of a way 10 use drugs 1o treat a
diseased area of the body without having
to diffuse the chemicals and subject the
entire body to their effects, as happens in
chemotherapy. For people with certain
forms of cancer, it would be a godsend.
And now he had it! The time-releass
thing! The insertion system! All the pans
were in place!

Lemelson reached into his briefcase
and pulled out the pad he always kept on
hand for such moments as these, He was
aware for the first ime of the man siwing
next to him. The man looked like nothing
more than a dead-average New Jersey
commuter, but you never knew. You just
never knew. Lemelson began writing it all
down in a shorthand he had created for
himsell. The drug delivery. The time-
release. He was no longer aware of the
haze and the motion of the car, He was
soaring. It was like the beginning, once
more, of a dream come true. ™
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Reachin
For'The

BY WILLIAM HOFFER

hen Richard Roth Jr. contemplates 16 city blocks of
downtown Houston, he sees a misty vision of the
future. Rising from a broad base, tubes of high-
strength structural steel, each with the cross-section
of an equilateral triangle, reach heavenward. At
various heights the triangular tubes terminate, leav-
ing a single central spire that tops off more than a
mile above street level, Standing a full 500 stories tall, this skyscraper of the
future would surpass by more than four times the height of the Sears Tower in
Chicago, which currently holds the title of the world’s tallest building.

“It’s a possibility,” says Roth, who is president and chief executive officer of
Emery Roth & Sons, the renowned New York architectural firm founded by
his grandfather. Among its countless notable credits, the firm assisted in
designing a former claimant to the skyscraper throne, the twin towers of New
York's World Trade Center. “In this day and age anything is a possibility,”
Roth continues. “The technology is there. If anybody wanits to build a 500-
story building, we’re available to do it.

“But is it really a necessity?"

To answer that guestion, one must examine the unique history of
skyscrapers. It is no accident that the skyscraper is an American invention,
Throughout the past 100 years, a steady advance of technology and wisdom
has enabled architects and engineers to move ever onward and upward. Those
technologies were available to all civilized nations, but it characteristically has
been the arrogant and ostentatious American entrepreneur who raised his
sights higher. In sum, the skyscraper may be considered the most visible
manifestation of the legendary American ego.

The role of the ego in skyscraper development is illustrated by a set of dusty
drawings that lie buried within Roth’s files. When plans were announced for
Chicago’s Sears Tower to become the tallest building in the world, Roth was
immediately contacted by officials of the Port Authority of New York and New
Jersey. He was asked 1o plan an addition to one of the twin towers of their

TN TOWERS, WAORLD TRADE CENTER. WYCPHOTO BY JAKE RAJS
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The power, elegance
and sheer magnificence
of America’s tallest
buildings have
preoccupied our

top architects. Within
a generation, we

may see a 500-story
skyscraper.
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‘If anybody wants to build a 500-story building,
we’re available to do it. But is it really necessary?’

World Trade Center in Manhattan's financial district so that the Big Apple
could retain the title of having the world’s tallest building. *“By removal of the
TV tower, we had enough %langth wuhin the building to support another 10
to 20 stories on one of the towers,” Roth explains.

It would have been little more than a multimillion-dollar ego trip. “Saner
heads prevailed,” says Roth, and the project was scrapped, but the hysterical
reaction to the loss of the title illustrates the key role of Yankee pride in the
skyscraper story. Constructing the tallest building in the world is a challenge
that the American entrepreneur cannot resist. And there 15 liule doubt that
what the Port Authority was unwilling to do will, indeed, be accomplished
within the next few decades. The supremacy of the Sears Tower is not likely to
last through the 20th century. And when it does rise above the 110-story, 1454-
foot reigning monarch, the next world's tallest building—and the next one and
the next one after that—will be an elevated testimonial to the boundless pride
that is one of the prime reasons that Americans built America.

Last January, Professor Lynn Beedle of Lehigh University, who directs the
Council on Tall Buildings and Urban Habitat, assembled the nation's tall-
thinking architects and engineers to celebrate the 100th anniversary of the
skyscraper. They convened in Chicago to gather in reverence around the site of
the now-departed Home Insurance Building, completed in 1885, It was the
prototvpical skyscraper, the first American building to feature a frame that
carried nearly all (82 percent) of the load. Rising an incredible 7' stories
above street level, it signaled a new form of architecture that was uniquely
American, both in purpose and character.

HE ACTUAL WORD SKYSCRAPER WAS FIRST
applied not to a building, but to an oversized British racehorse.
However, it soon became the generic term for America's contri-
bution to urban architecture.

“You had the enormous forces of the expanding American
economy after the Civil War,” savs Carl Condit, professor emeritus at
Morthwestern University and one of the world's pre-eminent authorities on the
history of the skyscraper. “You had enormous pressure to build office space in
New York, which was essentially a medieval stvle of city. Land values were
extremely high, so to maximize the height of a building on a given area of land
meant to maximize the return on the investment."”

The skyscraper probably became inevitable when a particular event
occurred at New York's old Equitable Life Assurance Society Building on
Broadway between Pine and Cedar streets. This 5-story building was notable
for its utilization of the Otis Elevator Co.'s newfangled safety lift. The owner of
the building, a certain Henry Hyde, formulated a theory that—although it was
the least accessible part of the building, provided the most cramped quarters
and was insufferable in the summertime—the highest floor might command
the highest rent simply on the basis of prestige. Hyde sold engineer George B.
Post on the idea, leasing him a top-floor office for double the rent of ground-
floor space. Hvde's singular notion of selling prestige over comfort assured
that Yankee ingenuity would surely pursue methods of building ever higher.

“You had the practical advantage of putting damn near evervthing in one
building, too,” Condit points out. **By the 1880s, high-rise buildings not only
contained offices, they contained restaurants and clubs and telegraph centers
and stock tickers. A few of them actually had rooms—<club facilities with
residential rooms, And, of course, they had all the appurtenant facilities. If
vou have a restaurant and a bar, you have all the people who will serve you.
The skyscraper concentrated things which could be used to carry on all kinds
of activities having 1o do with the admimstration of business.

“Finally, I think vou have something that's peculiar 10 the American
mentality,” Condit continues. “The technical factors that came together to
make a skyscraper habitable indicated that something could be done here that
had never been done before. So somebody's going to do it."”

FACIMG PAGE MCHARD ROTH JE /FHOTO B HUMPHREY SLITTOMN
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Partial Elavation

Roth’s more than mile-high structure
(top) consists of 16 steel frame rubes
bundled into an 800-foot equilateral rri-
angle (middle). The tubes are staggered,
mmmg shafts of open space for atri-

the most efficient structure for resisting
wind loads on skyscrapers.
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Between 1889 and 1894, more than 20
skyscrapers were erected in downtown
Chicago, rising 12 to 16 stories in height.
Landowners saw their property values
explode upward.

Historian Homer Hoyt wrote that the
Chicago businessman's slogan became:
“Tear down that old rat trap and erect a
I6-story building."”

Bui nowhere did the boom take hold
with more competitive {lair than in New
York. In 1889, the Tower Building. fea-
turing a wind-braced struciure, was com-

LRt

pleted. That techmgue allowed architects
1o raise their sights further,

In 1890, Joseph Pulitzer completed
construction of the World Building, the
first 10 rise above 300 feet. Thar set the
stage for a 40-vear war that would see
maore than 200 skyscrapers rise in Man-
hauan alone.

By 1908, the Singer Building reached
47 storics 10 a height of 612 feet. One vear
later it was eclipsed by the 50-story Met-
ropolitan Life Insurance Company Build-
ing at 707 feet,

.,..--"'

The intensity of the war is best epito-
mized by a legendary conversation be-
tween retalling magnate Frank Winfield
Woolworth and architect Cass Gilbert.

In 1911, Gilbert was working on plans
for the Woolworth Building. “How high
is this building going 10 be?"" Woolworth
asked.

“*That’s for you 1o decide,” Gilbert
replied.

Woolworth asked, “How high is the
Metropolitan Life Insurance Building "

“Seven hundred and seven feet.”

“Make mine 30 feet higher!" Woaol-
worth ordered.

The Woolworth Building eventually
rose Bl stories 1o a height of 792 feet.

Criucs charged that the proliferation of
skvscrapers would blot out the sun from
Manhatan altogether, causing New York
officials, in 1916, 1o adopt what Condit
calls “the most farsighted piece of build-
ing legislation in the history of the city.”
That was the setback ordinance, requir-
ing any building over 404 feet 10 diminish
in size the higher it rose, thus opening up
the view and allowing sunlight 1w Glter

_

into the canyons of the city.
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TRANSAM ERICA BUSLDING. 5AN FRANCIBDONPHOTC BY MITCHELL FUNE, IMAGE BANK

world’s tallest building had

taken on aspects of Keystone

Kops comedy. Architects and
engineers guarded their batile plans as
carefully as any general. If word got ow
that someone was planning an 875-foot-
tall building, someone else would add a
couple of stories to the penthouse of his
building to make it even taller.

The 77-siory Chrysler Building was
topped ofl in 1929 at 1046 feet. Iz marvel-
OUS Crescents. lapering upward in a high,
slender spire, are almost completely deco-
rative. A portion of the spire can be used
10 house a pressure wiater tank, but the
spire 1s there simply o lay claim to the
title of world's tallest building,

I1 was a distinction the Chrysler Build-
ing would hold for less than two vears. In
1930, construction began on a 552 million
project on the west side of a prestigious
Fifth Avenue site. What was planned was
the most ambitious skyscraper vel imag-
inable, one that would feature 102 stories
rising 1248 feer above the strects. Actual-
Iy, only 85 floors could be used for
business purposes, but a 200-foot, 17-
story mooring mast for dirigibles was
calcolated 1o qualify the Empire State as
the world’s tallest building—a title u
would retain for 40 yvears.

The grandeur of the project was not lost
upon those invelved., Chiefl architect
Richmond Shreve soared o ethereal
heights as, wntng in The Architectural
Forvm 1 June 1930, he prefaced his
remarks about the Empire State Building
with lofty prose:

" Trulv the architect walked
among the great. and none held his head
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higher. All wisdom was his. Omniscience
sal upon his brow; omuipotence dwelt in
the sweep of his hand. . . | The lowly who
came beneath the sway of his command,
workers in stone or steel, artificers, expert
foremen of the guilds, walked sofily in his
sight and with shut mouths. . . . He was
the architect, and in him were all wisdom
and authority.™

Shreve came back to earth long enough
1o admit that the project al hand was
bevond the scope of any one individual—
even if he were an architect. This was a
team effort on a scale never before seen in
the construcuoen industry., During the
course of the project, meetings were held
at least once a week. In Shreve's office
gathered the elite of the construction
industry: former presidential candidate
Alfred E. Smith. president of Empire
State Inc., the owner corporation; Homer
(5. Balcom., structural engineer; represen-
tatives of Mever, Strong & Jones, design
engineers for the heating, ventilating,
electrical and elevator systems; F.J.
Brutschv, mechanical engineer; and D.
Everen Ward, representing the mortgage
holder, Metropolitan Life Insurance Co.

The team concentrated on a single

principle. The flow of materials had 10
resemble an assembly line. Some 58,000
tons of steel had 10 be routed 1o the site
and lified into place so that the delivery
lines would never cross one another, The
subcontractors’ tasks were  scheduled
with the precision of a fine Hmepicce.

The results were impressive. During
times of oplimum construction the steel
framework rose at a rate of 41 stories per
week. The entire project was completed
in an astonishing 18 months.

The Empire State Building opened for
business at 11:30 a.m. on May 1, 1931,
when the lights of the main lobby were
wrned on by remote control from Wash-
ington, D.C., the switch thrown by Presi-
dent Herbert Hoover., A party on the
&2nd floor wailed long into the night, and
the jovous festivitics were broadcast via
radio w0 millions of listeners who hoped
this latest temple 1o mankind’s abilities
might symbaolically rally the nation out of
its growing Depression.

Critical reaction was mixed. The Archi-
tectwral Recovd in January 1932 vawned:
“It is just another building 1o walk past—
adequate, perhaps, but humdrum.™

But the public was captivated and re-

mains 5o 1o this day. 1t held the tide for so
long that when artifices like the World
Trade Center buildings and the Sears
Tower finally came along. the Empire
State remained a testimonial to an older,
more ornate éra of construction.

There is a legion of admirers that
believes the Empire State Building was
the last grear skyscraper buill in America.
Chief among them is Charles F. Guigno,
director of operations at the Empire State
Building and a wvice presidemt of the
present  owner,  Helmslev-Spear  Inc.
Standing on the observation platform on
the 86th Mleor, Guigno gazes south where,
at the lower end of Manhatan, twin
towers rise cight stories higher. *“Those,”
he says, pointing, “are the boxes that this
building came in.”

DECADRE OF DEPRES-

sion followed the construc-

tion of the Empire Sume

Building, and that was fol-

lowed by another decade of

adjustment before the skyscraper once
mare reached higher toward the heavens.
There was no question that Americans
would build 1aller. The only question was

Beneath Their Skin

Skyscrapers Figh
Wind ;

A:h an architect to define a skyscraper, and he will
ay it's any building with a height'width ratio
greater than 7-to-1. But ask a structural engineer, and
he'll tell you a skyscraper is any building whose major
load is due lo the wind. Architecls work at drawing
boards on dreams. Bul engineears have o deal with the
real world, and their definition is perhaps mare usaful.

The forces exerted even by a gentle breeze, acting
on a lever that can be thousands of feet long, do apply
fremendous loads to a skyscraper. In a hurricane, the
strass factor is fruly awe-inspinng.

In the design of & tall building, breaking is out of the
question, but bending is permissible. The upper floors
of New York's World Trade Center whip several feetin a
high wind. To find out how different building structures
are made lo deal with the physical problems, you have
to go under the structure’s skin. All tall buildings have
one thing in common: They can be considered as a
beam cantilevered upward from ils foundation. The
greatest strength and stiffness are achieved by placing
all of the support in the building's perimeter. And the
lowest cost is reached by using all the supporting
structure |o resist bending and carry weight.
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et = The classic design 15 a frame-and-curtain-wall con-
e . struction. New York's Empire State Buiiding is the
el - greatest exampie. Its heavy stone walls provide most of
= [ | the building’s stiffness. But the Empire Stale was built
ﬁ! more heavily and more expensively than more recernt I

competitors and future tall buildings. For a lighter,
roomier and less expensive conslruction, engineers
have followed by building with structural supports as
outboard as possible for maximum rigidity. Load-bear-
ing walls are placed against a framed tube in this
construction, seen in the Weorld Trade Center.

The Sears Tower in Chicago—still the world's tallest
building—uses a bundled-tube construction technigue,
which allows lighter weight walls and more window
space. In the future, the taliest buildings will use a
trussed tube design, which bears even greater load per
square foot of lighter construction materials.

A 135-story building that had been planned for New

Frame-and-curtain Framed tube Bundied tube York's Columbus Circle was expected 1o make use of
Empire State World Trage Center  Sears Tower Columbus Circle the trussed tube method, opening a new era of tall
102 stories 110 stosies I10stories  proposed 135 storles  buildings —Lee Green
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when and where. One vision of the future
came from Frank Llovd Wright. In 1956,
the legendary architect conceived the “II-
linms,” a 528-story, mile-high; tripod-
shaped tower that would dominate the
Chicago skvline and be, said Wnght,
“eenturies more permanent than the pyr-
amids.” The 130,000 occupants of the
office building would be transported
through the 18.5 million square feet of the
Hlinois via 56 atmic-powered elevators.

Wright's vision was premature, howev-
er. The wechnology o create his dream
was not vel in place.

The necessary evolution in skyscraper
design was promulgated in the early
19605 by the lae Fazlur R. Khan of the
Chicago office of the renowned design
firm of Skidmore, Owings & Mernll,
Khan reasoned that the tibe, which was
at the same time light and resistant to
buckling, was an ideal form for the tall
buillding. Vertical columns could be
spaced narrowly along the perimeter and
linked by strong lateral beams, making
the entire building a strong box-shaped
column,

The whe concept is the reason that
modern super-tall buildings are all varia-
tions on the theme of a simple rising
column. The twin towers of New York's
World Trade Center, as Guigno points
out. are obvious examples.

ROM THE FIRST MO-
ments of planning, officials of
the Port Authority of New
York and Mew Jersey had it in
mind 1o build the world's 1all-
est building., One scheme called for a
single 180-storv 1ower nearly twice as
high as the Empire State. But the mos
feasible design called for twin towers that
would rise 1350 feer in stark simplicity,

Combining his efforts with those of the
structural engineering firm of Skilling,
Helle, Christianson and Roberison, ar-
chiteet Minorn Yamasaki designed each
tower to be a gigantic square box beam.
Wind-tunnel rests showed thar the siruc-
tre would withstand winds up 1o 150
mph with no ill effects.

The concept of “sky lobbies™ was criti-
cal. This called for each wwer 10 be
separated imo three zones delinemed by
skv lobbies on the 48th and 78th Noors.
Anyone going higher than the 48th floor
would have to take an express elevator
there and change toa local. This allowed
three local elevators to operate ina single
shall and [reed up 1o 75 percent of the
floor space for tenants.

The World Trade Center would cost
£900 million, but it would stand as the
newest monument o construction tech-
nology, a pair of the world’s tallest build-
ings, housing 50,000 office workers and
attracting 80,000 visitors every day,

Construction began in 1966 on what at
times seemed 10 be an impossible job.
Much of the land was merely a portion of
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the Hudson River filled over with vears of
garbage, alluvial sediments, building and
excavation spoils, the remains of docks
and, as one observer said, “every damned
thing.”" Excavators faced the task of dig-
ging through this accumulated trash and
into the Huodson River bottom, while
avoiding the maze of telephone lines,
electrical cables, and gas, steam. water
and sewer lines that undermines the sur-
face of all of Manhatian. And they had w
do all this without disturbing the opera-
tions of two Port Authonty Trans-Hud-
son (PATH ) train tubes.

Merely relocating the telephone lines
proved 1o be the biggest such job in the
history of the New York Telephone Co.,
volving the main trunk line for all major
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Competition was mos! intense in New
York, The Metropolitan Life Building,
707 feer, was on top for four years.

e
trans-Atlantic  telephone  systems—in-
cluding the hotline 10 Moscow.

Unable w find a single supplier who
could meet its needs, the Port Authoriy
ordered more than 200,000 pieces of
structural steel from 14 different ULS.
manufacturing plants. A computer pro-
gram was developed 1o irack each piece
from the moment the order was placed
through the fabrication process, ship-
ment, storage and installation. The steel
components, weighing as much as 52 tons
apiece, were stored in a Penn Central vard
in Jersey City. When needed. they were
shipped via flatbed truck through the
Holland Tunnel and hoisted into place by
one of eight Ausiralian-bumilt kangaroo
cranes, so named because as the building

FHOTO FROM THE IMAGE BANK

rose higher, the cranes were moved (or
hopped) to the op floor.

Despite the construction heroics, how-
ever, the World Trade Center relin-
quished the title of world's tallest building
even before it was completed. Supremacy
was quickly capiured by Chicago’s $170
million Sears Tower, its 110 stories rising
1454 feer above Wacker Drive,

The structural key 1o the Sears Tower is
what Khan called the bundled wbe. Quite
simply, if one tube was strong, a bundle
of them would be stronger—and allow
you to build higher with safety and effi-
ciency. If vou could look down ar the
skeleton of the Sears Tower, vou would
see 4 bundle of nine 75-foot-square col-
umns, rising to various heights. At its
base, those nine columns form a 225-foot
square occupving an entire city block.
But warious columns terminate ai the
50th, 66th and 9th floors, leaving only a
single 73-foot-square column to reach the
zenith. The steel columns that form the
inner sides of the bundled tubes provide
incredible strength without lacing the
entire [rame with combersome and costly
crossheams.

“Sears did not come to us and say they
wanted to build the world's 1allest build-
ing.” recalls John Zils, project engineer
for Skidmore, Owings & Merrill. Never-
theless, all factors conspired for an assanh
upon the aliitude record. Sears needed
office space for 12,000 employees and, as
its own primary tenant, could guarantee
immediate occupancy.

The final impetus came from projec-
tions that if Sears did, indeed, build the
world’s 1allest building, that fact alone
wonld attract enough cash-paving wourists
to. make the entire venture profitable.
“When we finally decided that it would be
the rallest, evervihing got very intense,”
Zils remembers. “[t was really fun 10
come to work in the morning.™

O KEEP THE FLOOR
space open, engineers want-
ed to eliminate, as much as
possible, the need for diago-
nal bracing members. With
steel vertical columns positioned every 15
feer and welded 1o 75-foot horizontal
beams, they calculated that they needed
w add diggonal bracing only at floors
occupied by the mechanical svstems nec-
essary 1o keep the bullding in operation.

Structural engineers worked out a plan
1o mass-produce the 76,000 wons of struc-
tural steel columns varied in thickness
and quality, depending upon their loca-
tion in the tower. Each was 39 inches
deep. so that all the columns could be
fabricated on a single jig. Similarly, each
75-foot horizontal beam was molded from
a single pattern.

While still in the shop, each horizontal
beam was cut in half and one end was
welded in place against a vertical column.

By welding in the shop, the engineers
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cut down considerably on the hassles and
expense of welding at the construction
site. Scheduling was coordinated to mini-
mize the need for storage, so that when
each column and beam module was driv-
en to the site, it was immediately lified
into place by one of four cranes occupying
the corners of the rising ower. Once set
into place, the hall-sections of the beams
gsimply bolted together. “It was.” says
Zils, “like a big tinker toy.”

Ask any architect or structural engineer
involved in skyscraper construction
whether we should build higher than the
Sears Tower and vou will get a measured
response. Most believe it 1% not necessary,
and that economic [actors probably favor
skyscrapers in the 60- to B0-story range.
Mosi of them also have plans siting
around for buildings that would wrest the
fitle from the Sears Tower.

Noted New York structural engineer
Irwin G. Cantor has expanded Khan's
bundled-tube concept into what he calls a
“megastructure,” which is one large
framed tower that would incorporate a
serics of smaller buildings, perhaps 10
stories each, into it. Each of the smaller
structures would be anchored 1o the me-
gastructure, but only loosely, allowing
the oversized skeleton to absorb the phe-
nomenal stresses placed upon a super-tall
building.

The megastructure itself would not be
used for human-occupied space, but
would likely be the site of massive me-
chanical support svstems. Cantor is now
designing a megastructure which will rise
B0 stories above the streets of Manhattan,
but he sees no reason 10 stop there. The
megastructure, he believes, could safely
and efficiently rise 200 stories—nearly
double the height of the Sears Tower.

RCHITECTS AT HARRY

Weese & Associates in Chica-

go and Lev Zetlin Associates

in New York have created

plans for a 210-story Chicago
World Trade Center to be built in spiral-
ing increments. The top section of the
tower would be rotated 45" relauve 1o the
base. In effect, the spiraling columns
would act as gigantic guy wires {or added
strength. “Its not theoretical,” says
Weese, “It could be easily built.”™ All 1t
would take, is “somebody who had bot-
tomless pockets.”

Others agree with Weese. Modern con-
struction costs being what they are, misa
good bet that the next world's tallest
building will be constructed by a develop-
er in whom the irresistible force of the ego
is considerably stronger than the immoy-
able object of the pocketbook. Likely
candidates, therefore, are those who have
already exhibited signs of an uncontrolla-
ble desire for vertical recognition,

New York real-estate mogul Harry
Helmsley has taken himsell out of the
running. Owner of the Empire State
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I you haven't tasted our chamoal mellowsd whiskey, we think you'll be pleased when peu da

THERE ARE THOUSANDS of buildings in

Tennessee. But only one with such an
unusual name.

At Jack Daniel’s we call it the “Charcoal
Mellowing building. Because here's where our
rickers bring hard maple charcoal, tamp it tight
in room-high vats, and use it to smooth out our
whiskey. No other distiller
mellows their whiskey in
such an unusual manner
Which explains why no
other distiller has a building
so named. Or, we believe, a
whiskey so smooth.

CHARCOAL MELLOWED FOR SMOOTHNESS
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Building and scores of other Manhanan
towers, Helmsley acquired a construction
site at Lexingion Avenue and East 46th
Street a few vears ago, “He came 1o us,”
Roth recalls, “and said he'd like to build
the world's wallest building.” Helmsley
had in mind a 123-storv tower that would
bring the title back 1w the Big Apple.

Roth’s team sel to work amassing data
and soon encountered a fundamental
problem. The site was immediately over
underground tracks feeding Grand Cen-
tral Station, which undermined the
strength of the substructure,

“After 80 stories on that site, there
would never be a pavback,” Roth savs.
“¥ou'd have to put so much steel for exira
strength that the last 45 stores would
never show a profit. Therefore, o build
125 stories would truly be an ego trip.”

Businessman that he is. Helmsley set-
tled for 80 storics and has not since raised
his sighis,

Then came Trump.,

Youthful developer Donald Trump ex-
hibited the requisite ego when he pro-
claimed his 5200 million Trump Tower m
Fifth Avenue and East 56th Sireet “the
most exciting and sophisticated archirec-
tural experience of all tme.” Trump
Tower quickly became known as a sym-
bol of opulence and pride.

Thus 1t was no surprise that, when the
city of New York planned a new building
on the site of the old Coliseum, Trump

submitted 2 towering proposal. But his
plan for a 135-story, world’s tallest build-
ing was rejected in favor of a lesser project
that would bring the city a greater rate of
return. Again, the super height of the
building made for dubious economics.

There are whispers that he is now
considering building a 140-story wower on
a site m the East River.

HERE 15, HOWEVER,
maore than a reasonable possi-
hility that the next titleholder
mav not even be an American
building.

Two years ago, Emory Roth & Sons
worked on preliminary drawings for a
building in Seoul, South Korea, that
would have surpassed the Sears Tower by
five stories. It was to be ready in time for
the 1988 Summer Olympics. but the
project fell through,

“The rumor, although never corrobo-
rated, was that the Rev. Sun Mvung
Moon was behind all of this,” savs Roth.
“At anv rate, 1 don’t think the world’s
next tallest bullding will occur in the
United States. 1 think it will occur in some
country that's looking 1o make a splash.
There are a lot of Third World countries
that would say, “Why not do this? It will
put us on the map.” ™

Burt if the next world's tallest building
anses  anywhere outside the Unied
States, look lor another claimant 1o the
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All you have to do is go 1o any

BestWestern and ask for a Stéer Night
Bond Kil. Then, whenever you travel,
make your reservations at Best
Westerns, using their St&r sys-
tern. When you have proof of
these twelve Stor Night stays,
send in the kit and Best Westemn
will have a $50 bond issued
to you or someone you love
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Look for the display at any Best
Western. Pick up your Stdr Night
Bond Kit and get started now on
your 350 LS. Savings Bond
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Each Best Western is independently Cwned & Operated

“Make mine higher!" F.W. Woolworth
ordered architect Cass Gilberr. His
building rose 792 feer.

throne o lollow guickly. One suspects
that American developers wall be unable
io resirain themselves.

And perhaps instead of jumping the
height another 10 stories or so. an Ameri-
can builder will erect a monument so
incredible that is supremacy will remain
unchallenged into the foreseeable future.

Roth describes his drawings for a- 500-
story tower as ““what architects and engi-
neers do when they've got nothing else to
do and they sit around talking.”

His colleague Robert Sobel has noted
that plans for the 500-story tower were
created in a spirit of “experimentation
and adventure,” Tt was Sobel and Nat
Krahl, professor of civil engineering and
architecture at Rice University, who con-
ceived the idea that a mile-high tower was
feasible if Kahn's bundled 1ubes were
built not in a square conliguration, but in
the far stronger shape of the triangle.

The structure would consist of 16
tubes, each a 200-foot equilateral triangle,
bundled into a larger riangle 800 feet o a
side. A large “footprint’” encompassing
16 city blocks would be needed 1o offset
the lateral loads.

Thus far, the 300-story skvscraper is
merely an inguiry into possibilities, Yet,
its skyrocketng configuration points in
the direction of the future of the American
skyscraper. ™
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- For more than 200 years, Americans
- have dreamed of owning their own
- homes. That dream 1s alive and well.

" |
<d '
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BY WALTER UPDEGRAVE

epending on your point of view, Roy Mason, the 47-vear-
old architect and avowed futurist in Washington, D.C.,
might qualify as a high-tech visionary on the vanguard of
modern architecture or a half-baked crackpot on its lunatic
fringe. Take, for example, his idea for 4 transcontinental
apartment building. As Mason envisions it, this 8-story
structure will stretch like a ribbon across the country,
linking the East and West coasts with a major highway that runs along the roof.
He's also hatched a design for a maternity hospital shaped like an egg with
delivery rooms that resemble wombs.

But Mason’s true mission is 10 build the house of tomorrow today. To do
this, he doesn't use wood or brick or aluminum siding. No, Mason builds with
balloons and foam.

*“Today’s building methods lag far behind our technology,”” savs Mason. It
doesn’t make sense to build a wood frame just so you can hang insulation on it
when you can build with the insulation itself.” So Mason has invented a new
building technology—"architronics,” a combination of architecture and
electronics. He inflates a huge hot-air racing balloon, then sprays the inside
with polyurethane foam insulation. After the foam hardens, Mason peels off
the balloon to reveal his creation: a foam-dome house that looks like a cross
between a mushroom and a marshmallow, The combination of the foam’s
rigidity, spherical shape and thickness—é 1o 8 inches—gives the house all the
structural strength it needs without a conventional wooden frame.

Mason’s showcase, the house that embodies his belief that architecture
should reflect the latest technology, is Xanadu, a futuristic foam palace located
near Walt Disney World in Florida. This high-tech foam igloo contains a
“house brain™ that controls energy consumption, a “sensorium’ room with
biofeedback sensors that detect yvour mood and select music to cheer you up or
calm you down, and an earthbound version of R2D2, a “robutler” that does

HOUSE OF THE FUTLRE AT AHWATLIKEE, ARUTINAPHOTD BY BRIAN B WOLFF







According to Mason, "It doesn’t
make sense to build @ wood
frame just to hang insulation

om it when you can build with
the insulation itself.”

household chores such as vacuuming and
other cleaning.

But Mason considers Xanadu a crude
protoivpe. Ulimately, he wanits 1o build a
house where the brain has a lefi and a
right side. The lefi half will control light-
ing, security and energy management,
while the nght side will entertain us. He
sees a dav when the family will gather
around the “glectronic hearth,™ a giant
computer/video screen, to do everyihing
from planning vacations—the screen will
Nash images of Africa, Europe or Antarc-
tica on requesi—to discussing with the
house brain why Johnny got an F in
advanced computer programming on his
second-grade report card (the house brain
savs Johnnyv's been plaving o much
Donkev Kong). And on cold winter
nights, the family of the future, wasty and
warm in its well-insulsied foam dome,
will cuddle up, much as our pioneer
ancestors did, around the fire in the
hearth—noit a real fire, of course, but a
video image of a flickering flame.

Of course, Mason isn’t the only archi-
tect who has a slightly, shall we sav.
idiosynerate idea of what a house ought
to look like, One architectural firm, Jer-
sey Dievil, a group of three architects from
Princeton and one from Ball State Univer-
sity, has specialized in designs so radical
and offbeat that Mason's work looks al-
most mainstream in comparison. Owver
the past decade, Jersey Devil has built a
number of bizarre-looking houses, in-
cluding ones shaped like a snail, a football
and a helmet (not an NFL helmet, but the
headgear for a knight's suit of armor),
The group’s current project is called the
Hoagie House because its long, low, loaf-
like shape resembles the Philadelphia
sandwich of the same name.

Nor is Mason the first person o believe
that avant-garde technology will shape
both the way we live and what we live in.
Back in 1927, architect-engineer-philoso-
pher R. Buckminster Fuller used technol-
ogy then being experimented with in the
Nedgling aircraft industry 1o create one of
his first futuristic designs, the Dymaxion
house. Built with high-strength alloys and
tensile structural techniques, Dymaxion
resembled an oversized spinning top and
looked as if it belonged on the set of a
grade-B sci-fi movie. Later, Fuller patent-
ed the geodesic dome, emploving a form
of construction based on an icosahedron,
a sphere consisting of 20 triangular sur-
faces,
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In a conventional house, insulation
is hung on the frame within the outer
and inner walls. Mason's foam
serves as both wall and insulation.

COMNCRETE
SLAB

During the "60s, geodesic domes—
inexpensive and easy o build—were bal-
Ivhooed as the perfect aliernative 1o the
resource-guszling American lifestyle. At
the height of the fad, one group even
planned 1o build an entire city of icosahe-
dral domes in southwestern Colorado.

Still other visionaries have opied for
more  down-to-earth  designs—under-
ground or earth-sheliered houses. Some
proponents of this technique burrowed
their houses into hillsides, using the earth
as an insulator. hers, like architect
John Bernard, buried the entire house
underground, then cur skvlights inwo the
roof to let in sunlight. A house sitting
below the frost line stays cool in summer
and warm in winter. The disadvaniage is
that the subterranean environment can
make life a bit gloomy.

But there is also the larger issue of the
basic appeal these nonconformist designs
hold for American home buvers. Do we
really expect a generation of Americans
weaned on Cape Cods and raised in split-
levels o go for Mason's Buck Rogers
image of the fuwre, or for a house that

FACRG PAGE RO MASCMNPHIITC BY HLIMPHREY SLITTOMN
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looks like an Italian hero roll? And what
of those tradition-bound homeowners
who hunger for the ultimate American
castle, the house that architect Richard
Meier has dubbed the SFRSSH-2g, the
single-family, ranch-stvle  suburban
house with 2-car garage? Do we honestly
believe that anvone who aspires to this
version of the American Dream would
ever settle for a house 6 feet below the
surface or one that looks like a wadsiool?

That's hard 1w sav. The American
house has undergone some radical trans-
formations over the past few vears and
American home buvers have resorted 1w
zanier ideas than foam bubbles. We've
squecsed into tiny houses crammed onto
postage-stamp-sized los. We've  shoe-
homed ourselves o condomimums
that, in another era, might be mistaken
[or oversized closets. And we've financed
these cracker boxes with an alphabet soup
of morigages—ARMs, VREMs, SAMs—
that we don't really understand or trust.

UT EVEN THOUGH THE
American house has changed
in recent decades, our fervem
desire 10 own it hasn't Nagged
ar all. Whatever the alierna-
tives—a rambling suburban ranch. a
hand-hewn log cabin, a crumped high-
rise condo—and whatever the cosi,
Americans always find ways 10 own their
own homes. The dream of homeowner-
ship runs so deep in this country that it is
virtually considered a birthright.

“It’s the glue that holds our system
together.” says George Sternlieb, director
of the Rutgers University Center for Ur-
ban Policy Research. “Qur society is
kased on the implicit promise that if you
work hard and save vour monev, vou will
be able 1w enjoy the most important
material symbol of the good life—owning
vour own home.”

Bun although this overniding desire for
homeownership can be traced an least as
far back as the 17th-century Puritans,
who equated a society of homeowners
with an egalitarian and democratic com-
munity, it wasn't until the posi-Waorld
War 11 building boom that the United
States truly became a nation where home-
owners outnumbered renters. And the
man who, more than any other person,
made it a reality was William Levitt, the
master builder who turned 3500 acres of
Long Island farmland into one of the
largest housing developments in the

135



Geodesic dome: part of R. Buckminster Fuller's legacy.

world. In 1947, Levitt began building his
first Levittown, a community that within
three years would house 60,000 people in
17,441 new homes,

“Over the next decade, Levitt was able
to build almost 48,000 new houses, turn-
ing out one every 16 minutes at his peak of
production in the early *50s.

The houses that Levitt built were hard-
Iy palaces, though, and the monotonous
row after row of them led critics to label
them “‘tcky-tacky.” But they were al-
fordable. His Levitiowner model, a boxy
3-bedroom house of 1000 square feet, sold
for 59990 in 1952, If vou had an income of
roughly 33000 and could scrape together
a 5600 down payment (veterans and de-
fense workers could buy for nothing
down), this modest castle was vours for a
mortgage payment of $60 a month. The
more luxurious Country Clubber—1600
square feet, three bedrooms, two baths
and a fireplace—went for $16.990.

With Levin and others like him churn-

It looks more hike a UFO than a home, but Robert Bruno's house in Lubbock, Texas,
is actually @ mass of steel resting on four giant concrete pads.
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ing out houses at such a hectic rate and

bargain prices, the United States quicklv

became a nation of owners. By 19530,
maore than 30 percent of American fam-
ilies owned their homes.

As the migration 1o the suburbs began
in the 605, Americans began demanding
more luxurious homes. The American
Diream shifted from the desire 1o simply
own a house to a burning need 10 have a
particufar house—usually a rambling 3-,
4, even 3-bedroom and 2V-bath split-
level, or a roomy Cape Cod with an extra
bedroom or two carved out of the atiic, or
that surest svmbol of success, the
SFRS5H-2g.

Ideally, this suburban palazzo would
be nestled comfortably bencath a shady
tree on a grassy lawn of at least a quarter
acre, preferably a half, and would have a
gas-guzzling Ford Country Squire station
wagon parked in the driveway.

In the 70z, the American house under-
wenl a personality change—from shelier,
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Solar housing: drawing energy from Mother Nature.

a place that harbored our lives, hopes and
dreams. 1o something less nostalgic: an
investiment, With inflation raging, mor-
gage money below 10 percent and Uncle
Sam’s generous 1ax deductions, housing
was the No. 1 inflation hedge. Thaose
who'd bought Levin-ivpe houses in the
"50s unloaded them at a profit and traded
up to a grander homestead.

UT THESE HALCYON

days came 1o an abrupt end in

Ociober 1979, The Federal

Reserve Board decided its top

priority was controlling infla-
tion and suddenly the American house,
especially the sprawling suburban castle,
found nself under siege. Morigage inter-
est rates jumped 1o 11 percentin 1979, 13
percentin 1980, 15 percentin 1981 and 18
percent in 1982, This made houses pro-
hibitively expensive, The Harvard/MIT
Joint Center For Urban Studies estimates
that between 1979 and 1983 some 800,000
yvoung households were shut out of the
housing market.

As a result of this affordability crunch,
the proportion of homeowners vs. renters
in the U.S. acwoally declined for the first
time since the Depression. What's more,
it has continued to decline every vear
since, meaning that for many families the
dream of homeownership is stll just a
dream. But the economy also exerted a
profound influence on the structure of the
house. The new house of the "80s is a lot
smaller than the house of the "70s. Be-
tween 1979 and 1982, according to the
MNanonal Association of Home Builders,
the median-sized new single-family house
lost roughly 120 square feet of floor
space—{ewer bedrooms, no den or sepa-
rat¢ dining room. Houses have since
inched up in size, but they're stll smaller
than in the heyday of the "70s. Land is
scarcer, too. While a Juarter acre was
standard equipment  with  the old
SFRSSH-2g, builders today squeeze new
homes onto a tenth of an acre—sometimes
less. With the advent of condos, there's a
good chance vou won't get any turf at all,
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A sumﬁ'ﬂfuf enterprise is the
fengfhmﬂf shadow qf a man

Ralph Waldo Emerson

The Lengthened Shadow of A Man

George B. DeArment did more than
launch our company in 1886. He estab-
lished basic principles that guided his
enterprise in good times and bad.

The belief that good management is
never far from the factory floor.

That people count more than
machines.

That bigger does not always mean
better. |

That dedication to excellence is the
surest way to surmount adversity and
to prosper.

Were blacksmith George to return
today, he'd be proud of our modern
plants and equipment.

He'd be even prouder that his princi-
ples still prevail here a century later.

George B. DeArment

FOUNDER 1886 -William 8. DeArment, President

© 1986 CHANNELLOCK, INC.
Meadville, PA 16335




But these numbers don’t begin 1o describe how much people
were—and still are—willing 10 compromise 1o own a house. The
Barrat Co., which builds in the Silicon Valley of California, has
sold condos measuring a claustrophobic 432 square feet. You'd
have to link four of these together to equal the room in one Levitt
Couniry Clubber.

And Kaufman and Broad, another California firm. is build-
ing—and. incrediblv, selling—a subdivision called Homeplus
where the houses come in two sizes: small, 924 square feet, and
smaller, 840 square feet. These aren’t condominium apart-
ments. They're single-family detached homes on their own linde
(wery lintle) plots of ground. The Homeplus houses (actually
they're mobile homes dressed up 1w look like site-built houses)
come with a lot that is all of 2400 square feet.

Whether it's a baronial estate or a high-rise apartment, a
man's home is still his castle.
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But if downsizing helped lower the price of housing, it also
created a markeung problem: How do builders sell miniature
houses and condos 1o a generation of Americans who vearn for
the good old SFRSSH-2g? One way is 1o be forthright—explain
that costs have risen, interest rates are higher and it's time to
settle for a scaled -down version of the Amernican Dream. Bun that
approach goes against the instincts of every PR and advertising
person from Madison Avenue o Wilshire Boulevard. So,
instead, builders and developers turned 1o a combination of cost-
cutting construction techniques, architectural sleight of hand
and good old American marketing hype.

Rule No. 1: If vou can’t give them big, convince them small is
just as good or better. Flip through the industry publications and
popular shelter magazines and vou'll see features about “small
homes that five big"” and stories abour “‘space-stretching”
techniques that “wring extra square {ootage’™ oot of close
quarters, The suggestion is that the modern house, though
smaller, is bigger., Well; not really bigger, but it"s supposed 10
ﬁ'uf higgﬂr.

One favorite claim is that cathedral, or vaulted, ceilings rising
to heights of 14 1o 15 feet or higher compensate for the lack of
floor area with cubic volume and make conage-sized houses
“explode™ with space. Sliding glass doors leading 1o patios or
courtvards are supposed 1o “bring the outdoors in™ and “visual-
Iv expand the size of the room.™ The fact thar many of 1odav’s
houses no longer have distinct living rooms. dining rooms and
kitchens is touted as a plus. Hallways? Walls? *Wasted space,”
cry today’s builders.

Increasingly, the developer’s aim is to divert vour attention
from the actual house and focus it instead on an image, a theme
conjured up by the builder's marketing and advertising stall,
The process starts with the name of the project. Deer Run,
Country Meadows, Heritage Court—names like these have little
to do with the houses or the site. but are shameless atiempis 1o
woo buvers by evoking a nostalgia for a cozv., rural pasi,

But it’s a tease. The houses themselves don't deliver on this
promise 10 transport vou back in time. Look closely and vou're
apt to find that the colonial clapboard siding is waferboard and
the shutrers plasue. the front porch on vour neo-Victorian is oo
small for a rocking chair and the inside of vour Mediterranean-
style house isn't much different from the Plantation Mansions
down the street.

T'S NOT MERE COINCIDENCE IF THIS FAKERY

reminds you of a movie set. In fact, Rodnev Friedman. an

architect with Fisher-Friedman Associates, a firm that

has built thousands of houses over the past 30 vears,

sometimes refers 1o his architectural work as “sceneo-
graphyv'" and proudly admits he 1akes cues from the Hollywood
studios.

“1 was doing some work for 20th Century Fox in 1972 and was
taking a tour of the studios when I came to the realization that we
do the same thing.” recalls Friedman. *“We're creating an image
for a residential community, You just have to know which
buttons 1 push.” The buttons are the shape of the roof, the
textures—brick, shingle, clapboard—and the landscaping—
lush jungle bush, a forest of trees, an English garden.

“By fooling around with the materials,” savs Friedman, “vou
can get a Tahiti Village next to a Spanish Village next 1o a Tudor
Village, if you want.” Not quite. What vou get is a Hollvwood-
set version of a Tahit, Spanish or Tudor village.

Friedman designed a townhouse project in Redwood Ciry,
California, that was built around a cement lagoon. The 1own-
houses were built in a contemporary California style—steep-
pitched roofs, dramatic angles, open balconies—and finished
with cedar shingles. Sensing the possibilities. the architect
added a clubhouse with a lantern on top—and voila! Lighthouse
Cove. a bit of old New England.

In the marketing brochure, the developer noted that as the
shingles weathered to a silvery finish, Lighthouse Cove would
take on the look of a New England fishing village. New England
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The Best Way To Keep This Flame Burning

A few short years ago, this
flame was in jeopardy of being
extinguished forever.

And with it,our most treas-
ured symbol of freedom.

But today, thanks to the
tireless efforts of millions, this
flame will once again burn for
all the world to see.

Proclaiming proudly that the
American dream is not only
alive, but flourishing.

A Rededication Of CooperTools, our brands are
Ourselves To The Pride For still American-made.

Which She Stands.
S Made In America Still

Asall of Americajoinsinthe  Means Made BvThe Best
rededication of the Statue of =
Liberty, we too rededicate We continue to put Proudl
ourselves to the pride we feel  Made in the U.S.A. on our
in our country. brands because we believe

For even though many America still represents the
companies have chosen tomake highest standard of quality th
their products overseas, at world over,
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Is With This One.

[t's a belief we thinkis worth
lebrating,

Cooperlbols was built
on the American dream.

In 1848, a young immigrant
amed Joseph Wiss began
aking shears and scissors in
lew Jersey, confident he could
uck the established cutlery
asters of Europe.

[n 1869, E.T. Lufkin built a
booming business in Cleveland
with the invention of his better
measuring rules.

And in Providence in 1864,
William T. Nicholson began
bringing new quality standards
to the manufacture of files
and rasps.

The men who built these
CooperTools brands did not
try to turn out the cheapest

products, but rather the best.
And afterall these years, that’s

one thingwe're notabout | AJ

to change. L2

il T Dot Gova. i

CRESCENTELUFKIN®NICHOLSOMN®
PLUMB*TURNER*WELLER®*WISS*XCELITE®
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Jishing village? Even if they filled the cement lagoon with a fleet of
fishing boats, stocked it with cod and halibut and imported a
crew of old salis {rom Gloucester 1o rawl n every dav,
Lighthouse Cove would still look like a Northern California
housing subdivision. But Friedman contends he's not trving to
duplicate a fishing village. He just wanis 1o hint a1 it enough 1o
stir people’s memories of one, much as a movie-set builder re-
creates only the most obvious symbols of the Old West.
There's one significant difference, however. On a movie
screen the fakery isn't noticeable. But a house is lived in dav after
day. Will the buttons Friedman pushed to conjure images of
New England work vears later? Likewise, listening to a sales-
man's pitch about vauhed ceilings and other architectural tricks

The suburban home of roday may look different from its predecessors, but owning one is stll part of the American Dream.

F. N

French doors at all. Instead of individual panes separated by
wooden muntins, these doors have a plastic grid fastened over a
single sheet of glass to give the effect of small panes framed in
wood. s this the subtle blend of traditional and contemporary
design? Did it take “months of planning” to screw that plastc
grid to the door? Clearly, the image is the reality the builder
pushes, not the house. The American house has been trans-
formed once again in the '80s. The house is now a marketing
pitch.

All right, but has this latest metamorphosis affected the
quality of construction? Do builders lavish as much care and
attention on the construction of houses as they do on the
advertising and marketing materials that go along with it? Or is
the often-heard saving  troe,

that supposedly make small rooms
“explode™ with space is quite dif-
ferent from coming home 1w your
500-square-foot  condo or  900-
square-foor house each dav and
staring out the glass sliding doors
1o the patio to convince yourself it
reallv is like an extra room out
there.

Cuite simply, the spiel in the
marketing brochure has become
more important than roof trusses,
walls and foundations. The bro-
chure for one major development
in a New York suburb sets a scene
that is carefully crafied on heavy-siock paper and is illustrated
with tasteful artists’ renderings. It describes the houses as “rural
estates where traditional designs blend subtly with contempo-
rary trends. Where months of planning have gone into the curve
of a window," ’

But the houses differ sharply from this image. The $445,000
Colonial model has a brick facade facing the street, but the sides
are covered with the same vinyl siding vou'd get on an $80,000
house. And if vou walk through and inspect the impressive row
of French doors leading out to the patio, you'll find they're not
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A house of another era. Cost then: abour $2500.

“They don't build them like thev
used 10”2

The official industry view 1s ves,
we don’t build them like we used
to, thank God. According to the
NAHRB. new houses are vastly su-
perior to those built 20 or 30 vears
ago. And in many respects this is
true, While houses of the "B0s
aren’t generally as big as those of
the "70s, thev are larger than most
) of those built in the "50s and "60s.

A house wday usually comes
equipped with a bener heating and
cooling svstem and superior wiring. Great sirides have also been
made in energy efliciency. “Todav’s new homes use as moch as
50 percent less energy than homes built 10 vears ago,” estimates
Donald Luebs, director of the NAHB Research Foundation.
“They have better doors and a tighter envelope.” A new house
also comes stuffed with what builders call amenities, such as
whirlpool wbs in colors that sound like ice cream flavors—
French vanilla, Swiss chocolate, raspberry purée.

But changes behind the walls and Qoors have had a question-
able elfect on housing gquality. Copper is losing ground to
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plastic. Polyvinvichloride, or PVC, is
alreadv widely used in drainage systems,
despite the claim of critics that it emits
dangerous toxins when burned. And
some builders are stringing new houses
with polvbuiviene, a flexible, expandahle
plastic tubing, wo carrv bathing and drink-
ing water. Plywood, once the standard
sheathing for floors, walls and roofs, is
being replaced by such materials as wafer-
board, particleboard and polystyrene
foam panels.

Some builders are doing away with
wond sheathing in the walls altogether
and turning instead to foil-faced laminat-
ed paper—essentially. cardboard.

Builders will tell you they've turned 1o
these new products because they work
just as well or better than traditional ones.
“But that's baloney,” says Ronald Pas-
saro, a director of the Amencan Society of
Home Inspectors. “No matter what they
say, they're going 1o them because they're
cheaper.” 5till, performance, not price, Is
the real issue. Will laminated paper hold
up as well as plywood against the stresses
of weather and evervday living? Can we
be absolutely sure polvbutvlene will last
the 40 vears we get out of copper and that
it won't leach into our drinking water? No
one has the answers to these guestions
because none of this stufl has been around
long enough 1o prove itself.

IVEN THIS TREKND TO-

ward PV'C, polvbutylene and

polvstvrene  foam  panels,

could Roy Mason’s vision of

a polyurethane foam dome
be a likely successor to today's houses
after all?

Architect Robert A.M. Stern doubis it;
“People are always having fantasies that
we're evolving a new aesthetic of architec-
ture based on new technology. But it's not
true.” A house is more than just a struc-
ture; it 15 an almost mystical blend of
memaories and emotions that are tied 1o
physical symbols—a white picket fence, a
front porch—that resist change.

Rodney Friedman, the architect qua
movie-set builder, gives a hintle test ar
speaking engagements. He rattles off a list
of items, including a house, and asks the
audience to draw each one in just a few
seconds.  “Ninety-nine-point-nine  per-
cent of people draw the identical house,”
savs Friedman. “Tt has a peaked roof, a
chimney, sometimes with smoke curling
up from it, and a tree on each side.” He's
never had anyone draw a high-rise and
circle a window, and, since Friedman
hasn't given his test to Mason, he's never
had anvone draw a fungus.

What all this suggests to Stern is that
“the American dream house of the future
will be the American dream house of the
past with beuer plumbing.” In other
words, we may have more advanced elec-
tronics within our houses, but when n
comes to the shape, don't expect any zany
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departures. S0 Mason may be correct in
predicting *“Star Trek™ technology inside
the house, but the look outside will be
strictly “Leave It To Beaver.”

A house that, paradoxical as it may
seem, 1s both a throwback 1o the past and
g glance toward the fuure is the New
American Home 1986, which Stern de-
signed for the National Council of the
Housing Industry and Builder and Home
magazines. Stern's New American Home
15 simple vet grand, unpretentious yet
imposing. It combines Regency-style de-
tails—eniry columns, low-pitched roof,
large windows—with the straightfor-
wardness of a larmhouse.

But what's most siriking is how it
differs from the cookie-cutter houses of
todav. At 2200 square feet, it isn't huge,
bur is much larger than today's norm.
The exterior isn't vinyl or fake Colonial
clapboard, but brick—90,000 bricks in
all. And it is filled with those “wasted
spaces” that have been jettisoned from
today's “efficient” homes—a formal din-
ing room, a den, a high-ceilinged
screened-in porch. “*These so-called wast-
ed spaces are the essence of architecture
and life,” Stern comends. “We realize

TOR AND BOTTOM BIGHT PHOTOS BY K5 MORTOMN
BOTTOM LEFT PHOTO 8Y G, HURSLEY

There's no mistaking that architect Robert
Stern’s New American Home 1986 differs from
the cookie-cutter houses of today. It's filled
with what a lot of other designers consider
“wpasted space,” such as a den and a dining
room. Stern feels the so-called wasted spaces
are the “essence of architecture and life.”

now alter a generation of sleeping in the
kitchen with our feet in the living room
that that’s not a good way 1o live. People
want a house where you can close some
doors and get some privacy.” The only
problem with this house of vesterday and
tomorrow 15 that it sells ar woday’s price:
5269,000—about three tmes the average
cost of a new home.

How can builders deliver such a house
at a price the American home buyer can
afford? The answer may bring the Ameri-
can house to its final ransformation.

HE AMERICAN HOUSE
of the future won't be
spraved into a halloon and it
won't be constructed on site
by carpenters banging fto-
gether studs and beams. It will be pro-
duced inside a factory, Of course, many
houses are now built that way, but there
may be one major change. This house will
look like a traditional American house,
but, much like the car that will be parked
in the driveway, it will be built by a
Japanese company using Japanese tech-
nology and good old Japanese design.
You see. while the U.S. housing industry
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has been spending uts energy (inding
innovative wavs to market houses, the
Japanese have been developing the tech-
nology and design skills to produce high-
quality housing with assembly-line 1ech-
niques. Sekisui Chemical Co. lad., a
leading maker of factorv-built homes in
Japan. can wrn owt @ house every 44
munutes at its highly automated factory
near Tokvo where robots weld together
steel frames. And, unlike most American
manufactured houses, these don't look
like thev've been ground owm hike sausage
links. *They look like site-built houses,”
savs Charles Graham, a researcher at
Texas A&M University’s architecture
school who has just completed a 2-vear
siudy of Japanese home manufacturers,
“The Japanese have better quality control
in their planis, the houses are designed
bewer and thev're more sturdy  than
American lactorv-built homes.™

The Japancse also have spent millions
to develop better building materials.
Misawa makes something called PALC,
which could replace the conventional
wood-frame  wall. PALC—precastable
autoclaved lightweight - concrete—is a
mixture of silica and limestone poured
into molds and baked 1o a ceramic-like
finish. It weighs a fourth as much as
concrete and is soundproof, fire-resistan
and capable of withstanding earthquakes.

Sekisui 15 also working on a new build-
ing material called Synselite, a composi-
tion of cement and wood chips that could
also one day replace the conventional
stud-and-sheathing wall.

IVEN JAPANESE FIRMS

superior lechnology and abil-

ity to adapt products to the

.5, consumer, Graham pre-

dicts home buvers here will
snap up Japanese-made houses much the
same as they're buving Toyotas, Nissans
and Hondas off showroom floors across
the countrv. And, in fact, the Japanese
invasion is already under way. Some
Japanese home builders, such as Daiwa
House, are already building in the United
States, although they're building on sie,
not in a factory. And Nissan Corp., the
automobile manufacturer, has reportedly
tried to buy 20,000 acres of land in
Colorado 1o set up a manufaciured-hous-
ing plant.

Graham believes the Japanese can grab
25 percent of the U.S. manufactured-
housing market within [ive vears and
dominate it by the end of this century.

So, sometime around the wrn of the
21st century, after you've settled into
vour new Colonial or split-level or that old
American standby, the SFRS5H-2g, 1ake
a peek behind a shutter, underneath a
gable or at the back of the garage door.
Don't be surprised if vou find a discreet
little tag with the rising sun at the wop and,
at the bottom, the words “Made In Ja-
pan.” ™
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BY BETTY FRIEDAN

t 5 a.m., the digital radio alarm jars
ichele Marquis out of bed. As she
showers, her preprogrammed coffee-
maker is already gurgling. While the
microwave oven prepares blueberry
pancakes, her electronic message cen-
ter announces the day's agenda.

As a General Electric marketing man-
ager, Marquis was instrumental in de-
signing the many SpaceSaver appli-
ances mounted under her kitchen
cabinets. "| don't have any spare time,
With product design, | look to the con-
sumer, and | use myseli as an exam-
ple—what | think | need. Then | go out
and find the technology that applies.”

Are these computer-programmed de-
signs going to revolutionize life for the
American housewife? Will women,
“freed" more and more from housework
by sophisticated appliances, abandon
their homes to become enslaved fo the
time clock? | don't think so. There al-
ways will be some degree of rebellion
against the complete mechanization of
our lives, In my vision of the future,
family life will retain human values and
flourish by offering more choices to all of
its members.

The mechanized home

Appliance manufacturers have created
an incredible array of gadgets for the
home. that can be prepro-
grammed to start when you want them
to and can diagnose their circuitry to tell
you how to fix operating problems; mi-
crowave ovens that can sense the
"doneness” of food and decide when to
stop cooking. and centralized home
computers that you can instruct by
phone to tumn lights on and off, operate

Castle Keep

appliances or turn on the air conditioner.

A vary interesting thing "about so-
called time-saving devices that manu-
facturers have over the years intro-
duced into the home is that many
actually increased the number of hours
American women spent cleaning
house, Take, for instance, a chore such
as cleaning carpets. It used to be done,
maybe, two or three times a year when
the man of the house would hang the
carpet outside and the woman and per-
haps the children would beat out the
dirt. Now look at the modern vacuum
cleaner, an appliance that eliminated
the participation of helpers and at the
same time increased the frequency of
tha chore 100-fold.

Another aspect of new appliances is
the greatly increased standards of
cleanliness they impoze. Somehow
women bought the idea, reinforced by
appliance and detergent manufactur-
ers, that having a washing machine
meant they had to wash more clothes
more often and had to change and wash
bedsheets more often.

So, the amount of cleaning done by
American women in the mid-'60s (four
hours a day) was the same or more than
that done by their mothers or grand-
mothers,

Changing attitudes
In my book The Feminine Mystigue
(W.W. Norton & Co. Inc., 1963), there is
a chapler called "Housewifery Expands
To Fill The Time Available.” It wasn't the
introduction of home appliances that
spurred women to spend less time on
housework. It was when women began
to take themsalves more seriously, with
the women's movement of the 1970s,
that they began to make housework
take less time. Whether it was going into
the working world or volunteering in the
community or having other goals, wom-
en had better things 1o do.

| don't think women can be persuaded
anymore that they're better mothers
because they wash out diapers by hand
rather than use a diaper service or
disposable diapers. They are no longer
passive to the sellers’ message that
they should make things cleaner than

As the number of 2-income families
grows, robots and other i

advances will be wsed at home to cut
down on the rime spent on housework.

FHICITO FROM THE HEATH CORMPANY
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If you live in America,
you probably own a Moen faucet.
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they need to be. A recent survey con-
ducted by Good Housekeeping showed
that 68 percent of the women surveyed
had lowered their cleanliness standards
“a great deal.” That, in my mind, is a
step in the right direction,

Industry experts can read the statis-
tics as well as anybody—siatistics that
show women and men won't buy prod-
ucts such as scouring powders, floor
wax and others that require oo much
time and labor. Instead they'll install no-
wax floors, buy automatic toilet-bowl
cleaners, paper plates and napkins, and
use 25-watt lightbulbs to hide the dirt.
Economics dictates that manufacturers
start paying attention to this.

There is no technological reason that
industry has yet to develop more auto-
malic cleaning devices that save time,
such as automatic vacuum systems that
eliminate the accumulation of dirt. A few
years ago, a modular home designed by
the lllinois Institute of Technology won a
design competition in Japan. Among its
major features was a robot that served
food and cleaned. | think pecple will
embrace new lechnology that reduces
household drudgery. And the increasing
clout of the 2-income family will demand
that manufacturers meet that need.

Women at work

About 61 percent of married women
with children have full-time jobs. That
separates the lifestyles of most Ameri-
can households from that of Michele
Marquis, who, as a single woman living
alone, uses her own life as an example
of what consumers need.

The vast majority of American women
will, | think, continue to choose to have
children. But many have postponed
child-bearing into their 305 and even
405 because their jobs are structured for
men who have wives to take care of the
details of life. In some countries, such
as Sweden, society recognizes that the
wamen needed in the work force are the

Kitchens were oniginally meant as a place for servanis
look. In addition 1o a bevy of modern appliances, there’s often room for the whole family ro take part in cooking. Many designers
are starting to include activity and dining areas in their kitchens, giving access o all members of the family.

same ones who give birth to children,
and maternity/paternity leave and child-
care assistance are provided. An Ameri-
can woman who wanis fo give birth
faces loss of pay, job security and se-
niority. Prospective fathers, now more
desirous to share in child-rearing than
ever before, are also locked into jobs
that don't provide parental leave or on-
site child-care facilities,

So, many women are caught in the
“superwoman” bind of competing in
jobs for economic reasons and for op-
portunity, while keeping their home lives
in order in houses slill designed for men
and women of the past.

Even with the harassing, ulcer-pro-
ducing conflicts women are facing at the
workplace, | don't think they will ever
retum {o the home as full-time house
slaves. Every piece of research I've
read indicates that women will continue
to work, even if they can afford not 1o,
because their work in society defines
and gives meaning to their lives. In one
poll, women were asked whether, it
someone were to leave them $1 million,
they would continue to work. The major-
ity, even those with unglamorous fac-
tory jobs, indicated that they would.

Filling new needs

Until robots and other technology are
available to take over difficult household
labor, people are turning to other ways
of saving time.

Service industries are sprouting up to
meet modern needs and to compete for
the disposable income of 2-income fam-
ilies. If you're willing to pay. these ser-
vices will clean your apariment or
house, mow your lawn, cafer your party
and care for your children. A Commerce
Depariment official counted 11 house-
keeping franchises in 1984. Their sales
jumped to about $42 million thal year
from $28.9 million in 1983.

Mary Uber-Smith and Bill Smith are a
young Oakland, California, couple who

towork. Today, the dinginess of an earlier era has given way to a modern

both work 40 hours a week, Mary as a
computer software tester and Bill as a
night chef. Like many modern couples,
they split housework, gardening and
bookkeeping between them. Most
nights Mary prepares hersell a salad or
other light meal, gets take-out food or
eats at a restaurant. On the few nights
when they are able to eat together, they
eat out or Bill cooks.

Women and men are spending more
time in restaurants. In fact, according to
industry statistics. only 30 percent of all
meals are home-cooked for the entire
family. The rest are meals prepared
individually, frozen dinners, take-out
food or meals eaten in restaurants.
Americans spend more than one-third
of their food budgets eating out, and the
number of fast-food outlets alone has

maore than tripled since 1960,

Redesigning the home

In my book The Second Stage (Summit
Books, 1381), | point to the home—the
actual physical structures we live in—as
playing a central rale in keeping men
and women from transcending old sex
roles that often lock us in.

Itis interesting to look at the evolution
of the kitchen as an example. Kilchens
were initially designed for servants, and
they were usually miserable places 1o
work. When the housewite took over as
the server, the kitchen became a mock
business designed around her. Now,
with the family sharing the cooking and
cleanup, the kitchen is becoming more
of an activity center.

“The kitchen is aclually becoming
maore like a living room. Even though we
don't spend as much time cooking in the
kitchen, it always seems that we end up
there,” says Virginia-based kitchen de-
signer Jean Mattingly, explaining her
increasing inclusion of activity/dining ar-
eas in her kitchens. Some of her remod-
eling schemes actually include dupli-
cate appliances, such as two stovetops
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If you can’t decide between corded or cordless,
thisad won't helpyou abit.

ure, Cobra knows there's an awful lot to consider The Cobra ST-660 corded phone has dialed number
Sahout telephones these days. display, 58 number memory and a call-timer.
Cordless vs. corded. Computer memories. They both feature a hands-free speakerphone.
Programmable security codes. Speakerphones. And they both boast one final distinction.
Etcetera. Etcetera. They share the Cobra name.
Well, we'll be the first to admit it. Whichever you're considering, it really comes
Choosing between the Cobra CP-460S cordlessand  down to this: Cobra, or something less. It's your call.,
the Cobra ST-660 corded telephone won't be easy. But if you're still having trouble deciding, maybe
They're both state-of-the-art. They're both com- you won't have to,
patible with any phone system. They both come We'll be glad to sell you both,
equipped with all the features you could ever want. To find the dealer nearest you,
The CP-460S cordless has selectable call 1-800-COBRA 22. 2
security coding that prevents b re
interference, 9 number memory DYNASCAN CORPORATION

and two-way paging.

Cabra Consurmner Electronics Groug Dynascan Comomntion
6500 W, Caritand, Chicaga, IL 80635



or two dishwashers, in response to what
she sees as a trend toward using the
kitchen less for daily meals and more to
prepare meals jointly with guests or for
weekend entertaining.

“We're still living in houses that are
essentially Victorian," asserts industrial
designer Hobert Graeff, who heads Vir-
ginia Tech's Center for Product and
Environmental Design. “We are recon-
sidering the entire layout of the house
plan, from the appliances outward, and
it is interesting to see how much of it is
quite unsatisfactory” for modern family
needs. He has formulated an industrial
design problem he calls the Family-
Serve Kiichen, as opposed to today's
Housewife-Serve Kitchen, that provides
access for all family members.

One design proposed by his students
is an insulated version of the walk-in
pantry. Cooled with outside air with the
help of a simple thermostat device, it
would be capable of preserving fruits,
vegetables and most other perishables
that are often hidden and dried out in
modern energy-consuming refrigera-
tors. Smaller cooler and freezer com-
partments could be built in for those few
items that need colder temperatures.

Orther components of the kitchen in-
clude cabinets that lower so that even
children can reach their contents, a
dishwasher that eliminates the need to
load and unload racks, a table that can
adjust to different heights and ventilator
lids that lower to completely cover the
stovetop to eliminate odors and residue.

Graeff's center is seeking backing
from industry to develop some of its
other concepts for bedrooms, bath-

A computer watches over the " House of the Future” near Phoenix, Arizona. Sensors
keep an eye on all doors and windows and are connected via computer to local police
and fire stations. The compurter also regulates climate control, the solar collectors
and energy consumption. The house itself centers on an atrium that is circled by the
other rooms. It contains no hallways or other forms of “wasted space.”

rooms and water-saving sanitary fix-
tures. "We look at how the entire house
is integrated into its environment. We
have to be concerned with more effec-
five use of solar energy, of dwindling
resources,” Graeff says.

Addressing housing needs
The housing industry is lagging far be-
hind the evolving structure of the family.
Most housing in the United States (two-
thirds in 1980) consists of single-family
detached houses originally designed for
the nuclear family—working father, full-
tima housewife, two or mare children. In
real life, this description fits less than 6
percent of American households.

| think there are a lot of women and
men in different times of life and in
different family constellations who want
a better variety of housing than is of-
fered today. Even specialized commu-
nities built for senior citizens or singles
are not taking into account the need for
both privacy and shared space. We
don't really have designs that experi-
ment with breaking outl of single-unit
isolation.

One concept whose time may have
come (s the idea of multiple-family
dwellings that combine private living
areas with shared laundry, child-care
and restaurant services for the conve-
nience of tenanis.

The concept of service housing is not
new. In the 1880s, boarding homes and
apariment hotels were flourishing. Oth-
er expariments along these lines at that
time were dining clubs, where members
would pay employees to cook meals,
and cooperative kitchens, in which

members rotated the cooking responsi-
bilities.

The home of the future

Predictive articles of the 1950s had us
enjoying ample leisure time in our pre-
fabricated homes while the lawnmower/
cultivator propelled itself around the
yard, robots electrostatically cleaned
our carpets and beds made themselves.

Thera will always be an ireducible
amount of housework to be done. Right
now, in households with two wage-
earners, wives still do an average of 35
hours of housework per week, com-
pared with 11 logged by husbands. But
what housework there is to do in the
future will be shared more equitably by
family members. Boys and girls today
are being brought up to take care of
themselves, to run appliances, to cook
because they have to. And thera's no
reason they shouldn't. What | would call
the pluralistic housework of the future
will give a new richness and savor to
American life.

Women will continue to work outside
the home, but | don't think that they will
exchange their old frustrations as
housewives for the new frustrations of a
dehumanized workplace. The increas-
ing value that both women and men will
place on their families will force employ-
ers lo create a more human climate with
more flexible work schedules and re-
spect for parental roles.

| don't think that we will ever accept a
totally mechanized environment, but
rather will select and use technology in
ways that will enrich our lives—women,
men and children. ™
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A classic example of
how easy wood finishing can be.
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In the 1990s, Detroit will still be turning
out a car with one engine and four wheels.
But almost everything else will be different.

A Nation

OnWheels

BY JOHN NAISBITT

1 6:45 on a late-winter Thursday morn-
ing. John Schinella, having already
showered, exercised and dressed in a
3-piece beige business suit with con-
trasting brown tie and handkerchief,
walks about his kitchen preparing a
high-energy breakfast of banana-fla-
vored protein. His movements are efficient but unhur-
ried as he mixes ingredients while keeping his eve on the
clock, checking his progress against the 7:15 time 10
leave for work. A visitor is offered a share and drinks up.
Then, quickly, blender and glasses get rinsed before
being stowed in the dishwasher, and an orange and an
apple are placed on the counter for a midmorning snack.
His wife, Roxanne, joins him and minutely explains to
us the benefits of healthful eating.

Schinella gives us a quick tour of his 9-room lakefront
house. The color theme inside is consistent with the
outside. Carpeting, paint and furniture are honey beige.
That background is offset by vibrant reds and blues from
Schinella’s own watercolors that punctuate the walls of
each room. Throughout the house, glass walls and
skylights bring in lots of natural illuminanon. Quiside,
an 8-foot-wide deck, now covered with 3 inches of an
overnight snowfall, surrounds two sides. Across the
road, frozen Wing Lake, under the first light of dawn,
torms a pleasant winter vista in this posh Detroit suburb.

“Here's my studio,” Schinella explains as he leads to a
glass-enclosed, skylighted room just off the kitchen.
Three drawing tables, an assortment of art paper files
and a stereo that, with the flick of a switch, fills the room
with classical music are positioned in neat order on the
same wall-to-wall carpeting that is used throughout the
house. **Sketching with watercolors is one of my favorite
hobbies. 1 also like to work wood. Much of this house 1
helped put together mysell, including the woodwork for
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a stairway bannister and the deck fence. My dad and 1
also do lots of refurbishing of his place on Lake

Winnepesaukee in New Hampshire.”

Later, downstairs in the attached garage, Schinella
climbs into one of his favorite cars, a gleaming silver
1986 Pontiac Fiero GT. It’s 7:15 and time to'set out for
the hall~hour drive over snowy roads 1 the GM Techni-
cal Center about 20 miles distant,

John R. Schinella, chief designer, Ponuac II Swudio
on the Design Staff of General Motors, is off for another
day of work designing cars of the future. Schinella talks
with pride about the car during the 30-minute trip.

“The cage frame with plastic body is a breakthrough
for designers,” he says. “"Since the Fiero came out in

1984, we've made two big changes in styling—the Indy

500 front end and this slanting roof rear. That's fast for
automobile design. In a steel car, the changes would
have taken about three vears to get into production.
That's why we think you’ll see a lot more plastic bodies
on cars in the next five years.”

Styling is named consistently in surveys as the No. |
reason buyers choose a car. John Schinella, 46 years old
and an old hand with 25 vears' experience at General
Motors design studios here and in England and Austra-
lia, is one of the best car designers in the feld. His
current assignment: responsibility for the design of
Pontiac’s sensational Fiero and Firebird sports cars,
including future variations.

At his office, Schinella confirms his appointments for
the dav. Yes, the visitor can accompany him to the color
and fabric room at 9 o’clock. There he meets with Dave
Holls to go over some new paint colors for the Fiero.
Holls is Schinella’s boss by a couple of levels at
least. As director of all of GM's North American exterior
and interior designs for cars, Holls oversees studios for
each of the car and truck divisions. The two discuss the
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Even the smallest details
have been carcfully
thought out, For
example. the
shape of this
lighr swirch
and s posi-
thoi oy the
instrument
panel make
the simple
task of
turning on :
ﬁ;’ﬂ‘;ﬁh b " LIGHTS

7

The trip computer is part
ol the optional electronic
instrument cluster It
provides valuable travel

information such as
rate of fuel conso
tiom and the distance
yins can travel until

empty;

Cne of the many |
examples of Ford's
attention to detail is |
the cargo restrain- |
i ot oan the LN It |
helps keep procery

hags from tpping over |
e loose packages fmom

shidling aroumd

THE NEW FO
ITS PERFORMAN
WHAT’S UN

The mark of a well-designed
automobile is total performance.

In the case of Taurus, that means
a powerful 3-liter, V-6 engine. Plus
dozens of other features that not only

respond 1o the needs of the driver,
but to those of the passengers as well.

As a result, Taurus performs
beautifully,




The' optiomal electronic instrument |

panel is designed 1o be “user fricndhy?
All instriments are casy o read and all controls
are placed where your hands can casily find them

CE ISN'T LIMITED
DER THE HOOD.

Right down to the smallest detail.

The secondary sun visor helps eliminite glare from
> the front and side simultaneously, 50 you don't have

S5 theinconvenience of constantly swinging
- e the visor back and forth, It not
available on the L. model

The best-built American cars.

At Ford, Quality is Job 1. A 1985
survey established that Ford makes
the best-built American cars, This is
based on an average number of
problems reported by owners in d
six-month period on 19811984
models designed and built in the US.

Buckle up—"Together we can save lives,
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merits of new paints for the Fiero.

Later, when the two go into the
Firebird studio 10 go over the
1990 design taking shape, we are
politely stopped at the doorway.
America’s future cars are being
designed behind this door, and
the press is nol prvy-—yel.

America put the world on
wheels. Purists may argue wheth-
er it was a German, a Frenchman
or an American who actually in-
vented the first automobile. But
there’s no disputing that the
mass-production genius of Amer-
ica put the modern world in the
driver's seat of an alfordable auto-
maobile for the hirst tme. In this
century, the building of America
has been the building of cars—and every-
thing ¢lse associated with them. from
roads 1o radials.

For the better part of a century. the
American automobile indusiry was king,
As incredible, and ronic, as 1t may seem
today, we had litle competition. Shortly
after World War I, when Japan began to
rebuild 1ts industries, Japanese business
consultants advised against revival of
their own auto industry because Ameri-
can cars were better and cheaper.

The first ““car™ built in America was a
horse bugey with a 4-hp. single-cylinder
engine, assembled by Charles and Frank
Durvea in 1892 to "93. Their second car
won America’s first auto race, a S0-mile,
9-hour marathon from Chicago to Evans-
ton, [llinois, on Thanksgiving Day 1895,

Ransom El Olds bmht a 3-wheeled
steam car in 1891 and a gasoline buggy in
1897, By the wrn of the century, he was
mass-producing his Curved Dash Olds-
mobile, selling 2100 in 1902 and 5000 a
vear by 1904, when he left Oldsmobile to
found the REO Maowor Car Co. Henry
Ford perfecied the assembly line, bu
(Nds had introduced mass production and
popular-priced cars to America.

Within a few vears, the American auto-
mobile had a multcvlinder engine 1n
front, clutch and transmission under the
front floor, shaft drive w a live rear axle,
leal springs on all whecels, fool-operated
brakes, steering by wheel and gear link-
age, and pneumatic lires.

Despite these early advances, there
were some tough problems that made
automobiling a definite challenge. Tires
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‘Styling 1s the No. 1 reason
buyers choose a car.’

the junkvards with an endless
supply of dirt-cheap interchange-
ahle parts that yvou could bol
together 1o keep vour T on the
road indefinitely. Crude as it was,
the Ford Model T literally put
America on wheels.

We staved alone at the front of
the pack until a decade ago when
Europe and Japan closed in on a
market demanding lower emis-
sions, higher mileage and cheaper
cars. Lately, America seems 1o
have made up ground against for-
eign competitors. In fact, both

Building a model; Human hands shape clay o create an

exact replica of automotive dreams.

wore out fast and blew out ar everv
opportunity. Gasoline was more like ker-
osene, and oil was like molasses.

Engine mainienance required constant
attention. Valves needed grinding, and
rings and bearings needed replacemem
every few months. Sparkplugs and igni-
tion points were iffy, even when new.
Cylinder heads had 1o be removed 1o dig
carbon out of the chambers, and oil
sludge could be scooped out of crankeases
by the handful.

Ford’s famous Model T changed all
this in the period around WWI and the
early 1920s. Here was a car that combined
most af the worst mechanical faults of its
contemporaries—and vel il was a mile-
stone development in automaotive history.
The secrer: the first successlul use of
assemblv-line mass production. This not
only brought the price down to where
anyvbody could afford a car, but it filled

v
4
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Computer-generated woman in the driz-
er'’s sear will help 1o determine the
compatibility of human and machine,
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GM and Ford reported annual
carnings of 1.7 billion and $1.2
billion, respectively, in 1985,

However, evidence suggests
that the boom was artificially produced.
The main reason that the Amernican auto
indusiry appears so healthy is that guotas
were placed on the importation of Japa-
nese cars, first by our government and
then by the Japanese manufacturers
themselves. The result was not just an
ersatz boom. 1t was higher prices for both
Japanese and American cars.

When current trade restrictions are
lifted, will the house of car{d)s fall? May-
be. Maybe not,

It doesn’t have to happen. Another way
of looking at a potential tragedy is to
consider it a golden oppormunity for
change. If American carmakers get seri-
ous about closing the technology gap—
and there are many examples to show that
they are already making tremendous
sirides here—if they cut manufacturing
and labor costs by 25 percent, and if they
accept the need 1o go global and at the
same time discover their own niches in
the worldwide market, they will be able to
compete in this brave new auto world, Big
“ifs,” though.

As vou mayv have guessed, the changes
will center on one device—the computer.
Computers, or microprocessors, have
been in use for 8 pumber of vears now
under the hood 10 control various engine
funcuons such as air/fuel mixture and
spark advance. Once such functions are
optimized, fuel economy and exhaust
emissions are also optimized. In the last
vear, the microprocessor’s role has been
expanded to control such things as heat-
ing, cooling and automatic transmission
shift points. On some cars with antilock
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1920s Cadillac: engine
between front wheels

Duesenberg Roadster:

Depression-era power and luxury

brake systems, the body computer also controls this function.
On the "86 Buick Riviera, which incorporates a cathode ray
tube 1nto the dashboard, evem the radio’s funciions are
computer-controlled via the driver's interaction with the CRT,

And this is only the beginning of microprocessor use in
tomorrow’s cars, There are already a few cars whose suspen-
sion setiing can be controlled from inside the car. At the flick of
a switch, vou can change suspension from soft w firm or w0 a
setting in between, according to the road surface or the type of
driving you're engaged in. Thats now. In the future, a
computer will constantly change suspension automatically
while the car is in motion through a series of sensors attached o
quick-acting hydraulics. You won't have to do a thing.

Computer-controlled 4-wheel sieering is also being studied
by several manufacturers. The steerable rear wheels cover 10°
of arc that, added to the conventional steering on the front
wheels, provides enhanced maneuverability,

A modern fighter aircraft is designed for fly-by-wire, with
electronic controls replacing mechanical linkages. In tomor-
row's automobile, linkage will be replaced by a drive-by-wire
system. An electronic sensor will read the gas pedal position,
and a central processing unit will interpret this information and
activate an electric motor 1o precisely control the throttle. The
drive-by-wire system will mate toa traction control svstem. On
slippery roads, or when power is applied woo abruptly, a wheel
might break traction. Wheel-speed sensors will detect that this
wheel is spinning faster, and the traction control system will
signal the central processing unit to limit the throttle, provid-
ing the maximum usable torque.

We mentioned before a computer-controlled antilock brak-
ing system. Such a svstem is available now on the Chevrolet
Corvette, Lincoln Continental Mark VII, Mercedes, BMW
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1934 Chrysler Airflow:
first aerodynamic design

and Audi cars. During braking, wheel-speed sensors detect
when a wheel is approaching a lock-up condition. Brake
pressure to that wheel is then reduced by the computer. This
system can reduce stopping distance without the loss of
steering control that occurs when brakes are locked.

Eventually, steering will be done electronically, and when
higher speed and larger-capacity parallel processors are avail-
able, braking may take place awomancally, as needed. As
Leonard J. Grozek, wechnical planning manager of Ford's
Electronics Division, says in describing what is no longer
merely a dream, “Picture a car with ‘eves’ that would
automatically take control of vour car and swerve or brake 1o
avoid an object.”

HE SHAPE OF MANY OF THE CARS

vou'll be driving 1omorrow, or even today, is also

mfluenced by a computer. It's all part of Detroi’s

ongoing commitment to CAD—Computer-Assist-

ed Design. But humian hands snll begin the
process, shaping clav into exact replicas of what designers first
envision as the himshed car.

Just walk through the basement areas of GM's main design
division in Detroit and vou'll catch an occasional whiff of clav
seeping oul from behind locked doors.

The smell of clav is the odor of mystery. Within those secret
chambers. the plans and dreams of the corporate car gianis
begin 1o 1ake physical form. Smoothed and finished by loving
hands. and with glossy plastic sheets applied ughtly enough 10
clav sides so that they appear o have coars of shiny lacquer.
clay models wait for the approval of man and machine.

A mechanical scanner, taller than a tall man but with the
delicate touch of a young girl, is rolled into position beside a
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IT TAKES A STRESS-TESTED OIL
TO PROTECT YOU
A HUNDRED MILES FROM NOWHERE.

Pratect your hard-working RV engine with the oil that can stand
the strain.

When you and your family travel fo out-of-the-way places, your RV is
often the only lifeline you have. In many cases, an RV engine is under as
much stress os a race cor. And there's no pit crew to help if you break down
a hundred miles from nowhere. That's why you need o motor oil that won't
let you down. And that's why Pennzeil GT Performance has been stress-
tested and formulated in SAE 20W-50 and 20W-40 weights. Special
weights for tough protection.

A multi-viscosity oil like Pennzoil GT Peformance is mmy fﬂr (R EEEEs e
fluidity at startup. Pennzoil GT Performance provides ;
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1949 Ford: first new
design since WWIIT

1972 Pinto: fuel economy is the future

1986 Ford Taurus: high

technology and aerodynamics

clav model. The mechanical arm of the scanner reaches out,
traces the graceful curves one by one and converts each
aerodynamic molding, every stylistic bump, into a series of
coordinates. Then these coordinates are stored as binary bits
on a floppy disk that, 1o a computer, is more readable than the
glossiest clay surface.

The wet smell of clay becomes a memory as the process
moves to the air-conditioned, office-clean cubicles of the
design team.

Clay 1s converted to video as the stored points are instantly
accessed by deskiop computer terminals. A car appears on the
screen: [t's tilted, moved around and examined in detail until
everyv part of the dream can be certified as being worthy of
reality. Of course, reality 10 GM or Ford may differ somewhat
from our own consumer-criented perceptions of a car.

N A RECENT TRIP TO DETROIT, WE

watched anonymous video cars being put

through their computerized paces on monitor

after monitor, It was a combination of the India-

napolis 300 and a pinball fantasy, But it was all
deadlv serious.

One 1est involved a procedure as human-oriented as packing
vour trunk for a long wip. The video display, under the
guidance of the designer. zoomed in and became a full-screen
view of a car's open trunk. The screen beneath the trunk was
filled with a list of options, such as “goll bag” and “ladv’s
overnight.”

The designer touched his light pen, like a magic wand, w
one of the on-screen choices. Instantly, a golf bag appeared, as
transparent as the car in which it would soon be packed.

With the light pen. he positioned one piece of luggage at a
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time. Evervthing fit. But if it hadn't, it would have been back
to the clay for redesign and further study of the car’s
understructure.

“Without computers,” Holls told us, “the design process
would be far more time-consuming. The computer is helping
us primarily in the definition of design. We're confident it
delivers a far greater degree of reliability and value.™

When the design is complete arusticallv, it must be re-
examined structurally, The cleanest, smoothest lines don't
guarantee a heavenly ride or good gas mileage.

“We're always investigating new areas with the computer,”™
Don Parker tells us as we are being shown around GM's Fisher
Body Division. “With it, we can find inherently weak areas.
Or we can see areas that may not do as much work as other
areas—and use mass reduction there.”

E WATCHED AS A DOOR POST WAS

put through something called finite regres-

sion analysis. The video display zoomed in

until only a portion of the door post, less than

a few inches of i1, filled the screen. The

computer then displayved a network of riangles all along the

magnified part. The woman working the console entered

several variables via kevboard and light pen 10 simulate lateral

siress on the door post. Within each triangular area, she

questioned the computer for a detailed printout of the siresses
and how thev affected the stability of the “metal.”

We watched spellbound. Had Detroit forgotten how 1o make

a door post? What was all the fuss about? The 1dea was mass

reduction. Less mass means better fuel economy. By using the

computer, designers can find out just how much metal to shave

away from the finished version so that it will stull support a
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roof, vet have the least possible mass,

For several years, CAD also has helped
suspension engineers design suspension-
component calibrations. The engineers
can make a “'spring” or “shock absorber™
hit a “bump”™ in the computer and see
how it will react at different speeds or
with different loads in the car. The engi-
neer can quickly change the calibration,
making components softer or harder, de-
pending on how he wants to punch in the
ride and handling
characteristics of the
car. I1's a much gquick-
er process than fitting
actual hardware to a
car, going out to the
test track for a trial
run, coming back, in-
stalling other compo-
nents, going back owt
to the track and so on.
Finally, a compurter 15
used o design the dies
from which the actual
parts of the car's body
will be casi. From
clay, 10 video, 1o the
blazing furnaces of a
steel mill, the typical
design project takes
four years.

But theére are even
more applications of
the computer just over
the auwomotive hori-
zon. At Ford, we
watched a video driving simulator, Seaved
at the console, the operator could “drive™
a car through a number of road condi-
tions. With just a wouch of the keyboard,
he could drive an entirely different car or
adjust such things as spring rates, shock-
absorber rebound and roll steel. When
the drive felt good, a prototype car could
be built for road testing.

But while most of today's compuier
applications involve structural metal de-
sign, engineers are also gening ready 1o
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design the functioning parts of automo-
tive machinery on computer. Insiead of
ghostly, wire-lrame images of cars on
screen, there are already computer pro-
grams that can display exact 3-dimension-
al representations of everything from
hubcaps 1o camshalis.

Dr. |.W. Boyse of GM's research labs
explains how the new GM-Solid comput-
er program works.

Suppose you want to “'drill” a few holes

The chassis of the furure (above) will have a 4-wheel-steering
system that will improve high-speed handling and allow the
driver to slip out of tight spaces. Computers (left) have
replaced drafting boards in automobile design studios.

the successful Pontiac Fiero, means that
far less sieel 15 required. And thar means
better fuel economy. It also means that
model changes will be a far less expensive
affair, as the use of plastics can cut tooling
costs by 75 percent. Plastic fenders
should appear within the next year or two,
and by the early 1990s mav be seen on half
the new cars on the road. This prospect
has already produced interesting research
and development work on the part of steel
companies, for, as Jo-
seph ]. Reed, the ve-
hicle systems manager
of GE's  Plastics
Group, says, “If the
steel companies don’t
respond, we'll put 'em
out of business.” Plas-
tic-skinned cars al-
ready aff the drawing
board and slated for
production  include
the newly designed
1989 Camaros and
Firebird and the 1990
Chevy minivan. Holls
told us that the com-
ing "88 Buick Reana
2-seater  will  be
equipped with plasuc
[enders.

In Detroit  these

Making it aerodynamic: An engineer monitors the wind tunnel fan controls
and readout. Smoke flownng over the car tests for turbulence.

inter a flat plate of “steel” on the screen.
What vou do is “subtract” cvlinders
whose diameters maich those of the holes
from the plate. Presto. The holes are
drilled.

But computers are not the only element
whose role is expanding, Plastics, the
word whispered in the ear of young
Dustin Hoffman in “The Graduate,” are
coming of age. Growing use of what is
called the “cage concept,” in which a steel
skeleton is finted with a plasuc shell, a la

T LEFT AND BOTTOM PHOTDS FROM BUICK
TOF RIGHT PHOTO FROM TOYCITA

days, if people aren’t
talking about comput-
ers, they're 1alking
about aerodynamics.
Acrodynamics—the ability of an object 1o
move clliciently through the air—is dic-
tating the shape of wmorrow's cars as
much as the Schinellas and the Hollses of
the world. Aerodvnamics is the key to the
automotive shapes of tomorrow, and
that’s the province of engineers, not styl-
1515 and executives.

Ford started the current aero revolu-
tion with the slick 1983 Thunderbird and
is still leading the pack with 115 "86 Taurus
and Sable, GM will follow sun in 1987
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‘The mass-production genius of America
put the modern world in the driver’s seat
of an automobile for the first time.’

Pontiac Fiero panels are bolted to a steel space frame. This makes it cheaper to change styling and replace damaged panels.

with the Ford-like Chevy Corsica and
Beretta. Chrysler is moving more cau-
tiously, but when it replaces the 1978-
vintage Omni and Horizon with its Shad-
ow and Sundance P-cars next year, they
will have a pronounced aero look.

HY ALL THIS IN-

terest in aero? Ford De-

sign  Vice Presidemt

Don Kopka says, “Just

by the way we shape the
metal, we've contnbuted a mile and a half
to the corporate average fuel economy
(CAFE).” Ford calculates that it would
cost 53 billion for a 1Y+-mpg CAFE reduc-
tion via traditional engineering methods:
downsizing, improved engine and trans-
mission efficiency, tires with lower rolling
resisiance and so on. GM's estimates are
even higher,

*“We figure it cost us about $10 million
in testing and trimming (in a wind tunnel)
to get that 1% mpg. We look ar it as a 510
millien investment with a $3 billion pay-
off,” says Kopka.

The wind tunnel used to measure aero-
dynamic efficiency is a multimillion-dol-
lar installation that emplovs a giant fan to

184

blow air through a chamber. A car or
muodel sits atop a delicate scale sel into a
turntable so the car can be angled 1o 1est
its behavior in side winds.

The turntable in GM's huge new tunnel
in Warren, Michigan, can detect the extra
weight of a half dollar placed on one
fender. The wrniable measures force in
three directions: up or down (lifi or
downforce), side to side (sideforce) and
front 10 back (drag). Drag is the buzz-
word in the business—a measurement of
the ease or difficulty with which a particu-
lar shape can pass through the air. It's
expressed by a decimal called the drag
coeflicient, or Cd for short.

A parachute has a Cd of 1.35; a square
board (the proverbial barn door) is 1.17.
Cones, pointy end upwind, vary from
0.51 10 0.34 as they get slimmer. The
slickest figure is the 0.024 of a slim
teardrop. This was also the shape of
wheel-driven Bonneville Land Speed Re-
cord cars before the era of locomotive-like
jer and rocker cars,

A decade ago, 0.55 10 0.6] was not
unusual for passenger cars. Some old
shapes also developed so much aerody-
namic lift at high speeds that you could

PHOTO FROM PONTIAC

feel the steering get lighter as high pres-
sure above the hood lifted the car on its
SUSPENSION.

On today’s cars, noses slant downward
to avoid lift, and air dams below the
bumpers sharply reduce the amount of air
that can get under cars.

“We've only scratched the surface,”
says Ford's Kopka. Today, most cars
range from 0.35 10 0.45 Cd and auto-show
cars of varying practicality have values of
0.12 1o 0.20.

N FORD'S CONCEPT 2000X
Studio, designers and engineers
are working toward the day when
they will conceive a shape on the
computer terminal, develop 1t in
three dimensions and get computer read-
outs of drag, downforce, lift and roll, all
without putting a model into the wind
tunnel. Consultants from Walt Disney
World are helping Ford to project full-
size holographic images of these comput-
er designs that look like real cars, Accord-
ing to Kopka: “It (the image) would
reflect light and be shiny and every-
thing.” allowing management to make its
go/no-go decisions without the bother of
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“The shape of many of the cars
you’ll be driving tomorrow, or even today,
is influenced by computer.’

clay models. “If you had the
guts,” Kopka adds, “and ev-
erybody trusted the sysiem,
the day you saw that holo-
graphic projection. vou could
use the compuler’s magnetic
tape 10 ¢yl metal-stamping
dies somewhere in the world.™

Does this mean that all acro-
dvnamic cars will soon look
alike? No more than all the
cars of the tail-fin era looked
alike, They will have certain
features in  common, bur
there's still plenty of room for
innovation. Subaru gets a Cd
of 0,29 with its wedge-shaped
XT Coupe and Mercedes
matches that with its new 300
sedan. Pontiac gers 0.31 with
the Firebird, Ford 0.32 with the “Star
Wars"” styvling of the Merkur XR4Ti and
Audi 0.33 with its bular 53000 sedan.

Better aero can lead 1o a revolution in
powertrains. Overcoming drag requires
horsepower. Power requirements go up
with the cube of the speed. In other
words, to double vour speed from 20 1o 40
mph vou need eight times as much power;
f4 times for 80 mph. This leads 10 a
measurement called aero horsepower—
the power needed to overcome the rolling
resistance of the tires plus the friction in
mechanical components.

Ford"s Probe I'V needs only 2% aero hp
1o sustain 50 mph on a flat road. “Think
about it.” savs Kopka. “You're 1alking
about a lawn-mower engine here.

“Add another 2 to 3 friction hp and
you're talking about a car that can run 30
mph on 5 1o 6 hp. That's practically
reinventing the awtomobile,” Kopka
gays. “What kind of engine and transmis-
sion do you wani? | think you want a very
small-displacement, high-revving engine
with a constantly variable transmission so
you can throule it down w the point
where it's idling at 5 hp and geared up 10
go 30 mph."”

Movable aero aids are also on the way:
suspensions that squat at highway speeds,
spoilers that deploy further as speed in-
creases, thermostatic radiator slats that
close the grille when coolant temperatures
are normal and open when the engine gets
hot. The only guestion seems 1o be,
whe'll do it first—us, the Europeans or
the Japanese?
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Touch-sensitive CRT runes radio, adjusts a'c, monitors trip.

If “The Graduate™ were being filmed
today, the suggestion of plastics might be
augmented by ceramics. A seemingly un-
likelv automotive component at first
thought, ceramics is the object of much
research and experimentation for use in
construction of—the revolution begins—
car engines. The U.S, Depariment of
Energy has already funded two big pro-
jects 10 develop a ceramic gas-turbine
engine, but thar stll puts wus,. behind
research and development teams in West-
ern Europe and Japan,

What so0 excites the engineers and de-
signers is that ceramics can reach higher
temperatures before melting than steel,
which means higher combustion tem-
peratures and higher gas mileage. But
there are plenty of bugs, such as the
material’s thus-far inheremt brittleness,
that have to be worked out, and no one
expects 1o see a practical ceramic engine
before a decade has passed.

Five vears ago, in Megatrends (Warner

Wildcat car has gauges on steering hub,

PHOTOS FROM BUICK

Books, 1982), 1 wrote, “The
siress on the manufaciuring
sector is especially intense:
Auwoworkers, for example,
must battle three megatrends
al once—foreign competition
(the shifi from a national to a
global economy); automation
(the shift from an industrial 1o
an information society); and,
finally, the movement from
the North to the South.”

All three are sill of key
importance, but if one had w
be chosen as first among
equals, it would have 1o be the
shift to a global economy.

Consider this tale. Almost
40 wvears ago, in a couniry
other than the United States. a
subcontractor to an automaker would call
his 25 emplovees wogether every morning
before work. Standing on a tangerine box,
he would exhort them with the message:
“We will become global. We've got to
become global.”” The man's name? Soi-
chiro Honda.

In the financial vear that ended in
February 1984, Honda had gross sales of
more than £3 billion, which is not bad for
a company that didn't make its first car
until 1962,

Soichiro Honda got, and preached, the
message carly. America is just now get-
ting it. But at least we have finally begun,
It is our only hope if the American auto
industry is to survive and prosper.

HERE 15 GOING TO BE

a worldwide renaissance in

the car industry in this, the

age of information, the age of

electronics, but the central
question is, who will prevail and who will
be left behind?

One industry observer recently wrote,
“Perhaps the most important step in
revitalizing the indusiry is the Saturn
project. It is designed 1o make believe that
no one has ever made a car before and 1o
start the whole project from scratch—io
reopen not just what the car should look
like and how it should run but every
question of production, supplies, labor
relations; the role of management.”

Let's look at Saturn. The goal of this
brand-new plant is, as one writer put it,
“to leapfrog the Japanese in small-car
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Artist's concepis of inexpenstve

small cars of 1990; Chrysler
Liberty (above), Ford Alpha
{above right) and GM Saiumn.

production.” About 10 percent of GM’s
entire research and development budget
is earmarked for the Sawrn project,
which features innovative arrangements
not just between emplovees and manag-
ment, but also between management and
the United Auto Workers, with the idea of
this &5 hillion project being 10 reduce
production cosis. There is one flaw in the
Saturn concept, though. and that is that
the product will be limited and it is
volume that is needed.

The obvious problem 18 that there are
alreadv so manv other skilled small-car
manufacturers in the market with a head
siari. It 1s essential for GM, and Ford and
Chrysler, too, to understand that the
world of aute  manufacturing  has
changed. Just look ar it, As ['ve been
pointing out for some time, the produc-
tion of autos is no longer a country
industry but a truly global one. Ninety
percent of the total world output of car
manufacturing comes from the 22 corpo-
rations based in Japan, the United States
and Western Europe. In 1980, 20 percent
of that production ook place overseas.
Even a casual glance ar the automaking
activity in South Korea and China should
convince anvone that before long we’ll be
seeing the true “world car,” one designed
in  Dewroit—or  Paris  or  Tokyo—
“sourced” in two or three different coun-
tries and assembled in South America or
Australia,

Japan may account for 30 percent of the
world's auto production—as against the

|88

United States’ share of 22 percent—but
other Asian countries are moving into the
market with little or no fear for the simple
reason that the market is now global. The
U.5. and European markets, while still
healthy, may weaken somedayv, but there
are 15 people for every car in Brazil, 28 in
Taiwan and at least 10,000 in China,
compared with two or three per car in
America or Europe. That's an awful lot of
room for world marketr growth,

O BE COMPETITIVE IN

this global marketplace,

U.S. car companies, with

their high-priced labor, must

concenirate on Using com-
puters, rather than wraditional labor, to
manufaciure cars. This is especially wrue
in the making of small cars.

And that's another worry about Saturn,
As conceptualized, it is stll too labor-
intensive to be competitive. | suggest
that, given all the considerations dis-
cussed, events may overtake the Saturn
project, and it mayv never be completed as
now planned.

As Dr. David Cole, director of the
University of Michigan's Office for the
Study of Automotive Transportation, ob-
serves: “It’s important to realize that the
products themselves are not that revolu-
nionary. The new processes will be far
more important.”’

In 1984, GM produced only 11%: cars
per emplovee. Ford built 16, Chrysler
18%: and Tovota an astounding 66.7 cars

PO ILLLISTRATICINS BY MARK STEHRENBERGER

per emplovee! So Detroit has a lot of
catching up 10 do.

The automakers hope to bring the
manufacturing engineers into the devel-
opment process early to ensure that man-
ufacturing efficiency is considered in de-
signing vehicles, Designers and engineers
will work closely with suppliers—tradi-
tional part-makers like Rockwell and Ea-
ton;: newer high-1ech firms like Moworola,
IBM and Hewlen-Packard: and materials
experts like Du Pont and 3M.

Just how successful these efforts are in
imtegrating new systems and technology
and reducing costs will determine 1o whai
extent GM's Saturn and the two other
domestic small-car projects—Ford’s Al-
pha and Chrysler’s Liberty—will be true
import-fighiers,

Meanwhile, protectionism, with its
misleadingly prosperous facade, must be
SEET 45 A mere stopgap measure. Fortu-
nately, the American companies have
been entering into international parmer-
ships for some time now and this bodes
well. No one seems too concerned with
national boundaries anymore, which is
the only way it can be in a global market.
As The Economuist editorialized last vear,
“The Dewroit multinationals are already
in Europe in a big way—indeed, they are
the only pan- European car countries. The
Japanese want 1o follow them. Britain, in
tacit acknowledgement of the demise of
its own motor industry, is the most will-
ing accomplice. Nissan was successfully
lured to northeast England by govern-
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‘In Detroit these days, if

people aren’t talking about computers,
they’re talking about aerodynamics.’

meni handouts and union
groveling. Honda is ready
to strengthen its links with
Austin Rover.”

As for marketing niches,
Detroit is feverishly work-
ing on a pride of high-
priced, high performance 2-
seal sports cars for the "80s,
and virtually all of them are
being aided by some form of
European input.

GM’s prestige division
goes for broke with its Al-
lante 2-seat personal luxury
car, a froni-driver slated for
late 1986 as an "87 model.
lis exterior is loosely based
upon GM-20 (Buick Somer-
sel Regal, Olds Calais, Pon-
tiac Grand Am) sheetmetal, but is done
better and has a convertible wp. The
coachwork will be assembled by Pininfar-
ina in [talv and air-freighted 10 8 new
Detroit plant for final assembly, the ulii-
mate in just-in-time delivery strategies.

With no need for rear seats, Allante will
probably cleave close to the GM-20
wheelbase of about 103 inches. Power will
likely come from Cadillac’s exclusive 4.1-
liter aluminum V8, mounted transversely
and coupled 10 a 4-speed self-shifier.

Alternative horsepower choices include
engines from other GM divisions. per-
haps Buick's potent 3.8-liter and 3.0-liter
Sixes. The roadster will sell in the
F45.000 1o 550,000 ballpark.

EE IACOCCA, IN HIS

heart, loves performance

cars. At Ford, he brought

out the Mustang and

brought over the de Tomaso

Pantera. But lacocca, the chairman of

Chrysler, also loves profits, and his asso-

ciation with Alejandro de Tomaso and
Maserati is stll a key to them.

Although Pantera has been suggested

al least as a code-name for the innovative

Chrysler 2-seater, de Tomaso is sull sell-

ing the old Pantera with its Ford V8 in

lialy, and that might lead to confusion.

Production of the car in Ialy is being

considered, with parts and engines sup-

plied by Highland Park. The car will

carry a “Built by Maserati” label under its

name badge. Chrvsler will pull out all the
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Ford Probe V has a lower drag coefficient (0.137) than an F-15.

stops on this car, powering it up w drive
as many as [our wheels with a turbo-
charged and intercooled 16-valve Four,
maounted amidships, displacing either 2.2
or 2.5 liters. Horsepower could be as mild
as 175, or as wild as 210.

Thiz model is seen as selling for as
much as 530,000 per copy in 1986 dollars,
though one theory is that it will be price-
competitive with the Corvette. Only 7000
1o 10,000 are 1o be built each vear.

Ever since the Audi Quattro debuted,
Detroit has been in search of its own
streetable 4wd production car. At Ford,
the Ghia could be n.

The Ghia design house in Daly is
owned bv Ford, so access to its creative
talents. is assured. We don't think Ghia
will be the production car's name—Cobra
ME has been suggested—but we think
this car is pretiy darn close to what may be
seen here as early as 1947,

An intercooled turbo will breathe life
into an overhead-cam inline Four of 2.3
liters at a rate of about 200 hp. It will
approximate the preseni-day size of the
Mustang coupe in length and width, and
be a front-driver if the 4wd mechanicals
can'l be sorted out.

The Buick Reaua won't literally be
engineered or styled in Europe, but it will
be influenced heavilv by the European
design ethic, according to Buick designer
Bill Porter. It's code-named GM-33 be-
cause it’s to be spun off the new GM-30
Riviera platform. The Reaua’s perfor-
mance will fall beiween Pontiac’s Fiero

FHOTE FROM FORD

and Chevy's Corvette. The
Reatta is a front-drive 2-
passenger sports car astride
a 99 5-inch wheelbase with
GM-30/Riviera  front/rear
suspension components. Il
will jump to the wne of
Buick’s 3.8-liter, muliiport
fuel-injected V& with 180
hp. A German-built Getrag
S-speed manual transfers
the power to the ground,
Later versions, probably
turbocharged 2.8-liter or
3.0-liter V6s and a possible
16-valve 2.3-liter Four now
being designed by Olds,
will offer a 4-speed automa-
tic‘/overdrive from the Elec-
tra C-body car, It will debut
in April 1987, which means the press will
see it in late "B6. Despite the differemt
customer profiles for these 2-seaters, they
represent a whole new market for Ameri-
can carmakers, and one that should do
very well, the state of the 1986 1w "88
economy willing.

NOTHER POTENTIAL
niche that the Americans
might {ind success in filling
is that of the large luxury
sedan. For one thing, we
know how to make them and make them
guickly, whercas a buver of a new Mer-
cedes  300—the midrange model a
$35,870—can expect a wait of 25 months,

The important point o remember is
that the future &5 exciting. How can it not
be when we arc on the threshold of
producing cars that can move sidenoays,
cars with windshields that know when 10
wipe. cars that will be guided by saellites,
cars that are computerized and cars tha
can do the braking—safely—when a child
runs into the road.

It's time to begin a whole new drive to
make cars. The second building of Ameri-
ca, a renaissance in the electronic age,
minst include our automobile industry, the
industry that built America.

Yesterdav's car designers sat in dim
classrooms, doodling [uturistic autos in
their notebooks as the professors droned
on. Tomorrow’s designers may be doo-
dling. too—and dreaming of a keyboard
to call their own. ™
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Our next step 1s to seitle
the frontier of space.

Wings

For
America

BY ISAAC ASIMOV

liff Hess wiped his brow. His heart pounded against his chest as the
moment to activate the space chair’s thruster drew near. An investment of
thousands of hours of tests and a literal lifetime of devotion 1o the
* American space program were about to give birth to something right out
of a comic book. But this was real and serious.
At the Johnson Spaceflight Center in Houston, Hess watched a live
television transmission from the Space Shuttle Discovery. Astronaut Bruce
McCandliss, in his spacesuit, was strapped into the big white chair with its rocket
thrusters gleaming along a back panel.

There was a moment of silence. Then a countdown. McCandliss pulled back on a joy
stick. A uny flame appeared on the back of the chair and off McCandliss went, out of the
cargo bay and into space a few vards away from the Shuttle. The room rang with the cheers
from Hess's and McCandliss’s teammates. The rocket chair—NASA calls it the Manned
Maneuvering Unit—was fully operational and man had taken vet another small siep,
albeit 1n the sitting position, inta space.

“It may have been one small step for Neil (Armstrong), but it’s a heck of a leap for me,”
McCandliss shouted into his microphone.

Cliff Hess beamed. “It’s rewarding 10 know your work is appreciated.” he laughed.

Hess began his work at NASA while sull a freshman at Drexel University in
Philadelphia. He was in a co-op program that let him go to school for six months a vear and
work at NASA for the other six.

“I always wanted to be an engineer,” Hess says. "' But | never dreamed I would be on the
leading edge of space exploration and design.” His latest work, assisting in the design of
the MMU., launched him into relative celebrity while the nation stood enthralled with the
new Buck Rogers chair.

“There's more,” Hess said, He told us about an advanced MMU under discussion. It
would be boarded and driven around like a deep-sea diving scooter. Hess expressed no
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193






doubt that it could be done. *“All you
need,” he said, “are the right tools.”

Every job needs the right wols, New
jobs often require new tools. And space
exploration, the biggest new job ever, has
been no exception. The unprecedenied
problems presented by weightlessness,
high acceleration, extremes of tempera-
ture and sheer distance have been solved
by an unprecedented array of new tools,
both large and small. Virally every
aspect of the space program, from walk-
ing on the moon 1o simply having a drink
of coffee aboard a spacecrafl, has required
a detailed rethinking of what was re-
quired, and often an entirely new means
of accomplishing the task. As the waols for
spaceflight emerged from laboratories
and engineering workbenches, America
quickly found its atmospheric Mving—by
airhines and private pilots—taking off in
new directions, 100,

The airline industry had relied on pro-
peller powerhouses and metallic fuselages
until the dawn of the Space Age. With the
advent of jet engines, and later the arrival
of aviation materials developed mostly for
the space program, cruising speeds went
{rom the 2530-mph range 1o well over 600
mph. Seating capacities grew 1o the hun-
dreds. And flight ceilings rose o 35,000
feet and bevond, making possible long-
distance, high-speed flying not thought
possible just a generation earlier.

In the 1960s, Pan Am revolutionized
intercontinental flight with the introduc-
tion of the Boeing 707. The first flight was
nonstop from New York 1o Paris in an
unbelievable seven hours. Rapid ad-
vances in airliner technology followed
with the McDonnell Douglas DC-9 and
the eventual introduction of the Lockheed
wide-body and MeDonnell Douglas and
Boving jumbo jets.

Today, the airliners are studying plans
for jets that fly at high alitudes and high
speeds with improved fuel mileage. And
NASA and the military have jumped back
into the once-dead supersonic ransport
market. In fact, with the endorsement of
Presidemt Reagan, work has begun on an
airliner that can go o Mach 8, and
conceptual studies are under way for a
Mach 20 aircraft that could become an
airliner by the turn of the century. Reagan
has called it the new Orient Express—
New York to Tokvo in just two hours.

VER THE YEARS
since the Space Age began
in 1957, the amount and
variety  of  specialized
equipment for use in space
itself have grown at a dizzying rate. Space-
suits, thermal tiles for re-entry protec-
tion, radio communications svstems that
can span the immense distances involved
in space travel, robot landing modules
{complete with robot arms) to explore the
surface of alien planets, zero-gravity toi-
lets, rocker-powered chairs for individual

mobility in space, communications satel-
lites, “smart™ computers, solar bauer-
ies—the list goes on and on. In many
cases, oo, the new device needed 1o solve
a problem has required new 1ools for irs
development.

It's easy to forget how much of this new
technology has filiered down w Earth 1o
become an integral part of our lives.
“Space Age” has become such an adver-
tising cliche that often one tends to forget
the ruth behind the claims, Bur pocker
calculators, long-lile lithium batieries, la-
ser disks, many svathetic fabrics, cable
TV and a host of other consumer products
are spinolls of space-inspired 1echnology,

In a sense, though, all these things are
the minor—if essential—details required
for space travel. A broader view of where
we're going in space focuses upon a
dilferent toolbox.

The first, and so far the only, basic ool
for human spaceflight is the rocket. Other
conceivable methods for attaining such
spacellight are either theoretically impos-
sible (for example, anti-gravity); theoreti-
cally possible, but totally impractical (for
example, being shot owt of a cannon); or
simply bevond the present state of the art
(for example, making use of the solar
wind as a propulsive force).

P UNTIL 1957, THE U.5.

space program was hardly

an impressive organization.

It consisted largely of some

underfunded military rock-
et specialists and a few dedicated enthusi-
asts like Willi Ley and Wernher von
Braun. who toured the country trying o
drum up some popular interest in what
most people thought was a crazy idea
from a Buck Rogers comic strip.

A 184-pound metal sphere named
Sputnik—meaning  “fellow traveler"—
changed all that. Launched by the Rus-
sians on Oct. 4, 1957, the first man-made
satellite orbited Earth at a height of almost
600 miles, i1s radio transmitter sending
out subdued beeps. The race for space
Was omn.,

One month after Russian cosmonaut
Yuri Gagarin's historic flight, American
astronaut Alan Shepherd went up—and
down—safely for a 115-mile-high sub-
orbital flight. And in February 1962,
John Glenn hurtled into space for a 5-
hour flight that completed three (ull or-
bits around Earth. The space race was
beginning to look like a dead heat.

Then the U.S. began to pull zhead.
President John Kennedy announced that
America would put a man on the moon
by 1970, and the Gemini series of space
shots started in 1964 made some impres-
sive progress toward that goal, Gemini 3
demonstrated  the ability 10 change
course in midflight, Gemini 4 was made
memorable by Ed White's 20-minute
walk in space. Gemini & and 7 completed
a successful space rendezvous, maneuver-

ing to within half an mch of each other.
And Gemini 8 actually docked in space,
attaching itself 1o an orbiting unmanned
satellite.

Project Apollo followed Gemini. How-
ever, it got off 10 a tragic start. On Jan. 27,
1967, there was an explosion in Apollo’s
capsule during a prelaunch test: Killed
were astronauts Roger Chalffee, Virgil
“Gus™ Grissom and Ed White. Despite
those who called for an end 10 the space
program, Project Apollo was resumed in
October 1968,

Powered by the mightv Saturn rocket
{363 feet long, with 7.5 million pounds of
thrust from its first stage, | million
pounds from its second and 200,000
pounds from its third), Apollo 8 took off
for the moon on Dec. 21, 1968, This wasa
trip 300 times farther than the greatest
height reached by any Gemini shot. Apaol-
lo & completed 10 lunar orbits, and then
returned safely.

On July 20, 1969, the work of the
previous 11 vears reached its climax when
Apollo 11's lunar module touched down
on the moon, and Neil Armstrong made
his “giant leap for mankind.”

ITH THE SUCCESS

of the man-on-the-

moon program, NASA

shifted its emphasis 10

some of the vet-unan-
swered questions aboul man and space,
Can hamans live and work in space?
What risks does space travel present?
What lessons can space teach us? The
Skylab space shots of 1973 and 1974
spught the answers to these questions. In
May 1973, an unmanned laboratory con-
taining living and working accommoda-
tions for a 3-man crew was placed in orbit.
Eleven days later, Charles Conrad, Jo-
seph Kerwin and Paul Weitz boarded the
laboratory for nearly a month of experi-
ments, after repairing the damage that the
laboratory had suffered during its launch.
Other crews replaced them, one staving in
orbit for 84 days, demonstrating conclu-
sively that man could survive and work
for extended periods in space.

In the summer of 1975, a pair of Viking
orbiters, each with a lander, went 10
Mars. The landers, self-conmained robot
laboratories, photographed the Martian
landscapes, analvzed soil samples and
monitored weather conditions and mars-
quakes—the red planet’s own version of
earthquakes. The Vikings provided scien-
tists on Earth with the most complete
picture w date of an alien planet.

In 1977, two Vovager missions sct out
to explore Jupiter and Saturn. Photo-
graphs from these two missions have
provided new insights into the nature of
our solar system. Vovager 2 flew by
Uranus last winter and is still sending
information as it heads for Neptune, ap-
proximately 3 billion miles from Earth.

Since 1981, when the Columbiz com-
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pleted its maiden flight, NASA's most
visible activity has been the development
of the Space Shuttle, The development of
a reusable spacecraf is a giant step toward
changing space travel from the possible to
the practical. It is now feasible 10 travel
back and forth berween orbiting satellites
and Earth.

NASA’s almost unbroken string of suc-
cesses over the past quarter-century lulled
many into a false complacency.

The tragic explosion of the Shuttle
Challenger carlier this vear is a grim
reminder that the leap 1o space is a
complex and difficult one. Bur the steady
progess of man toward the stars promises
to continue for many vears to come.

F PRESIDENT REAGAN AND
the aerospace industry get their
way, space itself will become a tool
in the developmeni of an airliner
that can carry passengers from
New York 1o Tokyo in two hours. The
Trans-Atmospheric Vehicle, now in the
early concept stages, will borrow technol-
ogies from the jet age and the Space Age
to take a 400-passenger airliner over the
atmosphere, where it can reach speeds
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The Atlas booster rocket (left) first car-
ried the Mercury 7 astronauts (abouve)
into space. Since the success of the 1969
Apollo 11 mission (right), the goal of the
space program has been to keep man in
space indefinitely.

approaching 20 times that of sound. The
jer age contribution is the ram jet, a
wrbofan engine powered by forced air,
NASA has taken the technology a step
further to produce early concepts of the
scramijet, which combines high-speed hy-
drogen-powered fan blades with forced
air to generate tremendous power,

The Space Age contribution will be in
the combination of ceramic tiles and
strong acrospace plastics to form aircrafl
bodies that can take the friction of re-
entry without weighing too much. Those
gerospace plastics have already made pos-
sible great leaps in aircralt that fly closer
to Earth.

Thanks 10 materials like Kevlar, No-
mex, graphite and epoxy resin, airframes
have grown feather light. Just one look a1
any of Burt Rman's patented sport planes
with the canard noses will reveal the
enormous advances made even in the
small-aircraft market. The Rutan planes
can add square feet to their lifting surfaces
without adding weight. Fewer than 20
vears ago, adding lifting surface meant
adding weight 1o the heavily laden metal-
lic airframes. The advantage of greater
lifting was then lost.

LEFT AND TOP BIGHT PHOTOS FROM MNASA
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Advanced aviation materials have led to
the development in the last decade of
downsized airliners, These 2-engine,
twin-aisle airplanes carry up 10 200 pas-
sengers—more in the updated streich
versions. The Boeing 737, 757 and 767
and McDonnell Douglas twin-aisle pas-
senger jeis have become dominant.

Having convinced the airlines and the
flying public that lighter is better, both
Boeing and McDonnell Douglas are mov-
ing ahead with larger versions. Boeing has
on the drawing board a model dubbed the
717 and McDonnell Douglas is working
on the MD-11x. Both will approach jum-
bo size, but with the advent of new
General Electric and Pran & Whitney
engines, they will remain as fuel-efficient
as their downsized ancestors. The new
engines take advantage of advanced avia-
tion plastics to form discs and seals that
can withstand exireme temperature dif-
ferences experienced at varying altitudes
and super speeds.

All the technology 15 geared toward
something man has become guite at home
with in nearly a century of flyving—short-
duration trips above the clouds. Earth
may seem like a big place to us, but it
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grows absurdly smaller as we look out
toward the expanses of space.

For the most part, U.S. spaceflights
have been short ones, measured in days.
What is needed next is something that will
allow human beings 1o make a more or
less permanent home in space.

The solution is a true space station,
something that 15 more elaborate than
anvthing the United States or the Sovier
Union has put up. It must be in high
enough orbit 1o remain in space for an
indefinite period. And 1t must be continu-
ously occupied,

Naturally, the occupants of a space
station will not remain there indefinitely,
at least during the early vears of such
structures. Prolonged exposure 10 zero
gravity imnduces some distressing side ef-
fects. Hones and muscles weaken, so that
cosmonauts who have staved in space for
half a vear or more have had some trouble
re-acclimatung  themselves 1o normal
Earth conditions. A 3-momh stav, how-
ever, can be handled fairly well, particu-
larly i the astromauts exercise regularly

Plans are therefore under way now 1o
have a space station in orbit at a height of
not less than 300 miles above Earth's
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Despite rragedies, the “right stuff” of
astronauts [tke Neil Armstrong (left) has
kept the space program on track. Reus-
able Space Shurele (right) is the key to
establishing a permanent presence in
space. Space stations (above) will house
labs, observatories and factories for
manufacturing in weightless and hard-
vacuum conditions.

surface. The living and working quarters
may consist of four or five large cvlinders
held together hirmly. Such a space station
should house eight astronauts under
shirt-sleeve conditions, each of them serv-
ing a 3-month shift and each being re-
placed when the shift is over, so that the
space station is continuously occupied.

The value ol such a space stauon 15
manifold. For one thing, long-range ex-
periments can be carried out. Materials
can be processed. Welding and purifica-
tion procedures can be tested on a large
scale and in detail.

Then, ton, Earth can be kept under
continuous observation. For that pur-
pose, the orbit of the space station would
be tilved markedly 1o the equator (28.5% is
the degree of tilt often mentioned) so that
the tropic 2one and both temperate zones
can be viewed with ease.

The space station will be large enough
to store satellites for future launches and
o have facilities for the servicing and
maintenance of satellites already in orbit,
The space requirements for all this will
expand with time, of course, but the space
station will be so designed that it can be
expanded by hooking on additional units.
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The space station can also serve as a
base for the building of sull larger struc-
tures that would be too large and massive
to launch into orbit if they were construct-
ed on Earth. Instead, the smaller compo-
nents will be brought 1o some point in
space that can be reached by astronauts
from the space station, and there they will
be put together.

ATURALLY, SPACE

stations will be expensive

to maintain. Workers and

supplies will have 0 be

brought in and wastes will
have 10 be removed.

One obvious way of making the space
station cost efficient is to have it collect
the energy it needs {rom space,

This is not difficult, in principle. The
station is bathed in sunshine during half
its orbit about Earth—sunshine that is
constant and is not absorbed, 10 a greater
or lesser degree, by an aimosphere. The
space station being planned now, there-
fore, will be equipped 10 exploit solar
energy. The current space-station design
includes banks of photoelectric cells that
will convert sunlight into an electric cur-

POPULAR MECHANICS ® JULY 1984



Boeing 7F7 will use advanced plastics in engines and be more fuel-efficient.

rent. Such photoelectric cells are routine-
ly used for some energy-gathering pur-
poses on Earth right now, and even in
space, though always in small-scale instal-
lations. The solar array used in connec-
tion with the space station would be a
more ambitious and larger installation
than anything we now have.

Not only would the solar arravs meet
the swation's requirements, but they
would charge storage batteries. During
the portion of the orbit that passes
through Earth's shadow, the stored elec-
tricity can be used.

NOTHER WAY TO
make a space station more
self-sufficient, and 1w cut
down the transportation re-
quirements  from  Earth's
surface, involves the matter of food.

When food 15 caten, 115 components are
combined with oxvgen w form waste
material, including carbon dioxide. In the
process, energy is produced that serves to
maintain the life of the eater. Plant life can
be grown, making use of the carbon
dioxide and the wasie w form food and
oxvgen anew, provided sufficient energy,
in the form of light, is supplied.

A greenhouse, then, will be built in
conjunction with the space station. It will
be lit by eleciricity drawn from the space
station's solar arrav, and in it a variety of
fruits and vegetables will be grown. Such
a greenhouse might well supply 50 per-
cent or more of the food eaten by the
personnel al the station.

There is no reason (we can hope) that
the facilities and capabilities of the space
station cannot be open to all nations even
if it is built {as would appear most likely,
at the moment) by the United States
alone.

The work that the station does in re-
pairing, mainiaining and relaunching sai-
ellites may serve as a preparation for the
construction and launching of new vpes
of satellites designed 1o serve new pur-
poses. Thus, it is certain thal scavenger
satellives will have 1o be developed. These
would remove the kind of space debris
that has been steadily accumulating in
orbit about Earth in the 30 vears of the
Space Age. Even small bits of mater,
when moving at orbital speeds, can do
measurable damage on collision.

Then, too, all the work performed by
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the astronauts on the space station will
teach us how best 1o make use of the
special properties of space—zero gravity,
hard vacuum, energetic radiation from
the sun, and so on—for industrial pur-
poses.

Special siructures—{factorics, not 1o
mince words—can be built o take advan-
tage of these properties o produce,
quantity. such objects as electronic com-
ponents and microchips. In such struc-
wres, purification and welding proce-
dures can be carried out, too, as well as an
unlimited quantity of other industrial
steps limited only by human ingenuity in
designing the necessary devices for the
puUrpose.

What's more, the use of anomated
procedures and robots would make un-
necessary the continued presence of hu-
man beings in these space factories. They
might show up only occasionally for some
necessary piece of repair or maintenance.

This might be the beginning of the
transier of much of the industries of Earth
into orbit. It would rebieve Earth of some
of the disadvantages of industrialization,
since some factories would be removed
from Earth’s surface, without depriving
us of the advaniages, since those same
factories might not, after all, be more than
a thousand miles away.

ATURALLY., PEOPLE
would want 1o be able o
move to and [rom the vari-
ous  structures  built in
space. For this purpose,
special vehicles such as the Orbital Trans-
fer Vehicle, or OTV, are being planned.

The OTV will be reusable and space-
based, Once built in space, it would be
bevond the aimosphere and would al-
ready be moving in orbit with a speed
approaching five miles per second. It
would have to add onlv a small amount of
speed 1o move into a higher orbit, even a
considerably higher orbit. For this reason
it would require much less fuel than
vessels that must start from Earth’s sur-
face. It, therefore, would be able o carry
proportionately larger payloads.

The OTYV would greatly increase the
ease and efficiency with which astronauts
might reach the particular height of
22,300 miles above the surface of Earth.
At this height, an object would orbn
Earth in 24 hours, the same amount of
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time it takes Earth to turn on s axis.

I a ship a1 this height were in a circular
orbit and moved in the plane of Earth's
equator, it would move about Earth's axis
in lock step with Earth’s surface. Some-
one on Earth's surface looking upward
would see the ship remaining dirccily
overhead indefinitely, The ship is then in
geostationary orbit and it is enly in that
orbit that an object could be maintained
over one spot on Earth's surface without
the continuous use of energy. (Such an
orbit can also be referred 1o as a Clarke
orbit, after Arthur C. Clarke, the well-
known science-fiction writer, who, back
in 1945, showed how useful such an orbit
could be in connection with communmica-
tions satellites. )

The combination of space stations and
OTVs would make it possible 10 build
siruciures in geostationary orbit. A series
of communications satellites at different
places in this orbit means that signals sent
to the satellites could be semt back with
less difficulty than if each satellite were
moving relative 1o Earth’s surface,

T SEEMS CONCEIVABLE

that selar arravs, miles across,

might be buill in geostatonary

orbit. Where such arrays on

Earth’s surface, or even on the
space station, would be in darkness for
half of the ume, an array in geostationary
orbit would usually miss Earth's shadow
as it turned (due to the tipping of Earth’s
axis). The arravs would enter Earth's
shadow for only brief periods during the
days in the neighborhood of cach equi-
nox. Such an array would be exposed 1o
sunlight for 98 percent of the tme alto-
gether.

Combined with this is the fact that solar
arrays in space can receive sunlight across
the entire spectrum of wavelengths,
thanks to the absence of atmosphere. Tt is
therefore estimated that an array in geo-
stationary orbit will pick up 60 1imes as
much energy as that same array on
Earth's surface.

A series of such arrayvs spaced abom
Earth could convert sunlight first 1o elec-
tricity, then to microwaves. The micro-
waves could then be beamed 1o a receiv-
ing station on Earth (with added
simplicity, since the array would be mo-
tionless with reference 1o the receiving
station). At the receiving station, the
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microwaves could be reconverted to elec-
tricity and distributed over the world.

Unfortunately, however, the geosta-
tionary orbat is a limited resource, for itis
only 165,000 miles long, and only so
many objects can be firted into 1. It will
have 1o be wisely exploited and with
forethought. Clearlv, the nations of the
world will have two collaborate on its
efficient use.

HERE DOES ALL

the material come [rom

to build the various

siruciures In space?

Earth’s resources are
being stretched thin for the needs of
Earth's own population. And even if
enough can be found for delivery 1o
space, the act of delivery would be very
EXPEnsivE.

Fortunately, there is an enormous
piece of real estate that we can reach, real
estate that we already have reached with
old-fashiocned, nonreusable spaceships. It
is the moon,

Once we have space stations in orbit, it
will be only a matter of ime before we
return to the moon. This time, it will not
be for temporary visits, but to stav—al
least in relays. Once we have a permanent
lunar presence, we will be able o study
the moon in detail and use it as a stable,
airless base on which to establish a huge
astronomical observatory.

More than that, we can establish a
mining station there. Detailed studies
have been made concerning the gathering
of ore from the lunar surface, It could be
hurled into space electromagnetically (not
difficult, since the moon’s escape velocity
is noi much more than one-fifth that of the
Earth's}, and there, in space, it could be
smelied with the use of solar energy.

Lunar material can serve as a source of
structural metals, cement, concrete, glass
and even oxygen. With the sun supplying
energy and the moon supplying material,
it will be possible for human beings to
build space structures without calling
upon Earth itself for excessive supplies of
energy or matler.

One might argue that Earth would have
to supply people, but even that is not
necessarily so,

Among the structures that will be built
in space might be space stations so large
that they could hold thousands of people,
rather than a dozen: so large that rotation
al a not-excessive speed would supply a
centrifugal effect that would prove an
adeguate substitute for gravity. This
would avoid the deleterions effects of zero
gravity. In such stations, human beings
might be able to live life-long, generation
after generation.

The space settlements could control the
guantity of sunshine they receive and
would be free of bad weather. They would
keep out deleterious life forms (at least to
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Foint space expedinions will discover mineral resources in the solar system.

a greater extent than we can on Earth).
Conditions on space settlements might
thus prove ideal for farming.

Using the knowledge gained when
greenhouses were added 1o the original
space stations. the settlements could
make use of adequate eveling procedures
and minimal supplies of ferulizer from
Earth 1o produce plants and even small
amimals in supplies far greater than they
themselves would need.

Furthermore, space settlements would
offer an ideal inducement for space travel.
At their distance from Earth, the escape
velocity would be very low. Between that
and the omnipresent vacuum of space,
fuel requirements would be moderate,
and advanced methods of propulsion

(ion-drive, solar wind sailing) might be
made practical. The space settlers would
be far more suited, psychologically, than
Earthmen would be to the undertaking of
long Mights. The space settlers would be
more secustomed to space and to living
inside artificial structures on cveled food,
water and oxygen.

It is they who might make the routine
flights 10 Mars and the asteroids by the
mid-21st century. The asteroids, in par-
ticular, would offer mining possibilities
even bevond those of the moon.

By the end of the 215t century, human-
ity might. in this way, be ready 1o pene-
trate the vast spaces of the outer solar
system, and, eventually, t© move even
bevond—to the stars.
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Our armed forces use the
latest technologies to help

guarantee a peaceful future.

Of A

BY RICHARD REEVES

ecommend 25 knots, sir,” savs L1 j.g.
Scott Larsen on the bridge of the USS
Mississippi. He focuses his binoculars
across 8 miles of the Caribbean, lock-
ing on a dot on a ridge of the Isla de
Vieques. An armored troop carrier.
“Agreed,” says Capt. Phillip Olson.
The Mississippi, 585 feet. 11,000 tons and abour $2
billion worth of guided missile cruiser, seems to sit back
in the water, accelerating like a sports car as she runs for
the beach. The forward 5-inch gun begins firing at the
troop carrier. Each shot pains my jaw and teeth, like a
punch in the mouth. At 8000 vards, the ship wheels to
the right and parallels the shore with both the forward
and aft guns punching shells into the hills with rapid
bursts of smoke and flame. Then she cuts hard right
again and wheels back out to sea, the rear gun continuing
the cannonade.

Six minutes of support fire for landing troops. The
official U.S. Navv designation for the maneuver is Z-40-
G (modified). Larsen and any other sailor who's done it
in the last 40 vears call it *The John Wavne.”

From officer-of-the-deck duty, Larsen, 26, from Doy-
lestown, Pennsylvania, and Annapolis, goes down into
the restricted twilight of the ship’s Combat Information
Center. “The Arcade,™ he had thought the first time he

POPULAR MECHANICS ® JUILY 1586

In Defense

Nation

saw the low-ceilinged 25-by-50-foot cavern. The center
is lighted by the red and green glows from 25 computer
and radar consoles. In one corner, gunnerv officers are
controlling the firing on Vieques, the small island off
Puerto Rico used 1o “qualify”—or test—men and equip-
ment before ships of the line are deploved.

The gunnery officers huddle around their consoles
and map tables, watching on television screens as their
shells explode. Adjusting, adjusting. “*Marine ground
observer reports 40 vards long!” New information is
punched into the combat computers.

Gunnery radar is locked on a cluster of rocks off
Vieques. Using that landmark, computers control the
guns, constantly adjusting for wind and the ship’s pitch,
roll and speed. The computers can find any square meter
on the island. In fact, with the grid maps prepared and
fed into computers over the vears by the Defense
Mapping Agency, the guns and missiles of the Mississip-
pi can find almost any square meter on the planet.

Larsen’s job is more complicated. As missiles officer,
he has to worrv about hitting moving air and water
targets. His two consoles are located between gunnery
and the Relative Threat board, a 10-foot-wide electronic
scoreboard that shows and describes anything in the air
and on or under the sea within 500 miles of the
Mississip.
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“We won't hesitate
to do what has o be
done,” says Nauvy
Lt. Scott Larsen.

Four decks below the young lieutenant, two GSMs
(gunnery mate missiles) sit in a small booth almost
surrounded by a forest of surface-to-air and surface-to-
surface missiles. There are more than 200 of them—the
exact number is classified—in what looks like the
world’s largest automatic vending machine. The Navy
describes it as ““the most sophisticated robotic system vet
built,” It can fire two birds every seven seconds,

They are tactical weapons, designed for protection
against enemy planes and ships. Torpedo missiles are
also on board for antisubmarine warfare, as part of the
Mississippi’s prime mission—protecting the aircrafi car-
rier in one of the Navy’s 13 battle carnier groups. But by
early next vear, the ship will have a strategic role as well,
with the installation of eight Tomahawk cruise missile
silos under the old helicopter pad astern. Then the
CGN-40—cruiser, guided-missile, nuclear-powered
Mississippi—will itself be a strategic weapon. A floating
platform, requiring fuel once every 13 vears, with the
nuclear weapons capability to take out eight Soviet ciies
within 1000 miles of the world’s oceans.

Scott Larsen and the 580 other men on board the
Mississippt are part of the 2.1-million-person, $320
billion American military machine. They are on picket
duty at the frontiers of American power, defending our
nation against aggressors and ready to strike back if we
are struck first. The surface navy, 550 ships, operates
outside the nation’s nuclear triad of land-based intercon-
tinental missiles, Air Force strategic bombers and nucle-
ar-powered, nuclear-armed submarines.

The strategy and the mission of the surface fleet are
built around the 13 giant aircraft carriers and their battle
groups—I13 mobile American air bases, nuclear plat-
forms *“*showing the flag” around the world, ready to sail
“in harm's way."

On the Ticonderoga: new generation in anfi-air warfare.

“We're ambassadors,” says Larsen. *"We deliberately
display our missiles whenever we're in port anywhere. A
big ship, a beautiful ship. an American ship, pretiy
much going anywhere we want to go."”

The cruiser was built in 1978 as part of a group
supporting and protecting a carrier. The surface-to-air
missiles, antisubmarine weapons and electronics are all
part of creating defensive envelopes of up to 1000 miles
around the carrier.

While the battle group is still the core of any naval or
tactical strategy, the Central Command is clearly the task
force concept for the future, It was originally conceived
as the Rapid Deployment Force during a Mideast crisis
several years ago, but the name was changed 10 Central
Command as the philosophy of the task force evolved.
When the Central Command structure is completed a
few wvears from now, it will be able 10 answer calls
anywhere in the world and be in combart in less than a
week.

Headguartered at MacDill Air Force Base in Florida,
the Central Command will ulumately be split into
several 2-, 3 and 4-ship units scattered around
the Atlantic, Mediterranean and Indian oceans.

Supercarriers, support ships and aircraft form a contemporary U.S. naval armada, part of the Navy's rebuilding program.
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Built around the Nimez-class nuclear car-
rier. the command will include conven-
uonal frigates, barleships, cruisers, land-
ing craft and other vessels. But new speed
and strength will come from ships like the
surface-skimming landing crafi nick-
named JEFF-B and the Aegis-class cruis-
er. both now in the experimental stages.

The command’s mission is not simple:
Clear the sea lanes 1o a troubled area.
Establish a presence off the coast. Move
into one or more trouble spots and pro-
vide safe airfields and seaports for landing
troops and supplies.

Size, speed and stamina start with the
Eisenhower, a 1095-foot-long floating city
powered by a pair of nuclear reactors that
can bring her up to 30 knots.

The supercarrier SUpports an air wing
of 95 planes and can house more than
6000 men. It has 4% acres of Mlight deck,
four aireralt elevarors and a hefiv 93.405-
ton displacement.

Backing up the big carrier by the end of
this decade will be the Aegis-class, or the
Figonderoge-class, guided-missile cruiser
It s similar to Larsen’s Missssppr i
concept. Founding vessel of the Aems
family, the i
turbine ship that criises

wdvroga 15 4 Yh3-1001 Zas-

41 more than 30
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Apache AR-1 (left) is an anti-
tank gunship. Pilots will wear
M thnetf t‘MJJ;-

knos, Current plans call for construction
of 15 more Aegrs ships by the wurn of the
century., The armaments undoubtedly
will evolve as new ships are built. but the
viessel is lethal even with its conventional
S-inch. 34-cal. MK 45 guns that back up
the surface-to-air Standard mssiles. A
pair of MK-15 automatic gun svsiems is
designed 10 knock sea-skimming

ol

,,.g

_,Irrnm the back of a _Tg‘rp. Nix kBinds

LHX helicopter-fighter may use
technologies made for supersonic jets.

cruise missiles that v like the Exocet,
which sank the HMS Sheffield during the
1982 Falklands war.

The Ticonderoge is closelv related 10
another controversial ship in the Central
Command’s future: the ver-unnamed
DDG-51. This guided-missile destrover
was planned to be a less costly and slightly
smaller version of the Aegis-class ships.
amaller was the casy part. A classified
congressional audn last vear prediacted the
DDG-51 will cost hall a billion dollars
more than the 51.2 billion Ticonderoga

While the Aegiz-class ship was built 1o

stand offshore and knock air-10-sea mas-

F—

TOW (above) destrays enemy armor

of missiles can be fired from mobile
multiple missile launcher (left).
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M-I tank interior (above) is high tech.
U.5. land operations are based on the
M-1 and Bradley Sighning Vehicle
(right). Both boast powerful arsenals,

siles out of the sky, the DIMG-51 is seen as
a supersurvivable vessel thar can ger in
close to the beach and give Marines strong
artillery and missile support. The 466-
foor DIMG-31s will have steel hulls and
steel-plated superstructure,

Gening troops ashore 5 the job of
standard landing vessels today. But by the
end of the decade, the JEFF-B surface
skimmers will be launched from huge
vessels that can support more than 1800
mien, or from smaller and [aster landing-
ship docks that can carry slightly fewer
than 1000 men.

Why not airlift the mital force? The
Marines estimate it would take 252 C-3
aircraft, 829 C-141s and 166 cargo 7475 10
deliver 30 days’ worth of supplies for an
amphibious brigade. Assuming there are
no major equipment breakdowns, the
cargo planes would take 19 davs 1o hccom-
plish what the pre-positioning arm of the
Central Command could do in a week.

OME MAY CONSIDER THE

MNavy's rebuilding program

overly ambitious. The goal is to

complete the Central Command

as parl of a 600-ship fleet by the
19905, In tesumony before the Senate
Armed Services Commintee, Vice Adm.
Robert Walters estimated the Navy will
spend almost $93 billion over the next five
vears to update the total fleet. A cost-
conscious Congress has been guestioning
the extent of the spending. But no one is
questioning the wisdom of creating the
Central Command and its new concepls
of speedy delivery and support.

The Central Command, and for that
matter the rest of the Navy, is but one of
the financial pressurcs on a Congress not
lately in the mood to continue spending
huge sums on a military buildup. The
Army, oD, is a service going through a
huge transition as our country’s ground
force changes its nature from one of a
“grunt™ foot soldier orientation 1o that of
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a highly specialized. highly mechanized,
high-technology presence in the world.
What can be seen can be hit. What can

be bt can be killed. That best sums up the
realities of the baulefield of 1986 and
bevond. Whatever is visible or emits
noise, light, heat; odor, electrical energy
of vibrations can be detected by modern
technology and quickly desiroved—uolien
with a single projectile at long range, in
the dark and in adverse weather.

The move to high tech in the 19805 has
come about in response to the numerically
superior, armor-heavy forces of the War-
saw Pact on one hand, and Soviei-
equipped forces in the Third World on
the other. As the Army adopted mechani-
zation in World War 11, it has adopied

high technology 1o meet the challenges of

the present and future.

While modern wechnology is the kev o
neutralizing the advaniages of potential
adversaries, the Army remains essentially
anorganization of people, Gen. Creighton
Abrams. former chiel of staff of the
Army, said, “People aren’t in the Army.
People are the Armv." That simply
means that sophisticated technology has
always served the soldier, and no vice
Versa.

Missiles entered the Army immventory
for bevond-artillerv-range missions and
bore names such as the Jupiter, Redstone,

TOP LEET ANCERIGHT: LIS ARMAY PHOTOS.
PHOTO ABCWVE BY BOBERT BRLICE

M-249 Sguad Automatic Weapon
{(above) will be used by all four
services. It fires wp to 700 rounds
a minute or can be used as a rifle
with an 800-meter range.

Corporal, Sergeant, Honest John, Little
John and Pershing. Air-defense missiles
such as the Nike-Ajax, Nike-Hercules
and Nike-Zeus protected not only the
Army in the feld but U.S. metropolitan
areas from air altack, The HAWEK (Hom-
ing All the Wav 10 Kill), Chaparral and
Redeve missiles complemented anti-air-
craft guns in the field.

But the major emphasis of the Army
was fighting guerrilla or brush-fire wars
in which conventional. lightly equipped
forces could respond rapidly. To find and
defeat the guerrilla, the Army developed
new weapons and adopted the helicopter
for wholesale banleficld mobility. As the
Jeep was o World War 11's GI Joe, the
helicopter was to the grunt.

In Vietnam, the infanirvman was re-
equipped. His M-14 rifle, essentially an
upgraded M-1 adopted in 1957, was re-
placed by the hightweight M-16. It fired a
highly lethal. high-velocity 5.56mm bul-
let. The soldier could carry and expend
much more ammunition in bawle, The
squad carried Claymore mines, easily
placed antipersonnel devices that were
very elfective.

Even the combat uniform has evolved.
Dubbed banle dress, it is camouflaged
and protects againsi infrared detection
devices. The old steel pot is giving way to
a new Kevlar-laminated helmet with im-
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WE’VE RECREATED AN
AMERICAN CLASSK.

Daisy Unveils A Collector’s Edition Air Rifle That
Has Been A Century In The Makmg

1986 marks Daisy’s 100th anniversary. When
you've been making and selling precision
airguns for that long, certain things remain
constant. Like a steadfast commitment to
quality and craftsmanship.

Since 1913, the Daisy Model
25 Pump Gun has been a
symbol of that commitment.
That's why we decided
to make the Model 25 Centennial Col-
lector’s Edition rifle the cornerstone
airgun of our centennial year.

Now, you can become a part of
American shmtinﬁji'ﬂsturyr by own-
ing a piece of our history. This very
special limited edition Model
25 airgun is an authentic
recreation
of one of the "r,
1913 originals, % p
right down to the
steel case-hardened
finish pump lever, blued
barrel and receiver.

W)

_ the genuine Mnenr:an

7y oun mmesaﬁ‘ee authentlcafi
- crafted woc boxcl%ntammgmﬁthanni

limited. vratynurnearestmtmg
\ ¥ geods g]ealer today and become a part
ey, .sﬂ“iocﬂ:mhlsl‘ﬂw



The combai aircraft of the future will be able to monitor a pilor's vital funciions and make its oun repairs while in flighi.

proved ballistic protection. Field equip-
ment from tent pegs to packs 15 being
improved. By next vear, another Army
institution may give way to technology.
New computerized dog tags are being
tried by some units. The tags contain a
microchip that encodes name, rank, ser-
vice number and medical history. They
have a 1K memaory, about the same as a
hand calculator,

Recent improvements in weaponry are
even more remarkable. For example, the
venerable Colt .45 pistol is being replaced
after almost 75 vears of faithful service to
the armed forces. The new double-action
Beretta 9mm pistol has twice the ammu-
nition capacity of the Coli. The combat-
proven M-16 rifle is being upgraded for
greater accuracy and stopping power at
longer ranges. The World War II rifle-
man reloaded after eight shots. Today's
M-16 rifleman need reload only after four
times that amount.

Tankers today ride 1o battle in the M-1
or M-1A1 rank. The tanks are powered by
1500-hp turbine engines and protected by
an advanced armor. The M-1 mounts a

105mm cannon, while the M-1A1 mounts
@ 120mm version. Both fire accurately on
the move in all extremes of weather.

Tomorrow's tanks will have a sell-
loading, rapid-fire cannon, a crewless gun
turret and a conirol cab so exotic it will
resemble the cockpit of a modern fighter
plane. A self-loading cannon not only
increases a tank’s firing rate, but it elimi-
nates the need for a manned turret, thus
removing crewmen from a vulnerable
position on top of the tank. This, in wrn,
permits a lower vehicle silhouette, mak-
ing a tank harder to see and hit. Views of
bartlefield 1errain, 1arget-iracking plos,
radar images and other vital maneuvering
information are displayed on TV screens
m the cockpit so the crewmen are never
directly exposed to enemy fire.

An ingenious autoloading system is
alreadv under development by FMC
Corp. of Minneapolis. A motor-driven
carrousel holds 40 rounds of ammuniton
in eight 5-shell clusters. The carrousel
and the individual clusters rotate inde-
pendently so that all 40 rounds can be
brought to the same location for loading,

“"Big Bird" watches over the Soviet Union from space like a huge global lie detector.
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A pivoted transfer wbe picks a shell from
the carrousel, flips it over, slides it side-
wavs and rams it imto the cannon’s
breech. After each firing, an extractor
tube removes the empty shell casing while
the transfer tube returns to the carrousel
for a fresh round. The reload sequence is
sofast it can fire 120mm rounds at the rate
of one every [ive seconds.

HE ARMY'S HELICOP-

ter of the future is the LHX

(Light Helicopter Experi-

mental). It will revolutionize

the concept of a helicopter,
making it virtually a fighter aircraft. Since
prowtyvpes are still being worked on, we
can only speculate on what the final
configuration will look like. However,
designs being developed by contractors
include one made of composite material
bonded ogether with adhesives, one with
conventional bearingless rotor systems
and one with swivel-nozzle engines with-
out rotors. Some can [ly at twice the speed
of sound and all have reduced-pilot-work-
load cockpits.

Even the helmets worn by chopper
pilots are something our of science-fiction
movies, The latest development is a hel-
met-mounted gunsight. All a chopper
pilot has 10 do is look at an enemy target.
The guns will amtomaucally follow his
line of sight no matier which way he
moves his head.

The heart of this remarkable system is a
tny, transparent eyepiece attached to the
pilot’s helmet so that it covers his right
eve. The evepiece is electronically cou-
pled 1o a servo-driven optical scanner
held in a8 movable gimbal mount in the
aircrafl's nose. The scanner, either a TV
camera for davlight use or an infrared
sensor for night vision, follows the move-
ments of the pilot’s head. looking wherev-
er he looks. The cannon, located under
the nose in a similar gimbal mount, is
servo-slaved to the scanner so it points
wherever the scanner is aimed.

Called IHADSS (for Integrated Helmet
And Display Sighting System), the Hon-
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eywell look-and-shoot sight was designed
especially for the new Apache antitank
gunship, but is adaptable 1o other combat
helicopters.

The Army missile mventory also has
been upgraded. The Patriot medium- 1o
high-altitude missile provides the main
defense against high-performance  air-
crafi. The Pershing Il ground-to-ground
missile has double the range and greater
accuracy than earlier models. The Lance,
with a range of 73 kilomeiers, is targeied
against missile sites, airfields, troop con-
centrations and transportation centers. It
has nuclear and conventional warhead
capability.

The Army is honing 1o a high state of

readiness a1 the National Training Center
in the desert of California. Using the latest
computerized techniques and laser tech-
nology, “friendly” and “enemy™ forces
go head-to-head in free-mancuver com-
bat. Sometimes the good guvs win and
sometimes they lose. But evervone learns
lessons that are normally paid for in blood
during the first batles of war.

To get the most training for the dollar,
the Army also has adopted simulators.
Tank crews, for example, maintain a high
degree of gunnery skill without the ex-
pense of firing live ammunition, Re-
searchers are finding uses for computer
technology for everything from commu-
nications, gunnery and maintenance 1o

data linking combat vehicles on the batle-
field.

UST OUTSIDE DAYTON,
Ohio, stands Wright-Pauerson
Air Force Base, a sprawling com-
plex of buildings, tarmac, bar-
racks. labs and an Air Force
museum. You pass the museum
first on your way to the gate. In frontare a
B-52, a B-1, an F-15, a C-130 and a
handful of other aircraft from our past and
present, But vou have to wander farther
down the road to come 10 the future,

That's where the Aeronautical Svstems
Division is located. In a complex of
vaguely marked buildings, the ASD is
working 1oday on the jer fighters, and
even the Army helicopters, of the 1990s
and bevond.

Down one corridor, there's a discus-
sion going on about artificially intelligent
aircraft. A team of Air Force scientists is
working on the Pilot’s Associate, an elec-
tronic brain center expected 1o go inside a
future jet fighter as well as the Army's
LHX hehcopter.

Up a flight of stars, where civilians
don't go without an escort, is 4 corridor of
labs where rescarchers are working on
making the pilot one with his machine. A
team of scientists and Air Force personnel
is working with a helmet that would scare
the wits out of Darth Vader from the

outside, but fill a pilot with confidence
from the inside. The inside of the helmet
contains a set of Y-inch (diagonal mea-
sure) TV screens. The pilot doesn't see
screens. He just sees scenes, A computer
shows him a 3-dimensional picture of the
land over which he 15 flving. The picture
is taken by cameras placed strategically
around the aircraft.

A computer speaks 1o the pilot in gentle
tones. telling him to wrn his head this
way or that. Coming up over the horizon
15 an cnemy aircraflt. A bell goes off (a
chime, really, like those yvou hear in a
department store). A soft woice says,
“Target to vour right.” The pilot looks
down inside his helmer—it covers his
entire face—and sees a set of instruments,
As his eye makes contact with the laser
missile command., he presses a button.
Then he turns has gaze toward the enemy
plane and shouts: “Fire!™ You can't
count to 10 before the enemy aircraf
blows up and disappears from the screen.

In the briefing room, a team of ASD
scientists talks about the fighter of the
future—the Advanced Tactical Fighter.

The aireraft chosen will ultimately replace

the current McDonnell Douglas F-15
Eagle and General Dynamics F-16 Fight-
ing Falcon sometime in the mid- to late
9. The contenders include McDonnell
Douglas, General Dynamics, Grumman,
Boeing, Northrop, Lockheed, Fairchild
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and Rockwell, most of whose entries are
still under wraps.

The ATF will be able 10 do amazing
things. For instance, the Pilot"s Associate
will be able to monitor a piloi’s vnal
functions. At present, it 15 known that
most pilots begin to black out when a
plane goes over 9 Gs, or nine umes the
force of gravity, In the twilight before
blackout, the pilot doesn’t always know
he's about to fade away. If he knew he
were about to black out, he could pull
away from the G-turn and reduce the
force working against his body. The Pi-
lot’s Associate will be reading his vital
signs. It will know when the pilot is
blacking out and will wrest control of the
aircraft from him.

THOUSAND MILES FROM
Wright-Patterson base is the
Grumman Aerospace Corp.
headquarters, where work
continues on the X-29, an
odd-looking supersonic jet that uses
graphite forward-swept wings and a ca-
nard to give it superlift and the ability 10
come in and out of previously impossible
turns. The wings look like they are on
backward. The advantages of the for-
ward-swept wing have long been known,
but untl recently no one could make a
wing strong enough to point into the
girstream at supersonic speeds without

tearing off, Now, high-strength alloys and
graphite composites make the idea feasi-
ble. In conventional aft-swept wings, air-
Mow migrates out woward the tips, impos-
ing an outboard load that resulis in loss of
lift and premature swall. In Grumman's
wing design, airflow moves inward to-
ward the fuselage, leaving the winghps
clear. The benefits are increased lifi,
reduced drag, less danger of stalling at
low speeds and high angles of anack, and
greatly improved maneuverability.

The B-1B is the newest bomber in the
air. It"s also expensive: The 100 produc-
tion mrplanes represent research, devel-
opment, test, design and production in-
vestments of $205 million each. Critics
think the B-1B will be detected and
destroved easilv by tomorrow’s defense
systems. Mhers guestion the need for a
manned bomber mission. Some want 1o
bypass the B-1B in favor of Northrop's
Advanced Technology Bomber with the
latest stealth technigues. Northrop's ATB
is in the testing phase.

The B-1B's most conspicuous feature is
its variable-geometry wing, blended into
the fuselage for best aerodynamic perfor-
mance. Its outer panels are pivoted on
huge titanium-alloy pins nearly 20 inches
in diameter. For rakeoff, climb, cruise
and landing, the wing swings forward 1o
15" of sweep-back angle. For low-level,
high-subsonic speeds and supersonic

A AWAGON,THIS IS IT.

flights, the wings sweep o their 67°
maximum. The wing design reduces take-
ofl distance and time dramatically com-
pared 1o that of the B-52,

The B-1B has three bays that can load
125,000 pounds of weaponry: long- and
short-range  air-to-surface nuclear-war-
head missiles, such as 24 SRAM (shori-
range attack missiles). or free-fall bombs,
either nuclear or conventional (up w &4
Mk. 82 iron bombs). Also, 14 cruse
missiles can be carried on belly stations.

The B-1B is crammed with the black
boxes of modular, self-checking offensive
and defensive avionics systems, each sys-
tem operated by a single crew member.

HE LEADING EDGE OF

our defense systems of the

next century will most cer-

tainly be airborne. In fact,

the Air Force's supersecrer
Space Davision 15 now charged with noth-
ing less than developing, launching and
maintaining satellites that have one mis-
sion—to keep an eve on Earth,

From 100 miles above Earth, a multi-
faceted “Big Bird” satellive keeps watch
over dozens of Soviet military installa-
tions, crossing over Russia every 9 min-
utes. Iis cameras can be programmed
from Earth stations to zoom in and out,
photographing wide fields of view or
moving in 5o close that a trained photo-

THE 740 TURBO
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The “Star Wars" concept: airborne defense to shoot down enemy missiles in space.

graphic interpreter will be able o identify
individual vehicles on the ground.

Like a global lie detector, America’s
system of sensing devices in air and space,
and on land and sea, p up and relays
data 1o skilled analysis. This allows the
United States o determine whether the

ns are living up to a treaty.
ites will form the core of what has
been called the “Siar Wars” defense svs-

tem. It 15 still being developed, even in
basic format.

The general idea of the svstem 15 &
series of satellites that immediately detect
an  agg ir's  actions—such as  the
launch of a missile toward our country. A
satellite would relay the information 1o
computers, which would in turn relay the
mformation to defensive satellites strate-
gically placed in Earth orbit. The defen-

sive satellives would be armed with lasers
or other advanced weapons and would
knock out the incoming missile well be-
fore it had a chance 1o reach U. S, territo-
ry. Or the computers would alert defen-
sive ground-based missiles 1o be launched
to destroy the incoming missile. In either
case, computers—machimes—would bear
the brunt of our defense.

ODAY, HOWE

of the U.S. defense is still in

the hands of people, not ma-

chines, People like Lt. Scott

Larsen aboard the Mississip-

fi. And Larsen iz gung ho. “If you

snooze, you lose,” he said 1o me once as

we hurried between decks. “What?"' |

said. "“Oh,"” he smiled. “It's an Annapolis

n. [ use a lot of them.™

does. He reminds me a lot of John

Glenn. Not the senator of odav, but the

voung Marine captain of yvesterday in the

film *“The Right Stufl.” Larsen has it. He

served a hitch as an enlisied man in the

Marines before going to the Naval Acade-
my. And I'm glad he's on our side.

“T love the military,™ he savs. ©1 love
discipline. There i1s more responsibility
and opportunity here than on the ouiside.
The harder you work in the Navy, the
more work they give you,”

The loyalty of the men [ spoke with on
the Mussissippr was, depending on their
rank, to their buddies, their department,

ER., MOST

NORAD Command Post: Deep in Cheyenne Mouniain a sophisticared defense system wartches for a possible antack,
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the ship, and most often 10 the Navy.
Only Capt. Phillip Olson mentioned the
country, and then only after the Navy.
Controversies and doubis in Washingion
about the cost and potential vulnerability
of carrier battle groups—or even the
chance that surface navies might be irrele-
vant in nuclear exchanges or limited land
wars—are not part of the conversations
over the coffee endlessly brewing on
board the Mississippi.

Olson, Larsen and the rest are intelli-
gent and dedicated men sent out to do a
difficult and dangerous job, and no tem-
porary shipmate can fail to be impressed
with how they do it. If the job is not new,
the way it is done is constantly changing,

“We used to do mule work, Now the
seaman is a technician, sitting 41 a panel
watching lights go on and off,” says Chief
Petty Officer Duane Johnson, the senior
enlisted man on board, “Orders used 10
be orders. Now they sound like sugges-
tions because each man’s job is impor-
tant."”

“Technical background and the hand-
eve coordination learned in video-game
parlors are becoming more and more
important here,” Olson says as we walk
the deck woward the Maypole antenna on
the bow that connects the Mississippi's
computers with other Navy battle com-
puters over thousands of miles. We are
talking about how technology and tech-
nique have changed since each of us
graduated from college as engineers 25
years earlier,

We pass a couple of sailors—sonar
technicians—and Olson says: “Those
voung men know more than we did when
we graduated. In fact, they know more
than graduate electronic engineers did
only 10 or 15 vears ago.”

ANEUVERS ASIDE,

there are few John

Waynes in the Navy any-

more. The talk in Offi-

cer's Country—the ward-
room—and the corridors where seamen
sleep in stacks of four is not of God, Mom
and country but often of salaries, promo-
tion and “re-up” (re-enlistment ) bonuses.
Larsen is paid more than 530,000 a year.
The average pay for the enlisted men on
the ship is $14,000. In the 7-foot by 10-
foot cabin Larsen shares with another
junior officer, his side 15 lined with techni-
cal manuals and photographs of missiles,
not of his wile, Susan, branch manager of
a bank back in Norfolk, Virginia, or their
vear-old son, Gregory.

The Mississippi and the United States of
America depend now on men like Scont
Larsen. “We are here to maintain what
vou have at home,” says Li. Larsen, who
was away from his own home for all but
rwo weeks of the first vear of his first son’s
life. **W'e won't hesitate to do what has to
be done. Mot in the U.5. Navy. We're
ready.” ™
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DOW CORNING

DAY
=\ Want to apply

silicone sealant like
a professional?

Use a soapy old

Over time, ordinary caulk cracks
and falls apart. When that

happens, it's time to remove the
old caulk with a screw driver and
replace it with a durable seal.

B DAP® DOW CORNING® l
General Purpose Silicone
Sealant is the

perfect solution. It's so
— flexible, it adjusts to
movement and
weather changes. Just
squeeze it into place.

The trick to getting
a smooth bead is to
tool over the fresh
sealant with an old
spoon dipped ina
-~ soap solution.

~ | You'll have a pro-
fessional-looking
long-lasting seal to
protect your house!

Depend on .,
DAP

*Dow Coming is a registered trademark of Dow Corming Corporation, USA

Dow Corning Silicone Sealants
were used on the Statue of Liberty in
its recent centennial restoration.
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With agriculture in the
doldrums, farmers are turning
to new technologies to increase
profits and harvests.

BY JANE HOWARD

ou see it on Scott Tollefson’s face when
he guides vou on a pickup truck tour of
his partnership’s drip-irrigation sys-
tem and minimum-tillage machin-
erv—thought to be the most advanced
equipment in the world—on 4500
acres of cotton fields outside Casa
Grande, Arizona, You hear it in Larry Traubel's voice
when he describes his computer-controlled sprinkling
system for 640 trellised acres of Granny Smiths and three
other varieties of apples near Bonita, Arizona.

In the most discouraging times American agriculture
has faced in decades, these voung farmers, who look as
resolute as astronauts, are determined to keep their place
on what Tollefson calls the cutting edge of technology.

“Back in the boom days,” Traubel says, “‘anybody
could make a buck.” But of the 650,000 Americans who
now farm full ume (half a century ago the figure was
every other person), 20 or 30 percent will be forced 10
find some other way of life within two vears. “Our
production and efficiency are haunting us, biting us, so
to speak,” one farmer says. “The economy’s like a
balloon filled with water. You can just squeeze the water
around s0 many ways. In a world market there’s no
getting around it: American farmers are competing not
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In a wheat field in Arizona,
Scornr Tollefson of Sundance
Farms shows his newest farm
tools: PVC piping and a
computer. The drip-irrigation
system allows Tollefson and
farm oumer Howard Wueriz to
automarically apply fertilizer,
weed killer and pesticides,

with individuals in other countries, but
with governments. America is going to
have to learn to produce more for less.™

Producing more for less is what Trau-
bel, Tollefson and other farmers through-
out the country are struggling to do, “We
were kind of renegades. Everyone
thought we were crazy,” says Tollefson, a
former entomologist, of the early days of
drip-irrigation technology. “But we kept
on testing new wavs of doing things."”
Testing also agrees with Traubel, who
savs, “Computers are really neat. With
fine-tuned irrigation practices like tem-
perature sensors in the ground, vou can
start at midnight and arrange any repeti-
tion you want for the sprinklers, depend-
ing on what season it is. If 1 was on mv
own, I'd have o get up a1 three in the
morning and change the water.”

That is the romance of farming. and
perhaps it is a contributing factor 10 the
problems in American farming today.
America knew the romance—clean liv-

Newfangled methods of farming com-
bined with old-fashioned resolve are
producing more crops for less.
ing, carly rising, do-it-voursell every-
thing—was coming to an end two decades
ago. At first, farmers started o sell off
leveled land o real-estate developers. The
late Sen. Everett Dirksen of Illinois be-
moaned the fact that “land is bringing

greater profits than labor.™

In recent vears, farm equipment, taxes
and other costs have risen meteorically,
while world competition has kept prices
down at the farm. Last vear, a group of
folk, country and rock musicians banded
together to put on the Farm Aid concert to
raise funds for farmers whose land was
threatened with foreclosure. In 1984,

farm foreclosures were up 60 percent over
1983, They were up 80 percent over the
period 10 vears earlier.

Is farming going the way of the steel
industry? Many experts say il is. Out-
moded methoeds and international compe-
nbion seem to be reducing our power as a

= producer nation. But, as with sieel, farm-
- ing may be in a period of change rather

than one of total defeat. In 1880, there
were a little more than 4 million farms in

America on about 840 million acres of

land. By 1945, farm acreage had grown 1o
1.1 billion acres, but it was held by only
5.8 million farmers. The American [arm
was changing from the single-family oper-
ation 1o the corporate megafarm.

Starting in the 1960s, the decline in
familv farming acceleraied and the acre-
age itself stopped growing. By last vear,
just 2.5 million owners were controlling
fewer than 1 billion acres.

While the numbers are depressing o
the romantics. they do not tell the whole
story. For instance, while sale of tradi-
tional farm machinery (tractors, back
hoes, reapers and pickers) is down, whole
new fields of technology equipment have
opened up. These have anracted a new
breed of entrepreneur farmers working as
family businesses and in partnerships
with co-ops.

Specialized machinery (top left), hydroponics (top right) and laser-guided levelers (above) help produce record harvests.
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(One farmer can’t afford a new laser-
guided tractor rig. But Southern Califor-
nia co-ops have been gobbling up the new
breed of farm implements at a quickening
pace in the past five vears. Laser-guided
tractors are used by lettuce farmers to
level land with accuracy 1o thousandths of
an inch, ofien doubling productvity at a
single farm. Laser-guided devices are also
being used for irrigation projects and
other precision farming chores.

URING THE FUEL
criunch of the 1970s, trac-
tor manufacturers followed
the lead of the big auto-
makers and downsized
their rigs. For the small-farm operator
and the greenskeeper, smaller was better.
But for the midsized farm and the mega-
farm, the resulis were disastrous. Now
tractor manufacturers are looking to larg-
er-sized rigs with high-tech engines that
are efficient and powerful. Ford Tractor
has on the drawing board a big-horsepow-
er rig that by the next decade will be able
10 haul major new technological advances
like the lightweight laser-levelers with
great fuel efficiency being developed by
the U.S. Agriculure Department.
Tollefson and Traubel aren’t farmers
because their fathers were—they
weren't—Dbut because they have chosen to
be. S0 has Bill Crane of Arthur, Tlinois.
Crane spent his first 15 vears in Spring-
field, Massachusetis, where his mailman

father raised him in a tenement and
bequeathed to him the *r™ he still adds 1o
the word “idea.” Then, at the end of a
summer vacation on his maternal grand-
parents’ farm in lowa, he decided 1o stay
put instead of going back East with his
parents. “‘l chored,” he savs, “for my
room and board.™

By the time he graduated from an lowa
high school in 1958, he was hooked on
rural life, if not on full-time farming.
Today, tending 80 acres of corn and
soybeans as one of this country’s 1.7
million part-time (armers, he is also an
entrepreneur whose ideas about drainage
and irrigation are regarded as among the
most innovative in modern agriculture.
He has developed an irrigation sysiem
that in 20 vears' time, he believes, may
prove as important as the development of
hyhbrid seed corn and the use of fertilizer.
“l don’t know where 1 picked up the
habit,” Crane says, “but [ like to think in
the abstract, turn things inside out. Most
farmers don't do that.” More farmers are
going to have o,

"Welcome To Arthur,” say billboards
in this town of 2122. “You're A Stranger
Only Once.” In a $32-per-night room at
the Arthur Country Inn, a sign says,
“Please Treat Our Towels Respectfully.”
Arthur could hardly be more reassuringly
quaint. Amish and Mennonite families
from outlving farmsieads park their
horse-drawn carriages across from the
Old Heidelberg, where dinner, served at

noontime, rarely costs more than 32, Men
are bearded, women wear bonnets and
their laundrv—all decorous blue and gray
and white—is hung to dry on clotheslines
even in the coldest weather; these sects
have no use for washers, drvers, cars or
other signs of worldliness. When an
Amish girl went with an “English™ family
on a shopping trip from Arthur to Deca-
tur, a city 40 miles away—which her
people equate with Gomorrah—her par-
ents were appalled 1o learn that she had
been for a ride on an escalator.

Bill Crane 15 Methodist, not Amish,
and verv much a man of the modern
world. Nobody questions his place as one
of the more imposing citizens of Arthur.
He has been 10 West Gérmany several
times on business and seen most of the
United States. “1 guess [ could live any
place 1 wanted to,” he says, “but [ don’t
know where ['d mather be than Arthur.”
The wwn's calm tempo suits him, and his
house, on the road just north of town, is as
good a headguarters as any for W.E.
Crane Inc.—Farm Drainage and Water
Management Systems.

His business 1s, as he sometimes puts
it, ditch digging. Using elaborate machin-
ery of his own design, he digs wrenches in
the rich black soil surrounding Arthur
and installs slotted pipes on slopes where
layers of soil 2 1o 12 feet deep allow
artificially maintained water levels, sup-
plied from wells, streams, ponds or irriga-
tion ditches. Water control devices,

Most imporiant farm
invention since the i
plow; mechanical reaper "} LANRE
(right), introduced in [
1830s. Crude steam
engines, like rotating
tiller {above), began
o replace the horse.
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Early tractors (above) were
powerful and riveless, bur oo
expensive for most farmers.
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placed every 1%: or 2 feet of elevanon
difference, drain water from the ground
and save it there until it is needed for
irrigation. Then the devices force it 1o rise
and seek nts level. Sometimes Crane de-
cides which fields to drain on the basis of
infrared photographs that he takes from
rented airplanes. “Infrared,” he savs,
“cuts through the haze real good, gives
more control, sharper definition. can spot
disease and determine whether something
is over- or underwatered.”

The “ditch-digging” business has be-
come much more complex than any of its
participanis let on. In Greeley, Colorado,
for instance, USDA ditch diggers have
constructed a network of drip-irmigation
devices linked 10 a computer and a series
of sensors called “‘mass-flow poro-
meters.” The pinky-sized porometer is so
sensitive it can register the opening and
closing of the stomata cells in a plant's
leal. When the microscopic cells close,
the plant is in need of water. That fact is
transmitted 1o a computer that starts wa-
ter {lowing down the line where the
thirsty plant lives. When the stomata cells
open again, the water is shut off automati-
cally. Virtually all the water is used up by
the plants. Not many drops are lost 10
vaporization,

A new device that can produce fertilizer
on the spot can be expected to be in
operation in large dry areas of the country
by the end of the decade. Aeronaurical
engineer Moshe Alamaro’s device is

mounted on a light truck. As one field is
harvested, the remaining parts of the
plants are shunted into & tiny furnace
whose indirect heat starts a rapid and
continuous fermentation process. The re-
sult is nitrogen-rich filler that is then
pumped with water into a waiting field 1o
make a healthy bed for the next crop.
Adjacent fields can be used instantly 1o
fertilize one another.

The purpose of the new technology is 1o
make each farmer’s field highly efficient.
One might call them food factories in
future vears.

Irri-Dirain, as Crane calls his system,
uses the same pipes to drain fields when
the soil is too wet, as it often is in east-
central Illinois, and 1o irrigate them, from
below the surface, when the soil is too
dry—as it often is. “We're doing what the
weatherman is failing 1o do,” says Crane.
“A farmer can have the best seed corn
going, but if there isn't enough rain, he's
out of luck. Modern machinery, hybrid
seeds, imsecticides, germicides and the
ability to harvest are all very well, but not
when yvou can’t control the weather.

“It"s & cruel paradox,” he says, “when
vou have wet fields in spring, when every
planting delay reduces vield, followed by
drought during important stages of plant
development., when yield is further re-
duced by lack of moisture. It's worse
when falls are wer, with difficult harvests
and vields reduced sull further,”

With Irri-Drain, a system that costs

600 1o 5700 per acre to install and is now
being used in 26 states, the farmer can
adjust precisely the water table he wants
with completely buried, remotely con-
trolled and monitored automartic devices.
“The system,” savs Crane, “uses much
less water and horsepower than conven-
tional overhead irrigation systems, with
no evaporative loss. It allows earlier
spring planting dates.™

Crane is also nationally recognized for
work in another realm. His only advanced
diploma is a certificate from the Closed-
Loop Earth-Coupled Heat Pump Work-
shop, conducted by Oklahoma State Uni-
versity in February 1983, Earth-tube air
tempering systems, which Crane works
on during his off-seasons, bring cool air
from the ground in summer and warm air
in winter through a system of 15 pipes.
Condensing water—accumulating at a
rate of as much as 12 gallons an hour—
runs into a sump at the bottom of the well.

“It's 10 times more cooling than air-
conditioning - systems, pumping air up
and running a fan, allowing the earth to
act as a heat transfer,” says Crane,
“There's a lot of mass down there, People
in the heating and air-conditioning busi-
ness know absolutely nothing about
irenching and geothermal hear under-
ground and vice versa.” Earth-tube heat
exchangers, he savs, are a cost-effective,
feasible supplement to ventilation sys-
tems. They can replace most or all of the
average ventilation heating fuel needed,

Early combines were powered by 33-mule
reams. Modern harvesters (inser) are

WAAIN PHEITC FROM THE NEW YORK PUBLIK LIBRARY.
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faster and more efficient.
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as well as provide substantial summer
cooling for animal housing. These sys-
tems relax sows, induce them 1o nurse
better and increase the weaning size of
their young. They also are uscful for bull
semen collection: “When vou're collec-
tn' it, you want to make sure thev're
feehin’ good,” says Warren Goetsch of the
state university's agricultoral engineering
EXIENSION Service.

“Bill,” savs Goetsch, who has worked
closely with Crane, “is not a fimflam
artist. He's genuinely interested in mak-
ing a living and making sure his services
will enrich the business as well as the
personal lives of people he works for™
Professor Carroll J.W. Drablos of the
agricultural engineering department of
the University of [llinois also has strong
praise for Crane’s work, “We in the
university are not always able to jump as
fast as we might like, but we feel we have a
lot to gain from watchin' Bill real close.”

America’s rural universities started out
as colleges of agriculture and engineering.
In the post-World War Il years, they
added schools and became universities.
Two forces have driven the rural schools
back into serious farm research: greater
competition for the best students and a
fresh call for new farm developmems.

Since the 1960s, viniculture and wviti-

culture, the sciences of making wine and
growing grapes, have blossomed at
schools across the nation. At the Universi-
v of California at Davis, researchers are
cranking out new grape-picking machines
that destroy fewer grapes than their pre-
decessors while picking at a faster pace.
The advantages are many, including a key
point: Wine grapes should be picked on
the dav when they are perfect for making
wine, High-speed picking makes better
wine and more of ir. Similar work ar
Cornell University has led 1o the develop-
ment of specialized harvesting machines
that have doubled the New York wine-
grape harvest since the end of the war.

More obscure research art these schools
has led 10 new developments in microcli-
matology, the study of climate changes in
small areas, such as the grape-growing
valleys of California. Today, scientists
using computers can  predict minule
weather-pattern changes and save entire
crops from frost and disease.

University researchers have reached
into other areas of science and engineer-
ing 1o produce equipment for the 19805
and 1990s. Ar Syracuse University, Pro-
fessor Lawrence P. Feer helped start a
veritable tractor revolution two vears ago
with the introduction of his 1200-pound
Grizzly tractor, 11 has 16 soft rubber tires

Bill Crane's Irri-Drain draws water from fields when they're too wer and stores i,
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thai help it move over a variety of terrain
almost on cat's paws. Again, the result is
MOre Crop per acre.

Arizona Stale University researchers
have used advanced aviauon materials 1o
construct an open-air greenhouse for de-
sert farming. The experimental farm sta-
tion in the Arizona desert is designed 1o
overcome the major temperature shifts of
the region and 1o conserve water. In the
daytime, the desert’s temperature can rise
above 1007, while at nighttime the air gets
chilly and sometimes even forms a frost.

With the open-air greenhouse, re-
searchers have been able 1o work the
desert soil, plant legumes, water them
and keep in the sun’s indirect heat while
reflecung away direct heat. At mighe,
when temperatures plunge, the air inside
the jet-age plastic canopy stays warm and
maist. The development may open thou-
sands of new farming acres in the South-
west in the next decade.

"Have you had supper yer?” a visitor
arriving at the Crane household at 5:30
p.m. is asked. The visitor, who hasn't, is
at once seated with her host over plates of
pot roast, baked potatoes, home-canned
beans, apple pie and iced tea. The rest of
the family has already emen. Rita, who
canned the heans and who teaches typing
and business at the Arthur High School,
is off 10 cheer the Arthur Knighis J-V
basketball squad, which includes her son
Jim. Jim plays the trumpet and may
become a draltsman, ““There's a lot of him
in me,” Bill Crane savs. “He's my re-
placement, that's for sure.” Jim's sister
Susan, a saxophonist who may teach
botany, has gone oul 1o earn money baby-
sitting. For Christmas, the Crane kids got
a 31500 computer— **a bunch less than
the $10.000 we spent on our own first
one,” their lather says. Crane is con-
vineed that wday there are two kinds of
kids growing up, those who undersiand
computers and those who don't.

Across the room are Compact Discs of
Ravel’s “Bolero” and Bach organ pre-
ludes plaved by E. Power Biggs. “All my
lif¢ I've wanted 1o hear that majestic
sound of the Trimity Methodist Church.”

Crane doesn't want to take o much
credit as an inventor. ““A lot of what we do
is merely fine-tuning ideas from guys who
were truly the leaders, guys who lived a
long time ago and gave us such a vast
knowledge to draw on. I'm not sure
people who had the wughest job weren't
the originals with horse, chain and crude
surveying equipment in Lincoln’s time.
And let's not forger—we're amazingly
dumb sometimes—that tile for drainage
was used before Christ.

“Technology is good,™ he says, “but it
can be a mixed bag. The fanciest tractors
with the most gadgets won't be cost-
effective unless thev're truly needed. Oth-
erwise they're just gadgets, a mockery, a
joke.” For all the aerial photography he
does, making infrared pictures, he has no
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wish 10 possess lus own airplane. **Small-
business men who do,"” he says, “in my
experience, almost always. go under,
There are more urgent things 1o worry
about. Geting technology 1o the market-
place 1s hard, especially when technology
15 50 much ahead of itself. You have to sell
all the ime. Sellin’, as someone said, is a
lintle like shavin'—if you don't do it every
dav, vou become a linde bit of a bum.™

HE JOB OF SELLING
technology has fallen on the
government agencies that
fund development. perform
research and then field-test
the new devices. A mew tractor for the
megafarm, called The Spanner, is coming
within five vears. The machine, currently
being tested by the Agriculiure Depart-
ment’s Research Service, has a 30-foor-
wide frame that can ull five times the
number of rows as the traditional single
tractor. Several American manufaciurers
are toving with the idea of The Spanner,
but first thev'll have to see it caich on.
That job will fall on select agriculwral
exlension services working with farmers
o improve productivity
At West Virginia University, an engi-
neering team recently completed work
with the Agriculture Department on an
apple picker that has a robot arm capable

The U.S. farm may look the same, but technology is changing its operarion.

of grabbing a tree, shaking off the ripe
apples, carching them as the picker rolls
down the grove and dropping them dain-
tily into a storage bin. The device was first
used at the experimental station, then ata
handful of extension service locations,
and is now on the market.

Uniil recently, farmers were slow 1o
grasp the meaning of leaps in genetic
engineering and the sell fell once again 10
the USDA. But once the farmers are sold,
the technology flies faster than even re-

search bureaucrats can comprehend.
Take the rapidly growing indusiry of
eugenic cattle development. Thanks 1o
the 1970s development of frozen embry-
0%, the beel industry s suddenly finding a
new source of profit. Frozen embrvo
entreprencurs pay high prices for a bull
with a well-documented family line—one
that produces fast-growing offspring with
excellent beef-bearing characieristics, An
embryo from a desired mate can be frozen
until the sample of prize-bull semen is
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TANK MOUNTED COMPRESSOR

For your local dealer call BOD-543-8291. In 0hio, 513-3

67-3125




purchased from any one of the growing
number of banks, The resulis have been
felt in the pockets of caule ranchers.

In plant genetics, the new buzeword is
“rissue culture.” Take a tiny cutting from
a desirable tree and place it in a gel with
the proper balance of nutrients and vou
have a plantable sprout within weeks.
Within a vear, the sprom becomes a
hearty sapling. Within five vears, it is
vielding fruit. Farmers have been slow 1o
adopt the ussue culture revolution, Bu
the USDA recently announced s first
crop from a grove grown from cuttings
started in a single jar. The grove pro-
duced 125 pounds of apples five vears
after the cultures were placed in the gel.

It doesn't take a genius 10 do the
arithmetic. USDA scientists predict en-
tire new fruit-producing farms will begin
to emerge within the next five years, some
of them becoming highly productive in
the mid-19%0s on land that is vacant
1oday. When the lumber industry accepts
the tissue culiure phenomenon, things
can be expected 1o improve in an industry
that is hurting a1 present.

“A man only has 20 or 30 crops in his
life,” Crane savs. ““You're only going to
harvest so many crops.” He would agree
with Larry Traubel, whose Granny Smith
apples flourish in the desert, irrigated by
computer-run overhead sprinklers, that

e

YOUA

UINCLOG A DRAIN:

“outdoors is the place to work. [ decided
that when I was a linle guy.” He would
also agree with Scont Tollefson, whose
cotton-growing techniques are admired.,
and imitaed, by visitors from lsrael,
Huiti and Ausiralia. that “we can't wail
for new developments to come down the
pike. We have to start now.”

OR AMERICA, NOW IS8

the time to start in two other

areas loosely related to agri-

culwre:  hvdroponics  and

mariculiure. Hydroponics
was resisted by farmers back in the 19705
when the USDA began o make new
strides in the development of chemical
mixtures that could grow bumper crops in
water. It was the wave of the future.
Farmers would later run o embrace the
technology, which lets them grow crops
vertically on small patches ol enclosed
space. But it didn™t catch on like fire until
the early part of this decade, when a
number of nonfarming enireprencurs be-
gan looking at the possible profits. Today,
the USDA counts 900 purely hvdroponic
farms across the nation.

In maricultore, sea food is grown in
artificially constructed environments. In
the Bahamas, the U.S. Geological Survey
has helped fund an Alaska king crab
ranch as a demonsiration project. It is

INFLATE A TIRE.

jer Pal® the first tankless air compressor
piug it in, set colar ceded dial, and go.

g plece tool kit include

built upon an arnficial reel where the
crabs can be grown under strict control in
underwater compartments thar  keep
predators out. The University of Califor-
nia at Davis is working a shrimp ranch on
the California coast. There, a perfectly
balanced brine filled with nutrienis is
used 1o raise a bumper crop of shrimp. It
reminds one of Ben Franklin's vision of a
trout farm “where a man-made brook can
be kept under control for the raising of
fish for commercial purposes.” Frank-
lin"s trout farm was just a dream. Dis
reality is replaved each vear in Washing-
ion siate and in eastern Connecticui,
where man-made salmon haicheries are
replenishing an almost dying population
of food fish, making Franklin's dream
words 1o live by, That is fitting in the
American [arming community. where
words to live by are cherished.

In Tollefson's living room, on an end
table next o his wife's trampoline, 15 8
Bible. On Traubel's kitchen wall hangs a
sampler that savs, *“Who planis a tree in
the sod and waits 1o see believes in God.™
On Crane's wall, next to his home photo-
copy machine, a sampler says., “To a
friend's house the way is never far.” The
unassuming pioneers who choose these
unassuming senliments are proving, by
their mastery of technology, that farmers
need not be a vanishing breed. ™
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Space Age materials and sophisticated

design are changing the way
we travel the oceans.

New Man

AndThe

Sea

BY WILLIAM F. BUCKLEY JR. AND CHRISTOPHER BUCKLEY

¢ scheduled a lunch and got quickly
to the point, spending only 10 min-
utes on the maladministration of the
economy by Congress, the Fed, the
Executive and the Supreme Court.
He wanted a sailboat. *I don’t mind
telling vou that what I want isn't
exactly conventional. 1 want the best. 1 want room to
move around in. | want to be able to live in that sailboat.
And [ want to sail in that sailboat, not putter around.”

William Simon, former treasury secretary, was actual-
ly asking for advice. We told him that we had reduced
our own ambitions and now owned only a little 36-foot
sloop. Never mind. He had read our books and he knew
that we liked as much comfort afloat as a true sailing boat
can get. 1 want that, plus.”

We met a few times on the subject and, as inevitably
happens any time sailors sit down to talk about a project,
what materialized was: a list. This list went on at
considerable length. The boat would be—"what would

POPULAR MECHAMICS ® ILLY 1985

vou think of 150 feet? A thoroughly modern vessel,
everything in it that one could want for a long, comfort-
able life at sea and in port.”

For the first time the subject of cost came up, and he
asked what we thought it would require to maintain such
a boat as he had in mind. We asked him, did he know the
law of Rusher's Gap? Well, we said, it’s easier to explain
a posteriori—by giving an example.

You want to build a swimming pool and the pool
construction agent makes a few calculations and tells you
he figures it will cost $10,000. But vou are a man of the
world., You do not get deceived by these seductive
improvisations. You know perfectly well it will end up
costing $13,000. Rusher's Gap is the difference between
£13,000 and what it actually ends up costing.

At which point, trying to act like men of the world
(though come to think of it, in respect of a knowledge of
the expense of maintaining boats, we guess we gualify),
we said: “Put it this wayv: Figure it comes down to about
the same as maintaining a Learjer,”
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The state of the art in high-powered luxury vachts: Wellcraft's aerodynamic Italia 50.

He liked that. He has a Learjet.

We recommended Sparkman & Stephens as design-
ers, and gave him the name of the finest sailing captain
we've ever been at sea with, specifying only
that if they liked each other and made a deal, our captain
would not be available during the month of June 1985,
“We're going to cross the Pacific together.”

OMETIME AFTER MIDNIGHT, A COU-

ple of hundred miles southeast of Hawaii,

Capt. Allan Jouning, a New Zealander,

climbed up on deck of the sailing ketch Seales-

tial. We were adjusting the down haul on the
spinnaker boom, the wind was steady at about 15 knots,
the skyv was brazenly clear. He pulled out a beer from the
deck cooler, and we spoke of the new boat being built in
Italy, under his super-
vision, for our new
friend. We asked how
many crew would be
needed 1o sail the 124-
foot beauty (the overall
length 5 & S persuad-
ed our friend was right
for the boat he
wished), and the asion-
ishing reply to that
question tells most elo-
guently the story of the
modernization of sail-
ing craft. Answer: five.
If he had said 15, we
would not have been
surprised, For vears
we raced a 40-footer, a

Aguasport’'s Osprey 196 15 the latest in center-console fishing boars.

crew of eight a near-absolute requirement. Our cruising
60-foot schooner Cyrana, obliging charterers, required a
crew of four.

The world had changed: Simon’s boat would sail with
one captain, one engineer, one mate, one hand, one
cook. They would 1ake her anywhere in the world,
sailing day and night.

“The most automated bugger,” the captain classified
it, he had ever imagined, let alone laid eves on.
Aluminum hull, two 56-kw. generators, nine seis of 8-
volt cells (3700 pounds of batteries for more than 2000
amp-hours), 4500 gallons of fuel (figure 25 gallons an
hour for engine plus generators; they'll need charging
only four hours per day). You have 200 at 10.5 knots,
roughly L.A. w0 Honolulu, But it's a sailboat, which
means vou don't have to worry, really, about fuel
going anywhere, from
anywhere.

“Of course,” the
captain said, “‘every
couple of months we'll
need to bring people in
at port and do our
heavy  revarnishing,
that kind of thing.
There's going to be a
lot of wood on her, and
vou'll need ouside
help 1o take care of
that.," But at sea, just
five people. That's all.
The engineers will
have spent a week or
more at each of the
firms they're buying
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the big units from: the engine, the refrig-
eration, the electronics, the generators,
“We'll be pretty much self-sustaining.”
said Jouning, who has never been known
to err about anything, save the date at
which his daughrer would arrive on Earth
(two days after this conversation, three
weeks late).

We asked him the following afternoon,
when our whole crew was sprawled about
the cockpit in the ropical, steady, down-
wind breeze, enjoying drinks before sup-
per, to tell our friends the amazing details
about the boat.

“Tell them about the sails, Allan.”

Well, the captain said, put it this way:
To get any of the sails 1o do anything—1to
go up or come down, to contract in size to
exacily the desired area or 1o expand—all
yvou'll have to do “is press a button.”
Chris Buckley, sipping a margarita and
wearing dark glasses, to mute his inso-
lence, observed, “What's so new about

Communications? Our friend consid-
ered, but finally rejected, a 340,000 satel-
lite system. This is, as vet, an unsightly
colossus sheathed by a huge dome, within
which gyvroscopic compasses keep their
eves trained on the relevant satellite.
True, the results are miraculous: You get
to use your telephone as you would the
phone in your home.

However, Simon will settle for the
conventional Single Side Band, plus, of
course, teletvpes (great energy consum-
ers, by the way), and around the corner
there is GPS (Global Positioning System).
Meanwhile, there is SatNav and Loran
and radar and (we know because we've
sailed the oceans with him) Allan Joun-
Ing’s sextant.

It does not do today, anymore than
during the golden age of ]-Boats, to count
dollars dismavingly while satislving the
compulsive desire to sail grandly. The
miracle is thai—always excepting those

-
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Power in the pasi: a pleasure boat
regana in 1932 (above). A crew of
five kepr the sails taut on this
1938 staysail schoomer (right).

that? Press a button s all Pop ever does 1o
manage the sails on this boat.,” We are
embarrassed to admit that some members
of our crew were amused by this.

How, we asked William Langan, the
principal designer ar Sparkman & Ste-
phens, does he explain the paradox that
soon after the time sailboats ceased 10 be
utilitarian, rapid progress was made in
their design?

“It hasa lot to do,”" said Langan. whorat
age 30 presides over a staff of 13 design-
ers, succeeding the legendary Olin Ste-
phens in his title as chief designer, “with
the huge change in materials."” Both fiber-
glass and aluminum are lighter than
wood. The advent of dacron, as a replace-
ment for heavy cotton, made sailboars far
less labor-intensive. And, of course, there
was the development of the roller furling
gear, which changed sailing forever,
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distempers of ocean that, when they come
around, simply move modern technology
out of the way and take over—contempo-
rary materials provide what for so long
seemed impossible: The combination of
11a lot of room, 2) stowage for everything
vou need or want, including a pipe organ
and a jacuzzi, 3) propulsion mostly by sail
and 4) only five people running a boat
longer by 34 feet than the Mavflmwer.

We do not need the word of the Nation-
al Marine Manufacturers Assn. 1o con-
firm the evidence of our eves, which is
that boating is growing as never before.
The buying public is—buying.

And i's more than accessories. The
indusiry has come up with new hull
designs, new materials and improvement
of heavy component parts of boating, like
mMolors.

Package boats are big. They are the
easy-go approach 1o boating. Buy the
package and 1ake off. They include, as a
rule, the boat, motor, trailer and drive-
away accessories, Many packages are less
than $10,000, with $9995 seeming 1o be a
magic number.

If vou are a sailor in the Wwmorrow-we-
may-die mood, have a look at the new
Hatteras 41. a large fiberglass sporis-
fisherman fabricated f[rom high-tech
lightweight materials. Inside the luxury
maodel is a queen-sized master stateroom,
a guest room with upper and lower
berths. a gallev with full-size refrigerator,
freezer, range and microwave oven and
the latest stealth technology 1o evade your
banker when he comes chasing vou in his
Mosguito.

If speed, not luxury, is what you want,
have a look at the new Cigarette 38; or the
Chris-Cat, with speed up to 100 mph. Or
the Fountain 12-Meter, with its twin 330

LEFT PHOTD BY MOTOR BOATING AMD SARLING,
RGHT PHOTO BY NEW YORE YACHT CLLE
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Wise Buy

When you match an outboard to your new boat,
go value shopping, not bargain hunting.

Your outboard is an important part of
your boating investment, so be sure
you get the best value.

That means getting an outhoard
that's technically advanced, like a
Johnson® to give you more important
features now, better resale down
the line.

And it means not settling for
anything less than an outhoard that
performs like a Johnson. Fast.
Strong. Smooth.

The outboard you choose should
have a simple and precise oil-
injection system, a rugged single-

piece crankshaft you can count on,
and full corrosion protection. Like a
Johnson.

And value means an outboard with
a reputation for dependability, one
that's backed by a nationwide
network of servicing dealers with
parts in stock when you need them.
Like — you guessed it — Johnson,

Truth is, you're going to find that
no other outhoard comes close to
measuring up to Johnson value. And
that's why, throughout the world,
more boaters run Johnson outboards
than any other brand.

Ask about the optional OMC 1+ 2™ L
Extended Protection Pfan available n D n
from your Johnson dealer. For the

name of your nearest Johnson dealer Number one in the world
call 1-800-255-2550. ©1986 Dutboard Marine Corporation. All rights reserved




Retractable hydrofoils speed this
powerboat of the futire (above).
Pool and helipad are optional,

engines. Look, and lust,

Even if vou're not among the
family members of “Dynasty” and
can't see wvoursell spending so
much on a plaything such as a boat,
remember that you can have fun at
sea on a dinghy, an inflatable and
EVEen a canoe.

But the seas and lakes and inland
waterways of America are not just
for pleasure, although of all the
uses we make of them, pleasure is
surely the greatest.

Commerce, however, is whai
makes our country run, and com-
merce has been responsible for so
much of its growth since the afore-
mentioned Mayflower crew threw
the anchor overboard at Plymouth
Rock.

“Technology,” the critic John
Leonard once wrote, ““is the enemy
of grace." Nowhere is that state-
ment more lugubriously true than
in America’s most graceful field of
endeavor—the merchant ship.

E ARE NOT AN-

cient  mariners. But

when Chris  Buckley

first went 1o sea, as an

18-vear-old  deckboy,
ships still looked like ships. Container
ships were still in their adolescence then;
the Ultra Large and Very Large Crude
Carriers (tankers) were in their infancy
and our beloved drv cargo freighter was
entering old age. She was only about 15
vears old but, generically speaking, her
days were already numbered. We knew it
was only a matter of time before her
owners sold her 1o the Greeks.
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She took us around the world in just
under four months—to Hong Kong, Ma-

nila, Singapore, Bangkok, India, Ceylon.
Her holds were filled with cinnamon, tea,
tin, coconut shell charcoal, sparkling
wine, liquid latex, machine guns, apples.
There were helicopter blades, frozen lob-
ster tails, shrimp, raisins, a limousine, a
truck, color TVs, oy models, bags of
penicilling, several thousand paperback
copies of the works of Guy de Maupas-
sant,

There were only five or six containers
aboard, and we resented them fiercely.
They were impersonal. You couldn’t tell
what was inside them. We were glad 1o
see them go. It was remarkable, on the

PRA ILLUSTRATIONS BY M BLASER

Sailboats (left) will have self-

steering and computer-adjusted
wing masts of carbon fiber.

other hand, how quickly they could
be offloaded, put on waiting flatbed
trailer trucks and driven off. Good
riddance. We could use that space
for real cargoes.

Sixteen years later, we are in
Savannah, Georgia, a long way, in
every sense, from that Far Easiern
winter of 1970. Savannah has its
charming paris, but the container
port at the Georgia State Docks is
not among them. It smells of sulfur
and looks like a parking lot for 7000
or 8000 containers, those 40-fooi-
long recuilinear things vou 1ry 1o
avoid on our nation's highways. Tt
is late in the afternoon, and the
MYV American Califormia is making
her lines fast to the quay.

From a distance you would be
forgiven for not recognizing her as
a ship. The containers are stacked
five high on her decks. There are
about 1000 of them on deck, anoth-
er 1200 or so below. She and her 11
sister ships can carry more containers
than any other vessels afloat,

Did we say she? Okay, a ship isa ship is
a ship, and no matter how ugly she is, she
at least deserves the traditional female
pronoun. She is, in fact, an econoship. The
designation is apt. Nothing wasted here,
not even two letters of the alphabet. As
Bob Cutler, Savannah marine manager
for United States Lines, the company that
built and owns her, describes this state-
of-the-art vessel: “They were built as
large as possible, to carry as much as
possible, with as little crew as possible,
with the most efficient engine possible, so
as to make as much money as possible.”

We start up the gangplank, and after 50
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HARD DRIVERS
AREN’T CHANGING
THE WAY THEY DRIVE...

-« THEY’RE CHANGING
THEIR MOTOR OIL.

Quick starts. Vicious weather. Tough terrain. Big loads. Stop-and-go traffic. .
Even if you're driving o high-reving turbo, 4x4, or pickup—if you're driving
it hard, you want maximum protection.
You're locking ot it: Chevron Custom Matar Cil,
FACT: Chevron Custom exceeds the performance specifications of every
single LLS. and foreign car manufacturer.
FACT: Every drop of Chevron Custom gives you the added confidence of
built-in viscosity stabilizers and patented anti-wear compounds.
MAXIMUM PROTECTION: Against friction, corrosion,
excess engine wear. Maximum performance — for maximum
confidence.
Chevron Custom Motor Oil. The oil hard drivers are
changing to.
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r .k‘l .
Capr. Ed Newman on the bridge of the American
California. The instrument under his arm allows him ro
pinpoint the posinion of his ship anywhere on the globe,

steps or so realize we are now a good distance ofl the dock. On
our first ship, vou could practically leap overboard if vou really
had 1. Then it's into the elevator—vleparor?—for the 6-level
ride up 1o the bridge. Having reached the bridge. we walk
outside and peer out o » acres and acres of containers, look
straight down and are hit with a momentary dose of acrophobia,
We are now 10 stories over the water

HIS IS A B1G BABY, ALL RIGHT, 950 FEET
long, 106 feet wide, The latter 15 “Panamax.”
meaning that if she were any wider she’d need to be
greased with Vaseline to get her through the Pana-
ma Canal, 8 prospect no one would relish, given

how much of her there is
it those who spend many an hour in small sailboars rying
keep from being run over by such as the Amencen California,
there is datum. From where we are standing, we cannot see
anyvthing less than 1000 feer in front of her bow, Apropos of this,
the captain joked to his third mate, “We just watch ‘em
disappear on one side and hope they come out on the other.” We
give a lintle shudder. It would take 8 minutes and 50 seconds for

Containers cover

the deck of the

950-foot ship
(above). They're
even siowwed
behind the main
house (left).
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®
Everymorning youreupat  onyour feet. No matter how /many

dawn.You putyourbootson,and ~ hours you put in.

haul yourself to the job site. If you don't own a pair of
Inch by inch the building Work-Lite boots, all we g

goes up. And our countrygrows  cansay is this. Why .48
stronger because of it. make thisjob .28
For over 100 years, wevebeen any tougher @&
making work boots for guys like  on yourself than
you. Our Work-Litesarestrong it has to be?
enough to take the toughest work,  \WOLVERINE & WORK-LITES-

yet [iéht enough tobecomfortable A hghter, tougher boot for men who work.

©1986 Wobrrine World Wide, Inc,, Rocklond, M1 49351




the Califormia, fully Joaded, to come 1o a
full siop—3573.7 meters from the point
where her engine were reversed. By then,
we and our sailboat could be a fiberglass
purée about 2 miles astern,

By now, it i5 a given thar enormous
ships carry tiny crews. There are 21 men
aboard. That means a lot of overtime for
the crew, most of whom work 14- 10 16-
hour days. The chiel mate has to stand
watch—on top of all his other duties. He
15 looking pretty bedraggled, having lost
20 pounds on this last trip.

Economy is also the enemy of grace.
The smokestack is aluminum. To make it
out of rolled steel would have cost more.
No one could say exactly how much that
saved. She was built in South Korea in
eight months at a cost of $47.5 million,
and we would guess less than 510 of that
was spent on aesthetics. You want art? Go
10 3 muscum.

Ashore, we had been told with a wry
smile that about the only thing American
aboard the Amencan California was the
flag. Not quite true, as it turned our. Her
engine 15 a 28,000-hp, slow-speed diesel
Sulzer. built in South Korea under Swiss
license.

The American California had steamed
out of Savannah on Nov. 15. Then,
around the world in 83 days, with stops at

Nuclear-powered submarine tanker (above) would ship oil from Alaska year-round.

Future superships will hold 2000 containers and 600 autos.

New York City: Rotterdam, Nether-
lands: Fos, France; Suez, Egvpt: Jeddah,
Saudi Arabia; Khorfallan, United Arab
Emirates; Singapore; Hong Kong; Kao-
hsiung, Taiwan; Kobe and Yokohama,
Japan; and Long Beach, California.
None of these stops ook longer than 36
hours. “When these ships get in,” said
Jim Gillen, U.5. Lines' port engineer.
“it’s like @ pit crew swarming around a
racing car.” That’s one reason so many of
the old sailor towns—the Motomachi dis-
trict in Kobe, Balumore's East Baltimore
Street, Boston's Scully  Sguare—have
died out. Most of the great old seamen's
haunts have been wirned into hat bou-
tigues, designer ice cream parlors and
bars, O tempora, o mores . . . . Container
ports, because they need so much space,
tend to be a 350 cab ride from 1own.
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HE ONE PART OF THE
ship that did bristle with
good old  made-in-the-
U.5.A, swifl was the bridge.
We were agog. We might as
well have been aboard the starship Enter-
prise, it seemed so sophisticated. The
array included a:
® Computerized, dot-matrix Bell Log-
ger, which records every instruction to
the engine room (Siemens—West Ger-
man J;
® Rayvtheon D999 fathometer (U.5.);
® Sperry SRD-301 Doppler Speed Log
(U.S.);
B Magnavox MX 1142 Satellite Naviga-
tion system (U.5.3;
® Decca Radio Ranging system (British);
® Northsiar Loran 7000 (U.S5.).
One company was the hands-down

TOP LLUSTRATION @Y EO VALIGLIRSKY. LEFT LLUSTRATION B
ATLANTIC CONTAINER LINES: RIGHT PHOTO BY HYLMDAI

Special ship is designed to carry only cars and trucks.

winner. The gyro compass, repeater,
Seathru radar. Collision Avoidance Sys-
tem and steering column were all made by
Sperry, The CAS 1l, which idennifies
radar “targets” and plots them, emitting a
sound alarm when a target comes within a
certain distance, was perched alop an
enormous console. Asked why it was so
large, the radio operator, Barry Hamilion
of MNantucket, Massachusetts, grinned:
“So vou can crawl inside and hide if
yvou've got trouble.”’

The steering column, a Sperry SRP
2000, is an intriguing piece of high tech.
A video screen tells the helmsman every-
thing he could possibly want to know, and
more—speed, heading, rudder angle, rate
of turn, shalt speed. slip ratio, fuel flow,
fuel usage. o name a few. The helm is
generally only on manual while entering
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EVINRUDE =
OUR TECHNOLOGY KEEPS US FIRST

BORN IN THE USA. ? o e ! -l marine engineered oil injection, too. And now we

d ol offer automatic oil injection on all outboards from
i e, - 4-HP to the awesome 3.6 XP™ V-8.
Evinrude is first on the race circuit, too, with

the first five-time world champion on the
Formula 1 circuit, the ultimate test of
outboard performance. But we're

Every brand of outboard today,
domestic or foreign, can trace its roots
back to Ole Evinrude's workshop. His
1909 design, the world's first, revolu-
tionized boating. But even more
important, every major advance-

. even more proud of our reputation
ment in outboard technology
Sluia thae ko iie ks e as the world's most durable
Evinrude name.

We not only invented out-
boarding, we also introduced

outboard. It's the

kind of exceptional

durability that makes

the optional 1+2™

Extended Protection

Plan the best pro-

the first electric, re- tection plan in the
mote steering and alu- industry. High tech-
minum block outhoards. nology. Performance.
And we led the pack with Durability. Three rea-
the first V-block design, sons why Evinrude *
including the first V-4, outboards traditionally
V-6 and V-8 outboards. have the highest resale
Evinrude invented E v’ n Ru B E value of any !lIJrand. You'll
counter-rotating props see what we mean when you
st Thi R =EXP 200 check out the new Evinrude
topped that with the first 2 line for 1986. For the name
automotive-type power steer- ) '?!, ' ) of your nearest dealer call
ing system. We were first with . = 1-800-255-2550.

Expanding the limits of outboard performance.
EVINRUDE =

¢ OUTESAND ML CORPORATION FIBE B1L NEGHTE RERERVED

A RGO GROUR O T TR AR COARGRATION



They say it takes a big computer company
to build a big computer. But Goodyear said, “Want to
bet?” and built a super computer for NASA. It can add
or subtract 6.5 billion times a second. Which makes it
one of the fastest computers in the world.

They say your knees and ankles have to
take a pounding when you go for a run. But Goodyear
said, "Not so,’ and created Wingfoot™XL, a new ma-
terial for insoles. It eliminates 97 percent of the shock.
So you can strengthen your heart, without weakening
your joints.
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or leaving port. The steering column is
integrated with the SatlNav, which auto-
matically guides the ship from one ““way-
point,” or preprogrammed coordinate, w
another.

All pretty heady to a former deckboy
who used to steer by a liquid compass. We
did see one familiar sight: two chrome-
plated voice tubes (Phooso-wwheest! “This
15 the bridge. Gimme more steam, dam-
mit!") alongside the steering column.
They seemed to be the only nostalgic
touch aboard the whole ship. The captain
said they were never used, and we under-
stood why. Anyone over 5-foor-5 would
have to crouch to blow them. There is
something ironic about a gigantic ship
being built by short people.

And gigantic seems to be the waich-
word for the maritime future. Gigantic
transports and wankers will get larger vet.
It's the econoship syndrome at work
again. More payload per trip means more
cost efficiency.

In addition 1o gigantic, the trend wall be
to specialization. Already, we see this
developing as large transports are de-
signed to handle dedicated payloads or 10
accomplish very specialized tasks.

OSSIBLY THE MOST FAS-

cinating proposal for a dedicar-

ed maritime vessel is a design

for a huge anker submarine

that would operate below the
ocean surface and even be able o go
under the polar ice cap.

Imagine a submarine with a hull 90 feet
deep, and 140 feer wide for most of its
length, which is. mavbe, a little more than
a quarter of a mile. Fill in with enough
natural gas, compressed into a liguid for
crvogenic storage atl temperatures below
—260°F, 1o incinerate a medium-sized
city in one instantaneous fireball. Like ut
so far? Then put in a methane-fired
boiler, or even a nuclear reactor, wo charge
a turbine with enough superheated steam
to drive two massive screws. Now, navi-
gate the whole thing from Alaska to
eastern Canada or Europe under the polar
ice cap.

It's perhaps the most fascinating con-
cept advanced as a solution to the major
problem of the Alaskan North Slope: not
how 1o produce oil or natural gas, but how
1o move the vast amounts already discov-
ered to world markets.

Washington's favored soluton, howev-
er. takes the form of a proposed 4800-mile
pipeline branching off in Canada to termi-
nuses in Chicago and San Francisco. It
would be the largest private construction
project ever undertaken, at an astronomi-
cal cost of $43 billion.

By comparison, General Dynamics
calls for a fleet of 17 submarine tankers,
cach costing about 5700 million 10 pro-
duce, plus another $3 billion 1o $4 billion
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in shore faciliues. Reactor-powered ver-
sions of the sub—the “nuke option”—
would cost an additnonal 525 million
apiece 1o build.,

Besides costing almost $30 billion less
than the projected pipeling, and being
much preferred from an environmental
standpoint, the submarine tanker offers
the flexibility 10 react to marketing,
which, in terms of perroleum, usually
mieans political conditions.

Liguid natural gas handling, of course,
invelves more critical sysiems than does
transportation of heavier petroleum prod-
ucts. The LNG sub would have six 340-
foun-long cyvlindrical cargo tanks. Inside
the steel pressure hull of each would be a
layver of insulation identical 10 that lining
the spherical tanks of LNG ships now
operating: mechanically avtached isocvan-
urate (foam) pancls. This svstem has a
designed boil-ofl rate of about 0.2 percent
per dav. An air-flled space between the

They say there’s just no way to make

inzyiation and (he pressure hull would today’s lighter cars ride like yesterday’s heavier cars.
allow for inspection and repair access. i =
The tank material inside the insulation But Gﬂﬂd}'ﬂﬂl’ said, "Is that so?” and went on to cre-
would be nickel steel, built 1o withstand . . . :
the extra pressure should malfunction ate air sp".rmgs for a mmputerwe-fi EllEpEﬂElle'l system.
prevent venting of boil-off gas. So even lighter cars can corner like a running back

A main variable-ballast ank running diidali &
down the center of the submarine would and ride like a dream.

provide the necessary seawater ballast for
submerged running with or without cargo
(LNG tanks cannot be contaminated
while deadheading). General Dwnamics
believes the general undersea operating
routine would involve nothing outside the
realm of current military submarine oper-
ations. A heavy array of electronic and
somar sensing  instruments, however,
would be necessary lor detection of un-
dersea obstacles.

RCTIC SEA ICE-PRES-

sure ridges extend more

deeply below the surface—as

much as 150 fect—than they

do above it, and would pro-
vide a primary mavigational hazard. The
tanker 15 designed 10 operate at @ maxi-
mum depth of 600 feer. The pressure
hulls would have a collapse depth of 1000
feet. Mormal cruise would probably be at
about 300 feet, depending on available
depth and presence of surface obstacles,
It wouldn't pay 1o run deeper, since a
midwater laver, extending from abouw
600 feet down w 3000 feer in Arctic
oceans, is actually warmer by several
degrees than the 29°F surface laver, and
this would only work against the crvogen-

ic cargo insulation. Sudden or massive See how much you can do when you don't
release of LNG into the much-warmer " =
seawater might result 1n a spontaneous listen to what the}‘” BE}"?

cx,,:;!ﬁmmn—_nul'uhi} 15 tn.aui]}*__surt. *.?_,
¢ nuchar-powered versiom of the Goon o YEAR
tanker, while speedier and more economi- ﬁ

cal 1o operate, would require some back-
up source of propulsion in the evemt the

« §9Aq The Goodyear Toe & Rubber Company
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reactor had 1o be shut down for emergen-
cv reasons while the ship was submerged
under ice.

General Dyvnamics engineers believe a
storage-battery svstem could suffice, al-
though an auxiliary diesel engine, fueled
by LNG and liguid oxvgen, might be
preferable.

It 15 esumated that a seabed cargo-
transfer facility. would give individual
tankers no more than a 24-hour turn-
around time in Prudhoe Bay. The pro-
posed fMeet (17 non-nuclear or 14 reacior-
powered)  would have a  cargo-lifi

capability of 2 billion cubic feet of natural
gas per day—every dav.

T WAS DARK NOW, AND

the stevedore gangs had arrived 1o

begin the offloading. 1t would 1ake

four gangs of 28 men abour 24

hours to do the job. Thar may

sound fast, but apparently it isn't, Char-

lew Rhodes, the California’s 33-vear-old
chief mate, shook his head.

“This 15 bush league compared with

Rouerdam,”™ he said, where a toal of six

lunl,a horemen unload the boxes at the rate
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I fied, regal, even, ves. beautiful.

of 40 an hour. Here they do 25 w0 30—"if
they're good.™

Even so. it would 1ake five noncontain-
erized [reighters, each manned with five
gangs, 1o offlead and load as much cargo
as these four gangs can on the California
in the same amount of time,

Mot surprisingly, containerships have
changed the way of life for longshoremen
as much as they have for seamen. Fifteen
vears ago, there were about 20,000 in this
countrv. Now there are fewer than
10,0000,

O course, what makes it possible 10

—— offload and load the Califmma with 600-

odd containers is not the men. It is the
machines. Four enormous cranes roll up
alongside the ship. At night, with the
cranes’ bright arc-lights blazing, it is a
tableauw straight out of War OF The Waorlds.
These German container cranes are im-
mense machines, dwarfing even the Cali-
forma's superstructure,

A lintle over 24 hours afier she pulled
in, the Califormia 1s back oul 1o sea, being
guided by satellites o the same ports from
which she had come.

“Oine most perilous and long vovage
ended,” wrote Melville in Redbum, “so
begins a second. And a second ended,
only begins a third, and so on, for ever
and for ave. Such 15 the endlessness, vea,
the intolerableness of all carthly effort.™

As the pilot boat pulled away and we
watched her fade into the night, we no-
ticed a wonderful thing, The containers
that were stacked high on her deck had
disappeared. and she looked, for the first
ume since we met her, like a ship, digni-
e

PHEMOBY VG SILE

a‘H'vEmﬂrl-ﬂ‘ of a bygone era: Sailors ad-
Just the rigging of the USS Gloria dur-
ing the Bicentennial celebrarion.
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ESCORT is the one det

driving and leave the radar worries to ESEUR’T.
Unsoliclted lal
Im & test of all ng brands, the experts

at Car and Oriver ma
ESCORT “is clearly the

value, customer service and performance...”
Chances are pretty good you know someong

wha owns an ESCORT. We've been around since
1978, which is an eternity in this business,
So we'll stand on our reputation. Ask around.

Check Our Referances

We'll bet the first thing our customers
will tell you is that ESCORT works. It finds
all kinds of radar: X band, K band, over hills,
around curves, moving mode, instant-on ambush,
Whatever the trap, ESCORT finds it. And this
long-range detection |s followed up with a full
report on the radar's strength. You can read
this report on the analog meter. You can hear
this report on the audio warning, pulsing slowly
when the radar is weak, quicker as it strengthens,
then constant as you approach range.

ESCORT even uses a separate waming tone
for the two radar frequencies, “beep” for X
band, “brap” for K band. The two radars behave
differently. Trust ESCORT to keep you informed.

Mo Faisa Moves
The second thing our customers will tell
you is that ESCORT doesn't cry wolf, Dur special
ST/0/P™ (STatistical Operations Processor)
gircuitry recognizes and rejects the most comman
source of false alarms, the ones that set off
less-sophisticated detectors up to a mile away.

A Dutch Uncle
The third thing our customers will tell you

is that we make shopping easy. We sell direct |

from the factory only. Just dial toll free. No

traffic delays. No parking hassles. No waiting |

for a salesman. Why wait for him anyway? He
won't understand how radar works, so he can’t
be of much help with your problem.

Our sales staff are trained radar experts.
They don't sell cameras and calculators too.

ERAHs

s

We can’t name everyone
who owns an ESCORT, -
but we can tell you why they do.

HIGHWI

R -mﬂ o .

Don SBwavely
Bobby Rahal

Anatoly Arutunof

Rocky Aoki
David Hobbs
Skip Barber
Yoshizo Shimano
Lyn St. James
Chris Mather
John Buffum
Grayden Obenour

Michael Kranefuss

Bob Sinclair
Hurley Haywood
Scott Hughes
Bill Mitchell
Reeves Callaway
Jon Lowe
Jim Fuller
Robert Redford
Bob Sharp
Bill Scott.
Ron Forth
Vasek Polak, Jr.
Dave Wible
Jerry Wolf
Larry Shinoda
Jerry Galvin
Paul Naberhaus
Jim Trueman
William Hopkins
Don Knowles
Herb Adams

Just radar detectors. They know the problems
you face. And they're onlya toll-free call away.
Our sales people wol't give you the run-
around if you ever need service after the sale
either. They're here till 11:00 p.m. on weekdays
and 5:30 on Saturday. call the same tall-
free number, i
Join the hn

It's easy to try ESCORT. Dial 800-543-1608.
Delivery is 85 quick as UPS and we pay for
shipping. If that's not fast enough, Federal
Express guarantees 48-hour delivery for only
$6.00 extra.

Take the first 30 days as a test. If you're
not completely satisfied in that time, we'll re-
fund your purchase and your return shipping.
There are no hidden charges. We also back
ESCORT with a one-year imited warranty on
parts and labor.

Let ESCORT solve your radar problem,
Judging by the owners wa can mantion, you'll be
in good company.

Try ESCORT At No Risk

ESCORT $245 (Ohic res. add $13.4B tax)
Shghtly higher in Canada

TOLL FREE 800-543-1608

= P

By mail send to address below. Credit
cards, money orders, bank checks, cer-
tified checks, wire ransfers processed
immediately. Personal or company
checks require 18 days.

ESCORT

RADAR WARNING RECEIVER

Cincinnati Microwave
Department Q68T

One Microwave Plaza
Cincinnati, Ohio 45296-0100

& 1988 Cincinnal Michowae, s,







The desire for fun

and the search for profit
make America’s way of play
a billion-dollar business.

BY JEFF GREENFIELD

mericans,” Mark Twain wrote in Let-
ters From The Earth, “work harder a1
having a good time than at any other
single endeavor.”

If Twain ever came back to Earth for

a visit on a sunny Sunday in Orlando,
Florida, he might be forgiven for con-
gratulating himself on his insight. The restaurants of
Walt Disney World’s Contemporary Resort Hotel are
filled with families urging each other on toward a swift
conclusion of the meal, the faster to jump aboard the
Monorail, the faster 1o enter the Magic Kingdom, the
faster to beat the crowds to major attractions such as

Space Mountain and 20,000 Leagues Under The Sea.
Grown-ups—the fathers, generallv—guide their pla-
toons down Main Street, maps and guidebooks in hand,
cameras at the ready for an appearance—live and in
person—by Goofy, Pluto, Captain Hook and, first
among equals, Mickey Mouse himself. The battle to
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Pursuit Of
Happin

place one’s child in the friendly arms of a walking,
breathing Disney creation would do credit to a Stanley
Cup hockey final.

By the end of the day—as the crowds stream out of the
Magic Kingdom for a Monorail ride back to a hotel or
automobile, as the exhausted grown-ups sling their sons
and daughters over their shoulders—a stranger might
well wonder whether “leisure™ is the right word to
describe so frenetic an activity.

Yet, in a larger sense, “leisure” doesn’t begin 1o
describe the inventiveness, the energy and the remark-
able economic power that an America increasingly
obsessed with its after-hours life has injected into the
business of play. In our time, *‘the pursuit of happiness”
i5 not simply a line from the Declaration of Indepen-
dence, It is an element of our society that is transforming
where and how we live.

You can, if vou choose, prove this fact with numbers:
We spend some $200 billion a year rooting for the Mets,

THE FTHON, BLECH GARDENS, TAMPA, FLOMDWPHOTO 8Y SKP GAMDY 249



cheering on Rambo, weeping at Carmen, hiking through
the Appalachians, motoring through the Rockies, find-
ing the right tennis shoe, and otherwise divertng
ourselves from the pressures of work, school and family.
But America is a rich country; a $4 trillion-a-year gross
national product leaves lots of room for diversions.

You can measure our love of play by other numbers:
50 million of us pay to watch professional baseball: 30
million cheer on the football teams of pro and college
ranks; 60 million root home the horses every vear; and a
similar number thrill to the smell of burning rubber and
exhaust at the auto races.

Other cultures, however, pack arenas for cricket,
rughy and soccer, and for all the pop psychology about
the uniquely American obsession with sports, no state-
side passion can match the specter of a European soccer
game turning into a fawl riot.

No, there is something else that marks the American
way of play, and that is the astonishing interaction of the
search for fun, the search for profits and the American
capacity to invent new goods—and new ways of life—in
pursuit of escape.

TRIP TO THE LAKE OR MOUNTAINS,

for example, hardly evokes visions of high

technology. But high tech has had a marked

impact on the outdoors. With 20 million

Americans setting out each vear to hike,
fish, scuba dive and explore, it's not surprising that
businesses of all sorts have taken aim squarely at the
market.

For instance, one in every 10 U.S, auto sales repre-
sents a recreational vehicle. Automakers are not exactly
inattentive to this fact. That's why Honda has come out
with a 4x4 Fourtrax, an off-road All-Terrain Vehicle
powered by a 350-cc engine and equipped with a 5-speed
transmission, including reverse,

Or take the appeal of water. New materials have made
possible sturdy, water-resistant, incredibly lightweight
boats that can easily be tied to the roof of a car for a quick
drive 1o the nearest lake. The Hobie 17, a 1-handed una-
rig catamaran made of Mylar, sells for under $4000:
That's probably less than the cost of lumber. If you can
pay more—say, about $10,000—you can buy into a new
class of bass boats capable of 80 mph, or buy a center-
console power boat.

Even the simple fishing rod, once the symbol of a pre-
technological Norman Rockwell America, has been
revolutionized by the urge to turn someone’s leisure into
profit. Rods made of graphite and Kevlar have brought
down prices, while giving a fisherman a far better
“signal™ from Jure 1o rod blank. Rod grips have electric
hand warmers, and reels feature programmable elec-

250 O PHCITEY BY WALLIAM ALBERT ALLARD, IMAGE BANK,

Cinderella's Castle towers over Walt Disney World in
Orlando, Florida, where millions qf people visit every year.
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Houston's summer heat and rain are never a factor ar the
Astrodome, the first of a growing number of domed stadiums.

tronics. Daiwa produces a microcomputerized bait-
casting reel, for example, that gives the sportsman an
instantaneous reading of his retrieval speed on an LCD
display, thus permitting him 1o duplicate his cast once he
hits pay dirt.

These are small-scale examples of entrepreneurial
dedication in the service of recreation. On a grander
scale are the revolutions wrought by those determined to
bring big-time spectator sports to their regions.

In 1953, the Boston Braves broke a half-century
tradition by moving their major-league baseball fran-
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Skiing’s increasing popularity has been fueled by ropid
advances in the safety and durability of the equipment.

Mechanical arms fill in for human ones when the demands
of hitters temporarily exceed the supply of pitchers.
Baseball has also entered the computer age, with a
number of teams now using their oum computer systems.

ILLLETRATION BY GEORGE RETSECK

chise 10 Milwaukee. Five vears later, the Brooklyn
Dodgers and New York Giants broke the hearts of
millions of Gothamites and moved to California—a move
that, to many, svmbolized the westward shift of power in
post-war America.

In Houston, where oil was king and men liked to
dream big, Judge Roy Hotheinz and his colleagues
dreamed of major-league baseball for Texas, The popu-
lation was there, and money was no problem. The
weather, however, with its searing heat and enervating
humidity, made the idea ludicrous—unul Hotheinz
decided to take a lesson from another aphorism of Mark
Twain,

“Everybody talks about the weather, but nobody does
anything about 11, Twain once guipped. Hofheinz
decided to do something about it. Twenty vears ago, he
built the Houston Astrodome—an indoor, air-condition-
ed baseball stadium where the Houston Astros have
played ever since. Visiting outfielders have been known

1o lose a ball in the roof every now and then,
but everybody knows what game-time tem-
perature will be; 72°,

' fﬁ«_#,f Don Martingly
New York Yankees

':r PHOITO BY FOCLIS O SPORTS
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That gave ideas to other cities climatologically unsuit-
ed for baseball. Now the Seattle Mariners and the
Minnesota Twins play the summer game indoors. Mean-
while, from New Orleans to Pontiac, Michigan, pro
football has found itself protected indoors from the
ravages of winter, and New York City mav well find
itsell with a domed stadium before the decade is out.
Why? Because sports fans have to eat, drink, park and
find a place to lodge themselves when they come into
town for a big game. Conservative estimates indicate a
major-league franchise can add tens of millions of dollars
to a local economy every season.

F YOU NEED THE ULTIMATE PROOF OF

how leisure can literally change the map, go back

io where we began: to the harried parents and

supercharged children at Disney World. What

Mickey and Friends have wrought in central
Florida is nothing short of incredible.

Fifteen years ago, Orlando was a town that few
outsiders paid much attention w. It was a largely
agricultural community of orange groves, pine forests,
cattle farms and swamps. Barely one in 20 visitors 10
Florida ever made his way from Miami, the Keys and the
Everglades to visit the region,

Then Walt Disney bought 27.500 acres of land 20
miles southwest of Orlando for a total of $5.5 million.
Fifteen years ago, the Magic Kingdom opened.

It was Disney’s dream to surround the Magic King-
dom with a kind of technological utopia: a carefully
planned community that would avoid the ravages of
urban sprawl, pollution and unguided growth. Instead,
in a typically American fashion. the forces of free
enterprise produced an unplanned, unguided explosion
whose magnitude we are only now beginning to gauge.

Today, 15 million tourists visit Disney World each
vear, and 10 million more visit Epcot, the scientifically
oriented theme park a few miles away. That crush of
tourists had o stay somewhere, 50 a hotel-building boom
began. The Orlando community has more than 55,000
hotel rooms available or under construction, making i
the sixth-biggest hotel city in America.

That, however, is only the first link in the chain.
Disney World brought a world-class airport 1o Orlando,
one that last vear served more than 10 million visitors.
That, in turn, made the community the center of a major
transportation hub, which in turn made it more attrac-
live to business. Further, all those tourists included
people who found the relatively cheap land and pleasant
climate of central Florida an attractive place to relocate,
for work or for retirement.

Such major emplovers as AT&T, General Electric and
Westinghouse put new high-tech businesses in the

It's still foorball, bur the New York Fers® Foe Klecko gers
ready for the game by donning modern, lightweight gear
that's far remouved from his predecessors’ leather helmets.

Super Bowl Sunday is the holiest of holy davs for the pro
Jootball fan. This year's game berween Chicago and New
England drew a sellout crowd and record television ratings.
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INTRODUCING PIONEER'S TRUCK STEREO SYSTEMS.

BECAUSE YOUR TRUCK SHOULD PLAY WITH POWER.
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Whether it's a night on the town, or a day off-road, Pioneer’s new truck stereo
systems get you there, in a powerful way.
Start with Pioneer's KEH-5151 cassette receiver. It has four times the power of ordinary
car stereos. And it’s packed with Pioneer quality. So you get power that rocks and rolls.
Power that lasts.
No matter what kind of punishment you give
your truck, Pioneer's KEH-5151 will keep on hummin.
Now back it up with a set of Pioneer’s world -famous
MAXXIAL speakers, and your truck’s ready to roar.
We'll even throw in a pair of Ray-Ban Wayfarer®
sunglasses free with every purchase. No strings attached Just see your local
Pioneer dealer for details*
Pioneer’s new Truck Stereo Systems. Because you wouldn't want to

put a wimp stereo in your truck.

*Firee :g- m*m:uﬁﬁmlﬂurmqmumﬂhmm{mludluurﬁt"ﬂ'lsllﬂ-
T5-E75, or TS-463 speakers. (Mier expires Aag. 31, 1966,
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Piosieer Electronies (L84 ) Inc., Long Beach, CA
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Orlando area, including AT&T's $400
million integrated-circuit plani. Long-
ume New York book publisher Harcourt
Brace Jovanovich relocated wo the Orlan-
do area—and found nself saving $15 mil-
lion in costs in ots first year there.

All this growth, in turn, made down-
town Orlando a natural environment for a
boom. It arracted the attention of Wil-
liam du Pont I, great-grandson of the
chemical magnate, who has put together a
%450 million development on a 14-acre
site. It will feature a hotel complex, an
office tower and reail
shops. Sun Bank has a
%150 million develop-
ment. All told, there is
more than $1 billion in
construction under way in
the ¢city, and across central
Florida the wowal of new
construction is an incredi-
ble %17 billion. Once-
sleepy Orlando is now the
fastest-growing communi-
ty in the state of Florida.

To ger some sense of
how a Mickey Mouse op-
eration—literallv—could
influence so much, I re-
cently drove from Disney
World along Interstate 75
to Orlando. Every inch of
scenery along the way was
crowded with signs of de-
velopment, and with hill-
boards advertising other attractions that
had found Disney World an incredible
magnet for business,

Here was a new Marriont Hotel, with
1500 rooms; there, a Hyaut, a Wyndham,
a Knights Inn, a Quality Inn, a Ramada, a
Super 8, a Davs Inn. Here were the calls
1o Sea World, Circus World, Gatorland
Loo, Wer 'n Wild, Cypress Gardens,
Emerald World and Gold Museum, Ma-
libu Grand Prixv’Malibu Castle, Flea
World. Seminole Grevhound Park, Ken-
nedy Space Center's Spaceport USA,
Busch Gardens, Xanadu,

Coming into downtown Orlando, [ saw
a skyline that did not exist a decade ago:
modern glass and steel towers with the
insignias of the new economic giants of
the region. Names like Sun Bank, Atlan-
iic Bank, Coral Gables Federal, CNA,
Along Pine Street is the spanking-new

256

Even with modern equipment, in the end
it's still a contest of man vs. fish,

Bob Snow brought the Cheyenne Saloon, heart of Church Street
Station, to downtouwn Orlando.

Orange County Administraton Building,

erected with tourist dollars that have
come 1o Orlando in the time since Disney
Waorld.

Yet perhaps the most siriking develop-
ment of all was the remarkable center of
nightlife in downtown Orlando—Church
Street Statton. The man who made the
dream come 1rue is Bob Snow.

Imagine a city block with nothing but
restauranis, saloons, a shopping arcade
and a resiored railroad station. An iron-
work bridge spans the street. There are no
cars, just an antique fire engine and a
horse-drawn carriage—and every now
and then, a real train, courtesy of the
Seaboard svstem, rumbles down the rail-
road track that borders the complex. At
night, the Chevenne Saloon, Rosie
(V'Grady’s restaurant and the Bumby Ar-
cade are ablaze with decorative lights.

TOR PHECTO BY B WVWALENTINE ATIMEOMN, FOCLIS O SPORTS.
BOTTOM PHOTO Y HUMPHEEY SLITTON

Dixieland bands play. Music, food and
drink are everywhere, Stained-glass win-
dows decorate the old buildings, at least
one of them a century old, now lovingly
brought back to life. And at the center of
the action is 43-year-old Snow, whose
handlebar mustache symbaolizes the
umes-gone-by  aimosphere of Church
Street Station.

When Snow came 1o Orlando at the
start of the 1970s, it must have taken a
man with an extremely high sense of
adventure 1o see any possibility in the
motley collecion of wig
shops, used-clothing
stores, winos, beer bottles
and Manpower tempo-
rary-work centers that was
Church  Street  Station.
But Snow, who had fished
and plaved his saxophone
across Alaska, flown Navy
jets around Pensacola, and
wrned $400 and a used
Porsche into a highly suc-
cessful Pensacola night
spot, had the vision,

“1 Enew it was going 1o
be an exciling, growing
market,” he savs now,
shouting over the noise of
his packed Rosie
O'Grady's restaurant. “It
had beaches, it had the
right climate—and there
wis Disney World, which
is @ whole world of its own.”

Today, Church Street Station is a $20
million-a-yvear operation, emploving be-
tween 700 and 1000 people. Now Snow
can envision not just a downtown fun
spot, but the beginnings of a2 major me-
tropolis.

“It's gonna be the greatest city in
Florida, eventually,” he says. “And the
best thing is, we can still mold it; not like
Miami, which just grew. We can have all
the good things of a big city without any of
the problems associated with a big city.”

Snow pauses 1o pull on a good cigar,
and then smiles,

“Tourism—it's such a clean dollar. A
tourist dollar is the cleanest dollar there
i5. You don't have 1o build sewers,
schools. roads. All vou gotta do is smile
and give 'em a good time, That's why I
don't ever see Orlando as a huge city,
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because its base is tourism. 1 ¥ us—they're here for Mr.
There's no heavy industry. - == S Mouse. Our size, Sea World
It's never going to be a blue- et i and all of the others—it jusi
collar town. It’s really more A ar SR never would have happened
like San Francisco—a lot of i = T without Disnev World."
culture, a lot of amenites.” e S O | How, then, to measure the
Snow is on his way 1o | N e distance from a tourist's
making that vision a reality. } 1 ' kA search for family entertain-
He is working with James | s ment to a multibillion-dollar
Rouse, the master developer . J \ : addinion to the Florida econ-
of Boston’s Faneuil Hall and 1 as omy? Joe Meuiga, special
Balumore's Inner Harbor, 1o b 1 ! = aide w0 Orlando Mayor Bill
build a 100,000-square-foot RAL : . i Frederick, talks about the
Festive Market next 1o o three waves: first, tourism;
Church Street Station. It second, new people relocar-
would feature a massive new { i =l ing to central Florida, with
hotel, high-toned  retail ; * - “corporations following the
shops, including the baked t = people.”
goods of famed French chef “MNow,” Mettiga says, “in
Paul Bocuse, and the biggest \ the third wave, Orlando 15
wine cellar in the state of CMETZINg 45 & major conven-
a. : . e 3 g °T. o e 5 o
FJLI‘-I:de vou told an Orlando An arcade game g MLE:.h Ehmm' Plf_wl_f wris ﬁfm:}:m! :iun?t'.:i;?“l-::_m:‘: Lll: 1}3:11";::::
: maze of neon lights, the object is to aveid “extinction™ by

resident 15 wvears ago that . : . 1 developments, major busi-
such a complex would be shooting 3 pponents witk ¢ light beam from.a laser gun. nesses and commercial de-

coming to the city, **he'd have laughed in  tourism complex for providing the mag-  velopments, and there are signs it will
vour face,” Snow says. And, while it is  net {or the region. continue into the 19905

clear he believes Church Street Station “Forty percent of our business is tour- “We esuimate that, 788 people a day are
would have made it with or without ist,” he savs, “And theyv're here for Dis-  moving into the metropolitan Orlando
Disney World, Snow credits the giant  nev. They don’t Oy o Orlando wo see area. and a city the size of Tampa 15 being
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added w the population every wvear.”

What might be the ulumate conse-
quences of the leisure-into-business equa-
tion? With disney soon to begin work on
a 5300 million movie studio near Disney
World, with high-tech industries continu-
ing to move into the region, it is at least
possible that Florida may become the
California of the vear 2000—with all of
the social and political implications of a
new megastate for America. Far-reaching
as 1t may seem, 2lst-century histonans
may someday write that what began with
a theme park in the swamps of central
Florida wound up helping 1o change the
economic and political face of a region—
and maybe even a country.

HE FUTURE OF AMERI-
can recreation is measured in
megabucks. A Dallas-based
company, for example, is
working on becoming the
MeDonald's of high-tech recreation in the
next decade. Photon is an electronic game
in which the players are human beings.
The 10,000-square-foot game is playved in
a maze lined with neon hghts and futuns-
tic scenery. The plavers get a real laser
that fires harmless hght at sensors on
robotic enemies. Hit the enemy’s sensor
and vou score a kill, while also saving
yourself from “extuncuon.’” Two vears
ago, there was just one Pholon game in
Dallas. But the developers have sold fran-
chises to a hall-dozen entreprencurs for
about a quarter-million dollars each, and
you can already play Photon in New
Jersey, just across the bridge from New
York, and in the Los Angeles area.
Lasers and sensors mayv also find their
way into professional sporis. For in-
stance, the professional boxer of the 1990s
may be armored in Kevlar lined with light
sensors. The equipment already is avail-
able. Inventor Byron Donzias has created
the Kevlar flak jacker for pro footrball
quarterbacks. And he is working with a
boxing promoter to make lightweight gear
that a boxer might wear 10 protect his
face, head, kidnevs and stomach. Add 1o
the protective gear sensors that Xerox has
developed for Army war games, and vou
have a whole new sport of boxing. The
fighters would don their uniforms and
enter the ring. The object would be o
strike a blow against the sensors. Tiny
lasers in the boxer's glove would register a
score each time they contacted a sensor. A
ringside computer would tally the points
and the fight would end with the tradi-
tional knockout, TEO or poims. Instead
of human judges, the laser system would
score the points. Boxers who strike dan-
gerous blows would have their licenses
lifted, an additional selling point.
Boxing enthusiasis know about Don-
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zias's new designs and are divided on
whether such technologies will ever be
accepted in the ring. Bul many promoters
believe that safety and scoring technol-
ogies will be the only things that can
rescue boxing from a mounting public
outery against its casualty rate,

Other devices being developed for fu-
ture sports include robotized refs for
tennis and an electronic baseball that can
change us center of gravity with a com-
mand from the dugout, All the technol-

ogies are far-flung but available right
now. And there 15 big money behind
them, held by backers who believe that
wired sports—wired everything—is the
wave of the future.

Mo wonder, then. that we work so hard
at play. For we bring our national charac-
terisiic 1o our leisure as well as our
factories, plants, farms and offices. And
the ultimate irony is that we wind up
reshaping America as much by our diver-
sions as by our vocations. ™

Gillette Research presents a revolution:
shaving concentrate and brush in one

BRUSH PLUS!
FOR A SUPERIOR SHAVE.

Brush Plus. A brush to lift your whiskers with the

can gi“* vou, A concentrate with

deep into your beard. For a supe
ntrate into the brush, so each refill cartridge can de

ericr shaves. Brush Plus from Gillette. Refills in Regular, Lime,

£ 1l The Gilllette Company

or shave

ra softeners and lubncants that are me:
fwist the dial to send just er
ver mont

sothing warmth only a brush

of noticeably
ensilive Skin.






Ellis Island stands as a symbol of our
immigrant past. Plans for its restoration

are just as cloudy as our policies
regarding future immigration.

Island

'The Building

Of A Heritage

BY ERIC SEVAREID

his summer the tall ships will once
again sail around the tip of Manhatran
and pass by the colossus holding the
lamp, and Americans will again won-
der at the story of their country’s
creation and continuity. The Statue of
Liberty is now a hundred vears old.
The Constitution will be 200 next yvear. No piece of
statuary has ever acquired a meaning and spirit of its
own like Miss Liberty. No document for the governing
of men has ever lasted so long, so effectively, as the
Constitution.

The vast migration 10 the United States was almost
biblical in its scope, its joys, its hopes, its heartbreak and
its torments.

What was the dream of those millions? It came down
tor this: rebirth, the eternal, haunting craving of men to
be born again, the vearning for the second chance.
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Rebirth occurred. America became the first new thing in
history in the relations of man to man, on a mass scale.

The Statue of Liberty and Ellis Island lie close
together, and we all think of them together. They were,
indeed, officially put wogether by President Lyndon
Johnson and are now administered together. But in the
beginning of things, in the 19th century, the two had
nothing to do with each other.

What attracts Americans right now is that the great
lady has been shined up after vears of neglect, and Ellis
Island, through which some 17 million migrants moved
to their new life, will be transformed o modern usages.
The early Dutch picnicked on the island, the British
hanged pirates there and the Americans fortified i, all
before it became the funnel through which the immi-
grants passed.

What should be done with it now?

The debate over Ellis Island reopens the question of
the purpose of historic preservation as well as the proper
role of the National Park Service.

Ellis Island, between 1892 and 1954, was the nation’s
largest immigration station—millions entered the Unit-
ed States there. But most people don’t even know that a
debate is taking place. Had it not been for the firing of
Lee A. lacocca several months ago by Interior Secretary
Donald P. Hodel from lacocca’s job as chairman of a
Federal advisory commission on the restoration of the
Statue of Liberty and Ellis Island, which has raised $230
million for the project, most of the debating would still
be taking place behind closed doors.

The debate revolves around proposals to develop two-
thirds of the island next o the Great Hall, where
immigrants were processed. The hall is being restored
and converted into a museum.

The island's southern 17 acres are doted with small,
decaved hospital buildings and other dilapidated facili-
ties that only a few iImmigrants used.

In 1981, the National Park Service sponsored a
competition for proposals for that part of the island. The
agency selected a $60 million plan for a conference
center and 300-room hotel.

The Center for Housing Partnerships proposed that
the Sheraton Corp. operate the hotel. But lacocca
described the hotel as a luxury facility and dubbed the
plan a commercialized “tax break for the rich.”

lacocca has spoken of establishing “an ethnic Wil-
liamsburg™ on Ellis Island. Plans developed for lacocca
by architect John Burgee call for an exhibition center
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‘What was the immigrant’s dream? It came down
to this: rebirth, the eternal, haunting craving of men
to be born again, the yearning for the second chance.’

filled with displays of ethnic aris and permanent exhibits
showing the contributions of various ethnic groups. But
critics have denided the plan as “an ethnic Disneyland.”

And Park Service officials said the new exhibition hall
would dramatically alter the appearance of the island,
which is still much as it was when many immigrants first
saw it.

In 1983, lacocca asked then-Interior Secretary James
Wartt for six months in
which his commission
could review the plan.
Judgment is vet 1o be
passed.

As Burgee has al-
tered his plan, William
Hubbard of the Center
for Housing Partner-
ships has altered his.
The Sheraton Corp. is
no longer involved.

At this writing, 10
acres on the northern
side of the island are
undergoing $100 mil-
lion in restoration
work, which is being
financed by the $250
million Statue of Li-

berty-Ellis Island
fund-raising  effort.
The center of this work

is the restoration of the
immense Great Hall,
and its conversion into
a museum of immigra-
tion.

To me, the museum
part of the proposal
makes all the sense in
the world. A museum,
certainly, 1w tell the
story in word, picture
and sound of those
who passed through, and what they made of themselves
and their new home. It should make visitors think. It
should make them laugh and make them cry.

It was a tremendous number of immigrants who came
in the great waves in the latter part of the last century.
But it is not quite right to say that we are a nation of
immigrants. Even at the height of the incoming, a
majority of the people in the country were native-born
Americans and a big proportion of that majority had
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Ttalian immigrants arrive at Ellis Island.

American roos going back 10 Washingion's time—
including, of course, black Americans. Strictly speak-
ing, we are a nation from immigrants.

The Statue came simultaneously with one great wave
of immigration, in 1886. The target date was 10 years
earlier—for the centenary of the Declaration of Indepen-
dence. Twenty-one vears had passed between the birth
of the idea and the dedication of the Statue,

There was a wonder-
fully enthusiastic pro-
fessor in Paris named
Edouard de Labou-
laye. He loved Ameri-
ca, or the idea of
America, which, In
fact, he never saw in
person. He was chair-
man of the French
Anti-Slavery Society.
What he and his fellow
French liberals wanted
directly was freedom
from the rule of Em-
peror Napoleon [II.
What  Frederic-Au-
guste Bartholdi, the
sculptor of heroic siat-
vary, wanted directly
was freedom for his be-
loved Alsace from the
Teutonic brutes who
wrenched it away from
France in their war of
1870.

De Laboulaye and
Bartholdi talked end-
lessly about de Labou-
laye's idea of a colossal
statue in New York
Harbor. On the eve of
Bartholdi’s first lobby-
ing trip to the United
States, he wrote to de
Laboulaye and said the prospective monument was to be
“in honor of American independence.” It was to be
called Liberty Enlightening the World. That is what the
giant lamp was meant to represent. Apparently, there
was no thought that it was to be a beacon welcoming
newcomers from abroad. There was no “door” until the
“golden door™ appeared in Emma Lazarus’s poem much
later. “Give me your tired, your poor,” she wrote, and
poet James Russell Lowell told Emma that her lines had
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Berween 1892 and 1954, 17 million immigranis passed through Ellis I'sland. Now
competing visions of its future have stirred a controversy.

ILLLISTRATAIN Y
CONKLIN BOSSANT ARCHITECTS
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In 1956, Ells Island
(top) was semi-aban-
doned and crum-
bling. One proposal
{abouve) calls for a
conference center,
hotel and restaurant
complex in the hospi-
ral building (fore-
ground). The immi-
gration station (rear)
will hold a museum
and a large meeting
hall. A celebration of
immigranis’ contri-
butions and our eth-
mic rools is the pur-
pose of another plan
for the site (lefi). The
buildings twould be
turned into a net-
work of exhibits, the-
aters, siveet fairs and
ethnic food festivals.

given the Statse a reason for being. Thus,
Bartholdi’s triumph of engineering { more
than of art) became something less ab-
stract, more human, something that
evoked love and reverence from the native
born as well as the newcomers.

S0 now, in 1986, Miss Liberty is re-
freshed, repaired and shining again and
the island will be threnged with visitors
from the mainland, not from the foreign
ships, But much, if not all, has changed
forever. This is a different America, and it
may be that the Statue's symbolism will
slowly revert to what Bartholdi and de
Laboulaye had in mind—freedom for
human beings everywhere.

Immigrants do not arrive in the steer-
age of great ships anymore. They fly in 1o
a dozen airport cities from Boston to San
Francisco, The huddled masses of today
are Haitians huddling mn rickety boats,
Miami bound; or Mexicans huddling in
the ravines and sagebrush south of San
Diego.

But there are far more significant
changes than those. In 1886, Lazarus’s
words of welcome were not only a deeply
moving expression of compassion, they
were a very practical argument, There
were 58 million people in our country
then and it urgently needed setiling by
people from anywhere. Today, we are
four times that number and the open,
arable land is gone, The overwhelming
majority of immigrants are in the cities,
forming new and rapidly growing com-
munities with those like them.

I believe we are becoming a crowded
country—surely a silly thought 1o a
stranger looking at the map of America’s
expanse. But a vast proportion of our land
is desert, forest and mountain where
human communities can only be sparse.
In five vears, the total population has
grown by some 12 million and immigra-
tion accounts for about 40 percent of that.

Playwright lsrael Zangwill's melting
pot did melt most of the ingredients in the
pot, though not all, But now the lumps
appear to be forming again. There now

The immigration station
(below) will be turned

i info @ museum holding
. - h a computerized

. - gencalogy center,
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seems 1o be a spreading movement, from
ethnic group to ethnic group, supported
by many well-intended native-born
Americans, o actively resist melting, or
assimilation.

I T am biased about this, it would be, 1
suppose, because | grew up in the light of
a different vision. | was taught thar the
idea was for evervone to become as Amer-

of the many, one—as our coins say. But
we were also taught, though mostly by
politicians, that our national strength
came from our racial and cultural diversi-
ty. I no longer think so. Diversity enrich-
es the cultural landscape, but it does not
make for social cohesion and thus national
strength. Today, certainly, with these
ethnocentiric movements going on, social
cohesion 18 getting weaker.

Twao-thirds of the people in the world

]
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who are (rving to migrate (rom their
homelands are aiming at the United
States. No nation takes in as many as we
do. Entry has come 10 be, in the minds of
millions, not a privilege, but a right,

AM CONVINCED THAT THE

immigration flow must be drasu-

cally reduced and the place 1o

begin, of course, is with illegal

immigration. No nation can readi-
Iy be a nation without a4 border. And in
effect, we have no horders.

No one is sure within millions how
many illegal aliens are now in the country.
Legal and illegal together, the total inflow
must be at least a million a vear. Mosi., of
course, are poorly trained or unerly un-
trained, illiterate at least in English. How
do we get on top of the poverty problem
alone with this going on?

One vitally important aspect of the
phenomenon 15 that we have never before

Sourh Korean grocers are the most visi-
ble and successful of recent timmigranis.

had such a massive influx of people speak-
ing foreign tongues.

But it goes bevond that, We now have a
lobby of native-born Americans who fer-
vently believe in bilingual education.
These lobbvists and teachers are insisting
on “cultural maintenance.™ That is, 1ax-
supported public schools should see that
the newly arrived children shall also be
immersed in the culture of their home-
land. That, surelv, should be a matter
only of later elecuve courses. Otherwise,
one of the basic purposes of our public
school system-—assimilation—is being vi-
olated.

Thaose who deny the dangers in the
present rale of immigration turn their
minds away from one overwhelming
fact—the rate will greatly increase. We
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haven"t seen anything vet, compared o -
what is coming. The truth is that by the Technical Information Series

vear 2000 the total population of Latin
America is going 10 increase by 100 mil-
lion to 150 million souls. The human
pressures on North America will become
enormous. [t will be a sad day when we
have 1o put an army on that southwestern
border and hundreds of squads of special
police and inspectors ar our airporis,
seaports and highway points of entry.

HOPE WE WILL NEVER

shut our doors to those who are

true political refugees, endangered

men and women, though 1 also

hope we will pressure other na-
tions to do their part. The Japanese,
whose nation was enriched by the Viet-
nam War, refused to take in more than a
handful of their fellow Asians, the Viet-
namese refugees.

In the long. mysterious process of as-
similation, of becoming American, forces
in our society seem bent on retracing their
steps, on retrogression. More than ever,
ethnic groups become not just cultural
repositories and memory banks, but eco-
nomic demand groups. It is a way (o gei
things from government.

’
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Thanks For
The Liberty

hat a wonderful
sight. What a
warm welcome
she gives as she
beckons  you
into New York
Harbor. I'm
talking about that great lady called Liber-
v, of course.

And ler me el vou, she looks preat,
When Dolores and 1 returned home from
our Sweden trip in March, nearly all the
renovation scaffolding had been removed
to reveal a rejuvenated and radiant Miss
Liberty.

Word has it that the blueprinis for Mass
Liberry's facelift were provided by Port

Lak MECcHANICS. And by the looks of 11,

it's a job well done. Phyllis Diller
is calling the magaxine next week
for an estimate.

Miss Liberty was a little more
than a teenager when we met. 1
wias 4 vears old and 3 feer 2 inches
tall, and she was 151 [eet 1 inch
tall, I was impressed! My mother,
mysell and five brothers (the sev-
enth son was born in Cleveland a
vear later) were part of the “hud-
dled masses™ coming o America
from England back in 1907.

The trip was an experience I'm
sure | remember myself (and not
something somebody 1old me). |
even recall an incidem that hap-
pened aboard ship while crossing
the Atlanuc. Evervbody was
lined up 10 be vaccinared. 1 was
only two away from getting the
scratch when [ decided 1 didnh
want it. 1 bolied and ran. Pursued by
family and crew, | was cornered, cap-
tired and returned 1o the ineup where,
amid a lot of hollering, I was scraped with
a scalpel (that was the way they let you
have it in those days).

Alter it was over, my mother leaned
down to comfort me and wipe some of the
excess vaccine away from my arm. She
had a small cut on her thumb that reacted
to the vaccine, and for the remainder of
her life she carried a vaccination scar as a
reminder of the incident.

Al was forgotien when the ship entered
the harbor and the lady with the torch
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guided our way to Ellis Island, prior to
our destination—Cleveland, Ohio.

Such was my first encounter with Lib-
erty, and [ have been carrying the torch
for her ever since.

But what is liberty to a 4-year-old? A
statue in New York. a cracked bell in
Philadelphia, a word on every coin mini-
ed in the United States. Then, litle by
little, the statue and bell become symbols,
great svmbols, mind vou, of one of God's
greatest gilts 1o mankind—{reedom.

Agiftzo
valuable that d
oo often some-
body tries o
ke 11 aswvay
from us. A mi

thit our forefathers bought and paid for.
Freedom isa reason {or thank-vous in our
pravers but s also, when necessary, our
battle erv. It is our past, present and
future.

You can’t travel the length and breadth
of this nation without realizing that peo-
ple are verv conscious of the past, of
where they ve been, of what they've done,
of how this land in 210 short years has
rekindled mankind's perennial quest for
liberty 1o the point where it's a blazing
forest fire of emotion.

America is truly a blessed country.
This nation has alwavs had great naiural

PAVE ILLLSTRATRON B CNCK ANDERSDN

resources of beauty. The golden plains of
Kansas, the brawny mountains of Colora-
do, the vibrant green of Vermont, the
sturdy coastline of California. Each stite
has a grandeur of its own,

It's not only the geography. It's also the
people who give the United States this
unigque dignity. We've always found lead-
ers with the strength 1o guide this nation
when it has needed direction. We have
had wise counsel in founding America,
vigorous leadership throughout our histo-
rv and promising voung people 10 carry
the torch for the future.

America, God surely has shed his
grace on thee, Yet, all this would be
nothing . withour  liberty.,  What
mikes America great is not the

blessing she has in such abundance,

but the freedom of her people to
|._'|1i|1‘| {wd’s b’]“‘t

Americans can live in the mountains,
the hills or the valleys in any state they
choose, They work in their profession
toiday and dream their dreams for
tomorrow, They can vote for the
representatives they want 1o run
this government “of the people,
by the people and for the people,™
When Patrick Henry sad,
“Oive me liberty or give me
death,” he was speaking for an
entire nation. Without free-
dom, America cannot live or
breathe. That's why  the
torch of Miss Liberty has to
burn so brightlyv. She stands
outside Mew York, but the
light of freedom has 1o reach all 50

states. The glow from the eternal flame
has 1o reach inte every American heart
and keep alive the truth that this is the
land of the free and home of the brave,

In the words of 4 man named Lloyd
George (no relation 1o Bov), “Liberty has
restraints but no frontiers.” And who am
| to disagree? Especially when it proves
my point. The official title of the Fre-
deric-Auguste Bartholdi creation, that
wonderful gift from the people of France
to the people of the United States, is not
Miss Liberiv. Officially, and more pro-
foundly, 1ts title 15 Liberty Enlightening
The World. Therein 15 the ultimate
dream—Iliberty for all, PM
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should own at least one of
these during his lifetime.

Color it red. With the paint so
rich you begin to wonder where
the metal starts. Maybe you'd
like to go with a 3-inch sport
bar making sure you've got the
right amount of light up top and
out front*

Then, opt for a set of dual-
purpose radials on tough-looking
15-inch wheels. Choose your
4-speed or available automatic
gear-box. With the assurance
that our famed Dodge 4x4 trans-
fer case offers low-range gearing
low enough for the back coun-

try; and a high range ideally
suited for the Interstate.

Now, obviously, Dodge imports...does that. When we
builds all sorts of trucks. But say we build tough trucks, we
machines like this don't come prove it.
along every day...with enough So get down to your Dodge
size and muscle to give youan  dealer. Climb aboard the truck
honest 10-hour day and still we built just for you. And feel
have plenty left over when it's  the adrenalin flow. In a truck
ﬁmsi] for a little fun. named Dodge.

, sit up high. Enjoy the woDesier installed opons.
view. And bereminded that e oo ek mt e Bt s
what surrounds and moves you  Restictions apply. See copy at dealer.

is backed by the best truck AMERICA'S BEST BACKED TRUCKS
Only Dodge Backs Every Y RAM

Truck It Builds With e

5/50 Protection, Standard. 'l'ﬂl.ld “

We have so much confidence in CRVISHCR OF CHIEYSLER CORPORATION
the quality of the trucks we

build, we back them with the

same warranty we give the cars

we build. With our standard

5 year or 50,000 mile Protec-

tion Plan®™ Nobody else...not

Ford, not Chevy, not the BUCKLE LT FOR SAFETY
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How To Install A Brick-In-Sand

PATIO

e brick-in-sand patio, also
known as the mortarless patio,
will add lasting value and utility

to your home. The color and texture of
the bricks are pleasing and they bring a
welcome relief from the monotony of a
typical concrete patio or walk.

Also, the construction of a brick-in-
sand patio requires less physical effort
than its concrete counterpart, and it's
more  forgiving, Once concrete s
poured, it's poured. With sand, if you
make a mistake with a few bricks, all
you have to do is take them out and
replace them.

Most of the tools needed can be found

POPULAR MECHANICS & JLILY 1986

BY WILLIAM AND DIANE WINANS
Mlustrations by George Retseck

in any homeowner's garage or base-
ment. The only special items are a
mason's hammer, brick chisel or wide-
blade cold chisel, line level and a mason-
ry blade for a circular saw,

Planning the patio

Start by surveying your yard for its
bhest and worst features. Consider
whether your goal is privacy, relax-
ation in the sun or shade or enjoyving a
view. Also keep in mind that you should

not feel restricted to a simple geometric
brick pattern if something else comple-
ments the surroundings better.

Tao help choose the overall size of
your patio, roughly stake out the best
area. Then check to see if it will com-
fortably accommodate what you'd like
to do there: Is there enough reom for a
table, lounge chairs, a harbecue and so
forth? Onee vou've determined where
and how big the patio is going to be,
you'll have to choose an edging.

One option is a border of bricks
placed on their ends, instead of flat on
their sides. These are called soldiers
and are especially suited to circular or

n



gently curving applications. They re-
quire a deeper trench underneath be-
cause they must line up with the sur-
face of the flat bricks.

If your soil has a good deal of clay in
it, which leads to bad drainage, soldier
bricks should rest on a 6-in.-deep bed of
gravel. Otherwise they will heave when
the ground freezes.

Another possibility is a concrete
curb. This edging generally is poured in
6-in.-wide forms and requires the labo-
rious mixing and handling of concrete.
In our view this undermines the sim-
plicity of the brick-in-sand construetion
and therefore is less appealing. Also, in
cold climates the curbs will heave un-
less they are poured below the frost-
line, which can be over 4 ft. deep.

We feel the most practical edging is
wood timbers, commonly 4x4, 4x6 or
6x6 pressure-treated stock, redwood or
cedar. The pressure-treated stock
should be approved for ground contact
and graded for .40 retention. The red-
wood and cedar come in a variety of
grades and prices, so when shopping
explain to the salesperson what you
have in mind for the wood. Another
choice in timber edging is the standard
railroad tie. True railroad ties are long-
lasting and can be economical, especial-
ly if a railroad in your area is doing
extensive track work. For this patio we
used 4x6 pressure-treated timbers with
an actual dimension of 3% x 5% in.

No matter what type you choose,
when designing your patio, plan to use
as many full-length timbers as posgible.
Full-length sides hold the bricks better,
look more uniform and, if straight,
require less alipnment. But if you want
a large patio, simply butt the timbers
together and just try to avoid very
short lengths,
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ners of patio. Hang string on stakes and,
again, level it In place using line level,

Selecting the brick

With the edging chosen and the patio
size and shape roughed out, select your
brick. We recommend brick that was
manufactured as a paver, that is, a
hard-fired brick with a severe weather
(SW) rating. This iz especially impor-
tant in cold climates where freeze-and-
thaw cycles will cause soft brick to
crack and spall. Bricks are available in
various geometric and interlocking
shapes, but the most common are the
standard and modular types.

A standard paver is 2% x 4 x 8 in,,
with 42 bricks equalling 1 sq. ft. Modu-
lar brick measures 2% x 3% x 7% in. and
it takes 4% bricks to cover a square
foot. Because of the uneven square
footage of modular bricks, they can be a
bit more difficult to lay in a uniform
pattern. But if you've chosen a design
that is not geometric, you won’t have
any problems. We opted for standard
brick with a rough face for good footing.
But no matter what you choose, order

# Remove soll from patio area with shov-
el and pick for stubborn spots. Measure to
strings frequently to check progress.

enough brick to cover your square foot-
age, plus about 5 percent more to re-
place any bricks you break.

Site preparation

Preparing the site requires a shovel and
pick (for stubborn areas) a few wooden
stakes, nylon mason’s string, a line
level and a tape measure. Once your
general area is staked out, choose one
side as a starting point, usually the side
nearest the house. Keep in mind that
you want the patio to slope slightly
away from the house so water will not
drain toward the foundation wall.

The finished surface of your patio will
only be as uniform as the excavation
underneath it. Soil must be removed so
the resulting surface is as flat (not
level) as possible and so it slopes uni-
formly away from the house. Begin by
driving a stake 1 ft. beyond each end of
your reference side. These stakes
should be equidistant from the house
wall and should align with the outer

\H”‘""'
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B Lay timber within perimeter of excava-
tion. Then measure to string to determine
depth of trench required under beam.
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by adding or removing sand from under-
neath. Make sure beams do not rock.

edge of the patio, including the edging
timbers. Level a mason's string about 4
in. above the ground using a line level
and mark both stakes where the string
intersects. Next, measure down to the
soil. If you want the patio to be roughly
flush with the surrounding ground,
then this point will represent the sur-
face of the brick. However, if the
ground already slopes slightly away
from the house—which is a fairly stan-
dard building practice to help divert
water away from the foundation—then
you may want to keep the bricks at the
high end slightly above grade. Two
inches would be a good starting point.
Once the measurement from the
string to the finished brick surface is
established, add to this figure 2% in. for
the brick and 2 in. for the sand under-
neath. This determines the depth of
your excavation below the string.
Mext, drive stakes and set up lines
for the two adjacent sides, Level both
lines in place and check where they

|| I ‘H[|||w p
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spade bit in drill or auger In bit brace.

meet the first line for square using a
framing square. Both lines should slope
away the same amount from the refer-
ence line, about 1 in. for every 10 ft. of
patio. Measure down the same amount
on the outboard stakes for both these
lines, to establish the proper slope.
Then lower the strings to these marks.
Add the layout string for the last side of
the patio and check where it intersects
the sides for square. This completes the
layout, and because all the strings are
on the outside of the finished patio, you
can excavate without removing them.

Excavation

Begin digging at the perimeter of the
patio. Check measurements to the line
frequently to maintain proper depth.
Then move toward the middle area.
Always try to slide the shovel into the
surface at a low angle instead of digging
straight down. This will create a
smoother, more compact surface for the

| sand and bricks above. For additional

S
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nudlnf%-h. plywood and 2x2 handle.
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10 Rest screed on beams and move back
and forth to smooth :and. Remowve high
areas with trowel, add sand to low areas.

8 To stabllize beams. Install lengths of
reinforcing bar In each hole using a sledge
hammer. Drive rebar flush to surface.

reference points in the middle of a large
excavation, install a few temporary
strings—that span the area—at the
same height as your layout strings.

Unce the excavation for the brick is
complete, you'll have to remove more
soil from the perimeter for the edging
timbers. Because we used 4x6s with
their wide side aligned vertically, this
meant digging an extra trench that was
approximately 4 in. wide and 1'% in.
deeper than the rest of the excavation.
Cover the bottom of these trenches
with a thin layer of sand for adjusting
the timbers. Slide the timbers into
place and again measure to the string
frequently to check for alignment.

When the timbers are installed, they
should be stabilized with either wooden
stakes or steel reinforcing bar (rebar).
If your ground is soft, use 2x2 pressure-
treated stakes at least 24 in. long.
Drive these every 3 ft. around the
perimeter of the timbers to a depth 1%
in. below the top of the timbers. Nail
the stakes to the timbers with 16d
galvanized nails. If your ground is
rocky, it's a better idea to stabilize the
timbers with rebar. To install, simply
bore a %-in.-dia. hole through the tim-
bers at 3-ft. intervals. Then drive a 3-
or 4-ft. length of rebar into each hole.
You can buy the rebar at most building
supply outlets. It's easily cut to length
with a hacksaw or bolt cutters.

ing the base
With the edging now in place, smooth
out the interior as much as possible
uging a garden rake. Then cover the
ground with 4-mil.-thick black polyeth-
vlene plastic, overlapping the rows

about & in. This plastie greatly reduces
I the likelihood of grass and other plants
taking root between the bricks.
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l'lleginlaylr;g.brtk in one corner.
Work from plywood panel, and use rubber
mallet to adjust brick alignment.

Cover the plastic with sand. Build-
er's fill-sand often is used for patios like
this. It's inexpensive and works fine,
But we decided to use No. 10 limestone
screenings instead. We felt the latter
forms a superior base because the parti-
cles tend to “lock-up” better once they
are compacted. But if these sereenings
eost more in your area, stick with the
fill gand. Your building supply outlet
will know how much you need based on
the size of your patio.

Distribute the sand with a rake to the
approximate depth, then use a pitch
fork to pierce the plastic every 12 in. or
so to allow for water drainage. Rake
the sand as smooth as possible, then
soak the whole area with water. Use a
wide, soft spray on your hose nozzle to
prevent washing the sand away.

As the sand is drying, make a screed
board from a straight 2x4 or 2x6 that
spans the width of your patio, The sand
must be smoothed and tamped to a
uniform depth of 2% in. to match the
thickness of the brick, so cut a noteh on
both ends of the screed board about 6-
in. long and 2% in. deep.

Build a tamper like the one shown in
drawing No. 9, then tamp the sand in
the whole patio. Make sure it forms a
firm base, but don’t worry at this point
about slight mounds or depressions.
Next, set the screed on top of the
timbers and use a back-and-forth saw-
ing action to move it across the sand.
Stop and tamp the base ahead of the
screed as it builds up. If the sand
compresses 50 much that it no longer
reaches the bottom of the sereed, add
more sand, tamp again and screed
again. The result should be a smooth,
firm surface. Keep in mind that screed-
ing areas wider than 10 or 12 ft. will
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12 Cut brick to size using brick chisel and
maul. Score cut line on all four sides of
brick, then strike with maul to break.

require the aid of two helpers, one on
each side of the screed, while you work
the tamper and trowel.

Setting the brick

Stack all your bricks around the perim-
eter of the patio, then lay a sheet of -
in. plywood on the sand near one corner
of the timbers. The plywood will dis-
tribute your weight over a larger area
and therefore will not distort the
smooth sand base,

Begin laying the bricks at one corner.
Start your pattern and move out from
the corner, repeating the design as you
go. For the tightest fit, set each in place
by abutting the adjacent bricks near
the top, and then pushing the new brick
down onto the sand. If you place it on
the sand, then push it over, sand will
pile up between the bricks and your
pattern will be loose.

Do not stand or kneel on the bricks at
this point because your weight will

14 Once bricks are installed, spread sand
over them and sweep to drive sand be-
tween cracks. Then, spray with water.

18 For cleanest cuts, use bladein
saw. Bulld jig from 2x4, 1x4 and 1x2 stock
nalled to surface of plywood panel.

distort the pattern. Besides, working
off the plywood will give a good vantage
point for checking the bricks for poor
alignment. If your pattern is geomet-
rie, check for alignment every few rows
by holding a string or straight board
across the entire patio. Have a trowel
and some extra sand handy for elevat-
ing the bricks that are thinner. For
those that are thicker, a few sharp
blows with a rubber faced mallet should
bring them flush.

Cutting brick to size

If your pattern requires cutting some
bricks, you have several options. You
can use the straight claw end of a
mason's hammer to score the cut line,
Then simply strike the waste with the
face of the hammer and it should break
on the line. But unless you are familiar
with this method, it can be a little
imprecise. A better approach for the
beginner is to use a brick chisel or wide
cold chizel to score the brick first. If,
however, you need a perfectly smooth
cut, the best way is with a masonry
blade in a circular saw. A simple jig for
holding the brick and aligning the saw
is shown in drawing No. 13.

Cut into both sides first to a depth of
about % in. Make each of these cuts in
three successively deeper passes. Once
both side cuts are made, simply break
the brick with a hammer and chisel. No
matter how you choose to cut the brick,
be sure to wear zafety goggles to shield
vour eyes from flying chips.

Onece all the bricks are laid, spread
some sand over the patio and sweep it
in several different directions to foree
gand between the bricks. Spray the
entire surface with water, let it dry and
sweep off any excess sand, ™
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Get all the pure fresh
water you’'ll ever need —
with a HYDRA-DRILL.

CALL ME TODAY FOR FREE BOOK.

® How to drill a Hydra-Drill well in your backyard.

® How to find the most water on your property.

® How to heat and cool your home with a
Hydra-Drill Well.

|r 5081 Anderson Road
i Opelika, Alabama 36802
1| Send FREE book 1o
I
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WE CARRY A COMPLETE LINE OF MECHANICAL ENGINE PARTS FOR ALL
APPLICATIONS. STOCK REPLACEMENT, HI-PERFORMANCE & RACING.

SUPER STOCK PISTON KITS
With Cast or Forged Pisions

G- HHHHR

GF BERE BEEREMn MEnEnEr B EEn mEEi-

BEREE BEREREZ 22N

§ EAEE RRISRGE QSEaeEs D Bd -
B3 EEER EEoREL mham

EOEE Bdep R osEer M

isnate tor mon W 0B o
[oeraps i argesa
Vol — il -

119.95

NEW TRW
FUEL PUMPS

o L Price
Fien

451295
EF Chry & Fard

Memdareis e b k-
Froes ke Your Low Frios

PERFORMANGE
LIFTERS F:

Sroeah g r ey
DTHERE

$39.95

L ibr‘ﬁ- ot
Popuiss (e i e

ON
B CHEVY DELUX
NGINE REBUILD KiT

MOTE: BATH TUHS INTARE
GASKET MOT INCLUDED
WHERE APPLICASLE

DFTIONS AVALABLE iy Fergs ADD S5 00 MY [N Pumg
ADCH 6 00 Doubls Foke: Chan Set ADO 5100 NOTE Biaves
Miwlile 53 MO 0 OO0 Fergs deiabis 130, 080 D60

SUPER STOCK
CRANK KIT

Bt 42 Wi 343 & BB b e e
rw

-PERFORMANGE
; DOUBLE
ROLLER

CHAIN

SETS

ﬂﬂmr“.l
LT

¢ Clevile
..".E."..EF:"m,.
Main Beari

diania ATD - §m

$18.95

SUPER STOCK
MASTER KIT

[a—— .
B N b i T
Mp-db 0 A 1T L S N e e
e P B T

HIGH VOLUME
OIL

SEE 53695
Wos1 Citers §39.

HI-PERFORMANCE
TIMING EH’LIH

5B Chae

515 95 524 95

ROCKER ARMS
OF 16 @a"

FORD
50 Fonl R0 MW AN

ENGINE
OVERHAUL

State Fear Rae o Moo Aailll o

35 - Bomna-430

30 OO
Adpeatie K wodrm Hait Mol
s

FH AT 400

Aot i Py
PONTIAT
WE 1 5 Rala B8
VB 16 Farg BN
i s, doss. Baiy S
MOPAR
5 H Wi Syt pinm
A B Wogs Aqusetis  FIEE 00
We hpve FAnoogs Armg e |: L

s P 40F ying W [

Your Low

aid Price
SB Chewy Al Cnher

$14 95 h& 95

odind rrofor verucies in Calforng: Legal in Caldorma anly

AUTOMETER

Autogage
Streat
Tachs |
il

A% [hirsan
e

e L Bags

Wam ¢ F0  Creaee @ TN

$27485 52995
Gauges

O Popgn & IO

SUPER STOCK i

& #
Sl
[

&

ENGINE KIT  J
ey

ol W] B My g,

gt B b br'a Cinieh

reugal
:.':;E'I. Al & PODUART

W iR (W Tl CROTE

e
= lﬂ1m i cormpramecs

--\-.Hmufrrl:ﬂ i ey i @ TN
= & T

M'nlu'ﬁ

ENGINE STANDS

-—--m—_n-r e g
= CRAMESHAS

L L
Ry

§
* k-
:

FEHHLB BT
BT ET
AR e

e e e A
A.I'l'l.u'\-u1 bl

NEW TRW
zz= [FUEL PUMPS

Wi Lo Pric
o

% %12.95
N Chry § Fard
St o i & ek
Phore i e Low Pros

KON I
ADJUSTABLE
PERFORMANCE
SHOCKS

49.95

Get Our Giant
New 1986

Catalog
FREE with an

i..-'u"i

dedaben Gl COR- G- G)
iy
"$99.00
ey roeai
Ll N
LELLE

L
11400

The Fabulous PAWY Blown Mobor
Logo i 3 Codors on both Fromt &
Back of a Ouality Hanes Beety ‘T
Shirt. Availabde SM, M. L & XL
State Your Size OMLY $6.50 order from this
FPAW Hat with Logo — fits all aavarhisament of
EiF 85 ONLY $4.50 Send $4.00.

P.A.W. MONEY BACK GUARANTEE
BUY WiITH CONFIDENCE FROM P.A W, IF FOR ANY REASON YOU ARE NOT
SATISFIED WITH OUR PRODUCTS, JUST RETURN THEM WITHIN 80 DAYS
FROM DATE OF RECEIPT AND WE WILL REFUMD YOUR MONEY.

MOTE: N0 REFUND ON SHIPPING CHARGES. PRODUCTS MUST BE 1N MEW
AND UNUSED CONDITION IN ORIGIMAL PACKAGE MMSTALLED ITEMS CAN-
HOT BE REFUNDED. CALL 818-958-3641 FOR RETURN AUTHORIZATION.

WE SHIP COD. NO DEPOSIT REQUIRED
OMN MOSTITEMS INSTOCK
WE ACCEPT MASTERCARD & VISA

mim TECH LINE &
& PHONE ORDERS
CALL 818-998-6000

B:30 AM to 5:30 PM Pacific Time
Manday thru Friday

CUSTOMER SERVICE: For Peturn information and inquiries Regarding Prawi-
ous Orders Call 818-998-3641.

MAIL ORDER

PERFORMANCE AUTOMOTIVE WHOLESALE, |
21122 Lassen Street, Chatsworth, CA 91311

HOW TO ORDER
State Make. Model, Year & Engine Size. Send sl easl 50% deposil by Cashiers
Check or Money Drder, no personsl chechs accepied or use your Mastercard
or YISA, All Overssas & Canadian orders must be pabd in full. Mo C.O.0. on
1ruck Irsight shipments. C.0.0. on UPS only. Al Engines & Master Kits must
b paid in full. Customer responsible for all shipping charges.

Primt Name_ Phome # | |
Address —
City . Siale _Tig —

ek Moded . Tear _ Engine Sire

NOTE: PAW -mmwwﬂmhmum inclunting
Wl covnimrin of e

IF YOU DON'T SEE IT, PHONE FOR YOUR LOW PRICE.

Aems 0 1he ad a; Mol egal for <3 or use on polulion oo

0 vehicles whch may nof be used on highways




Precision builder’s tool

f vou enjoy top-quality

tools, then check out this
versatile builder’s tool. It's
made by Starrett, one of the
country’s top precision tool
manufacturers, and it's actu-
ally seven tools in one—a
rule, square, level, protrac-
tor, bevel, plumb and pitch-
to-fool indicator.

The tool comes with a 1%-

One side of the adjustable turret
has double graduations from 0
to 90°. Adjust rule to desired
angle, tighten knurled knob.

in-wide x 18-in.-long tem-
pered-steel rule that has
inch praduations in  8ths,
16ths, 32nds and 64ths. The
rule is mounted to a revoly-
ing turret that allows you to
adjust the angle of the rule.
One side of the turret has
double praduations from 0 to
907, The reverse side is grad-
uated in Y-in. pitch incre-

Adjustabdle turret makes it easy
to determine, transfer and mark
angles—a real timesaver when
cutting hip and valley rafters.

Versatile shop tool is seven tools in one. Features include adjustable,
double-graduated turret, 1': x 18-In.-long steel rule and four levels.

ments. Also, the 9-in.-long
stock is fitted with four level
vials to determine level and
plumb, The rule folds flat for
easy storage.

It's available for about
$150 at hardware stores or
with a 24-in.-long rale for
about $160. Contactl Starrett
Toolz, Athol, MA 01331,

—Ruogario Capotosto

Turret's reverse side has 'a-in.
pitch graduation. Adjust stock
until it reads level. Then, read
pitch directly off the turret.

The 18-in.-long rule folds for
easy storage and for use as a
straightedge. Here, the level is
used to determine plumb.

Clamp-on table

Cast-aluminum worktable can
support a load of 500 pounds.

[f you have a column in vour
basement or garage, convert
it into a valuable work area
with a Veraa-Table clamp-on
work surface.

The cast-aluminum table
mounts to any column with a
diameter of 2% to 4V in. Use
the holes in the tabletop to
mount a bench grinder, vise,
portable deill press or other

compact, benchtop tool.
The table's height can be
adjusted easily from floor to
celling and the table rotates
3607 around the eolumn. The

Table fits a 2% to 4%-in-dia. column. Tighten
clamp handle to secure table at desired height.

278

B-pound table measures 3 x 6
in. wide x 9% in. and, when
properly installed, will sup-
port & 500-pound load,

The Versa-Table is avail-

Lt

The holes in the tabletop make It easy to secure a
vise of compact power tool. Table rotates 360"

able for $32.50 postpaid from
Wooderaft Supply Corp., 41
Atlantic Ave., Box 4000,
Woburn, MA 01888,

—ftosario Capolosto
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elnmde. around your heel, Red Wing

does something special 1o pull-on boats,

W siitch in a counter that malds itself o
the unique shape of your heel as you wear
1he boot Soon it fits as i itwas cusiom made.

Your foot dossn't shide up and down
in & Pecos boot the way it does inother
pull-on bools

That's why working men who discov-
ered Pecos bools two decades ago still
wear them today Try on a pair and feel the
comion yourseli,

&

R EDFH ||‘iﬁ
;f'.g;__l;_l'ﬂ ES.

Wile for free brochune: Red Wi
418 Bush Streat-Dapt. PM, Rad

Shoe Compary
ng. MM 55066

AN HOUR!

Your FREE Lifetime Security Fact Kit tells you how to
make $18.00 to $30.00 an hour in your own Foley-
Belsaw Full-Service Saw and Tool Sharpening Busi-
ness. Your FREE Fact Kit explains how you can

— bé your awn BOSS!
= work full time or part time, right at home.
— do work you enjoy and lake pride in.

— pperate a CASH business where 90¢ of every
dollar you take in is clear CASH profit.

And it 15 so sasy o lgarn. Foley-Belsaw gives
you all the facts and instructions. No experience or
special training is necessary. Foley-Belsaw tells you
gverything you need 1o know (o be successtul

And there s plenty of business available in your anea
You will be able to sharpen all types ol saws. garden
and shop tools for home, farm and sndustry

¥ou will be abbe to set your own hours and not have
to worry about layoffs and sirikes. And there am no
franchise fees. Any age person can succeed

But you've got to get the FACTS before you can
et started. So write NOW for vour FREE Lifetime
acurity Fact Kit. It's yours to keep with NO

OBLIGATION

Be Your Own Boss and Make

... Send NOW for your FREE |
Lifetime Security Fact Kit!

FTowE
3 LIFETIM
2 !Ei::fl!:ll SECURITY
\BELSRILU -7y %0,
r-------ﬂﬂﬂ-----
The Foley-Belsaw Co.
20286 Field Bldg.
Kanzas City, MO 64111
[ YES, | want o know more!
Please rush my FREE Lifefime Security Fact
Kit

Name

Address

ity State T

Ares Code Phome

[epeepp————————t T T T T L LT L L]
T L L L L L T p—

OWN AND DRIVE THE VERY BEST! CHOOSE
FROM CADILLACS, CORVETTES, 4x4'5,
VANS, PICKUPS AND MORE. YOU CAN EVEN
HAVE THE LUXURY OF OWNING SAIL-
BOATS, SPEEDBOATS, YACHTS, OR YOUR
VERY OWN PLANE!!

TO OWN A PRESTIGIOUS PIECE OF PROP-
ERTY YOU DO NOT HAVE TO LOSE 5555 ON
DEPRECIATION AND HIGH COST OF UP-
KEEP. IN FACT, YOU CAN OWN AND ENJOY
MICE CARS THEN RESELL THEM FOR LARGE
PROFITS!

DO YOU NEED A NEW CAR?
BUY ONE AS LOW AS $200.00!!!

UNLIMITED INVENTORY
AVAILABLE IN EVERY STATE

BUY THESE NEW AND LATE MODEL CARS,
VANS, TRUCKS, BOATS, AIRPLANES, MO-
TOR HOMES DIRECT FROM THE U.S. GOV-
ERNMENT. THESE ITEMS ARE
CONFISCATED BY THE U.S5. DRUG EM-
FORCEMENT AGENCY AND ARE SOLD FOR
AS LOW AS $200.00 TO THE PUBLIC. THIS
IS A GREAT MONEY MAKING OPPORTUNITY
AVAILABLE IN EVERY STATE

TO PURCHASE VEHICLES IN YOUR AREA
ORDER YOUR SALES CATALOGS BY FILL-
ING IN THE COUPON AT THE LEFT AMD
RETUAN WITH YOUR CHECK OR MONEY
ORDER FOR $10.00 (SHIPPING AND HAM-
DLING INCLUDED) TOx

AUTOMANIA DIST.
66 BROADWAY/BOX 133P
SAUGUS MA 01906

ISSUES WILL BE SENT PERIODICALLY
SATISFACTION GUARANTEED

POPULAR MECHANICS ® JULY 15988
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This VET Did It - and YOU
CanDolt
Too!

iy ar injuries left ma
badl handicapped, but
now I'm & fimancial :.un-:.t:l
as a Locksmith, thanks hl:
your training. Besides, 1

work is fascinating. If | can
do it anybody
Glen Johnson,

can."—

L.mld Kan.

Make Up to 526.00 an Hour — even while learning !

THIS DO-ALL PRO

KE\' MACHINE YOURS
(A TD KEEP!

cnn.l-:ldm

l THIS COUPDN « MO SR

POLEFEELSAW INSTITUTE, 10955 Field Bidg. JMITTTIR
Kansas Clty, Mo. G111

I Rush FREE book, “'Keys to your Fulure.”

WLESMAN WILL GALL

Train
FAST
at Home! .
If you enjoy fixing things, you're a “natural” enable you to get your share of this always-
to make hundreds of EXTRA DOLLARS a profitable business. Hundreds we've trained
year in tha fascinating business of Lock- are doing it. So can YOU.
smithing. Rising crime has increased de- COUPON scove Locksmith-
mand for sarvice a thousandfold, Yet there's ::I:;.“ keep thntmi mr:g;ug:m| in dr:::
only one Locksmith for every 17,000 people! ing spare time—or in your own full-time
COLLECT CASH PROFITS ALMOST AT ONCE! business. Ideal for retirement—good jobs, too,
You're “In business” 1o make $10 1o $26.00 INSTITUTE, 10955 Field Bid.
an hour a few days afler you begin Foley- Kansas City, Mo, 64
's ghortcut fraining. Easy illustrated les-

sons complete with ALL practice Bquhumsnt N. Hunt, Wilmington, Del.—"1 make $50 a
P werk gxira,'

:%mlﬁ m“a In% Tn“ m" ‘ Enﬂmi- 51, Louvis, Mo.—"'| cieared $110 last

earn Ed Boyle, Pittsburgh, Pa.—"My busi i
@& EXPERT PERSOMAL ASS — at l|:::i‘:l:‘I :peelu.sl't:nmmlig ] n’:u"eilg:sﬁq’gﬂ";'
® BUSINESS-BUILDING HELP

) ta 100 a “I-k Address
come. .. end i City State Zip
doesn't cost
You a panmny
=S T T T T rrrr

OLD SOUTH COLUMNS IN EXTRUDED ALUMINUM CAN BE USED
TO REPLACE ROTTING WOOD COLUMNS IN 8 EASY STEPSI

1. Coll 1-800-841-B&74 for literature and
prices,

2. Study literoture ond price sheet to
determine that aluminum columns are less
expensive and easier to obtain than wood
columns.,

3. Sell spouse on oll advantoges of aluminum
columns,

4. Call foctory at some toll-free number and
ploce order for columns to be shipped
immediately from stock of 50,000. Use
credit cord or mail check.

§. Schedule Soturdoy morning do-it-yourself
project.

& Columns will arrive in opproximately 10
days.

7. Arronge for moral support, 2 soft drinks,

1 con elbow grease, hommer, saw, level,
ond jock.

8. Follow directions ond install columns on

Soturday morning, eat lunch, then ploy
golf with friends.

Phona BOO/B41-B674 toll-frea
Moultrie, GA 31768

SMART
FLUTED DESIGM
.' | complate wilh standard

B Long cap and bass
¥ ) ADDITIONAL CAPS
w AVAILABLE — Scamoari,
1r Corinthisn and spiit cap
e [ and base. PERMANENT,
P |/ TROUBLE-FREE-will nat rat,
ETS [ warp or split, Replace your
w old wood columne with

ROUND—
5", 67, 8", W, 12,
15", 18, a4
diamaiers.
SQUARE—

4", 806", 87
10107, & 12 x2

| aluminum. LIBHTWEIGHT,
| EASY TO INSTALL—cut down

latsor costa, material coals and
handiing tima. BAKED-ON
FiMNISH —oven baked columns
complataly liniahed for homa
ramodaling whan guick
inatallation is réquired. .
HOMES —parfect lor porches,
enirances, colonnades — & new
Idaa In inlerkor decoraling.

r---—----------

EYXT] FREE!

24 Page
Satellite TV
Buyer's
Guide

The new SATMAN Buyer's Ouide is & mecessicy for
any homeosmer who wars (0 kearn more about affor-
dable, legal, and value paciked 100 channel siellite TV.
1"s a better vahse than Cable TY, 8 VCR, or gaing 10
the movies. Buy direct, Do-F-¥oursell and bave with
SATMAN. GUARANTEED LOWEST PRICES ON
ALL MAJOR BRANDS. CALL NOW FOR YOUR
FREE N FAGE BUYER'S GUIDE.

1-800-4-SATMAN

- _

W MELGDY = FEGEGA L EIEM s 0 B0 RATELAN
- e ws (gf] Now! = o o o =

r-------

L-----------

Buy Direct...And Save
from the eriginal manufacturer

ATEAS

Repair parts and accessoies
Atlas 6" and 12" lathes
Atlas milli and drills

Craftsman lathes Model 101___

L
Parts for Clausing and Colchester
lathes, Burnerd chucks, Edwards shears
and presses, Jakobsen grinders
CALL or WRITE TODAY
for catalogs and prices or
to place your order.
Tetesbeme 219-533-0371
CLAUSING INDUSTRIAL #11 Esenhower Iy, 50
SERVICE CENTER Cenhen, [N 48526

MEN Troubled With Gatting Uy Nights
PAST 40 [fiitrgering

H you are disterbed by these symploms, your
troubdes may be caused by ghandular mmnmuon

DOUBLE YOUR GAS MILEAGE

Simpie authentic conversion, guaranieed, no
matter the make of year of your car or fruck.
Mechanic's secret revealed at last, Send for Free
details tday 1o authorized Publisher
The W.J. Publishers, 113 Yorkville Ave.,
Toronto, Ontario, Canada M5R 1C1.

Sta. 3N
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YOUR CARS ENGINE
WILL WORK BETTER;

LAST LON&ER WITHTU

- 'l spend lessto

run the car you now own.

Here's How Palented Tufoil Technology, using
PTFE increases engine life . . . does much morel

Tufoil with polytetrafiuoroethyiens (PTFE)
improves horsepower and MPG while drasti-
cally cutting engine wear and repair bills.

How? By dramatically reducing your
engine's intemal friction and operating
temperature. Now you can get much longer
life from your car's engine and save hundreds
on gas. Many Tufail customers are reporting
astonishing performance results!

Tuloil® technology works . . . here's mare proofl

Tuloil turns your moter oil into a
super lubricant, protecting all internal
rs.

engine pa

You'll feel your car respond better, start
guicker, accelerate faster, climb grades more
easily, idie smoother . . . and you'll notice the
results the first time you use it. Tufoil is the
next best thing to engine insurance!

In any weather, throughout their entire
performance range, engines with
Tufoil run easier.

When you drive in hot weather, Tufail's
remarkable friction reducing formula will keep
your enging temperature lower to prevent
overhaating. Two independent test labs have
shown in cold weather, your engine will start
quickly and easily—even in sub-zero tempera-
tures, so your battery works less and lasts
longer. Whether you drive long distances at
high speeds . . . pull heavy loads . . . or stop-
and-go in city traffic, Tufoil® protects your
enging best. It's the most sophisticated engine
lubricant ever developed for your car. (Six
U.5. patents have been awarded so far and
more are pending. )

I

lubricants. . .the list
keeps growing.

g@‘m}\ s

1. Six IS and 3 number of lareign palems

hane Been gwarnded 1o Flubramees. Tor Tufioil®
fhaie afe pehding

2 imsgpendent laboralory tests throughoul he couniry and Beoughout the
ol have prowven Telols™ clams of making your car's enging run bather,
smootner, cooler

3 i Canada, gowemsment bests show a g imgermvement m bow bemperature
slariing for gas and chesel engines wilh Tulod™ (5% fuel Savngs)

4. Im Ausiralia, researchers al the University of Mew South Wales reporied
fued savings of up 10

5. In Isral, scentists af the Technion Aesearch Bsshitute found Tulod™ & rehs.
e lubrcant for sconchang desert drving. Save fued 1o (4%)

6. in Texas, slalionary engenes used to pump nalural gas are Listing made than
twace as lomg and running cooker on hol sunny days wisn Tulod® is used

7. In Mew York Siate, the manbenance enginger 8 4 major aulomabie
manutacturer reports in-plant ceopane lueled B bucks' enging e o
doubled when Tstod™ 5 used

& More and more pokice depaniments and racing drners ang Saitching 1o
Tuln#™ o save engine wear and boel dar lasher fricton-less slans

9. We've had may cuslomens 1el us Tulod® gives JSl0nishing impiovements
1o ihesr engines. Dher the Bfe of your car, This Transiales indo thousands
o dollars saved and ins of ihousands of exira mies addsd

Most engine wear and damage occurs during

starling. This is where Tufoil makes 2
gigantic difference.

Driving causes only a small percentage of
the wear on your car's enging; much ocours
during starting—that crucial “cil-less” period
before your oil has circulated sufficiently to
wark, With Tufoil, internal engine parts are
protected even while the rest of your car's oil

i5 still settled down in the sump.

NO RISK FREE TRIAL DFFER
MONEY-BACK GUARANTEE

We guarantee that Tufoil works as prom-
ised and that you'll notice the terrific results
immediately. We dare you to give Tufoil a run
for your money. It's easy. Just follow direc-
tions carefully and add Tufoil within 1,000

miles of an oil change.

——
rush my Tufoil order: Fluoramics, Inc. |
[CJ0OME B oz bottle. treat one car for 103 Pleasant Avenue 1
£14.25 {plus $3.50 shipping and Uper Saddie River, N.J. 07458 |
hiandling) Wy check of money arder o § it enciosed |
[JTWO B oz botihes., _treat twa cars Charge my credit cand |
for $25.00 (phus §4.00 shipping | Am E xprass MasterCard [ Viga I
and handiing) SAVE $6.00 Car No I
Exp. Date I
SPECIC[} Offer Sgrealure 1
Buy a gation of TUFOIL to share r:mmp' I
with your fnends & save $159°1 Address - I
[JOMNE GALLON .. .treat 16 cars for Lty i
$125.00 (plus $6.00 shippng Stale —n i
and handling) M) tesadnats niaace av G sales t) Oeters 1o Canata Send check I

‘et M S Bafle prce o mondy onden in S cuneny Add 54 catra shipgng chatges
-———————_————-———————_——————ﬂ----J

TRY TUFDIL FOR 30 DAYS
OR 1000 MILES

If you're not satistied, simply send us proof
of purchase with a note and we'll refund your
money immediately—no questions asked.

Send for Tufoil today. Try it RISK FREE
and prove for yourself the amazing increase in
your car's performance. Fill in the coupon
today. Or call TOLL-FREE 1-800-922-0075. 24
hours a day. (In New Jersey, call
201-825-8110).

Chart shows how Tuloil
improves your engine.

A-New Car
B- Performance after break-in pesiod
(- Performance declines with aq?am:l miaage

Tulodl is Reg. TM. Flugramics. Inc




Start with the most rigid
geometric figure - the triangle.
Bolt triangles together to form the
best home that nature

and man’'s

genius have

GEODESIC DOMES, INC.
“The Dome People Sinca 1957"

10290 Davison Rd,

Davison, M| 48423

{313) 653-2383

RAush me the following ftems:

O 110 pg. color brochune with B0 floor plans.
Enclosad is $8. Masier Card/Visa accepied,

[ For right now, just send me your FREE fiyer.

1870 Hwy. 22 East
Ponchaloula, LA 70454
(504) 386-5686

Nama
Address
City
State

28 Ways to Help
You Qualify for
the Job You Want

Free Facis aboul Carear
Diplemas and Degrees
Now at home in your Spars
time, withoul any prewvious
experience, you can train
for a money-making career
.evan gel a Spacialized
Associate Degrea. Call or LT
send far free information on the career held Iha'
interests you most and haw to train for it

CALLY

TOLL CALL J.H'll'llﬂé—mimrt 50 Lake your call 24 I
hours 2 day, 7 days B week MO cosl Mo obspalon
FHE W) SadsTan wl v

' Intemational Cormespondence School
I EINCE 1891| Dapt. PBSEE, Scranton, PA 18616

Serdd lvee facts on how | can study @l home M the cazeer |
hawe chosen. Mo obfigation, ng Salesman wil wsil

CHECK OME BOX ONLY!

ASSOCIATE IN SPECIALLTED ASEOCLATE BN SPECIALITED
-.IS.IHEH DEGAEE PRDGAAME  TECHWOLDGY DEGAEE PROOAAMS
Bm-ness WanagaTin Mechancal Engneering
n&. Technakgy
Bmu ragaE Crwil El'l:ll'lll'l'
Wi GO0 1 Feanig Ewmcircal E nng‘.‘rm:lw
Busness Mana 2 | Emsctronas Lo
TN Q0 in Warkng
e, GAMEER DIFLOMA PROGAAMS.
hgh Sehool Compster Frogrammang
Bl Mechanes el Mecharers
Sevad Engpne Pasgarit Elcirgan

Dok ke ALCM Y
S vying & Mapging

Dralting Catirng Gowmal Cooking
Ehctmtecs Gun Regar

Wdhle Forpafg i v ey Flegnr

Consat silin engra Law Eainioement
An Cosdionng & Friness & Kulnbon
Retsigerata TWCR Repair

I Trsrss coirses are otfeeed by K05 and NoelR Amsncan Cormespondeccs
m

| ane__
| ADURESS.
EITY STATE2IP

PHONE NOL | I

1-800-228-5300 s/

w = == (IR HILBI].IPWTDIH.‘I’-—-I
5

I
I
]
I
I
I
|
|
|
|
|
|
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Dole
Tilt Kit

cl
prody
from Doke

INTROOUCTORY
PRICE
5149.95

Alsa Available
DOLE TRIM M TILT KiTS

TO ORDER OR FOR FREE INFORMATION
1 BOO 245-0357 7 am, 1o 530 pm. CST
In KS call collect 1-316-663-B361

__ Please Send
Please send

Kits @ $148.95 Check enclosed (We pay shipping)
Kits @7 $149.95 C.0.D. [You pay shipping)

Please send literature about Dole Tilt and Dole Trim-N-Tilt Kits

DOLE KITS MFG. & DIST. BY

Fama
ARROW MACHINE INC. p
P Q. BOX 1887 PM Aarmas
HUTCHINSOMN, KS 67504-1887  Ciy

Stalm

AMAZING
SCIENTIFIC AND ELECTRONIC
DEVICES

LASERS. MIASERS fiw shawik wave. wosgwms, burneng
cutting . Beidesmaphn . cloasl worrisng sed wiskhle lighn beam
applsaien II'\\\HL TERMNADD, FORCE FIELDY, M
WINDL 0% MOTORS,  LHGITNING  GENERATHIM
TELSA CUOELS, ANTHGRAVITY . MAGNETH IMPLLSE
GLINS, INFRASINKS. amd ULTRASONIT DEVHCES

SHUMCK amald STUN CL™N PFRODECTESES for porsnia] peolc
tion SEE 1N TOTAL DARKNESS. LONG RANGE YORCT
TRANSMITTERS. IMRECTHONAL SMICEOPHINES, 1N
TRUSHIN DETECTOMS Bw sty SATELLITE T
ENERGY and PSECTRODENT KILLERS. REFELLCES
fem e howme. SEXND 81000 FOIR CATALDDG OF PLANS
KITS AND COMIPELTED ITEMS T4

INFORMATHIN UNLIMITEDR
BOX 716, DEFT ME
AMHERST. NH 0331
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Moving brush
and branches

Large pilez of branches or brush can be
roped into bundles for easy towing with
a garden tractor. To get the rope under
the pile, use a needle-like tool made of
an B-ft.-long section of furring strip.
Fasten a 1% x 8-in. strip of sheetmetal

By
—— 1112 & &' SHEETMETAL

—— TIE ROPE TO METAL
LGP

to one end of the wood to form an eye,
and shape the other end to a point. To
use the “needle,” tie one end of the rope
to the eye and push it under the pile of
brush. Remove the needle, loop one
rope end and pass the free end through
the loop. Attach the free end of the rope |
to a garden tractor for towing.
—Fevrge Danko

Paint can care

Avold a hard film at the top of a
partially filled can of paint or varnish by
floating a piece of plastic wrap on top of
the liquid. The plastic wrap prevents
the air in the can from reaching the
paint and forming the skin. It also
keeps out dirt and hardened pieces of
paint or varnish that occasionally fall
down from the rim of the can. When
using paint or varnish where a thick
film has already formed on top, you
should tip the can over and open the
bottom with a can opener, Then stir the
liquid as you normally would, but be
careful not to break the skin.
—Millard Dewey and Greg Williams

Renew drapery cords
If the traverse rod cords of your drap-
eries are becoming frayed and hard to
pull, just apply floor wax with an old
toothbrush to add to their life, The wax
impregnates the drapery cords and
makes them smoother,

—freorge A. Mayerchak
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A —
“The
Rattlesnake”

by Frederic Remington

JOUCA o
ifvisible'to %
dl fOr | =

One of Remington's best known works
—"The Rattlesmake' '—depicts the
! moment a horse and rider startle a

| snake. The few original bronzes, made in

1905, have recently sold for over

51350040, Mow this ' size reproduc-

tlon is avallable for only $195.00 per
sculpture.

The fine reproduction was produced
under the supervision of Ms. Christine
Roussel —a creator of fine reproductions
for the Metropolitan Museum of Art and

Police radar can't find your car AUTOGARD s legal everywhere s Rl e repllon ailf B it
anywhere. and comes with a written, money-back D P T e e
. e RO e N Atk ch ata Simiariothe onging
That's because it's been It's not available in stores. But we Each sculpture will be serlally numbered
protected with AUTOGARD™, a new clear  make it easy to get because we ship B iy, &iion. Wil be
silicone-based spray you put on direct to you. Syt bt e rlone ikl

your car vourself e M i ot el X
It's made with the same ( H | | touf]Ee I “The Rattlesnake” 750265
innovative technology that makes U.S. . | G o Ergtand Collectors Soclety

Mill Road, F.O. Box

fighter jets invisible to enemy radar. We'll be happy to answer your I West Haven, CT 06516
AUTOGARD absorbs all police radar, ~ questions and take your order. I ﬁ%ﬁ%ﬁ,ﬁ:ﬁﬁ% i Buttia,
including instant-on and narrow Dial 800 233-7852. plus or shipping g
beam mﬁiﬂr__ which no radar detector on  In California dial 800 523-3530. Eﬁ%ﬁﬂﬁrﬁﬁﬁﬁgfkj
the market can protect against. AUTOGARD Costs $17.95 plus rtqr?emm Installments of §49.80" each.
It will not harm paint or finish. It~ $2.00 shipping ( CA residents add 6% charged tomy:
can be applied in minutes. And sales tax). MasterCard and Visa I AMERICAR ExPRESS DD

INSTRIFRTED) BY SR MABKETIRG, 3463 STATE ST, SUITE 243, SANT RARRARA, CA SIS (NS SRR A0y s SRS SETVICE W CHBtgye
TEGARD) 5 A BECISTERED: TRASESURE OF MTFECI. T ITENTS FNDOG © st ATOTECH card orders.

I
|
I
I
I
I
I
I
I
AUTOGARD lasts through rain and shine.  accepted. e {
|
I
|
I
|
I
I
I
|

|
|
|
|
|
|
™ | Sigralure
| All applications are subjecl 1o acceplance
| MName
]| Address
| City
| State zip
“Conneclicul residents add 7. 5% for state sales tax.
| Telephone TOLL FREE 1-B00-B248-THEA, Oper-
l
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Independence!

New Rascal Front Runner

Gives You Instant
Electric Mobility!

Heaviest piece is just 23 Ibs.
|Guaranteed to pack easily in your car's
trunk or back seat. Now when you get to
the store you can do your shopping right
from your 3-wheeler in style and comfort.
30-DAY MONEY BACK GUARAN-
TEE. Send the coupon below for a Free
Color Catalog and special Introductory
Prices or call Toll-Free:

1-800-662-4548

Electric Mobility Corp.. Dept. 1720 E
l 1 Maobdity Plaza, Sewell, NJ 08080 )
Erdarma s
s Address H
HE _ p :
% Phone _ .

— - i

Increase Tire Shop Safety and

We Will Give You This Solid
Bronze Buckle.

Heavy truck wheel/rim senicing can
be dangerous

Maotor Wheel Rim Safety Training kit
has matenal and mstructions 1o help
you teach safe wheal/rim servicing
and help avoid needless accidents.
Send for free kit. Post the safety
material, Present the program to your
service people, Return vahdation cer-
tificate. And we'll send you a Maotor
Whesl Think Safety beit buckle
Write: Dept. 91411,

Mator Wheel Corp.

Lansing, MI 48909 g. L

MOTOR EWHEEL

Subisitiary of The Gondyear Tee L Rubbar Company

284

NOW! Getin on the
PROFITS i in |

Work part ﬁnﬁ. full thu_
right at home —wa help
you every step of the way.
No doubt about it. . . a5 a small engine pro, you can cash
inon the huge demand for gualified men in one of Amer-
ica's fastest nrnwml;l indusiries, You'll be able to command
1op hourty rates of from §25.00 10 530,00 per hour — and
that's just for labor. A simphe fune-up eams as much as
£49.95 for |ess than an hours work, and parts, engines
and accessonies will add even maore 1o the profits

Plenty of business wailting for qualified men.
65,000,000 Small Engines Are In Use Today!
That's the official count from the Enging Service Assn.,
and one-million new engines are being built each month.
With fully accredited Foley-Belsaw training. you can soon
have the skills and knowledge to make lop money ser-
wicang these sngines. People will sesk yvou oul and pay
you wefl to service their lawnmowers. tillers, edgers,
power rakes. garden tractors. chain saws. minibikes,
snowmobiles. generators. go-carls, paint sprayers,
snowblowers . . | the Esi is almost endless

Pmm:lulll THPI and Equipment, PLUS 4 H.P. En]lnl
5 TO KEEP. . . All at Mo Exira Cost
HD EXPERIENCE NECESSARY!

You don’t need 1o be 8 ‘born mechanic’ of have any prios
gxperience. You can master this profeable trage right ai home
in your sparetime. Lessons are fully illustrated. . so clear you
can't go wrong, and with our famous Ieam-b'_f-ﬂ:lm method
¥ou g8l practical ‘hands-on” expesience. We also show you
lu:rl 10 et business, what to charge, whem (0 gel supples

&l the inside tricks of the trade you maed to
assure success nght from the start

Send for FREE Facts— Do It TODAY!

NO Obligation—=NO Salesman Calls!
Yoour risk rrrrr.'rrrrg hy aoeepiimg thix rln_f_,l".e-r feor see how
easily you can learn the skills yvou need to increase
vouiF income in a high-profit business of your own,

Just fill in and mail coupon below (or send posicard
with mame and address) to receive full information
by retarm mail, —

RUSH COUPON TODAY FREE
Belsaw nstituls BOOKLET!

Fleld IIHdll ; Sand bor your

Kansas Clty, Mo. 641 ) copy beatay!

g FOLEY-BELSAW INSTITUTE
1 50950 FIELD BUILDING
KANSAS CITY, MD B4111

[ YES, please send me the FREE bookiet that

full detaits about Starting my own busingss i Small
Enging Repair, | understand there is No Obligation and
that Mo Salesman will call on me

AME e e
ADDRESS

oty

1
STATE

h------

“Only NordicTrack provides

the same superior fitness
building benefits as
real X-C Skiing.”

iw’%:ﬁ

B sime Mat'l X-C

Sk Champion
Obympic Sihver Medalist
Wordd Cup Winner

Scientific Tests Rank
NordicTrack #1

In tests of exercise effectiveness at
Oregon Health Sciences Universi
NordicTrack was found significant 1.r
superior to the exercise bike, the
rowing machine and other exercisers.

Rank of Effectiveness
1. NordicTrack X-C Ski Exerciser
Z. Exercise Bike
3. Rowing Machine
4. Shuffie Type Ski Exercisers

NordicTrack’s higher oxygen usage
score shows that more muscle mass
is involved in the exercise and more
calories are being burned. This means
you build your own fitness faster and
with less affort on the NordicTrack.

Better Than Exercise Bikes

MaordicTrack’s skiing motion more
uniformly exercises the body’s major
muscles for a more effective workout.

More Effective and Safer

Than Rowing Machines

MordicTrack’s resistance is pro
tioned according to the individual
muscle strength—no major muscles
are over-stressed or under-worked.

Superior to Other Ski Exercisers
Other ski exercisers use less effec-
tive frictional resistance with a
resulting calisthenics-like feeling.
MNordicTrack’s unigue flywheel
provides more effective inertial
resistance for a life-like feeling of
smoothness and continuity matched
only by real skiing.

Burns Up To 600 Calories
per 20 Minute Workout

Free Brochure, Call

800-328-5888

Minresols E17-448-E087

Nnrd:c rack

= PS5 1986
141PM Jonathan Bhed., Chaska, MN 55318
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H[J'ME PLANNERS, INC.

JHI'I‘II.T-IHI'I]II.— A
Ewmhors sdaplabos

* Basks Gamiwels, Narards, Ge s
Ana G ru-:-.:m For all tardgiis. 280 pages 1508

An sxciting portiolio of America's popular home
designs specially edilad by calegory. Order
gither the delightfully illustrated plan book of
your favarite house category. or (he Complete
Collection. Your salisfaclion guaranteed

' HnﬂIEJ’TI‘I

150 1% ETERY m — Cape Tl ‘WilipFeinag. Tistsd [slBmiairary s
L Pk CORERATY RN BTG Erpandaths Seridy piaim 120 iges 43 65

T, Fremch. e For svadiadl 1o couniny-satate budgels. 192 pages

$4.95 | pets. Debghilel rackbonad. contémporary exteriors. plans 152 papes R4 85

I Mail HOME PLANNERS, INC.
TO‘dﬂ}" Depl Bk - 21761 Research Drive

Farmington Hills, Mechagan 48024

215 Mulli-Lewel HWomes o 595
1 $4.95
RI0EE (Saving $10.T5)

223 Vacallon Homes
Complele Collecton

l Plriiid &0 4 e by Feluen i |Crie cSoee)
1 380 Twe Story Homes o §6.95
2 150 1% Stery Homes & 8388
3 210 One Story Homss Over 2000 5. FL o $4.85
4 395 One Story Homes. linder 2000 8a FL = 34005
3
-]
7

Nome

Address

?‘E' G
I-; Gy
State Zip

Mich rpsidenty Windly

PR T

Your home

workshop
can PAY-OFF

BIG...

owWN

MAKINE

Eamn Extra Income INESS!

RightAt | SE——
Home.

+$10 UPS &
handling
Capacity-160 Ibs

T cement!
1 MNon-

MIXER!

chemicals
elc.

MCVISA
ORDERS
Call 1ol frea
USA: 1-800-344-2525 ext 456

nj 1-800-368-8181 ext 456

Uged .s'f slhﬂuuﬂd: ol 'I'-lfll-fld car HI|I‘H nation wide,

Sally YOUR car fat ) 5555

Gile-Mark o o5 quicker and chaaper Than rewepaper ads, betier
Vhan reg “d sade sge ard gets reswits! Mot a pant, ale and
=asy 10 ke o0 mosl any sMeoth rom absorbant surface, Hegh
Iy wiphie, Flpim Proof & wiopess o etk jugt 8 cloth Mo MAOEInG
or solvent for chean up ar remawal, Use in hot or eold weatber

FLUORESCENT red, yel, ooy, Hy tha Jar . 150
m, by color of Esoet Whans Bt | Jarsl. 2000
jar enough for avg. 20 cars + Sed. K (12 Jarsd BS.00

Comes with free applicator In Ihinais add 7% tax
Action Migh Mkt Lo, Dept peT Box 1505, Dak Lewn_ IL BD455
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BUILD TIJI}II OWN GRANDFATHER CLOCK

53280

1muud|ng movemenl and diall

# Do-it-yourselt casa
kit, parts pre-cut

» Finizshed clocks

= Solid 3/4™ hard-
woods: black
walnut, charry, oak

& Heirlpom quality

» Factory direct prices

#Solid brass West
German chiming

WRITE FOR
FREE COLOR
CATALOG

EMPEROR
CLOCK COMPANY
LS LARGEST MANUFACTURER
OF GRANDFATHER CLOCKS
Dept 017 E sl Pash
Faiops, Alsbama ® Phong 1-205-808-2318
| i intenesbed U DO-I!-'FWI'HI ¥R
Fnighod Clocks

MNama
Streset
City
State

Zip

pleads print

Power Feed
Power Tool . FACTS TODAY!

Planer Molder Saw

Three power tools in one —
a real money-maker for you!

The Planer/Molder/Saw is a versatile
piece of machinery. It turns out

itable precision molding, trim, floor-
ing, furniture ... in all ular pat-
olds sepa-

terns. Rips, a]flanes, ma
rately. . at once. Used by ml:lh
vidual ]:mcme craftsman, cabinet and
picture framing shops, lumber yards,

contractors a.uﬁ carpenters.

Mever before has there been a
three-way, heavy-duty woodworker
that does so many jobs for so little
cost. Saws to width, planes to desired
thickness, and molds to any choice of
patterns. Cuts any molding pattern

ou desire. Provides trouble-free per-
ormance, And is ma]mp]e to operate
even beginners can use it/

SEND FOR
NO OBLIGATION—NO SALESMAN WILL CALL

RUSH COUPON  FOLEY-BELSAW CO.

90850 FELD BLDG.
TODAY! KANSAS CITY, MO. 4111

Foley-Betsaw Co.
'| 90850 Field Bidg. B
ST Kansas Gity, Mo. 64111

| YES. pleare send me ihe FREE Bookler thai
gives me compleie facts abori your Planer-
Modder-Saw and full derails on how [ can qualify
for a 30-Day Free Trial vight in my own ghop, [
wnderstand there {3 Mo Obligarion and thar Ne
Solesman will coll




Little Giant
13 Watt Flood Light

13 walt Little Giant cost
about $14. a year to 1

oparate
Compared to 5100. a for
comventional fiood Ik

® 1.3 wall PL lamp st up o 10
tras a2 long as PAR loods

® Agcls Baauty - Salety - Secury
10 your Rome or busmess

® Pays for isef n a year

WHAT'S HE DOING!

Making a Conciete
Flower Pot! . ..and
SO0 CAN YOU!

Ornamental Concrete ilems.

Rush 55.00 for Book

:%_lﬁidm ight - about Aluminum Malds

» Space agae myior redlacior with prices and production ftrade secrels

L D&Wl‘ warng nstnuchons direct from world's largest mald manufaciurer.
inc

Ower 350 designs 1o select from.

Send 500N T

- M."rp,- Back Guarmnies
"TB.™ shppng incused

S i [ Brown Cio
S Today To 3= p, 0. BOX A99 - HICKORY, N. C. 28601
S0 Pasacena, Casloma
1 0A0-5453

Cadcruy neeienis. plesese 5] e Ta

Stop Nox. It Really Does
Stﬂll Knocks!

STOP NCX does just what it says— it stops
those damaging knocks and pings in most cars
and light trucks.

Just add one easy-pour bottle of STOP NOX
into your tank. Then fill up with gas.

You'll hear and feel the difference. Your

angina will run cooler. Cleaner. Smoother than
ever before.

STOP NOX works with any gas, leaded

or unleaded. And it's completely safe for

your engine.

I
STOPS |
KNOCKS

AND |
| PINGS!

NCREASES |
Don't settie for cheap, worthless imitations.

MPG! |
Insist on STOP NOX. From 104 + , the worlds

Mo. 1 brand of quality e
fuel additives. g

ORDER DIRECT:

104 + RACING CAP
Red and white: with four-
color embroidered insignia.
One size fits all—$5.

DANGER:

HARMFUL OR FATAL IF SWALLOWED
[ = s ErigueT

Ao .:-rn:rr::;m: o Daach crefully

Box 271148
Dallas, Texas 75227

CLUBMAN.

COOL BUT CONSIDERATE!
You're under-dressed without its
well groomed feeling. Clubman
Talc...and other fine toiletdes.

Ed. Pinaud, Inc., Div. of The Hesdemur Co,, H.Y. 100114

PORTABLE GENERATORS
EMERGENCY POWER AT WHOLESALE

B H.P. Briggs & Stration Engine

Circuit Breaker Protection

120 & 240 Volt Outlets

Mationwide Service-1 Year Ltd, Warranty
Provides Power for Furnace, Sump Pump,
Appliances, Tools, Power Failures, atc.
Finest Quality, Factory Mew-Made in LLS.A,

+ Hi-Tach Engineering and Design

“lll. residents add 7% sales lax

4000 WATTS CONTINUOUS POWER
Shipped Freight Collect

TOLL FREE 1-800-334-5959
IN ILLINOIS (312) 451-7550

CALL MOM. - FRI. BAM-5PM CENTRAL TIME

HI-TecH

SALES, LTD.

PO. Box 1567
Bensenville, IL 60106

VISA = MASTER CHARGE = AM. EXPRESS




Call 1-800-533-5545 today and ...

=

Em ""'- fa

Log Splitter Parts

11 Gpm 2 Stage Pump. ®1012_....... $83.85
13Gpm 2 Binge Pump, #1053....... 5113.85
16 Gpm 2 Stags Pump, #1058........ $128.85
22 Gpm 2 Stage Pump, #1017, $242.95
Standard 4-Way Control Valve, #2010 $46.50
Auto Datent Valve, #2020.......000000000 $49.95
Ax24x7" Welded Cyl., #B02424.....5108.95

5x24x2" Tis Rod Cyl., #009524.... 5188.895
Much More in Stock at Low Discount Pricesl

SUPER TOUGH
Heavy Duty Log Splitters

16 Ton Mode!, 811244 ... 3789.00
24 Ton, Low Profile, #1142+ .. $1329.00

# Comeswith 2-slage pumps, heavy duty slides
& beams and large ol tanks.

Utility Trailer

Complate road ready kil Easy assembly with basic

tools. Load capacity 1080 lbs Bed size 407 x 48”

Includes landers List $279.00, llems 125432
{will ship 48 states for $30.00)

Gas Engines
Always the Lowest Prices
And the Largest Seleﬂunl

one A 136.95
Year  ..s _ S .
Warranty!
Gas
E"gin.' High spaed hub & tp-ndllz sat, 2000 b capacity. 47
Horizontal ot bl cirele, 4 hole, 2 hubs & 2 spindles, dus! caps,
5 Hp. Tecumssh %" shall, #8051 .._.... ’1 36.65 tapered beanings, lug bolts & cotter pns 83 7. 50/ set
5Hp. Brigge, %" shall, #8052, $138.88
BHp. Tecumsah, castiron slﬂuq.m1 192,95 High i
= gh speed trailer whaels & tires. Fits all 4 nole boat
B Hp. Briggs, 1" shall, #8080.............. $222.95 & biirinablle fraikirs
10 Hp. Tecumaah, cast iron sieave, 8010 $232.95 Hame Size Ply Cap Sale tire only
10Hp. Tecumawnh, alac start, #80101...9280.95 1211 4B0xB 4 590 Ibs $23.95 $15.95
320 Hp. Horizontsl & Verical engines avallable at 1212  570x8 4 716 (bs $33.95 $24.95
SUPER LOW ISCOUNT PRICES! 1216 480x12 4 780 bz $39.95 $24.98
Vartical
8 Hp. Briggs, 1~ shalt, ®#7080............ $227.058 Trailer zprings, 14" wide wieye center of 251"
8 Hp. Tecumsah, cast iron slneve, TOB2S1598.95 Hams Capacily Springs Leafs Sale
10 Hp. Tecumssh, cas! iron sieeve, 7010 §221.95 1250 1000 Ipa. 2 2  $22.00/p.
3-23 hp. horizontal & vertical engines avallable at 1251 2000 Ibs 2 i 24.00/pr.
SUPER LOW DISCOUNT PRICES! 1252 3000 Iba # 3 T.00/pr.

“'\ . {must go truck freight collect)

L I SIHQIE Spring Sef Shackle ltem# 12558, $10.00/pr.

Order Toll Free 1-800-533-5545

H i
Yd raUI" | Send foraFree catalog orinclude $6.00 and m-::aivu your
| catalog and a Splitter Design Booklet, E i}

On These Name Brand Parts, Tools & Equipment!

Don’tBe Wlthout iner

Ideal lor home-
owners, farmers
contractors &
vacationers.

1 YearWarranty

4000 Watt, B Hp, Briggs, 33 amps @ 120V 166
amps @ 240 volits. List 51008 00, ems 15402
$422.00
A000Wat, wielac star Lis1 51140 teme 18403
5000 Watt, 11 Hp. Briggs. 42 amps @ 120V 21
amps @ 240 volts List 51174 0 liema 1 6404

$599.00

5000 Watt, w/elec starl, List 31284 itam# 18405

All are at continuous watl rating. sﬁgg,ﬂﬁ

{1 Yaar Warranty on Above Genarators)

(]

ltem# 1257 =i

Ship Wt 222 Iba. .~ L“”“‘?ﬁ'

Lg%

=== . 1,0000b.
B < Capacityl

List $340.95

186.95

4 xg Folding Trailer

Fastures:
® Heavy stesl frame with tough baked on
@ snamel finlsh

® Laaf spring suspansion for amooth rids
® Reinforced tongue for added stability
® 17" ball hitch

@ Stake pockets 50 you can sdd 2x4 stakes
@ Popular 480 x 8" high speed tires with
@ 4 bolt whasls

@ Steel fenders

@ 4 solid rubbar sasy rolling casters

@ All lights & reflectors Included

{Mail To:

801 East Clitf Fload. Bu: 1219. Burnsville, Mn 55337 ¢ é, Morthern N

Call our order dept. at 1-800-533-5545 - "iq. D\ Hydraulics ame .
In Mn call 612-894-8310 801 EastCli Rd. Address

N.C. & 5.C. residents, visit our Charlotte store! iR Yy Borizie & | |

: B itle, i

ondey-Thursday Sam-8:30pm T Dept.& 9OTE State Zi

July 31 Friday & Saturday Bam to 5:00pm NG P P ]
1986 We Ship UPS, Bus or Truck ). Piease Rush Me My FREE Discount Catalog! ™



BEAT the HIGH COST of LIVING!

q HEREISA
<\ BEAUTIFUL.
. warro

LEARN UPHOLSTERY AT HOME .
chairs, sofas to like-neéw condition! A clean, en-
joyable way to put spare hours to profitable use.
Old cast-oifs picked up for dollars, worth hundreds
when reupholsterad. Fascinaling home study
course includes tooks, kits. supplies. Earn as you
learn — slart your own business!

.restore old

SEND FOR OUR FREE BOOK TODAY! YOU'LL
GET A BIG ILLUSTRATED 24 PAGE BOOK ON
UPHOLSTERY and the upholstery business and a
sample lasson showing how the fabulously suc-
casslul MU system is taught. It costs you nathing
o get the information and there's no obligation,
Mo salesman will call.

Muodermn Upholstery Institube,

BD453 Field Bidg.. Mansas City, Mo. 84111

GET STERTED NOW iS5 COUPON TOD |

: 80453  Foeld Bldg., Kansas Ciy, Mo B4111 3

Please mail me a copy of
| Your honk, FHDFE'E":'I'ONAI LIP-

1

|

I

HOLSTERY jor Fun and Profit.” 1 under- !
atand ne one will eall and there is no ohligation :
Name Age_ |

| Address |
I I
B e )

Hot Tubbing

Save 52,000 l:lr maoTe
with our
FIRED hot |:u|:| sysiema.
Thousands in use
from Hawaii o
=} Alaska—an homes and
S vacation cabins
\ An armful of wood
8 heats a tub in 1-2 hoors. | |
] Heat only when needed,
no OREOING COsiA.
& - Mo electricity, pumps
of filleers needed and no
freering problems.

ey [ Send free brochare
PM\‘i'.I'I 108 Ellioi Ave Seattle WA 98119

R —

At Last & New Amaringly Simpls
GAS TURBINE

JET ENGINE

':-I#‘"Iﬂ‘lﬂ. w";ﬁ I--“
A aioiutuns 20 M.P. Mash ratont for

pricap-mirded B . mnd | .
a0 arts al-ull. . Eake an BT I-‘Nu“ L;-HI Inthe -EII -HHI'In- |
e "
Fuil H-H i ' mhlﬂllﬂl 11
i§ of materials amnd

SAVOY SCIENTIFIC

el ‘ﬁ....

EASY-TO-ASS EMBLE-I{ITS
In Stock for Immed. Shipping or Pick-up.

- 342 FOB. Broomall, PA

for 38" deam.
{his. B* 117" 1o 8 9|
rable sovings on diams. from 4" o 7

Compa

Kite mvailohie i it ony Nocein-Aoar ke

Mow!
Showroom &
Warehouse
locations in:

Pamona, CA
(T14) 598-5766

Sarasota, FL
(B13) 923-1478

Houston, TX
(713) 788-D648

Chicago, IL
{2) 952-8010

E The Ingn Shop 1977, 2

People who've looked everywhere tell us there
un't ancther spiral sloir oreund that fouches
our combination of price and quality of mate-
rials and mﬁmunsll:ip. We believe it!

CALL OR WRITE FOR FREE BROCHURE:

Te: The Iron Shop, Dept PATS Bar 178, 400 Resd Rood, |
: Broomall, Po 18008 Cour Tel (315) 544-7100

|
|
| Hame |
| |
T R |

|f-h' LT ETY Iip
L e occept MosterCord, VISA ond AMEX. __|

THE IRON SHOP

“TURERS

A SINGEI}LS DREAM!

5.

%

1

r'r-
|
&

d ¥
L™

FI'EMI‘JI"ES VOCALS FROM HECI'J.H‘DSI

Mow You can sing with rhr wirhd

LT Sound, Dept. PM

Stone Mountain, GA 30086 J'Hl-l 493-1258

TURN YOUR SPARE TIME
INTO SPARE DOLLARS!!!

Just show the Mason Shoe catalog to your neighbors
and friends during your spare tima. Let them see aver
400 modern styles of shoes for men and women. Then
take their order and a depasit (up 1o $18.50) which
you keep as the commission. Earn instant cash with-
out any investment or risk! Catalog and sales tools

Dome
Home
Kits

Affordable. Ready to Assemble.

A Monierey Dome & ithe home for all seasons Engi-
et i kit doem for the novics budder. All parrs are precut
and ecdor coded

hﬂmh-ﬂulmbﬁlﬂlﬂwuhrt-uh‘
& Plans Boah 36 049,

e e —— — — — — —— —— — —
I Flesar send my 100 page copy of Montersy Domes
l Cadalog & Plass Book. Enclossd Iy $6 00, |
Aleo please send me the Mosterey Domes Basic Home
! Asmembiy Monual for ss sdditbonal 85,040, Thank Yiu. I
Mame
i Address —_— — I |
ChiySiste/Tip _ e —
l Send T MONTEREY DOMES |
A 1760 Chicage Ave., wg?
| s Fersds CoM 92517

4 |

SUPER CARBURETOR
BIG V8 GETS 72 MPG
Computer Venfied, Learn How To Build
: Your Cen High Milaage Carburetor. Too
Send 22¢ Stamp For Free Brochura'
H & A INDUSTRIES - DEFT. FM-T
#32 BDX 3SE

E‘H’LI MG GREEMN, MO 83334

are FREE. To get started earming extra money now,
send postcard, or call Toll Fres 1-800-826-7030,
Ext. 624. In Wisconsin 1-800-472-7003, Ext.-F-092,
or write fo:
MASON SHOEMFE.CO.,

el P

Chigperers Falis. W1
ST

BUILD YOUR OWN
ROCKET MOTORS!

* 40 POUNDS THRUST!

* FIFTY CENTS EACH!

* BUILD A DOZEN IN AN EVENING!
ek o calalg el 0

WK ANPLE of oo e el ¥OU CAN
el v e b

19%..  Ory discounis svailabin
WIRELESS MIC cupe M-lrhll_

"I

|  Home Business Directory
Exciting Free Details. Write: |
Box 2019-PM |

Hew no weld sysiem perior-
mance degigns. Buld with stan-
dard bk and Bumnum
tube. £1.00 for brochure and list

Portable Steam Cleaner
i Steam n 6] seconds

E !}Iﬂml s g box, Coile. Uises kg
-yT. an 2 ¥
Fred. WAL 120 Ibs. Auxil

i,

uid .
EP#M le M?pmlrwdmbruw pruu'l.:f"
=, hoic P.0. Box [, B40 West -
Jackson, Wyoming 83001
288

New York, NY 10163 |

cart‘gg?g‘

E‘Ciﬂ aitw Mnu"
1Ir|'l'
O WE LI:‘IN\GI
Wil B (less mrging] | "2
it C: fweith 3 hp

2.

ard FRES
Eliorn, Me. BB027
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ew! EYE-LEVEL BRAKE LIGHT

ives YOUR CAR 1986
TYLING and SAFETY! &

FITS ALL CARS (sedans, coupes, hatchbacks, station wagons),
VANS, PICKUPS—ANY YEAR, ANY MODEL—AMERICAN or

IMPORTED, with 12 volt system.

Astonishing Fact: Rigid testing by the
federal governmenl proved that the third
brake light—mounted and functioning at
eye-level to following drivers—reduces
rear-end collisions by 53%.

Astonishing Fact: predictions by the Na-
lional Highway Traffic Salety Administration
(NHTSA) estimate that the eye-level third
brake light will prevent 900,000 rear-end
collisions a year,

Astonishing Fact: Estimates by the
MHTSA predict that the Egavla\rsl third
brake light will prevent 40,000 personal
injuries a year.

Astonishing Fact: Use of the eye-level
third brake light can reduce vehicle
damage and repairs by almost 60%.

The overwhelming benefits of the eye-level

third brake light demanded strong govern-

ment action. 3o in the public interest . . .
Federal 551&1{ ulations Now
Require Eye-Level-Mount Brake
Lights On All 1986 Model Cars.

You owe it to yourself. to those who ride
with you, and to those who drive behind
you, o equip your car with this light as
500N as possible.
Here's How It Works

Your third brake light is mounted at eye
level, so it is highly visible to the driver be-
hind you. .. and to the second and third
drivers behind you too! :!

- : *

Rt
rad legh| taral gh
by mhen pod prEEs yoar Brabes
50 s on peasible (o conlese with
yous tevn-gigaal @

Third Brake Light Mounis at Eye Level
To Instantly Demand Attention

THIS YEAR'S MOST IMPORTANT AUTOMOTIVE ADVANCE

EEEEE
SEEEREE

Drivers following you enjoy improved depth
perception ... night and day...and tail-
galers are warned to keep a sale interval

A built-in logic circuit is pmgrammed 1o turn
on this light with your cars regular brake
lights/and with your brake lights only—
and that is very important . ..

This light is coordinated with your brake
lights, and positioned in the center of your
car, 50 thal drivers behind you cannot con-
fuse it with turn-signal or tail lights. . . even
for a moment,

Installation of this light may even
qualify you for a discount on your auto
insurance.

Easy Do-lt-Yourself Installation
Your light mounts easily INSIDE your rear

windQW—fiust like mew cars—where it is
protected from harsh weather, car washes,
theft and vandalism. Mo need for any nasty
drilling into your car body. NO wire cutting,
stripping or taping either. Special splices
are included to let you connect light wires
to your hfake-h? | wires . . .instantly-
... with any pliers

Fits ALL Cars, Trucks, and Vans
The universal mounting bracket, pivoting
joints, and extra mounting extension make
it easy to position your light perfectly. You
will enjoy easy installation in any sedan,
hatchback, station wagon, pick-up truck.
van, or any other Amernican or imported ve-
hicle with a 12-volt electrical system. Your
light has a big 6% wide x 13" high red
lens, and wiring, splices and easy-to-follow
iHustrated instructions are included.

FAST, EASY INSTALLATION...FITS ALL CARS, TRUCKS & VANS

o ———

Erira mousting eneesisa

7/ includied . . . EESHIES EAE)

I add 8% sales lax

Satisfaction Guaranteed

J.C. Whitney & Co. stands behind evarﬁ
brake light we sell. Each light comes wit
our iron-clad promise to you: Complete
Satisfaction or Your Money Back. If you
are not completely delighted with your
brake light.._for any raason ... simply
send it back, and we will cheerfully replace
it, or promptly refund your money, which-
ever you prefer.

We believe every car on the road should be
equipped with an eye-level third brake light.
S0 we are making them available
now . . . for only $8.95 each, plus only $1.00
for shipping your brake light anywhera in
the United States. Al this low price, you can
arder one now for every vehicle you own.

Order Today—Delay May Be Serious

When split-seconds can save life and
limb—and reduce property damagf too—it
pays to have an eye-level brake light in your
car. Get this valuable protection for your
car now. Simply fill in the coupon below,
and send it in with your check, money
arder, or credil card information.
VISA or MasterCard customers welcome,
Simply phone (312) 431-6102 ... Call 24
hours a day, 7 days a week, Order stock
number 81—2289R.

Fro——~——=—=-

JCWHITNEYtcO.  Fosorsae
S .ﬁ Chicago, IL |

Please send me (quaniit
I D?ES! Na 31'2259H1%rah5wl| his al

$0.95 each plus $1.00 each far &PT'i!JDIHI; United
States. ils possessions. A PO and FPO. only). lik-
nois residonis add 7% salas taw. Chicago reaidants

D FHEE. One-year subscription to J.G
= Whitney's famous Catalngs

]! enclose check or monay order for §

il I::ha-rge to my VISA or MasterCand .

il lighls

Experaticen Date

|
|
I Cawd Accour P]Lmbﬂ il
i

Signalung |Needed only i chargng ondesn

IH::mn

Iﬁ-dﬂ-ﬂa

e
Em 7iP COOE Code I
A S S . S

LC. WHITHEY & CO. . 1917-19 Archer Ave. & RO Box 8310 ® Chicago, IL 60680

COPYRGHT + TR&S WARSHAWSKY & CORPANY dba JC WHITHNEY & COMPANY



A TRUE CLASSIC.

Uncompromising quality and authenticity. Our Jaguar 55-100 replicar is a more
affordable, and easier to build kit than you would believe! Front engine and

VW models available. 3

TOLL FREI B00-2
MN.Y. ana CANADA
‘4 N N & § R N B B B B § ®E B B B B E B E B B

15-1310 From around the salar system,
* & e | qmulnu metearile specimens
| 6-684-1167 are available for the lirst time,

ANTIQUE & CLASSICAUTOMOTIVE, INC.

100 Sonwil Drive, Dept. PM-786, Buffalo, MY, 14225

[J | have enclosed §1.00. Send me your complete, full color brochure,
Charge my: [ MasterCard  CIVISA O Diners Club ] American Express

& ; ,/i
*-n...___

BUILD our ROCKING HDHEE 35" x 58"

. only $10.00

ARMOR PRODUCTS "::-mg, $1.00
| P.O.Box-445-C, E. Marthport, NY 11731

BASEMENT T P

FLUSHES UP To Seweror
No Digging Up Floors

install It Yoursell - Anywhere
Write McPherson, lnc., Dept. 16
Box 15133 Tampa, Florida 336

METEORITES "

! BUYING / SELLING / TRADING

L ROBERT A HAAE — I-I'I'EI-H'FE MAN

Box 27527, Tucson, AT

Piease send §1.% far 8 Fuﬂcuhr calaiog
Refundable firsi order

sconlers, ATV 31 & 4 wheelers PARTS . accessories ridng apparel

I SAVE S100's up 1o $7.000 om new Japanese motorocycles. modoe-

Account Exp. Date and spacisl 1ools for Honda: Yamaha, Susikh Kawasail, Harley-
Maria Davidian The lasgest source of used molorcycie parts anywhete
Sawe 5 or more 52 beings dis count catalog bedletin, full of money

Aot savireg batgams and vaduable discownl mbsrmation. lng u: alry

i = = Yo will b glad. Antique Harley & Indsan Farts,

City State Zip BONICD ADYVERTISING & LEASING

Home Phone ( ) Bus, Phone ( — ﬁ o (0] B3888 s 9o e

L | ¥ ® § B § § B B B B B B B B B R B F §®N B | Special Deals lor Miklary Persomnet-and Velerans

umreo eomon: STATUE of LIBERTY
Commemorative Knife Layered In

Pure 24 K GOLD for only 5%

Unbelievable, but true.
To celebrate the 100th birthday of
aur most famous lady. the giant New
Yark publicity firm of The Direct Connec-
tion will distribute a limited edition ol the
famous Statue of Liberly Commemorative
Knife for the astonishing “celebration price” of
only $5 each only to those who write 1o the com-
pany address (below) before Midnight, Sept. 30,
1986.

This original Publicity Ad must
accompany your request. Coples or
photostats are not acceptable.

Layered in pure 24 K Gold!
These knives are not coples. Thase are genuine
Limited Edition STATUE OF LIBERTY COM-
MEMORATIVE KNIVES layered in pure 24 K
GOLD! —the same famous commemaorative
knives advertised in leading media throughout
Amarica and selling for many times the price.

A True Collector's Edition
As belits a tribute of this magnitiude, this knife
will be avainable only until the end of this publ
cily campaign._.al that time, the dies will be
destroyed and the edition closed lorever, Each
knifte you receive will be engraved with i1s own
individual serial number, assuring youw it i5 pan
al this special celebration. ATTENTION COL

LECTORS! for the coveled low serial numbers. e DFRELCT CONNELCTION~ Dept, 5232, 37 Wesl 26 Streel, Mew York, NY 10040

290

order quick-
Iy. First come, first served. There
is a imit of two (2) knives per address at
this price, but requests which are maiied
early ancugh (before Sepl. 17) may request up
1o five.
These famous Commemorative Siatue ol Liberty
Knives wil not be sold at this price by the company
in any store. To obtain one at 1his special Calabration
Price, mall this original printed ad to the company befare
Midnight Sept. 30, 1986

50— Year Repurchase Guarantee!
Collectors should know that each commemaorative knile is
covered by a full 50-Year Repurchase Guarantee. Should you
ever wish to sell or redeem your Statue of Liberty
Commemorativa Knife the company pledges to repurchase it
Iram you anytime you wish within the next 50 years far the full
cash price you paid
To obtaln your Statue of Liberty Commemorative Knife, mail this
original Publicity Ad together with your name and address and $5 for
each Knife. Add only $2 shipping and handling no matter how many
Knives you ara requesting. Allow up to 60 days for shipment.

1EBE CENTEMMIAL
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SCREVVDRIVER

sy

|||:|i||||1""
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Quick fix for a balky
choke s to wedge open
the choke plate

with a screwdriver.

See story for a
permanent fix.

SOI.VING HOT-START
PROBLEMS

t's a hot day in the middle of Au BY PAUL STENQUIST START position, the engine sounds like
gust. You park your car for 30 | - - —— it's turning one revolution at a time
minutes or so while you do a bit of with a pause between each. The engine
shopping. When you return you discoy Hot-start problems can be divided | mav suddenly begin to crank faster, or

er that the car, which started easilv on | into two categories: =I|--~L- that cause | it may just continue cranking laborioas
the coldest mornings last winter, won't | the engine to erank so slowly that it | ly until the battery is dead

start now. win't fire and those I'1.| make the Ifit pecurs only onee, it may be due to

Hot-starting problems are a common | engine hard to start but don't affect | nothing more than a discharged battery
sotree of driver distress. Because they | cranking speed or inoperative charging system. IT it
gometimes po away when the engine oecues often when the battery is fully
has cooled completely, they can be very | Hot start, slow crank charped, it may be the vesult of high
difficult to diagnose, Here, when vou turn the key to the | cranking civcuit resistance, internal en
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gine problems, cooling system prob-
lems, excessive spark advance, or sev-
eral of these conditions in combination.

High cranking resistance
When corrosion or loose connections in
the starting circuit raise circuit resis-
tance, your battery might have a tough
time cranking the engine. And, because
resistance increases further when un-
derhood temperature is high, the prob-
lem may be noticeable only on hot
summer days. .

Before even attempting to diagnose
the problem, clean the battery posts
and terminals as well as the connection
points on the starter motor, starter
relay and/or solencid. Reinstall the ter-
minals and make sure all connections
are tight. Start the engine and warm it
to maximum operating temperature by
driving it slowly for at least half an
hour, Then check starter positive and
negative circuit resistance by measur-
ing voltage drop.

To check positive circuit veltage
drop, connect the positive cable of a
voltmeter that reads in tenths of a volt
to the positive battery post and the
negative cable to the terminal on the
starter (see Fig. 1). On starters with
external solencids (including most GM
cars), connect the negative lead to the
large copper connector that joins the
solenoid to the starter. Crank the en-
gine with the meter attached. It should
read less than .5 volt if circuit resis-
tance is within limits,

If you get a reading in excess of .5
volt on a car with an external solenoid,
attach the negative probe of the volt-
meter to the BAT terminal on the sole-
noid where the battery ecable is at-
tached. If there is less than .5 valt to

1 To check resistance on starters with ex-
temnal solenolds, connect meter as shown.

292

this point with the engine cranking, but |

maore than .5 volt at the bridge between
the starter and solenoid, the resistance

| problem is within the solenoid.

High solenoid resistance is very com-
mon on some GM cars. The problem is
due to a buildup of corrosion on the

brass disc that transmits voltage to the

starter when the solenoid engages.
New Delco solenoids have an improved
design contaet plate, so rather than
purchase a rebuilt solenoid, buy a new
one from your GM dealer,

If positive circuit resistance was ex-
cessive at both points, the problem is in
the positive battery cable or its connec-
tions. Replace the cable and recheck all
terminals for corrosion.

Check negative circuit resistance by
connecting the voltmeter's negative
lead to the negative battery post and
the meter’s positive lead to the starter
housing. Make sure you make contact
with the bare metal of the housing.
When the engine cranks the ground
circuit, voltage should drop less than
0.2 volt. If not, check all connections

| again and replace the ground cable if

necessary. If the ground circuit cable is
attached to the frame, make sure that

| the cable joining the frame and engine

ig in good condition. By connecting your
voltmeter's pogitive lead to wvarious
points in the ground circuit you can
usually pinpoint the problem area.

Excessive spark advance
Slow crank/hot problems are frequent-
ly caused by a combination of high
resistance and excessive advance, so
it's a good idea to check spark timing
even if you think you've solved your
problem with a solenoid or cable re-
placement.

First, attach a tachometer and make
sure idle speed is at specification. Then,
. check timing following the direc-

tions on your vehiele information

label or in your shop manual. If the
manufacturer provides a range of

“ acceptable timing, adjust to a figure at

the lower end of the range.
On ecars with mechanical advance,

“-_check the centrifugal weights inside the

\ distributor to make sure that corro-
/' sion isn’t causing them to stick when

]

B the engine is hot.
|
' Cooling

problems

| Believe it or not, serious cooling system

' uun'mmdlng' engine

problems can cause hot start/slow
crank problems. If coolant passages
cylinders are
| blocked with sludge and corrosion, heat
from the pistons won't be transferred to

2 Heat flows eaily from piston to coolant
in normal cooling system (top). In clogged
system, plston can expand enough to drag.

the coolant (see Fig. 2). This causes the
pistons to expand to the point where
friction between them and the eylinder
walls makes the engine difficult to turn.

This can sometimes be remedied by a

| power backflush combined with a cool-

ing gystem cleaner, In severe cases,
eylinder block replacement may be the
only solution.

Ordinary overheating problems can
also cause an engine to crank slowly
when hot, so check the eooling system
thoroughly.

internal engine problems
Any internal engine problem that pro-
duces friction can cause the engine to
crank slowly. And since most clear-
ances tighten up when the engine is
hot, it's most likely to happen then.
You can tell if your engine is hard to
turn by removing the plugs and at-
tempting to turn the front erankshaft

| bolt with a torque wrench. It should

break away at 90 lb.-ft. or less and
should turn with the application of 70
Ib.-ft. or less.

Internal engine damage might occur
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| in combination with, or as a result of,
| blocked cooling system passages. The
torgque wrench test can't tell you for
gure that the problem is due to one or
the other, So before disassembling your
engine or asking the mechanie to do so,
make sure you've exhausted more con-
ventional remedies.

Fast crank, no hot start
What about cars that erank fast when
the engine is hot but still won't start?
This problem iz usually the result of a
choke system failure, a fuel flooding
problem, a serious vacuum leak, fuel
starvation or an intermittent electrical
failure, If your car is in need of a
tuneup, do that before looking for more
unusual causes,

Choke problems

The scene is repeated over and over
again in supermarket parking lots dur-
ing the heat of summer. After a futile
attempt at starting his car, the driver
jumps out, throws up the hood, un-

| B Remove carb from engine if necessary to

| cut slots in choke housing screws.

| secrews the air cleaner and jams a
screwdriver between the choke plate

and carb body (see opening illustra-
tion). After starting the car, he revers-

SATURDAY MECHANIC

ent choke mechanisms on recent carbu-
retors, we can't provide exact direc-
tions or specs for checking each. So to

do this job properly, you'll need a ser-

vice manual. Most choke systems re-
quire at least three adjustments: vacu-
um break, choke flap closing and fast
idle. Some call for as many as five or six
different adjustments.

On most systems, a temperature-
gensitive bimetal coil, mounted either
on the carb body or within a stove on
the intake manifold, opens and closes
the flap. On some, the coil is heated
electrically, on others, exhaust heat is
used. Adjustment is frequently accom-
plished by turning the housing that
surrounds the bimetal coil until a point-
er aligns with a specified point on a
scale that is attached to the carb body.
On others, the housing is mounted in a
fixed position and adjustment is made

| by bending a linkage rod or lever.

Sometimes the correct choke flap posi-
tion must be gauged with a rule, or with
a drill bit or rod gauge.

On most ears, the choke housing is
mounted with rivets or slotless screws
to discourage tampering. To remove

| rivets, drill them out. To remove slot-
| less serews, make a slot in each with a
| hacksaw blade (see Fig. 3).

Choke flap sticking can become a
problem on very old carburetors or
poor rebuilds if the choke flap bushings
have worn to the point where the flap
won't stay in one position and can't be
adjusted properly.

Bowl vent boillover

When you park your car, heat from the
engine is transferred to the fuel remain-
ing in the carb float bowl. The tempera-
ture increase is accompanied by rising

| pressure. This pressure has to be re-

es the procedure, slips behind the |

| wheel and drives away.

The culprit could be an incorrect
| choke adjustment, but you must also
consider the carburetor flooding prob-
lems discussed below. Although the
serewdriver holds the choke flap open,
that may only be necessary due to
engine flooding.

Choke adjustment and cleanup,
| though, are the first two things you
should consider. Make sure the engine
| is cold. Use a small solvent brush and a
| can of earb cleaner, or an aerosol can of
| carb cleaner, to remove all the varnish
and accumulated dirt from the linkage
arms and choke assembly.
Because there are a number of differ-
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5 Fuel should spray from accelerator pump
nozzies when throttie Is opened manually.

lieved or fuel will be forced into the
intake manifold. Once the manifold be-
comes soaked with fuel, the engine
floods and can only be started by hold-
ing throttle and choke flap wide open.If
you're greeted with a powerful gasoline
odor when you open the hood, the
engine iz most likely flooded.

On most cars, the float bowl is vented
to the evaporative emissions canister.
The vent must be open when the engine
is shut off or high pressure within the
bowl will force fuel through the carb
metering cireuit.

Check the bowl vent and any con-
necting hoses for possible blockage. If
they're okay, take a look at the canis-
ter. If the bottom of the canister is
open, you can usually replace its filter.
If a closed canister drips fuel from the
bottom, replace it and troubleshoot the
evaporative emissions system (see your
serviee manual).

internal carb leaks

If you find that your bowl vent system
is okay but your engine continues to
flood when it's shut off hot, the carbure-

& Decal in englne compartment shows vatuum hose routing and spark advance spec.
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& Dielectric grease on the back of GM
| lgnition modules can prevent heat damage.

| tor probably has an internal leak.
Before you invest in a new carb,
| make sure your engine is running at
normal temperature. Even a good car-
buretor may spit fuel into the engine if
it's running 30 or 40° above normal.

| Vacuum leaks

| If your engine is hard to start hot but
does not seem to be flooded with excess |
gasoline, a vacuum leak could be the |

| problem. Check all hoses for splits, |
kinks and other signs of damage. If |
they're old and brittle, replace them.

| Make sure all hoses are connected in
the manner illustrated on the emissions
information label (see Fig. 4).

In addition to making hol restarts
difficult, a vacuum leak will cause a
rough idle. To find a vacuum leak that is
not the result of an obviously defective
hose, use a needle-nose pliers to
squeeze off cach vacuum hoze near its

| source while the engine is idling. When
the roughness clears up, you've found
the leak. If the hose itself is okay, the
component it's attached to may be bad.

An EGR valve that sticks open quali-
fies as a vacuum leak, as it allows the
engine to draw air through the exhaust
passages when vou're trying to start it.
On most engines you can check the
EGR valve by applying vacuum to it
with a hand-held vacuum pump while
the engine is idling. When the vacuum
gignal causes the valve to open, the
engine will idle roughly. When you
release the vacuum, the valve should
close and proper idle should be re-
gtored. If the application of vacuum to

| your EGR valve does not cause it to
open, check your service manual for
| EGR test procedures.

2%
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hot-start problems, they also can be the |
result of fuel starvation. In these cases,
the engine eranks until the pump has
filled the float bowl sufficiently. Then it
finally starts.

You can tell if your engine is getting a
supply of fuel by removing the air |
cleaner and looking down the carbure- |
tor barrels. (Do this while the engine is
off and the starting problem is present.
Take care not to burn yourself on hot
engine parts.) While holding the choke
flap open, crack the throttle. You
should see fuel shoot out the accelerator |
pump nozzles (see Fig. 5). If you don't, |
check the fuel filter, fuel pump and |
carburetor float adjustment.

Electrical problems
Some electronic parts can fail tempo-
rarily when underhood temperatures
are high. Unlike our previous exam-
ples, the engine will start only after |
having cooled off for an hour or two.
The most likely offender in these
cases is the electronic ignition module.
Off-brand  discount-priced modules |

| seem to be more likely to fail than name

brand or original equipment types. Ap- |
plving dielectric silicone grease to the
underside of GM modules reduces the
chance of heat damage and hot restart
problems (see Fig. 6). Have a mechanic
test the old module before you buy a
new one; these expensive electronic
parts cannot be returned.

Fuel-injected engines
Because most injection systems remain
pressurized after the engine is shut off,

| (central injectors within a carb-like

| and vou can simply warm the engine,

| drip. On some port-injected systems

| out of the ports to wateh for drips.

a fuel injector that sticks open can flood
the engine and foul one or more plugs.
Given enough time, the fuel evaporates
and the engine starts easily. But for the
first hour or so after shutoff, starting
can be extra tough,

On port-injected engines (one injec-
tor per eylinder), a sticking injector can
sometimes be located by checking the
plugs half an hour after shutoff. If a
plug is fouled or wet, it's likely that the
injector for that eylinder is leaking.

A lack of wet plugs doesn’t necessar-
ily rule out dripping injectors. A visual
check of the injectors is the best test.
On throttle-body injection systems

body), the injectors are easy to observe

shut it off, remove the air cleaner and
watch the injector(s) to see if there's a

you can lift the injectors and fuel rails

A check of system pressure is also
useful in tracking down leaking injec-
tors. If pressure drops continuously
after the engine is shut off, a leaking
injector could be the cause. But other
problems—like a faulty fuel pump
check valve, a leaking pump connection
or a bad pressure regulator—can cause
pressure loss as well.

On most systems you can measure
pressure by attaching a fuel-injection
pressure gauge to the Schrader valve,
which looks like a tire valve, When
attaching the gauge, wrap a rag around
the gauge connector to catch any pres-
surized fuel that squirts out. 3

PLIAAP INLET FILTER

Fuel starvation .
While excess fuel is a common cause of | F To chedk for leaking fuel-injector nozzies, attach pressure gauge to Schrader valve,
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217 FIX-IT RIGHT

Application guide describes how Penetrol can make it
easier to prime or paint, varnish or stain, protect
metals from rust, restore fiberglass, finish rustic
interior wood or renew old stain. Free.

218 BEAUTIFY YOUR BACKYARD

Sakrete's instructional booklet will assist you in
backyard do-it-yoursel projects. Learn to build a bar-
b-que pit, a fieldstone wall or construct a patio. 50¢

219 KEEP IT WARM

CertainTeed Corporation’s colorful, new brochure
offers tips on selecting an insulation contractor. Leam
how insulation can be a good investment for your
home. Free

220 DMLINE INTERACTION

CompuServe offers a 28-page brochure on their
Information Service. Find out about shopping and
banking at home, making your own airling reserva-
fions, playing interactive games, electronic mail and
national bulletin boards. Free

221 WINNING WEEKENDS

"'Guide to the Winning Weekends of 1986 is the new
AutoSports Guide from the replacement parts divi-
sion, TAW Automotive Aftermarket Group. 36-page
full-calor guide helps enthusiasts to follow TRW-
sponsored series in NASCAR, NHRA and IMSA rac-
ing. §5.00

222 PASSIVE SOLAR CONSTRUCTION HANDBOOK

Learn how to design your home 1o use energy from
the sun and save on heating costs. PPG tells how in
thveir 40-page booklet, *Living with the Sun"'. $1.00

223 BE A CHIMNEY SWEEP

This comprehensive information kit from August West
Systems, Inc. shows the possibilities of how you can
earn $50.00 an hour helping people prevent chimney
fires. Kit includes a 12-page booklst, brochures and a
record. Frae

224 EASY RIDER

Husgvama's 1986 sales feature folder highlights their
full fine of motorcycles including the 430 Automatic
Enduro. Alzo contained are individual brochures on
each new modal. £3.00

Popular Mechanics 7/86
Box 1718, Sandusky, Ohio 44870

Piease see that | rocehve Bhe fems checked below

225 EARLY WARMING RADAR DETECTOR
Informative brochure from Whistier describes the
features of Spectrum 2 - the high performance radar
detector. Its unique Digital Display with numerals
from 1 1o 9 provides audible and visual waming of
;nd:r transmissions. Comes with 3-year warranty.
Tee

226 WHAT'S NEW IN HOME ELECTRONICS

Your Iife could ba made easier with this offering of
glectronic products from M.A. Badol: solar fan cap,
talking scale, Toz. tv, environmental sound machine,
sound-activated Ilnhl switches. Free

227 MASTER KEYS TO CAR CARE

38 areas of car care are detailed in 13 folders. Step-
by-step instructions with clear illustrations and dia-
grams take the mystery out of fixing and maintaining
your car. Conveniently fits in your glove depariment.
From POPULAR MECHANICS. $5.95

228 A REAL MIX-UP

Hand Mix'r, a hand-powered, portable utility mixer,
helps you tackie jobs with 3 mixing capacity in excass
of 160 Ibs. 2-page flyer offers information, benefits
and photographs. Free

229 WOODD-LOOK SIDING

Wolvering Technologies' Restoration solid vimyl sid-
ing gives you the look of beautiful painted wood
without the inconvenience and expense of painting.
Free

230 PICK-UP TRUCK OVERLOAD CONTROL

Brachure from Load Toter Mfg. Co. describes the

Load Toter, a control device that increases payload

capacity 100%. It also acts as an anti-sway bar and

:Luhil‘mr-. Installs in 30 minutes. Lifetime guarantes.
ree

231 HI-TECH INSULATING GLASS

PPG's B-page 4-color brochure illustrates the Sun-
gate® Coated Glass window and axplains how it can
save energy. Designed to retain heat in winter or
reflect solar energy in summer. Free

32 KEEP A CLEAN MACHINE

New 56-page catalog from K & N Engineering features
full line of high performance air filters, filter oils,
cheaners and accessories that fit almost all domes-
tic/import cars and trucks. Gontains technical infor-
mation. $3.00

L
s,

233 REVVING UP YOUR CAR

Moroso Performance Products Inc., makers of racing
components for two decades, offers a 1,500 product
catalog. Includes spark plug wire, engine sealers and
octane boosters. $3.00

234 S8ET AND FORGET TIMERS

Intelectron’s five fiyers explain their line of home
security convenience and energy conservation prod-
ucts and lists their benefits. Photos and illustrations
show products in use. Free

235 PERSUASIVE PULLING POWER

Ramsay Winch Company offers a 16-page catalog of
their 6,000 to 12,000 Ib. capacity front mount
winches, mounting kits, lights and accessories. Free

236 SEAL MASONRY SURFACES

DRYLOK Ready Mixed Masonry Walerproofer can
help you solve the problem of wet masonry. 14-page
brochure illustrates how product works, how to
prepare surface and how to apply DRYLOK. From
United Gilsonite Laboratories. Free

237 WOODDEN PARTS AND CRAFTS

Woodworks offers a 32-page catalog on hundreds of
wood items. Also includes hardware and tools.
Special “get acquainted” offer and bonus coupon,
£1.00

238 ALL DECKED OUT

46-page, full-color brochure from Boston Whaler lists
their complete line of boats ranging from 9 1o 27 foot
size. Each model is shown with standard features and
specifications. Free

239 FIRE FACTS

Informative package from American Safety Products
describes the advantages of their patented gas fire
extinguisher - the Halonite® - that can be used for
kitchen, car or electronics. $1.00 (Refundable upon
order.)

240 DIY AUTO CARE MANUAL

Rust-Oleumn’s 28-page manual includes detailed in-
structions and illustrations on the use of STOPS
RUST: body fillers, undercoat, primers, paint cleaners
and waxes, Free

This Coupon Expires Sapt. 30, 1986

O 217 [] 2215500 ] 225 [ 229 [] 233 53.00 [] 237 $1.00 Total money for priced items §
nese¢ [ 2225100 [ 226 [ 230 O 2.4 [ 238
O] 219 023 [] 2275595 [ 20 0 235 ] 239 $1.00 Service Charge $ 50
O 220 [0 224 33.00 [ 228 [ 232 §3.00 [] 236 [] 240 Total money enclused $
Total items requested
Hame {Please Print)
Address
Town e 2 Cose

(Mease send cash, check or mongy order made out to POPLILAR MECHAMICS. Mo stamps, please)

Note: Popular Mechanics

processes
the material directly. Your order will be on itz way 1o you within 90 days.
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your reguests for the above inlormation and forwards these inguiries to the organization making the ofier. Each company mails
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By D Donald P, Coverdel TAD.

gy i ool o SR "‘f"_.h prig Y

3 “For too long, there's been a
conspiracy of silence about UFO's

Th@ Cmspir acy Uﬂ‘feilw A '- ol by the Nations of the warld, and

| 'believe it is time people were

Now, after more than 20 vyears of research, told lﬁ“&?&.;mm-
Dr. Coverdell reveals the STARTLING TRUTH! (Great Britan' House of Lovd

- What EVERYONE ON EARTH Needs to KNOW.

* Where are they from? * Who's control are they under?
e Why did they come?  * When are they going to return?

Order your copies today at only $7.95 plus $2.00 for postage & handling each.

Order by mail, or call TOLL FREE Make checks payable 1o

for credit card or CO.D. orders: THE BOOK BROKERS, Inc.
1-800-453-2800 PO Box 13924 Orlando, FL 32859

in Utah, 1-B00-662-2500 5 Flarida Residents add 3% State Sales Tax
Ourside LS 1-800-6272000

O Yes, | want to know! MAILING INSTRUCTIONS:

Please send me ___________ copies

of THE MYSTERY CLOUDS at $795 e

plus $2.00 postage & handling.
Enclosed is my check for

ADDRESS

CITY
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JET HELICOPTER manuat

LOW - COST BUSIGME / ASIERBLY METHODS 7 MIGHT FEINCIFLEY

® Caries o pecson-plue @ Vercios] oks-oll & Lamding

# Hard-tosl comtoection & Can be Mawn without
u licenss & Uses bow = cont fusl
CORITRUCTION & IFD, bANUAL
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e Helicopter Experimenters
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An extroordinary Kit Melicogber! -
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Promect Your Favity s House

Drive Alert
Alarm System

Dedects and Warms

You When Cars Approach
Mow get ample warming when
cars approach. |ust bury cable
6" deep and parallel to drive and
relan, Drive-Alert detects maving

car within 150, radius of hidden sendon
and actvates. Lse 10 jumn on [gghts,
wa:ilsrie-s.h:y Il:ueH;dlnc!udﬁPIiil(‘l-fr ITEM 5-8-031
cahle, whistle and sensoe Plugs

into 115%0lt AC Exa cable and  © 9179.95

whistles aailable. Shpg. & |bs FOR Lincedn

Burden’s Surplus Center

L PM # 1000 West 0™ # Lincoln, NE 68528-1394
LL 800-228-3407 » ASK FOR FREE CATALOG!
Use Viva, Mastercard, American Express, Discover

Qi prw TP paspe S0 Catning festures -
Dt 3 D00 e il ek ol 1% ahe Barta Tim --.l_
g Belth, pulewa, chaln driees . Mok, T
Epaad MEOUCENE, COUBGAGE. SRANE,  Dadi m -
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107 Jeriche Tpke | New Hyce Park NY 11040
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HPRINT FOR YOURSEL

$47.595 + 38 SHIPPING
Our 5th. Year - 1000's Sold In All States

222 BROADWAY NEWBURGH,NY 1255&.
Tel:(314)565-43732 - V{“‘FH"G‘N Q. :

&

E DETAILS FREE FROM
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:

Use

Zip Codes

When Answering

Ads
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comB

Authorized Liquidalor

REGINA STEEMER™
CARPET CLEANER

PLUS! Value 6-Pack of
Cleaning Solutions!

Own a REGINA

carpet cleaner,
at far less

& Simple to use! Add hot water o tank and
lock shampoo carridge in place.

& Quick release trigger dispenses foamy
shampoo; deep cleans all types of
carpets.

& Press button for extra shampoo on
heavily soiled areas.

® Large 9%%" wide nozzle 18-foot cord.

® Two large wheels for easy mobility,

& INCLUDES VALUE PACK! ($29.94 valuel)
Four 15-0z bottles of shampoo, two 16-
oz. bottles of Pre-Spoter for stains,

Whor Row: $136.89

fem H-861-4878-029 Ship, handling: $9.00
Credil card cushomers can orded by phone,

T e (o) HEEER
Toll-Free: 1-800-328-0609

Your check | welcome!

Ho delays in orders paid by check,

Sales oulside the 48 conSguous stales are subject to

spacial conditions. Pleass call or wrils o inguine.

W — -

C.0.M.B Direct Marksling Cerp. ltem H-981

18805 !‘Hh Ave. N/ Minnesapolis, MM 55441.3387

Send Stpemaris) am H-D51-4879-029 gt §64

each D'ua 2ach ke shipping handling. (Minnesola

resicents add E% sales tax. Soery, no C.0.D. orders)

O 8y chieck or money order 5 enclosed. Mo delays o
processing ordecd pod by ehech (hanks o TelaChech |

charge [ visas O MasserCargs [] Amercan Express®

Acet Mo Epd

PLEASE PRINT CLEARALY

Hame

Addresg

Don’t Buy a
BIGTILLER..
For a Small Job!

TNN B8 L s

Buy a Mantis!

Big tillers weigh almost 300 Ibs.
Mantis weaighs just 20 Ibs, (women and
older gardeners love it}

Simply turning a 300-Ib. tiller ina
backyard garden is a challenge.
Mantis starts with a flick of the wrist . . |
turns on a dime . . . and weeds
batween narrow rows and along
fence lines.,

The Mantis takes the work out of
growing flowers and vegetables. ..

&0 you can have more time to enjoy
the results!

Most big tillers were designed to just
till, Mantis was designed from the
beginning for a variety of useful at-
tachments. Tiller. Weeder. Furrower.
Edger. Lawn Aerator. Lawn De-
Thatcher. Hedge Trimmer,

Best of all, Mantis costs a fraction
of what you'll pay for a big tiller.

3-Week In-Your-Garden Trial!

Mantis has a Lifetime Warranty on
the tines (if they ever break, we'll
replace them), A Lifetime Replacement
Agresment on the engine. And a 3-
Week In-Your-Garden Trial (if you don't
like it, we'll take it back and give you a
full refund).

“We have & 30" x 100' garden that is
fenced to keep woodchucks out. We
own a Troy-Biit and had to take the
fence down sach tima we wanted to HIl.
Not any morel With our Mantis, we get
in and out easlly. My wite and | both
think it's a great Nttle machine(”

Ben 5t. Germaine

Gansevoort, NY

Immediate Shipment

On All Summer Orders!

Caty
Stase b
Phone L |

Sign Herp

Ic oMmMB Direct Marketing Corp.

Authorized Liguidaior
14606 28th Avenua North
Minneapolis, Minnesota 55441.3397

Mantis Manufacturing Co.
I ‘ tE EE 1458 County Line Rg.,, Dept. 1020
Huntingdon Valley, P4 19006
[ Piease send mave information on the Mantis
Tiller/Cultiwatar | . _ and your 3-Week Tria

I Mame
Address
| oo
State Zip

297



Build something exciting...

. .;

Pegasus A 7-ft. diameter hovercrafl,
which floats 10 inches off the ground. Its

built from plywood and is powered by a Tri-Flyer You br‘ah the |mfsnck twist the throttle grip and suddenly vou're ﬂymg
3.5 hp engine that runs nearly 3 hours on il '-iwf-dh over 73 mph on land or water. That's PMs latest high-tech hovercraft,

a gallon of gas. Plans come compleie with propelled by 4 Hi-i!p snowmobile engine that powers a four-bladed fan. Lift comes
drawings and a 32-page photo-illustratecd from a 10-hp mower engine that carries yvou and two passengers over obstacles and
instruction booklet. Great for weekend up hills. Plans include six blueprint-size sheets and a 60-page instruction booklet
sports and leisure, (PL-1800—59.95) with drawings, photos and building tips. (PL-1805—819.95)

TO ORDER:

Send vour name and address
with check or money order
to: POPLULAR MECHANICS,
Box 1014, Radio City Station,
New York, NY 10101,

Scuba Tow Sel Using a single
tiny lishing motor, this scuba low
glides vou along at a leisurely 3
miles per hour. Use it with or
without scuba gear: it work on
the water’s surface or below. SR R e U
Plans include fullsize cutting pe Vigaivien, & division o the Il Compons
pattern and an illustrated instruc- o e
tion manual. (PL-1747—510.95) ' Y

- :
Redwood Patio Furniture Build your own
altractive outdoor furniture made of durable, long-
lasting redwood. Plans describe six pieces designed
to withstand exposure to sun, heat and moisture—
barbecue cart, chaise, coffee lable, telephone caddy,
tray and planter. Theyl look great in your backvard
patio, deck or sunroom. (PM-1013—86.95)

Deck You Can Place Anywhere A beautiful. free-standing redwood
deck that either stands alone or that you can modify 1o fit your needs. It's
durable, wont decay, and provides more than 250 sgquare feet of extra
space for entertaining or just relaxing. Plans include detailed drawings
and bonus instructions for building a matching bench and planter.
(PL-1280—57.935)

For more great plans. ..
71986 Catalog of Plans

Build it vourself with easy-to- follow plans Adirundack lawn. Furniture This traditional

and blueprints. Selections range from Adirondack furniture is as durahle as it is attractive
Crafted of hardwood, each piece is carefully sanded
then assembled with water-resistant glue, sealed

tool hoxes to outdoor sheds, a doll

; @ cradle to glass r'alnnms. a two- car with wood preservative and painted—all to make
; -Q_____H A garage to an air compressor and them withstand the rigors of outdoor use.
/| hundreds more. ONLY 51.50. (PL-1751—%5.95)

Send for your order today! Make check or money order payable to
Popular Mechanics, Box 1014, Radio City Station, New York, NY 10101.



BOOKSTORE
OF HOW-TO

Auie Repailr
Manunl "80-'58
Covers more than
1,000 domestic car
models, with over
66,000 essential
service specs and
repair facts and
2.500 diagrams,

cutaways and quick-check spec charts, Updated
seclion on fuel and ignition systems for the do-it-
yourselfer. Considered the “Bible™ of auto repair

and maintenance, (B-1906—521.50)

TO OEDER Send your name and address
with check or money order to: Popular
Mechanics, Box 1014, Radio City Station,
New York, NY 10101. Please specify the
proper “B” number.

Fopular Mevhanics is a publivation of Hearst Magazines & [

shon af (he Hearsi Corparakion
o LRSS The Hearst Corporation. AN mghts peserod.

£25.00)

Light Truck & Van
Eepair *T9-'85 | 200
pages of information on
AMC, Chrysler, General
Motors and Ford trucks
and vans. 2,000 illustra-
tions plus step-by-step
instructions for the

engines, brakes, sus-
pension, and more.
(B-1995—527.50)

tuneup and care of |

Imperied Car Re-
pair Manual "78-'85
Comprehensive [nfor-
mation on cars by 28
foreign manulacturers.
(her 1,300 pages. Cov-
ers all areas including
cooling, electrical and
exhaust syslems,
brakes, steering, sus-

pension, ignition and transmission. (B-1904—

Auie Repalr Man-
ual 7479 A handy
reference of (acts
gathered from over 300
factory manuals for do-
mestic cars. More than
1,000 illustrations and
data on such areas as
electrical, fuel and
cooling syslems, sus-
pension, brakes, steer-

ing and transmission. ({B-1807—§22.08)

MODEL #120 $35.95

Edga Collector Series

Pearite, [talian B% * Side Opening
Blus, Gresen, Whits, Red or Black

GET THE EDGE!

com

Authorized Liquidator

(BBE) WICRO EYE VI

Radar Detector

Factory New! First Quality!

Super sensitive! Highly selective!

Now available to you at BELOW

dealer cost!

® COMPARE! Check our low pnice
against brands like Escort, Cobra or
Whistier. Youll quickly find aur famous
BEL saliz for less than hall the cost!

* MORE RANGE! Super efficient
compuheterodyne circuitry.

# HIGHLY SELECTIVE! Computerized
selectivity helps aliminate false alarms.

# DOUBLE ALARMS! Red and green
LED's, plus beeper, alerl you lo radar,

# HIGHLY SEMNSITIVE! The laster the
beeper and flasher rate, the closer the
radar Source.

& COMPACT! Measures just 1%:" H x
3" W 2 4%" L Model 832,

® CONVENIENT! Operates on vehicle
battery through lighter socket. Comes
with lighter plug and cord, adjustable
dash bracket visor clip, and a velerg
strip for mounting.

One-Year Limited Factory Warranty.
(Vioid where prohibited by Llaw.)
Mir. List Price . ..... '249.00

... DD

Meem H-1206-4235-024 Ship, hand: $3.75

Cowlit cavel customers Can order by phone,

24 hoiars & day. —
T days & woek. rﬁht\- el

Toll-Free: 1-800-328-0609
‘Yowr check & welcome!
Ha delays in orders paid by check

Balen curisicle comlinenial LS. sre subject o spacial
cordiiors. Pleass call or wribe fo nguirs.

. e e i s e e —— ————
C.0.MLE, Direct Marketing Corp. hem H- 1256
14805 28%h Ave. N./Minneapolis, MM 5544 1-3397
Send___ Radar Dedecions) tem H-12096-1235-024 a1 §39
each plus %375 each for ship, handling (Minnesola
résiderts add B% sales tax. Sorry, no GO0, ordem )

- -

T
The Edga Co.. PO. Box 32B48- PME. Phoanix. AZ B5084 |

1 . i
Before Oraring Call For Avalability o g o =
i - - ] My check gr money order & enclosed (No delays
j Desiar Pricas on Aeques! == gy 602 952 ?659 ' pYOCESSING GrOHS paid By Chack Thanks i TeeCneck )
i Ploass Ship the Following ems: Model #1908 Oy, | thasge [ vigA» [ MasierCard. [ American Express-
IModel #120 Oty Models8r? Oty :l At Mo, Exp—d
} Add $1.50 Per Kit Shipping and Handling. Allow 10 Days Shipging. | | PLEASE PRINT CLEARLY
| Chwck or Money Order Enclossd el _— R ::‘*m
). VisaMasteeCord 8 Exp Date : i | Cony
:m-m-l.. i L = il State 7P
| Addreus S : Phone—L i
{ﬂn - State TEa Yy e =+ | Sign Heve
1 Ilmhmlwwhmﬂm :
{ ; Signeturs , === Date __ & ey ey T
R ] 1 i
i | : Mot mvadnbiln prohiblted by bnw. Inguise ABoun spacial miliery : I_C o___MEJ Direct Marketing Corp.
& e o g P o i e Authorized Liquidator
d e, Ealsanits il Sporamen Though wgel i garm jaere, i Commin Brass Tha Corpienan ol Tess kiy sy 14806 28th Avenua North
¥ w::‘ﬁrﬂuw' - S m_— WA e By Minnoapolis. Minnesota 56441-3387
| 1
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ADVERTISEMENTS

Sophie Gronowicz, Classifled Sales Manager Dorothy Nolan, Classified Service Manager
Rate: $6.70 per word payable in advance each insertion. Minimum insertion ten words.
BEald face capitalized words—$1.00 per word additional (First word set in Bold Face &t no
extra charge, Zip Code Free.) Centered Headlinaes in All Bold-Face Letters—845.00,

The next available issue to place an advertisement in America’s No. 1 Classified Section is SEPTEMBER. The closing is JULY 3rd.
Send remiftance payable and order to Popular Mechanics, Classified Department, 224 West 57th Swreet, New York, New York 10018,
Fioase indicate Heading under which ad is to appear. As a consumer sarvice and in cooperation with our mail-order advertisers
who use post office box addresses for their convenience in handiing your order, Popular Mechanics
maintains a register of such mail-order advertisers containing their complete names and street addresses,

Adwvartisers using P.0. Box number must furnish complets name and street address for our records.

To avoid delay in the publication of your ad, please send samples and descriptive materials with your request.

PLEASE NOTE: WE HAVE 142 CLASSIFICATIONS TO CHOOSE FROM.
FOR OUR LIST WRITE TO ADDRESS ABOVE AND REQUEST OUR ORDER FORM.

PUBLISHER'S MART
BOOKS & PUBLICATIONS

WRITING CAN PAY WELL! Insider's pubtshing tips. Free
detalls. Dorco's Books, B24 N. Markon, Dak Park, IL 80302

MONEY back guararesd if you are nol salisfied with this
aaty but sune method bo CUIT SMOKING, Send 55 00 Tor thes
mgenious nesw heafth gubde Moye Press, P.D. Box 130,
Yankeeiown, FL J2608.

FREE CATALOG. 400 Books—Ba To, Haatth,
Waalth, Sell Help, And More—Kanco, PMTE. Box 63-6102.
Margats, FL 33063

BAYE on paria for Lawnmowers, Minibikes, Karts, Chain-
sarwe, Small Engines. THOUSANDS OF PARTS. Sand £3.00
For Catalag. Sav-On Parts, P.O. Box 231, Somerville, Mass.
o4s

HOW to Make Money with youwr Camera! 5300
Chuschatuck Traders. 1471 Spring Meadow Lane, Sufiolk, VA
2332

CATALOGS

MARIOMETTES By European Artsans. Send $1.00 For
Brochure Tagus, 12555 Bescayne 791, Miami, FL 381

KITES! Freg Color Catalog Choose from over 100 unusual
and innovative kites. into The Wind, 204TM Broadway,
Bouldar, CO B0A02

BUY KNIVES, CUTLERY ITEMS al wholesale. Save up to
6P, Huge Selection, Satwslaction Guarantesd, Fast Sendica,
Catalog 52.00 First Class. Smoky Mountain Knide Works,
Baox T14PM, Savierville, TH 378962

PUBLISH your book! Join our Sucoessful authors. Al
subjects imvited. Publicity, adverising, beautdful books
Sand for fact-liled ooklet and free manuscripl report
Cariton Press. Dapt. PM, 11 Wes? 32 Sirest, New York 10007

BECOME A LIFESMITH| LEARN AND GROW! Froe unique
book catalog. Lifesmith, 18533 Aoscoe Blvd., Northridpe, CA
fAko

RIGHT ON THE MOMEY! Fantastic Pubkcation For Mail
Ovdéer Buyers & Sellers!"! Datails! BBM-PT, 222 Easi Main,
Hillstxeg, OR 97123,

SECRET CODE of the Prophets: hidden for 2.000 years:
1700 Dictionary-style anirees; 112 pages: $5.95 + $2.50 hip
MacArthur Enterprises, Box 72, Fineland, Florida 33345,

BARGAIN books, educational tapes. Sand for frea st
Bolthams Lid., 703 Haynes Run, Mediond, N 08055

SEVEM REFERENCE VOLUMES ON STARTING YOUR
OWH SUCCESSFUL BUSINESS AT HOME. GREAT STEP
BY STEP MNSIGHTS. FREE DETAILS FROM: RPMc
PUBLISHING CO., 2TE88 DREGON RD. #81, PERRYBAURG,
OH 43554

HOW 10 purchase good country land. Imparian] detaile.
£3.00. Marture Publzalions. Bax 471P4, Sacana, PA 19018,

WILL KIT. Be cerlain your valuabies are distribuled ac-
cording o your wishes Writlen by noted aftorney,
Satislaciion guerantesd $4.95 Christiophes Foster, 920
Brodhead Avenws. Bethimhem, PA 18015

TECHMICAL BODKS Elcironics, matabworking.
workshop, and morel Catalog 52.00. Keats & Cornpany, Box
796, Station A, Scarborough, Ontaria. Canada, M1K 5C8.

THE 175,000 MILE CAR. §7 95, Country Corner, B483 East
Gingham. Loveland. Ohio 45140

A MANUAL On Offico Claaning (Indepth) 3595 Make
520000 A Day Cleaning Windows. 3500 For Infa. Limsded
Tiemg Offer. Semmons Enterprises, 477 Union Avenoe,
breington, M.J. 07111

PREVENT DISASTER! ESTATE ORGANIZER BOOK. How
and whad 1o do i you re sick of die. Keep complets reconds
Your maiructions on Business and personal aftars. §7.9%
plus 5200 PH, Suite 4800 N, Academy Blvd. Colorsds
Bprings, GO 80807

300 POPULAR MECHANICS = JULY |985

FREE 1ol catalog Toolling, B17 New York Ave,
Martinsburg. W 254601

FREE CATALOG - BEST IN THE INDUSTRY
A COMPLETE CAMERA STORE IM A CATALOG

ONE of the World's Great Catadogs, and it is photographee
Send to. Porter's Cemera Store, Inc, Box 628, Dept PM,
Cadas Fals, lowa 50613 tor your Free Copy (LS. Only). 112
labdoid sre pages filed with 3,500 wams many of tham
enciusive and wery wnususal Ples popular brand camaras,
lenges, flash, ete. a1 discount prces. Huge inventory, fast
service. great packaging. You must ses it 10 belleve It Onder
yousr Free copy 10day

FORTY-FOUR page catalsg, Cupolas waalhervanes,
colonial accessones. Cape Cod Cupola Co. Inc., T8 Stale
Foad, Mo, Dartmouth, MA 02747

DETECTIVE SPECIAL ELECTRONICS, BOOKS, WEAP-
OMNS, & MUCH MORE. SIXTY-FOUR GIANT PAGES DMLY
§2 GUARANTEED AMERICA'S BEST SELECTION OR
DOUBLE YOUR MOMEY BACK. HUNT-EX, BOX 12622,
WINSTON-SALEM, NG ZT11T.

FLAGS! FLAGS! FLAGS! Amencan, Siate, Asligious, For-
eign. Home and businass FLAGPOLES. FREE CATALOG!
Wirite: LIBERTY FLAG, 42478 Easi Main Strest, Reedsburg,
Wi 53958 or CALL B08-524-2834.

POPULAR MECHANICE "PLANS AND IDEAS" CATA-
LOG #1700 — Hundreds of ideas on workshop projects,
phans hor shop 1ools, storgs houses, bosts, Tumflure, loys —
jusl Bbout everything! Send $1.50 o0 POPULAR
MECHANICE P.0. BOX 1014, RADID CITY STA., MEW
YORK, N.Y. 10101

AUTOMORBILES

CORYETTES! H you like Conethes, you'll love Vette Vues
Manazing! Published monthly, over 228 panes each, full of
cars, parls, sernces and ormabtion worldwide, Ssmple
copy lor$1.50 U5, Veile Vues Magarina, Depl. PM. P.0. Box
TE2TO, Atlania. Georgla J0328.

VAPOR CARBURETOR! Doubles Gas Mileage. Easily Baslt
Kit. Free Details. HBE, Box 283M, Crwen Sound, Ontario, K4K
S5P3, Canada.

CONSUMER SAFETY INFORMATION - No nonsensa re-
port on dangerous aulo repeirs pedormed daily. §1.00
REFLUMDABLE brings wvalumble information. D-Tech
Fesearch, Box 482, Lineville, AL 36268

BUY GOVT SEED VEHICLES FROM 5100,
Coreeties, imports, Mercedes. Now Available in Your Anea
Far informatson 1-800-828-4355,

HEW ELECTRONIC ENGINE GASMIZER DEVICE! MEVER
NEEDS SERVICING! LASTS INDEFINITELY! Guaraniepd®
Send §1.00. Mountain Marketing, Bl 2, Box 154, Cosby,
Tenn. 37722

RADIATORS: Rapmr Instructions, informabon for Cores,
Supplies. £595: AmAad, RFD 2, Box 503, South Paris, ME
04281

SAVE FUEL. Patented device delails 23 Bon 1604,
ernal, UT 84078

200 MPO CARBURETORS: FACT or FRAUD? Do they
exisl? Complate SPECIAL REPORT grees test resulis,
diagrams, specifications, ORDER TODAY, Send $5.00 1o
TOG, Depl. TAEA, 304 San Megonl, 5. Chares, Mo, B3303.
UNCONDITIONAL MONEYBACK GUARANTEE.

SOLAR BATTERY CHARGER ~Mantainer prevents
frustrating natural batlery draen $48.95 Solar Elecine, 405
East "0 Sirest, Petafuma, CA B4352, 1-800-8%2- 1886, VISA.
MC

TOWING VEHICLE - Solwe wiring problems, eliminate
back fped and nerd for dight bar, Simgle kit nstalls in
rmitales. Satalaction Guaranioed 2985 or free ditails.
Laresier, P.O. Box 5552, Hobbs, NM 88241

OLD CAR FANS - subscribe o HEMMINGS MOTOR
NEWS, world's largest ol car markelplace. Hemmings has
owar B0 pages of ads each month, crammed with thousands
of odd ciurs & parls for sale. Onby $18.75 for 12 giant issues.
Subscribe 1o the “teble™ of ald car colleciors beday. Send 1o:
Hemmirgs Molor News, Dept 6718, Box 100, Banningion,
Veamonl 05200 Ovder Toll Free 1-800-228-2028 axt, 137
wilhin Mebraska dal 1-8600-642-8300 Visa'Mastercard Only.

AUTO SUPPLIES & EQLIPMENT

PARTS: Army Joep and truck parts. Spare Parts &
Equipmant Co., P.O. Box 751, Lexsngion, Kenlucky 40587
arst

MACROM Ring Vabve Job in a Can. Guarantesd. $14 85 Two
$25.00 Poslpaid. Hareco, 1492 Wesl Alameda Avenus,
Darovps, G0 BO2S

DREAMS & WARS OF AN AMERICAN INVENTOR (fully
illustrated. 252 pages) is the only true published sccound of
the imwenkon and development of the automatic
iranemissson. Send $1000 fo: Bob Hull Books, 608
Crestview Drive. Bay \illsge. Ohio 44140

LEARN AUTOMOBILE WINDOW ENGRAYING for fun &
profit. Autoglass, Box 06851, FIL Myers, FL X1906

CARBURETOR Research FReport §10000 Southarn
Arizona High Mileage Carburetor Growp. PMA, PO Box
23129, Tucson. AZ B5T34-3129

.

CORVYAIR Parts - Over 4500 CORVAR parts - 200 page
calalog - 24.00. Clark’s CORYAIR Parts, inc.. A2, Shelbusne,
Mnss 01370 - 413-625-9776

MEW. Raar Windaw Brake Lighl $9.95 + £2.00 Shipping.
Sal-Tee Fans. 1260 Decalur 51, Denver. CO 80204,

BRITISH SPORTSCAR PARTS - AH, JAGUAR, MG, TRI-
UMPH, COMPLETE SELECTION OF RESTORATION PARTS
AND ACCESSORIES. INTERIOR, BOODY, ENGIME, AND
ELECTRICAL. 400 PAGE CATALOG 57.00, (203) 855-8731.
SPORTS & CLASSICS. INC., 512 BOSTON POST ROAD,
DEPT. PM, DARIEN, CT 06820

[Continued on next page)




AUTO SUPPLIES & EQUIPMENT
{Continued from preceding page)

MOTALDY ring wvalhe job while driving. Guaranised.
$1000 mwo $18.00. Postpeid Andris. Box 34081, San
Francisco, CA 84134, Dept. A

ENGMNE jube ol tesling Easy do-i-yoursell method,
Ouick & Accurate. Lengthen life ol costly engine pars. Can
prodict major rapairs before sympioms appear. Immedssate
dalivery! 53 00 Midwast Entarprise, Box 11691 Dept. © Long
Sireet, Bowling Green, Ohipy 43400

ALCOHOL BREATH AMALYTER - $30085] Pockei-aize,
battery operated unit uses same compater chip lechnology
&5 police models. Shows your blood alcoho! percentage
instantly. Free Information with siamped, seli-acddressed
enwelopa Check or BLO. fo. Mail Ovder Div. Am-Tech
Industries, Inc, 3566 M. Broadway. Sulle 328, Jericho, NY
11753, (B16) B28-1616

MOTORCYCLES, MOTORSCOOTERS &

SUPPLIES

COMPUTERS & SOFTWARE

Ti-B8A Sottware Hardware Dargains. Hard 1o find items.
Huge selection. Fast Service. Free Calalog. Dynamic, Box
B8O, Hickgville, N Y. 11801

LAS VEGAS GAMES! 20 populer Commadore-54
programs. Disk, $12.95. Adams, B547 N. Academy, #446-M1
Colorado Springs, CO 80907,

CB4APPLE pragrams chaap! Wrile: Solwaire Shack, Box
133PM. Fresno, CA BITOT

STEREOQ, CASSETTE TAPES, ETC.

FREE Calalog! Golden Oldes Records! 45mpm; LP's
Carral’s, T03 Pazas, Ville Platte, Louisiana TOS8E

THOUSAMNDS OF OLDIES| Hard-1o-hind 85rpm hif records
from thi last 40 years including pop, coundry, rock and soul.
Send £2 00 for catalog to. American Pie, PO Box 66455,
Dept. PM, Los Angeles, CA 0066

BOAT Plans - Pattens - Kits - Hundreds of designs - 755 -
Safboats - Powerboaia - Sportiishers - Housshoals -
Aowboats - Duckboats - Bassbosts - Canods - Kaysks -
Hydroplanes - Dores - Boatreilers - Simple construction -
Proven nsiructions - Tremendous savings'! Giganbe 160-

page catalog 5300 (SA00 Awmaill - Includes Free

Bualbi.uldmg Supplies” catalog - Fiberglass - Futunlngs-
Gilues Books. Rovolutionary  “Powy
manual $2.00 Gler-l. #152 Rosecrans. Box I'SGW.
Beiltiowar, CA BOT0E

BOAT KITS - SAIL 16-3° FIBERGLASS. Save hall
Afyii can asasmble. FREE 40 page catalog LUGER, Dept.
BC-TH, P.O. Bex 1380, 51. Joseph, MO 64502, B16233-5116,

EVINAUDES - NEW 1985 BARGAING - TOF BRANDS . .,
all sizes £2.00 handlng . .. Scoit McCulloch parts ..
Elecira Marne, 610 Merrick Road. Lynbrook, New Yook
11563

OUTDOOR EQUIPMENT

GO KARTS, Miniekes, Abe's. Hits, Parts, Engines. Lowast
Prices. Largest Seleclion. 72 Page Catalog 5300
Refundaiia. Kan Wordd, Dept C., 7488 kendtor A,
Painggville. Ohio 44077

MIMIBIKE Kiis-£49.00, Go-Karls, Frames, Engines, Whosis,
Cluiches, Tires, inchuding AMF and Univorsal Moped Pars.
More Parte-Reduced Prices. 1886 Wholesale Catalog-537.00.
Ge-Karts & Mils, PO, Box 548, Closler, NJ 0T624-0548

AVIATION, HANG GLIDING

DESIGH-Build  Airplanes. Hang Ghgers.  Simplified
pubiicatons rechure 25 McCoy Aircrall, Sulle 243, Box J,
Manhattan Baach, CA 90266

WICKS MACRAFT BUPPLY Homebuilders Catadog 25,00,
Tuling, Cormpoaites, Hardwares, B00-221-9425.

SURPLUS SNOWMOBILE EMNGINES MNew 22HP Twin
Electric  Start, Carburetor, Only $250. Dedadls $1.00
Hydrotech, Box 14444, Long Baach, CA 90803

SPACE & ASTRONAUTS

NASA emblemns, loys, gifts, colleclibles. Catalog §1.25.
Retundabile Collector Trends. Box 361, Dayton, Ohio 45409

APOLLD, SPACE Vioyaper. MASA massion
videocaggeltes. llustrated Calalog §1.00 Specirum Video,
Depd. PM, PO, Box 3638, Onlario, CA 91781

LOWEST Possible Prices On All Major Brands OF Hame kHi-
Fi ard Video Equepment. Call for Price. Global Elecironics,
438 Amamarie Ad. Cadarnursl, MY 11516 516-295-0809

TV & VIDEO EQUIPMENT
NOTICE: USE OF CEATAIN ITEMS IM THIS
CLASSIFICATION REQUIRES STATION
AUTHORIZATION.

SWIES Army lype knile Standess Steel. 12 toods In one.
Sand 50.95 o Richardson Enterprises. 7118 Hummingbind
Flace, PO, Box 5351, Phladalphia, PA 19142

ATTENTION DUTDOOR CHEFS New BBOC Grilops pre-
vaenl flame flare-ups. easier 10 cisan. Barbecws foods at
LOWER lemperatures maximizing molsture retention. Cook
bacon stnps, sliced onione, polatees, saaily. Hevi-duty alu-

MUSCLE WRESTLING!! AWESDME, YOUMG,
COMPETITIVE body budders from Gold & Gym, Venics, GA. 1
hr. VHEBata. BI8.00. Scorpion Proguctions, 1801 Lincoin,
Buite 108, Vanice. CA 90291, MOTVISA. 1135501303

UNUSUAL Videos not availatle at your Video Stone!!] Mot
M-rated. Free catalog. Viogue Vedeo, Box PRWIBE, San Luss
Fay. CA #2068

CABLE TV CONVERTERS & EGQUIPMENT. Plans and
pars. Build or buy SEMD SASE. CaD Electronics, PO, Box
1402, Depd. PM, Hopa, Arkansas 71800

mum alioy castings. Guaranteed nod bo rust. chip, crichk or
warp, Motels for Gas and Charcoal BBO Griks. FREE sales
brochures, write: QUTDOOR CHEF, 1101 W. Breen Awenue.
Kingsiord, Michigan 43801 CALL 1-800-062 5563

BUILD A STOWAWAY PICMIC TABLE—Here's & unique
design you G lald inlo an moredible small space of 2=51L
Park it m your garkge or baserment with room to spare. Al the
mambers gre of stock lumberysed widih which you just cutto
lengih required. Easy bo Tollow directions! Send for Plan PL-
1716 + $5.95 to: Popular Machanics, Box 1074, Radio City
Siation, New York, NY 10101

CABLE TV CONVERTERS. Guaranieed lowesi pricas
U5 Jerrold, Hamdin, Zenith—many others! Lowesl desler
prices! Orders shipped wilthan 24 hours! MasterCard—Ymsa—
COD. accepted. Free catalog—call (B00) 3458827 onlyf
Pacdic Cable Co., Ing., 7325 Reseda Bivd., # 114, Resada,
CA 51335, All other information, call (B18) TH8-5914,

SATELLITE Dish for 550,00, Plans $20.00. PMS, P.O. Box
23120, Tucson, AZ BST34-3129

HOVERCRAFT

HOVERCRAFT Plars All Sizes. Catalog $1.00. Uniwersal
Hovercrafl, Box 281, Cordova, Nlinols 61242

UNDERSEA SPECTACULAR-A0 minute Video Twirling
sihorses, doncing dolphng, sharks, fish Breathiaking
mugic, sterss fighl show-52005 VHEBeta AFGA-Box
28424, Orlanda. FL 33887 {305) 840-7335

AERO-CAR Amaring Hovercraft buill eassly with ordinary
tools. Lawnmowes engine power. Garries one man plus
Howers, flmes forward, backward, Sedeways over landisnow-
rwater. Complate consiruchon plans and brochure. $10.95
Aaro-Projects, Box $118PM, Clinton, New Jaraey 08806

VW HOVERCRAFT Intormation $10, Plans §25. Neateric.
Biox 2438, Melbourne, Australia. 3001

HOVERCRAFT PLANS & PUBLICATIONS Catalog, £1.00
Lensing Aero-Marine. P.O. Box 27655, Lansing. Michigan
AR

CB'S, RADIO & HAM EQUIPMENT

POLICE Scannars, Bearcal, Regency. HPR, Box 18224,
Dwenvar, OO 80215

CB MODIFICATIONS! Frequancees, sliders, FM, amgdifmrs,
books, kits, repairs, high-perfoimance accessones. Catalog
52 CBCL, Box 315000, Phoanb. AZ AS046

CB MODWFICATIONS! Linear Planbook, Kits §1.00
refundable. APS. POE 263, Newport, R 02840, 400 -2845-562T

DISCOUNT Satellite TV—inlormation 1. Degl VI, P.O.
Beox 33401, San Antonio, TX TE2X3

BIG SCREEN TV Build your gwm, Details 5.25 Box 1804,
Wernal, UT 84078

AVIATION, MILITARY, TRAVEL VIDEDS Catalog free LKS
Dustributors, Box G55E. League City. TX 77573

VEDED Classics-Sales-Renl by mail Free Catalog, Vidao,
Bax 7122, Burbank, Caldornia 31810

SATELLITE Tebewizson has never been 20 easy or
attordable. Free kniormation. Renkel's Electronics. 460 5.
Market 51, Salinsgrove. PA 1770

MULTHFCHANMNEL MICROWAVE T.W. ANTENMAS-Liletirma
warranty-Compdete dish sysiem $80.95 Send chack or
money crder 10 KES ELECTROMICS, P.O. Box 34522FM,
Phosnix, Az, BS06T. 200 credil on all phone ordars (602)
230-0640. Free Brochure-SASE VISAMastercard C.OD's

CAMPERS & TRAILERS—KITS, PLANS

RADID And TV, Tubes Froem 1927 16 1977, Send $1.00 Far
LLest To: Preller TV, 208 5. 2nd 51, Augusta, Arkansss 72006
5003472201

BUILD YOUR OWHN - Travel Traller - Fifth Wheeler -
botarnome - Camper - Pickup Cover - Plans - Patiems - Kits -
Catalog 51 - Glen-L R-V's, 3152PM Rosecrans. Box 756,
Ballflowsr, CA SOTE

MGHT VISION SCOPES. Reconditioned Mulitary uniis.
Both Starlight (Passive) and Infrared (Aciive]. Calalogs
.00 STAND Companants, .0, Box 6274, San Bemarding,
A 2412, (714) BA3-2728,

BUGGED? WIRETAPPEDY Fand ol iast
Counlermsaiures pguipmenl catalog 51, Capri Elecironscs,
Rowle 1R, Caron, GA 30520,

ELECTROMIC L Devica  Plans §500 F&F
Entorprises. 1021 Washa Oreve, Fremont, &4 84536,

ELECTROMIC catalog 20 pages. send $2.00. Henry's, 100
Worih 4th Gireat, Mewpod, PA 17074-1105

BOATS, OUTBOARDS, TRAILERS, &
KITS

BOAT KITS - PLAMS - PATTERMS - World's Langes:
Calalog - 200 Dessgns - 40th year - BUB0' - Phywood -
Fiborgiass Stesd - POWERBOATS - Crutseds - Housaboals -
Hydroplanes - Runabouts - Duckboals. Canoes, Kayaks -
SAILBOATS - Daysailers - Trailersailers  Multihults -
BUPPLIES - Epoxies - Polyesiers - Cloth - Foam - Faslenings

ATHLETIC EQGUIPMENT AND BODY
BUILDING COURSES

BIGGER, More Powerful Muscies - laster!! Froe Bookbat!
Universal, Box BEG4A. Detroit. Michigan 48240

KUMNG-FU Free Lessons. Sand 51.00 for Postage. MeLisa,
Box 1755, Dept. PMEGG, Honolulu, Hawali BE80E

DAGITAL JUMP ROPE £19.85 The Barnard Loft, 1220-
5E8E Vienna Orive, Sunnyvale, CA B4089

HOW TO WORKOUT TD ENCEL M SPOATS. Improve
Spead, Agility, Sirengih, Fiiness, Free Dwtails. Athlete's
Press, Box TB71, Reading, PA 19603

SECRETS of 17 STROMGMAM STUNTS! How to: Tear
Telephons Book in Halfl Bend Spike! Lift Man Owverhaad?
bore! 510 Quoles/Sigwar, 20 Wendel! J4F, Hampstaad, NY
11650,

BULD YOUR OWM BENCH PRESS & LEG LIFT with 2x4's
and Concrete Blocks, Plans $5. 1 Box 217c, French Lick, 1N
47432

mn-lﬁ, TACKLE, LURES

FREE Sanvker Mold Catalog ower 100 mokds 25 shapes
Carmen’s, Box 220PM, West Newton, PA 15089

GUNS, DECOYS, HUNTING

BEEMAN HIGH POWER ADULT AIRGUMNE. Fine Firaarms.
Magnum Slingshal. Guaranieed bes! prces for the very
finesl. Unemcelded power yas, bul more emportankly:
unequaled accurscy, trigger action, dusability. ownarship
prida. §1 Lifetime Repasr Pobcy. Menlion code PMC for
FREE Augun Catalog'Firearm invlormation. Add $1 lor [ast
mail. Boaman, 47-FLWC Paul, San Rafasd, Calll. 34903, (415)
472-T121, 24 hours,

FREE 1908 Catadog: Gun Chaps. Hunting and Archery
Accessories. Kane Products. Dept. PM, 5572 Breckevlle Rd.,
Cleweland, OH 44131,

HUNTING-Campang Swpplies, Belt Packs, Catalog: $1.00,
Canyon, Box 3444PM, Tucson, Arzons B5T51

WINCHESTER 22 parts, [lusirabed list $4.00. 90-08
ARMORY, 25238 Henry, Hays, Kansas 67601

- GATALOG - 5300 (airmall $500) - Inchud fres
Inbernational Design Catalog. (Amateur Boalbuikding Book
S6.00; CLARKCAAFT, 16F Aguaione, Tonawanda, WY
14150,

(Continued on nax pags)
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BATTERY REBLILDING SCHOOL
{Contineed fom preceding page)

FREE Cooling! Mo Ekeciricity! Plans 510,00, PMC, PO,
Box 23129, Tucaon, AZ B5734-3129

TECHMICAL breakthrough in batiery changers-uses |2 the
elaciricity compared to old type. Technical breakthrough in
carbon pile testers-no bumowl! Moore Tool B Cover
Company, 10415 US 98, Sebring, FL 33870, &13-855-1616

“ENERGY Systems” for the Bl s—complete sourceboak.
$5.00pp. VisaMC Check, Free Information! IPCPM, Box 643,
Morth San Juan, CA S5060—{318) 292-3754,

ENGINES, MOTORS

SMALL EMGINES Galore' Free Discount
Engines. Box 166P. Ashland, MO 65010

Catalog

BURLD 1-hp varsatile AIR COMPRESSOR. Maximum pres-
sure 135 PSL Sond lor Plan PL-1717 + 5595 to: POPULAR
MECHANICE, Box 1014, Radio City S1a., New Yok, NY
10701

TOOLS FOR SALE

BOLTS, SCREWS, TOOLS, WHOLESALE, DIRECT.
Guarantead. Catalog §1.00 (Retundabie). Camaelol. Dept 44,
Box 85, Bristol, Wisconsin 53104

SOLAR & ALTERNATE ENERGY

FREE Solar Waler Ppol Space-Heating Design, We
Distributed ANl Major Manufaciurers OF Solar And Heat
Recovery Equipment. DuPerry, Box 30, Surle 612, Santee,
CA 52071

HYDROGEM FUEL FROM WATER: Learn lhe process
£200 SASE: HYDROFUEL, 8731 Turnargrowe Drive,
Lakiwood, Califormia 0713

FREE HYDROGEN FUEL and Quygen Genaralor uses
Water and Solar Cells. Plans and Kit $1200. Prairie Power.
Box 5291, Edmonion, Alberia, TBH OLD, Canada

UPHOLSTERY SEWING MACHINES

UPHOLSTERY Sawing Machines with 'Walking Feel
Compiate ready bo useonly $43800 Thompasn Moded
PW200-AVAILABLE FROM YOUR LOCAL DEALER, o arder
direct [Master Charge-Viza) Datho Mg tre, P.O. Box
12110, Lubbock. Texas TR452-Fhone: (B06) T44-6774

MACHINERY, TOOLS & SUPPLIES

UTILITY Busdings Catalog And Sample Drawing 5200
Kenda's Dasigns Inc.. 458 Morms Sireet, Soulhbridge, MA
01550

WOODCRAFT PATTERMNS, Windmills. Wishing Wells, Bisd
Houses, Fesders, Flying Duck, Phaasant, Ouidoor Planters,
Catalog $1.00. Crahars, 11840 US. 27 Morth, DeiWill,
Michsgan 48820

& METAL Cutting Lahe $104.50 Taig. 15048 Procior.
Industry, CA 81746

FAVORITE WODD TOYS, Patlerns, Parts, Whesls, Calalog
$1.00. Toys and Joys, Box G2BM, Lynden. Wash 98264

BEST Prices, Wondworkers Machinery Catalog, Fres.
McKitigan, PMCAE, Johmson City, N.Y. 13780

. Bmant FOUNDRY Furnaces, Suppbes. Frew literaburs.
Pyramid Producis. 3736 South 7rh Avenue, Phoenax. Arikona
5041

“SHARPEMERS REPORT"  Moninly  Mewsiatter,
Shanpening Guidebook, Angle Wall Chan. Free dataiis. Skog
Company, Depl. PMT. P.O. 22558, Minnaapolis, MM 85422

STEEL, Auminum, Brass—>5heal. Bar, Shop Gupplies,
Plans. Write: CEL, RR1, Bax 183, Carmeron, IL 61423

BANDSAW BLADES, Any Sire. Fres litarature. King Saw,
8541 Tidewaler Drive. Noralk, Virginia 23500

METALS for the machsning hobbyist. Catalog $200
refundable RAJ Metals, AL Box 7558, Huntsville, Tx
Traa0

Ti4 HP 3-Phase Corverter From JUNK) Proven! Plans
£7.00. Electrin, Box 4405-M, Lincoin, NE 68504

MAKE PYC PIPE FURMITURE. Many proven plans
FProfitable home busingss. FREE details JAL Casual
Fumilyre, Box 208, Tewiksbury, MA 01876

CATALOG FULL-SIZE FURMITURE PLANS - 5200, R
lunded with fivst arder. Tradilsonal, Eady Amarican, awar
160" Furniture Dessgns. 1827 Eimdate. Depl. CP-8E,
Glenwiaw. lllinois G025

STAINLESS Steal And Brass, Screws And Bolta Small
Crmantises. Frea Catalog Etwick, Dept 604, 230 Woods Lana,
Somerndals, N.J. JB0EI

4-4 COLLAPSABLE WORK TABLE Haavy-duly,
economecal, stores in foot wide space. Plans §2.00. Gik
Plans, PMTSE, Box 33705, Aobbinsdale, Mnnasota 55422

WOODWORKERS OUTDOORS
TOOLSHEDS, Birdhouses, Gazebos, Garden and Patio

Furniure, Swungsat, Etc. Plan Catalog 52.00 ped. Alted Otto

Publishing Co., PO. Bax BB0TESC, Houslan, Texas TT260

CHLD'S ROCKER PLANS. Heifoom guality, Pegged
jainis, sturdy design. Full-size patlarns. Easy-read biluepn.
matarials list & instructions. §5.00. posipasd. Maney-batck
guarantes. My grandchildren sd in this desspn_ As scld now
as 33 years ago.” Emil Goering. Grandpa's Creations, Dept
PiA, 4435 Mariporo Rd., Topaka, K5 66610,

UMNICHIE JEWELRY CABINET! Build for yoursell, sel for
profit. Naot found in stores. Delailed plans, 3585 C J B
Enterprses. P.O. Box 5184, Monichanin, DE 15710

PORTABLE PICMIC TABLE with aftached benches from
ong sheat 4'%8 x4 plyweod. Assembles and desassamiies
in minutes without hinges, bolts, nails, elc. Plans plus full
sipe pattem 5500 GLAD, 4530 N. Flowing Wells, Suie 2148,
Tutson, Az BETOS

FLYING DUCK Plan 5500, Dudiey Publications, 213 Ash,
Tak, CA 53288

STAIR STRINGER design and layou! course with detailed
drawings and hasic refated trigonomeing'geometry review
Professionally prepared. 52958 per copy. Send 1o: Pacilic
Fabricators, 807 M. Ash Fark, Bose, 1D B3704

WOOD, WOODWORKING

WOODWORKER'S supplies catalog!! Hundreds
veneers, loymaking, turning squanes. carving blocks,
hardwoods, patterns, books, cane, dowels, pegs, spindies,
maora' Bargain ofers included. Send $1.00. Morgan
POTMIA, 1173 Bardsiown, Louiswille. Kentucky 40204

CARVE Shoes, Dogs, Birgs. Complate Kis 70 Species
Canang Wood, SASE For List- Wood. 3505 32 51 W.
Bradenton, FL 33505

CROWDS GATHER AROUND YOU—WATCHING THESE
TOYS "PERFORM™. Enjoy creabing—salling ~animated
wooden loys! Meggling clown! Magecian' Drummerboy!
Acrobais! Dancers! Boxers! Lelalike animale—paoplal 30
“tulksize” patierns. Whide available—$10  Moneyback
Guarantes. Caregr Crafts, 2-1485-1, Mannford, 0K Ta0a4d

TOYS of wood, free info. Tarjany Desigrs, Box B846,
Calabasas. CA 91302

SWING GYM SET Build your own 9 = 16' woooen set with
B' slideihres sided monkey bars and more. Easy buildsng
plans $15.00. APS Enterprises, PO, Box 596, Ko Branford
Conn, (G471

SUPER BHEARS cuts just aboul anything, steel wire,
shest maial, hardboard, plastic heathar, “YOU NAME T
St4 50 Carroll's Gifl Shop, 14175 Barwood, Detroit, NI 48238

LATHES, Mills, Tools. New calalogs 51.00 Bive Ridge.
Box 538V, Hurnicana, WV 25826 304-562-3538,

STEAM CLEANERS, EMNGINE HOISTS, kits plans
hardware. DEALERS WANTED, information 520 MJ
Manufactureng, POB 2386C, Vacaville, Calvl. 55696

LATHES - INDUSTRIALHOBEY FROM $27T0.00. METALS,
SUPPLIES. LARGE CATALOG $1.00. CAMPEELL TOOLS
Jist VEAR. 2100-D SELMA RD., SPRINGFIELD, OHID 45505.
1-813-122-8582.

WELDING, SOLDERING, I'I.ATHIG

WELDING FOR BEQINMERS. Learn oxy-atetylens and arc
welding al home. llustrated bookle? writhen by Welding
Insfructor. 61 pgs. $10.00. Ammercan Welding Spacialties.
P.O. Box 1182, Caryon Country, Ca. 51351

ENERGY SAVING

FRESH AIR HEAT EXCHAMGER. Outdoor ar replaces
stala home air. Advanced dasign using inexpensing maler.
aly and slurdy parmanesn! alumemm cone, Mminimises s
et srvdl Eperaling cosl, Plans $10 Posipaid. Heat Exchang
or withou bicwers $200 00 Blowers §75.00. Freight Prepaid
Dept. AB. Suite 203, 2628 East 515t Stresd, Tulsa, Okla, 74105
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CHILDRENE ROCKER hardwood arms and rockers with
uphoisterad seat and back. Easy full size patbern, illusirated
wilh nalructions. $6.00. BICHELS, 112 East Vermont, Box
15THA, Salemm, South Dakots 57058

CHILD'S EASEL. . .DOLL CRADLE . .. TOY BOX. Datailed
plans. Full size patterns. Brochure §1.00. Day, Rowls B, Box
1144, lowa Gity, A 52740

WHIRLIGIG AOWBOAT bluepring, 85 00 MNew Unsgue. Ken
Delap, Box 1074, Waklpon, Cregon B7394

WORKBENCH plan, 33595, Qur Own Plans, Box 6172,
Athens, GA M0ED4

WOODEN Toy Car Plans (6} Ditferend. all for §1.99. Send
To: MOV-EN ON COAP., PO Box 301M, High Bridge, N.J
[ ]

FREE TOY PLAN Caialog 51 Peanut Bubier Toys, Box
29EPM, Desrpae, NH Q0864

PROFITABLE WOODEN “COUNTRY CRAFTS". Made
32,000 one weekend 100 full size paterns and delails only
5,00, Harbville Wooderafts- P78, 12355 Market, Hartville, 0H
44532

WHITE Cedar lumibar for all indoar and culdoor progacts.
Sand 5300 (relundable) for pricelist and sampla. Spaside
Forest Products. AAZ - Boa 51, Lubec, Maine 04652

PLANS, ELUEPRINTS, PROJECTS

O Bt e, e e s e —— ——————C———

5 SIMPLE Weiding Prosecis §500. JBC, PO. Box 271,
Monmouth, L 61462

BUILD trom scrap. wood furnace automatic, plans $1%.
Brown, Boa 1434, Acanoke Rapids, NG 27870

PLAME for greal projects, 10 plan book $8.95 5 diffarent
plans 5395, bolh books 5200 Catalog $1.00 refundainle.
Precone Press, PO Box ZB40M. Famengion Halls,
Michigan 48018

DIGITAL make yoursell speediach.; easy compbate
plans, schemalics, directions. 56.00. B.0. Besry. Box BT6S,
Rirvarsacn. CA 92515

SUHNRAEL PROOF BIRD FEEDER. Complete and detssted
blgeprind, Send $3.50. M B. Redeen's, Dept. PF. 2317 Pond
Ave., Maplewood, MN 55113

PLANS FOR 100~ TOOLS, Catalog 51.00 Relundable
Wood-Mal 1314 Schatf, Peoria, 0L 81604

DRIF [ARKGATION SYSTEM for archard or large garden.
Design and installation. Completa instructions. 56 95 Gaylor
Crehards, B008 Mulbarry, Waco, TX T80

GIANT LAWN SHED 12 x 12 minimum cutting, Minémurn
wasie. Easy ofe man constrection, pholo $2.00. plans $8.00.
Vingo. 10548 6Eth Ave N, Seminole, FL 33542

FREE PLANS Hundreds Hobly, Recraation,
Construction. Complets Raport Tells How .. $300 .
FAMILY TREE PUBLICATIONS, Box 2376, Niles, Ohio 44445

GO-CART plans and full how ho instructions. Send §1.00
{or information. HAE Design and Fabrication, Box 3,
Hichmond. M 48062

COPYRIGHT anything oasily.  Instructions. 53
AFFIRMwara, Box S8EB. Dvaxel HIlL PA 19026

WOODEN SWINGSET and CLUMBER PLANS. Popular
ladder design. $5.00. KIDOWOOD, 8212 East Seneca
Turnpike, Mansius, NY 13104,

TORMADO SHELTERS - Build your own. Trealed wood.
Earth barma. S8 £19.85 B-12 528858 12«16 SI008
Concrete available . . Drawings, how 1o, matenal list. Stanm
Sale Shalters, Ing., 410 Daly Avenue. Wisconsin Fapids, Wi
Sadid

{Continued on next page)



PLANS, BLUEPRINTS, PROJECTS
{Continued from preceding page)

AFFORDABLE, Portable power for VCR's, TVe elc
Informaten - £1.00 (refundable) Compleia plans - $4.00.
Porlable Power Products. Box 997-A. Aftlon, WY 83110

OLD - TIME PLANS, 333 4 bookiats. Calalog—
44 stamps Armazing Reprints, Box 5931, Austin, TX 78763
a1

FRAUIT POWERED CLOCK! Easy. Imewpensne, Dagital
Clock, powared by fruit' Plans $300. Hall Enlenprisis, Box
438, Manmauth, Oregon 97361

FOR THE HOME

HANDCRAFTED Sold Oak  Country Bathwoom
Apcestories. Brochura $1.00{Relundable). Waod'n Wonder,
238 Wes! Works 5L, Shendan. Wyormsng 82801

GARAGE DOOR SPRINGS] Wikl break, can injure anyone
close. Wa have salaly caichos. Send §14 85 to: Crosby Sales
Co, Bantam Hidge. Bteubenwille. DH 43952

WATER ALERT. Sump pump akarm akerts you 1o potential
fiooding sduations Send S19.85 plus §2.00 SH: Alert
Systerms, Box 360, La Grange, IL 60525

HOME BUILDING & REMODELING

BUILD your own home Thousands do il Free valuable
mgor. Garnet Publishing, Box 14713P, Spokans, WA 53214

DIGITAL make yoursed, spesdtach., easy complete
plans, schemancs, directions, $6.00. B.G. Berry, Box B768.
Rivarpide. CA B2515

MAKE MAHLUA .. GALLIAND! . . Easy recapes’ SASE.
£2.00. Thompson, Box 2223PM, Grapevine, TX 7E0S1

HOME BUDGET PLANNER-Easy Instructons. $3 Ppd..
PM7BEdvy. 7312-35 Av. M. SL Pelersbung, FL 33710,

MAKE PYC PIPE FURNITURE With A Hacksaw For Home
Cir Profil - For Plans and Information Send 5500 To: Mice
Things, 1200 So0. Congress Ave , Wesl Palm Beach, FL 313406

AQUARKIMS you can buikd 8l homa, plans illusirating
virtually maintenance free operating sysiem, of unigue new
material. $8.54 ch'mo to: BWC Agqua Systemas. B18 Maddoax
S2083, Arlington, TX TEQIT,

AUTOMATIC GATE SYSTEMS, GARAGE DOOR PARTS.
Nelson Door Co. Inc., 2436 Walnut Ridge 5t Dallas, TX
SIZe

SAVE ATTORNEY FEES. Wrila Your Owr Wil, With Easy
To Complela Forms And Instruction Booklel By Mobed
Artorndry, Bend 5550, Salisfaction Guaranteed. Garreb
Enterprises. Route 2. Box 2054, Chandler, TX T5758

4321 Catalogs Isted Sources for Anythng! 5500
Dirgclory, Box 924520, Atlanta, Georgia 30014

BiG SAVINGS. Eagy-to-ume Elggtncal Test Cond - Chack
Motors, compressons, much more. $9.50 postpasd. Hubbard
Publications, Box 6553 Phoanix, AL B5005

STANLESS stool ning shank naibs (T304). Brochuwre $1.00
(rafundable) Amercan Stambess Hardwars, Box 327F,
‘Shoemaikersville, PA 18555

PLASTICS

CASTOLITE Liquid Plastics. Crystal chear, codors. Foo
casting, embedding, coating. fiberglassing: in indusiny,
laboratories. crafl work. Reproduce your designs with gasr
mold materials. Catalog §2.00. CASTOLITE, Dept. 85H'PM
Box 391, Woodstock, IL 600398,

AIR CONDITIONING & HEATING

GET THE FACTS! Fuily dlustraled, EASY 1o read AIR
CONDITIONING GLIDEBCOK. PROVEN enargy saving tips
Estimated Pepair Costs, Only $14.95 (hall the price of &
sarvice call) to. AC GLIDE, Box 1736, Mermitl ksiand. FL
a2

DO IT YOURSELF

SWIM WARMER! Customn bulld & pool salar blanket for
wnder 525, Plana $3.95. Blankets, Box 3033, Indisnapalis,
Ingimna 45234

SUMMER SAVINGS - A Conditioners - Manry repairs,
manlenance technigues. wanng, more Bookkat §5.00
Hubbard Pubkcalons, Box 6553, Fhoenix, AZ 85005

ELECTROPLATING. Compéele amabeur's lemtbook A
mplals. Eleclropiate metallic nonmetallic iterns 51195
Datails froe. Tropic, Box 95-P3, Palm Bay, Florida 32905,

BELT BUCKLES for coins or stones, spaciafy buckles,
jewatry mountings, cul stones, clock works Wholesale
catalog ¥5¢ Elozite Carp., BOE'S 10th Sbreed, Whesatland,
Wysming 82301

INSTALL YOUR OWHN I GROUND SWIMMING POOL for
B low & $1,685.00, Cheswick Popis, Rt. £28, Cheswick. FA
15024. 412-274-5400

ALUMINUM ¢ SCRAAF - Recycls Youmssl! - MAKE
SE5.00POUND! Frea Information: Industrial-PMETD, Box
127, Moxandna Bay, New York 13807

PAOFESSIONALLY Clean your wirdow air conditiones,
Detailed Instructions 5500 KOOLAMRE, P.O. Box 32173
Lowaisvilbe, Kerbecky 0252

ICEWATER Supply Systemn, Fits all relrigeraiors. Plans
2385, Logical Concapts, 2868 Bluft, Suite 333, Boulder, CO
8030

PET LOVERS - TRUCK OWNERS, NEW Design, Take Yiouwr
Pots With You, Sedwre Your Dog/Cal From Falling Oul O
Running Away. Easily Installed Remawed From Your Pickup
Truck Bag In Minuies Paris Avaitable Al Hardware Slone For
Uinder §10. For Easy To Follow Plans And Instructions Send
$4.85 To, NUPRODUCTS CO., P.O. Box 24065, Houston,
Texas TT2Z3-4D65.

PATH) Pipe Fumiture, Complate lllustrated Plans Save
Ta%. 8595 CGW Enwprprises, P.O. Box BEEY14, Plano,
Texas 75086

REAL ESTATE INSPECTIONS, professional pamphlet
with Tpaga checkoll: drainmge, roof, elecincal, ebe. Soiid
Fooling Press-p13, $7.95, Bax 314, Rschmond, Ca 94801

DRYWALL spackling secrafs Professional rasults
without sanding . Easy instruchons. 5200 (redundabde)
Pro-Tips, Box &7, Flagiown, M) 08821

COMPLETE In-ground swimming pool kils from §1595.00
Frea Brochure & Poce Lists. Burnedt, 341 Hillard Aoad, Nonh
Litile Rock. Arkansas 72118

APPLIANCE REPAIR - Mlustraled Book Shows Siep By
Step Vol'Ohmmater Problem Checks, Washers, Dryers,
Refrigerators, FREE DETAILS, DLAP, T13PM Siversions,
Richargson, TX TS080

REPAIR MOST ANY TV . . . EABILY! Wrilo. Caltromics, 902
Mpeng, Windsor, IL 61957

LEARN THE SECRETS ol Bulding Low co%1 cushon cars.
Information Send §1.00 SAMY. P.O. Box 721, Brdgeton,
A EID44

WOODCARVING Duphbcalng Machsna. Plans 510,00
Donald Cowlure, Box 1083, L Annoncialion. Quabec JOT 1T0
Canada

TREE BURGERY! Easy-to-loliow illustraded instruchions
5500 Chuck Kruse Box 181, Woodlyn, PA 15094-0183

ATTENTHOM aluminurm san colbeciaos! QUICK - RUGBED -
IMEXPEMSIVE crusher plans. Send $2 00 + self addressed
slamped envelope fo. Big Arm, 88T Canton 5t., 1. Paul, MN
55102

EASY StuMed Toys, 15 lull size palterns send S350
MALRANN'S, 1620 South 2T1h Sireel, Fost Pierce, FL 33450

CERAMICS . . . Win Artisis Ghalks . | Instructions - §2.00.
Kris-Tana, 498 Morth Gth Streel. Lebanon, PA 17042

CARTOONING, COMMERCIAL ARTS,
SIGN PAINTING

CARTOOMING! PROFESSIONAL'S EASY TO LEARN
THREE INSTRUCTION BOOKS 5400 Harris. Box 1567,
Porttand, Oregon 57207

CARTOOMN for Fun and Moy’ Frea Booklel ! Cartoons,
Box 406144, Dabrodl, Michigan 48240

LEARN SIGN PAINTING, Cartooneng. Pinstriping. Free
Catalog Kaufmann Comparny, Cenberiown, Missouri B5003

MODELS, MODELS SUPPLIES

SAVE MONEY on STEAM ENGINE KITS. Fast defvery on
quality American made powar mogdels. Free illustrated lects.
P.M. Resaarch inc. Depl 7. AD¥2 Box 26, Wellswlla, NY
14855

FIRING CIVIL WAR 2 - NAPOLEAN Model CANNON
PLANS, 5600 CATALOG $1.00 CAMNNON STATIONERY
SAMPLER, 57.00. Green-PMT8. Box B892, Shalimar, FL
AXETR-0ES2

“WORKING STEAM MODELSI KITS or ASSEMBLED,
Tractors. Locomotives, Limousine. Roadsler, Truck En-
gines, Two Steam Boaks tolsl 55 Color pagos $4 658 {Asfund-
able). Colored Circular $1.00. Spang Owscounts 20%.
Diamond Enterprises, Dept. PMT, Box 537, Alaxandna Bay,
WY 13807, (613) 47517

RADID CONTROL Airplanes. Boals, Helicoplers, Supplies
Big Descount Catalog 35.00 (Refundabie). Modelers Sugply,
Box 310P, Eclactic. AL 16024

MAGIC TRICKS, JOKES.
VENTRILOQUISM

PROFESSIOMAL Magic' Huge calalog, over 1,000 Tricks
and Books. $4 50 Hank Les s Magic Factory, Dept, PMT. 125
Lincoln Strest, Bosion, MA 32111

FREE! Warld's Leadmng Mowelty Calalog 1600 Jokes,
Tricks, Scienca, Sports, Hobbies. Johnsor-Smith, F-O1,
Braganion, Fla 34203-3796

LEARN VYENTRILOGAHEM! Guaranteed Instruction,
Supplies, DUMBMIES. Information Free! Maber, Box 420-PM,
Litsedon, Colorads BO1G0D.

HOBBIES & COLLECTIONS

HAZI & Historical Miitary Collectibles. FREE cataiog
HMA, Box 1806FS, Latayetie, A S4549

MILUTARY Medals Calalogue $1.00 Subscription Yeardy
26.00. Vernon, Bax 1387TPM, N. Baldwin, NY 11510,

DECALS, EMBLEMS, PATCHES

CUSTOM EMBRMDERED EMBLEMS, PINS, DECALS.
Frow CatalogQuotes. Rush Sketch, Stadr, 61P Jane. N.Y.C
10014, (212} S29-2293

ARTS, CRAFTS, SUPPLIES

STAINED GLASS BUPPLIES Compiclte Catalog 520080
{refundabie). Sunshme Glasswori, 390 Harlem, Degd CT,
Baitfala, MY 14215

CLOCK WORKS. Wood clock blanks, rockhound sug-
plias. balt buckias, cut slones, etc. Whaolesale catalog 25¢
Elowie Corp., 80417 10th Street, Wheatland, Wyoming B2207

“GETTING Started i Stamed Glass™ $1.00 Whitlemore,
Box 2085T, Hanower, Mass 02309,

GQUARTZ CLOCK MOVEMENTS FROM $1.75. Epoxy resin
$16.00 gallon. Oak §1.50 8q. . Components, culouts and
mare! Catalog $3.00 |credded). Steebar, P.O. Box 463(P),
Andover, N.J 078210463

STAINED GLASS SUPPLIES: EXCITING SUPER

“CRAFTS For Kids" booklet, $3.85 Box 17581, Salt Lake
Caty, Utah 84117

MO 1o create rock amimals 52 00, MiK Crahs. Box 2688,
Cosla Mesa, Califormia 32628

LEATHERCRAFT Supphes catalog. tools.  §1.00

{Aefundable ) Gratter, Tom Bean, TX 754E9-0778,

DEALER Wanted By Forsign Supglier. Custorm Made
Cloisonnes, Hat Pirs, Jewalry  Armall Too Shayes
Corporatean, Box 43-858, Taipal, Taiwan,

ANTIQUES, RELICS, INDIAN GOODS &
CURIOS

BHDAN Fiplecs List S0 Identification Guide Book $11 44
Arrowhiead Samphes 32000 Secrigt's, Deerfield, MO 64747

FREE Lisi o Seripus Cabeciors. 30,000 Indian Anitacts,
Pols, Spears. Axgs. Slate, Beadwork. Caddo Trading, Box
664, Muritreesboro, AR T1958

STAMP COLLECTING

50 YEARS Oid fieen diflerent Undled States. over fitty
yoars old-25¢ wilh approvals. Jaxon, Box C11-F, Now
Aochalle, New York 10804

FREE! Big Bargain Catalog=—Mew Editign listing thou-
sands of bargasns including LS. & B.MA. stamps, packets,
albums, accessories and supplies. Also fne Stamps toon our
approval servics, Buy onby what you like. Relurn balance
promplly! Thank you. Jamesiown Stamp Co., Dapt. ETGPM,
Jamasiown, NY 14701

(Continued on next page]
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_STAMP COLLECTING
e from }

“ARDUND tha Warkd Collection” - 100 stamps - only S0s.
Bagin the number one hobby of slamp collectng or add o
it value of your existing collection by ordering these truly
beaulitul quality stamps. Also included will ba our big Frea
catalog with the lalest ofiers on stamps. supphes. and
pccessories plus @ nice selaction of stamps from owr
approal sernce. Buy whal you like raturmn balance promptiy
Send 50¢ now—Satefaction Guarsnteed. Jarmestiown Stamp
Co., Dept. T7EPM, Jarmestown, MY 14701

BREATHTAKING Beautiful, 50 Diferent mini Monaoo
piciorials commamoratives only 51.50 with mint complate
=8l approvals. Pagoda, Box 132P, Sidney, Ohio 45385,

FREE Surprise Collection with approvals. Gould, Box
2130, Pelaluma, CA 84953

“WHOLESALE" U5 —Fareign Pricalist and catalog Fres.
Everything Guarantesd. Mo Approvals. Schresdes. Box 1240,
Grand Rapids. Michigan 48501

"MVERTED ERROR™ + 100 Dvhlerent United Siates, 50¢
with approvals. Luray, P.O. Box 7088 Siver Spring, MD
20907

50 DWFFERENT CHd LS. between 1861 and 1934 - §1.00. Ed
Rough, 423 Shepard. Manstield, Ohio 44807

FREE 25 World Wide Stamps Plus Free Catalogue With
Ower 2000000 Stamps. Mo Approvals. Jefferies, 28311
Franklin, G334, Southiield, Michigen £8034,

OME! Twy| Thres! Cant Stamp Approvals. Kloster, 5641 5
Malsonal, Springfeld, MO BSBO0T

FREE Gitt 'With Firsl Purchase. U.S. Approvids And Wi
List Service. 202 for Handking. The Starmnp Boulique, P.O.
Bax 456, Madison, N.J. 0750

CAMADA, 50 defterent 25¢. Approvals Oroazky, Box 1-G,
Sarnia, Ontarso. Caneda N7T THE

BARGAMN 100 Worid-wre Stamps 25¢ Ouality Approvads.
A. Parker, Box 143, West Brookfiela, MA 01585

WORLD Wide Stamps mounted in books on approval 2¢
end up TRUST STAMP COMPANY, P.O. Box 100-P,
Jamakca. MY, 11435

Us & Commemorative plale blocks or 30 mint
commemonatives 3100 Approvals. Gordon  Davisgn,
Contoocook, NH 03220

AUSTRALIA, 5 DIFFERENT BEAUTIFUL
COMMEMORATIVES 10¢. Approvals Pence, PDE 3041,
Wenchaster, Virgada Z2609

AUSTRALIA 100 different pictorials $100  when
requesiing approwals. JSB Stamps Dept-1, Box 24586,
Tempe, AZ 85282

MAKE MOMEY co®ecting and SELLING stamps, 53.00.
Lorena's, 2260 Tamiami Trail East, Naples, FL 33062

100 Difterenl Wordwade - 10¢ Approvals. Greg Boyd,
12920 Audedia 240, Dallas, TX T5243

MEXICO WHOLESALE 21, approvals Birnall,
Hamcock #BM, Austin, Texas THTSE

200 DEFFERENT Canada $1.00 Approvals. Guabephil, Bax
B4, S1-Jevome. Ouebec Canada J7Z 5TT.

2304

FREE - Thres diflarani mint U5, airmail slamps sre yours
free with your request for spprovela. Colonle, Box 12113,
Aloany, NY 12212

FREE 50 Canadian stamps with approval request, Briner's,
F.0. Box 5807, San Mabso, CA 04402

100 Defterent LS. 25¢. Approvals. Bradiey, Box 4250,
Midiothian, VA 23113

FIFTY US IS¢ Approvals. fanetich, PO, Box 264P,
Qaklyn, New Jarsey 08107

50 WORLDWIDE FREE, WITH APPROYALS. Gasman, Box
G149PM, San Mateo, CA 94803

PLAYS, SONGS, MANUSCRIPTS

PIANOS, PLAYERS, PUMP ORGANS. Rebuild and repair.
Catalog of “How-To' books, 3200 (refundable). Vestsl
Prass. Vesial 11, Mew Yook 13850,

PIAND TUNING PAYS - Plano tuning - Electronic organ
servicing. Learmed ssily at home. Frea bookist. Mves Bryant
Sehoot, P.O. Box 20153, Sacramento, CA B5820

VIOLIN, GIATAR, eic., making materials, accossories,
books. Catalog, 51.00. intermalional Lutheers Supply. Box
5800397, Tulsa, OK T4158

HTERMATIONAL VIOLIN COMPANY, Catalog Tor instry-
mant makers, repeirers. Imeored omewood, toola, varmish-
88, parts, sccessories, Birngs, cases. European meiruments,
bows. Assembde yourself victin and guitar kits. Calalog $1.00
inchedes 10% discount certificate. Dept HG, 4026 W,
Belvedens Ave,, Baltimone, Md. 21215

ACCORDION Top Brends, Cordovox, Buy Dimsgt
Trermandous Discounts. Trades sccapted. Free brochure
PM, Accordion-O-Rama, 16 ‘West 181h Streel. Naw York, NY
1001

UNIVERSITY DEGREES! Economical home study for
Bachalor's, Master's. Doclaats. Prestigious faculty coun-
sale for independent study and lile experence crodits. Fres
informaticn—FRichard Crews, MD. (Harvard), President,
Columtas Pacific Uniwersity, 1415 Thard 31, Dept. 2E87, San
Fafsel, CA B4801, Toll Free: BOOZ2T-0119; California:
BOOSA2-E572: or 415458-1650.

MASSAGE Manual, How To Give Rekaxng Body Masssge.
Sand §5.00. Dr. Millar, P.0. Box 91258, Santa Barbara, CA
B3150-1255

RADESTHESIA, Aadionics, Dowsing E.5.P. Courses and
Equipmen!  Rlustrabed Catalog  $1.00  (refundabis)
Established 27 years. Depl. PMR, Bruce Copen, Highfield,
Danehill, Sussex, England AH1T TEXL

JAM WITH A BAND. Book, Tapa, 210 Scales. Riffs. Elc.
Sampie Record, Book, Catalog, Only $300. Guarantesd
Jam Plastic, P.O, Box T22K5, Frazer, PA 15355

INSTRUMENT Kits! Build Appalachian and hammered
dudcimers. banjos, mandaling; even harps. harpsichords
Free Calslog. PM Hughes, 4419 Wesl Coltax, Denver, CO
B0204

ELECTRFY Ptayer Piancs, Pumg Organs Quickly,
gpensively with Lee Silent Suction Units Wiile: Lee
Musie, P.O. Box J08F, Culver, Oregon 97754

SELF IMPROVEMENT

EXTEMSION And Post-Graduate Awards in Philosophy,
Ar, Science, Bolanic, Medicine, Homeopalhy, Radionics,
and others. 30 subjects Cuemicular lree (alrmaill §1.00
refundablel.  Registrar, Sussex College of Technology.
Highfield, Danehill, Sussex, England

DETECTIVE Profession. Easy home study, Froe lapsd pin,
cerlificate. fulure. Profesasonal Imealigator Training School,
Dapt. CP, P.O. Box 47256, Los Angeles, CA 90041

SCHOLARSHIPS, GRANTS, LOANS] Get Yours! 4303 -
135th Pl NE, Marysvills, WA B8270

USE Lake Froe Acts Evangelizing. Tracts 1127 ME Fifih St
Oeala I26T0

HOW TO OVERCOME SHYNESS, Easy 10 Iolkew plan jus!
£5.00. Seiacted Craalions. Box 658, Freeport. IL 61002

LIVE Lonpger - Feel Haalthier. How 1o remaln healthy and
menitally alart a1 B0 bo 100 years of age. Send 5400 1o JMS
Emerprises, Depl. 10, 18808 Co. Rd. 48, Rosharon, Texas
7583

LOSE POUNDS FAST AND EASY! Health Tapes get
resulls! Completsly safe! Wrile: Rockwood [(FM1), 668 Shady
Lana, Trenion, NJ 08619

SUCCESS. Wours! Lose Wasght! Relieve Siress! Stop
Srmoking! Motivational Tapes $9.95 - Buy Three. Fourth
Free! Limided Oifer. Jandes Enterprises. 17307 Santa Clara,
Fouentn Valley, CA 52704

EDUCATION & INSTRUCTIONS

UNIVERSITY DEGREES By Mall Accredited Bachalors,
Masiers, PhD's. Free Facts Revealed. Careers-PMT. Box
ATOESE, Tulsa, OK 74147

HOW INTELLMGENT are you ? Sefl-5coning test reveats 1.0
n 45 minubes! Send £3 1oday — guaraniesd’t Ultimate, 28
Division Ave., Dept. 1A7, Massapequa, Mew York 11758

LEARM Sewwng Machine repairing. & profitable Trada
Easy 10 learn, Free detasls. Sewing Ceniar, 187 FR, Rochelia,
GA 31078,

L-EARN Ciock Repamar, Siale Approved. Free Catalog,
Sechoal of Clock Repair, Am M, Squire Village, T Cambridge
Ct., Toms River, K 08753

Universal  Schood of Mastar.,
Training. Box 214552PM,

LOCKSMITHING,
Correspondence and Shop
Sacramento, CA 95821

AUTOSVGGESTION. Slesp-learning headquarters!
Tapes, records, books Gigantic catalog fres. Fessarch
Associaton, Box 2P, Olympra, Washingion DAS0H.

SAVE THOUSANDS ON MORTGAGE PAYMENTS,
[Exmtang O New) GLARANTEED! Monay Matters, Box 1758
M7, Mocka, PA 13063

ELECTRICAL Power Engenesring Instruction. Pay by
lmgon. Van, Route #1, Box 280, Moomeaville, NC 28115

EARM More in 30 days. Fres 1986 catalogue describes 200
SUCCESS Oven correspondence Dwploma courses. Granton
Insbibute, 263A Adedside Street West, Toronio, Canada
M 13

LOCKSMITHING, Froe book. Locksmithing Institute. Depl
J10-0T8, Lidthe Falls, M.). 07424

SCHOOLS

MERCHANT SEA-MAN SCHOOL Room Board Tultion
Paid. Blamped Envelope. 11614 51, =C, Manhatian Beach,
Calir. 90266

WORLD WIDE COLLEGE of Auctionsering. Inc. The onig-
nak—50 yrs —Worlds largest! Term soon. Approved for VA
Fros cataiog COL. GORDON E. TAYLOR, Box 943, Depd. 19,
Masan City, LA 50400, 1-800-285-2055, Ex1. 5242

SECRET CAREERS Gat job in GlA. FBI or one of six obher
L& intelligence sendces Froe report. Five Ocaans, Bo
1519, El Carrifo, CA 34530

FREE! MEW employmant  repont!  Ships/Boats
oifshoreOverseas! Send $1.00 for postage & handling
o Slarna, Suite 133, 1385 Ouford, Alanta, GA 30307

DETECTWE iraining home-siudy program.  Free
informatson. Global, Box 191 PM, Hanover. Mass (2333

A UNIVERSITY DEGREE CAN UNLOCK YOUR EARMNING
POWER, Complede your BA , MA, PhD. or J 0" Cradit for
worklemming expenence. No classroom attendance re-
quired. "Registered with Calilornia Commities of Bar
Examiners. KENSINGTON UNIVERSITY, 330 M. Glandake
Ave,, Glendake, CA 91206 In Calif, (800) 421-9115, exl. B4,

POEMS, Songs Wanted. Free RecordingPublisheng
Broadway Music Productions. Box T438PM, Sarasola, FL

I5TE

HASHCO RECORD Maw Accepling Lyrics For Recordng
B 40106, Nashvile, TN 37204

MUSIC INSTRUCTIOMS & INSTRUMENTS
—————————————————————————————————

ACCORDIONS, NEW, USED. Electric. alsctrenic,
Cordovoxs. concertinas, Bution Boxes, Hohnars We Buy,
Sadl, Trage, Exchange, Repair, Tune, 50 Yaars Experiance, If
Daalers unavadable, Call or Write for Brochures, Mastercard
And Viss Accapted CASTHGLIONE ACCORDNOM, 12644 E 7
Mibe, Datroit, Ml 48205, 313-527-1565
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Other States, (BOD) 423-2485, ext. B4,

FREE Catalog. Mashvile Auction School, Box 1908,
Lawrenceturg, TH 38464, Vetaran Approved.

“JET'GAS TURBINE CAREERS!I Homestudy courses—
theory. maintenance, owerhaul — Establshed 1957,
AMERICAN JET SCHOOL, Depariment PM-3. Darby,
Montana SSH2%. (406) 3452100

BECOME SUPERINTELLIGENT! Guaranieed resufts!
Book $2.00. EDEMP, Bor 1452, Glendora, CA 51740

HIGH SCHOOL DIPLOMA AT HOME. NO CLASSES. Low
cosl, information Fres. Gall toll free 1-B00-226-5600 or write:
Amarican School. Dept. #345, BS0 E. 58ih 54, Chicago, IL
BOE3T

NO EXPERIENCE FOR THE JOB YOU WANT? Yes you
do. Unigue resuma-writing method shows how. Free details,
A Darmyar, Box 31353, Omahe, NE 68131

EARN EXTRA INCOME PART TIME periorming proparty
inspections and kgh! mamisnance in your ama. We am a
nationwide mortgage sensce compary looking for mature
and responaitle mvdviduals ba join U beam. Mo Exparianos
necessary. Mo sabes or imvesiment. Good personality and
camera 8 must! For Terther inMormation wiile. Momgags
Service Assoclates, PO Bow 2630, Mew Haven, Ct. 06515

JOBS, CRUISESHIPS, TUGS, SHIPS, RIVERBOATS, OIL-
RIGS: Women-Men., Work moath-Home month, USA +
Owverseas. Information $3.00. Marna Employmeni, Box 207,
Cantral, IN 47110

OVERSEAS Jobs £30.000 1o $50.000 Free information.
Doyearp, Box BOTSE, Pocatela, 1D 83201

HELP WANTED
AUSTRALISE WANTS YOUF Big Payl Transporiation

Keweast Employment Handbook—32 .00, INTERNATIOMAL,
Box 18107-AT, WASHINGTON, D.C. 200035,

{Cantinued on next page)




HELP WANTED
OVERSEAS . . S$25000 - BGE5000+. Free Repod!
Employmend, Box 187E0-AT, Indianapodis, 1IN 45210

EXPORT-IMPORT

IMPORT/\export. How fo, pnd sources. Kitco, Drawes
G266P, Kansas City, Kansas 66108

GOVERNMENT JOBS! Overseas! Staleside!
ZINCPS, Box 12896, Las Vegas. NV 89112

Exolic!

FOR INVENTORS
PATENT AND DEVELDP Your Ivenlion Hagletensd
Patent Agent and Licensad Professional Engaeer. Send for
FREE PATENT INFORMATION Every Inventor Should Have.

Richard L. Msller, 12 Parkside Driva, Suite M, Dix Hills. NY
11746 (516) 496-4343

MVENTORS! Can you peolll from your idea? Call loday
regarding 1he marketing of yous invention or wire for pour
free Informalion package Ower o decade of service

Depl. PR, Weathigld, Massacheesaits 010BE. 1-800-133-5856
In Massachussaiis call (413) 568-3753

HONPROFIT Foundation helps imventors. Free reconding
forms. Free evaluaton. Affiliated imentors Foundatsgn, S01-
B iowa, Colorado Springs. CO 80909, Or Call 1-800-525
SERS.

PATENT IT ECONOMICALLY! Free Dotails. Licensed snce
1958, M. Raner, 2008 Fondulae, Richmond, VA

IMVENTORS: Laarn how 10 submit your ldeas to industry
Call tres 1-800-526-5050. Canada 1-B00-5268-6060. KA1

BUY IT WHOLESALE

FREE 16 page PRINTING PRICE LIST, 1 1o 5 codors, shests
to catalogs. Copen Press, 100 (P} Bermman 5., Brooklyn,
WY 11208

SINGAPORE, HONG KOG, TAIWAN DIRECTORIES. List-
ing 11,000 suppliers, 20,000 products. Buy direct
information $1.00. Marrick Distributeng, Box 27T4M, Marrick.
NY 11568

EARN MONEY soiling rings, jrselry, buckies, wilches—
buy direci. 130% below retail. Catalog $1.00 {refundable).
Anka-PM. 90 Gresnwich Ave.. Warwick. RI 02886

BELTS, Buckies. Key Tags. Ha! Tacs, Jowalry, Mo
Complete fine fas! sellers. Bag Profits. Complets dealir set
up. Color catslog $1.00 (relundable). Anchor, Box 3958-
PMA. North Providence, Rl 02811

CLOSEOUT Jewelry 55¢ dazen, [Catalog 25¢). Foussals,
107-1631 Dow, Arlington, Ma 02174

WANT SUCCESST Use Owr quality mailing lists! Free
dataiks: Qualiiel, Box M28PMT, Sarsioga, CA 95070

FREE SAVINGS, GUARANTEED DELIWVERABLE uging the
latest in quality siate of the an AL
DORDER BUYER LIETING TECHMIQUES. For complete de-
fails send SASE to: BF. Dunne Lid., 18 Woodbury Road,
Edison, N.J. (8820

HEW, INEXPENSIVE, AMAZING LISTS of responsive mail
onger buyers. GUARANTEED DELIVERABLE! MNumerus
elite calegories. Compuberized, g code order. Rush SASE:
CAYSTAL IMAGES, Box AB03S7, Los Angales, BO00S

FRESH opportunily buyers 1000518, Listings Unlamibed,
RDJ Bow 18, Milville, K 08332

MAILORDER BUYERS! ALL CATEGORIES computerized

Greiginton, Moorpark, GO 83021

MAILORDER BUYERS! All categovies. Compuierized n
Zip code order. These people will respond lo madordar
otfers. Guaranteed Delivorabie! For fuld details Aush BASE
T Ludwig Otto Pulsl, Slar Roule 1 Boax 45, Hawley, PA
B4

2000 QUALITY IMPORTS: Wholssale Catalog 53.00
{Aefundable). AAS, Box 901301 {PM), Dallas, Texas 75390

CLOSEQUTS! Discounis! Below Wholesale! Freables!
Information'stamp. DON. Box 200537, Ferndade, Michigan
AEFA0

PREMER FOR WNVENTORS by an expenenced imvenior-
imacher. Booklel will halp you avaid many of 1he camersn
mistakes made by beginning inventors. 5350 plus S0.50
posiage and handling. REG, Box 18199, Cincinnall, Oheo
45218

REGISTERED PATENT ATTORMEY Washington, OC
Suburb. Donald A Kettestrings. 414 Hungerford Drive,
Rockville, Maryland 20850

BOOKLET of Paten! Infarmation for inventors $6.50. Free
pateni sdarch information. Hoelt Assocules, Box 2323
Arenglon, Virginia 22202

WORLDWIDE BARGAINS .. Imports - Dvopship -
Cipseout - Surplus - Freobies - (Slamped Envelope)
Mameoes, Box 1717PM, Highland, ind. 48332

400,000 BARGAIMNS Betow Wholesale: Many Fraa® Ligu-
dabions . .. Closeculs .. Job Lots . . . Single Samples. Free
Datails. Barganhuniers Opportunities, Box T30-A. Holland.
Michigan 43423

TAMWAMN Trade Directory, Details Free, Kenneth Watking,
244 Elen Rd, Newbury Park, CA B1320

ADVERTISING AGEMNCIES, ADY. SER.
MAILING LISTS

260 Financial District, New York, MY 10038

MVENTORS! Have an idea? Don | know whal 1o do? Call
AM for fres information kit. Toll Free 1-800-225-5800

EARN ROYALTIES. NUPRODUX INTERNATIONAL, 1377
K STREET, #203, WASHINGTON, DC 20005

REAL ESTATE & FARMS

HEW .. .FREE. .. CATALOG! Top resl astabe values coast
tor coast! Plesse specity lype property and locabon desired
UNITED FARM AGENCY, 612-PM West 47th, Hansas City,
Mo, BaN12

CALIFORMIA Lot Acreage. $40 Down. $40 Manthly. Box
35291, Los Angeles, S0035

CANADIAN COUNTRY PROPERTIES. Acroages lor rec-
reakion, developmeant, farming, kehing, hunting, imvesimant,
mimerats, alc. OUR TAST YEAR Terms svaslabée Tilles
fuarantesd. armased  $1.00 DeGNAN
CORPORATION, Suile 496, 85 Bloor Strewl Easl, Toronta,
Canada, AW 188,

M.Y.GTATE Auctions, Foreclosure Sales. Tax Sales: Land,
buildings. houses. autos, equipment, timber. Mew Yook
Pubdc Auction Bulletn. Box 512, Owego, NY. 13827 for
subscrption mformation.

FRESH, HOT, RESPONSIVE MAME LISTS of madorder
BUYERS. Masl categores Computenzed in IP CODE
ORDEA. Peel and stick  labets. GUARANTEED
DELIVERABLE! For Brochure AUSH SASE 1o, THE MAL
LISTS FACTORY, DeptlPM, 320 N. Piymouth Bivd. Los
Angedes. CA 90004

MAIL Order Buyers Lists avasdable for immadiate use!
Compulerized on Peel and Stick Labels in Zip Code order
GUARANTEED DELIVERABLE. For detslls send 100 KB
Cadbarson, 102 50 Sherwood Vikage Drve, Tucson, Arizona
BET10

FREE Mailing Lis! Consultation. Detaits. GDC-29P, Box
1107, Stuart, FL 33404 (305) 334-5205. 1-800-554-5478

OPPORTUNITY SEEKERSMLM NAMES. FREE SAMPLE
Veniure-LP, Box 336, Rinvlera, AZ B6442

PROFITABLE Mmling Lists. SASE Easi Hill Sarvice.
1082808 Main Strest. Clarence, Mew York 14031

FRESH MAMES! OVERMIGHT SHEPMENT! Opportunity
soekers SO0E25. 1000540; S000%175 Adnesive labels -
Computerized - GUARANTEED, Advon, Box S88P, Shalley,
ID 83274, CREINT CARD ORDERS (208} 3577331

EXPECT Success. Fresh Aesponsve Mames, Peel And
Stick Lahels, Check It Out. Send SASE To. Lists To You. Box
279 PMT, Morton, PA 19070

BUSINESS SERVICES

SOLAR laser heal gun avaslabee 1o manulacturers.
Contact, Mil, 2911 16ih 51, San Francisco, GA 84103

IMCORPORATE without begal fees! Free booklet falls o,
includes jorms. Call Hasvard Business Services, now B00-
J45-CORP.

FREE small business success calabog. JLA, 50 Folen,
Cambrdge, MA 02138

OUTFITS

TYPE Fomis. Hand Printing Presses, Hol Stampers,
Supplies, 120 Pages. %200 Deguctible firgt order, Acme
Type, 1720 H. Marshisald, Chicago,

MAKE rubber stamps—hig profits. Complete supply and
equipment catalog with instructions 1 deductible wilh
argar. Slar Stamp Supply, 1720 N Marshfald, Chicago
60822

BARCO Typs Founders. Type and Pubber Stamps
catalogue. Masdl 5200 refundable on firsl order, 237 8
Evergreen, Bensanville, 60106

TYPE for prnfing. Catplog 51.00'deductibée 151 order,
Quaker Cely Type, A.D. 3, Bon 134, Honeybrook, PA 10344

PRINTING Pressos. new and used supples. Lisl She:
Tumbaugh Prinders Supply, Mechanicaburg, Penna. 170585

PRAINT YOUR OWN - Printing presses. fype. supples,
direstt from lactory. Farnbus since 1872, Send $1.00 for
calalog and samples to: Kelsey Comipany, DM, Menden, CT
easd.

BUSBESS CARDS (THERMOGRAPHED] FREE
SAMPLES. POW, Box 134, Barorion, OH 44203

QUICK Copy Printing. Low Pnces. Write: Natonwide 614
Korih Main, Bloominglon, [Bincis 81701

BUSIHESS CARDS (\hesmographed). Free samples. BG.
1102 Charlamagne, Pittsburgh, Pa 15237

GIFT SHOPPING

WE QUARAMTEE You The Freshest Mail List There Is
Many Categories! Mason Riely, 850 W. 33rd 54, Baftimore
MD 2121

GOVERNMENT SEITED HOMES
FROM 51.00, ¥ou Repair, Also State Dwned Proparty Now
Available As Low As 550, For information 1-800-825-4355

FREE REAL ESTATE CATALDGS. Midwest and South-
eas! Sun Bait States Specify Property and Area Desired. Call
or Write: DOUNTRY NETWORK, Box J68FPN, Gainesville,
MO BSEE5. 417-870-4832.

BUYING & SELLING

12FT Briflion Packer Pubserizer akses libnols Theasher, Odin
Bresmseth, Lawion, ND 58345

HIGH Cuality Masling Lists. Keith Pulsiver, 48 Main 351,
Fairtiald, Maine 04937

HONESTY Fresh Responsmee Mams Lists O Actual Mai-
larder Buyers. Most Categones. Computerized in Zp Code
Order On Pesl And Stck Labels. Guarantesd Delrvaratrie
For Brochure Rush SASE To: GGGee Company, 342 E. Main
51, Apt. 9, Madawaska, Maine D4T56.

MAILORDER BUYERS! ALL CATEGORIES. Compuler-
ized in TP CODE ORDER. These paopie will feasond 10
MAILORDER OFFERS. GUARANTEED DELIVERABLE! For
full dedails send Set! Addressed Stamped Envelope o, J & L
2 Etheng C1., Sacramanto, Cal. 5883

DISTINCTIVE Gifis? Over 500 dems, Froe catalog. K. Carter
Enterprises. Box 5302, Depd, PM-G1, Long Baach, Ca 90805
GEL2.

FREE, GIFT WORLD CATALOG! Discover Hundreds of
Fascinaling. Unusus! Gifts, Wribe: Mebin Okeal, 5813PMW
Cimarron Streal. Los Angelas, CA 0047

MAKE [T SOMETHMNG SPECIAL! Very Unsgue, Unusual
Gitts. Send §2.00 (Retundabla) To. Paridar-CA International
4188 Menlo Awvenue, San Dwgo, CA 32104,

WILLIAM PITTS - Treaswred Gdts -
Refumded With  Purchase. 521
Spartanburg, 5.C. 28302

{Continued on next page)
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GIFT SHOPPING
“TREE OF LIFE", unique gitt to share. If not delighted
Return for refund. Sand $4.00. Ourland Enterprises, Box
BONO23, Houston, Tenas 77280

FREE Gift Cafalng. Riverside Gifts, 28 Morwood Ln. E, 5t
Louts, MO 63141

S5.00 With this KEY CHAIN you will nguer lose your krys
again! Just whistle. and it will beep right back at you. Postal
Boax 152, Middiebuwry, CT 06762

FREE NEW CATALDG 200 off lirsl asder. Josepn Gifs,
Inc., Rt3, Box 152PMT, Fairfield Bay, AR 72083

CLOCKS, WATCHES, OLD GOLD,
JEWELRY

YOU CAN BECOME A COMMERCIAL PILOT IN NINETY
DAYS. Detailed book expiaina FAA approved methods
Send $10.00 1o: Flighiplan, Box 56, Jatfray, Now Hampshane
03452,

TAKE Calalog Orders. We dropship 2500 bosi-sedling
specially products. Lowssi below wholesale prices.
immediate  doleny. Speciacular i biiginess
opparunty. Free Book. SMC, 5401 De Solo Ave., Dept. 20-
BT, Chatsworth, CA 81311-4801.

SALESMEN-DIST.

MAKE EXTRA MONEY DURING YOUR SPARE TIME! Eam
wankly commissions shawing our exciting line of Calendara.
Pans and oiher popular Adverlising Gifts. Prempl, parsonal
sarvice from AAA-T firm. Qur TTth year. No sxperionce
necessary. No invesiment or collections. Set your gwn
nours. Full Tima Potential! Wrile to: Kevin Pesica, NEWTON
MANUFACTURING COMPANY, Dapl, DPRMCT, Newton. lowa
50208

PLAND Tuning quickly learned with home sludy courses,
Déploma granted. Amercan Tuning School, 170560 Teter
Drive, Mongan Hill. Calif. S5037.

COMCRETE Block Machines: Catalog £1.00. Aoute One,
iBox 3740, Raped Gy, Scuth Dakota 5TT02-3740

REFAIR HYDRAULIC JACKS—DETALS FREE. WRITE:
HYDRAULIC PARTS SUPPLY, BOX 4157, BROWNSVILLE,
TEXAS Ta520.

MEW Torch Glasses Your Winming Sakes 1986 Harie
Quin, Boa 2255, Ogden, UT 84404

VEMDING MACHIMES. Mo salling. ROutes eam amazing
profils. “Beg Catalogua FREE ' Parkway Corporation, 1530
PMEB Greenspring Drive, Timonium, Manyiand 21063

HBGHEST CASH for Gold, Jewsiry, Goid Teeth, Rangs,
Diamands, Walches. Sitver. Platinum, Mad Aricles Today.
Frea gett with Information. Chicago Gold & Precious Metals,
10 Soyth Wabash, Depl 1158, Chicago. G0603.

TAKE MO CHAMCES. Deal with oldest, most raliabbe fem
in old gaokd business. Established in 1934 We buy Gold,
Salver, Platinum, Diamonds, Highest Cash, Fris Information.
Rose ndustres, 29-A East Madwon, Chicago 60602

CLOCKWORNKS, wood clock Blanks, rackhound supplies,
bedt buckles. cul stones, elc. Wholesake catatog 2%¢ Eloxile
Corp.. B0A1y 10th Streel. Wheatland, Wyoming 82201

BEAUTIFUL, ROLEX LOOK-ALIKE guartz calendar watch,
£15 00, Satistackon guaranised. “Order from Ad for info.”
Saste 127, 106150 Twerrasanta Bivd.. San Diego. CA 52124

CLOCKE. Junghans Clocks, AcCessories. Auld chochs,
parts, Instruménts Seraces, 433 50 Arch, Janesvilla, Wi
51545,

SILVER

AGENTS WANTED

WITH Mason Shoes, pay day i when you want 1* Take
ordars from fripnds and neighbors Walch your busirsdas
Basld, withoul fsk or investment. Write: Mason Shoss, K159,
Chappewa Fals, Wi 54774

MAKE MONEY IN SPARE TIME. Az & subacription sales
representativg for leading national magazinas, you Can eam
genercus commissions while lgaming the art of salling
Instrigctions dnd supplies will b Eent bo you red. Sond this ad
with yowr name and address to. POPULAR MECHANICS,
Dept. AB-L, 250 W. 55ih 31, New York, NY 10018

BUSINESS OPPORTUNITIES

IMPORT-Expon opponundy, profitable word-wide, mail
order pusingss fram home, wilhout capital We ship plan for
i rigk axamination. Experience unnecessary. Free Reporl
Mallinger, Dopt. C2T08, Waodland Hills, Califarnia 91387

THERE'S a lorlune wailing in " junked ' car batterses. Take
it! {dake money even whiks slesgingl) 17 years success

CASH in on elecincal sorap séver. Free information. Don
Fowiler, Box-4401, Cleveland, TN 37311

TREASURE—Locale guariar mile away wih ol
sensitve locator—hbrochere frge. Ressarch Produects, Box
ETORTO-AMC, Tampa, Florida 33588

FIND old coins, ewelry, gold nuggets. Mew patented
revolubonary devics Free catalog Gardmer, 4729M M. Tth
Awve. Phognix, AZ BS013

SAVE up to 40P on melal deteclors. All major brands
including White's and Garrett. FREE descouni calalog
Morthwoods General Signe, Depl DPM7T, 1325 Gresnvway
Cross, Madison, W1 53713, (608) 2744680

FRANCHISES

EXPAND your business by advestising your product in this
space lor only $5 70 a word, 2ig-coda tree; $45 00 will give
you & bold centared head-line. Your offar will reach 8,000,000
readers & manth! 8% of our adwertisers that you soe on thase
pRgES Are repealens, 30 The magaring must be working for
thamn In addition ous readers are do-i-yoursallers. sefl-conli-
dant salt-starters willng 10 commit thamsalves in any worlh-
while endeavors. Raach out 1o these growps wilh your fran-
chisg opporuniies and servsces. Send your ad to: Popular
Meachanics Classifed, 224 W 5Tt 51, New York, NY
10018

PROFITABLE OCCUPATIONS

FREE Brochures. Repair air conditioning. Rafrgaration
Tools. Suppbes. full instructions. Dooloo, Inc, 11252
Goodnight, Dailas, TX 75229,

FT. S8MITH Auction Schogd, FI. Smith, Ark, 72900, Resident
A Home study. Veleran Approwad.

REPAIR Lnwnmowers thousands of parts and bools
whobesale list 40e. Elwangars. PM, PO Bax V, Pon Jens,
NY 12771

PLASTERCRAFT . Profitable Home Business 3000
Miolds Avallable Datails Lynnatia, 62510 Mentpan, Mantor,
Cinig 44060

REPAIR printing presses. "|Our repair Dus/Mess covers
Florida 308 845-7335) Easy 80 minute Video Training Tape
£459.55 AFGA - Box 28424, Otlando, FL 32867,
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T dod. Write: Owan, T71PM, Batile Ground, 'Washingon
G8804

“¥OU Deserve Crodill'—Mew Bookkel can helg you'
Guarandsed. Free delsls! Infinile Enterprisas, Depl. FMTBE.
wrightsiown-Cookslown Road, Box 0125, Cookstown, H.l
08511-0125.

FINANCIAL INDEPENDEMCE In 6 Mo, Proven MLM
Moneymaker Free Details. Hobart, Box 19584, Simi Valley
CA 53062

GUARANTEED PROFITS! Birthday Reminder Cabandar
sadls on sight. Calendars. Dox BOZP, Brigham Ciy, Ltah
B4I02

YOUR VAN OR MOTORHOME. can earm you 550,000 per
year. Complate plans and business dedails 5500, KINGS—
16015112 STREET, EDMONTON, Alberia, Canada TSX 457

HEED QUACK MONEY T End worry. Eaayﬁnam!lrr-u Frea
details. CROVA, Box 1011, Willcox, Arizong BhEL4

MAILORDER Books, 1.00(P Profil Report, Selaciive, Box
1140, Clearwater, FL 33817

MAKE BiG MONEY REPAIRING WINDSHIELDS & Plate
Giass® Uip to 560000 ysarky! Call TOLL-FREE for Vahsabio
FREE repoel 1-BD0-321-2507. Glas-Weld Syatems, Box
575507, Bend, DR 97704

$1.000 weakly maikerder. Immediate opportunity. Mo
abligation Entarpriss. 210 Welch-PA, Amas, 1A 50010

LEARM Sewing Machine Repaining Men, Womaen
Lucrative Profits. Gressin Comespondence School, Box
5104, Spencer, lowa 51301,

MAKE MILLIONS MANMUFACTURING BATTERIESIH
Supplers avallable. Everiast, Box 365 Bogota, MJ 0603

HUGE Profits’ Reconditioning used car batieries. Secrets
others don'l tell. Slamp please. Batery Outlet, Box 3300,
Hickory, M.C. 28603.

§1,000.00 WEEKLY Possible Bronzing Baby Shoss FREE
BROCHURE SHOWS HOW. NEPM, 108 Airport, Sebring, FL
3370

HEW descovery i batlery reconditioning. Elghisan
months guearantes means ' Bag Profits Fast™1 Eleclone, 7415
Gable Dr. Litla Rock, AR TZ205

PREPARE Tax Returns. Eam hugh feas, dignified work.
Traen at home. Accredited Program. Natonal Tax Training
School, Monaey, 2GT, New York 108952,

§1000"s WEEKLY chpping arbcles. Sell-atdressed,

stamped snvelope: Matonal, Box 85518, Loa Angedes, 1CA
00T

MAKE HOMEMADE BOOWLETS. I've narmed §167.000
with mine. Free inforrmation. Falcon, Box 37183, Fr. Worth,
T Me117

EARMENGS unhmated! Mal our  burglar  alarm
sdveriisements from home! ABM Merchandising, Box
58314, Chicago, IL 60659

$192.00 From Square Fool Plywood, (Huge Demand)
Resvaating Proal 50¢. (Aelundable). Wiaachwin Bridgewatsr,
Mass. (2324

RECYCLE METALS. EASY 5438 WEEKELY! Inchudes
copper, plainum, othes. Fres Infermation. Recycher, Boo
134, Franklen, TH 37065-1214

ALUMMUM SCRAP — Rocycle Yoursell — MAKE
$25.00POUNDI Free information: Industrial-PMET, Bax 127,
Mexandria Bay, New York 13607

$40,000 DN 5 ACRE! Mow Hydroponics—insspensive,
pheasant, practical! Free Inlormation. Roten's, Box 1214,
Frankhin, TH 37065-1214

LEARN MIARCOR RESLVERING fres nforrmation.
Silvercrafl, Box 127, Lansdowne. PA 19050

SELL Books by Mail. Dealershap-25¢. Medwesl, Box 44R2-
P, Shawano, Wisc. 54165

FREE! TREASURY OF HOME BUSINESS
OPPORTUNITIES . . = MAWLCD, BOX 34370, BARTLETT,
TENNESSEE 38134-0370

ASSEMBLE PRODUCTS AT HOME. Many opporiunilies
paying High Weakly Protits presently available without
investmant. Winta: Businesses, 528 Brightan 11th, Brookkyn,
Mew York 11235

HIGH PROFTS WITH CUSTOM T-SHIRTS AND CAPS.
Inespensmve.  professional heal franster machares.  All
supplies. PRESS MAGIC, PO Box Z2808 (GC), Tampa, FL
DE23

SCREEM PRINT T-SHIRTS. inexpensive kns. Free Details
“T-Printer,” POB 23991 (GC). Tampa, FL 33823,

GOLD STAMPING MACHINES. inespenswe. Quably
Large Imprini Area. Froe datails. Magic Systems, POB 24086
{GC), Tampn, FL J3623.

BUMPER STICKER PRINTIMG DEVICE. Chasp, Simple,
Portable. Free Details. Bumper, POB 22791 (GC), Tampa, FL
33622

MAKE Aubber Stamps. Highly Profitable Business. Free
Detaits. Starnger, POB 22809 (GC). Tampa, FL 33822,

$500.00 A DAY possible in mal onder. Free dodails. HCOH,
Boa 27-M, Pinshursl, ldaho 82850

$1.000 Weekly. Home Business Directory, Box 2015-PM,
Mew York, Kiw York 10163,

HIGH Profits Making Badpes. Easy. Parfact msults. Free
Detailz. Badge Magic, Box 24986 (GC), Tamga, FI X823

GET RICH NOW! Ouick! Easy! Foolproof! Free Details!
Moneyplan, B520 Sobma. #32P78, Los Angeles, CA S0026.

B income &S independen? sales represeniative. Linibed
Associabion ManulBeturers Represenialives, Drswer B266P,
Kansas City. K5 66108

mmﬁoumhﬂlr!m Anitane, ‘rsm

ARAB BUSINESSMEN heve money to buy & invast. Top
Eﬁ‘ﬁﬁhﬂpﬁ'“ﬁ. THEPM, Bow 574, Mewpodt Baach,
B2663.

(Continued on next page]
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THE SUN CONDITIONER; Windaw BMounted Solar Collec-
b - Heats in Wirder, Circulates Alr In Bummer, Purifies &
Seants Your Home, Deaerships Mow Available §16.00 Se-
cuned by Product Required, Send §3.85 for Literature Pack
O Call Toll Fres 1-800-824-0826. Solar Works Indusiries,
Inc, P.O. Bax 208, Devwey, Okdahoma 74026

MALORDER Opponunityl How fo own your fenancial
Tuture weth profitable home business. Free inlommation; MW
Markeling Assoclates, 3617 Colville, El Paso, Texas 79927,

FREE Inlormation-fun  business & homa  Scotts,
2OTE2RATE, Lewisville, Ohio 43754

£200.00 Oaily plan with copyrights. $2.00 SASE. Asbury,
6546 Hollywood B, Hollywood, G $0028.

AMERICAN DIBCOUNT BETAMPS First Class Mail 172 sall
0. Mew distributors big opporunities send SASE
Parsonal Success, Route 2, Box 73C, Cantan, TX 75102

HOME BUSINESS Mo Capiial Nor Experience. Package
$5.00. Thomas, PO, Box 38907, Howslon, T 77238

CHARCOAL Baet Businggs. §10.00. Metisza Curtia, 5125
16th 5., Codumbia, PA 17512

MAKE PYC PIPE FURNITURE. Many prowen plans.
Profitable home business. FREE details. JAL Casual
Furniturs, Box 208X, Tewksbury, MA 01876

MEW! START YOUR OWN PLASTICS BUSINESS. Unlimii-
wd Potertiall Business of the future. Free information. Write:
G.PE., PO Box 132, Columbia, . 62238

HOMEMADE BOONLET BUSINESS, Earn 53 000 monthiy!
Frea information. Hartwick House, Box 534, Decorah, lowa
5210

THEIR TRASH YOUR CASH. Operate profitable janitorial
Busingss with unfimited potential. Free details. PO Box 1374,
Akron, Oh. 44309

MAKE Money wilh Microcompuber, Details: JC
Publications, BxB09, Arada, Cobs 80001

| MADE 540,000 Year by Mailorder | Helped offiers make
money| Detaits 25¢. Tomrey, Box 318YY, Ypallanti, Michigan
R8T

LIFETIME = Security.  Mulbi-Level Mallorder  Two
Oppartundies. Oneid-M. 10 Cak Lane, Suisun, CA B4585

5001 Mongymaking Opporiunitias!
Dyrrnics, Box 13060, Stow, OH 44224,

Free catalog!

COMPLETE secrels. Guarantead. How 10 5tart and Opar:
ate your gwn profitable business ai home. Fres detalis
Frecia Bailpy, BOS Griggs Avenue, Fort Worth, Taxas PE100.

FREE Information on business opportunidies, Landry, 412
E. 18th 51, Vancouver. WA SB663.

S200DAY PROFIT, Driveway Sealing. FullPan Time.
Fantastic Money Makes. 25¢. Matech, 818 Perry, Davenport,
lowa 52803

BUCCESS; Ask an it will Be Ghven. Fres datalls - Bheldon,
180 Libarty 51, Newport, R 023840

MAKE 50% INTEREST (GUARANTEED)
On Tax Delinguent Proparies in Your Ama  For
Information 1-B00-828-4355,

MAKE A FORATUMNE! Stert business at home, without
experiance. Delalls Free! David Dubowsi, 4207 Uindversity
Driep #102, Durham, NC 27707

MAKE YOUR FORTUME in your own busingsa from your
homa, Write for FREE information. 5o+ Scenis. At. 2 Box
28, Rockwall, TX TE08T

nmmmmu
ing “Easy - Quick” loys, gifis. novellies. Free datalls
Wilkams, 36001 San Sebastian, Tucson, AT BST15

MAILORDER Cpportunity: Start profiable home business
without experionce or capéal Write for Free book, plus
dwtmils: Mail Order Associsbes, Ine., Dept. 520, Montvale, M
OTEAS.

ATTENTION ADVERTISERS: Increass your Mailordes
profits fast. 36 yaars suCCeEs Secrels ravealad, NewComen or
pro - helped thousands. Write: Owen, TT1MP, Battie Ground,
Washingion B5604

ALUMINUM - Recycis - SELL DIRECT Billets Markst
(S50 POUNDY) Huge Demand| Datais: Scrap - PMETE, Box
127, Algzandna Bay, Maw York 13507

MAKE BALLOON ANIMMALS. 3400 Weekonds! FREE
SAMPLESINSTRUCTIONS: Funnyman's - PMEZ, Box 350,
Adexandria Bay, Mew York 13807

VINYL'S Whare the money is! Prolassionally repair, refin-
ish, recolor fumiture, lugpage. car tops. Quick, easy. Two
small $20 jobs a day earn you $1,000 8 month. Homes, cars,
aifkces, restaurants, unbmited custormens. Star earning afies
& lew days praclice. Sensational detalls free. VP, 2007
Montrosa. Chicago, 60618,

GOLDMME in “PVC" FURNITURE .. “Froe Details” . .
Wast & Wast Publications, Boa 12175-PM, Bothell, WA 58012

T2¢ Postage 17¢, Bonuses! S5M, B O%es, Brownsbung, IN
45112, 3N T-852-5708 evenings
SA000-F4000 MONTHLY railbrder. Frise detials.

Recilime, 3100 Woodlesl Dr.. Suile 2014, Fair Oaks, CA P5628

WEALTH DNBECOVERY! Famous PhD professor reveals
high-income mirecle for “the litthe guys” pari-tima from
home. FREE documented proof. TMC, B4 Wiest 220th
Gireet. Torrance, Ca 90602

PLAND Tuning hearned quickly &l home. Frse Informathon.
Ermpire School, Bax 1014, Jupiter, FL 33468

INCOME OPPORTUNITIES from several home businesses:
Frew information write: Diversified Merchandising, P.Q. Boa
1486, 24040 Postal Ave., Moreno Valley, CA 32388

HPW., Box 30264, Wainui Creek, CA B4558 ‘

HEW OPPORTUNITY Learn Telephone Senace And Ae-
paif &1 Home AVERAGE 335.00HOUR. Free Brochure.
Setcomm, 2058, 42nd Strest, Guliport. M5 33501

3,000 MONTHLY. Information Business Brings. Inifiatie-
P, Bax 10178, Adexandria, VA 22310

EASY BUSIMESS| Earm $1,000's Weekly. Froa Datails.
Wirila or sond stampad addressid envelope. Todden, Depl.
PML 219 Wasl Oilve Ave., Burbank. CA 81505

IMPROVE your futume! Learn Proven home businnss
mathods.  Write: JGM  Dewslopmental Services, 538
RAomence Ad., Suite T3E, Portage. M1 40002

MUPWAY BUILDING—Make durable bullding plastic aasily.
Waterprood, Fireprool. Atiractive. Cheap Start small Bays
Laboratory, 2086-2075 Drve, Codaredge, CO B1413-5808,

GAHDE 1o Seven Profiable Home Businesses. Fres Details
Hahion Publications. Aoute 1, Dawvis City, lowa S0085

B5,000 MONTHLY GUARANTEED! New Home Businesa
Opportunity Program! Guaranised Eaminga, Sian
Imrnedigiely. Free Detals Write . LBI Systems, Dept. PM. Box
3430, Jamasca, NY 11432

YOUR OWM BUSINESST Well show you how. FREE
details. Bamco, B16PMT, Aspenwood, Kissimmps, FL 32743

BATHTUB REGLATING, product sabes, service and
training. Call Unigue Coatings Corp. (313} 538-8600.

FREE Dwtails! “Treasury of Home Bussness
Opporiunities”, Exparienca Mot Essentsal! Jensco, P.O. Box
GO44PMT. Odesss. Texas T976T

SPARE Tme business thal can make you rich. Free
details. D, Flex, 348 - 23rd Ave. Depl 1. 5an Franctsco, CA
121

$100,000 Yaardy Very Fisalistic Warking From Homel Frea
dutails! Money Matters, Box 1798-DMT, Media, PA 15063

GROUNDFLODR OPPORTUMITY. Dynamic Mulbilewal
Company—Siaried 186 Some 186 Commissions Ower
£30,0001 Health Products Created by Mobel Prmewinnars,
Famous MO's, Sceenbeis. B00-341-1950 Extension 11,

FREE POSTAGE! Your Mame Mailed To Every Business
snd Monsymaking Opportunities Adveriisermant. FGC, Box
962pm?, Norco, California 91760

HOW TD MAKE MONEY PHOTOGRAPHENG AIRPLANES.
Frem Infgrmation for SASE. KW. Brown, 31632 E

000 OIFT IMEMS. Buy wholesaks make big profits. Free

NEED EXTRA CASHT Easy 10 operate home business.
Freat Details. RELCO, Box 580, Waniagh, NY 11783

GAIN FINANCIAL INDEPENDEMNCE. Exciting busingss.
FREE deiails. Sand 22¢ stamp. Broadway Distributors, Sulte
T86. 204 Broadway Drive, Eagle Growve, lowa 50533

FREE Dealarship-5all Malling Listsl Complets Program
Frea! PCW, Box 1302PM, Valley Stream, NY 11582

EARN 340+ PER HOUR, Amazing Fepair Process Fe-
stores Burned, Cut and Damaged Counteriops WITHOUT
REPLACEMENT. Customens Everpwhars. Apariments, Mo-
tals, Homas, Condos. Restaurants. 2 quick sasy 1 hour jobsa
day aarm §560woek. Act Now! Renes, Box 19838, Portiand,
Cregon 87210

§700 por month samings possible preparing income tax
redurms &l home or tax oMice. We show you how. Quickly
learned. Details fres. Mo salesmen. Federated Tax, 2065
Montrose, Chicage 0618

FREE DETAILS. Seven proven moneymakers. Sprague.
Dept. PMT Box 238, Boothbay, Masne 04537

FREE advertis=ng lor mail order cealers! Send SASE o
Thomas Lakatos., Apt. 2, 10088 Drouillard Road, Windsor,
Ontaric, Canada NAY 2P8

MAKE up to $800 per month. Full or part time, sarious
workgrs gnly. SASE to: Lee, Apt 84 Willington Quks, Storrs,
CT (268

EARM Thousands Monthiy (MLM) $2.00 Refundable inio
And Application. W. Overtan, POB 30001, Derver, GO B0Z230

P.OP.T.—the secret of success. Gurantesd o changa
your lile. Free information. Hartland's, 1825 Division Rd.,
Windsor, Onl, Canada MBW 175,

MAKE Morel Ba Your Own Bosa! Starl Your Own
Business! Fres Information: Higgs & Associates, 176 Baker
Road T, Hunisville, Alabarma 35906

HOW o start and operate your OWN PROFITABLE
BUSIMESS a1 home. Free Deisils: Morre, 137568 Comuna
Dirive, Dept.A7, Poway, CA 92084

70,000+ par year helping otivers! YOG, P.O. Box 381134,
Duncanville, Texas 75138

GET RICH 1N YOUR OWHM HOME. Busiress Datails FREE.
Michaed Lauer, Sute 603, 10305 5. Ceniral, Oak Lawn, IL
BD4E3

GAIN INDEPENDENCE 7 proven businesses Bwonae can
oparata frem honee. Free Datails, RAM Books, P.O. Box
10380, Corrabes, MM B7048

999 Litle Known Businesses! Blueprint for success -
personal wealth formulas. Free report NMC. Box 74PM,
Marrick, NY 11566

FINANCIAL INDEPENDENCE through selling information
by mail. Fres details. Verure Concaepts, P.O. Box T97T4-TA,
Appleion, Wi 54913

NEW Mercedes-Benz. $153.28 monthly, or BAMW, §81.62
.. Guaranbeed . . . Write: ForCo, Box 285567, Springheld,
YA 22152

MAKING EXTRA MONEY MADE EASY. FREE Subscrip-
tmon 0 Opportunity Magazine offers hundreds of proven
ways Write: Opporunity, Dept. GBS, 6 M. Michigsn,
Checago, L 60602,

FREE! Gat listed. Raceive (1000's) e Holttest
nities Winte: BiAssoc, Box
Rockiord, IL 61110

BE AN INSTANT PUBLISHER!I Feprint Rights To BO

Reports . Manusls Delails $1 00 (REFUMDABLE]. Reprint
Box 1621, Spring. Texas 77383

LETTER WANS, BOATS, WINDEWS, SIGNS. Mo expari-
ance nesdad. We supply PRESPACED setl-shcking wvinyl
letters at wholesale. You apply. keap sl profits. Send for
FREE samples, starter kit, Adcraft, 12912 NW. 7 e, Miami,
FL Z3188.

SEIZED IN GOVERMMENT NARCOTICS RAIDY Automo-
balps . . . Vans . .. Boats . .. Fumiture . . . Thousands othar
fdems. Buy Dirt Gheap—Ressll for Big Profis' Free
Information: Marcel, Box TS57-M, Monrce, LA T1211

MAME YOUR OWM HOURS AMD IMCOME! Home
businessas thal work! Frea proof; FOUNTANGOLD, Postal
D 5233, Lighthouse Poind, Florida 33074

BiG PROFITE. T Proven Mongy Making Opportunitios
Free Delaiis. D.C. Entarprises, 1320 Lasetta St Oceanside.
Ca §2054

HIGH PROFTT WRITING SIMPLE LETTERS AT HOME -
Start, send $4.50. Bow 31, Morton Grove, IL B0053

MAKE ALL YOUR LAST YEARS EARNINGS IM JUST 30
DAYS GUARANTEED] Salf Addressed Stamped Envelops.
BROWN, Box 17084, Sakem, Oregon B7305

14,847 HONG KOMG-TAIWAN Prodecta Cheap. Small lots
Some sampiles Ires. Harbor, Box 1719PM7, Yuba City, GA
95092
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MONEYMAKING OPPORTUNITIES

HOW TO WiN THE GAME. Eamings uniimited Experts
show how. Free dedadls. Crefl, 1457 Stuckerl Road
Whrrington, P& 18076

AAGS TO ROLLS! Incredibly simpie method took wellsne-
lewal teacher lo Washinglon Post interview and cash-
purchased Folis Reyce. Have heiped thousands Tl help
you. Free heavily documented proof! DG, 117 Peachires
Drive, Graer, 5.C. 28651

MAKE Monay Mowing Lawns. Complete Details Only
$5.00, Fred Patien, Bax 961, El Carrito, Call. 34530

PUBLISH THE LOCAL LADIES COOK BOOK. Your time
and $500.00 capital can earn you $60,000 per year, Complete
plans and delails-$5.00 KNGS, 16015112 STREET,
Edmondon, Albenta, Canada TSX-457

STOP STRUGGLING! Learn money making secrels. Ex-
peris reveal PROVEN systems. Mo gimmics. Free proof
Crossrosds. Box ST, Babyion, NY 11704

FREE Detass. How to stan your own profitabde business at
home. MEMN Enterprises. Sie 8, Comp 9. RR#2, Enderby.
B ., Canada WVOE-1¥0D

GOLD STAMPING MACHINES. lnexpénsie  Cually
Large Imprint frea. Free detsils. Migic Systems, PO 24886

(GG}, Tampa, FL 33823,

MAKE Rubber Stamps. Heghly Profitable Businass. Froa
Details, Stamper. POB 22806 (GG). Tampa, FL 332

BUMPER STICKER PRINTING DEVICE. Cheap, Simple.
Fortable. Free Details. Bumper, POB 22791 (GG). Tampa, FL
2L

FANTASTIC sarnings mading from home!! Offer: Rush
Stamped Addressed Enveiope. Imperial, P-§ X17410, Fort
Laucerdase, FL 23318

§15820 Monthly Possible. Multi-Lewel Mail Ordes
Opporiunity. Free Delasls: HBE, Box 283F, Owen Sound,
Oniano N4K P Canada

START Your Own Mailorder Busingss. Huge Prodit® Sand
$1200 to: J&S Publishng Co, P.OB 250, Depl. 31.7,
Spartanburg, Souwh Camnding 29504

MAKE BIG MOMEY playing word games! FREE details
GRAMMARAMA, 1104 Spruce. #5& Philadelphia. PA 18107

SEARING HOT MAILORDER BUYER LISTS GUARAN-
TEED DELIVERABLE. Mos! Categories, brochure RUSH
BASE 1o, B M. Mark#ing, A 1 Bax 167 PR, Minaral Poind, Wi
53585

ADYERTISE Frow in 507 Magazines. 5500 Directory, Box
1IN, Atlania, Georgia X301

HUGE PROFITS! Government Surplus, Details $2 00. Gov
Surplus, PO Bow 3045, Laguna Hills, CA 92684.3045

SUCCEED! Frow catads, Find your dream job. DCL, PO
Box 381134, Duncanvilee, Touas 75138

MAKE $1000°5 AT HOME FREE DETAILS. Fannessy, Box
9483, Fullenion, CA 50832

QET RICH! Zevo Invesimant No Borrowang Fres Detasls!
Money, 6520 Seima. #3FP76. Los Angeles. CA 90028

ALUMINUM SCAAP — Recycle Yourtell — MAKE
$25 00/POUND! Free Inlormatson: Industrial-PMETM, Box
127. Alexandna Bay. Mew York 13607

GUARANTEED QUALITY NAMES wilh iz g response.
Bush SASE 1o Brenlin Co,, P.O. Box 374-PM, Maoling, IL
81285

HIGH PROFITS WITH CUSTOM T-SHIRTS AND CAPS.
Inexpansve, professionsl heal transfer machines. All
supplies. PRESS MAGIC, P.O Box 22008 (GG). Tampa, FL
33623

BUILD Your own business slartng panl time. Point of
purchase om ftums 12 times a year. WIDE PROFIT
MARGIMS. For FREE deinils white: Astrascope Corporation,
7B Stone Place, Melrose, MA 02176 or call {617} 685-5361

MAKE BIG MOMNEY! Intarmative publlications teach how
Free Detasds Horn Company. Box 47445, Fresno, California
3744,

MONEY From discarded tires! Details. Brownie, Box 53,
Fishers, Indiana 45008

AT LAST! 500 now § making and sefl help books. Free

SURVIVE the coming holocaust' Reveakng book explairs
ancient biblicad prophaches thal can atect you! Order loday!!
§7.00 postpaid Trnaly. 938 South Gaylord, Dorwar, Co.
BO0G

AUTHENTIC HARDHAT! MEETS FEDERAL SAFETY
SPECS., TOUGH, LGHTWEIGHT POLYETHYLENE. COM-
FORTABLE, ADJUSTABLE HEADBAND, RED, WHITE OR
BLUE. ONLY 51500, PLUS 52 00 POSTAGE MONEY BACK
GUARANTEE! MAC AMD COMPANY, 5 ROXBURY RDAD,
ROCKVILLE CENTER, NEW YORK 11570

CLUSTOM MERALAM-WEBSTER WORD LISTS pre-scorad
by computer 1o your alphabel values. Al Playoffs and
Tiebreakars. 210 SASE b STATGAM, 5688 Chagrin,
Mentar, 44060

HOW to organese for lop profit n garsge sales. 33.00. Tara
Publications, Box 439PM, Secans. PA 19018,

HOW Lo win conbests. Winners' secreis. $3.00. Golden Sun
Publications, Box 488PM, Secane, PA 10018,

HORSBESHDE pachers information and game redated
items, Send stamped sell-addressed envelope. Mational
Horseshos Pitehers Asseciaton Dept. P, 208 Wilkinsomville,
MA 01580

REFIMANCINGT HOW MUCH CAN YOU SAVE? Compare
manihly payments on 15 and 30 yaas loans from ™6 1o 14%.
Send 35 10. Tables, P.O. Box 50210, Handerson, NY 89016

TELEPHOMES sales—service (Amerscan made) write:
Tedaphones, Box GM, Simpson, PA 18407

HEED Sirefs Relief?7 Try an easy drug-lnes method.
Payehologist provides complets, smple mstruchons. $4.00
Owdar Mow! Counseling Associates, 2150 Lake Dr., Cocoa,
Fl. 22626

catalog. GM Publishing Company, 833 Green Mowntxin
Diriva #76P, Lonveland, Cobdrads BOSIT

MAKING EXTRA MOMEY MADE EASY. FREE Subacrip-
tion 1o Oppartenily Magazine oiiers hundreds of proven
ways. Write Opporundy, Depl. GBE & M. Michigan,
Chicago. IL 60802

105 ways o make money a1 home $5.00. OLS4, P.O. Box
4481, Spangdale, CT 06907-0481

HOW TO MAKE MONEY THROUGH CLASSIFIED AD-
VERTISING. Booklet shows you how 10 starn your own busi-
ness with Classified Adwertiging. DMLY §1.00 FOR BOOK-
LET = (5200 coupon refundable with first order) 5.5
GRONOWICE, POPULAR MECHANICE, DEPT, PMCT, Z24
WEST 5TTH 5T., NEW YORK. NY 10019

PLASTERCRAFT Cast plagues and staiues of home, Very
profilabie home business using rubbar mobkds Winie for ree
dataits. MCOA Industries, PO Box 150, Hales Comers, W1
50

DRIENTAL MALDRDER RICHES. Directary of over 100 tas
aasi wholesalers With ordesing instructions. §500 -
Cotemnan, Box 575 Greenbedt. MD 20770

BIG MONEY T Proven Methods. Free Delails. Anjon, Box
19584, Simi Valley, Ca. 93082

530,000 Part Time at Home. Prowen Basiness. Details Frea
Micholia, Box 11M, Dedl, MT 53724

MILLIONS: My reports hewve sarmed literally millons ol
doliars for companies and mdividuals nationside Can help
you reach wealih too. FREE PROOF: LA Associates, Depl.
P11, 3530 CR 2, Auburn, IN 46706

SUPPLEMENT YOUR INCOME. $1.00. HEL Enlerpriss,
Box 13392, San Antonio, TX 78213

HOMEMA KERS-HOUSEWIVES - Earmn money using your
wkils, exparience and labor in oparating your homs. Send
$31.25 for booklet 1o: Hearlkand Enterprses, PO, Box 5408,
Fark, MD 21051

GOLD STAMPMMNG MACHINES. £11550 up GOLDRITER
PEMS, $2800. Real money makers, Frese deisils. Veach,
14535 Arminta. LA, Cal. 81402

VISA CARD! No Credin 7 Bankrupt 7 $19.95 tor application
GUARANTEED APPROVALI Graham, Box 1434. University,
AL 35486

$20,000 MONTHLY INCOME POSSIBLE working at home
Tapes and manual - §27.08 Guarantesd refundatle. Galen
Nekson, A2 82-B, Vermillion, 50 57085

08  POPULAR MECHAMNICS # JULY 1985

HUGE Profil in Par Time Mailprder, Learn Secrets of 1he
Proa. dvoid Risk! Send 52.00 Now To: Healy, 307 Westwoond,
Friendswood, TX TIS46.

RABBITS-CHINCHILLAS-FUR BEARING
ANIMALS

$500—51000 Month Plan Raissng Aabbits Free details
White's Rabbiry, Box 49PM, Clarence Center, NY 140032
043

RAISE chinchilla for prold. Informetion $4.00 Box 817,
Fappillon. Mebrasks G5045

OF INTEREST TO ALL

MAYAN PENDULLME, TALISMANS, Mystical powers
Made of Jadesie, as the Mayans used since BC Regquesi
informaton and very nleresting egend Mol Merriam,
Imparier, P.O. Box 6431, Torrance, CA GOS0,

AUTD Leasing: PROG, COMS, MOMEY SAVING TIPS,
£5.00. JA, P.O. Box 52-P, Blissfield, Michigan 49738

B IT True You Can Buy Jeeps For $44 Through The US.
Geovernment? Get The Facts Todey! Call (312) T42-1142 Ext.
nny

FREE ARMY SURPLUS CATALOG. Jefferson Sunplus,
5618 Jetfarson, Dept. PM. New Orieans, LA 70123

"GOVERMMENT GURPLUS" JEEPS $3000! 5000000
tems! Complele Information Your Amea 1506 OFFICIAL
IRECTORY. 5300 (Guarsnteed) Surpius, (BO2). 4820
Wiscanan Morthwest. WASHINGTOM, D.C. 20016

LOANS BY MAIL

EREDIT KARDS and MOMNEY. Everyone's eligible, Write:
KEA, B8 Midcrown 4321, San Anlonio, TX TE218

MOMEY Problems? Free Book describes Loans, Cash,
Gowernment Grants, Othar benelita, avallable 1o ndividuals.
Wirte: Associates, Box 98-A4. Brookiyn, Mew York 11235

BORROW S25.000 “overnight’ Any purpose. Keep
indedinitedy! Froa Repon! Sucosis Ressanch, Box 19T738-AT,
Indignapaolis. N 46219,

FAEE PRIVACY CATALOG. Cash income opporunilies
Hiding assats. Secret loans. Mew identity. Eden, Box B410-
PC, Fountan Valley, CA G273,

FREE Promolenal Albums, Conceri Tickets, Slenreos. atc
Infermation . Barr, Publications, 477 B2nd Sires, Brookhm
WY 1208

MORTGAGES, lpans blesding you dry? Cul length and
ineresl charges Complete step=by-#lop plan. $10.70 and
SASE Andrews Associates. 7747 Roule 20, Fabius, New
York 13063

WILL ®il, Legal Forms, Mo Lewyerss Neoded, 5400
Continental Press. Bor 113, Flal Pock, IL 82427

“PET Whao's Who' - InClude your pat! Wiite: Pet, 249 Morth
Brand, Suile 485, Giendale, Ca. 1203,

BORROW 5500-825000 By Mail. Write: Elte, Box
2455-PMW, Mow York, NY 10183

BORAROW S500—540000' “Overnight” On signetura.
Keap indelindaly! Wre: Action A-7 3880 Wilghire, Los
Anpebes, CA BO010D

BORROW 300,000, Prompt Action, Fush stamped
ervglopa:  Financing, 2408 17th  Strem  Terraoe,
Leaversorih, Kansas G048,

LOANS by mal! instant reply! Aush stamped addnessed
ervatope Marigold, Box 2030, Richardson, TH 76060

FREE MONEY! 5300000000 Greawdy. Grants. Mever
repay. Details $1.00. Jakla Box J066PMT, Seminole, FL
33542

{Continued on nexl page)



LOANS BY MAIL
w
VifA® Dbtalined Easily! Free Detais! Credit-PL636, Box
2208, Bandusky, OH 44870

TOBACCD

AOLL Your Own Cigaretie Tobacoo. Free Catalog. Green
Aiver Tobacco, Box 1313 PM. Owensborg, KY 43302

B500-535.000 loans. Self Address Enwelope. Prosper, PO
Box X20-PM, Mount Sinai, N.Y. 117668

CARCK Cash LOAMS! Write: FICPA, P.O. Box 748,
Pinconming, Ml 48650

WINMING  informetion 5200 2 MENS  RIGHTS
ASSOCIATION, 17854 [Lyons), Forest Lake, MN 65025

BIBLE Cuwestions answersd. Stamped envelope. Bylon,
ETGT Bantler, Defrolt, Michigan 48219

FACTE about abortion. Free. Write, Ruth, BagP Maxweli,
Mashvilba, TH 37206

FREE Dwdails, Forwarding. Remads §1.00 Vaughn, Box
3191, Cubsr City, California S0231

TRUSTWORTHY lorwarding. Stamped rernails 51.00
Diamond-H, Box 120w, Caddo, Texas 76020

COMPIDEMTIAL Mad RecavingForwarding. Mad Drop,
Box 18039PM, Oriando, FL 32860

MEXICO Aemais $2 00. Browder, Apartado Posial 5-218,
Maxico, OLF,

FREE Dwlails! Fosial Shoppe. 396 East 300 South, San
Lake City, UT 84111

SECURITY, Confidentiality.  Details:  Consumer
Warshouse, 6333 Pacific #508, Siockion, CA 85207

DO YOU chew - smoke? Fres Price Lisl. Fredco's,
Dresdon, Tonnesses 38225

SCIENCE & CHEMISTRY

BUY ANY METAL CHEMICAL Anything $3.00. Schendific
Sales, 3276 Yonge 51, Toronbo, Ontario Canada M4h-2LE8

FREE, SCIENTIFIC CATALOG R Laboratories Inc
Presents its Latest Catalog Contaming Sceantific Laboratory
Eguiprment And Supples. incheting A Compleds Line of
Specialty Laboratory Glasswans. Write Today For Your FREE
Cadafog RUM Laboratories Inc.. P.O. Box 859, Saniee, CA
T

LABORATORY CHEMICALS, GLASSWARE—
APPARATUS. Catalog §1.00 HAGEMOW LABORATORIES,
1302 Washargion, MANITOWOC, WESCOMSIN 54720

DESSERTS, 100 RECIPES. Collected from Kitchens Coast
to Coast. 385, Cate, Box 75, Edmond. OK 73034

BUTTERMILK walles from scratch. §1.00 Box 17581, Sall
Lake City, Utah B4117

20 DESSERTS . . Each less than 30 mimutes preparation.
$4.00. Recipes, Box MM, Ledgewood, N.J. OTBS2

CHOCOLATE! CHOCOLATE! 14 easy elegand recipes.
$3.00 LSASE MCo, 6827 Granadn Road, Prairie Villaga,
Kansas G208

CENTURY oid recipes—Set nurnisar | Send §2.00 1o, PEN,
PO, Box 20. Trumansburg, MY 14886,

CRISP FREHCH BREAD Method. Wit BOULANGERIE,
3T20G Rockyshore Dr,, Slurgeon Bay, Wisconsan 54235

MUSTARD LOVERS make your own differsni vanslies.
Sand $3.95 plus SASE: Meadowlark, P.0. Box 4284, Balboa,
G 92661

EUROPEAN PERDQGIE 2 recipes lor mosl popular
Evropean desh—§4 95, MAG Publications, P.O. Box 1134,
Brunswack, GA 31522

FORMULAS, PLANS, ETC.

MONEYMAKING CHEMIC AL FORMULAS—THOUSAMNDS!
CATALDG $5.00 : GWAJ, Bax 193
Brookfield, Wisconsin 53008-019Q

SPECIAL SERVICES

MEW! SLASH YOUR GROCERY BILLS ... deboously!
Seentie, suthoriative gude’ Guaranteed. S.'ml:l Aplex, PR
3000 Otympic Way, Ottawa, Canada K1T 174

GREAT Enirees wilh & Bahamian twest Three iraditssnal
Baharnian recipes that will make your mouth water. Send §4:
Higgs & Assnciates 176 Bakes Road T, Huntswille, Alabama
35806

INFORMATION On  anything. Ferguson  Ressarch
Specialsts, B)-15 Woodside, Woodside, New York 11377

INFORMATION On Ary Subpecl Anzona Research
Bureau, 1122 East Adams. Suite 3, Twcson, BST1E

FREE Rernailers List. Agonts Needed. PS, Box 20655, San
Antonio, Texes 78224

USE our address a8 your own. Confidential. Low rabes!
Hadley, 16 California #205, San Francisco, CA 84111

UNLISTED ADDRESS Discresl and confsferbial Remal
$1.00 Single. Madl Forwarding Sercce, B80S0 5. Man,
Hoaumston, Texas TTOZ5

INTEGRITY - A remailing safvice you can depend on,
stamped remails $1.00 sach Inguires welcome. YIP Mai,
1251 W. Bepulvada Bivd . Suite #221, Torrance, Calif, 50502

WASHINGTOM, D.C. REMAILS. $100 per stamped
ervelops or card. Mondhly rates. Mailserv, P.O. Box 70443,
Washington, DG, 20088

MISCELLANEOUS

POTTY traaming, one day, A Mother's Experence £3.95 1o,
Box 7874, Pasadena. TX 77508

BUYING Tungsien Carbida, Tungsten, Molybdenum.
Silver Solder, Slkver Contects. Gold, Platmem. 800-321-5014
Chio 216-531-8333 collact

GOLD, Siver. Plalinum, Mercury. Tantahem, Samples
Evalated Free Ore Assaying Serice Call Wholesale
Terminal Toll Free: 1-800-832-1010

AUTOMOBILE LITERATURE WANTED: 1900 - 1970 | buy
autemobile sales Drochunes, manuals, etc. Waller Miller,
6710 Brooklawn Farkway, Syracusa, NY 13211

mummmwmm

GIANT Herb Catalog! - Frew Sampies! Send 1
[Retundable). Penn Herb, SISF Morth Second, Phitadeiphia,
19123

HERBS - Yolembine, Pau ¥ Arco. And Others. Catalog
$1.00 {refundable). Jude Herbs, Box S83PM. Huntinglon
Station. Mew York 11748

HEALTH, VITAMINS

FREE VITAMIN CATALOG: Matwal Health Produx 1-800-
S41-0900 Matiorwade 1-800-334-3000 California

LOSE EXTRA POUNDS - look BETTER - feel BETTER
Complets disl program that includes memus, ial raci
a8, evedn fasty snacks. PLUS, HOW TO STICK TOIT. | did A,
50 can You. $4.00 Gentry Lane, Box 1111, Emporia. Ks
GEA01

GEMITAL HERPES: Learn the medical facts, currend
imeatments. $300. B Brady, RN, 11718 Palrmer Drive, Tafmpa,
FL 33624

ALL-NATURAL WITAMING, beauly products. Calalog,
$1.00 (Retundabie). JMA Enterprises, PMT, 800 Woodrufi,
Choarweior, FL 33518

MY FULL health and ftness program Really Does Work!
Loass weight and keep 5 off, | did—you will Comphete
Program $10:00 Full refund | nof complelely salmsfied.
Moris Gantry. P.0. Box 445, Marshall, Narth Carolena 28753

ARCH SUPPORTS

Silver Solder, Sierling. Gold Plated. Potert L
Myrtie 51, Ellzabeth KJ 07202

FOR LALE MISCELLANEGUS
FLAGS U5 - State - Foraign - Historic - Custom. Greal

collector's e Catalog 51 00 Broward Flag. P.O. Box
B593, Ashaville, NC 28814

HEARING AIDS

ARCHES-Cuslom Tailored-Doctor's charge 3150+ Durs
S75.00-Detasts: For-AlkFest,” Suite 256-00 W. Momgomary
v Rogchwille, Mardand 20852

AUSTRALIAN Aecipes. 99 Greal AUSSIE Ascipes Groal
for cutdoor barbecues or indoor meals. Send US. $9.00 o
Down Uinder Endesrprises, PO, Box 296, Woden AC.T. 2606
Ausiralea

GOURMET COFFEE BLEND SAMPLER $5.00, Makes 44
Cups. A. PEREZ, Box B535. San Dwgo, CA 82102

60 DIET Plans, $600 Len's, 116 E Archer, Peoria, IL
B1E03

~100 Fantastic chicken casserole recipas!” Yoa'll kove the
comvenence’ Send 185 to: CAH Publications, PO, Box
B17, Haleywvilla, AL 35565,

REAL MAMN QUBCHE. 3 gourmet recipes plus hooi-proo
crust $1.7% SASE: Brown Star Enterprises, P.O Box 1177,
Falton, CA 95018

WINEMAKING, BEERMAKING, ETC.

WINEMAKING—BEERMAKING—GABDHOL. Froe Supply
Catalog. Yeas! Equipment Continental, Box 1B8PM,
Caseitmerry, FL 32707

mm—m - Free Catalog - Fasi
- Large Selection. Kraus, Box TBSO0-L,
In-dupamm Missour 64053

WINEMAKERS—Bearmakers: Froe iBusirated catalog o
supplias, Semplex, Box 12276R, Minneapaolis, Minnasota
B34 2-0ETE

WINE'BEER MAKING Catalog: BAJ Enbérprses, 1845
South 19th, Springlield, llinoes B3T0G

WINEMAKERS—Becrmakers Free Catalog Low Prces
Froa Recipes. Callar-M. Box 33525, Seattie. WA 38130

BEERAWINE MAKING catalog Ambler Woodsiowe and
Wine Cellar, Barlber and Beihlehem Pikes. Ambler, PA 19002,

BEERMAKERE ONLY! FRAEE Calaloghewsietiar.
Willlam's. Box 1195MX. San Leandro, CA 84577

MaAKE GUALITY BEER, Wina. Free catalog. Vilage Siom,
Bow C-51PM. Wesipon, MA 02790

RECIPES, COOKING, ETC.

5 SALAD Favories 5295 Oaks, 7564 Embassy Terrace,
Oxlanpma. Oklahoma 73169

HUGE SAVINGS Esminate Dealsr Markups Free Trial
Batieries Whotesale. Terms Arranged. Call Todl Frea 1-800-
BRI NZ Or Wine: Lioyds-PMC, Rockdond, IL 61110

FREE HEARING AID CATALOG- Save 'a by mail! Write.
“MoneySavers, B530PM-T, Langdon, Sepubveda, California
51343,

COMPLETE HEARING AID LINE! Moneyback Guasanbas!
Eavm $300 10 §500. Great Lakes Hearng Aids, PO, Box 2616,
Sandusky, Dhia 48870

TUF CRKE. Friands will beg far recipe, $2.00 Stamped
Agddressed Envelope. Lily Watking, 5328 Lennon, Swarz
Creak, Michigan 48473

SALAD dressings—a5 baslc, unique recapes [or veggies,
fruit, sealfood %550 pls §1.00 postage. handiing
Dvassings, P.O. Box 184, Riverton, CT 06085

COOKIES 101 Favonle $6.598. Joanna, P.O. Box TB6R,
Chargon, Ohio 44024

ALARMSE Catslog Complete nstructions And Parts.
Home And Cars. GCTV. Telephone Equipment, Ondy 51.00
P.0. Box 1504, Upland, CA 81786

AUTHENTIC BURGLAR ALARAM DECALS - Lirmded
Supply Available From Manutacturer - 3 or $5.00. Normandy
Associsles, Box 5335, Somersel, NJ 0EBBTL

PROFESSIONAL BURGLAR ALARME - "Do-lt-Yoursell '
with professsonal assistance Save B5% with my gusrantesd
Professional quality Kits. Fres Information. Alarm-Technicab.
Services, X338 Cromwael Drive, Morfolk, VA 23504, (B04) BSS-
AG86
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TIME MACHINE

75 YEARS AGO: July 1911

Antiroll ships
Ironclad ships had a problem
in rough seas. They would
roll with the waves, some-
times g0 violently that crew

antirolling tanks for the iron-
elads.

an internal tank below
decks, As she pitched to one
gide, water in the internal
tank would pitch with her
and the ship would take a
while to right, breaking the
rh_'.i}lm of the waves. The
tanks went out with the iron-
clad ships.

and cargo were jeopardized. |
Sir Phillip Watts designed |

The idea was to let the |
ship carry her own waves in |

Lights, camera, action!

A New York film studio | form, such as a horsedrawn
started using a revolution- | carriage. The photographs
ary lightweight camera that came out as L-l:-;n'll‘; HT 'if[:'.'ll‘l'n."
was capable of shooting still | were done on a steady plat-
pictures from a moving plat- | form

SO0 YEARS AGO: July 1936

Big guns at sea
America was becoming in-
creasingly aware of the
threat of a major war break-
ing out.
how important
would become.

the Navy
The empha-

ships with “guns that can hit
shore hattlements and even
engage an enemy aircraft.”
Part of the battleship fleet
was sunk at Pearl Harbor,
but most of it remained
afloat and was a kev to the
Allied victory in Waorld War
1. The battleships lowa and
New Jersey are back in ser-
vice today.

Safety glass class

Motorists who purchased
cars with “safety glass" win-
dows were surprised to find
that the glass shattered dan-
gerously and unexpectedly
in what seemed to be minor
accidents, We did some dig
ging and found that auto-
makers were selling both
laminated and tempered
glazs as safety plass. The
laminated glass was truly
shatterproof. But cheaper
safety glass would break
when hit hard by small ob-
jects like stones. Today's
cars are all equipped with
certified shatterproof glass,

SFI;“EI'PI'WT' glass breaks up.

FOPULAR MECHANICS (155N 0002-4668) is published monthly by The Hearst C j
S1L8T for une year, ﬂifﬂr];wa'mn-mrﬂ :ﬂaﬁwmm , i B0, 00 for each year
msadbing-in-Carada. privileges by Canada rudeor
reserved, Printed in US4
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Little did we realize |

gis was on a fleet of battle- |

25 YEARS AGO: July 1961

Rocket ship
Germany announced plans to
build a new amphibian plane
with a liquid rocket to assist
n takeoffs. The twin-hulled
2.man veszel had twin over-
head rotors and counld take
off like a helicopter. The lig
uid rocket, which burned for
less than one minute, gave it
Future car? an assist so it could do a
We showed off the invention | short takeoff maneuver in
of a Wisconsin machinist, & | record speed. The Germans
car whose body was built | wouldn't let the rest of the
aleek like an aireraft. The | world know Jjust how fast the
prediction was that aerody- | rig went, But than a
namics would become impor- | decade later, the Germans
tant in autamobile were using rockets to men-
within 10 vears. ace Great Britain

1ERS

design

Hot photo hints

Lots of new items were com-
ing out to improve the ahili-
ties of the amateur photog
rapher. One firm produced a
minigrip with shoulder brace
to take the place of a tripod
in tight situations. The Addi- |
phot photo meter came with
a slide rule- typeat ale to read
light values against outdoor
weather. The Sunset-88 was
a viewing projector for ta-
f‘-h"tup 'l"lz"x'l.'ir'lp. It came with
a built-in sereen and eould
show 36 slides in a sitting
Today's camera buff has a
wider variety of products to
choose from.

\

Future Kareem

Safety  glasses for little-
league baseball players were |
introdueced. They didn't
sateh on immediately. But
since basketball star Kareem
Abdul-Tabbar started uslng
1.|1!'r]l. [hl" ].flli{.".‘ii;"ﬂ hH.'n.'t;' Coime
back into style P

224 West BTth Street, New Yark, NY 10019, U, '..’th.ﬂ'ﬂ"'ﬂi e | § Blikes: and KL,
Eﬂﬁ.‘l;ﬂ'hﬂwpﬂill.ﬂﬂﬂ York, NY, and al ot At o

ﬂmﬁnﬂlﬂ'llhehfﬁwuﬂ n,

R: Please sendd ackiress changes to Popular Mechanics, F.0. Box 10064, Thes Moines, [A 5150,

llm:ul mailing affices. Authorized sacond-cless

F., Mexwo, June 35 18560, € - The Hv—aﬂl Corporation. All Aghts
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Now! Save up to *667 in
work-ready options with Chevy.

Nothing gets the job done like V8 power. And right now you can save up to
$667* in work-ready options on specially equipped Chevy C10s with available
5.0 Liter V8. And because each option is the kind you need to work with, you'l
drive out with a tough Chevy truck complete and ready to work.

See your Chevy dealer now about a Work-Ready Special |, oemas
Chevy. It's your chance to drive away with a Chevy C10 - y
ready to work. And save up to $667 in the bargain N

*Based on Manufacturer's Suggested Retail Price of option packages versus options purchased separately

Full gage package. The extra power of a  Plus double-wall pro-

Delco heavy-duty tection where you
Powerful 5.0 Liter V8— battery. need it most: back
America's most popu- where you pile in the
lar truck V8. work. (Fleetside

models only.)

Below Eyeline stainless
tg__e_l TIrrors.

The long-lasting trac- - ¥ - S ; .y \!
tion of steel-belted : g i
all-season P205/75R-15 F Double walls of steel
radials. 5% in the heod, doors,
' fenders and cab
The added value of

power brakes. \ The working advantage

of a 4-speed manual

The smooth ride and or 4-speed manual
handling of girder- with overdrive
beam independent

front suspension,




Milds Box. 12 mg. “tar”, 1.0 mg. nicotine av. per cigaette by FTC method

17686 BAWT Ca

SURGEON GENERAL'S WARNING: Cigarette
Smoke Contains Carbon Monoxide.
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