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 MORE FEATURES,LESS MONEY
--THAT’S WHY FORD RANGER
TOPS TOYOTA IN SALES!

FORD RANGER IS NOW
THE NO. 1 SELLING SMALL
PICKUP." OUTSTANDING
VALUE IS ONE BIG

R N WHY!

You know good value

when vou see it, right?
Right! But vou're not
the only smart shop
per around. So man)
people have discovered
what a buy Ranger is,
it's now the best-selling
small pickup of all.

A GREAT BUY
TO BEGIN WITH.

The Ranger XLT
looks great. [ts built
tough. And it's fun to
drive—anywhere. You
get multiple-port fuel
injected power. Wide,
handsome regular cab.
Ur the even momier
Hanger SuperCab
SPECIAL XLT VALUE.

But the buy gets
even better. XLT Spe-

include a list of pop
ular features from
two-tone paint to

il Value Packagost

Fe I{'I',

rear step bumper. ..
packaged at a
suggested prce
well below the sug

gested price of the

items if purchased
separately

VALUE THAT TOYOTA
CAN'T MATCH.

The box at the nght

compares Ranger XLT




Regular Cab with the
equivalent Tovota
Deluxe. Look how
much Ranger gives
yYou- from power
steering to big
outlined-white letter
{OWL) tires. And its
sticker price still
beats Toyotas!s
What's more, Ranger
is backed by a 6/60
warranty that Tovota
doesn't match. small
wonder it's No. 1!

6/60 WARRANTY.
Covers powertrains
for 6 vears/ 60,000
miles and body-panel
rust-through for 6
years/ 100,000 miles.
Restrietions and
deductible apply:*

COMPARISON

BOTH RANGER AND

TOYOTA INCLUDE:

* Power Steoring

* Power Brakes

* AM/FM Stereo
Cassette

« Bowlyside Accents

« Sliding Rear Window

* Cloth Split Beneh Seat

» Carpeting

= Timtesdd Gliss

* Chrome Rear Step
Bumpser

» Chiome Front Bumper

« [Deluxe Whesl Trm
RANGER ADDS ALL
THIS—AND STILL

COSTS YOU LESS!

« EFl Engine

« P215 (WL Tires

« Thehomaeter
 Intirrval Wiphers

« Halogen Headlamps
* Light Group
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LIFETIME SERVICE BEST-BUILT AMERICAN
GUARANTEE. TRUCKS 7 YEARS
farticipating dealers  RUNNING.

Based on an average
of owner-reported
problems in a series of
surveys of '81-'87 mod-
els designed and built

back their customer
paid work with a free
Lifetime Service Guar
antee, good [or as long
45 You own vour

vehicle! * in North America. At
Ford, “Quality is Job 17
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STANLEY PRESENTS THE
NECESSARY INGREDIENTS HII! PILIA. 4,\
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ﬁ. FREE PIZZA from Pizza Hut® when  make your purchase at your Stanley Tools dealer,

you buy Stanley tools. Then send it in with proof-of-purchase and receipt,
UL Now when you buy any of these Stanley®  and Stanley will send you a certificate good for one
Makiniteat {nols*, you get more than the number delicious free pizza at a participating Pizza Hut®
one hand tool in America. You'll also get a free, restaurant. What could
one topping, medium size pizza. Pick up a top that? _
Stanley Pizza Party request STAN LEY -
form when you helps you do things right.
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AUTOMOBILES

63 Leading Man
Winning races and setting LUp race cars
come naturally to Paul Newman.

72 2001:The Inside Story
Part 5 of our **Car Of The Future” series highlights the
21st century automotive cockpit where only the
occupants will remain unchanged.

HOME/SHOP

86 Divide And Conquer
Our easy-to-build, contempaorary room divider is
the ideal place for books and collectibles.
921__ Drill Bits
A comprehensive guide to
the latest hole-boring tools.
151 The Better Home
® [nvesting in your home
® Choosina a lawn soreader
® Homeowners' clinic
® Appliance clinic

SCIENCE TECHNOLOGY

15 Tech Update
The latest in aviation, energy. fusion, electronics,
medicine and entertainment technologies.

15 The Write Stuff
In an age of impersonal computer printouts, the
fountain pen is reasserting its technological
sophistication and distinctive individuality.

68 COVER STORY

B P g S
LES, Arrw s baantdetieled punc?
—PM lllustration by

Ed Valigursky

MILITARY
- - UNINC ; Lowe-silhouette, rapid-firing stealth armor is on the fast
95 More Show, More Go—For Any Car track in the LS. Army’s drive for rapid deployment.
97 Contents OUTDOORS
s = ENTRGRA VO S 78 How To Talk Bike To Your Kid

102 Before You Begin

104 Appearance
With monachrom.
ing. engine detail-
ing, new paints,

What you need to know when your son gets
into totally rad BMX, Freestyle and
the hot new Formula One bikes.

82 Foul Ball!
Farmer mound ace for the St. Louis Cardinals, Jim

Eﬁg%‘:rk basics Kaat, delivers the inside pitch on baseball’s hijinks.
bottomiess shine, DEPARTMENTS
you're looking hot. 4 Editor’s Notes 46 Electronics
F d If
Aoty 12_Time Machine Basics

L oise . 26 Outdoors 52 Audio
powershifting your auto- h
matic, here’s how to get ultimate performance. 30 Imports S8 Photography

128 Chassis 32 Inside Detroit 60 Hints

Hot wheels, better brakes, just the right size 34 Old House 132 Worth
tires, shock treatments and antiroll bars give 39 Science Writing For
you sports-car handling on the road. 40 Car Clinic 174 Next Month
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THIS IS A CLEAR
OPPORTUNITY.

With a Novus wind-
shield repair franchise,
your opportumtles are
unhimited.

franchisee, you can easily
repair broken and cracked
windshields to like-new
condition.
s
isa
new growth industry. With
U tgan opportumtles
earnings poten-
tial. And the investment
1s modest.

For more informa-
tion on the world leader
in windshield - call
1-800-328-1117, In MN
call collect (612) 944-
Bl

nt PM-58,
Mpls., MN 55438.

NOVUS.

01T Beirviors b

EDITOR’S NOTES

N INVISIBLE TANK? Well, not quite. But the next generation of
battlefield armor will have such a low silhouette (or a low visible sig-
nature, as they say around the Pentagon), that it will be much more
difficult for enemy radar and infrared detectors to see our tanks, And of
course, that means survivability on the battlefield will be greatly enhanced,
If you're at all familiar with older-generation armor, you'll be surprised at
the appearance of this new
coming generation that will
be operational in the next 10
Vears. . . . Evervone wants
a car that runs and looks bet-
ter. And that's the whole
premise behind this month's
gigantic Performance Tun-
ing Guide that begins on page
85, Init, you'll find loads of
tips on improving underhood
muscle, over-the-road han-
dling and visual appeal. The
Guide represents months of
work by Automotive Editor
Tony Swan, Assistant Automotive Editor Mike Allen, Contributing Editor
Norman 5. Mayersohn and Contributor Paul Stenquist. If vou can't find
something in this Guide that will improve your car, I'll hang it up. . . . Since
our January 1986 issue, we've run 13 installments of our ongoing hand tool
series. The series, written by Shop & Tools Editor Joe Truini, takes an in-
depth look at a different category of tool in each installment. This month, the
focus is on drill bll.s (page 91} —those small, but vital tools that are often
ov l:riun ked in one's toolbox. The newest high-tech bits feature titanium-
nitride coatings, alloys that stay
superhard, and seemingly last for-
ever. There are some bits yon'll
recognize as longtime favorites
and others that will be new even to
the most experienced do-it-your-
selfer. If you've got a hole to drill,
we've got the bit for the job.
- . - As you read this, opening day
for the 1988 baseball season is im-
minent. For some of us here at
POPULAR MECHANICS, opening
day iz a religious holiday. Fora few
of the 600 or so major league base-
ball players of America, opening
: day 1988 signals the start of the
[L to R|: BMX Action Executive Editor Cralig NeéWw cheating season. Perhaps
Barrette, bike racer Greg Hill, and PM Out- cheating is too harsh a term, as au-
doors Editor Joe Skorupa talking bike. thor Jim Kaat explains in his arti-
cle, "Foul Ball!” beginning on page
82, Kuat, a major league pitcher himself for 25 seasons and now a broadeast-
er for the Minnesota Twins, says that rule bending is part of the game and al-
ways has been. Last year it was corked bats and scuffed balls, I can't wait to
see what happens in '88. . . . Have you heard a strange language spoken in
your home recently? Is your kid walking around saying things like chrome-
moly, downtube, titanium crank, freestyle and stem? I so, weleome to the
wanderful world of high-tech kids' bikes. Depending on whether your kid is

into freestyle, BMX or Formula I, his bike

may look like a motoreyele road racer, a
Oldham

Auto Department Editors Allen and Swan.

motoreyele off-road racer, or a gangly con-
glomeration of salvage- }Arfl parts, But
make no mistake. Today's bikes are engi-
neered to a fare-thee-well and are very
specialized. To learn the language, check
out page 78, "Til next time.

POPULAR MECHANICS » WiAY | 588



aiting for the newamval

keeping outside heat out there,
[ts special coating makes Sungate coated glass up to 70%
more effective at insulating than uncoated glass.

'-[he amva]- Light shines through the

Sungate coated glass as the nursery door swings open. A napping

He had been mail ordered some 70 years ago. Been
handed down {from Everett to Ruby to Mike as their time for
guch a trustful friend first came, then went away.

Today, the bear rests in his latest home. Awaiting his
latest charge. Born, more or less on schedule, just a few short
nights agn

’-.[].]e hO'US& This home was different

from the ones the bear had known before.

He thought the difference was all the windows, That
made this place seem more spacious than it was. That let the
light flood in. That kept the coziness from slipping out.

In part, he was right. The windows were, in fact, some-
thing truly special

Each a"

of the windows. .. from the big bay in the living
area to the round- one he anxiously waited
in...was The Intelligent Window™ A kind made

with just one type of remarkable 3
Sungate" coated low-E glass from PPG.
Sungate matad glass lowers heating

bills in winter b ing inside heat inside.
And lowers cmﬂng I:E‘lls in summer hy

é”!’»“\-
SUNGATE

—
P-IIE ¥
--.--r--u.u-.rnun-. A —

infant moves from a mother’s arms into an antique crib.

A long-time family frniend sits watching from the window.
And finally, is lifted from the sill and introduced to Jason.

For more information on how windows made with Sungale

coated from FPG can add to the warmth, beauty and openness
of your home, send for your free brochure, Or, call 1-800-2-GET-PPG to
AL PP, i Ul bR il M (ke With S0y
coated glass. Fglmmmmmmmwmmmm

| Hame

| Addresa

City
I S . ﬂ I

| Mail tor. PPG Industres, Inc, Sungate Mar. n;ﬂ
Dept. SC-335. PO, Box BTZ7, Harml:lurg_ PA 17105
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NOW YOU CAN

CONQUER RUST!

New NEUTRA RUST Gets Rid of Rust For Good!

MNOT A PAINT, NOT A COVER-UPR, but an
entirely new and revolutionary process for elimi-
nating rust. Neutra Rust was onginally devel-
oped 1o control the incredible rust on ol rgs in
the North Sea and an ships of the Royal Navy.
Thirk of the rust problems they have! Naturally
they Lise vast quantities of Neutra Rust and buy it
in huge 50 gallon drums. For a long tme that
was the only way you could buy it. But at last
Meutra Rust is available in smaller sizes for homa
and shop

Now you can get rid of rust for good just the
way they do at industrial and miliary installations
all over tha word!

WHAT HEUTRA RUST DDES
Neoutra Rust iz like nothing you'va ever wsed

befora It's amazing! No liresome scraping, wine
brushing and sanding to get down to bare
miatal. Neutra Rust works best appliad right over
rust It penedrates the nust Gets nght down there
and chamically changes the rust into an entinaly
new substance—a hard, black, paintable com-
pound callad fersaferric. The rust is gone—not
just coverad up—GOME! For good, It nolonger
Evern exists,

HEUTRA AUST IS EASY TO USE

First knock oft the loose or scaly rust, but leave
tha rest of tha st thera (Rememiber Neutra
Rust works with rusi) Then just brush Neutra
Rust an. Within minutes that rust will be gone
and the new surface will be thera. That's all there

g0t Clean up s easy, oo Just soap and water
YOU CAN ACTUALLY SEE NEUTRA RUST WORK!

e =

When you first brush on Neutra Rust it is white.  black, What you have seen is the rust being
Than, as you walch, it furms pale green, then chemically converted. The hard new surace
darker green, then finally a deep, wrought-iron  can be panted any color you want, or lefl as is.

USE NEUTRA RUST OM: Automobiles - Boats
Outdoor Fumniture * Drain Pipes * Gutters
Maiiboxes * Swing Sets = Tools * Lawnmowers
Appliances = Toys * Blkes * Wagons - Hinges
Rallings * Anywhers There's Rusi!
For Mail Orders Call:
1-800-221-6545

For further information
about Neutra Rust

write to:

Jeff Morrison, VP Markating
New York Bronze Powder Co., Inc.
481 Doramus Avenue, Newark, New Jersey 07105
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* Watermarking &Mildew

Al

Look for the Cuprinol® name on Stains, Deck Stains, Wood
Preservatives and Sealers 1o fight the effects of weather on siding,
decks, fences and other exterior woods, No matter where you live,
there’s no more beautiful way to preserve wood’s natural beauty.

Far consumer information call Cuprinol™ Brand Technical Services:

800-624-PROS CT: 800-228-7103 Darworth Company o
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WhEeerofthe Year. :
Not hec:ause nur big new 4x won its

class at the Off-Road World Champmns AL
Or because it's the first all-new full-size
4x4 pickup introduced in thi
because the edltnrs of Eam
it ﬂnd Iovnd |t. W

LFge ‘the ease of shifting on y with
Insta-Trac that's also standard el the smooth
ride of the double A-arm Independenf ront
suspension system.

Test drive a new Chevy full-size 4&4
pickup and you'll feel quality built to last.

Quality built to win, "

*Race-modified dx4 sponsared by CM Paris and outfitted with required safety equipment

Ef‘h.w..

WT{MTH“HM e

s arsi
i heibec marre)

il oo
Ed!ﬂ-bitud Chavys aver G-year 60 O00-mile powor
Irain warranty protection and 6 years or 100 000 miles
ol body-rust-through protection. Solid proot of the

auality built nio every new Chevy foll-size dx4 pckup
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LETTERS

| 0 ONE HAStospend

that kind of money for

a luxury car! I'm re-
ferring, of course, to your
“Lapping In Luxury” com-
| parison test of the Japuar
XJ6, BMW 735i, Maserati
4251 and Mercedes-Benz
560SEL (page 57, Feb. '88).
Too bad you didn't see fit to
compare an "88 Cadillac Se-
dan DeVille and an "88 Lin-
coln Continental with the
four European sedans, [
| think you'll find that Cadil-
| lac's new 4.5-liter V8 engine
and the Lincoln's computer-
controlled suspension would
make the American entries
comparable in terms of engi-
neering and overall perfor-
mance. Why weren't they
included? Detroit can build
cars that are world-class in
every respect.

STEVE STONE
TRENTON, MI

While waiting for the '88
models from Detroit, we fig-
ured we'd take out the mega-
buck luxury sedans—cars in
a category by themselves be-
cause of their prices, not
because of their country of or-
tgin. In a comparison test of
Detroit’s latest luxury models
coming up in our August is-
suee, we'll be looking to see if
world-class value has to start
at $50,000.

Safety Tip

Your article “How To Repair

was excellent (page 125,
Feb. '88). It would have been

you included a paragraph on
the dangers posed by the
large springs used on either
side of the door. Recently,
one of my overhead door
springs broke with a erack
that sounded like a rifle shot
and it smashed a hole in the

rage wall.

Cheap insurance against
injury and damage is the ad-
dition of safety wires in-

10

1

|

World-Class Cars |

February "88 issue: Top right-
hand corner shows the Mer-
cedes-Benz 5605EL, winner of
Super Sedans comparison test.

use lightweight cable and
clamps to do the job, and 1

think these safety wires |

should be standard equip- |
ment on garage door springs! |

WILLIAMF. KACZOR
GROVELAND, MA

Bet Your Boots

As someone who has been
doing his own front-wheel-
drive maintenance for 20
years, | found your article
“Servicing Constant-Veloci-
ty Joints” (Saturday Me-
chanie, page 147, Feb.'88)
to be a perfect review of the
importance of periodic CV-
joint inspection (and thanks
for debunking the split-
boot myth).

But there was an omisgion:

| boot maintenance.

An Overhead Garage Door™ |

It's true that CV joints

| should last the life of the car

more complete, however, if |

{(which, for me, is 100,000
miles+), but the boots won't

| last this long unless they're
| cared for.,

At alternate oil changes

| (more often if the car is get-
| ting old), I clean all four boots
| with a product like Armor-
| All or STP vinyl rubber pro-

Y-in. plasterboard on the ga- |

tector, massaging the boot
well while rotating the

| wheel. As you implied in

stalled through the springs. [ |

your story: As the boot goes,
so poes the joint,

DAVIDE. CAMERON

UNION MILLS, NC

Radio For Help

It's about time [ thanked vou
for “SBhortwave Light-
weights” (page 84, April '85)
and your mentioning that
shortwave listening can be
helpful for polishing up
knowledge of a foreign lan-
guage. As a clergyman, |
studied German in school be-
cause most theological litera-
ture isin German. 5till, 1
wasn't proficient enough to
use the texts [ have in my
library—until I started lis-
tening to German language
broadeasts several times a
week over the last couple of
Years.

P.2.: In addition to QSL
cards, many stations offer
various items like program
guides, calendars and other
literature—free.

FHILIF EOHLEEN, PASTOR
DURSAVIOR

LUTHERAN CHURCH
DOLTEWAH, TN

;. Gone Fishin’

| Jim Bashline’s “Reel Value™

(page 70, March "88) was an
excellent introduetion to a
fascinating hobby. The work-
manship, ingenuity and ar-
tistic design that have been
applied to such a humble tool
as the fishing reel is amazing.
Many of the early handmade

| reels so sought by collectors
| were constructed with a pre-
{ cision usually reserved for
| fine watches. Others were
[ egquipped with interesting
| features such as weird level-

winds and unusual clutches,
often in the Rube Goldberg
tradition.

I hope that novice collec-

tors will bear in mind that, as |

with any antique or collect-
able item, the values of most
reels will not increase rapid-
ly. Priees, as usual, reflect

| quality and seareity. Thereis

more to be gained by admir-
ing the beauty and variety of
the reels than by considering
them merely as investments.

Let me mention that my
book, Antique Fishing Reels,
that Mr. Bashline kindly
mentioned, is eurrently out
of print. But readers who

would like a copy can obtain
one from me at P.O. Box 133,
Villanova, PA 19085 for $25

| postpaid.
STEVEN K, VERNON
VILLANDOVA, PA

Electronic
Doorbell
“How To Repair A Doorbell”
in your January'8§ issue
(page 103) contained good
tips for most readers, but
was wasted onme: ['ve gotan
electronie doorbell of my own
design—surely the only one
in town, and maybe the only
one anywhere. The buzzer is
in the house, but the doorbell
pushbutton is on my home-
made mailbox which is locat-
ed on the front gate. My
doorbell also buzzes when
the lid of the mailbox i= lifted,
80 I'm “paged” when the mail
is delivered! My design uses
alow-powered transmitter
and a receiver such as used
for garage door openers,
THEODORE V. LOOMAN
SACRAMENTO, CA

Sharp-Eyed
Rea ward

Why do you show left-hand
twist drills in the two illus-
trations that accompany
“Saturday Mechanic™ in the
January "8 issue (pages 115
and 116)7 Is it a lack of atten-
tion to detail, carelessness,
or a deliberate attempt to
bug the perfectionist reader?
Flease render threads the
right way in your mechanical
drawings showing screws,
bolts, drill bits and 0 on.
LAURANCE SAWYER

RINGGOLD, GA

Hustration from Saturday Me-
chanic shows a lefi-spiral twist
drill bit instead of rlght -hand.

PUFI..ILAH HECI-MNICS! RAAY | '?EE




THE POWER & THE GLORY

With Makita cordless power tools anything is possible. You
can turn raw lumber into finished furniture. Add a new room
{04 ] YT i"l(]ll._"'b-e. E\"E'n hl_ll‘]d d Tew h[\llﬁt".

Because Makita tools do more than free you from a power
cord. They connect you to two heavy-duty cordless systems.
An extensive 15-tool, 72VDC system. And a versatile 10-tool,
96WVDC system. Each with an interchangeable battery that
gives you more than enough power to get the job done. |

In fact, more professional builders use Makita power tools
than any other cordless. Maybe they're impressed by the
quality of our tools. Maybe it’s their power.

Maybe it’s because we have the power tool industrys
broadest cordless line.

Or maybe they know that the most impressive thing about |
Makita cordless toals is what they build.

Reputations.

ITS ALL THE POWER YOU NEED




TIME MACHINE

75 YEARS AGO: May 1913

Les Gangbusters | Would-Be
In 1913 PM introduced read- | Astronaut

But rocket travel was an ob-
session in the pre-WWI

first SWAT team. The Paris
police force had its hands full

neering experi-
ments with liguid

and other writers. This New
York man tried to start the

ers to possibly the world’s | Robert Goddard's pio- i years thanks to Jules Verne

with the “Apaches"—armed
robbers who holed up in bar-
ricaded buildings. Police
countered with effective
hardware. Assault teams ad-
vaneed on hideouts behind
folding chrome-steel shields
mounted on wheels. Once
within range, the gendarmes
launched knockout-gas gre-
nades from handheld can-
nons, The cannons also fired
flame-extinguishing bombs
and heavy projectiles.

50 YEARS AGO: May 1938

Eye In The Sky

By the 1930s America’s
mass-production machinery
was cranking out antomo-
biles to an eager market,
Traffic engineers had to con-
tend with a4 new phenome-
non: urban gridlock. To aid
intersection design, they
used cameras hung from
Goodyear hydrogen-filled
balloons that were tethered
on guy wires over crossings.
The guy wires served as elec-
tric cables, enabling shutter
operation from the ground.
Motor-driven gyros main-
tained vertical stability for
the airborne cameras.

propellants were =
overadecade away.

L]
i

r‘-rl .'-‘1

Blow-up of man’s /
first blast-off.

Oddball Auto
“Teardrop” automobiles
were forerunners of the VW
Bus, although they never
achieved widespread popu-
larity. A rear-mounted en-
gine propelled the 22-

Vi

Cruising
inateardrap,

25 YEARS AGO: May 1963

New Look At Indy

PM's cover story previewed
the 1963 Indianapolis 500, a
pivotal year for the “Brick-
yard.” Though beefy Offen-
hauser-engined roadsters
had dominated Indy, a
change was in the wind. A
lean, maneuverable Lotus
powered by a rear-mounted
Ford VB took second place in
an electrifying finish with
Jim Clark at the wheel. The
lighter engine burned gaso-
line instead of a methanol
blend, and the car featured

" independent suspension and

a chassis design inspired by
Grand Prix machines.

Shot
Also in our May 1963 issue,
sci-fi ace Robert A. Heinlein
detailed NASA's Gemini pro-
ject. The mission's goals:
Send up a 2-man capsule on a
maodified Titun [I [CBM and
give the astronauts control of
their craft via external jet
thrusters so they could dock
with an unmanned orbiter,
Space walking was also part

of it. Heinlein brought Gemi- §

ni's implications to life with
an imagined 1984 rendezvous

Space Age 5 years ahead of
schedule by launching him-
sell on a massive skyrocket
loaded with 1500 pounds of
gunpowder. He intended to
descend by parachute. A

| huge erowd, complete with

motion-picture crews, gath-
ered for the launch, but it
was not to be. The rocket ex-
ploded on ignition and hurled
the daredevil 30 ft. Incredi-
bly, though burned and in-

‘ jured severely, he survived.

ft. vehicle up to 86 mph,
averaging 17 mpg. Inside,
the car had 6-ft, 4-in. head-
room. A periscope allowed
the driver unobstructed side
and rear views.

with a space-station-bound g :

cargo-tanker. ™

Riding booster Into orbit.
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T'he newbox
isnt the
real news.

Frankly, we don’t expect anyone to flip over Merit Ultra Lights
simply because they now come in a box. Oh, sure, it’s a terrific package—the Flip-Top® is
very handy, and the sturdy sides stand up to all kinds of abuse. What'’s really exciting is inside.
Thanks to Enriched Flavor™ Merit Ultra Lights delivers real taste satisfaction.
And that’s great news in ultra low tar smoking.

Enriched Flavor" ultra low tar. A solution with Merit.

-
i T

FILTER uwy,

| Sy »
yuirEn B

New Merit Ultra Lights Box.

s UL T o ST L

SURGEON GENERAL'S WARNING: Smoking
By Pregnant Women May Result in Fetal

Kings: & mg “tar;" 0.5 mg nicatine—100's: B mg “tar;’ Injury, Premature Birth, And Low Birth Weight.
(0.6 myg nicating av. par cigaratte by FTC method

0 Philip Morrs Inc. 1988
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YEARS FROM NOW IT'LL GET STARTED
FASTER THAN YOU WILL. |

At John Deere, our engines are made to handle stress, so they'll last longer. We alsouse "3 )
full-length steel frames where others use half-frames, And welds where others use baolts,
That's why our tractors stay young. Even as they grow old. For details, call 1-800-447-9126, | fewsesne

In IIHI’]I’J!'S, 1-800-322-6796. NO‘[‘I_IING m ]_.IKE ADEERE'




TECH

UPDATE

?

Y \u\'\“. VY :
iy

\

WA
/

P ILLLATEATION BY DOMN MANNES
A &é

\
G
m
=

— SKID STRUT
==

UL

PROPELLER
e

M arcs

MAY 1988

7

Tip-drive propeliers powered by pldallng/
pilot pull Da Vincl's rotor blades in oppasite ~
directions. Even at a rotation as slow as & .

rpm, the 140-fi.-dia. rotor Is expected to lift
the craft and keep it alrborne for 5 minutes,

S

Z]

Closeto Li

SAN LUIS OBISPO, CA—
While human-powerad air-
craft successes have grabbed
headlines, one challenge re-
mains unanswered—putting
a human-powered helicopter
into the air,

Nine years ago the Ameri-
can Helicopter Society made
this offer: Hover 10 ft. off the
ground in a human-powered
rotary-wing eraft for 60 see-
onds, and you'll win $20,000,
Vertical takeoff is required,
and you have to stay withina
30-ft. square. The prize has
never been claimed,

A team of California Poly-

ftoff

tor blades at high speeds,
generate lift by epinning long
blades at a slow speed.

The resulting crafti—the
Da Vinei 2—features two 70-
ft. rotor blades that end in
propellers. At 285 pounds
{including pilot) Da Vinei 2 is
a showpiece for lightweight
materials, from the graphite-
reinforeed plastic-foam rotor
blades, to the Kevlar-cov-
ered foam propellers, to the
carbon-tubing framework
that supports the pilot.

Da Vinei 2's drivetrain
eonsists of two lines of poly-
urethane-coated Kevlar

technie University students |
has been trying since 1981,
Their approach: Instead of |

spinning relatively short ro- |

thread, Each thread runs
from an elliptical spool at the
pilot's feet through each
blade and winds around the

POPULAR MECHANICS ® MAY | 988

Human-Powered Helicopter

shaft of a propeller. To lift
off, the pilot pedals, turning
the spool and winding in the
threads, By putting out 0.35
hp, a pedaling pilot ¢an spin
each propeller like a top at
360 rpm. That moves the ro-
tor blades at 6 rpm, enough
tolevitate. The thread keeps
the eraft airborne for 5 min-
utes before it runs out.

Two hurdles still stand be-
tween the Cal Poly team and
the prize, First, the propel-
lers have been lifting the
blade-tips too high. The low
rpm of the turning blades
doesn't generate the centrif-
ugal foree needed to counter
the rotor's tendency to form
@ cone shape. An aileron
mounted near the tip of each

blade could bring the coning
tendency under control. The
Da Vinci team is currently
experimenting with a system
that would send output from
tip-mounted height sensors
to aileron servo controllers,
The other stumbling hlock
has been finding a place totry
the Da Vinei: the eraft will
only fly in windless condi-
tions. Last February the
team tested the craft ina 1.1-
million-sq.-ft. Douglas Air-
craft Co. hangar, but the
company has earmarked the
gpace to build C-17 transport
planes, Despite this draw-
back, the Da Vinei group an-
ticipates claiming the prize
sometime next year,

Ediittar: Tirm Cole
Assstant Edunr Gregory T. Pope
Corribupars: sofn Fne,

Miie Filion, Pawl Ruben
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Satts Minor
rafts X

TUCSON, AZ—The Uni-
versity of Arizona’s second-
generation rotating furnace
has cast its first telescope
mirror and is working on an-
other. Spinning puts a natu-
rally concave surface on the
furnace’s product, saving
vears of grinding and polish-
ing. Inside, plass melts
around hexagonal blocks of
ceramic fiber, Once the glass
has cooled and hardened, wa-
ter jets blast away the fiber

Whipple Observatory got
furnace’s first output.

blocks. What's left is a light-
weight, honeycombed un-

| derside that allows air to cir-

culate below the reflector
and relieve heat stress,

Furnace does 10 rpm for 24 hours at 1100 to 2000° F.

Whale Rescue Gear Saves Stranded Animals

BRONX, NY—City Island, a
small maritime community in
this New York City borough,
is home base for a team of ex-
perts who have developed
special hamess and flotation
gear to save stranded whales
and other marine mammals.

Morth Wind Undersea Insti-
tute, founded by Michael
Sandlofer, a commercial div-
er and licensed ship's cap-
tain, has been working on
special equipment that en-
ables rescuers o tow whales
safely outlo sea head first,

“In the past they'd tie a
rope around the whale's tail
and drag it out to sea,” says
Sandlofer. “The whale would
likely drown. It must breathe
through the blowhole on top
of its head, which was often
forced underwater when
towed by the tail.”

MNorth Wind's whale rescue

harness is double- and triple-
sewn nylon, coated with a lu-
bricant to protect the whale's
sensitive skin. The harness is
secured around the whale's
middle. Quick-release buck-
les enable the animal to be
set free by divers in the water
of rescuers on a boat.
Stranded or sick whales of-
ten must be force-fed with

fish containing massive
doses of antibiotics. During
the process, a sperm whale
once clamped down on
Sandlofer's arm. Though he
was released unharmed, he
decided to develop an inflat-
able collar he could insert in
the animal's mouth. The col-
lar, which the diver-rescuer
slips over his arm, insures

Inflatable collar jams whale's mouth open, allowing force-feeding.

safe force-feeding.

MNorth Wind's inflatable
pontoon rafts transport small-
er marine mammals such as
dolphins and manatees. The
rafts are mobile and insure
humane handling of these
animals, often relegated to
ropes or the iron scoop of a
front-end loader.

One of the most important
first steps rescuers from
North Wind perform at the
scene of a whale stranding is
keeping the animal's skin
wet. Spray equipment with
dousing nozzles forms part of
Morth Wind's rescue gear,
designed for mobility and
quick deployment.

The technology for whale
rescue designed by North
Wind is simple yet effective,
enabling speedy treatment
for stranded, sick or net-
trapped sea mammals.

LSVERSITY OF ARPOMNA PHOTD

PRA ILLLISTRATICING BY PALL COCHMALIER
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Fusion Power’s
Latest Twist

OAK RIDGE, TN—The Ad-
vaneced Toroidal Facility
(ATF) is a newly built high-
efficiency fusion plant at the
National Laboratory.

The plant features an ar-
rangement of external mag-
netic coils whose combined
fields suspend the plasma ina
donut-shaped “magnetic bot-
tle.” The ATF's coils give the
“hottle” a twisted, eruller-
like shape, which can sustain
a higher plasma pressure
than the smooth donut shape
of a conventional tokamak
plant. The ATF will also op-
erate in a steady-state rather
than pulzed mode, sinee it re-
quires no in-plasma current
to reinforce the magnetic
confinement and drive the
fusion reaction.

Helical [corkscrew] and

poloidal [circular) magnetic fields
hold 50-million-degree plasma.

TECH

UPDATE
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INSIDE THE ADVANCED TOROIDAL FACILITY ‘
VESSEL
PORTS
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ORMLILLUSTRATION

Super Tunnels Bring
ind And Sun Indoors

NEW YORK, NY—Reproducing unusual conditions is the job
of new wind tunnels in California and Sweden.

At NASA’s Ames Research Center in Moffett Field, Califor-
nia, the world's two largest wind tunnels are now open for busi-
ness. One 40 fi. high x 80 ft. wide, the other BO ft. x 120 t., the
two tunnels are in the National Full-Scale Aerodynamics Com-
plex (NFAC).

Full-scale testing—next best thing to actual flight—will be
conducted on vertical/short-takeoff-and-landing craft, which
require large tunnels. Tilt-rotor aircraft will also be tested there.

Both tunnels operate in the low-speed range: up to 115mph

NFAC's fans put out 130,000 hp and move 63 tons of air per second.

for the large one and up to 345 mph for the small. These
speeds represent critical takeoff and landing velocities, not
just for rotorcraft and low-speed aircraft but also for high-speed
craft such as the Space Shuttle and the proposed ground-to-
orbit Mational Aerospace Plane.

Meanwhile, Saab’s climatic wind tunnel at its Trollhatten.
Technical Center features equipment for the realistic simula-
tion of sunlight. The apparatus consists of 800 lamps that can
be switched on or off in computer-controlled cycles. The lamps
put out more than 1200 watls per sq. yd., equivalent to the
maximum solar radiation at the equator. The equipment can
simulate variations in solar elevation of up to 30° from the ze-
nith, and the test chamber's floor can be heated to 85° F above
the air temp. The wind tunnel will help in the design of air condi-
tioning compressors and windows. { Please turn fo page 20)

SAAS PHOTO

Saab tunnel ranges from -85° to 185° F with up to 95% humidity.
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"“If it’s tough enough
for the Guinness Book
of World Records...

It was a truly incredible journey. From Tierra del Fuego to the
Arctic Circle — from the southern tip of South Amerca to the
northern tip of North America

Garry Sowerby made this adventurous, record-setting trip in
just 23 days, 22 hours and 40 minutes. And oh, the stories he
could tell.

Naturally, to set a world record
chances — he took a Sierra, ick :
pickup. The comfortable, reliable Sierra Insta-Trac 4 X 4, wi
standard anti-lock rear brake system (operate \
drive mode on 4 X 4s), not only survived, it thrived. Fo
grueling miles — from mud 1o snow, through jungles ana ove
mountains.

If the Sierra is tough enough to handle a tre
imagine how well it can handie your everyday needs




...it’s tough enough
for y()u ¥ L*"’Fﬁ:?

L j"-‘n / Garry Sowerby

You don't have to go for a world record to appreciate all the
qualities the Sierra has to offer. The Sierra 1s much more
than a full-size pickup — it's a G ¢ full-size pickup.

Its toughness and reliability are _Eﬂny"’?arr',«
record-setting journey, Its aerodynamic good looks s
for themselves. Its 4° X 8’ bed and standard GVWR cf 5, ?DD | ¥ Y.
pounds (including passengers, cargo and vehicle) show by
capacity to take care of business.

Its choice of five engines — from the standard 4.3-liter
V-6 to the 454 V-8 (all with electronic throttle body fuel
injection) to the 6.2-liter diesel — proves its versatility,
And its roomy, civilized interior will almost make you
forget you're driving a truck

ou depend on a pickup, buckle up and see your GMC
Tru::heah:r Don't take chances — take a Sierra
For a catalog and the name of your nearest dealer, -~
/7 call: 1-800-VALUESS {1—3&&—325—338&].

af

|‘.
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Sﬁpe:cunductor
Motor

Argonne techniclan chills motor
with liquid nitrogen.
ARGONNE, IL—Re-

searchers at Argonne Na-
tional Laboratory have built
the world's first electric mo-
tor based on high-tempera-
ture superconductors.

The heart of the Meissner

mator is an 8%-in. aluminum
plate with 24 electromag-
nets. Graphite brush con-
tacts allow the magnets to be
switched on and off as the
plate spins over two diamet-
rically opposed disks made of
the new superconductors.
The contacts are positioned
5o that an electromagnet is
switched on as it approaches
a superconducting disk. The
superconductor repels the
magnet, pushing the plate
and bringing the next eleec-
Lromagnel into position.
Sealed-up industrial versions
could put out 100 hp by the
215t century.

Foot-Launched
Sailplane

STANFORD, CA—Aero-
nautie engineers at Stanford
University dreamed up this
flying wing. Called SWIFT
(for Swept Wing with In-

eraft combines sailplane per-
formance with hang-glider
convenience. When the pilot-
controlled inboard flap is de-
flected downward, lift over
the front part of the wing in-
creases, pilching the nose
up. Prototypes will be tested
this summer.

board Flap for Trim), the

SWAFT s 35-fi. wingspan translates into a 23:1 lift-to-drag ratio.

PR ILLUSTRATION BY ED VALIGURSKY

MEW YORK, NY—The tech-
nology that revolutionized
medicine in the late 1970s is
now providing diagnoses in
other fields, A GAT scan of a
2-million-year-old skull re-
cently solved a long-standing
scientific mystery. The skull
belonged to a child of the ex-
linct ape-man species Adus-

"Taung Child™ skoull as reconstructed by CAT scan.

fralogithecus afcanus. The
guestion: Did this creature
develop as slowly as a hu-
man child? Clues lay hidden
in the fossilized upper jaw
—permanent leeth that had
not yel surfaced when the
child died. Rocky debris, pet-
rified bone and teeth differ in
density, and a computer can

CAT Scans Leave The Hospital

Petunia In University of Geor-
gla's agricultural CAT scanner.

remove any one from a CAT
image. Washington Universi-
ty researchers used CAT
scans to find that Ausiralo-
pithecus leeth developed
more like a chimp's than a hu-
man's. At the University of
Georgia, experimenters have
turned CAT scans on plant

roots, watching undisturbed
growth and water uptake.
Meanwhile, quality-control
professionals are using CAT
scans 1o lest everything from
aircraft engine components
o food products to corked
baseball bats. One advan-
lage industrial CAT scanners
have over their medical coun-
terparts is the freedom to
train intense radiation beams
on their subjacts.
{Please turm to pege 22}

o
g
s
:
5
5

NASA CAT scan of Shuttle
engine's air-injector nozzle,

SN PHOTO

20
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“WITH THE RIGHT TOOLS,
ABOUT THE ONLY THINGS YOU

MAKE ARE EXCUSES.

Lruc-nu
R-410. U, h A.

CAN'T

The difference between work and workmanship.

ARFWER TITCHEMER CAMPSELL COVERT CRESCENT LUFKIN MERFILL MBSOLSON PLLUNE HEPORTER TUMMER WILLER WINE-WRAP Witl ICELITE
& DIVIRION OF COOPER MDUSTRIES INC
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NEW ORLEANS, LA—
Amusement-ride engineers
are drawing up blueprints for
tomorrow's thrills. Currently
under development are new
technologies that will put rid-

unheard-of sensations.

experience—uwith you as the

chine, you are carried to the
top in a round, 4-person

Dynatron's top speed will be 34
rpm for daring riders,

ers inside huge arcade -
games and subject them to -

The amusement park hit of -
the 1990s may be Mega Ball, -
which re-creates the pinball -

ball. On a huge inclined plane -
outfitted like a pinball ma-

1990s Promise Wildest mrill-Bides Ever

On-board monitor helps you aim Top Gun's infrared beams.

bumper car. Once released,
you roll down the slanted plat-
form, bouncing off walls and
posts. You can even activate
the flippers from within the
car, thanks to a radio-fre-
guency hookup, Mega Ball is
still on the drawing board of a
Swiss manufacturer,
Infrared-beam combat
adds a video-game feel to
Top Gun, which will be
installed this summer at
Gurney Park in Allentown,
Pennsylvania. Hydraulic
arms lift 14 rocket ships. With

l_ﬂ'__..__
i

joystick in hand, you maneu-
ver up, down and sideways,
trying to shoot down oppos-
ing ships while dodging oppo-
nents’ beams. If hit, you drop
to ground level for one revolu-
tion before returning to ac-
tion. It ends with a battle-royal
shootout, leaving only one
ship airborne—thea top gun.
Water-slide fans will enjoy
Flash Fiood at Myrtle Beach,
South Carolina, and else-
where. Instead of sending
water down the chule ata
constant rate, Flash Flood

Al

Hun:unpinbaﬂnmhm: Rider-controlled flipper at the bottom of Mega Ball fires vehicle Lack up the table, prolonging ride.

Simulating the water blast
of a flash flood.
unleashes 175 gallons at
once, literally flushing riders
helplessly down the ride.

For disorientation aficiona-
dos there's Alpha Dyna-
tron—an enlarged 2-ring
gyroscope with a seat in the
center. A 3-speed motor
spins the outer ring in somer-
saults while you control the
side-spinning inner ring with
your weight and position, ex-
periencing free-fall weight-
lessness, This gut-wrencher
is still in prototype stage. (Tul

22

o)

WATERFL PROCLICTS BHO

PRALLUSTRATEON B JEREY LIFART)
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WHEN YOU SPEND 81
YOU DEVELOPA FEW |

Furst Fulf Gear
Shifting for Outboards

First Counter Rotation Outboards

First Lightweight . , |
Alwmaon Owuthoard e

-._ﬂ-u-rrhw
ﬁ'rrsf Remtote Foriba

Neutral/ Reverse Shifting

First Samf vl Anodes
as Standard Equipment

First V-6 Engine



YEARS IN THE WATER
WRINKLES.

= q»ifﬁ

First Electric Startmg

Our very first day in the water, nearly a cen
tury ago, was the day of our very first wrinkle.
That was the day we imvented the outboard motor
as we know 1t today.

But even a young whippersnapper knows it's
not enough to be the oldest. You also have to be
the wisest.

And so, from the very first, we at Evinrude
have made it our business to create more wrinkles.
"o make sure that every major advancement in

First True outhoard technology comes from us.
Marine Oil Injection For instance, we were the first to conquer

corrosion —back in 1921—when we introduced an
outhoard motor made with aluminum.

And of course, we can still remember the day
we invented, in 1954, the first truly quiet outboard.

Like it was yesterday.
o F{\]nd f;l\?-E'T thle mail
~ D ecades, when the .
S Rewale oo ‘M,E-.iﬁ and V-8 motors EVINRUDE
were introduced —each e

marking a revolutionary ==
stage in V-block design—
: ; they were ours.
T —— Which is why we be-
lieve nothing on the water
today is as reliable, as
durable and as powerful as
an Evinrude outhoard.
Evinrude. We've stood
the test of time, because
we're way ahead of our time.
For more information,
or the location of an Evinrude ~ &
Outboard dealer near you,
call 1-300-255-2550. '

— ——gp
i

—*
X

First Fibergluss Motor Cover

© FiEs Oneband Slamne Compoetion Al ryghds psprven



OUTDOORS

BY JOE SKO

ATV Wheels Of Misfortune _

WAS DRIVING a 4-

wheel ATV through

the Torbidding moon-
seape of Utah's Canyonland
diesert last summer feeling
like a high-tech cowboy, The
frving-pan heat and musele
tiring pace were turning my
A-tlay trip into 4 groeling or-
deal, but the payoll was
worth it. We were exploring
decp wilderness that few wet
to see, and enjoying every
minute,

I remember muny things
about that trip—goosenecks
af the San Juan River twist
ing through sheer canyon
wills, towering sceulpted
rock formations, a twilight
swim in Lake Powell at the
enid of a parched day, and a
night sky filled with impossi-
hly bright stars.

Bt the strongest memory
of all is of & fellow rider fip-
ping his ATV on a rocky,
near-vertical slope. 1 ean still
see the BO0-pound ATV
lurching across the incling
[|,||.r| r'uII,ingun [n|r-:r!\h||:1l.

.."l.']_'n.' companinn hore the
pain of his injuries like a Tro-
jan, He was transported by
x4 truck from the outhack to
a doetor, while our group
pushed on. Several days lat-
er we learned he suffered a
separated shoulder, eracked
ribs and a severely broken
ankle, The day we returned
to base camp he underwent
surgery to implant a permai-
nent steel pin in his ankle.

“My heart blegds for any-
body who's been i:r.ilurl-r| arud
for any parent who's lost a
child. | mean that sineerely,”
says Rurt
American Honia, about re-
ported ATV accidents, “And
[ feel just as badly for anyone
hurt on a set of swings or hit
by acar,”

The Department of Justice
feels bad, too. It recently
filesd a suit, in conjunetion
with the Consumer Produet
Bafety Commission (CPSC),
in the U.5. District Court in
the District of Columbia de-
t']:{l‘l!u.: that ATV=are “immi-

2

Dnly 4-wheelers like Honda Fourtrax can blast through the outback.

nently hazardous.”

Accompanying the suit
Wiks i iﬁl!'l‘h]t'lil'l:il"'.' consent
which 12 an agriee-
ment between all parties in-
valved to resolve the suit's 1s-
sues voluntarily. The resuli
of the courtroom wrangling
was an immediste ban on the
sale of -wheel ATVs and the
remioval of unzold 3-wheelers
from stores,

| was COMpEring nales e
cently with PM's Detroil
Automotive Editor Jim
Dunne, who several months

toeree,

o went tothe hill country uf

...\-'.I.."-'h\'i-”k', rIlll.'llllll'.‘--:-l'i'1 Lo |'i.||L'

Suzuki 4-wheelers. We
agredsd that the first thing
any new ATV rider needs is 4
to 6 hours of sife riding in-
struction.

Safety has been on the
minds of ATV manufacturers
for many vears. Five years
apro Honda, Susuki, Kawasa-
ki and Yamaha banded to-
gether to form a continuing,
nonprofit ATY safety organi-
zation called the Specialty
Vehicle Institute of America
(SVIA) The SVIA devel.
oped & set of guidelines for
'\:Ir.d' .-"|.'|.'1l.' II'|'“|'|':|.|:|.II|J :il!'l K
program for I'I~Ftif_'n.':!|j._' uu-

Antunius, of

HKawasaki's Tecate 4 izn't likely to get stuck in :hmlng legal sands.

thorized instroctors. The
L'I..lil!l.'l'illi‘ﬂ. ill!li h"'l.‘. Ly on-
taet the nearest instruetor,
are available free of charpe

The gruidelines come in two
formats: print, which can be
obtained by calling (S00) 447
1700, and video, which can be
obtained for 3-day |n'm by

calling (T14) 241-925

Sinee the for m.ltlnlll iof the
SVIA and the inerease of an-
thorized instructors, the ae-
cident rate has gone down in
relution to total ATVs in use.
Sowhy all the fuss!

In 1987, through Sept. 4,
there were 105 deaths and
3, (M) imjuries from ATV ae-
cidents, according to the
CPSC. Inthe pust five years,
nearly i people died and
271,000 were injured.

Far more peaple drowned
while swimming during a
similar period or were in-
jured while bathing. But ruw
statistics like these, nften
uged hy luwyers, reveal lit-
tle. There are nul'-.' 2. 8-mil-
Lon ATVsin the 1.5, , while,
presumably, t hie i |L'! Ire: -
lation takes baths

Although it's true that
there have been no demon-
strations by dispruntled
ATY riders or evidence of
angry letters flooding into
r!lil” FoOnns, recent |I|'l_'||t:I
coverage has been eritical
and regulatory sentiment
his been growing,

Last year, the televisiaon
shows “20/20" and “60 Min-
utes"” aired controversial re-
poris on ATV aceident rates
and showed film of Fider mis
use, dealer irresponsibility
and interviews with serious-
ly injured riders. They also
showed choreographed fool
agre desigmed to demonstrate
the inherent instability of
ATVz,

Nal only did these broad-
casts spur the Justiee De-
partment and CP3C forward
on their sait, but Conpress-
men began leaping on the
regulatory bandwagon
Fven after the preliminary

Frlvigae bigim Hia putge 24
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mope
m on I;u_rr SE
models kt you
tie down loads
And keep the

body lines clean
when not in use

Cormosion-resicians
“durastee] " and

a seamibess bed de-
sign help prevent
rusting

A guick-ielease

ilgate is designed
S0 yOu can remove
it in a matier of

seconds

Although you might not realize it, Nissans™ been

1

In corner,
youll find a hid-
den eyebolr rope
hook to make it
EVEn easier to e
down cargo

The double-wall

r cargo bax is de-

signed so the inner

You'll also find the largest cargo volume of any

in the exterminating business for over fifty years. leading compact truck and a hauling capacity of up to

Exterminating shoddy workmanship, inept design,

2000 lbs, After all, if a truck is to haul things with,we

and thoughtless engineering from the truck industry.  think you ought to be able to haul a ton,

Take for example, something as simple as paint. At
Nissan, we always match our primer to the paint of
the truck So if you get a scratch, no one will notice. 48l really want to examine a Hardb

You'd be amazed how many truck manufac-
turers overlook this minor detail

And then there’s our quick-release tailgate. It's de-
signed to be removed in a matter of seconds. But, if you
ody; visit one of
our showrooms and talk to a salesperson.

W You won't find any pests there either

Built for the Human Race:



OUTDOORS

(€ emnebrivsend freiin petipe 26 )

decree banning d-wheeler sales was an-
nounced, 1.5, Rep. Doug Barnhard, of
Georgria, said his subcommittee on com-
meree and consumer affairs would press
foward its study of outlawing ATV
sales, and U.S, Rep. James J, Florio, of
New Jersey, said his subcommittee
would continue to fight for a recall.
Pressure was mounting from several
directions on ATV manufacturers, in-
cluding internally—sales were off due
to the adverse publicity. So, they decid-
ed to give up the battle voluntarily,

rather than fight an image-damaging war.

But can the government really legis-
late behavior?

“You can't believe how many people
are injured on ATVs by being hit by
cars,” sayvs Honda's Antonius, “They're
not built for paved-roads, but people
still drive them there. Getting drunk,
riding double, which is also prohibited,
going too fast for conditions, not wear-
ing helmets and Kids riding at too young
an age—that's why people get hurt.”

Outdoorsmen are constantly called on
to use their judgment to determine the
difference hetween unacceptable risk
and personal safety.

SOMETIMES THE
HARDEST WORK
DOESN'T START UNTIL

YOU’RE OUT OF THE WOODS.

Husqgvarna trimmers are
designed to handle every niche
and corner of your yard.
They re lightweight
and balanced for
easy use. An elec-
tronic idgnition makes
starting easy:

Choose from \
five models. All cut clean N
and run smooth.

See Husqvarna
trimmers, brushecutters and
blowers at your dealer today.

The clearing saw professionals.

B

RUSERRNA

I haven't jumped out of a plane in
yvearsz, but when I did, people told me
skydiving was a much more dangerous
sport than, let's say, backpacking.
However, | recall ane backpacking trip
in New Hampshire's Prezidential
Mountains when a driving rainstorm
forced me off an exposed ridge. On the
way down, the trails turned to rivers
and the steepest descents to waterfalls,
I eouldn't stop where 1 was and |
couldn't go back.

Every move | made for several hours
had a high-risk quotient. A mistake dur-
ing that deseent could have resulted in
serious injury and even death. [ had to
play the percentages and make every
maove count, all the while wishing | was
doing something safer, like skydiving,

“Evervaone in the industry is con-
cerned about safety,” says Mel Moore,
of the Kawasaki division, “but the real
izsue to come out of the preliminary con-
sent decree is that a privilege has been
taken away from consumers by the mis-
use of riders who don't follow rules.”

Maost of the terms of the decree cover
issues of safety, such as: Notices must
be sent toall known purchasers of ATVs
informing them of risks associated with
the products, retailers must prominent-
ly display 4 x 4-ft. signs containing
warnings, manufacturers must affix
warning labels to all ATVs marketed in
this country, and so on.

These are reasonable, if overcau-
tious, terms. But the decree went one
giant step further, It banned the sale of
a recreational and utility vehicle.

The good thing about the decree is
that no inherent defects in ATVs, in-
cluding 3-wheelers, were found, In fact,
aceording to Rit LaFrancois, of Yama-
ha's ATV division, the ban on sales of
new d-wheelers will only be in effect un-
til performance standards are finalized.

But even if the ban on 3-wheelers is
lifted, there's a strong likelihood they
won't be reintroduced. Industrywide,
sales have been dropping for the past
few years, according to LaFrancois,
The models with the fastest growth rate
have been the large, utility 4-wheel
models used for work and play.

"ATVsz are no more dangerous than
any other off-road vehicle,” says Craig
Gironda, manager of Stamford Cycle &
Sled, in Stamford, Connecticut, and a
certified SVIA instructor. “They're no
more dangerous than dirt bikes or snow-
mobiles, for example, The main issue
here is operator zsafety,”

Dutdoor recreational sports always
involve risk, and those of us who enjoy
them do so with our eyes wide open. 1f
we choose not to play it safe, to take a
chance and go against the percentages,
that’s our decision and we aceept the re-
sponsibility. That's the way it is off-road
orin the wilderness, unless the govern-
ment decides otherwise, ™

POPULAR MECHANICS ® MAY 1785



The official authorized model
of the most famous
Rolls-Royce ever.

1anE TP

Now you can own a Rolls-Royce, it has been officially authorized by Please mail by May 31, 1988

& A Rolls-Royee Motor Cars Lid.
The official die-cast model of MR CE DU

The Silver Ghost. Crafied in exacting detail
Each imported model is plated with
sterling silver— protectively coated—to i il be se -
muatch the original. Hand-assembled from . edd and rea lisplay. tugether with s
Only one Silver Ghost was ever built more than 127 separate parts. Every detail oo E————
And this 1907 masterpicce established authentic. Doors that open and close g 5 e
Rolls-Rovee for all time as the world's Removable spare ”rf-'- liny instruments
mast distinguished builder of fine and engine parts. Priced at just $120 and
MOoLOr cars not available in any store Snatine
{)ﬂ‘itiiﬂh :lul]‘.u.'rrizq:d h\. R‘.’]ﬂ‘h-“‘(]}'f{' “The Trademarks ROLIS-ROYCE, R and the Badpe oi

; i : E ROLLS-ROYCE ple end SIVER GHOST and Radistor Gl of Mr/Mrs./Miaa
Now this h'ﬂ:'l‘l[l:!r'} car has been o Miatiar Cars Limilod e used unider lioeme
re-created by Franklin Mint Precision Mie nume DUNLOP mpears on the tires by permission of
Models. In i die-cast work so exceptional 5P Tyres UK Limised Ciry, State. Zip

Franklin Mint Preciinn Modcls

Distinctively plated with sterling
silver like the famous original.

Afibress

B5902- 247

THE SILVER GHOST from Franklin Mint Precision Models




IMPORTS

TFORD

BILL

Concept Cars Probe The Future

OU DON'T need a
dazhboard-mounted
plastic compass to tell
which direetion tomorrow’s

You'd be

Cars are h!'HFEF'Il

getting elose, though, if

yvou've seen, sy, the 'S8 Pon
time Grand Prix SE. It's half
way to the future with neat
features like a compass dis
play inthe center console, No
ball floating in a viscous il
!]P'|'|' ?\:ll'r"., I:I_"|'|".| Were n -Iil-
pan at the wheel of a Toyota
Crown, a Japanese home-
market model not sold here,
vou'd know expetly which o
rection cars are headed: The
future's mapped out on a 540
megabit disk. The CI) sys
tem p.'u'h.a a r1:|‘|'1L:;|r.lllr1il'£ |,;T1|i
that covers all 'I|.-ril|l.::|rl. Just
punch inand pull up your des-
tination. The gystem 1=
1.'.'.]1'.x:~l.'l| it—all electronie.
And that's what's revolution-
izing the automobile
s00m, you | find a navi
gittton sereen labeled
“gatellite global posi
tioning™ in your new
car, and find that the 4
only things going through
the firewall are wires, Al
ready, BMW is using a fly
by-wire throttle system in-
stead of a rod or cable link
age, anil svery automaker is
chipping away at mechanical
systems wilh computer el
tronics (=ee “2001: The Inside
Story” on page 72,

It's appropriate that
BMW's application of fly-hy-
'-'t'gl'l"lr'l'ilflll llll:\...fl'.' 'i*- Attt |'.-|' !:"'I'll

Vi

{1

X25 interior is a model of ergo-
nomics, or “kansel,” as the lapa-
nese call human engineering

i the metal: 1t
wns at vour itehy right foot

.-.| EHal roes |

where the electronies revaolu
tion started, Controlling
fuel-mir mixture and spark

timing with precision becams

important when automakers

MNissan ARC-X concept car,
smooth on the outside,
bristles with microchip
brains.

priorities had to focus on ex-
haust emissions and el
economy. That was in the
!".il]_'n.' s and. as ‘.|'||'_"-' Bay.
the rest is history. The pea-
gize brain lr'I.r':Il'|.'. computer
wninbo i
nervous

controls hag gr
central system
'\‘-"‘II'I (&} .H_'\. r‘l:lll."-i'r- H NS F'i'E"lii("
ing Erense fittings. “Intelli-
ront vehicle control™ is whal
we'll be petting from head to
s
panels L the systems thal
determinge just how the rub
ber meets the roud

Hecent
e
hrakes and steering alone

advances 0,

have heen astounding, and

|I1.:-:—:|II1' .‘.-.r'l"'ﬁl'\-l-' i |_'|]rl| 1Ler-

from photoelectric roof

controlled components flinch
faster and more fail-safe than
even a superhuman Indy
driver. The days when the in-
dependent suspension of a
BMW 2002 was the helght of
sophistication keep slipping
further into the past

When MNissan touched
down here with its ARC-X
eoncept car, the term “fully
loaded™ pot a new meaning
The experimental model is so0
packed with brain power that
vou'd think it would come
with a modern-day equiva
lent of the riding mechanic
from the -':|I'|I'. days of motor
racing. But you don't need
Ane ..'!'l'l I"onies l.'I.LLi!III'I.'r' HE O
pilot. The reliability and
S edl of solid-state systems
are amazing. Inthe ARC-X,
for example, large-seale inte
grated circuit technology
(L=1) and a central process-
ing unit (CPLT) make instant
deeisions that eontrol sus-
pension, drivetrain torque
split and the select-by-wire
dutomeatic trandmission (an
eélectrical conneection re
places Lhe linkage between
ahift leverand valve body ), A
look at h-fljll'. s concept cars
shows us that the future may
b even closer than 2000, M |

Steering wheel, seat and mimor  Cathode-ray tube (CRT) displays Twin-cam, 24-valve, 3-liter Vb
pasitions are stored in computer.  maps, vehicle position and read- has 16-bit microcomputer that

Phone has voice recognition,

outs from phone and CD player.

adjusts for component wear.
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Go hunting this weekend.
—

When an unwelcome intruder wanders into
American air space, it's our job to track him down and show him the way out.
We’temfmmelmmﬂrlﬂalxml(}mﬂ.ﬁcﬂs, md.arhaclmuam,

sﬂﬁ mﬂwuekmilanmttmﬂﬁftam

It's a

E.Mayheymveg[twhatrtta]mﬂ.{:a]l

Air National Guard ==

Americans al therr best,

AZFMMS - (58NT
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INSIDE DETROIT

BY JIM DUNNE

LDSMORBILE plans
an extensive facelift
for its Ciera models

for the 1989 model year, with
new sheetmetal that will firm
up its body lines and reduce
the rake of the backlite for a
more formal appearance
overall.

Lok for this car line to get
a couple of new engine op-
tiong, including a high-out-
put version of the Quad 4 16-
valve powerplant and a soon-
to-be-announced 3.3-liter
V6, coded internally as the
3300,

The tape on this prepro-
duction prototype (photo
above right) is used to secure
trim panels during shipment.

(Mds marketing Lypes ex-
pect the styling update to
help turn around a serious
gales slump in the division's
top volume line, which fell
from 330,000 in 1986 to
244,000 last year.

Restyled Ranger
Ford's midsized pickup truck
gets a fresh face for 1989, one

‘89 Ford Ranger has F-150 look.

it shares with the Broneo 11

Bright metal details in the
grille, larger Mush-mounted
headlights, new fenders,
larger bumper and reposi-
tioned turn signals give the
front a more massive appear-
ance, similar to Ford's full-
size pickup,

This is no coincidence.
Though the Ranger has been
a strong entry in Ford's cur-
rent suceess story, the eom-
pany wants the magie of its

32

Olds Ciera Update

best-selling F-series line to
riib off on the Ranger.

Ford also plans to give
Ranger a little more muscle,
in response to Chevy's 4.3-1i-
ter V6 5-10 pickup. Look for
abigger V6 Hanper engine in
1989, possibly the 3_8-liter
powerplant now available
with the Taurus and Sable
sedans.

The Eternal
Town Car

One of the basic rules of life is
that if it ain't broke, don't fix
it, which is why Ford plans
only a modest facelift for its
highly popular Lincoln Town
Carin 1989,
The redesign features
composite headlights
like those on the
Mark 11, and a plas-
tic-covered front
bumper.

Even with the
change to a slightly
more aerodynamic ap-
pearance Lhat's more
consistent with the
current Ford family
loak, the Town Car's styling
is still the kind that continues
Lo find favor with the big-
ticket sedan buyer.

This is hardly surprising,
since Lincoln sold an impres-
give 126,000 Town Cars last
vear,

And despite the age of the
platform, which it shares
with the Ford Crown Vic-
toria, the flagship sedan is
expected to stay in produe-
tion with only cosmetic revi-
sions well into the 1990s,

Fiero Killed

Recently, Bob MeCurry,
Toyota's president in the
LI.5., =aid that high insur-
anece rates are a “hig contrib-
utor” to the 40-percent drop
in sales of sporty cars in the
last year—cars like Celica,
ME2 and RX-T7 particularly.

“Insurance costs wiped out
the musclecar market in the
"Ths,” says MeCurry, who
was a viee president at
Chrysler at the time. “And
now the same thing is hap-
pening again.”

Indeed. The latest fatality
is the Pontiac Fiero, to be
discontinued after the "88
model year for reasons in-
eluding high insurance rates.

They Love CRT

Though it has been a point of
controversy, GM claims that
80 pereent of Buick Riviera
owners like the CRT instru-
ment setup in that car.
Widely panned by the
automotive press as a driver
distraction, GM neverthe-
less thinks the CRT is a good

‘B9 Oids Clera to feature a
a more formal roofline.

zelling feature. That's also a
partial explanation for why it
appears in the Reatta as
standard equipment.

Asto the problem with the
automaotive press, one GM of-
ficial wryly stated, “We
should have waited until the
Japanese introduced a CRT.
The press would have
raved,”

Counternoise

A new development in noize
BUppression zeroes in on
counternoise, a technique for
canceling out noise vibra-
tions in the air.

The development uses
speakers like those in your
car radio. They emit sound
waves that run counter to the
unwanted noise,

One application is in cars
with 4-cylinder engines,
where thin castings and high
speeds transfer unwanted
noises. Big speakers project
noise on a preset wavelength
when the engines reach
noise-making speeds. The
car's interior becomes quiet-

Lincaoln Town Car for ‘89: Minor facelift for an ageless winner.
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er as the speakers kick in. As the engine
changes speeds, the counternoise also
changes wavelengths or shuts off alto-
gether,

The system is under development at
Lotus Cars Litd. in England.

Olds Silhouette

Rumors persist that Oldsmobile’s futur-
istic Silhouette 2-door coupe will have
gull-wing doors and a tiny rear window
that can be rolled down for an open-air
feeling.

But there is controversy concerning
gull-wing doors, as one GM executive
pointed out. They leave a high sill at the
rocker panel, creating a high step-over
for passengers.

That problem rules out many older
buyers who don't like to, or can't, nego-
tiate the barrier, according to GM plan-
ners. So for now, the gull-wing layout is
still being studied.

Model Proliferation

GM president Bob Stempel says that by
year's end there may be as many as 40
different brands in new-car showrooms.
What this means is that you'll have a
choice of 600 or so different models to
choose fromif you are in the market fora
new car.

Even experts who were once able to
rattle off specifications like a baseball
fan reciting statistics now have refer-
ence books on hand at all times.

Look for this phenomenon to continue
as manufacturers strive to address spe-
cific market niches,

Plastic Car

Chrysler is reportedly working on a car
for the mid-1990s that makes wide use of
composite materials in place of stesl.
Both body panels and underbody strue-
ture are said to be slated for the light-
weight materials.

Chrysler apparently considers itself
to be well ahead of the competition in
planning uses for these carbon plastics
that are of a type far advanced from the
fiberglass used in Corvette bodies and
suspensions,

Price-Cut Policies

Record profits and improved manufac-
turing efficiencies would seem to mean
an opportunity for lower prices.

While the fact that this rarely ocours
isn't surprising, the reasoning behind it
may be.

“The old owners feel betraved when
their ear is offered in the next model
year for less money,"” according to one
GM executive,

Instead of outright cuts, the manufac-
turers pass savings along by offering
the buyer more equipment—power
windows, deluxe trim levels, cassette
radios—as standard, with only a token
price increase,
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Top Kick
A?'I':I Kodiak

GM's medium-duty trucks—the Chevy
Kodiak and GMC Top Kick—will get
brand-new faces when they roll out for
the 1990 model year.

The look is intended to suggest so-
phisticated toughness, covering a range
of trucks that includes semis, dumps
and delivery vans.

Engine offerings include & pair
of V8 diesels—6.6 and 8.2 liters—
and two V8s of 5.7 and 7.0 liters. De-
signed to compete with the Ford
F-700 and International 1600 series,

GM's medium-duty trucks for 1990,

will range in prieé from about $20,000 to
Jjust aver $42, 000,

The trucks shown here were snapped
during severe weather testing last win-

GM’s new Top Kick and Kodiak entries  ter in northern Minnesota. ™
WITH THE NEW p'-' " T-50XP
Gun Attachment
And Fastening System

YOUR CARS ACCE SSORIES WILL
BE AS ATTACHED TD YOUR ¢

you can fasten
almost anything
- from alarm

systems to zinc
body panels.

It's the ideal tastening
tool for allaching all

types of auto
accessories.

i i
EF1E  KP1 s
IFTE

mmm-imdlﬂumhhy-wﬂlh

Arrow Xpando Fastening System!
um&mu—-ﬂ--nm and other Arrow Fasiening Tools.

Arrow Fastener Company Inc. 271 Mayhill Strest, Saddle Brook, N.J. 07662
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OLD HOUSE RESTORATION

BY BOB V

PHING s in the air,
and with it comes the
iteh to get outdoors
s, in honor of the SeAs0n,
t is eolumn is devoted to dis

cussing something many of

you might not think too much
uhu.|=.. Hur it hasa ek ilesl
of impact on your home's res
toration: namely, historical
landscaping.

Finding out how vour

home's early landscape
looked may take a bit of de
tective worki. The first stepis
making an actual physical in
spect jon of the land, followed
by rathering as much doeu-
mentation on your property
as you can find.

This sleuth work ean netu
ally be a lot of fun—you'll be
amazed at what yvou'll learn

ibout the early I'|i|:|'|.'.'- of yiir

house when vou know what
Iu]lln]v{ I-ul'_

The next thing you'll have
to dois decide what time in
your home's history yvou
waunt to return the land to
Although a structure usually

hil:-- a dist im-'., obvious date

for its restoration, vou may
have more flexibility with
the landscape. Finally, you'll
have to find a landscape ar-
chiteet capable of earryving
through on this project.

Ghosts of
gardens past
Finding ¢lues of what used to
be from the pround surface
and existing plant material
ar other landseape features
ciin be surprisingly success-
fiil. Begin vour investigation
close to the house, then work
vour way out to the perime-
Ler of your lot.

Some of the obvious things
you may find inclade deterio

rated stone wallz, planter

bhoxez ar remnants of old
walkways. Be on the lookout
for indications of the latter,
like E-il.'l'l.'!- of broken ro l'..
which may have been nsed as

Contributing Editor Bob
Vila is host of public televi.
gion’s "This Old House."

34

3

sitting arbor shown above.

i sub-base for an old side
walk, Sometimes, thanks to
the sloppy work of a previous
owner, yvou'll find footings
left in the ground to indicate
where o wall used to be.

Finding other sipns of the
past may literally take some
diggring, You see, some root
structures ¢an hive under
grotind [or a long tinie before
deteriorating. If & past own
er recently removed any
trees or shrubs by cotting
them off at their hasée, the
ronts may still be there, So,
turning the top layer of sail
may reveal w here these
rl|:-.l.l 5 W

Exapmining the grade of
the land, too, may tell vou a
bit about the past. Some

Elmies :.lr'lll:llr- |||-I_."f !r.:l_;'\l-jj..

JANIE GEES LA PHOTOS

Restoring a piece of property can go 'well beyond the plantings to in
clude structures like retaining walls, walltways, reflecting pools and
such structures as the restored 1 9th century rose trellls surrounding a

| holes praperlyv after some-
A thing, perhaps a retaining
| wall or even i plant, 15 re-
Irl:r'.'|~|| =0 note any --i.-lrl--:'\'- (il
settling that look unu-
sual—these spots could have
I'*rf'l|.;|||i.“1i i sinucture or veg-
etation at one time I
After vou've thoroughly
combed your land for clues to
its past, the next step 18 Lo
I'l:k"i'!‘\ Ut 4 ll_'.' Ell SLOFIC Me-
solrrees which l|'|,'|_'. show .ill i
your house and its surroani-
ing grounds once looked.
your ald house is of 20me val
e, vour loeal historical soci-
ety may have photos m
shetehes of the property that
date back many vears. The
soclety’s library may also
have & book or two, written |
by a local author, that de-
seribez vour house in all its
junst prandeur. You can al
ways try the local newspa
pers, too. They may have
done a story or have other ‘
relevant information that
will help you document your
land restaration. If yvou're
very lucky, you may find old |
photos or sketehes of your |
house done by past ownersor
family members in & forgot-
ton nook or cranny t hat tell a
preat deal about its grounds,

jI Yt P

[ Y )

£y BT a0

When a front porch was restored on this turn-of-the-century house,
historical landscaping was recreated as well. Native bluestone was
used for the walk and low-proflle period plantings and ground cover
wiere added between the walk and porch.
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“My desk was under loads of old paint, but
only a step he spotted the potential.
away from the “Formby's Paint Remover
Sal\m!mn removed
1 layers of old
That's Dave Bcsu:, paint, with- OF
Purchasing Agent, talking out hurt-
about the piece he refinished ing rht | | oo
with Formbys® Condirion- wood, ; :

ing Furniture Refinisher,
This recent discovery from

the Formby's Workshop

contains special wood

reports
Bob.

Indeed, B B 1
one of our %‘!‘Fﬂ‘
proudest 2= =

achievements is our

o A
y .

Every day, people who are all thumbs— B
people who prnba.a?y failed Shop in High School
—are ing fabulous results with the
remarkable products that come from The
Formby's Workshop.

Because we start by creating the finest
products we know, then do everything to help
you along—including an 800 number with
conditioners that pene- experts standing by. That’s why nothing works
trate to help prevent drying like things from the Workshop.
and crack-
ing. So, you

her table was finished

dissolve “I gave my with polyurethane.
H rhe buile- drop-leaf *“They don't believe
- ish, L table the it savs Heidi,
. |J s '.i-hf'}i Eﬂ:::?“ look of “because they expect
A B E

and shellac fine old English that artificial look "

o reveal furniture, with Formby’s hand-
the glory pﬂl\rurc‘thnﬂe rubbed Poly Finish,
protection. however, will ha_ve. Hitii Remoies dark
Heidi Kruger, nane of that artificial L tough when it has to
original patina—while Textile Designer, | plastic gloss, Because it's be (on paint), and
conditioning your wood just Joves to tell rubbed in, not brushed gentle when it has to
as well. people that on, Formby's pene- be (on your wood).

-

_ e f::fv;“;gﬁr_ If youd like infor-

vou've read, or if

with hand- el _
rubbed richness | voud like some
and beauty, -, advice on a project

you're considering,
drop us a line at the
Formby's Workshop,
Olive Branch, Mis-
sissippi. We want you

- “This chair
 went froma

garage to my . to know that you
living room."” can always turn to
When Bob the Formbys Work:
Sikora, a busy mechanic, shop—where we
found this striking cak alwiivs help things

chair, it was submerged turn out right

o l“ﬁﬁ T!nmq'rum»."l. Formby Ine




OLD HOUSE RESTORATION
(Continued frvin prige 15)

Be aware that most of the documenta-
tion I've deseribed would exist in an ide-
al situation. Unfortunately, many of
you will probably find little, if any, his-
torical data available on your old house.
But you never know until you try. The
value of a =single old photo far outweighs
the time spent searching for it.

Going back in time

Choosing the time in history to restore
the land to can be the moat difficult part
of this project. Your research may show

that there was a time or times when the
landscape was totally renovated, or
when certain portions were added,

The landscape may have been mod-
ernized several times even though the
house was not. There may have been a
time when your property reflected a
great deal of the initial landscape and
was compatible with the period of the
house itzelf. For example, you may find
that the design of your home's grounds
10 years, or so, after its construction, al-
though not the original landscape, is
better suited to your needs today, and
vou wouldn't want to return it to its
original state. This is why it's so impor-

i can do so much,
it’s almost unfair to call it
a sander.

The new Delta 1" Belt Sander is so handy that there's almost
no end to what you can do with it. And at only $69.95, just think

what a great addition it'd make to your shop.
You can use it to sand, grind, deburr, con-
tour, sharpen, buff, or polish just about any
material. It uses standard 1" x 30" abrasive
belts. And there's a power take-off for mount-
ing an accessory flexible shaft with attach-
ments that can do dozens of extra jobs. v
In fact, our new 1" Belt Sander
does so many things so well, you may won-
der how you ever got along without it. Call
toll-free for the name of your Delta Dealer.

MADELTA

Delta International Machinery
Corp., 800/438-2486
(in PA, 800/438-2487).
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Building On Tradition

tant to research the complete history of
the house, if possible.

Restoration purists, of course, will
want to restore the land back to the way
it was originally. Lots of folks do this,
but are sometimes disappointed at its
sparseness by today's standards. De-
pending on the era of your home, you
may find going back to the original land-
seape just doesn't reflect the level of ef-
fort you've put into restoring the interi-
or and exterior of your old house. You
can always follow the period strictly in
the front yard and tuke more liberties in
the back, The choice is yours,

There are clear differences in land-
seape design from period to period. I'll
discuss just a few of them here, In gen-
eral, the Colonial period was driven hy
function. During this time you might see
a mixed herb garden near the house,
fenced in to keep the animals out. Fruit
and vegetable gardens were placed in
the most environmentally advanta-
geous spots on the land,

The Victorian era marked the begin-
ning of porches, front stairs and raised
foundations. (Burprisingly enough,
foundation plantings weren't seen much
before 1870. Their improper use is one
of the biggest mistakes I see in land-
seape restoration.) Accent plants,
sometimes placed at the corners of bays,
for example, were popular. There was
great experimentation with plants go-
ing on in the early- to mid-1800s. They
were imported from all over the world.
Many times trees or shrubs were plant-
ed individually with lawn around them,
producing a very focal, spotty effect.

The period plan

When you're ready to call in a landscape
architect to develop a period plan for
vour property, your local historieal soci-
ety, garden club or state chapter of the
American Society of Landscape Archi-
tects should be able to lead you to a pro,
experienced with historical restoration
in your area, The specialist you ulti-
mately choose should be attuned to the
peculiarities of your region, well ac-
guainted with local history, and have
aome knowledge of plant materials used
during the period you've decided on,

He or she should be able to fill in some
of the “holes" you've probably discov-
ered on your land with suitable plant
species. Be aware that the historical
plant palette was much more restricted
than it is today. Like the early inhabit-
ants of your home, you probahly won't
have a lot to choose from when replacing
bushes, trees and other plant materials.
Again, your landscape architect should
be acquainted with what was available
then, and is available today.

S0, now is the time to begin your de-
tective work. You'll be amazed at what
secrets to the past the land around your
home may hold. ™
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Build something exciting...

Pegasus A 7-ft. diameter hovercraft,
which Moats 10 inches ofl the ground. It's 28 s = :
built from plywood and is powered by a Tri-Flyer You grab the jovstick, twist the throttle grip and suddenly vou're flving

3.5 hp engine that runs nearly 3 hours on al spoads over 75 mph on land or water. That’s PM's latest high-tech hovercraft,

a gallon of gas. Plans come complete with propelled by a 65-hp snowmobile engine that powers a four-bladed fan. Lift comes
drawings and a 32-page photo-illustrated from a 10-hp mower enging that carries vou and two passengers over ohstacles and
instruction hooklet. Great for weekend up hills, Plans include six blueprint-size sheets and a 60-page instruction booklet
sports and leisure. (PL-1800—58.95) with drawings. photos and building tips. (PL-1805—518.95)

TO ORDER:

Send your name and addmess with
check or money order to: Popular
Mechanics, Box 1014, Dept. 988,
Radio City Station, New York, NY
1071101,

Papular Muchanbcs s 8 publication of Hesmst
Magszines, a division of The Hearsl Corpartion
E1a#s The Hoarst Conpami ion

Al rights mssrved

Scuba Tow Sel Using a single
tiny fishing motor, this scuba tow
glides vou along at a leisurely 3
miles per hour, Use it with or
without scuba gear; it'1l work on
the water's surface ar below.
Plans include fullsize cutting
pattern and an illustrated instruc-
tion manual. (PL-1747—5810.95)

Traditional Gazebo. This cctagonal gazebo will give your
vard an elegant look, eminiscent of the Viclorian period.
It provides the perfect spot for outdoor endoraining, and
the lattice maf allows sunlight to filter into the gazebo,

Deck You Can Place Anywhere A beautiful, free-standing redwood Comfortable sests line the inside. Measunes mom than eight
deck that either stands alone or that you can madify to fit your needs. It's feet acmss to provide plenty of oom for you and your
durable, won't decay, and provides more than 250 square feet of extra guests. (PL-1860-59.95)

space for entertaining or just relaxing. Plans include detailed drawings
and bonus instructions for building a matching bench and planter,
(PL-1280—57.95)

—F0Or more great plans,
send for our catalog.

Adirondack Lawn Furnlllure This lrudlll::lmll

From tool boxes to outdoor sheds, a doll cradle Adirondack furniture is as durable as it is attractive.
to bookcase wall, even a two-car garage or PVC Crafted of hardwood, each plece is carefully sanded,
furniture. Our ﬂatalng has these and hundreds then assembled with water.resistant glue, sealed

1 M l:'j'l : 0 I $1 a5 with wood preservative and painted—all 1o make
more from PD[JU ar Mechancs. Unly «hd. them withstand the rigors o outdoor use.

(PL-1751—§5.85]

Send for your order today! Make check or money pavable to
Popular Mechanics, Box 1014, Dept. 988, Radio City Station, New York, NY 10101.



BEL TECHNOLOGY BREAKTHROUGH

BEL EXPRESS 3

(Model 944) with IRT® has

twice the sensitivity of
(Ka B

3 Band Radar Detection Is Here

BEL EXPRESS 3 detects X, K and new Ka Band (Photo Radar)

he EXPRESS 3 is the firsi radar detector
I able to detect X, K and the recently

introduced Ka Band (Photo Radar),
The key lo detecting 3 Bands is Image
Rejection Technology, or IRT*. This BEL
breakthrough also provides the EXPRESS 3
with twice the X and K Band sensitivity of
ordinary superheterodyne radar detectors.
The EXPRESS 3 is definitely the new industry

i'?n' EXPRESS X utilizes mr.‘uct mount mmpr:.lnmu

The Third Band

During 1987, Ka Band equipment was
placed in service. Tickels were issued. And
drivers equipped with only X and K Band
radar defectors were left defenseless. But
now there's a choice: drive uninformed with
vesterday's radar detector or Lravel prepared
to receive X, K and Ka Band (Photo Radar)
with the EXPRESS 3.

IRT" Breakthrough
A signal processing technology called
image rejection, used in military satellite

B ey Sarty Braie wu regwirred bodema of VA

communications, provides oplimum recep-
tion of salellite signals transmitled from tens
of thousands of miles away.

The EXPRESS 3 contains this same tech-
nology, adapted and enhanced by BEL engi-
neers lo provide a new standard in radar
detection. When combined with BEL's Com-
pubeterodyne " circuitry, IRT* delivers twice
the sensitivity of any other superheterodyne
radar detector.

IRT" Technology
IRT* reduces microwave “noise”" so that
police radar signals previously undetected
can be identified and processed! A conven-
tional superheterodyne radar detector can’t
see buried police radar signals much less

The IRT" difference
A police radar signal s often buried by
microwave “noise”’, making it invisible to
ordinary superhelerodyne deleclors. Image
Rejection Tu:hmlum"' huwever. reduces this
surrounding microwave ‘'noise’’ making the

nmrpnhmradlrﬂgnllm'hltfnmarlr

How a conveniional EXPRESS 3 with IRT*
mperheierodyne e the some signel
radar defector seex o chw!’,rbrrﬂimm

warn you in time of their presence. Even
“false” signals can be recognized and elimi-
nated with more precision than ever before.
A decided plus in city travel.

Designed For You

The EXPRESS 3 is outfitted with precision
contrals including separate audio and visual
alerts for X, K, Ka Bands, False Signal
Recognition Mode Pulsed Alert, Audio
Mode, Volume Control, Dark Mode, Rashid
(Radar Safety Brake") Rejection Circuitry
and a 5 LED Signal Strength Meter.

Sleek and compact, the EXPRESS 3 is a
tremendous new look and feel in radar
detection. Bul best of all, we've created the
EXPRESS 3 for your defense now. And for
only #339.95. Just call toll-free to order.
LIPS delivery is free. Or ask about our
Federal Express overnight service. If you're
not completely satisfied, simply return the
unit within 30 days for a full refund {factory
direct only). The EXPRESS 3 comes with a
full 1 year warranty on parts and service.

WET  1800-341-1401 USA
o |-800-845-4525 N.Y. only
B S 1-800-268-3994 Canada

BEL-TRONICS LIMITED
The Intelligent Choice

*impind Uy of BEL- THORICS LINETTD

SRAAPM




SCIENCE

EEING the unsee-

able has long been a

seientific precccupa:
tion, practiced with equal
fervor by the astronomer as
well as the biologist. Seeing
far or seeing near, the goal of
expanding our knowledge of
the world remains the same,
While 8- and 10-meter tele-
scopes for astronomy are
maoving off the drawing
boards and onto the world's
mountaintops in the Soviet
Union, Chile and Hawaii,
etpuivalent strides are taking
place in the field of miero-
seope technology. Scientists
are peering closer than ever
before at the molecular
structure of our universe,

At Duke University, re-
searchers have modifed a
tried-and-true electron mi-
eroscope, similar to the type
first developed in the late
305, to aecept w spectrome-
ter and a superconducting
lens,

Using liquid helium eryo-
genics, they are able to in-
Credse specimen preseryi-
tion a hundredfold over
readings taken at room tem-
perature. An electron miero-
scope sends a beam of elec-
trons through a thin film of
the subject being examined,
The specimen seatters them
in a unique fashion, and
counting the electrons vields
information about the speci-
men's molecular compogi-
tion.

“However," savs Duke
anatomy professor Michael
Lamvik, *it's like trying to
wetigh a flour sack that has a
hole init."

Specimen deterioration
caused by the electrons con-
stantly changes the values.
Keeping the specimen at or
near absolute zero (or -160
F') makes the specimen more
durable, And when a spee-
trometer is attached to the
mieroseape column, the scat-
tered electrons can be conve-
niently eounted to judge
weight, shape and molecular
structure

Investi
iy

BY TIM COLE

gating The Infinitesi

Duke University’s “cryomicroscope”’ relies on superconducting tech-
nology and spectroscopy for observing molecular structure.

“1t's a microscopic way of
stepping on the seales,” says
professor Lamvik.

Similar microscope im-
provements are taking place
at the University of Michi-
gan, where scientists have
developed the first positron
Ltransmission microscope.
Positrons are the antimatter
eounterparts of electrons and
last for only a few billionths
of w second. They are pro
dueed in the radiocactive de-
cay of certain substances,

“Positrons can provide in-
formation complementary to
electrons to pive us a better
ideq of what's going on in the
materials that we are view-
Ing," says James C., Van
Housze, who developed the
University of Michigan de-
viee in collaboration with
physies professor Arthur
Rich.
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The microscope uses posi-
Lrons in & way similar to the
way an electron microscope
uses electrons. A beam of
positrons is directed at 4 thin
film of the specimen heing
studied. Positrons emerging
from the opposite side pass
through magnifying lenses
and onto a detection device
where they are counted anid
analyzed.

The positron transmission
mieroseope 2 considered
supplemental to the standard
electron microscope, provid-
ing an additional piece of in-
formation wbout the speci-
men being studied. [t also
paves the way for a positran
re-emission microscope pro-
posed by University of Mich-
igan svientists. They hope
that the absarption and re-
emission of positrons will fur-
migh an even greater under-

standing of the atomic latices
that form a given material.

llHyperff
Computing
What's next in the field of zu-
percomputing after Cray and
ETAY Experts point to Hy-
percube, a parallel processor
invented at CalTech now be-
ing developed by the Jet Pro-
pulzion Laboratory. A paral-
lel processor solves immense
computing problems by par-
celing out pieces of the prob
lem to linked “nodes" within
the computer, The computer
can then work on these indi-
vidual pieces simultaneously
ruther than unswering each
problem step-by-step,

These “coneurrent” com-
puters ure expected Ill[lt'll]u'|
us into the next era in com-
puter seience, and Hyper-
eube technology is being ex-
plored by companies like In-
tel, N-Cubed, Floating Point
Systems and Ametek inaddi-
tion to several software
firmz. Already Hyper-
cube is under consideration
at the Department of Ener-
gy, the Strategie Defense
Initintive Organization, the
Joint Tactical Fusion Pro-
griam, NASA and the U3,
Air Foree,

TV camera forms part of U of M's
positron transmilssion scope.

1”9




CAR CLINIC

' Out Of Print

RECENTLY pur-
chased a 18986 Dodge
Bam M, which eama

without an owner's manuoal,
A Dodge dealer gave me an
order form which 1 dutifully
filledd out and mailed, along
with a cheek, to Dyment Dis-
tribution Service in Strongs-
ville, Ohio. 1 got the check
back with a letter stating
that the manual is no longer
avallable and won't be re-
printed. What's a second
owrierwho's interested indo-
ingsimple muintenance tusks
supposed to do?
FREDMACK
EASTIITHHAM, NY

o L. Freeman, who fends the
Chrysler Motors publications
r.l'--purr:m-nr, BV that auto
manufacturers are obligated
by lawr to supply an cwner's
manual with every new vehi-
ele. An additional supply of
manyals 18 also reguired to
fill requests from those [ike
¥Ourse If, Onee the hrgpph 18
:fﬂph ted, that's if, Another
prinfing is aod uswafly mode.

The inventory for any one

Invisible Enemy

BY MORT SCHULTZ

| manual is generally sold ous
tn about 18 months,

One soflution to your prob-
lem is to contact the velicle's
arigenal owner, if that's feasi-
hie, to ﬁ;rf:' ok :j"flf_'ilr she has
the glove box manual

A manual that you should
tie ahle to get from your dealer
15 the foctory service manual,
It's the best reference for any-
one who wonts to do hisoun

maintenance. The only other

thing I ean suggest 15 to buy a
Benerad repair book, such os
MOTOR Auto Repair Man

ual (Motor Publications, 555
W.a7th St., New York, NY
10019). It could very well pro-
vidle vou with the tnformation
Vi L.

Solving The
Unsolvable

I've been told that the prob-
lem | have with a 1986 Ford
Taurus is unsalvable. At
times in stop-and-go traffie
the car's 3-liter VG engine
hesitates and jumps as if it
were starving for gus.

It has been Lhis way sinee |
got the car. Does this have

something to do with the
cooling fan that seems to

work overtime?
PATRICK F. GROSS
EDMONDE, WA

Tdoubt if it has anyehing to do
with the cooling fan, but theat
dovsn't mean the condition is
unsolvahle,

In stop-and-godriving,
when the fuel supply is less
than a quarterof a fank, gos

can slosh away from the fuel

pickup. This results in fre-
queni but momentary periods
of fuel storvation which vou
feel as flat spots inengine per-
formance. You have fwo ways
to go: You can keep the fuel
supply fram falling below
ane-guarter of a tank, or you
can install @ new fuel pump
and pickup as described in
technical service bulletin

(TSR 87-22-17.

Dog Days

[ dlread the summer. Forthe
past three of them [ haven't
been able to drive my 1984
Volvo T80 GLE (V6 engine)
in slow traffic with the air
conditioner turned on, I [
do, the engine overheats. My

If you're under the impression that your battery doesn’t need m
tender loving care, because it's called maintenance-free and Cm
has side cable terminals, you'll be impressed with some contrary m
statistics. Atlas Supply Co. reportsthese survey findings: "Sixty- ™ :
eight parcent of positive battery cables and 56 percent of nega-

hv&uhh&nd&w&mﬁoded and of these 22 percent of the positive and 24 percent of nega-
tive were severely corroded.”

This doesn'l necessarily indicate outright neglect. More likely, it probably indicates that the
owners didn't look closely enough during their periodic inspections,

Don't get complacent just because you don't see corrosion. Unlike corrosion that forms on
lop of post-type batteries, corrasion that devel-
£ _FREE] ops on side-terminal batteries builds up under
£ lerminal connecting bolts.
= Since the starter motor, engine computer
system and other electronic units rely on the
battery for voltage that can be interrupled by
corroded cable terminals, you should unscrew
%X terminals from the battery every six months.

! Clean the bolt, both sides ol'tha cable termi-
~nais and the pads on the battery with a baking
soda/water paste and a wire brush, Reconnact
cables snugly and then spread a thin layer of
petroleum jelly over them, to retard corrosion
until your next inspection.

A

40

mechanic tells me he's
checked every posszible
cause, and his advice 12 to
keep the a'e turned off in traf-
fic. Is there no better solu-

tion than this?
FETER BRENNAN
DENVER, C0

There are a number of things
that should keepa Volve from
overheating with the alc on in
sl .f.l"rtﬁ?r'.

Make sure fan belt tension,
cocdand leved and coolant mix-
ture are up to par. Volvo rec-
animends anly a 50:50 salu-
tion of Volvo type C antifrecze
and twader

Make ceriain the air guide
l“il"lri i nl'|‘ L'r'.l{" .‘TFJ‘HI;E'T 1§ I'Jln‘ﬁ']'ll
and the a'c condenser and ro-
drator are free of debris,

So far so good? Then, test
the electric coaling fan fo
make sure it's working. Lo-
cate the thermal switch af the
upper left side of the radiator
There are fuwa wires. With the
ignition switch on, discon-
nect the two wires and touch
their terminals logether, by-
passing the suitch. The fan
should start. I it doesn't, the
fan or fan circuit is bad . Also,
make sure the ignition fiming
i5 st al 23° BTDC, plus or
minus 1%, with the engine
running at 2500 rpm and
| vacuum disconnecied,

If none r:f the above hr.r_ti,
there are these modificafions
fortry:

B /nstall a different fan
switeh (part No, 1274962-8),
which will netivete the fon at
a lower temperature (196" F).
Use a new rubber bushing
(part No, 127448-6) with the
new switch, Along with the
new switch, change to g 158°
F thermostat (pari No.
2734804

B A new expansion fank
pressure cap (part No.
I357390-2) will increase the
| hoiling point of coolant.

B Install o new water pump
|I pulley (part No. 12710455)

This widl also require a dif-

ferent drive belt ( part No
966976-3). The new pulley
| will increase pump speed
f Please titra Io Juipe (7
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PLYMOUTH
THE PRIDE’S
INSIDE.




VOYAGER.THE

- The only minivans with - Versatile seating for 5, 6, 7 or 8*
a 7170 Protection Plan.'

= Up to 150 cubic feet
of carrying space.

More room
Ford Aerostar.

- Easy liftback design.

» Extensive use of
rust-resistant

galvanized steel.

- 14" steel-belted

radial tires.

« Stainless steel
exhaust system.

PLYMOUTH GRAND VOYAGER LE

‘U D Powsr and Assoc., 1987 Compact Truck CS1ewskamer salmbction with overmall product quality and dealer sensce on 1986 models * Protects sngine and powesiin
bor 7 yonaes ar PO s dnd ouler By lu'_-d-“m.lutjh e 7 WG O KOO0 rmiless. S lirraibed wirtanty b desket FResinchons apply. « - Seating bor B svailable only on
Grand Voynger SE with 0L engine, suto, trans. and front bench seat. #WWith optional heavy-duty trader towing packags



PRIDE’S INSIDE.

NO. 1 IN OWNER SATISFACTION. ONLY PLYMOUTH VOYAGER
SERIES HAS FRONT-WHEEL DRIVE, CHOICE OF SIZES AND ENGINES.

« Excellent all-around visibility.

« Power rack-and-pinion steering.
Car-like handling.

ger offers the

. pru
choice of a powerful new
fuel-injected 2.5 liter

e T or V-6 engine.

- Halogen
headlights.

* u to 4;““ ih!-
towing capacity.'’

- Power disc brakes.

+» The only minivans with

~ front-wheel drive.

5770

Division ol Chrysler Motors




PLYMOUTH VOYAGER.
THE PRIDE’S INSIDE.

NEW SPECIAL VALUE PACKAGE GIVES YOU AUTOMATIC
TRANSMISSION AT NO EXTRA CHARGE WITH A 2.5 LITER
ENGINE, A SAVINGS OF $549:"

PLYMOUTH GRAND VOYAGER

The #1 minivan in owner saiisﬁ:cﬁnn
just got a lot more satisfying ° Because
now Plymouth Voyager offers a value
package that includes automatic
transmission, air conditioning,
AM/FM stereo, rear window
defroster, deluxe sound insulation
and more. A package that saves you
$549. You also get %uyuger 's front-
wheel drive, outstanding car-like

handling, powerful 2.5 liter fuel-
injected engine and Plymouth'’s
T—venr or 70,000-mile Protection
Plan’® The Iongesi powertrain
warranty of any minivan.

S 770

ger
Division of Chrysler Motors

'H'le Pride's
Inside. Before

You're Inside.

! ' Based on raditional shcker prces of separately purchased options. U0, Power & Associsies 1887 Compact Truck CSI/customer salistaction wilh overall produc

guality and dealer sendice on 1986 models. BUCKLE UIP FOR SAFETY




CAR CLINIC
{Continued from page 40)

Getting
“Forgotten” Parts

I have a 1968 Chrysler Imperial in
dream condition. What [ need is a check
valve (part No., 3004626) for a brake vac-
uum booster, 1've tried Chrysler parts
departments and wrecking yards with-
out luck. ANDREW KOLLAR

ENUMCLAW, WA

Since the number is still listed by Chrys-
ler, one would expect the part to be in
stock. Bul the part is not to be found in
the Chrysler supply sysfem. So, to find a
souree for you, I went to Hemmings Mo-
tor News. One of the places listed in the
publication that [ called has the part_ It is
Vintage Auto Parts, 24300 Highway 9,
Wooduille, WA 98072, The toll-free
number oulside the state of Washington
is(800) 426-5911. Since you live in the
state, call (206) 486-0777.

In case this outfit sells out all their
check valves for the ‘68 Imperind vacuum
booster by the time you reach if, Hem-
mingzcan be ordered from Box 196, Ben-
nington, VI 05201. The publication
usually has about o dozen pages of list-
ings for Chrysler (Mopar) parts for sale.

Lip Service

I'm having all kinds of trouble with the
transfer case of a 1983 Ford Bronco,
which was manufactured 2/82, The shift
gear and fork have been replaced three
times. The fork keeps wearing out the
lip om the gear. ['ve had the best trans-
mission shop in town working on it after
three Ford dealers failed. The last fork
and gear lasted less than 250 miles.
What's wrong? CALVIN CALDWELL

CALHOUN, GA

It sounds like lack of lubrication. But be-
fore I explain the necessary repair steps,
let me quibble a bit. The plastic lip is not
wearing out. It's melting. Inadequate [u-
brication between the fork and gear
causes the fork, which is aluminum, to
rub against the plastic gear and create
heat buildup. When the lip melts away,
the fork comes into contact with a steel
washer. Subsequently, the fork gets
worn atway. Broncos huilt after 2/7/83
have new parts installed that provide
improved [ubrication between the fork
and web and hub assembly of which the
gearand lip are part. Trucks built on or
before this date will benefit by having
these parts installed. They are:

B A new weband hub assembly (part
No. E2ZTZ-7B066-A).

W A new reduction fork assembly (part
No. EITZ-7289-B).

W A deflector (drip clip) that attaches to
the front half of the transfer case. Lubri-
cant bounces off this drip clip and onto
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Aligning The Aligner

those who don't take this precaution?

the web and hub assembly and fork. The
part number is E4TZ-7A174-C.

B A new front half of the transfer case
(part No. E4EZ-7005-D) which has the
groove to support the drip elip.

I'n addition to all this, the amount of
required lubricant has been increased
from 7 to 9 pints of DEXRON II. Unfor-
tunately, vou can't get more than 7 pints
of fubricant into the case before if over-
flotws the hole. What you have to do is fill
the case and screw in the fill-hole plug.
Then, remove the speedometer gear,
which 1s on top of the case, and add the
additional 2 pints, If this becomes a pain,
you can get a new rear case half part No.
E4TZ-7005-C).

At this point, you may be wondering if
Ford will pay all or part of the cost of the
repair. [ don't know. In your favor is the
faet that you apparently complained
about the condition to a Ford dealer
twhile the trick was still under warranty.
{1 hape you kept documentation.)
Against you is the fact that vou didn't
have a Ford transmission shop work on
it. You have nothing to lose by trying.
Wark through a dealer or call the Ford
district offtce and plead your case. It's in
Atlanta: (404) 763-6440. P

DO YOU HAVE A CAR PROBLEM?
Sual apd Maort about if. Sewd youwr guestion fo fhe
Car Clivie, Populor Wechanics, 22§ Weat 5704 51,
New Yard, NY ronig 8. Whife lelters caynol be
answered indirvtaolly, probfemes that are of geweral!
inderesd unll be dizcussea in the column,

Sections of concrete fioor on which a wheel align-
meni rack sits can be disrupted by variations in
seasonal temperature, throwing the rack out of
level. When this happens, inaccurate camber and
caster readings result, which means car wheels
may not be set accurately. Knowing this, a diligent shop owner will occasionally
test side-to-side and end-to-end level at each comner of the rack with a carpen-
ter's level and shim a low side to make it even, But you have no instant index as
to who has been diligent and who hasn't. So the question becomes, what about

Unless you've got a lot of time to spend on research, the direct approach is
ummltyywbﬁt hﬂt ‘t’m‘ll I'Mﬂh:ﬂplﬂﬂﬂhﬂllr qualﬁun the shop owner or

manager when you
bring your vehicle in
for alignment. One
good question to ask
is when was the last
time the alignment
equipment manufac-
turer pulled a routine
calibration check.
Evaluate his reply
and judge whether
you should have an
alignment job done at
his shop. After all, it's
your tires that are at
stake.

SERVICE TIPS
B |f you own a 1985-86 Honda Prelude Si
or 1886 Accord, the countarshalt flange
nut in the automatic transmission may
wark loose.

If you don't attend to it immediately, the

tranamission could be ruined. Get the car
o a dealer and let him determing if your
car is one of those affected as outlined in
TSBB7-007.
B A bunch of 1986-87 Chrysler Motors 4-
door models buill before 3/1/87 have slug-
gish or erratically operating right-rear
electric door locks. Dealers are empow-
ered to replace motors in doors with more
powerful molars.

The new one carmes part No. 4467252,
and the autharization is TSB8 08-20-87 Re-
vision A,

W Dan'tiet anyone tell you it's impossible
to get & 1987-88 Nissan Sentra or Pulsar
E 16l engine purring like a kitten while it's
running at idle. There's a new
TS5B—TS588-001—thal takes a Missan
meachanic by the hand and leads him
down the path of nﬁﬂm

W Owner complaints of various kinds of
nolses from EFI systems are being ad-
dressed by car manufacturers, and “Car
Clinie” will continue 1o bring information
about repairs to your attention. This one
concems luel-line knocking or hammaering
from the muitiport fuel-injection system of
1987-88 Chevy Celebrity 2.8-liter V& an-
gines. TSB 88-109-6E advisas dealers o
try and eliminate tha noise by replacing
the fugl-feed pipe and expansion cham-
ber assembly with a naw one (part No.
10115809).

—
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ELECTRONICS

BY STEPHEN A. BOOTH

0O YOU sometimes
wish your 18-in, color
TV would bulk-up

and give you a 6-ft.-wide pie-
ture? Well, awake, dreamer,
You can make your wish
come true—for under $1500,
As Expand-A-View prexy
Bill Bergfeldt likes to say,
the bumblebee ign't sup-
posed to fly, but does so
nonetheless.

What Expand-A-View of-
fers is an amazingly simple
retrofit package that enables
a 13- or 14-in. TV to project
an image on the company's
50-, 60- or 72-in. diagonal
screens. It isn't perfect, but
it's amazingly good, especial-
ly when you consider the
much greater cost of compa-
rably sized, 3-tube front pro-
jection TVs.

Bergfeldt's system begins
with an B-in.-dia., /2.0, fres-
nel lens assembly that atta-
ches to the TV with Velero
straps. A floor stand aims the
TV at the proper projection
angle. Also necessary is a
converter switeh that inverts
the picture on the tube so
that it's projected right-side-
up on the cutboard screen.
You ean buy a preconverted
TV from the company, or
have your local TV shop in-
stall the switeh on your own
set, Though the set will oper-
ate normally when you
change the switch position,
this is likely to veoid your
manufacturer warranty.

The key to Expand-A-
View's effectiveness is in the
company's new high-gain
BCTEENA.

Normally, a single-tube
TV would not have the neces-
sary brightness to project a
vizible image. But where 3-
gun sets use screens witha
gain-rating of 10, Expand-A-
View's 30-pound screens
boeast ratings of 18 or more.
And ves, you ean use a re-
mote control even though the
TV set hag it back to you:
The infrared beam refllects
off the aluminum sereen to

reach the TV,

Getting The Big Picture

plcture from 13-in. set.

Compared to a direct-view
tube TV, Expand-A-View's
projected image is a bit on
the soft side—though
brighter and no softer than
the screen image of most
front-projection TVs, Ulti-
mately, the sharpness and
brightness of the little TV
determines the quality of the
large-sereen image. For off-
center viewing by large
erowds in large rooms, the
system ought to be raised or
ceiling-mounted,

For more information, in-
cluding a dealer near you,
contact Expand-A-View at
119 E. 51st Terr., Kansas
City, MO 64112, (816) 561-
18496,

Play Bali!

It was a long, long winter,
but bazeball's back and all is
well with the world. In case
vou haven't already noticed,
this month's issue celehrutes

Budget-priced projection TV sends

_]

the arrival of spring with a
very informative—if some-
what offbeat—view of the
game by former pitcher Jim
Kaat, who now provides the
TV and radio commentary
for the world champion Min-
nesota Twins. (See “Foul
Ball!"” on page 82.) What has
this got to do with electron-
ics? Hang in and you'll see,

Kaat's story is a no-holds-
barred look at baseball's out-
lawed practices, among them
the use of corked bats. One
player often accused of the
deed last year was Howard
Johnson, third baseman for
the New York Mets. Though
Holo's bat passed X-ray ex-
ams with flying colors, the
shadow of doubt is hard to
gshake. But in the course of
researching this month's sto-
ry, PM turned up some infor-
mation that might clear the
ballplayer’s name.

It seems that a micro-

processor chip, not cork,
might be responsible for
Johnzon's 36 homers.

Throughout the winter
preceding the '87 season,
Johngon practiced his hand-
eye coordination on a com-
puterized, audio/visual de-
vice called START (for
Sports Technique And Reae-
tion Trainer), from Innova-
tive Training Products of
Syosset, New York. Quite
gimply, the briefease-size
machine recreates real game
situations in smaller set-
Ltings.

In Johnson's case, the
START computer and three
red lightbulbs were set up at
the distance of a pitching
mound from home plate,
where two batting tees were
placed in the expected loea-
tion of an inside and outside
pitch, The three lights at the
mound would indicate, ran-
domly and unpredictably, an
inside, outside or knockdown
pitch. Upon seeing a light
Aash, Johnson had half & see-
ond to react appropriate-
ly—about the speed of an 80-
mph fastball. A buzzer kept
time.

How did HoJo do? Accord-
ing to the manufacturer, his
reactions improved to 0.4 se-
cond—the equivalent of hit-
ting or ducking a 100-mph
faztball,

Johnson also used START
to hone his base-stealing
skills. With a major league
12-ft. lead, you have 1.2 see-
onds to get back to first safe-
ly on & pickoff throw, This
winter, he worked on his
fielding.

START was originally de-
veloped for tennis, and has
been used by Ivan Lendl and
Martina Navratilova. [t's
driven by a variety of ROM
computer cartridges, so de-
pending on the sport and the
drill, the system ranges in
price from $1400 to $2500,
Thiz should drop as the num-
ber of individual, team and
institutional eustomers in-

creases, (Ploose hirm to page 48)

4&
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When You PHaId
You Need A Battery Thiat Works Hard
oSy

DEEAN | REREANY
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Eveready, Super Heavy Duty Batteries.
All the power you need to get the job done.
Even when it's play. At a price that isn't heavy duty.

%y EVEREADY.




ELECTRONICS

(Contimued from page 46}

Three Strikes

Although [ wouldn't trade season's tick-
ets for a projection TV, I've got to admit
it's the next-best thing—especially if
the set's hooked up to a satellite dish.
Trouble is, dish owners won't be able to
tune-in on a daily baker's dozen of pro
games anymore, Satellite TV has taken
a called third strike, at least where
baseball’s concerned,

As it is, you need a descrambler to
watch many popular programs these
dayz. Now, the confederation of finan-

clal interests known as Major League
Baseball plans to seramble all feeds, di-
rectly from the parks, And the seram-
bling system used is not compatible with
the one intelligible to household decod-
ers. If this were not enough, a court in
Minnesota recently ruled that picking
up a feed and showing it for commercial
gain is illegal—and fined three Twin
Cities area bars for doing so last vear,
Uintil the program owners offer a
package that permits you or your local
tavern to pay to view these games, all
vou can do is enjoy what's available on
local broadeast, eable or radio. If you
want to see more baseball and need a

i
{
I
|
|
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%300 to replace.’10 to repair.

Now there’s a wood filler for the big jobs, indoors or out.
High Performance Wood Filler by Minwax. It won't shrink, @ p
crack or fall out, It hardens in 15 minutes and can be
sanded, planed, drilled, painted or stained.

o

NER

If the wood is soft because of rot, 4;‘@_, {;f;___,ﬁ'!_‘.
prepare a rock-solid base with High B HINWAX
Performance Wood Hardener. £ s e
Send today for our free 30-page
booklet, Tips on Wood Finushing.

Minwax Company, Inc., Dept. PM-097
PO. Box 426, Little Falls, NJ 07424.

High Performance Wood Filler

" MINWAX

laugh, check out two videotapes at your
rental store. “Funny Side Up"
[Scotch/@M, (800) 328-5727] delivers 45
minutes of major-league bloopers. “Not
So Great Moments In Sports" [HBO
Video, (212) 977-8990] runs 54 minutes
and is worth the money if only for Gay-
lord Perry’s spithall seminar.
Whatever you do to kill time between
ballgames, do not attempt to cork a bat.
Master craftsmen Rosario Capotosto
dicl the one that illustrates Jim Kaat's
story. Ko burned a drill bit in the pro-
cesg, and lost his sense of humor when
machining block cork into a dowel, “Bat
doctoring,” he insizts, “is a good way to
drive yourself batty, Just building the
Jigs is a challenging job, and I don't rec-
ommend it as a weekend diversion!”

Busy Signals

Happily, the videophone format-war
that was brewing between Mitsubishi
and Sony (“Electronics,” page 50, Feb.
'88) isn't going to happen, A ministry of
the Japanese government has gathered
all the parties at the conference table to
work out their differences. Details are
not yet available, but you can rest as-
sured that one company's videophone
will “talk” compatibly with another's.

Meanwhile, in caze you were wonder-
ingif a videophone gives outside parties
an opportunity to spy into your home,
1984-style, the answer is no. Only you
control the output from the videoeam-
era in the phone. But this doesn't mean
vour domicile will be entirely impervi-
ous to electronie intruders, any more
than yvour telephone can currently re-
Jeet nuisance calls,

In fact, the videophone might breed a
whole new type of obscene phone call—a
video equivalent of the “breather.” Un-
til the manufacturers of videophones in-
stall modesty panels over their screens,
your only defense against the phone-
flasher is Lo take the video part of the
videophone off the hook. Or, you might
invest $50 in another new device called
Privacy Plus.

According to Marchetta Distributors,
which sells the unit, the device protects
you from unwanted calls by requiring
the caller to enter a 4-digit access code
after making the connection to your
line, This code is available only from
you, and you can change it. [fthe codeis
not entered in 10 seconds, the call is ter-
minated.

Privacy Plus patches between your
phone and its modular wall jack. To or-
der, call Marchetta toll free at (800) 547-
B921. No access code is needed.

Late News

The National Bureau of Standards has
withheld approval of the Copycode sys-
tem, proposed by CBS as a way to pre-
vent digital audio tape recorders from
eopying CDs. Stay tuned. ™



We gaveKing Kong'Bundy a
HEADSTART computer and he learned
to use it in 23 minutes!

(with no instruction book, previous computer
training, or help from his coach)

with built in serial and parallel ports for a printer
and modem. Plus additional ports for 2 joy sticks,
mouse and light pen plus 7 IBM’ slots and a hefty
135 watt power supply for future expandability.
(Also included are all these free software
programs: ATL;™ Skill Builder,
Executive Writer;™ Execu-
tive Filer;™ MyCalc;™
Hot Pop-Up™
Services, plus

‘King Kong' Bundy is no dummy.

Once he plugged in Headstart™
there mf no stopping him.

He pressed the on’ buttons and every- :
thing was there on the screen (he didn’t .
need an instruction book). Headstart™ logi-
cally guided him step by step through word
processing, spread 5151‘!:’:5 and data bases,
simply by Eunching up the keys

Headstart™ told him to. King Kong 5
couldn't believe he was actually ;ﬂ‘:‘:{lg; anén
operating a computer like a pro dincounts for

inonly 23 minutes' Thanks to
Headstart's™ exclusive Operating
Environment (using a computer =
all by yourself is as simple as

A-B-C{u It's about time the
computer’s built-in brain
was used so the average

guy or gal can use a
computer without going
through a mountain of

accessories and
software.) Of
course, Headstart™

is backed by a free
| year limited war-
ranty and an exclusive
optional low cost
extended coverage offer.

arebard Monoachneme monriar,
ational RGE Color moniior, extra

instruction books.
For all its simplicity, _""":::

Headstart™ is a powerful . ]
mﬂmpmmf —~~ § U ETS
compatible system — 1 - ==
f.ﬂf.ﬂﬂ.dfl&]_mﬂi FDITORS Authorilative "%

It's packed with an HIOKCE | ™60 woRLo*
- == GAZN

ultra fast 8 MHz '
— " CALLS HEADSTART™

Intel 8088-2 . = i 6= | “THE BEST PC SYSTEM
rocessor, 512K ' ' WE'VE EVERSEEN !

AM memory FOR [ﬂ_ﬂ]"ilf_}f.
expandable to 768K, —
two 360K disk drives % ="

Announcingathe World's First fully IBM compatibl
computer that's so easy to use, it will bring

out the genius in you. ™

: by Vendex
For the Headstart™ dealer nearest you, call 1—800-882—1888 .

Wendes Pacific. Inc., 40 Caiter Mill Road, Great MNeck, Mew York 11021 (516 4536253
Wendes Tirtso 888-XT Heailstart Computer Svsbem is a trademark of Vendes Pacitic. Inc, IIM® is a rademark of Enbernatiomal Business Machmes Corp. AT SKELL BULLDEH is o irademark of Americsn
Training |riermatiomal. HOT™ Deskiop Manager is a trademad ol Eserutie Sestems, Inc. MvCalc™ is a registered rrademark o Soltwane Tioleorks, Excugive Filer™ and Exeoulive Weiter™ are irslemaris of
PaperrBack Sodlware Irtermational Intel i s traclermack of ntel Corp Lotus® 1-3-3 @ 8 regisened fradsmark of Lotns ﬂlmql-nrmwnl Comporation. & MET Verdes Macilic, Iee . ARl mghis peserived
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WORKBENCH BASICS

BY ROSARIO CAPOTOSTO

How To Appl)_r A Wax Finish

OS8T factory-built
furniture has a wax
topeoat that adds a

rich luster to the wood's sur-
face while protecting the fin-
ish, Therefore, it's important
to maintain a protective wax
finish on your furniture in-
cluding shopbuilt projects.
There are many liquid and
spray-on furniture polishes
available, but the one recom-
mended by professional fur-

the elbow grease—with a
soft, dry cloth. An electric
polisher with a lamb's wool
bonnet can also be used.

Stop buffing when the sur-
face acquires a uniform, |
highly polished sheen. A sim-
ple thumbprint test will de-
termine if more buffing is
needed. Push yvour thumb on
the surface. If a clearly visi-
ble thumbprint is left, contin-
ue buffing, Wait about one

niture finishers is old-fash- hour and then apply a second
| ioned paste wax. This is | wax coat. Buff the second
usually a blend of carnauba coat toa lustrous sheen.
wax, beeswax and turpen- If a furniture piece has
tine. When applied and several coats of old, dirty
buffed properly, paste wax wax, it's best to clean off the
forme a surprisingly hard, wax and start from scratch.
durable protective coating, Llze naptha or mineral spirits
A waxed piece that has on a soft eloth to remove
grown dull and flat canoften | built-up wax safely ofi pieces

be revived by simply buffing
the surface with a soft, dry or paint. On lacquered sur-
eloth. If this fails to restore faces, use mineral spirits,
the luster, then it’s neces- | Spread on a thin, even coat | will be nearly imposzible to | Naptha may dull a lacquer

To obtain a professional-guality wax finish on wood furniture, all you finiehed with varnish, shellac

need is some paste wax, a soft, dry cloth, and some elbow grease,

Eary to rewax. and allow it to dey about 20 | buff out. Onee the wax has | finish. Once the surface is
Apply paste wax with a | minutes. Don't overupply the | dried, buff the surface by | clean, apply two coats of

soft, water-dampened cloth. | wax, Athick, heavy waxcoat | rubbing briskly—don't spare | wax, m™

g £id) , i

Sarary &

A highly polished surface is achleved by rub-  An electric drill fitted with a pollshing bonnet  If you can press a thumbprint into the wax
bing briskly with a soft cloth. Be sure to ap- speeds the buffing process. A right-angle drive coat, then more buffing Is required. The final
ply a thin coat. Don't overapply the wax. accessory converts the drill into a polisher., wax coat should dry hard and reflective,

| Use naptha or mineral spirits to clean the sur-  Apply paste wax with a soft, water-dampened Hand-rubbing will be more effective If you
| face prior to waxing. Rub gently with more  cloth, Apply an even coat and allow the wax to wrap the cloth around a firm rubber sanding
solvent to entirely remove the old wax. dry for about 20 minutes before buffing. biock. The blocks are sold at paint stores.
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AUDIO

BY FRANK VIZARD

Hi-Fi For Video
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ERE'S AN update on
the inereasingly so-
phisticated hi-fi re-

cetvers used to anchor audio/
video home entertainment
centers. Among the most
feature-laden of these units
is Kenwood's KR-V 1268 ma-
chine. The list price iz $650,
not too bad considering what
you're getting for the money.
The KR-V126R pumps out
125 watts per channel and
has most of the audio fea-
tures found in any compara-
ble receiver. Less common,
though, is the inelusion of
three modes of surround
sound, one of which is for use
with videotapes encoded
with Dolby surround sound,
Flexibility, though, is real-
Iy the receiver's chief attrib-
ute, The 20 presets of the
KR-V126R allow you to pro-
gram stations not only from
the radio, but also from
broadeast and cable TV chan-
nels., Alternatively, the pre-

sets can be used Lo classify |

radio stations by musical cat-
egory. If, forexample, jazz is
the category selected, the re-
eeiver will display those sta-
tions preset for jazz. The
KR-VI126R can also be preset
using the station's popolar
name or call sign.

From a recording stand-
point, the three video inputs
offer a great deal of flexibili-
tv. There's also an Audio In-
Jection feature that makes it
easy toadd a soundtrack onto
a videotape.

52

The KR-V126R also gports
a built-in 7-band equalizer
with its own spectrum ana-
lyzer—a particularly useful
tool if you're making cas-
settes for a dramatically dif-
ferent environment, such as
a rar interior. The equalizer
also has 10 preset positions,
five of which are fixed, so
that specific equalization for
different types of musie re-
main on file in the receiver's
memory.

Bits ‘N’ Pieces

*Two bits” used to be slang
for 26 cents, but in audio
thes=e days it's used to differ-
entidate a new elass of com-
pact dise players.

An extra two bits is what
the newest CD players from
Technies, Onkyo, Akai, Pio-
neer and Sony have over
their 16-bit counterparts,

S0 what does an extra two
bits buy you? Simply put, the

Kenmwood's remote-controlled recehver offers 125 watts per channel and many video functions.

extra two bits mean better
decoding of the digital infor-
mation on the compact dise,
particularly as it relates to
the fidelity of low-level musi-
cal information.

To understand the signifi-
cance of this you must re-
member how CD players
work. Digital-to-analog con-
verters (DAC) translate the
numbers encoded on the dise
into musie. Standard 16-hit
CD players sample the music
in sections represented as 16
digits in length. If the sam-
pling window were widened
to 18 digits, the encoded mu-
gle eould be decoded more ac-
curately,

The effectiveness of 18-hit
CD players can be seen in
their signal-to-noize (S/N)
specifications. The older 16-
hit CD players gonerally
achieve a S/N ratio of 93
dB—not shabby by any
means. The 18-bit CD play-

Technlcs” 5L-P990 |above) is one of the first CD players

with improved, 18-bit sampling. Sharp RG-FB16&
|below | deters car stereo thieves with pop-out module.

ers, however, achieve
S/N ratios of 103
dB—truly remark-
able,

The 18-bit CD play-
ers also have more go-
ing for them than just
an extra two bits,
Technies' SL-P990
maodel, for example,
sports two DACs for
each stereo channel.
The idea is to eliminate
any distortion that
might oecur at the zero
crosspoint between the posi-
tive and negative voltage
swings of the signal, as it
changes from digital to ana-
log form.

Digital erossover distor-
tion might not be high on
your list of world problems,
but the SL-P990 does have a
number of features that will
make your life easier, Chief
among them iz an edit guide
that automatically computes
the songs and the playing
times that will fit on each side
of a selected blank tape.
Tapers will also like the
“Auto Peak Level Search”
feature. This ecans the entire
disc for the highest signal
peak, thus allowing you to
set your record levels aceu-
rately.

The Technics SL-P990
lists for 3825 and has a lot of
cunvenience features and in-
ternal engineering that justi-
fy the price. The same may
be said of the other 18-bit CD
players on the market,
Prices may vary somewhat
according to the inclusion or
exclusion of certain features,
In any event, for the first
time—at least in my mind—
there's a very quantifiable
difference between CD play-
ETH.

Stealth Radio

“No Radio” is a sign of the
times, particularly in urban
areas where a note to that ef-
fect is o common site on ear
windshields and windows.
Many of these car owners

{ Please hurn lo page 57)



Only NRI teaches you to service all computers
as you build your own fully IBM:-

compatible microcomputer

Do st e oy s o

or every

business, education, and personal

computer use, the demand for trained
ter service technicians

forward. The Department of Laber

ranks computer service high on its list

of top growth fields, with accelerated

demand creating more than 30,000 new
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AUDIO
{Comtinued from page 521

have cassette receivers that pull out of
the dashboard for safekeeping. The only
problem is that heavy, bulky car radios
are a chore to carry around.

A more lightweight approach is being
adopted by Panasonic, Technies and
Sharp. The CQ-E430 and CQ-E410 from
Panasonic and its sister units from
Technics are installed so that the ampli-
fier section of the cassette receiver re-
mains in the dashboard. This means that
you remove only the lightweight tuner
and cassette sections. These removable
units list for $400 and $500, respective-
ly, and have a variety of features conais.
tent with other removable units in this
price range.

Sharp, however, has the most light-
weight approach to theft protection. All
the key operating controls of Sharp's
RG-F&16 cassette receiver are centrally
mounted on a 2-in. rectangular front
panel that pops out to render the unit
useless,

Onee the control module is removed, a
bright yellow-orange warning sign be-
comes visible and indicates that the RG-
FB16 is inoperable. Unfortunately, a
thief may have to break the window first
to see the sign.

The RG-F816 lists for $350.

Hi-fi companies are betting that the new
3-in. eompaet dise format will become
the darling of home entertainment. The
20-minute mini-CDs retail for around
$4, a price many expect will help stimu-
late the sales of CD players. Existing
CD players must use an adapter to play
the mini-CDs, but the drawers of some
new CD players are being molded so
that they will play both standard size
and the mini-CDs without an adapter.

While the 3-in. discs are likely to find
their way into home and portable audio
products, their use in car CD players at
this point seems ill-advised.

CDs are dropped into most home au-
dio units but car players suck in the dise,
a motion that is likely to dislodge the
mini-dise from its adapter.

Since there is no easy way to remove
the jammed mini-CD from the player,
you will have to return to your auto-
sound dealer for help. At thiz point you
might experience warranty problems
because chances are the adapter you
used was not made by the company that
made the CD player. You'll be in bigger
trouble if more companies follow the
lead taken by Pioneer—which recom-
mends that the mini-CDs not be used
with its products at all.

The mini-CDs also present a problem
for home and car CID changers, so don't
expect a solution to the problem of mini-
CDs anytime soon.
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Hi-Fi Legend

Bose Corp., the well-respected loud-
speakermaker, is using the expertize
gained in developing autosound sys-
tems for Deleo/General Motors and ap-
plying it to cars from the Acura division
of Honda, The Bose/Acura system now
available as an option in the Legend is
similar in many ways to the system de-
veloped for Deleo, but the Japanese
have fine tuned it just a little.

One example of this fine tuning (no
pun intended) is the AM/FM cassette
receiver, Performance-wise, it seems to
be on par with comparable Delco units,
but the Alpine-made unit in the Acura
has some nice extras. I particularly
liked the volume control, atoggle switeh
that juts out from the control panel for
easy use. In our test car, though, the
volume eontrol proved a mite redundant
gince the same type of switch also ap-
pears higher up on the dashboard just
behind the steering wheel.

Just below this second volume control
is another button which advances the
tuner tothe next preset station in either
direction. In the tape mode, this same
button advances the tape in the desired
direction to the next selection. I think
every car should have these types of
controls on or near the steering wheel.
The convenience they offer is wonderful
and they make for safer driving. Unfor-
tunately, the operating controls of most
radios require you to glance away from
the road for the second or two that could
make all the difference in the world.

The Acura system is a4 speaker array
comprised of two 4.5-in., full-range
drivers in the doors and two 6 »x 9-in.
full-range drivers in the rear deck. Each
speaker is powered by its own 25-watt
amplifier, capable of 50-watt peaks.
Each of the four speaker/amplifier as-
semblies also contains an electronic
equalization circuit that contours the
sound to the interior of the Acura Leg-
end.

The Acura system also deserves ku-
dos from a design standpoint. Speakers
are installed in the doors without sacri-
ficing legroom or map pockets, a feat
largely due to the downsizing of the am-
plifier—a development that oecurred
some 18 months ago but which has not
worked its way into many cars until
now. In addition, the rear speakers are
effectively hidden from view—no flag-
waving logos in evidence for a change.,

PM’s ears found the soundstage to be
placed slightly behind the driver, anim-
pression caused perhaps by the large,
assertive 6 » Bein. speakers in the rear
deck (most Bose systems have uniform-
ly sized speakers throughout the car).
While the sound is far from unpleasant,
the slight shift to the rear is noticeable.
Like other Bose systems there iz no way
you can make an adjustment sinee there
is no front/rear balance control. ™

At Armstrong, we've been
building toughness into our
tires for over 75 years.

Like our Five Star premium
radial. With a road gripping all-
season tread, an aramid-over-
steel Durafold™ belting system
and our best 50,000 mile
limited warranty.”

See your local Armstrong
dealer today for the tires built
tough as a rhino.

*For complete details contact your
Armstrong dealer.
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PHOTOGRAPHY

BY STEFHEN A. BOOTH

;Tqés_: The Year Of

The Bridge

HE LINE between
single-lens-reflex
3bmm cameras and

their auto-everything, com-
| pact rangefinder cousing has
| been blurring for
| Bome time now.
But 1988 will be
remembered as
the year when
CAmeria manu-
facturers erased
the distinetion
| completely.

Step up and
shake hands
with the “bridge"
CAMEri.

This merging of ver-
gatility and automation
gelled during the recent Pho-
to Marketing Assn. show in
Chicago, where cameras for
the new model vear make
their debut. Count Kyocera,
Olympus, Chinon, Pentax
and Canon among the avant
garde,

As you're probably aware,
the small, lightweight 35mm
compact rangefinder offers
point-and-shoot simplicity.

Tips For

Better Pictures

L R R RN RNy

VEN THE most advanced

auto/program camera
must rely on the photographer
to choose the right film for the
job in order o take full advan-
tage of its exposure capabili-
ties. Films are rated by the
International Standards Orga-
nization. Higher ISO values in-
dicate more sensitivity to
| lighi—that is, the film is able to
capture an image with less ax-
pasure to light.

The price we pay for greater
sensitivity, or speed, is image
quality. Grain and contrast in-
crease with higher-speed
films. Use slow films, such as
IS0 25, 50, 64 and 100 for opti-
mal quality.

Motion stopping, particular-
ly under low light, requires fast
films such as IS0 400, 800

| Focusing, shutter

and aperture settings, even
film advance, rewind and
speed selection are automat-
etd. What the auto-every-
thing rangefinder has lacked,
until recently, is the ability
to vary the focal length of the
built-in lens, and to mateh
the viewfinder image to the
image the lens sees. Single-
lens-reflex cameras let vou
change lenses at will, and

You focus OM-88
with powered
thumbwheel on
CAMEra’s rear
panel.

lens will get. Although many

SLHRs offer a great deal of

computer-driven automa-
tion, they are bulkier and
heavier than compacts.

To bridge the gap, camera

makers have introduced bifo-
cal or dual-lens eompacts in

the past two years, These

point-and-shooters give you
a choice between a moderate

Choose The Right Film

and 1600. These films are ol
tenfar too sensitive for daylight
shooting.

The camera, therafora, will
be greatly limited in its expo-

sure range. Medium-speed
films, 1SO 100 and 200, are
ideal for general daylight and
flash photography. !

Keep in mind that changing
the IS0 setting on a camera
will effect exposure and notthe
film's sensitivity. A discrepan-
cy of more than twice between
the values may require spacial
processing

The photos seen here were
taken with 400-speed film.
Carry a roll of IS0 400 film in
your camera case aven when
planning 1o shoat in daylight.
The extra speed may come in
handy for shooting with lele-
photo lenses, or in the shade,
or to obtain the fastest shutter
speed possible for action
shots. 1SO
help oul for “available dark-

what you see through |
the viewfinder is what the |

400 films will even |

wide-angle 35mm lens and a
“portrait” telephoto T0mm
setting. Meanwhile, many of
the same manufacturers
have introduced SLEs with
interchangeable autofocus
lens systems. What's been
lacking is a small, light-
weight 85mm camera with
computer-programmed ex-
posure automationand a
built-in, autofo-

Sharp, in-focus picture of double |
subject, like that above, was
taken with new Chinon with tri-
ple-beam focusing. In top photo,
a camera without the new fea-
ture focused on the background
between the subjects.

cus lens that offers a broad
variety of focal lengths you
can see through the view-
finder, Finally, it's here,

In a sense, it was here last
vedar in the Pentax 1QZoom
(see “Photography,” page 28,
Nov. '87). This neat little
compact sports a 356- to-
T0mm zoom lens plus a view-
finder and flash that track
with the lens, This spring’s
introductions from Kyocera
(*"Photography,” page 50,
March "88), Olympus and
Chinon build on the basic
Pentax design but in most
cases either offer greater fo-
cal length (1056mm in the case
of Olympus) or more auto-
mated and ereative options,
Most strikingly, the “bridge"”
cameras don't resemble their
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film-shooting forebears. With the ex-
ception of the Pentax and Canon en-
tries, the new models look more like a
cross between binoculars and video
cameorders—with a right-side hand-
grip and all,

You'll get an upfront view of these hy-
brids—along with hands-on field tests
—in upcoming columns. For the mean-
time, suffice to say the Kyoeera Samu-
rai, Olympus Infinity Super Zoom,
Chinon Genesis, Pentax [QZoom-T0and
Canon Sure Shot Multi Tele are worthy
of your consideration if you're looking
for a camera that can “do it all” with a
minimum of fuss, If vou're looking for a
bit more creative control, you might
give the Olympus OM-88 a tryout. Basi-
cally, it's an SLR with power focus
—another bridge, if you will. It does not
focus automatically, but instead of turn-
ing a focusing ring on the lens, you ma-
nipulate a thumbwheel until the camera
tells you that your subject's focused,
The eamera sells for $380, ineluding a
bilimm £/2 lens.

Hocus-Focus

If point-and-shoot compacts have one
failing, it's in the unintentional misuse
of their autofoeus operation,

Sometimes, usually when shooting
two or more people, the user fails to tar-
get one of the subjects within the view-
finder's focusing brackets, Instead, ina
misguided attempt to compose the
scene, the photographer has the focus-
ing brackets aimed at thin air. As a re-
sult, the camera mistakes the back-
ground for the subject, focuses
accordingly, and makes a blur of the de-
sired image. The out-of-focus picture of
the two boys, shown opposite, occurred
because the brackets were beamed on
the gap between them.

Camera maker Chinon has come up
with a solution to this problem, Instead
of having a single infrared focusing
beam tied to the central brackets, the
company's Auto 3001/MAF camera
($350) boasts a triple-beam system that
spans the viewfinder area. The closest
object to the camera that is sensed by
any of the beams is the object that will
be in focus. In this design, Chinon is
playing onthe odds that the desired sub-
jeet iz usually the one elosest tothe cam-
era. It's not a foolproof assumption, but
it is one that probably will yield correct-
ly focused pictures more often.

Creative Options

Another eriticism often leveled at com-
pacts is that their preprogrammed sim-
plicity inhibits creativity in the cause of
accuracy. You can't use specialized
lenses, or lens filters for that matter.,
The latter claim is no longer true.
Cokin, the French company known
for its camera and video filters, has
come up with a system for point-and-
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Colcin creative filters fit compact cameras.

shoot eameras. Basically, the filter
holder is attached to the bottom of the
camera with Velero fasteners, and
square filters are simply slipped into the
holder.

Nearly a dozen creative filters are
available, for a variety of special effects,
The first system was designed for Min-
olta cameras, but will work with most
other compacts on the market. The fil-
ter holder costs $20 with one filter.

B&W Is Back

I must admit that the percentage of
black-and-white photo entries to last
year's contest—=25 percent—surprised
me a bit and delighted me a lot. Real
men shoot b&w for the challenge (but
this doesn't explain why three of the
four honorably mentioned b&ws were
shot by women).

Photo companies are onee again pay-

ing serious attention to bé&w. For exam-_
ple, Kodak's new T-Max 100 and 400

films soon will be joined by a film rated

at [50-3200 (and capable of being

pushed to IS0-50,000!). Fuji now offers

its [80-400 Neopan Professional in the

U.5., Agfa weighs in with Agfapan, and

Ilford offers XP-1 (which can be pro-

cessed in color chemistry and shot at

180-200 to 1600).

To make b&w shooting easier, Kodak
has resumed processing the films in its
labs, If you run your own darkroom, Il-
ford’'s new Multigrade 111 paper will
make the job go more quickly.

Ready, Aim, Fire!

Get your cameras cleaned and loaded.
Next month's issue features aspecial re-
port chock-full of summertime photog-
raphy tips from the pros. ™

RIDE
THE

II!’uIII

At Armstrong, we've been
building toughness into our
tires for over 75 years.

Like our Norseman All
Season. With a road gripping
tread, a woven aramid
Tredloc® belting system and
our best 40,000 mile light truck
limited warranty.”

See your local Armstrong
dealer today for the tires built
tough as a rhino.

*For complete details contact your
Armstrong dealer.
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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.

TOLI

; .
YWY, and CANAI

FREF 800-245-1310 [

1 o4 14
| D=0t 10 |

.8 __§ B _§ § § &8 & N ¥ B ¥ 5 B B 3§ BN B
INC.

* ANTIQUE & CLASSICAUTOMOTIV
2 [ | have enclosed $1.00. Send me your complete, full color brochure,

100 S5onwil Drive, Dept. PM-588, Buffala, N.Y. 14225
Charge my: [ MasterCard  [1VISA [ Diners Club [ American Express

Account Exp. Date
SName

Address

City State Zip
Home Phane | I Bus, Phone | |
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Exercise
More vitt Less

BMORE EFFECTIVE By dup- ) MILESS TIME Because Mordic-
licating the motion of cross :uuntry\‘; Track is so efficient, you
skiing, the world's best exercise, burn more calories and
MordicTrack provides the get a better aerobic
ideal aerobic workout, workout in less time.

BMORE COMPLETE BNO IMPACT Run-
Unlike bikes and other ning and some aerobic
sitdown exercisers, workouts can cause
MNordicTrack exercises painful and poten-
all the body's major tially harmful jarring,
muscles for a total A Nordiclrack workout

body workout. is completely jarless.
BMORE CALORIES BNO DIETING No
BURNED In tests at a other exercise machine

burns more calories than
Nordiclrack...s0 you can lose
weight Faster without dieting.
BNO SKIING EXPERIENCE
! REQUIRED Easy and fun to use.

FREE BROCHURE AND VIDEO |
Call Toll Free Or Wite:

major university, NordicTrack
burned more calories than an
exercise bike and a rowing
machine.”

BMORE CONVENIENT With
MNordicTrack, you can exercise in the |
comfort of your home.
MordicTrack easily folds, requiring
storage space of only 17" x 23",

141 Jonathan Bivd. M. Chaska, MN 55318

[T Please send free brochure
[0 Alsa free video ape 71 VHS [ BETA

*Seientific 1est results ineluded in
MNordicTrack brochure
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HINTS
FROM
READERS

If you're like me, you've discovered
that at least one of the wood screws to
be removed in a repair project simply
refuses to budge. Instead of exerting
that extra bit of torque that may
cause your screwdriver to slip out of
the slot and ruin the head, try sprin-
kling a small amount of abrasive grit
into the slot. This will help the screw-
driver stay in place by providing bet-
ter traction. Extra leverage can be
obtained by using a screwdriver bit
installed in & brace, or, if the driver
shafl is square, fitting a wrench to the
shaft. —Walter Burton

Push-Stick Holder

One frustration for woodworkers is to
begin jointing a long board only to find
that the push stick, necessary for
safely completing the pass, is some-
where else in the shop. This idea
solves the problem. Attach the push
stick to a cord which runs through a
pulley mounted on the ceiling. On the
other end, secure a weighted can. To
keep the can from hitting anything,
get up a eardboard tube for it to ride
in. Now the push stick is available for
use and automatically retracts until
the next time. —Robert Tupper

State fip |
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DRILLIT,
STEPON IT
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AND ITLLSTILL LAST A LIFETIME.

Outdoors, what you build has With LifeWood everything is For a copy of our limited
to face a lifetime of abuse. That's precision cut and designed to fit lifetime warranty and your nearest
why you need wood that’s guaran-  together—from spindles to siringers LifeWood dealer, call 1-800-328-
teed to last. LifeWood™ from —s0 any size project goes together 4646, ext. 725, LifeWood. Fora
Weyerhaeuser. easily. litetime of outdoor living.
LifeWood is a full line of 40 To find the best wood for build-

CCA treated lumber and decorator  ing outdoors, just look for the red
specialties warranted for as long LifeWood tag. LifeWood can take what
as you own what you've built you or Mother Nature can dish out FAN Weyerhaeuser



FORD

Profile in quality #5. For the Tth vear in a row owners of Ford Motor Company cars and trucks
have reported fewer problems, on average, than owners of any: other vehicles designed and bwlt in - [TTTEIEE

North America® And this reliability is backed by Ford with a 6 year/60,000 mile powertrain
warranty on all Ford, Mercury and Lincoln cars and Ford light trucks**

One more reason
Ford Motor Company
has designed and built
the highest quality
American cars and trucks
for7years running.

Quality is Job 1.

FORD = LINCOLN » MERCURY » FORD TRUCKS + FORD TRACTORS

*B}L‘ﬂ"(i LML I J.I\I'I'r.HFﬂ Ifr il“'lll‘r-n'flljﬂrll Ilnllll""ln j” H ‘“.'fl‘"ﬁ Ifr SUMYEVS lrr LHI‘JH? IT“ll.Ii'I.H lIl'ﬁiH_TIl"[I Hlld hu].h in H{mh mfﬂcﬂ_
**Restrictions and deductible apply. Ask vour dealer for a copy of this limited warranty. Buekle up—Together we can save lives.
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HE PIT AREA
at Indianapolis

Winning races also comes

ship driver—and team
owner of what is almost

Motor Speed- natura[ly to Paul Newman. certainly the strongest

way, alive once
again with the aural sen-
sations of horsepower ___

BY NORMAN 5. MAYERSOHN
Contributing Editor

driverfcar combination
at the Brickyard—Paul
Newman has come to In-

after eleven months of raceless hibernation,
teems with celebrity spectators on Memorial
Day weekend, each one eager to make small
talk with the racing legends who have come
to contest America’s 500-mile classic. But
there is one star in the erowd, proprietor of
the most recognizable pair of blue eyes
among all of today's screen actors, who is
here for more than visibility. Carrying the
weighty eredentials of a National Champion-

dianapolis not to socialize, but to win.

In feeding the hunger of fans, Newman's
second career, in auto racing, has repeatedly
been given the once-over-lightly treatment,
But to dismiss these fast-lane activities as
some personality short circuit or 8 Walter
Mitty weekend lark would be an unfortunate
error, The urge Lo compete on a race course
hooked him years ago, when acting and rac-
ing intersected in the 1968 film, “Winning.”

P PHCTD BY HLIMPHREY SUTTON
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And with typical Paul Newman deter-
mination, he'll be at it until he's mas-
tered every subtlety.

The fact of the matteris, Newman's
attraction to motorsports is complete-
ly free of the motives that attract
most participants. Already at the
peak of his profession and financially
gecure (to understate things a trifle),
Newman is hardly here for the glory,
the public acelaim or the winner's
payout, His life's long list of accom-
plishments won't wither if he fails to
become the SCCA Trans-Am champi-
on this year, or if his team’s Indy ef-
fort comes up short,

Why race, then?

“Why not?" Nemwan shoots back,
effectively turning aside the question
of a sports writer who certainly never
gampled the thrill of 600 horsepower

under his right foot, or mastered a
150-mph corner, or saw his team's
driver take the checkered flag,

The determination to exeel that
propelled Paul Newman to greatness
in his acting career shines through in
his Indy racing partnership as well.
As co-owner with Carl Haas of the
team that employs Mario Andretti,
Newman ig a key member of a true
front-row operation. Formed in 1953,
the Newman/Haas/Andretti triumvi-
rate won the CART Indy ear champi-
onship in 1984, It doesn't hurt, of
course, that Haas is the American im-
porter for the Lola racing chassis,
owner of the team that dominated
Can Am racing in the late "70s and for-
mer employer of luminaries like Jack-
ie Stewart and AlanJones.

This season, for the first time in =ix
yveuars, the question of Andretti's an-
nual contract renewal made a gener-
ous contribution to the yearly game of
musical driver seats. Porsche courted
Mario to shoe its new Indy car entry,
and it was clear there were serious
deutsche marks involved,

No doubt Newman tried every
form of persuazion Lo keep Mario,
short of a promise for the leading role
in his next film, as Andrettiis a key to
Newman's enthusiasm for the team,

JTTON

A PHO T BY HLREHREY

Together for their sixth season, Newman
confers with Andretti and partrner Carl Haas,

Larger than life in his own profession,
Paul Newman still has kis heroes, and
Mario iz one of them.

But in the end, the decision was
based largely on potentials. The
Porsche's early outings were abys-
mal, and it was elear the car's aerody-
namics were thoroughly outelassed.
With no promise from Porache to plug
the German V8 into a competitive
March or Lala chaszis, the 48-vear-old
Andretti reckoned his best chances
for another championship remained
with the Newman/Haas team.

Even though he's a co-owner of the

Power for the Newman/Haas Lola ls supplied by the 2.65-liter, 32-vahve Chevrolet Indy VB.
Built specifically for this racing series. it offers compact packaging. light overall weight
and low internal friction. The drive system for the four overhead camshafts is located at
the rear of the engine, reducing the variations in valve timing caused by crankshaft tor-
slonal ex. Compared to the Conworth V8, It offers higher output and awider powerband.

e
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Wnn Chevy Indy power and Lola TB700
chaiils, Mario Andrettl quaiilied the
RlpwmaniHaas entry (right and above] on
the pale eight times in 1987, However.
engine rellability gremiing caused DNFs.
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Newman at Indy, 1987. Stress for team own-
ers often runs higher than It does for drivers.

operation, Newman's rigorous sched-
ule demands prevent him from being
part of the day-to-day decision-mak-
ing. His experience in competitioniz a
valuable contribution to the team, and
when the time comes to quit his own
driving career the Indy car effort will
make good use of his talents.

“Paul relates well to Mario,” Carl
Haas explains, referring to the two
drivers speaking a common dialeet of
the racing world. “The more he gets
involved, the happier we'll be."

And for a team financed by outside
sponsorship, Newman's participation

in sponsorship decisions can be a pow-
erful influence. Amoco Ultimate lu-
bricants has signed on to back the
team this season.

Toimagine how Newman might see
his part in running a racing team, con-
sider his feelings about being on the
management side of a motion picture
camera: “Directing is wonder-

. ful . . . [gettoplay all 29 parts.”

The Newman/Haas team's position

© asaleading Indy 500 contender is
- strengthened by the return of master

engineer/aerodynamiecist Tony Ci-

= cale, The Lola chassis iz a known plus,

too, having carried Mario to eight pole
positions and two wins and Bobby Ra-
hal to the CART series title. Chassis
sales spurred by that success put the
Lola in an even count with the previ-
ously favored March cars.

Good luck is always a factor in the
success of a race team, and Andretti’s
good luck account is far from over-
drawn. He hasn't won at the 2.5-mile
Indy oval since 1969. All too often in
1987 his commanding qualifying per-
formances and early domination of
races culminated in DNF showings
due to erashes or engine failures,
Some of the blame clearly falls to the
Chevrolet Indy V8, a purpose-built
racing engine developed in England

by the llmor Enpineering group. The
2.65-liter, A2-valve engine is widely
acknowledged to offer a broader
powerband and higher peak output
than the Cosworth V8, but reliability
has not been its strong point.

After a winter's worth of develop-
ment at VDS Engines in Texas and
preseason testing, Haas is confident
that the team’s first-year teething
woes with the [lmor-Chevy are be-
hind them. Coming right to the point,
Hass sums up the cold reality of major
league racing. “If we weren't optimis-
tic that the problems were over, we'd
be looking elsewhere. Porsche has al-
ways been strong on engines and the
Judd/Honda will be promising, but 1
don't know of any engine with better
potential than the Chevrolet.”

The role of Paul Newman as a team
owner doesn't presage his retirement
from driving any more than his work
as a film director spells his departure
from acting. In fact, he's abandoned
his annual ritual of pronouneing each
season to be his last behind the wheel.
Now it's simply, “As long as I don't
slow down I'll keep going.” A consid-
erable achievement when you recall
that many of the racers in his rear-
view mirror are 40 years his junior,

Even at an age—63—when many
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people are counting the days until So-
eiul Security checks start showing up
in the mailbox, Newman still has plen-
ty of enthusiasm for the Nissan
JO0ZX Turbo he drives in competi-
tion. With Sports Car Club of Ameri-
ea National Championships in IVPro-
duction, B/Production and GT-1
under his belt, he will concentrate on
the Trans-Am eategory in 1988, By
any measure, this is no amateur un-
dertaking.

Ambitious plans for a 12-race
schedule in the coming year will re-
quire a delicate balanee between the
time commitments of Paul Newman
the actor and Paul Newman the race-
car driver. Referring to his hiatus
from acting since filming “The Color
Of Money," Newman unleashes that
audience-melting grin and complains
half-kiddingly, “My avocation is slow-
ly becoming my profession.” He
claims to be seriously looking for the
next movie role, and the supporting
evidence is nearby—a shoulder bag
with four thick paper stacks that look
alot like scripts,

The seriousness at this level of com-
petition doesn't mean that Newman
can't enjoy himself at it, though. He
arrives for a prerace practice session
at Connecticut's Lime Rock course in
an outrageous bright orange Plym-
vuth Superbird, one of those hemi-en-
gined, high-winged caricatures of
NASCAR speedway machinery from
the early 1970s. Looking very fit, but
without the excesses of the health
club suntan and bulgpes, he taunts his
erew and the other drivers while leav-
ing his Hollywood personality outside
the pit gate. Requests for autographs
from the throngs of admirers are
gently, almost apologetically, denied.

Immediately Newman's role as
part of the Bob Sharp racing enter-
prise is apparent. Consulting on each
detail of the chassis setup and every
change to the car, he stores the infor-
mation for comparison with the be-
havior he'll feel on the track, The
same power of concentration that al-
lows him to step convineingly inside a

ol

character's psyche when the cameras
roll let him block out all distractions
here, Nothing but a cool, professional
command is evident as Newman
snakes into the driver seat, entering
through the window and between the
roll cage tubes with enviable agility.

The Newman-Sharp Racing effort
is centered around the Nissan 300ZX
242 built last season specifically to
take advantage of its longer wheel-
base. With a steel-tube chassis and
pop-on body panels, there is precious
little you can eall a Nissan here, save
for the engine block, eyvlinder heads
and a handful of trim pieces.

In 1988 Trans-Am racing, they'll
use a special aluminum alloy block,
homologated for racing by Nissan but
actually cast in the U.S. by Rodeck, a
dragster engine foundry. The light-
weight 2.8-liter V6 engine helps to
shift 65 pounds rearward in the car,
improving its front/rear weight bias
and, consequently, its handling.
Team engine builder Jim Coleman is
tight-lipped with power Ogures, hay-

PrAPHOTOEY SCIELL TILGHALAN

PR PHOITO B HLAPHREY SUTTCR

ing been well trained in his appren-
ticeship with drag racing’s secretive
Bill Jenkins, but if you persist the
very conservative figure of 600 horse-
power at 21-psi turbo hoost slips out.
After qualifying on the pole and
winning the first race of the "85 season

P PHOTO Y MORMAN 5 MAYERSCHN
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at Sebring, Newman-Sharp Racing
set up winter development testing
farther south in Florida, at West
Palm Beach. Almost alone on the
track, Newman's prowess as a testing
driver surfaces quickly. Learning the
fast line while simultaneously adjust-

As fans press close for a look [top left),
Newman settles in for business behind the
wheel of his Trans-Am car [top right). His
Trans-Am car [at speed, above left] will be
the focus of the team’s attention in 88,
Speeds in practice are monitored with a
radar gun [left]. Scott Sharp, Newman and
the late Jim Fitzgerald |above| ponder
strateqy at Lime Rock Park.
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ing the brake bias and front and rear
sway bar action, he nicks tenths of a
second off the lap times. Turbo boost
is also driver-adjustable in the test
gessions, though it is not permitted
during the race,

The actor/racer praves Lo be consis-

Power Mapping

ACE-CAR tuning ain't what it used to

be. When Paul Mawman's Nissan
pits dunng a praclice session, the swanm
ol mechanics who descend on it shill take
the lempearature of tires and brake rotors,
fiddle with spoiler angles and sot the sus
pension adjusiments. But the car's new
custom-built engine management sys-
tam, which confrols both the sequential
fuel injection and distnbutoriess ignition,
is now fine-tuned by plugging a laptop
computer into the dashboard. Alterations
to the tuel delivery and ignition curve
graphs, or maps, are made instantly on
the keyboard with no need lo change a
mamory chip. Using such hair-spliting ad-
justability improves both response and
economy, vital now that a rules change
has dropped the maximum fuel cell capac-
ity from 31.7 gallons 1o 28.0.—N. M.

A laptop computer quickly alters the pro-
gram of the engine management system.

PR PHCTTE) BY HUAPHBEY SLTTON

tent each lap, as a radar gun check of
his cornering speeds confirms, And
when he comes into the pits, he's able
to download a wealth of data on the
car's actions. All those years of memo-
rizing film seripts haven't been
wasted.

Newman's precise answers to crew
chiel Gene Crowe's questions need no
prompting. “The gearing is tall in Sec-
ond and Third, and we're pulling T800
rpm in Fifth at the end of the
straight.” A check against the on-
board recording tachometer proves
Newman to be spot-on accurate.

Climbing out of the car, Newman's
memory for statistics proves uncan-
ny. He remarks that his lap times are
under the course record, and the
track's own listing verifies it. Only
when he reads over to the column
with the lap record-holder’s name
does his memory take a jolt—Jim
Fitzgerald, his teammate, teacher,
eo-driver, fellow prankster and casu-
alty of a fatal crash at the end of the '87
season. The talk was that Newman
would quit driving when Fitzy died,
but those close to the team don't be-
lieve he ever considered it.

Agk Newman what style of a driver
he is and his answer reveals the les-
sons of 15 years of experience, “I'm a
laster,” he says, knowing that you've
got to be running when the race ends
inorder to win, The tracks he likes are
those where smooth driving pays off
—finesse, rather than berm bashing,
is his preference.

Equally impressive are Newman's
powers of observation when Sharp
takes practice laps in the car, Paul
switeches roles without missing a beat,
tuning into the engine piteh, gear-
change points and chassis behavior.
When Scott pits, he's able to share im-
pressions of areas for improvement
and interpret what the younger driv-
er feels but can't easily define,

To watch Paul Newman at the race
track, it would seem by comparison
that his moviemaking is just a
job—that racing is where his heart
really lies. In reality, of course, he ap-
plies that same relentless effort and

_energy into acting. When he acknowl-
. edges the payoff of that hard work

eI

RAA L

you can't help but perceive that the il-
lumination in those famous blue eyes

- iz steely determination,

“I've been acting professionally

% since 1951, and seriously, I've just
= caught on Lo what acting is in the last
= few years, I figure about by the time

I'm 80 I'll have this racing figured
out,” PM
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BY NICK NICHOLS
HE ARMOR mission has re-
mained the same. Knock out
hardened coneentrations of
enemy troops, tanks and air-
eraft in a lethal game of decision, ma-
neuver and firepower.

But in the next century, this erucial
role—particularly in the light divi-
sions—will be performed by a new
generation of agile armor that evades
the enemy and increases the U.S.
Army's battlefield punch.

They're called light tanks, and
they'll be airlifted with the so-called
rapid deployment forces of the U.S.
Army Central Command, adding
needed staying power to ground
troops committed in the early stages
of some future war. Low, sturdy, le-
thal, they'll precede, augment and
bolster the main battle tanks that will
hold the line on the high-technology
battlefield of tomorrow.

Army planners are in the midst of

Cadillac Gage has adopted the 105mm
gun on an alr-transportable hull.
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selecting the aptly described
“stealth” tank of the next century. So
far, three strong contenders—all in
the 20-ton weight class—have
emerged to vie for the title. The most
traditional of the trio is the Cadillac
Gage Commando Stingray, a 4-man
model that bears an uncanny resem-
blanece to the bb-ton General Dynam-
ics M1A1 Abrams main bhattle tank,
FMC's Close Combat Vehicle, Light

{or CCVL) pares the crew down to
three through the integration of an
autoloader, It also features a *hunter-
killer" sight system similar to that
pioneered by the prototype High
Technology Test Vehicle/Light pie-
tured above. The most technological-
ly advanced candidate is the Teledyne
Continental Motors entry, dubbed
the AGS for Armored Gun System.
Using an extremely low-profile,
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front-engined hull as its platform, the
Teledyne AGS mounts a turretless
overhead gun (see diagram on page
71} serviced by an automatic loader,
thus diminishing the crew comple-
ment to just two.

The three contenders have
emerged following a prolonged de-
bate by Army planners focusing on
what the next-peneration armor
should achieve, The debate began in
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a ;:Eml.i wa:- the 1.1&'1. elopment of sev or-
al light infantry divisions to shore up
the I"d|lll|.1'1t‘[llll'l. ment foree, an unoffi-
cial pairing of the 82nd and 101st Air-

borne divisions, _ .
As originally coneeived, these light
fighters were to be tasked with hold-

The sleek, low-slung lines of the
High Survivability Test Viehicle,
a prototype tank. has glven
Army planners a new direction
for future armor.
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ing the line for their beefier brethren
should the “balloon go up” in Central
Europe, They were also loreseen as a
more effective reaction foree for “me-
dium- to low-intensity environ-
ments"—a Pentagon euphemism for
Third World brush fire wars and eri-
ses like the one in Grenada that re-
sulted in “Operation Urgent Fury.”
In rendering these troops strategi-
cally mobile, they were to be stripped
of their conventional main battle
Lanlua, armored fighting vehicles and
' ugwllf'd artillery pieces, as
too large to
be ;ir.]rlnw-ﬂ gquickly by existing mili-
tary air transports. Instead, a Lillipu-
tian light tank, a militarized dune
buggy (called a “Fast Attack Vehi-
cle™) and a new-generation high-tech
attack and utility helicopter, the once
(and future?) LHX, were put on the
drawing board to take their place,
But when push came to shove, the
light divisions were indeed relieved of
all their tracked support vehicles, but

FMC's version uses hunter-killer sight
and autoloading 105mm gun.
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OUT OF THE SHADOWS

The Teledyne Con-
tinental Armored
Gun System iz thown
superimposed over the
siihouette of a much
larger—and much more
vigible —General Dynamics
MI1AT main battle tank.
Crew is down to just two.

for various reasons the new equip-
ment never came on line—thus rele-
gating this nation’s first wave of the
revitalized rapid deployment foree to
paper-tiger status.

he eritical nature of the situation
has not escaped the attention of newly
installed Army Chief of Staff, General
Carl Vuono, who recently announced
that his service is in the market for a
C-130 air transportable tank to infuse
the light divisions with some staying
power,

The search for a light battle tank 1=
not new. In fact, Vuono's program,
called the Armored Gun System, or
AGS, is actually the resurrection of a
series of efforts which officially began
in 1976 with the Army-sponsored Ar-
mored Combat Vehicle Technology
analysis. The idea behind this exer-
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cise was to increase the tank's strate-
gic mobility and battlefield surviv-
ability by minimizing its physical
signature. The cateh was to reduce
size without saerificing the firepower.

The Marine Corps, too, had been
attempting to define its need for a
light tank and in 1978 the two services
tentatively linked their fates in the
Advaneed Antiarmor Vehicle Evalu-
ation (ARMVAL).

Under ARMVAL, the Army's
Tank Automotive Command went
through several intriguing exercises,
They first reconfigured the Ma51
Sheridan Airborne Reconnaizsance
Vehicle to aceept the innovative over-
head gun (OHG) pod. The weapon
rested flat along the top of the turret-
less chassis for transport and maneu-
vering, then popped up from behind

2

=

cover to deliver fire. This gun was re-
placed by the ARES 7Tomm smooth-
bore cannon, which was mounted on
the Sheridan test bed—now called
ELKE, or Elevating Kinetic Energy
Vehicle, The next developmental step
was HIMAG, or High Mobility/Agil-
ity test vehicle, The program married
the ARES overhead gun pod to an all-
new chasgis,

The inereasing awareness of the
need to configure armor for an antiair-
craft role led to the placement of the
Timm smooth-bore gun on a refined
version of the HIMAG chassis ina
cleft turret, allowing the gun to dip
well into the hull for a 40° elevation,
This resulted in the High Survivabil-
ity Test Vehicle/ Light (pictured on
page 69), which also inuur}mr.ﬂﬁl im-
proved “hunter-killer” sights, laser
range finder, fire control computer
and a severely raked frontal armor to
fend off bow-on assaults,

But military threats are constantly
changing, irrespective of logic or con-
venience, After all this development
work, military intelligence revealed
advanees in Soviet armor that now
rendered the Timm gun incapable of
achieving frontal kills on front-line
Soviet tanks. A 105, they said, was
now the bottom line. Complicating
the drive for the light tank, the 20-ton
platform was deemed too unstable to
absorb the recoil generated by a stan-
dard 106mm cannon,

While the Army vacillated over the
caliber controversy, the Marines con-
tinued to search for a light tank to as-
sigt the leathernecks in their job of
mounting amphibious assaults, Un-
convineed that the hyperveloeity
Tomm ARES gun couldn’t do the job,
the Marines continued to develop the
75 for its own development vehicle,
called the Mohile Protected Weapons
System (MPWS). In contrast to the
Army's perceived need for a 105mm
tank destroyer delivered to the the-
ater by C-130 Hercules parachute ex-
traction system, the Marine Corps en-

A test tank demonstrates the Increas-
Iingly iImportant antlaireraft role.
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visioned a vehicle that could be
deployed from ship to shore and
throughout the heachhead by CH-
H3E helicopter, In effect, the Marines
were looking for an amphibious “bun-
ker buster.” Hence their reliance on a
lighter vehicle with smaller caliber ar-
mament,

Despite these conflicting objec-
tives, the Army and Marine Corps
were foreed into a joint search for the
light tank in 1981, Unable to resolve
eruecial differences, however, the col-
laboration ended and the Marine
Corps pursued the notion of mounting
several different light-caliber can-
nons, including the ARES T5mm, on
their highly successful LAV-25 am-
phibious 8x8 wheeled vehicle.

After the Marine Corps and the
Army went their separate ways, the

Army research and development staff

suceessfully demonstrated the tech-
nology to mate a 105mm gun to a rela-
tively light armored platform. This
led to renewed interest in the light
tank issue. Following budget debates
and spending cuts—and a near disso-
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The overhead gun reduces tank profile by lying flat along a turretiess
chaszis for maneuvering, and popping up from behind cover [left). The
overhead gun has an obvious edge in concealment.

lution of the whole effort—the quest
has led to the present effort at select-
ing the 20-ton tank of tomorrow,

The turning point came when Gen-
eral Vuono entered the picture. As
former head of the Training and Doe-
trine Command, he was fully cogni-
zant of the urgent need for a light
tank. Being further aware that the
Army had already invested over $30
million in gearching for a suitable ve-
hicle to deploy with the light divi-
sions, Vuono vowed to see one of the
eandidate AGS systems fielded.

Ideally, Vuono has indicated he'd
like to see the Army get around 700 of
the new tanks by the early 199%0s, with
a price tag of around $7T00 million, The
three vehicles under consideration for
the light tank title are nondevelop-
mental “off the shelf”" vehicles, owing
to Vuono's desire to avoid an endless
and expensive pursuit of equipment
that's not quite ready for fielding.

But now, while the manufacturers
are patiently waiting for the Army to
issue its official requirements for AGS
(as well as some assurance that all-im-

portant funding will be fortheoming),
a curious thing has happened. The
Army and Marine Corps have an-
nounced that they will once again co-
operate on an AGS. Even more sur-
prising, the Marines have announced
that they are willing to set aside sev-
eral of their key requirements to see a
vehicle adopted in a timely manner,
These include helicopter deployment
and fully amphibious operation. What
will the Marines do with a tank that
can't be transported by CH-537 Or,
that can’t be autonomously piloted
ashore during an assault? Insiders
hint that the Marines may not be look-
ing for the entire AGS system—just a
few good turrets mounted with the
105mm cannon. These AGS turrets
could then be mounted on the trusty
LAV-256 amphibious vehicle, giving
the Marines the heavy-hitting helo-
transportable gun system they've al-
ways wanted,

It appears that in the trench war-
fare of military budgeting and Con-
fressional oversight, brains go much
farther than brawn. ™

— Sep——

- -

Stealth characteristics

will one day appear
on the General

Dynamics M1A1
Block i1l main

The Next H eavy l-llﬂar

While development continues on the low-profile Armored
Gun System, General Dynamics is looking over the horizan
al the main battle lank our forces will drive into the future.
The M1 Block |l already boasts a satellite-based land navi-
gation system, thermal sights and viewers, laser range find-

ers and improved fire control. The Block Il version, aside
from aerodynamic Motown styling, is expected to reduce
crew size through the use of aulomatic loading, increase
smoke generation for better concealment, improve refuel-
ing turnaround and benelit from & peppier turbing engina
and powertrain. Physical charactaristics will still be lean
and mean, the way today's tankers like it —T.C.

battie tank.
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When we get into the next century
of automotive interiors, only the
occupants will remain unchanged.

BY JOHN LAMM; PM llustration by Jeff Mangiat

AVE YOU looked inside any of the new
CHrs I'.'HIJ-".'I' seen on the road 'J:I.ll."!:l.'—r.'-ﬂ‘-'.
like the Pontiac Grand Prix, Olds Cutlazs
supreme, Honda Civie or Ford Tauros?

The chanpges inside these cars are as sipnificant as
the changres outside, with new concepts in seating and
instrumentation drawn up to an old idea whose time fi-
nally seems to have come: Cut the glitter, forget the
chrome and let form follow function,

Even so, what we see now is only a hint of what we'll
have inside the cars of the early 215t century. But the
foundations are being laid right now, and the advances
have more to do with attitude and clear thinking than
hardware, To diseuss it, we first need a definition.

Ergonomies: The study of the interaction between
man and machine,

In describing the development of the interior of the
new Taurus and Sable sedans, Ford's publicity mate-
rial expanded on this fundamental definition, i
ing that ergonomics * . . . means locating
within easy reach, control functions that are easily un-

The 215t century cockpit: 1. Voice command input, 2. Heads-up
display, 3. Digital tach, 4. Infrared TV monitor;

5. Steering wheel controls include turn signals (top left and right),
computer On-Oiff [upper left | navigation display On-Of

|left abowve |, all-wheel drive On=0Off (left]. Voice command
Oin-Off [below left |, sound system [right| and

cruise control [below right |; 6. Rear-view TV monitor,

7. Satellite navigation, B. Radio and climate controls,

9. Computer keypad. 10. &-speed tramnsmission. 11. Celfular phone.




derstood . . . and clear instrumentation. Ergonomics
evaluates reach, hand/eve movement, frequency of use,
field of view, control design logic and numerous other de-
sign-based characteristics affecting the driver.”

An easier way of thinking about it is that good ergonom-
iz makes the difference between a car that treats you like
a friend and one that's a festival of irritating idiosynera-
sies. And that's why the discipline of ergonomics is at the
center of planning for interiors in tomorrow’s cars.

This matter of designing automobiles for easy use is an
old story for some automakers, a current one for others
and a dawn endeavor for still more. Mercedes-Benz, for
example, has long been studying how to best configure its
interiors to be used by their owners. As a result, you won't
find the pauges on 4 Mercedes instrument panel obseured
by the steering wheel. Though the German company hasa
steering wheel that will adjust in and out, it has long re-
fused touse a wheel that tilts up and down just to make cer-
tain that “steering wheel obscuration”—to use an ergo-
nomic term—doesn't happen.

Detroit was once a great offender of proper ergonomic
principles, but the Motor City now has ergonomie leaders
of its own, Ford prominent among them. But advanced or
not, every carmaker in the world has developed a much
higher consciousness of this discipline than ever before,
and positive results are already beginning to show up in-
gide the new cars we're seeing today.

Seating provides an excellent example of this trend.
Seats used to be fairly standard—and uninspired—items
for most automakers, differentiated from one car to the
next mainly by their upholstery. But not any more—and
certainly not in the future.,

Perhaps the biggest change in interiors of the past five
years has been the increasing quality of car seats, not only
in basic form, but also in adjustability. Possibly the best
current examples are the front bucket seats in the new
Pontiac Grand Prix and Oldsmobile Cutlass Supreme.
They're among the best in the world, from an automaker
that used to provide some of the worst seats in the busi-
ness. In tomorrow’s cars, reclining backrests, lum-
bar supports and movable side bolstering will become
commonplace, as will details like individually adjustable
thigh supports.

Memory power seats are already in top-line cars, allow-

PRESENT

Improved
basic driving paosition still tends to be generally upright.
4

ing drivers to tailor an optimum driving position that re-
turns to its setting at the push of a button. And as the
microchip memories of new cars expand, expect this indi-
vidualizing of seats Lo increase, Just by using your person-
alized key to unlock the door, for example, the seat will go
to your preset position, a position that includes distance
from the wheel, seatback angle, lumbar gtiffness, side bol-
ster angle, thigh cushioning, steering wheel position and
rear-view angle.

You can also expect the radio to zip to your favorite sta-
tion at your favorite volume with the elimate controls di-
aled in just so—as you like it

A little further into the future, we'll see seats that will
antomatically—and very gradually—adjust themselves
over the course of a long drive to eombat fatigue, That's
real user friendliness.

One other likely change in seating is more connected
with the future of aerodynamiecs than with ergonomies. To
accommaodate faster windghield angles that will lower
rooflines and thus reduce frontal area, seatbacks will be
laid back a trifle more, though you won't see this as muchin
family sedans. It's a theme that works better with person-
al ears—coupes, specialty sedans and sports cars.

There was a tendency in the past half decade by some
automakers to solve ergonomic problems by moving as
many switches as possible very close to the driver. Several
models have a great variety of controls mounted on pods
within fingertip reach of the steering wheel. There are also
show cars featuring steering wheel hubs littered with
function buttons.

The idea seems sound, but in practice can be almost as
confusing as a dash strewn with buttons and knobs, It has
to be done right: In the future, expect to see frequently
used switches positioned near the steering wheel—the
1988 Pontiac Grand Prix is a good example—with those
used less frequently, such as climate controls, kept on the
dashboard.

There has also been quite a bit of confusion the past five
years over the use of digital displays. Initially, automak-
ers jumped in quickly, because there are numerous advan-
tages to using digitals, from their high-tech appearance to
the fact that they are light, simple, compact and accurate.

However, many new car owners objected to the overuse
of digital gauges, sointhe future  (Please turn to page 144)

More seatback rake and near-horizontal steering column angle will
allow lower rooflines for better aero in sporty models.
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The While

In an age of impersonal computer printouts, the fountain pen is reasserting
its technological sophistication and distinctive individuality.
BY DAVID LANDER; PM Photos by Brian Kosoff

ymbol of lasting value, the fountain penis a

classic hand tool. It's designed and built to

be used time and time again. And a pen's flu-
id mechanics make a long stretch of writing less tiring
than grinding out the equivalent number of words with
a hard-driving ballpoint.

Besides this utilitarian virtue, fountain pens also
boast a high degree of craftsmanship, with handsome
exteriors often fashioned with precious metals, rich lac-
guers, fine woods or other natural materials. It is this
combination of function and form that raises the foun-
tain pen's status to that of a cherished personal accesso-

POPULAR MECHANICS = MAY | 985

ry. A fountain pen aficionado will no more lend you his
pen than a pipe smoker will share his meerschaum. In-
deed, fountain pens often become valuable, functioning
collector’s items on a par with wooden hand planes, tin-
plate trains and vacuum-tube radios.

Because they are not disposable commodities, foun-
tain pens should be considered as much an investment
asa good ratchet set, miterbox or binoculars—and their
cost reflects this fact. Currently, prices range from be-
low $100 to $1000 or more for new pens, depending on
performance and adornment. Good performance begins
at $25, without frills, improves around the $50 mark

5
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ie embellishment between
75 and 3100

Therealler, performance
and fashion keep pace owing
to the increasing use of spe-
cially vrafted parts,
materials and hand-worked
finishes

Improve
your writing
Like many other better

mousetraps, the fountain pen
£ un American innovation
The first !'!":Il.'1 ieal version
Wils "ll-"-.'i':.'l|l'l.'l | andd marketed
by Witerman founder Lewis
E. Wihtermian just overacen-
tury ago.

People already had beer
using pens for more tha
pliM vears., The earliest were
hollow straws or réeds that
cotld hold small amounts of
liguid. L instru
ments crafted from feathers
with hardened shafts and :~I|.
tips: The use of
prevatled for more than 2(00
yvears, and the
souree of the nume pen, from
PErLr, W hieh is the Latin
ward for feather

The advantage of
T

Waterman's in-
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are tne

hat's blue or black or red all over, conlains
fungicides, bactericides

vention 1= that it
contained it= own ink supply,
eliminating the need for an
omnipresent inkwell, These
early fountain pens had to be
[illed with an eyedropper
Later came built-in pumping
devices Lhat ink
through the pen's tip up into
it hi l-'ill'-. then self-contained,
throwaway ink cartridges.
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America at the time
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in technology und guality
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breakthrough period in aoto-
muted manufactu

very
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Pen Co. Ad-
arens such as injec
|l|'l|'- |II|r'li l'|ll.—l
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at the Parker
VHNCEs
tion molding
|'-l.l'|'.I|'|l it
ing consistency and integra-
tion of fountain pen conmpo
This wirtually
eliminated problems such as
leakage and uneven meter
ing {inconsist 5 inink
flow ). Todav's materals ar

methods of fabrication mak

the pens hettor still
When
embellishments i

stripped away, o

\ lountain peEn con-

and

drunk by children?

The answer is ink, and though the fluid used in today's fountain
pens can have a formula as complex and closely guarded as Coca
Cola's, the writing stufl is distinctly not recommended as a beverage.
Fountain-pen ink consists primarily of distilled or deionized water
and organic dyes. The latter are as sall-free as possible to prevent the
ink from crystalizing, which would corrode a pen's metal parts and

clog its feed system
Chemicals known as surfactants are also included fo
control ink’s surlface tension. Too much surface tension

would impede even meternng —

as well as drying, which is a function of both evaporation
and the ink's penetration of the paper. Too little surface ten-
sion might cause ink to saturate the paper from front to back
or to spread |L‘ll£’h‘l"?. a phenomenan known as TE‘-‘ITI‘IL‘I'Iﬂg
Forrest E. Beck, a former chief chemist for the Parker Pen

, likens fountain pens to incubators. When carried ina

breast pockel, he explains, they are warm,

Co

the consistent flow

is sometimes

sigte of a nib, a collector, a the and into the sa =i
:.||:'!;;_=_-.-.-'r'I!|:|I.I!:| gl [ -'-:'-'.||'i JelEre” fountain
volr—the place where il | s il |H nse with the filling
ink is stored system: The convenient, dis
F'or moilern ||--!|-I|.--'- (I} posable cartridpe servi 15
twn Kinds of filling svElem both the filling svsten il
Inei=the [zl LI Fessry ol
s I EATR I I-. |
e TN rtiblies
-':lll'-'"'l i a Fgil reservolr | They sport one or Lthe other
The filling operation and | type of traditional (lling sy
storage well closely rezsemble | tem, whieh vou I FEnoY
those of the svringe It and then repliuce with @ car
of a hypoderimie ned dle. A triclge. This versatility offers
variation of this is the pomp- | two benefits. If you travel
loading aystem with fexibls oul can leave the ink bottle
reservolir, Here, ingar pr behind and more easily por
sure on o mital barexpels air | tage a brace of eartridges
from o flexible sac-like resm Anid Lhe piston or paomp “eor
violr, thereby ereating a vae- verter” enables yvou to flush
im that draws ink throueh | the pena Il—and flushing

dark and moist containers —an ideal
breeding place for germs. This is the reason
for adding fungicides and bactericides. Since
microorganisms differ throughout the world, so do
the biocides in inks destined for particular regions

Beck says that when he was with Parker, the company
received periodic phone calls from frantic customers
whose children had just swallowed ink. Though he doesn’t
recommend imbibing the stuff, the chemist says that in his
three decades at Parker he never heard of i1l efects pro-
duced by ingesting ink. He credits this to rigid federal
regulations governing all U.5. manufacturers.

Dyes determine whether an ink is washable, or classitied
a5 "permanent.”

Beck points out that “restorable” better describes ink in
the latter category since even so-called permanent inks
will tade in sunlight and can be washed out of paper.
When fumed with sulfur, though, an iron sulfide forms
on the faded ink line and it reappears, though usually
not in the ariginal color, - D.L

of ink —



ANATOMY OF A
HAND TOOL

1Ml
RESERVOIR

FEEL)
CHAMMNELS
AN AR

S COLLECTOR
ASSE ALY

Capillary attraction
moves ink to nib,
vent returns air to

equalize pressure.
Collector holds ink.

Pen prices and features vary |[from left above|: Elysee Lapis [ 555
with gold nib, lacquer barrel. Brass-shelled Sheaffer Targa | 580)
with Inlaid nib for heavy writers. Sterling silver Parker 75 (5110)
with 18K nib shares contoured grip with plastic-barrel, steel-nib
Lamy Safari | 525). Piston-fill Omas Paragon | $300) with 12-sided,
gold-banded barrel. Ormnate nib on opening page belongs to Mont
Blanc Diplomat | 5280). Hand-tooled Waterman Le Man 100 con-
wvertible [ $400] mates briarwood and gold. Limited-edition Pellkan

Toleda | $495) boasts hand-engraved sterling sleeve with 24K overlay.

Filling systems (above| include
piston with rigid reservolr, pump
with flexible sac. and cartridge.
Parker obligue nib [right| angles
peliet for lefty writers.

they lack converters, pens
that use cartridges only can't
be flushed. (Generally, car-
tridge-only pens are less ex-
pensive than their bottle-fed
brethren. Some, though,
have tap-quality nibs, com-
ponents and finishes, merit-
ing higher prices. )
Manufacturers recom-
mend that you flush a pen pe-
rindically to prevent ¢log-
ging. Thiz can be caused by
erystallized ink or by paper
particles that might be
drawn into the system. Aec-
coriling to Nunzio De Pietro,
master pen mechanic at New
York's Art Brown & Bro,,
yvou should flush yvour pen
with a solution of room-tem-

PR ILLLSTRATICIN HY

perature water laced with a
few drops of clear ammonia.
IT the pen isn't used regular-
Iy, vou should flush it before
taking on a fresh load of ink.
To reduce the intake of paper
particles—and to promaote
smoother writing—use a
hard-surfaced, calendered
bond paper, the higher the
“rag” or cotton-fiber content,
the better. Never put nib to
soft, pulpy papers.

The reason for periodic
Mushing becomes more evi-
dent when vou get to the
buginess end of the fountain
pen: its collector and nib.
Thiz is where fountain pens
give a physics lesson Lo other
systems,

GECRGE RETSECK FOUNTAIN PENS ANCHNIQUELL FROM AET BRCRN £ JRCE. MY

Capillary attraction

The physical principle that
enables fountain pens Lo
function iz called capillarity.
Capillary attraction is best il-
lustrated by the medical de-
vice used to draw a drop of
blood from a person's finger-
tip: Onee the skin is pricked,
blood enters the tubelike
container and flows upward,
against the force of gravity.

In a fountain pen, that
same attraction of a liquid's
molecules for those of a solid
tube comhbines with gravity
to feed ink along the narrow
channels from the reservair
to the nib.

These feed channels make
what Parker's James Kukuk
calls “intimate contact” with
the nib, enabling ink to flow
into the slit that biseets the
lower portion of the nib,

At the same time, a vent or
hole at the top of the slit feeds
air back to the reservoir, en-
suring equal pressure inside
and out. If atmospheric pres-
sure outside the reservoir is
greater than within, the ink
won't flow and the pen won't
write. But if the inside pres-
sure is greater than external
pressure, the ink will gush
out of the pen. It's the collee-
Ltor's job to prevent just this
kind of unpleasant, and in-
creasingly rarve, cceurrence.

The collector is the finned,
ecomblike compunent usually
visible at the back end of the
nib. Kukuk describes this
fail-safe device as a “guicker
picker-upper.” Under nor-
mal atmospheric conditions,
a cushion of air separates it
from the ink-feed channels.
But any rapid change in am-
bient pressure (such as might
oecur in airplanes) eliminates
this eushion, making the col-
leetor—rather than the
nib—the path of least resis-
tance for the ink.

Surface tension holds the
'|i.c|1Lit| between the collector's
fins, instead of letting it flood
out through the nib. When
the pen is turned nib-up-
right, the exeess ink flows
back into its reservaoir,

Nib-picking

Collectors and nibs are preci-

sion instruments, and slit-

ting a nib requires more pre-

ciston still. Tolerances at

Parker limit any variation to
{ Please burn b page 180)
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Greg Hill [abowe ) and Pete Loncarevich
[epposite), top BMX racers, demonstrate
“radical air" over a cameiback jump.

Hill rides & Robinon Pro Team and
Loncarevich a Haro Group | RS1.




TALK BIKE
TO YOUR KID

What you need to know when your son gets into totally rad
BMX, Freestyle and the hot new Formula One bikes.

BY CRAIG BARRETTE, PM Photos by Rich Cox

HERE comesa time in every
father'= life when his 12-
yvear-old wants a bike, Not

just any bike, but one he can

be proud of, one that says something
about his world and how he fits inta it.
If you're a dad, you know this isan
important moment and vou watt to

participate in the buying decision.
But there's a big problem. You know
precious little about the world of 20-
in. wheeled bikes. Ten-speed and bal-
loon-tire models, the hikes of your
youth, are as duted as dinosaurs.
Time to brugh up on the geometry
of chrome-moly frames, rear-triangle

platforms; full-boedy fairings and oth-
er totally awesome developments in
the world of kids' bikes.

BMX Bikes

BMX stands for hicyele motocross
and the basic getup—=small frame,
high handlebars, single gear and

Craig Barrette is a former BMX racer and s executive editor of BMX Action 79



Freestyle stunts (above| require
special braice-cable routing, as
on this Mongoose Decade Pro.
At right, Haro pro rider,
Loncarevich |right). gets Into
racing action with Eddy King.
on a Diamond Back Reactor.

knobby tires—was intro-
duced about 15 years ago.
Within the past decade,
BMX and spinoff bikes,
such as Freestyle and For-
mula One models, have
completely dominated the
20-in. bike scene.

BMX bikes are built to
ride on dirt courses, The
well-groomed tracks are
twisting courses of hump-
back hills and steeply
banked turns, Up to seven
competitors ranked in age
and skill race against each
other in 30- to 40-second
gprints. Local events can
lead to regional, state and
national championships.

Although customization
is possible, good bikes can
be purchased off the rack.
Entry-level, racing-quality
bikes begin at about $150,
Anything less is better for
neighborhood riding than
competition. A common
mid-range price is $250.
Top-of-the-line bikes cost
around $550.

BMX bikes are decep-
tively simple. They have a
single-speed gear and one
side-pull brake in the rear.
But weight and frame ge-
ometry are vital. A single
degree of variation in the
steering-head angle—the
degree of front fork tilt

B0

ean be felt on the race
track, A pood BMX fork an-
rle 12 about 72°, as on the

Haro Group 1 ES1 (3550-
25900, or 747, ason the Rob-
inzon Pro Team ($550),
Hardeore racers can go up
to 76° on the Diamond Back
Reactor (3550-3590),
Frames algo come in vari-
ous sizes. The 3-pound mini
frames, for boys 8 years
and under, is 15-in. from
top of zeat tube to handle-

HOWTO
GEAR UP

CHOULDER PADS

baratem. Junior frames,
forl WS "‘;_l.'r':LI'.*-' tiz 12 Vears,
are 16, to 17 ..1]:l:|".'1r'5_|_{.=|
about 4.5 pounds. And the
regular or standard frame,
for boys 12 years and older,
15 17in. to 18 in. and weighs
about 5.5 pounds,

Quality frames on the
market today are made of
4130 chrome-moly, a light,
strong steel alloy. Steel and
tri-moly frames, can be
found on budget bikes.

Choives of wheel sizes
range from tubeless rims of
less than an inch in width
for the smallest tykes, to
L%:-in. rims for juniors, to
1. 75-in. rims for older kids,

A pood BMX wheel has

36 spokes and sealed bear-

ings. The most widely used
tread is a knobby pattern
called Comp-I11, by Tioga,
of Glendale, California.
Chooging frame size and
fork angle are personal de-
cisions, Best approach is to
test ride se vernmelels.

Freestyle

Wilhi:tﬁm past couple of
years, an offshoot of BMX
bikes haz exploded in popu-
larity. It's called the free-
style bike and it's built for
performing skilled acrobat-
ic stunts.

The main reason for free-
style riding's booming pop-
ularity is that “stylin," as
it's called, can be done on
any street corner or park-
ing lot. Organized freestyle
events, like BMX races,
can lead all the way to a na-
tional championship,

Freestyle riding falls into
two categories—ground
and ramps. Ground or flat-
land riding consists of a rid-
er performing a complex
routine of wheelies, hand-
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stands and many intricately
balanced maneuvers. Arms
and legs fly in a blur of high-
speed motion as the kid
hops all over the bike,

Ramps, on the other
hand, are sloped wooden
structures that propel rid-
ers into the air where they
do high-flying tricks. As
with ground riding, the
mindboggling maneuvers
defy deseription.

The main differences be-

tween a freestyle and a
BMX bike are bolted-on
platforms and pegs, Plat-
forms are mounted on the
front forks and rear trian-
gle (on the frame near the
rear axle). Top-tube pegs
are an integrated part of
the frame just below the seat.

The GT Pro Freestyle
Team Model ($550-8600),
for example, has front and
rear bolt-on, flip-down plat-
forms. The Mongooze Dec-

SEAT-POST CLAMP

"n

LOW-DRAG VAHEEL QISC

REAR DERAILLELR

BIO-PACE WHEEL

ade Pro ($350) has 1-piece
pegs that screw into front
and rear mountings. Bolt-
on platforms are a bit more
versatile because they flip
out of the way when not be-
ing used for “stylin."”
Serew-on platforms need to
be removed to accamplish
the same thing. Dyno Pro
Comp ($500) and Haro
Team Master ($620-$690)
have bolt-on platforms. Di-
amond Back Strike Zone

POPULAR MECHANICS » AMAY 1985

Front brakes, as on the GT Pro
Freestyle |abowve|, are vital for
balancing stunts. At left. the
sleek fairings on Hutch
Superbike designed by Dan
Hanebrink [left] are
breakthrough F1 components,

($385-3415) has a rear peg
that's an integrated part of
the frame.

Another distinctive fea-
ture on freestyle bikes is
the front and rear brakes,
Many freestyle stunts in-
volve handlebar spinning,
Standard brake-cable rout-
ing would wrap around the
head tube and lock up the
wheels. Good freestyle
bikes run the front-brake
cables through the forks
and use a rotor spinning de-
viee for the rear brakes
—hoth of which prevent ca-
ble entanglement.

Wheels vary, too. Cur-
rently, 48-spoke wheels are
most popular. As with
BMX bikes, good competi-
tion freestyle bikes begin
around $200, while high-
tech machines go for 3600,

Formula One

There's an all-new model on
the 20-in.-wheel bike mar-
ket called Formula One, or
F-1 bikes.

The prime movers in
Formula One hike develop-
ment are Hara, of Carson,
California, and Diamond
Back, of Newbury Park,
California. These compa-
nies simultaneously pre-
miered the new models for

{Please fuwrn fo prage 144}
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ROM THE very first pitch this
F{l'iwnim: Day, many of us will

begin measuring the 1988
baseball season against the mile-
atones achieved last vear

Ume that stands out is the record
4458 home runs. And although 645
more balls left the park than in 1986,
major league pitchers chalked up
25,099 strikeouts—the highest ever
fora season,

Meanwhile, 1987 was memorable
for a more dubious sort of achieve-
ment. Three players were penalized
under the rules that prohibit the de-
facing of balls or the use of freak
hats. That rule against pitching a
hall that has heen roughened, wet,
polished or otherwise tampered
with entered the hooks in 1820,
Through 1980, a period of 60 years,
only two pitchers had ever been dis-
ciplined. That number was matched
last season alone, when Joe Niekro
of the Twins and Kevin Gross of the

3

Phillies each received a 10-tday sus-
pension for bringing to the mound
an abrasive that might be used to
seuff the ball—sandpaper in the
caze of Gross, an emery board in
Niekro's. And when a bat that
shattered in the hands of Hous-
ton's Billy Hatcher on the night of
Sept. 1 was found to contain some-
thing other than the legal ash
wood, Hatcher got an involuntary
vacation with pay and his manager
got to pay a fine.

There's no doubt that the sub-
Jjects of illegal pitches and doctored
bats received more attention in
1957 than in any season before, de-
spite the fact that they harl to ghare
the limelight with questions about
the allegedly livelier ball.

From my perspective in the
broadeast booth, from talking to
players off-camera and from my
own experience in the game, [ be
lieve that the percentage of

ATy E—
- 1..!;_:
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Outlaw prtches Loaded bats. Rabbit balls A former major Ieague mnund ace
delivers the inside pitch on baseball’s hijinks.

BY JIM KAAT

pitehers and batters who
break the rules on a con-
sistent basis is actually
very small. At the
same time, | believe
that because of certain
changes in the game over
the past 20 years or so, there 15 P
ably a greater tendenecy and tempta-
tion today to look for an edge,
whether it's a legal one, like the
split-fingered fasthall, or teying to
simulate the splitter's movement by
loading the hall.

It's a fact that batters are mus
cling up, swinging lighter bats
and swinging them more ag
gressively. And why
not? The effective
strike zone is
smaller

-—

During 25 seasons as a major league pitcher,

aiithor Jim Kaal compiled a 283-

23T won/lost

record and a .95 earned-run aoerage with 2961

strikeouts. Along the wag, the 671, 5

in. lefthander

earned 6 consecutive Grold Glore mirards—a number
matched anly by Hrooks Robinson, Today, he serves up the color
commentary on TV and Fradio_for the world champion Winnesota Teins.
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Resourcefulness is evident in the baseball
. [ 4 scofflaw’s tools of the trade [from top).
 Would-be sluggers stuff “super’’ balls or
_\t‘\mrk [as in cutaway] inta a hole bored
through the business end of a bat. Slippery
; " Elm lozenges and K-Y Jelly reduce friction
_ % | “when applied to a ball. This enables a
"y "‘ﬂ — ~pltcher to release the ball without spin,
f S ,__q__c:u:lng the spitball's sudden drop. By
;,\ adding friction to the ball’s travel, a pitch
cwill veer deceptively, It's done by cutting the
ball with a sharp item, such as a concealed ' 7
Ftack, or by scuffing It [as depicted here} wlrh
al:raslm such as Emery hoa-#;




FOUL BALL!

than ever before, so a pitch-
erreally has a tougher time
keeping the ball off the fat
of the bat.

What the pitchers are
throwing, from amateur
ball to the majors, is more
off-speed stufl and break-
ing balls, including the
split-fingered fastball.
Fewer pitchers are chal-
lenging the batter with nat-

ural, live, trust-your-stuff

fastballs, especially during
the late innings of a close
game. Have you noticed the
inordinate number of late-
inning, often game-winning
home runs hit off a breakin
ball? That kind of pite
loses its erispness when the
thrower gets arm-weary,
and it tends to hang. The
same goes for split-fingered
fastballs, scuffballs and
even sliders, although
these take their toll in
ewinging third strikes too,
especially with more bat-
ters swinging wildly in-
stead of merely trying to
make contact.

Speaking of the fences,
they keep getting closer
and closer in today's ball-
parks. Besides these fae-
tors, last summer’s relative
high temperatures and hu-
midity might have turned a
few flyball outs into home
Funs.

Dr. Robert Watts, a me-
chanical engineer at Tulane
University, actually com-
puted how far a ball will
travel on a hot, humid day
compared to a cool, dry one.,
Wattszays that a ball might

trademark of Twins pltdlerJneNI:kmld:mgj.Butwm :

umps nabbed Niekro with an emery board last summer, he waas
for leaving a different mark on the ball. Dr.

Joel Hollenberg (below] gathers wind-tunnel data

on "87 ball,

carry 20 ft. farther under warm,
moist conditions, where the air den- y, '
sity actually decreases, thereby ’L e "
exerting less drag.

Watts' research goes beyond
climate systems and tarhnn—

dioxide llup!etiun inthe at-

mosphere.

All the talk about trick
pitches, corked bats, liveli-
er ballzs and whatnot last

year sparked a good deal of

research and speculation in
many science labs all

P PHCITO) Y IOAMNRE 4

around the country.

Last year, the belief
was widespread among
baseball professionals
that the ball was livelier

than in 1986. 1 believe

g0 myself, from the

miracles I've seen fly-
ing out of places that
are not hitter's ball-
parks.

Nonetheless, the
£ leagues conducted
{ lab tests around
mid-season, and an-

nounced that the
ball's coefficient of

restitution was no different
than in 1986. Size and
weight were also within the
tolerances permitted, The
coefficient of restitutionisa
measurement of how well
—aor how poorly—the ball
bounces back upon hittinga
hard surface. After being
fired by machine and collid-
ing at an initial velocity of
85 ft. per second—B58
mph—a major league base-
ball must show a coefficient
of restitution between 51.4
and 57.8 percent., ITit's any
higher, the ball is too lively.

, ;(h’,i:;x 2

-
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If it's any lower, it's some-
thing that only a pitcher
could love,

If the '87 ball didn't have
more hop, then another
ball-related factor might
account for why so many
missiles went into orbit.
Dr. Joel Hollenberg, of the
prestigious Cooper Union
engineering school in New
York, speculates that the
stitehes might impart some
extra mileage.

Since the early 1980s,
Hollenberg has studied the
aerodynamie forces that

POPULAR MECHAMICS  MAY 1988




cause the knuckleball to be- |

have in its erratic fashion.
His research shows that Lthe
knuckler's shifting side-

ways motion is determined | nel.

by the orientation of the
ball’s stitches against the
airflow as the pitch travels
tothe plate.

Last year, Hollenberg
was rerunning some of his
1983 experiments, but with
the 1987 major league ball,
His data on drag kept com-
ing out differently. The
only variable, he realized,
could be a different texture
to the stitches. After re-
peated tests the evidence
just stared him in the face:
He describes the stitching
as rougher, or more pro-
nounced. Others have no-
ticed that the stitches on
the "87 ball seemed slightly
more raised than usual,
That type of ball is usually a
pitcher’s delight.

Besides the number of |of'

stitches and type of string,

the major league specifica- "
tions aren’t too specific |=
about stitching. If they are |=

spin. Like the

stitehes, this specu-
lation remains to be
tested in a wind tun-

When the majors
introduced a livelier
ball for the 1920 sea-
san, batters got anoth-
ertreat in that pitchers
were prohibited from
delivering a ball that had
been defaced or treated
with any foreign sub-
stance.

You'll rarely find a scoff-
law who admits to it while
he's an active player, as did

_F

which i= on the covers,
never the seams. The
object is to eliminate
friction in the grip, so
that the ball has no ro-
tation or spin when
it's released.
Pregaring the
smooth surface can
he accomplished by
the wet or the dry
method. The ball
can be moistened

with  saliva,
which can bhe-
come a little

slicker when
the ball-doctor
chews lozenges

higher, this means the |G}
shape of the ball is rougher |Zji8

—auniformly round but not
uniformly smooth, at least
asthe air seesit. You might
find this surprising. 1 did.
But Hollenberg and others
state that a rough sphere is
more aerodynamically effi-
cient than a smooth one.
This is the secret behind
the golfball, with its 336
dimples. It seems that the
roughness creates a more
turbulent airflow arcund
the ball, which has the ef-
fect of breaking up or re-
ducing the ball’s wake. The
invisible wake exerts drag
on the ball. But if the wake
is reduced, the ball travels
farther.

A somewhat related hy-
pothesis, from Dr, Peter
Brancazio of the Brooklyn
College physics depart-
ment, contends that a seuff
on the ball might play a sim-
ilar role in reducing drag,
Brancazio and others point
out that this would depend
on the ball's rate of spin, the
degree of scuffing, and the
position of the scuff in rela-
tion to the ball's direction of

made from the
bark of the slippery elm
tree. More up-to-date phar-
maceuticals include lubri-
eants such as K-Y Jelly and
petroleum jelly. Soap will
do the trick, too. Usually,
these substances are
emeared on the pitcher's
skin, hair or uniform, and
they're difficult for an ump
Lo detect.

The dry spitter can be
prepared with powdery
materials. Taleum will
work. And I clearly recall
that the mound in Cleve-
land has a fine, filmy dirt
that's perfect for the task.
Getting some on your fin-
gertips is literally as easy
as tying your shoes,

Wet-head or dry-look,
the spitter is thrown with
the same motion and veloei-
ty as a fastball. But when
it's released—and it virtu-
ally squirts out between the
fingers, as a ping-pong ball
{ Please tivrn to page 152)

Years after winning the 1961 ALL. batting title, the late Norm Cash
[right] admitted he corked his bat that season, But Howston Astro’s
Billy Hatcher [top| pleaded ignorance last summer when umps selred
a bat he broke and found cork. Photos from the computed Industrial
tomography scanner at Austin-based Scientific Measurement Sys-
tems |above | compare untampered bat with one that's been corked.

Gaylord Perry and Bill
“Spaceman” Lee. But the
list of felons who've con-
fessed after retirement in-
cludes Whitey Ford, Jim
Brosnan, George Bam-
berger and the angelic-
sounding duo of Schoolboy
Rowe and Preacher Roe.
Even Bill Kunkel, the
American League umpire

and former pitcher, once J :
indicated he can detecta | ¥
spitball from hands-on |
experience. i
To make what is com- |
monly called a spitbhall |
effective, the pitcher |
must make the surface
of the ball as smooth as
possible in the area
where he will grip it,
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Divide And

Conquer

Our contemporary room divider is the ideal place
for books and collectibles. And, it's easy to build.

BY NEAL BARRETT

OST bunkslhi-.lv 05 are de-
signed to sit flat against a
wall, This makes sense if

you're trying to maintain one large
open space, But it's not unecommon for
both homeowners and apartment
idwellers to need distinet spaces in the
same room. This combination book-
case and room divider fills this need.
Freestanding and finished all around,
this piece can be placed anywhere to
haold books and collectibles while sepa-
rating areas of the room that may
have different functions. And, it can
be moved along with the rest of the
furniture when the inspiration comes
to redecorate. We got this clever de-
gign from a booklet called The
Breathing Room Book, 1t's loaded
with innovative storage projects for
just about every room in the house, It
costs §1.95 ppd. from Western Wood
Products Assn., Yeon Building, 522
S.W. Fifth Ave., Portland, OR 97204,
Plan sheets for most of the projects
are also available for 75 cents,

The construction is even more
straightforward than the design sug-
pests. All that's necessary are a few
basic tools and the skill to measure
and cut to a line, If your shop isn't
equipped with a table saw or radial-
arm saw, a portable circular saw can
be used for all the cuts. Be sure to use
a sharp, smooth-cutting blade and
have a fence attachment on hand for
ripping. The joinery is simple and the
entire unit is fastened with nails and
glue, We also opted for wood that's
available just about everywhere: No.
2 common pine.

Be aware when buying your mate-

Color photo: | R Rost
Black-and-white photas: Meal Baretr
Technlcal art; Eugene Thompson
Deslgn: Czopek and Erdenbenger
Photo stylist: Gabe Herrick
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1 Use 3'/-in.-wide %, pine stock for the
base frame. Cut each plece to exact length,
apply glue and nail with Bd finishing nails.

2 Glue and nail the uprights to the base.
Use blocks to support the uprights. A 2-ft.
steel square ensures accurate assembly.

B Tack temporary strips to the upright
tops to ensure consistent spacing. Leave
nall heads exposed for easy removal.

rial, however, that this grade of wood
is not normally used for indoor furni-
ture. If possible, go to the lumber
dealer and pick out the best pieces for
this project. Then, stack the wood in
an environment with the same humid-
ity as that of vour house. Place %;-in.-
8. stickers between the layers and
let the lumber dry completely—it
may take at least two weeks—before
starting construction. When stack-
ing, place the stickers about 12 in.
apart and keep each row of stickers di-
rectly above the last. On the top
board, it's helpful to lay a last row of
gtickers and place a very heavy board
on them to ensure that the boards will
dry flat.

Note that two different thicknesses
of boards are needed—full %,-in.-
thick pine (called 1-in, stock) and 1%~
thick stock. The thicker stock is usual-
ly ealled %,. You may find that the %,
pine at your loeal dealer is less than
1%, in. thick. If so, simply adjust the
dimensions shown accordingly.

Starting construction

First, crosseut 3%-in.-wide %, stock
to length for the base frame pieces.
Then, mark the position of the center
block on the long frame pieces and as-
semble the base frame with 8d finish-
ing nails and glue. The ¥, stock is used
for the frame uprights (C and D) as
well. Cut these six pieces roughly to
length. Rip the corner uprights to 6
in, wide and the center pieces to 5in,
Then, mark each piece squarely and
cut Lo exact length.

Prepare for securing the uprights
by marking their positions on the base
frame. Lay the frame, edgeside
down, on the worktable. Set up serap
blocks to the same height as the frame
to support the ends of the uprights.
Then, glue and nail the uprights to the
{frame (photo 2). Use a 2-ft, steel
square to ensure that the uprights are
fastened squarely to the base.

To keep the upright tops in line,
tack spacer strips first across, then
along the upright free ends, Make

a7



ROOM DIVIDER

sure that the spacing at the top is the
same as at the bottom { photo 3).

Next, roughly cut to length the ¥-
in. thick = 3%.-in.-wide base trim
bourds. Hold each piece in position on
the base frame and mark for the mi-
ters. Because these pieces will be visi-
ble in the finished case, vou'll want to
ret the miter joints just right.

After marking, cut the miters with
a miterbax and check for fit with the
buse. Then apply the glue,

It's helpful to have a small clamp on
hand to hold these pieces in position as
yvou nail, If vou don’t have a clamp
handy, then, before applying the
glue, drive a few finizhing nails
through the base trim so that their
points just poke through. The points
will help keep the pieces in position
while you drive the nails,

Making the shelves

The shelves are ripped from 1x12
pine. Before ripping, check the width
across the base—it should be 11 in.
Then, use your cireular saw to rip the
stoek to correct width, Prepare
enough stock for all the shelves and
shell support pieces (H) at the same
time. Determine the correet length of
the shelves by measuring the distance
between the uprights, Then, cut the
shelves squarely to length.

Glue and nail the two lower shelves
to the base, making sure that their
edges are flush with the base trim.
Then, crosseut the shell supports to
length. Position the first shelf support
using a piece of serap V,-in.-thiek
stock to ensure correct overhang at
the uprights (photo 7). Lightly mark
lines near each edge of the piece toaid
in positioning the nails. Partially
tlrive a few nails in the support piece,

% -

& After cutting base trim to length using a
miterbox, Install with nails and glue. Clamp
holds the work in place while nailing.

T Use a Y,-in-thick spacer block to align
the sheilf support with upright. Have nail
started in board before assembling.

5 After ripping stock to width lor shelves
and shelf supports, crosscut to length on a
radial-arm saw or portable circular saw,

B The second row of shelves rests on shelf
supports. Make sure shell edges are flush
with the supports. Glue and nail in place.

apply glue and secure the first sup-
port using the scrap piece as a posi-
tioning Fauge.

After the first row of supports are
fastened, glue and nail the next tier of
ghelves to the tops of the supports.
Repeat this procedure for the remain-
ing shelves and supports. When yvou
reach the top shelf, remove the long
spacing strips to make the nailing eas-
ier, After the top shelves are in-
stalled, remove the short spacers,

Completing the fascia
Install the top trim boards in the same
manner as the base trim. Make sure
the top trim sits firmly on the top shelf
and, after nailing to the uprights, nail
through the top shelf from under-
neathinto the trim.

The two vertical trim boards at the
ends should now be ripped to width
and eut to length, Cheek the dimen-

& Install the bottom shelves so their edges
are flush with the base trim. Secure with
glue and 8d nails. Set all nails with nailset.

9 You'll need to remove the long spacers
fram upright tops when nailing the top
shelves. Then. remove the short spacers.

10 After installing the upper trim in the
same manner as the base trim, nail up
through the top shelf for a tight joint.

88

11 Installing end boards leaves a recess
far the upright trim, Cut to exact width and
length. Nail and glue in place.

12 The top is cut to exact size from %, pine
stock. Make sure its edges are flush with
the top trim before installing.
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MATERIALS—IMVIDER/BINIKCASE
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ROOM DIVIDER

sion across the ends first. This trim
must overhang ¥ in. on both sides.
After cutting to size, use the ¥-in.-
thick serap piece to accurately posi-
tion each board in the same way you
lined up the shelf supports.

The remaining boards to install ave
the corner and center trim pieces.
Theze must fit precisely into the re-
cezses formed Ej,' the shelf support
pieces and end boards. Measure the
widths aecurately and rip to the out-
side of the marks. [fthe pieces fit a lit-
tle too tightly, trim the excess with a
hand plane. Be sure to nail through
the shelf supports and end boards as
well as nailing through the trim face.

Finally, eut the case top from %,x12
stock. Lu_'n,' it in position and Lheck
that its edges are flush. Then glue and
nail it in place,

Installing the molding
The five horizontal bands aceenting
the shelves and top are cut from
pieces of half-round molding, You'll
need two widths for the job—17%; for
the top and , for the shelves. If
you're unable to find half-round mold-
ing in these sizes at your local lumber
yard, you can make the trim yourself
with your router,

Before starting the trim, however,
18 & good time to check the entire piece
for flush joints and perform some pre-
liminary sanding with 120- followed
by 220-grit sandpaper. This job is eas-

ier to do with the molding off.

The %-in.-wide molding is made
from a length of 1x12 or 1x8 stock.
Clamp the board to the Et’lHE of your
worktable and install & ¥-in.-rad.
mun{hnﬁ ver bit in your router, Ad-
just the bit depth so it will cut a radius
that's flush with the surface of the
stock, Then, rout one edge of the
board to ereate one half of the molding
profile. Simply flip the board over and
rout from the other face to finish the
half round. If your router bit includes
a pilot, don't be tempted to use it as a
guide for this operation, After the
first cut is made, the pilot will no long-
er have a proper edge to run against
and the next eut will go too deep.
Equip your router with an edge guide
instead (photo 13).

After each half-round is cut, set
vour table saw I'ence or portable cireu-

ar saw guide for a Byim. rip and cut
the trim off the board. For the top
trim, use %, stock and a .-"'",—II'J. -rad.
ruumlmg-wer bit. Rip to ¥ in. wide.

Prepare for installing the molding
by first marking square lines around
the end columns and across the middle
columns at the shelf positions (photo
15). Install the Inng pieces first. Tem-
porarily tack each piece in place and
mark for cutting tﬂe miters. Then,
use a miterbox to make the cuts.

After marking the short end pieces,
fasten the long pieces in place with
glue and 4d nails. Then, carefully cut
each short piece to fit and install.

The ﬁnnrtrim pieces to be applied

are the decorative blocks placed over
each column. It's best to use a table
saw Lo cut these Vi-in,-thick squares,
First rip a 20-in.-long piece of stock to
1% in. wide. Then, resaw the stock to
', in. thick. Crusseutthemght]’frm »
s(. blocks from this strip.

A stop block fixed to the table saw
or radial-arm saw makes this job go
faster. Don't use the table saw fence
for a stop block. The piece can jam be-
tween the blade and fence and get
thrown back at you. Install each block
with glue and wire brads as shown in
the drawing

Setall I'Ile‘-u and fill with wood filler.
Then, give the piece a final sanding
with 220-grit sandpaper.

Finishing the unit
We finished our room divider/book-
case to highlight its visual elements
while allowing the wood grain to ap-
pear as subtle surface decoration. The
main part of the case was given a pick-
led finigh. This imparts a hleached
quality to the wood. Use Muralo Ala-
baster oil-based paint, thinned 30 per-
cent with mineral spirits. Let the
paint soak into the wood for about five
minutes and then, wipe off with a
clean rag. Allow to dry overnight.
The top piece, its trim and the base
were given two coats of high-gloss
Muralo Gray Mood. The shelf trim
was painted with high-gloss Muralo
Carnival Red and we used Muralo
high-gloss white for the decorative
blocks. o

13 Make the molding with your router
and rounding-over bit. Use a Vg-In.-rad. bit
for the shelf trim and ¥, .-In. bit for the top.

16 After marking and cutting miters, in-
stall with finishing nalls and glue. Install
long pleces first and cut short lengths to fit,

0

14 After routing both corners to make the
half-round profile, rip the shelf trim to % In.
Top trim s ripped to % in. wide.

17 The decorative blocks are crosscut
fram Vi-In.-thick stock ta 1';-in. squares.
Use a stop block for accurate cuts.

15 Use asquare to lay out molding posi-
tlon around end columns and across center
column face. Miter trim to length.

18 install blocks with glue and wire
brads. Don't nall too close to edge nor
place two nalls on the same grain line.
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DRILL
BITS

A comprehensive guide to
the latest hole-boring tools.

BY JOSEPH TRUINI,
Shop And Tools Editor
PM Photos by Brian Kosoff

i
L

ORING precise, clean holes is something
that most of us perform routinely all the
time. Therefore, it's not surprising that

drill bits are taken for granted and are perhaps a work-
shop's most underrated tools. How valuable are drill bits?
Just imagine trying to make a perfectly round hole with-

out one,
Drrill bits are available in an astounding number of sizes and
styles for use in nearly every imaginable material including
wood, metals, plastie, concrete, brick, glass and ceramic tile to
name a few. Most bits are designed for use in a portable electric
drill. Other bits are made specifically for use in a hand brace, hand
drill or drill press. Some bits can be used in more than one tool, but it's
important not to use any drill bit or accessory in a tool that it's not

designed for.

Drill bits are sized according to the diameter hole they bore. Most bits
are classified in fractional sizes—inches or metric. But some bits use wire-
gauge numbers or letter sizes, Twist drill bits are most commonly available in
fractional sizes from 1/64-in. to 1/2-in. dia. Bits up to about 1-in. dia. are also avail-
able, but they're tougher to find. Wire-gauge number bits range from No. 1 (decimal
equivalent: 2280 in.) to No. 80 (0135 in.). Note that the higher the number, the
smaller the bit's diameter. Letter-size bits range from A (2340 in.) to Z (.4130 in.). For
use as 4 comparative reference, note that the decimal equivalent of a 1/64-in. bit is .0156 in.
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DRILL BITS

While twist drill bits are designed for drilling holes in
metal, they're also commonly used to bore holes in wood
and plastie, To bore large diameter holes in wood there
are several bite available including spade, Forstner and
auger bits. Selecting the right bit depends on the work-
ﬁiece. the size of the hole and the required quality of the

ole. Some bits produce perfectly round, smooth, flat-
bottom holes, But in some eases, such as rough carpentry
work, a superprecise hole isn't needed.

Here, we've collected 23 bits to handle virtually every
hole-boring job. However, it's not likely that you'll need
every bit shown. Instead, add bits to your toolbox as you
need them and remember that price 1= a good indication
of quality. In other words, you get what you pay for.

What's new?

Tool makers have recently developed some exeiting and
truly unique drill bits. The newest of these is Black &
Dar:ker's[hullat bit (see No. 1). The bit's built-in pilot
puint helps it eut quicker and minimize walking—the ten-
denecy of the bit to wander off course.

Step drills (No. 5 and No, 6) allow you to drill several
different size holes with the same bit. They're designed
for drilling in thin materials, especially metals and plas-
ties. Other new bits include: a carbide-tipped brad-point
bit (No. 7), improved spade bit (No. 14), and Vermont-

's new split-point masonry bit (No. 2).

Also, note that many manufacturers are now offering
titanium-nitride-coated bits. These gold-colored hits
boast superior performance over standard high-speed
steel bits. Now let's take a look at each of the bits shown,
1. Bullet bits—The unique design of the Bullet bit allows
it to outperform standard twist-drill bits—especially
when drilling metal. In fact, according to Black & Deck-
er, the Bullet bit will drill four times faster and last seven
times longer than standard high-speed steel (HSS) bits.
The titanium-nitride-coated Bullet bit, also shown, lasts

-df;unﬂ-—_‘ —---."-----— ‘ - *
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14 times longer than a standard bit, aceording to B & D.
The pilot-point tip ensures no-walk starting and an en-
larged flute chamber hastens chip removal to prevent
jamming, Acute-angle cutting edges mean faster drilling
and, more importantly, no binding and lnckup as the bit
breaks through the backside afthe workpiece. Bullet bits
eome in 29 sizes ranging from '/, in. (82 for two HSS bits;
51.80 each for titanium-coated) to 12 in. dia. (815,50 for
H55; £26.65 for titanium-coated ). Contact Black & Deck-
er, 10N, Park Dr., Box 798, Hunt Valley, MD 21030.
2. Split-point masonry bit—Up to now, boring a hole in
concrete, brick, cement block and plaster has been a
glow, laborious process, The new bit shown, called Lick-
ety-Split, features an aggressive cutting, split-point,
nurhirfe-stirnl tip that bores three times faster and lasts
10 times longer than regular masonry bits, according to
Vermont-American. Lickety-Split bits come in five sizes
from *,in, ($2.80) to Y in. ($5.05) dis, Contact Vermont-
American, Box 340, Lincolnton, NC 25083,
3. Multispur bit—For precise holes in fine woodwork,
try a mubtispur bit. Designed for drill press use, it fea-
tures a rim-guided cotting head that makes it easy to
bore angled and overlapping holes. The cutting head has
rows of sharpened teeth and a '4-in.-long center spur for
smooth, nearly flat-bottomed holes. The 1-in.-dia. bit
shown costs $15.75, plus shipping, from Garrett Wade,
161 Avenue of the Americas, New York, NY 10013, Oth-
er sizes range from , in. to 1% in. dia.
4. Hollow-spiral auger bil—Also known as a ship-head
car hit, this 18-in.-long bit is used for deep boring in large
timbers, telephone poles, docks and bridges. The bit fea-
tures a single-twist, hollow-center desipn and a serew-
point tip that holds the bit on course. The bit's
chuck-end is tapered to fit a hand
brace. Just above the tapered end,
the bit's shank is hex-shaped, To
use the bit in a portable electric
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drill, simply hacksaw off the tapered end.
The ¥-in.-dia. bit shown costs about $19.85 at
hardware stores. It's also available in sizes ranging
from ¥, in. ($15.70) to 1% in. ($37.50) dia. Contact Irwin
Co., Box 528, Wilmington, OH 45177,

5. Step drill—The Unibit step drill shown (model No. 4)
can drill 12 different size holes from %, in. to % in. dia.
The high-gpeed steel bit has a sure-starting point and a
single flute. The bit’s multiple-step design enlarges the
hole a little at a time. Simply stop drilling when the de-
sired size hole is made. Designed primarily for drilling in
steel, copper, brass, aluminum and other thin metals,
Unibits can also be used to bore holes in plastics, compo-
sition boards and thin wood. The bits" high prices are off-
set by the fact that you need fewer bits and by the conve- 3 - =
nience of not having to change bits so often. The No, 4 ! T A
Unibit shown costs about $39. The No. 1 Unibit ($18.50) o

drills 13 different size holes from 4 in. to ¥ in, dia. For
details on the entire Unibit ling, contact American Tool
Co., 301 8. 13th 5t., Suite 600, Lincoln, NE 68508,

fi. Titanium-nitride step drill—Vermont-American re-
cently introduced its own version of the step drill, called
the Drill Tree. 1t's similar to the Unibit mentioned
above, except that it has two cutting flutes and a titani-
um-nitride coating that stays sharp six times longer than
HSS step drills, according to the maker. The bit shown
($17.95) will drill 18 holes ranging from Y in. to Y% in. dia.

14J
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DRILL BITS

A 9-hole Drill Tree—Y, in. through %,
in.—eosts about $30. Contact Ver-
mont-American, Box 340, Lincoln-
ton, NC 28093,
7. Carbide-tipped brad-point bit
—Regular high-speed steel brad-
point bits, such as No. 15, are ex-
tremely \E’npuiﬂr with woodworkers.
Garrett Wade now offers durable car-
bide-tipﬂatl brad-point bits that will
outlast HSS bits many times over,
The bits have supersharp carbide cut-
ting edges and a center spur that elim-
inates walking. These are excellent
bits for boring very hard, exotic
woods. The %,-in.-dia. bit shown costs
$13.60, plus shipping, from Garrett
Wade, 161 Avenue of the Americas,
New York, NY 10013, Eirght other
sizes are available: ', in. to % in. dia.
8. Left-hand bit—Notice something
odd about this %.-in.-dia. bit? That's
right, it has left-hand spiraling flutes.
This unique bit is used to extract bro-
ken bolts, serews and threaded studs.
Operate the bit counter-clockwise in a
reversible drill. In most cases, the
left-handed drilling action alone will
loosen the broken piece. Otherwise,
use a straight-flute screw extractor.
The bit shown costs about $11. Other
bits range from %, in. to %4 in. dia.
Contact Vermont-American, Box
340, Lincolnton, NC 28093,
9. Forstner bit—For fine woodwork-
ing and cabinetmaking, the Forstner
bit is in a class by itself. However,
don’t be fooled by imported Forstner-
type hits. This is the genuine Forstner
bit invented by Oregon gunsmith
Benjamin Forstner and patented in
1886, The bit is now made by Connect-
ieut Valley Manufacturing, Box 3200,
New Britain, CT 06050,

Contrary to popular belief, the bit's
circiilar flange only guides the tool.
The actual cutting is done by two hori-

zontal, hand-sharpened edges. Use
Forstner bits in a drill press to bore
perfectly flat-bottomed holes, precise
angular holes, overlapping holes and
any fraction of a hole in the workpiece
edge. Like most unique, quality tools,
Forstner bits are not cheap. The 144
in.-dia. bit costs $34.84. Sizes range
from Y, in. ($20) to 3 in. (§100) dia. plus
shipping, Write to the manufacturer
or call toll-free (R00) 336-0076.
10. Mortising chisel—It may be hard
to believe, but this woodworking bit
bores square holes. Use it in a drill
I:ress to bore a series of overlapping
nles to form a mortise to accept a
matching tenon. The tool consists of a
wond-boring bit housed in a hollow,
square chizel. Chuck the bit in the
drill press. A special yoke (not inelud-
ed) attaches to the drill press and
clamps onto the chisel. As pressure is
applied, the bit removes 4 vast major-
ity of the stock and the chizel cuts the
round hole square. The Ye-in.-wide
mortising chisel shown costs $52.50
stpaid from Constantine's, 2050
astchester Rd., Bronx, NY 10461.
11. Solid-center auger bit—This 1-in.-
dia. wood-boring bit ($11.85), also
known as an electrician’s auger bit, is
designed for rapid, if not smooth, bor-
ing. It's most often used to bore holes
in house framing to run electrical
wires, The 9%-in.-long bit features a
deep, chip-clearing spiral flute and a
quick-start serew-point tip. A sharp-
ened cutter, located near its tip,
seribes the wood and speeds the bor-
ing process. It can be used in either a
hand brace or electrie drill. For use in
an electrie drill, simply eut off the bit's
tapered end Lo expose the hex-shaped
shank. Other sizes range from '/, in. to
1'% in. dia. Contact Irwin Co., Box
829, Wilmington, OH 45177,
12, Heavy-duly expansive bit—
Here's an improved version of the ald
reliable expansive hit (No. 19). This

versatile woodworking bit is infinite-
ly adjustable for boring holes from 1%
in. to 3% in. dia. A sharp center point
ensures accurate, nonslip boring. Al-
though it is similar to a regular expan-
sive bit, it euts cleaner and more pre-
cisely. It's $68.50 postpaid from
Garrett Wade, 161 Avenue of the
Americas, New York, NY 10013.

13. Circle cutter—Also known asa fly
cutter, this tool cuts large holes in
wooid, sheetmetal, brass, copper, alu-
minum and plastic. Designed for drill
press use only, it features a pilot
twist-drill bit and a replaceable Eigh~
speed steel cutter. The tool adjusts to
cut holes from 4§ in. to 4 in. dia. Oper-
ate the cutter at 500 rpm and wear eye
protection. It's §11.50 postpaid from
Constantine's, 2060 Eastchester Rd.,
Bronx, NY 10461.

14. Spade bits—The %-in.-dia. Irwin
Speedbor 88 spade bit shown is one of
the most popular woodworking bits in
use today. Spade bits are fast-cutting,
inexpensive and easy to sharpen with
a file. Uge spade bits in a portable
eleetrie drill or drill press.

Irwin recently introduced an im-
Emved spade bit (see the %;-in.-dia.

it shown) called the Speedbor 2000,
The new bit has two protruding spurs
that scribe the wood for faster cutting
and a sharpened, horizontal groove on
each side for cleaner holes,

Both styles are available in 17 sizes
from Y, in. to 1% in, dia. Speedbor B8
bits cost between $2.25 and $4.15.
Speedbor 2000 bits cost slightly more:
$2.40 to $5.55. Contact Irwin Co.,
Box 829, Wilmington, OH 45177.

15. Brad-point bit—A favorite of
many woodworkers, a brad-point bit
features a sharpened center point for
quick, sure starts and two cutting
spurs that seribe the wood for fast,
smooth holes. The high-speed steel
hit also features extra-deep flutes for
fast, clog-free boring. A 5-piece sel
costs 815,70 postpaid from Garrett
Wade, 161 Avenue of the Americas,
New York, NY 10013, It includes
Yies Yaams Yee, Y- and Yeein, -dia. bits.
16. Titanium-nitride bit—Vermont-
American offers a full line of titanium-
nitride-coated twist drill bits. The su-
perhard bits have many advantages
over standard high-speed steel bits
—especially when drilling metal. The
main advantages are that they stay
sharper longer and cut easier,

According to Vermont-American,
their titanium-nitride bits last six
times longer than HSS bits. The bits
also stay cooler at high speeds and re-
quire less pressure.

Titanium-nitride bits aren't cheap,
but may be economical for anyone
who does a lot of drilling. Available in
29 sizes from '/, in. ($1.75) to Y in.

{Please turn fo poge 159}
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FEELINGS.

Michelin has some soothing
news. Now you can get the
carrying capacity of a light
fruck fire with something extra:
comfort. The comfort of o
Michelin passenger fire.

Thanks to the Michelin
All-Weather XCH4 radial.

The XCH4 has o
unique tread design
that can actually
allow for a quieter,

kind of mileage that
Michelins hove always

more com-
fortable ride.

The XCH4 been famous for.
can also Your Michelin dealer
offer you has a voriety of sizes to
something fit everything from vans
rarely seen in and light trucks to
a light truck :
tire: perform-
ance. So

you'll experience crisp handling
and precise response.

Best of all, your vehicle will
achieve all the excitement and
fun it was designed for. Most
importantly, the XCH4 is engi-
neered to last. Because it's
designed to wear slowly and
evenly. Which helps pre-
I, vent premature

' four-wheel-drive vehicles.
See him soon.

After all, why leamn
about life on the

wearout. And that road the hard
translates into the way?
MICHELIN
BECALFGE S0 MLICH |5 REDING
O TOLR TIRES.
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These (2) 16 oz. bottles will

actually
giveyour | | &
car a [ Maim
BETTER
THAN
SHOW- :
ROOM o

SHINE! ~_ 7 &7

There are loads of car wanes and gimmicks used 1o 56l
them. Poly trealiments. one-steps ipfaif wan, rubbing
campaund, pre-cleaner, restorers, colored wan and
polishes, kouids and paste. Whatewer the color of your
car, nothing. absalubaly nothing but Malm's two lormu-
las, can make your car :rirl:qbamr than the day you

bought ! \we're pasitive aur products
can't be baat.
Since 1980 we 've backed up thal claim with the strong-
esl guarantes in the business. Do side by side tests
Compare Malm's Camauba Wax and Podish with any-
thing. ‘We'll DUTSHINE every single ong® If for some
reason you don'l think so, ssmply notify us within 30
days. We'll send a UPS truck, They Il pick it up. We'll
refund every cent you paid, Including shipping charges
The more your car cosis,

the more it needs Malm's care.
Thousands of Porsche, Mercedes. and exolic car own-
er5 hawve discoverad the excitement ol the Maim's Batter
Than Showroom Shine! The top detailers in America usa
Maim s and don | even ?.‘HadiS{.EILH‘Ir‘ Tnﬁl wouldn 't try
Einﬂhlng Else; even if you gave them a life-time supply
reg.

Maim's Uitra-Fine Polish cleans and smooths the paint
fo an unbalievable mirror gloss. Foliow with Maim's
nidiculously easy to apply, baby soft, liquid Carmauba
Wax. The results are incredibie! You |l be very proud
driving your car. Friends and even strangers will actuatly
a5k you how you get your car so shimy!

+ SPECIAL BLENDS OF CARNAUBA WAXES = ND POWDERY
RESIDUE » REMOVES THOSE HAZE-LIKE SCRATCHES
= EXCELLENT DN ALL COLOR PAINTS, ESPECIALLY BLACK
= COVERS 14 1o 30 CARS!

= GUARANTEED TO QUTSHINE ALL PRODUCTS!
Have your MasterCard or Visa handy and call 9-5, Maon.
Foi. al (974) 764-5775. Or mail coupon now! We'll in-
Cluce gur 30- Guide i0 detaller s secrets lor waxing
and finishing, ples four free sample packs of wax and
cleansr 1o give fo your friends (nstead of ketting them
borrow yours, when they get a losk af your car!)

—

U1 pint Carnautis War $19.95 (play $2.50 irt. / hot. -iotal |
| S2L245) MY, residents ADD sales fax

I
g 1 pirt wmmwmmmmmm”l

| $4.00 1. /bl - tstal IMY. residents ADD saes tax i

Powershifting Your Automatic 126 | | (Slenuar TS . Sl i

|
{1 Check or Weaney Order § ELaent
CHASSIS : payabile iz MALM CHEM, CORP : ADD 1
HDt WhEElS 123 " | Charge tomy- 1 Visa [ MasterCard s 1w :
[ Signature — 1
Better Brakes 130 |y I
1 Crechl G N (Primt ALL 1 01 15 Digtn 1
Tire Talk 131 I W'l ship in 48 HOURS I
| wihen you order with a AH N 1
Credd ard. money order
Shock Treatment 134 | |V orieter's check Phone Orders |
: , ! maLM cHEM. corp. 73/ TEI3TTR1
Flat Cornering For Better Handling 138 300 BX, PM-058 (Mon -1l ) :
= Pound Ridge. NY 10576
Cover. A wider wheelltire combmation is usually the first step on the road to a true hignes ] ]
peffiormance machine. Neast step for this Camaro is the 350 TP endgine in the background | Mame
P photo by Bill Ashe - I
Ferformance Tuning Guide proguced by the PM Auto Deparmment A (LIPS an 1 debver 420 F.0, Bies) I
PM Conoributors. Norman 5. Mayersahn, Paul Stendguist | ]
P ptsotos by CltF Geomer, Norman S Mayeruohn, Paul Stenguist IE“T —_— e —=
Calor illustrations by Skidmore Safration Iﬁln = = L
Technical lustrabons by Don Mannes, Fred \Wolle 1
| Doy Temptane = ; i
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FORANYCAR

hether it's new, near-new or a veteran of

many summers, there are two ways of look:

ing at your car, You can do as most car

owners do, and regard it as a marvel of
modern technology, complete and ready to go as is. Meas-
ured by most transportation criteria, this is true of virtu-
ally every car sold in this country.

But as a PM reader, vou belong to a much more select
group, individuals who view all automobiles, humble or
high zoot, az opportunities for improvement and/or self-
expression. And when it comes to performance, mere ade-
fuacy simply doesn't get it.

Performanee, of course, has become & mueh more com-
prehensive concept than it was in the l-dimensional

heyday of big-inch V8s and elouds of vaporized

rubber. Although 0 to 60 mph will always be an
important part of the equation, today's idea of per-
formance also includes handling and even appearance -
how well the ear performs at the hamburger stand or just
sitting in your driveway.

The complexity of today's cars has more than kept pace
with the perception of performance a5 a total vehicle con-
cept, and this is a mixed blessing. On the positive side of
the ledger, our cars are more technologieally sophisticated
than ever before, which equates with more efficient and
generally better. But the down side of all the emphasis
on black boxes and preprogrammed combustion is that
cars seem more forbidding to work on than at any time in




the century-plus they've been in use.
While it's hard to deny that some aspectsof maintenance
and repair have gotten beyond the capabilities of feeler
h gauges and trouble lights, we believe there are still
ample opportunities for the Saturday mechanic
to improve every aspect of his car’s perform-
ance, That's every aspect— including un-
der the hood. Regardless of the car,
And that's what our 1988
Performance Tuning Guide is
\ all about—a broad eollection
of how-to stories aimed
at helping you make
your car per-

form the way you really want it to— to look better, po
better and handle better.

For the sake of continuity, the stories fall under three gen-
eral eategories: Appearance, Powertrain and Chassis,

Before launching into the sugpestions for improvements,
however, we suggest that you make sure that you begin
your project (or projects) with a car that's in the best possi-
ble operating condition, Accordingly, we've provided a
checklist, “Before You Begin,” which specifies the systems
in your car that should be in good-as-new condition before
modifications get underway. (Even if you decide that this
isn't the time for car projects, this checklist isa good guide-
line to keeping your car in optimum health.)

From there, you may decide to sKip over the appearance
suggrestions and go straight into the realm of horsepower -
the most extensive category in the guide, by the way.

Or you may decide your car’s muscle quotient is
okay for now and what you really need is re-
finement in the handling department.
Then again, maybe a pretty face
is more important after all,
. Whichever way you de-
Ty cide to go, we've got
you covered. PM

Without resorting to wild sheestmetal
changes or radical wheel/tire theatrics,
you can see by this llustration how

a standard Camaro Sport Coupe

can become one-of-a-kind.

Pl ELLLISTRATRON BY SKIDMORE SAHRATION



~ Motorcraft mainta
is doing it right with t

With Motorcraft replacement parts, you
can maintain the same quality and perform-
ance that was in your car from the start.

For some 1t’s a labor of love. For others, it’s
just plain labor. But for everyone, it’s satis-
faction knowing the job is done right.
So if vou take the time to do it vour-
self, take the extra step and do it with
Motorcraft Quality Parts.
Every Motorcraft
replacement part
demonstrates that
Ford quality extends
down to the smallest
details —details that provide you with the
performance you need on the road.
Some examples: Motorcraft FL-1A fil-




ins that peace of mind
he right parts.

ters are engineered with a filtering element
that traps more dirt and protects your
engine better than other leading brands.

Motorcraft Tested Tough batteries have
a computer-enhanced design that improves
their cold cranking power and increases
reserve capacity.

In Motorcraft spark plugs, special
ceramic insulators and nickel-chrome elec-
trodes are designed to handle the intense
heat of today’s smaller high-performance
engines.

Every Motorcraft part 1s designed and

engineered to deliver qual- ———

ity performance and peace Mﬂtﬂrcraﬂ Cord D
of mind. We insist on it. So
should vou. QUALITY PARTS FOR QUALITY CARS

Theres a full line of Motorcraft Qual-
ity Parts for Ford, Lincoln-Mercury and
all other makes of cars and trucks.




F YOU WANT your car to leap
to attention when you erack the
throttle and tenaciously hug the
apex when you steer into a
switchback, vour maintenance proce-
dures should be more than just a se-
ries of parts and lubricant replace-
ment exercises, Although the
renewal of worn parts is necessary,
that's not enough to keep your ma-
chine in combat-ready condition.
Listed below are 20 items that
should be checked and possibly cor-
rected before making any high-per-
formance modifications. Performance
modifications on a car that's not in
peak running order make as much
sense as the old practice of mail-order
brides: It seems easy, but you never
know what you'll wind up with.
1. Battery Condltion And Vallage
Batteries don’t lust forever. Perform
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a voltage check, both at rest and un-
der load, when servicing vour car. It's
also essential that you keep terminals
free of corrosion, which can increase
cireuit resistance, thereby reducing
dvailable voltage.

2. Sparkplug Condlition

Don't just toss those old plugs away.
Study the color and condition of the
electrodes and imsulator. Look for in-
consistencies. Ifone eylinder is viling,
its plug will be greasy or black. If it's
not running properly, its plug will be
darker or lighter than the others,

3. Cylinder Compression

And Leakage

A compression test will reveal a eylin-

der that doesn't develop

full compression. A leakage test will
help pinpoint the problem.

4. Idle Speed

Before you can correctly make other
adjustments, idle speed has to be set
to manufacturer's spec,

5. Ignition Timing

Incorrect ignition timing can cause
lozs of power and, in more extreme
cases, even engine damage,

6. Disiributor Cap, Rotor

And Plug Wire Condition

Ifignition voltage meets with high re-
sistance or a short on its way to the
plug, spark voltage will be lowered
and the eylinder could stop running.

POPULAR MECHANICS ® MAY | 988



7. Alr Cleaner Conditlon

A clogged air cleaner will seriously
limit the engine’s power output,

8. EGR Operatlon

Almost all modern engines require a
eertain amount of EGR flow to pre-
vent spark knock. Check EGR valve
operation,

9. PCV Operation

If the PCV valve doesn't keep erank-
case pressure in check, performance
will suffer.

10. Inlet Hot Alr And Maniiold EFE
The inlet hot air system, found on
most ears, ducts heat to the air clean-
er when the engine is cold, The Early
Fuel Evaporation system heats the
intake manifold with exhaust or elee-
tric coils. If these systems are not
functioning, you'll lose cold-engine
driveability.

11. Cooling System Integrity
Leaking hoses, a corroded cooling
system and/or worn-out coolant can
wipe out internal engine components,
An annual flush and refill is your best
insurance,

POPULAR MECHANICS ® pAY | 98H

12. Belt And Hose Condlition

Don't wait for belts and vacuum hoses
to break. Replace them every three to
four years, or sooner if they show
signs of deterioration.

13. Fluid Levels

Check all engine, brake and drive-
train fluid levels when you change
yvour oil and filter. Also, be sure to
check engine ofl level every time you
buy gasoline.

14. Steering And

Suspension Components

Steering and suspension components,
including tie-rod ends, ball joints,
control arm bushings, idler arms and
pitman arms, should be checked ev-
ery time you're under yvour car,

15. Wheel Bearing

Lubrication And Condliiion

Clean, examine and repack the front
wheel bearings of rear-drive cars ani
the redar wheel bearings of most front-
drive cars following manufacturer’s
specifications,

1&. Brake Pad And Lining Wear

Check the thickness and condition of

brake pad and shoe friction material
periodically. Examine drums and ro-
tors for signs of deterioration, uneven
wear or heat cracking,

17. Tire Pressure And Wear

Keep an eve on your tires and watch

for unusual wear patterns. Check air
pressure every time you buy gasoling,
18. Shock Absorber Condition

If your car bounces up and down more
than onee when yvou hit a good-sized
bump, vour shocks are worn out and
should be replaced.

19. Ride Halght

Check ride height—the height of the
body as compared to the rear axle and
front steering knuckles—and com-
pare to the manufacturer’s spec. In-
sufficient ride height is a sigm of worn-
out springs,

20. Exhaust System Condition

A leaking exhaust system can fill the
car with deadly carbon monoxide
fumes, Check all joints and seams pe-
riodically, particularly if there's an in-
credse in engine noise, a symptom
that might indicate a problem.

All of these checks can be done with
hand tools, so don't be intimidated if
vour car is computer controlled.
Aside from wrenches, sockets, a com-
pression tester and the like, the most
important tool is the factory-author-
ized service manual from the dealer,
Not only does it spell out the intervals
for maintenance (you'll do well to per-
form your maintenance earlier), and
correct specifications for settings and
tolerances, it also specifies the correct
lubricants and filters. ™
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HE FIRST time the 1-color
treatment appeared on the Eu
ropean show cireuit, it looked

like the entire car had been dipped in g
huge vat of white pigment. Only the
plass escaped,

Though it was popularized by Ger-
many's AMG custom shop, mono-
chroming actually has its roots in the
dechromed hot rods of the "50s. Today
it's become automotive high fashion, es-
pecially among high-ticket customizers,

The most popular trim treatment is
the black-out look, achieved by simply
replacing the bright finish of chrome
moldings with a matte or semigloss
black coating. This is an effective way
to personalize yvour ear's appearance
without departing radically from the
original color scheme.

Refinishing the chrome of bumpers
and grillework to match the color of
the body panels requires more disas-
sembly, but smartly updates the look

104

Painting over chrome.
side-view mirror housings,
and other trim can glve your
car a European-style fiair.

MONOCHROMING
FOR THE

EURO LOOK

of the car. Alloy wheels, too, are

stylish when eolor-matched to

the '--~||_'. ||:|i"5
Getting paint to

] .|.-||g-l|'-- Loy &
chrome-plated surface is a nearly im-
possible task. For heavy-gauge parts
like bumpers, complete stripping by a
plating shop ensures the best surface
for the paint to bite. Roughing up the
plated surface with commercial sand-
blasting is almost as good, but if any of
the chrome starts to lift during this
process it must all be removed before
proceeding.

After straightening the bumper
and removing any dents, it"s ready for
an etching primer that will assure
good paint adhesion. Be sure the
primer is appropriate for the paint
vou'll usge for the final color coats.

Smaller chrome-plated trim pieces
will keep their color coat longer when
treated to powder coating, a process
available at many plating shops, Pow-

der coatings are electrostatically

sprayed, offer better adhesion than
conventional painting, anid are less
likely to dull or pesl

Parts to be powder coated must be
disassembled for spraying and sand-
blasted to roughen the surface for the
eoating to grip. The final step of the
process requires baking, so the parts
miist be able to withstand 400° F.
Clear powder coating is also available
for preserving polished metal sur-
faces. Far more durable than clear
coats, it's a long-term solution to
keeping copper, brass and aluminum
pieces free of corrosion. P
SOURCE LIST
B Dtzler PPG Automotive Finishes, P00, Box
4510, Troy, M1 48007
W ' Ponl Refinish Produoet=, 20000 5. Garfield,
Commerce, CA W2
W BE-M Prolucts, 14108 Artesin Blvd., Cerritok,
A 701
B Sperex Uorp.,
(A M

16141 5. Maple Ave., Gardena,
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instant-on fa&

ar:

How it works. How to defend yourself.

'I‘iSIEI'I'[-lDr"I radar—sometimes called "putse”

radar—has baen around for years. But it's baing

used more frequently now as radar operators

try to defeat detector users, Here's how it works.
First things first

Ordinary radar and instant-on radar use
exactly the same type of radar beams. |n fact,
most radar guns can operate either way. It's just
a matter of which buttons the operator pushes,

How ordinary radar works

In an ordinary radar trap, the radar gun is
aimed at traffic and it continuously transmits
@ beam of radar waves. The effective range for
the radar to "see” your speed Is less than a
half mile for most cars, longer for trucks,

How radar detectors work

A radar detector is a radio recelver tuned to
radar frequency. & high-performance radar
detector is sensitive enough to pick up the
radar waves before you drive within speed
measurnng range. IUs as simple as that.

How Instant-on radar works

The instant-on radar trap is set up just like
an ordinary radar trap. The only difference is
that the gun doesn't transmit until the operator
pushes a button. So there is no radar signal
for a radar detector to find.

Then when you're within speed-measuring
range, the oparator triggers the beam. Hence
the term “instant-on.’ The radar reads your
speed within a fraction of a second, too guickly
for a human to respond.

Your only hope

Because instant-on radar (s faster than your
refiexes, yvour only defense is to identify it
before you are within its range. You must detect
it when the operator zaps the traffic ahead of
you. For this, your detector must reach out for
distant radar signals.

DOING IT WRONG

Whan you understand thal instant-on redar = nothing
mare thilh ondinary rasdar being wrmed on and off, 1he
hieat loses its mysiey. Delense comes oown 0 dobecting
e radar beiore A's strong encugh to find you
brsakthraagh. Yeoi one detoctor maset hay

Balonay
added & feature it cafs “Pulse Proection” (0 one af s
mdet Hen's what i does

Tha Kustom Signats HR-12 and KR-11 two of the many radas
units that can be operated in &n instant-on. or “puise’ mode

You're leoking for weak radar that lasts only
a few seconds. Finding even one such “pulse”
s cause for alert. Finding a series of them,
each stronger than the previous one, indicates
you're approaching an instant-on radar trap
that's picking off traffic ahead

Same old strategy

Identifying instant-on radar before you come
in range is the only defense today, just as it
was when we first introduced Escart. That's why
our warning system, used on both Escort and
Passport, tells you both the strength of the
signal and the length of it. You need to know
both to defend yourself,

Nothing but the truth

Dur waming system Indicates signal strength
two ways: by a meter for a visual check, by a
variable-rate beeper If you prefer to listen. The
length of the signal is indicated by the duration
of the alert, Knowing signal strength and signal
length of every radar encounter Is the only way
to find Instant-on radar before it finds you.

Escort and Passport are the most effective
radar-waming instruments available. But don't
take our word for it

Wher (s Nt Setects 1he sudoen pressnce of & hgh
strEngil signgl, & T apposs on i dsphay @rd | Sounos
aspecial alarm. This is your “Pulss Protectson’’

Thea fna prink. Untonunatesy, the sutden presence of 8
high-strength signal describes an instant-on encounter
whei you'e within range True prbdecton fhom msiantan
Mepends on TeEponding to weak signals, bul “Pulse
Protection” gomsn't respond b wesk signals.

Thar muplint Says this fedture “tells you shen you're
beng shot 817 And thatl s the prabism_ When you're being
shivl gt 105 o0 kate

In 1987, Car and Driver, Popular Mechanics
and Roundal aach published independent tests
of radar detectors. And each gave us the highest
ratings. Call toll-free and we'll sand reprints of
the complets tests, not just excerpts or quotes.

We're as close as your phone

We sell direct to you, and we guarantes your
satisfaction. IT you're not entirely satisfied
within 30 days, return your purchasa. We'll
refund your money and shipping costs.

To order, call toll-free, Orders in by 3:00 pm
eastern time go out the same day by UPS and
we pay the shipping. Overnight delivery is guar-
anteed by Federal Express for only $10 extra.

Call now and the best defense against
instant-on radar can be in your car lomorow,

Ordor Today

TOLL FREE 1-800-543-1608
{ Mon-Fri Bam-11pm, Sat-5un 9:30-6 EST)

-

|
I'ﬂ‘ﬁl-

By mall sgnd to address below. All orders
processed immediately. Prices slightly
higher for Canadian shipments.

PASSPORT

Pocket-Size Radar Protoction $295

O res. add 31623 f@e

The Classic of Radar Waming $245

[ Ohis Ans. 8o $13.45 tan

Cincinnati Microwave

¥ Department GEA58
O Microwave Plaza
Cincinnati, Ohio 45249-8502

& 1980 Cinannali M e, ing
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ENGINE DETAILING

HENEVER gearheads
gather to check out a new
machine, sooner or later

(usually sooner), the howd goes up.
Some of us take pride in the drab but
efficient look of well-maintained stock
equipment. But the gathered heads
are more likely to nod with approval
when the engine shows the extra care
that roes with underhood detailing.

There's no end to the help available
if vou want to add a little underhood
sparkle. From polished valve covers
Lo braided steel hoses and chrome air
cleaner housings, hundreds of detail-
ing highlights make the engine bay a
sight to behold,

If vour choices are smart, the cos-
metic improvements can also result in
functional gain. One look at the under-
hood eleanup program in progress by
Detroit car makers makesit clear that
tidy layouts are not only more appeal-
ing to look at, but easier to work on.
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A little color under the hood makes
a big difference. Start with the spark-
plug wires—quality silicone jacket ca-
bles are available in flashy vellow,
blue and other hues, adding a bright
focal point and improving ignition
performance, too. Use wire looms and
separators to keep wires away from
exhaust manifolds—and each other,

Nothing adds a dressed-up look
faster than chrome. Valve covers or
breather caps are available for most
engines in chrome steel as well as pol-
ished or black-highlighted cast alumi-
num. For an exotic look, track down
aluminum covers with gold, red or
blue anodized finish,

Show-guality chrome engine acees-
sories are also available in ready-to-
install form, ineluding alternators,
fuel pumps, power steering reser-
voirs and eovers for the timing chain
anid brake fluid reservoir. Replace-
ment air cleaner housings in chrome

If it don't go. chrome It. If it's a hose, braid it.
Ifit’s aluminum, anodize L

or anodized aluminum add a welcome
custom touch. If you're reluetant to
fool with the vacuum hoses and in-
serutable widgets that live under the
air cleaner, look for a replacement
housing top.

The ultimate cosmetic enhance-
ment is a set of braided stainless-steel
or nylon fuel and water hoses with
contrasting anodized ends. This high-
tech aireraft equipment ean be eostly,
but you can get the look with easily in-
stalled slip-on hose covers, ™

SOURCE LIST

B Accel Performance Products, Eoote 1750,
Branford, CT B8405

B Edelbrock Corp., 411 Coral Cirele

El Z‘\'up’url-:lu. CA 245

B Muroso Performance Products, Carter Dr,,
Guilford, CT 06437

B Mr. Gasket Co. . K70 Hl‘lu-k'||:|l‘|-. Rd..
Uleveland, OVH 44129
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THE BEST FILTER OFFER IN THIS LIFE, OR THE NEXT!
PUROLATOR $3.00 REFUND

Just buy a Purolator Air you buy a Purolator Oil Filter  $3.00 Refunds and Refund
and Oil Filter together and Air Filter together. Certificates.
between April 15 and July 17, Keep buying Purolator Oil And thar’s like getting
and Purolator will send youa Filters and Air Filters together Purolator Oil Filters FREE. ..
$3.00 Refund that should and we'll keep sending you FOR LIFE!

more than cover the cost of
the oil filter

PLUS, we'll also send you
another $3.00 Refund
Certificate for the next time

-—
Puroilator

FUTERS
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A HOT LOOK

Model T Ford in any color you

wanted, as long as it was black.
Henry's flivvers were painted, often
using a brush, with the cheapest cellu-
lose-and-carbon-black paints he could
buy. It made his life simpler, and also
made life simpler when it came time to
repair or repaint.

Lacquer-type paints came into
their own in the hot-rod era of the
'50s. The solvents in lacquers melt
their way into the layvers of paint un-
derneath them, providing what is es-
sentially a gingle layer of color right
down to the primer. It was easy to
keep sanding out the bugs and dust,
applying additional coats of lacquer in
the driveway, until your Kandy Apple
flames looked righteous. Rodders
who covered their flames with clear to
T)mteﬂ the delicate gradations of yel-
ow and orange discovered that ‘the
clear overcoat gave a deeper look and
more shine.

Acrylic resins replaced eellulose in
the "60s, providing better durability.
It was still possible, especially with
solid, nonmetallic colors, to achieve a
creditable spot repair with a spray
can of touchup paint. All you had to do
was sand, prime, sand, paint, sand a
little more, and polish out the sanding
seratches with rubbing compound.

Those days are past. A few vears
back the auto manufacturers had to
meet new clean-air requirements for
painting cars. Making a layer of paint
{and most had switched to acrylic
enamels by then) containing pigment
or metallic content flow evenly and
dry shiny required a lot of volatile
thinners in the paint can, And it's
those thinners that were exactly what
was forbidden.

But by using a coat of clear over the
pigmented layer, a layer that wasn't
required to be anything except shiny,
the auto manufacturers discovered
that the overall finish was shinier and
deeper-looking than they could
achieve with single-layver paint—par-
ticularly with metallies, since the ori-
entation of the flakes of aluminum in
the base coat was less random.

Here comes the bad news. Drive-
way touchups are a thing of the past.

IT USED to be that yvou could get a

108

NEW PAINTS FOR

Aside from the faect that the newer af-
termarket paint systems designed for
these base coat/clear coat finishes of-
ten contain toxic chemicals in their
formulation, it's much more difficult
to apply them properly. Blending a
new hase coat over an old, original
clear finish, and then blending the
new clear over both of them is difficult
for even a full-time professional in a
proper spray booth.

It used to be you could sand out a
minor imperfection in the middle of
your repair, and continue on. Now the
only alternative iz to wait until tomor-
row, sand the whole mess off the side

COLOR COAT

COLDR COAT 2.0 MIL

CLEAR COAT

. P y7
CLEAR COAT 1.5 MIL 2% 2
7 /%f/; y.

BASE COAT 0.8 MIL

PEARLESCENT

| %E{A{{m 1S MII.; ////// /%;

MIDCOAT 0.5 MIL

mtﬂﬂl’ﬂﬂhﬂ.

)

Average thicknesses are shown for different
paint jobs. In pearlescent, the midcoat iz
filled with mica flakes or ground oyster shells
for a more luminous effect.

of the car, and (sigh) start over.

The good news is that your car will
look better, longer. The clear over-
coats in use are hard—they'll stand
up to more scratches and sunlight.
Just remember to take it easy when
polishing with abrasive rubbing com-
pounds or waxes containing “clean-
ers" (a polite word for abrasive). Once
you've ground down to the base coat,
which is easy to do on high spots like
the sharp corner of the fenders, you'll
have to repaint the whole panel.

Still want flames? Or maybe just a
strobe stripe, over the top of the fac-
tory base/clear? No problem—just
mask off the stripe and apply the paint
as if you were repainting the entire
panel. But you must use a paint that is
compatible with the original. What's
eompatible? Well, you can't use a lac-
quer over anything except lacquer
without the dull_“:%er of blistering the
original paint. That has always been
true. Some base/clear systems can be
used over either original or refinish
lacquers or enamels. You may have to
use a sealer between the old and new
paints. Always use products from the
same paint manufacturer.

Your best resource is the counter-
man at the automotive paint supplier.
He'll be up to date on the paint sys-
tems on your vehicle, and which prod-
ucts will and won't work. The direc-
tions are right on the side of the can,
r1 ht under the paragraph that says

or professional use only.” You don't
have to be a professional, but you will
have to know a lot more than you
needed to for lacquer.

Remember the pearlescent eolors
from the '50s? By applying a middle
coat of paint containing ground moth-
er-of-pear] or mica flakes between the
base and clear coats, it's possible to
achieve a startlingly subtle effect.
Look at a new Cadillac Allante, or
some Volvos, for an example of pearl's
flip-flop effect, making the colors
change as you walk past the car. M

SOURCE LIST

B Automotive Hefinish Products, [ Pont Co.,
Wilmington, DE 19488

B PP Finishes, P.0. 3510, Troy, M1 48007
B Sherwin Williams, 101 Proapect Ave.,
Clevoland, OH 44115

NW.,
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THE NEW
GENERATION

Liquid Glass
and
Connoisseur's
Choice are the
winners in the new generation
ol advanced products.
The result of hi-tech research and
development, these two products bring
the space age down to earth.
A specially fermulated automotive
polishifinish, Liquid Glass not only beautifies
and prolects non-porous surfaces, but has two
distinctive features lacking in other polishes:
superb quality and unmatched durability.
Liguid Glass bonds to the surlace of the vehicle,
creating a smooth, hard glass-like finish impermeable
to the elements. With regular application, Liquid Glass
builds up a protective shield that can last a life-time,
LIQUID GLASS ENTERPRISES, INC. ¢ rotectant doveloped with
TEANECK, NEW JERSEY 07666 e , : _ .
special ingredients such as mink oil and exotic fragrances.
Connoisseur’s Choice restores luster and softness to leather and
vinyl. It protects and beautifies rubber surfaces, as well as

For information about Distributors in your area, finished wood furniture. Pick up these new generation winners,
call toll-free 1-800-548-5307 batween 9 a.m. and Liguid Glass and Connoisseur's Choice, and enter the space age
5 p.m. (eastern time). In N.J. call (201) 387-6755. yoursell. Both products are sold in quality stores nation-wide.
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"4 'Hydrauhcs

m Hand Tools

m Gas Engines

n Generators

s Hydraulic
Parts

- Welders

1 SEI'I-J' for o FFFE.I':

Mame

i Toafs, Parts and Egqupmen) Catalog'

= Log Splitters
and Equipment
m Air Compressors
and Air Tools
» Trallers and
Traller Parts
= AND MORE!!!

136-Fage Dwscount !

Addieas
L —
Sate

Zp

| Norihern Hydradics,

Aecoll startng, 8§ HP
TeCuiF el angine has
sl ¥on slgeeai

100%. coppes st
for maira long file

Beim 0425,

sae $399.99

B & harsd ot snChpced

F'EI Box 1219, Bumaville, MN 553-3? 5219 ]

The Handyman’s
Headquarters

NEW Swing- |
Back Trailer Jack -
I-lh:w.r-l:ll.rlv-ﬂl'_'ull [+ 4

}  paciy. 1% 14 Bolis Ifgf'
oo Rongue U B S
3°W, List $84.00 o |
Wem #@ 12736 d
sue $29.99
Double Wheel
1200 Ib. Swing-
Back Trailer Jack
Chrome peaied
Hem & 12740
sale $47.99
B.400 GPH
2 Water Pump 20-in-One
Chasmacal and Adjustable Sockel
abranion ressani Aepiaces twenty o
saals 28’ max Wy 54 sockels, standard
fead, 3 HP Briggs and maetric!
engng. Lisl S32005 Hem ®15043 ; -
Hem # 10998 saie $13.99 )
ssie $159.99
mn\’.‘.;'rﬂnuoui
Watt Genaralor

inc.. Dept. » 73820,

Elactric Start
Samn ppocs a8
Berm #8425,
2sie $460.99

Engine Stand

Heavy Ouly wiadisiatke
s, 378 2 hubular sinel
posd 32% s M

i 2 14355

sse $39.99

Fale Good They 50088

Hydrauics

TO ORD
1-BO0-533-5545 inwn 6128848310
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SHAPING UP

Clean the repair area with a grease, tar and

oll solvent. Wipe off any of the excess.

Mix equal parts of the flexible parts repair
material on a nonporous surface.

Smooth pinholes or uneven areas with some
flexible parts putty and a body squeegee.

SOFT BODIES

OFT plastic parts have helped
Smahe cars less susceptible to
minor body damage. But repair
Erncerlu res that worked on the old
ard plastics don't work on the new
thermoset plastics. But structural ad-
hesives do, The most widely used pro-
duet is called 3M Flexible Parts Repair
Material (No. 05900). In addition, you'll
need some aluminum 3M Autobody
Repair Tape (No. 06935 or 06936).

Thoroughly clean the repair area
with solvent. Then, with No. 180
sandpaper, remove paint from the
area surrounding the damage. Clean
at least a few inches of plastic on each
gitle. Thenuse a No. 50 grit dise or No.
5l sandpaper and a half-round file to
enlarge the damaged area. Taper an
inch in each direction. Make sure the
surface, front and rear, is free of dust
and debris and apply autobody repair
tape Lo the back side of the repair,

Apply a light coat of the repair ma-
terial over the damage, Do not over-
lap paint. Continue to apply the mate-
rial until the ]Jull‘]‘lt"il aren is slightly
dbove the surrounding plastic.

After the mixture has cured for
about half an hour at 70° F, contour
with a curved-tooth body file. Then
sand using No, 220 sandpaper on a
sanding block until approximately
level with the surrounding area. Fi-
nally, feather the edges of the repair
with No. 320 paper. If pinholes or mi-
nor imperfections remain, fill them
with 3M Flexible Parts Repair Mate-
ral. For touchup painting of the re-
paired area, make sure you use paint
and primer thal have elastomerie
{flexible) properties,

If the repair is in an area where
structural strength is important, such
as along bolt holes, clamp the dam-
aged sections, and clean and prepare
the area as deseribed above. Then ap-
ply adhesive to the back side of the
damaged plastic and lay a piece of fi-
berglass cloth on top of the adhesive,
Coat with adhesive. Then, after al-
lowing 30 minutes to cure, repair the
front as above. PM

SOURCE LIST
B 3M Automotive Trades Division, IM Center
Ridg. , 223-6N-01, 51, Paul, MN 55144
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IITOMOTIVE

We offer You Quality Automotive
Products At EVERYDAY LOW PRICES!

EVERYDAY LOW PRICE EVERYDAY LOW PRICE EVERYDAY LOW PRICE EVERYDAY LOW PRICE

296 257 297 293

GIAL- STP 3F"
Gas T tme pHdSrIIF‘! DW‘JMTO
L

compare Our LOW EVERY DAY PRICES
You'll Never lwft For A Sale Again

—

N

All prices guaranteed
thru July 31, 1988

/




EVERYDAY EVERYDAY EVERYDAY
LOW PRICE LOW PRICE LOW PRICE
184 1.97 246
Gunk® Tar and Gunk Armor All

Armar All" Car Wax
V4 Ources sProtects
and shinas witholi

EVERYDAY
LOW PRICE

3.94

N IMOMOTIVE
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Bug Remover Englna Cleanar Cloan Start
el LnCe a1/ Cuneo & | FEC ® AL
bag il ined "

SOTEIC NG splp. 20140

H.Ir tle 1;.:..1

&Mﬂ

! Eurtin wax

EVERYDAY I

EVERYDAY EVERYDAY LOW PRICE
LOW PRICE LOW PRICE 96¢
2.97 2 43 Turtle Wax*
Turtle Wax™ Wire Turlla Wax Zip Wa Chmmﬁ F“uli-sh
Whee] Clear'H:lr 18 Qunces sAdds a8 JTHC
Turile Waa "‘I-.-: I oy et | -
wf
L]
- ]

q

.,rB.tl:e

Iy g e svznrnav \
ol LOW PRICE

Ultra WES-I‘I Mlit
il if




WAL-MART Carries a Great Selection

Of Name Brand Cleaning Products
For Your Vehicle at

EVERYDAY LOW PRICES!

EVERYDAY LOW PRICE

Black & Decker”
| iy Horsepower Sander/Polisher |!P
s The ideal power ool Tor maintad e
Black & Deci:r:ﬂ_ Iﬂar "-'nlt e 5 ._I. 5 _1.,,-,,-...| — -I,.T'.'J.. ;'..r r:ﬂm:-lhr"nq,mm
50, i e if painl rust, body filler =L ow spead take
/ :;::I.'..-I.-. or be .|I. U I.= o I :! T 'I'I. -.r_ ol ol waxing and p THrg)
p— - k s



l i 2 “ EVERYDAY
LOW PRICE

Plnneﬂr .ﬁquFM fas.-.atle (.a- Stamﬂ

) PIONEER

2 ’ i M EVERYDAY
LOW PRICE

F"IDI‘IEEF AM'FM ‘imrm) uﬁl’ll:rl. :_.._1'5 Llh:'

'We offer name brands at
EVERY DAY LOW PRICES.

Your satisfaction is
= guaranteed.

L |:||I.'| f a FI :}d ar Detecmr

EVERYDAY LOW PRICE

) PMIONEER

] : LOW PRICE

Pionear’ 3 Way Surface Mouni Speaker
w7 Rid A Zia - I



WAL-MART Has the Sound
You-lWWant At a Price You
| CanmAfford... EVERY |

\

Roadmaster’ AM/FM Car
Stereo System Bonus
LT i G B

L] 0SH
EVERYDAY LOW PRICE

AT W THE U,5_A

Your Choice

EVERYDAY ? EVERYDAY
m LOW PRICE () PIONEER 2.“ LOW PRICE

A. Pionear® 6% Inch Maxxial B. Pioneer® Surface Jensan® Triax Speaker
Door Moun! Spoeakers Mount Speakers Gx3 In way speaker
C =40 Walls music pows rils al power *Easy 1o ir




WAL-MART Has The Automoti ve Praducts TO
Help Your Car LOOK & R

Lambkin Universal
Seal Cour:

BVSRYOAY
LOW PRICE

10.97

Each

EVERYDAY LOW PRICE
General Electric’

Halugnn Hﬂldligl'l-i'ﬁ 1 m Large
L . ot 3 :-_ . ” Pﬁnctnngulnr
SEasy Insakation’ 7 .M Small /@}ﬁf#! c—.
B Rectangular ;

Pickip Tuﬂ 51’.-.1:1 [uu-r

By i3
sRuica

LI
EVERYDA

ii interdynamics. ne
EVERYDAY =
LOW PRICE

27.47

amics® Mr Comprusnr




il SO A5G AN
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97"
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Fuel Injector
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e i 2
© 14 Cunces sWorks on all
Aulomolive g
conditioning syslems
EVERYDAY
LOW PRICE

Munigtacium May Vay By Bioie

EVERYDAY

LOW PRICE
EVERYDAY
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WAL-MART Carries a Complete Line of Batteries
For Your Automotive and Marine Needs.

60 Month Omega 5 Battery

*Up to 550 cold cranking amps
*Sizes 1o fit most domestic & import
cars and trucks

EVERYDAY LOW PRICE

38.94

No Exchange Required
On All Batteries

e 2080 10 B LE]

PE: =5 :m% CTION
/Wl{ SLS | PACK

IBSOLYTE  TECHMNOLOGY

STOWAnAY [

 SEALED

Required
On All Batteries

EVERYDAY LOW PRICE EVERYDAY LOW PRICE EVERYDAY LOW PRICE

4993 76.83 62.87

A. Super Crank B. Stowaway” Marina/R.V. Battery C. Action Pack®™ AP-105 Battery
Marine Starting Battery «500 Cold cranking amp sDesp cycle staying power for
salivers umick power for fasi lotally segled =

il avkihir i s it e Stowaway' Sealed
el iy -..'I i Marina/R.V. Battery Action Pack” Baltery
' Mo BT it aons 67.86 No. AP-34




A BOTTOMLESS

SHINE

OS8T CAR buffs are almost

as concerned about appear-

ance as they are about per-
formance. And it goes almost without
saying that perceptions of appearance
start with the car's skin—a level of
finish that's both lustrous and, all too
often, elusive, Searching for that 6-
ft.-deep shine, they studiously pon-
der the wide assortment of waxes and
polishes available and expend consid-
erable elbow grease trying to make
them work.

To provide our readers with a real
high-performance waxing technique,
we huddled with one of the country’s
top detailers, John Herman, operator
of a Baltimore-based chain of detail-
ing shops known as The Wax Man.
John has developed a 3-step wax oper-
ation for use in his establishments
that restores the paint's smoothness
and natural oils, protects with a poly-
mer layer and then lays on a brilliant
surface shine,

Four products are needed in order
to carry out and complete the Wax
Man process: bug a.ndp tar solvent, a
fine-grit polishing compound intend-
ed for hand application, one of the
widely available polymer sealants and
a pure carnauba wax.

If your paint is metallic, substitute
a liquid metallic-paint polish. The car-
nauba wax must be free of abrasives
or it will remove the polymer sealant.
Some products currently available
that use the word carnauba as a brand
name contain abrasives, =o take care
in your selection. Abrasives can be
particularly damaging to the clear-
coat finishes, removing the exterior
eoating that gives the paint its sheen.
However, lﬁure are new products
available, such as Armor All's low-
abrasive f".ﬂ‘ Wax Paste, formulated
to avoid this problem.

After removing any stains with the
solvent, apply polishing compound to
a 2-ft.-sq. area with an overlapping,
cireular motion. The instructions on
most products of this type will tell you
to use a damp cloth or rubbing pad.
(Don't rub hard on sheetmetal edges
as yvou could remove the paint. )

The next step is to buff off the pol-
ishing compound by rubbing lightly
with a soft polishing cloth.

Once the car has been completely

POPULAR MECHANICS ® hAY | 588

Apply compound or wax with a circular
maotion. When dry, buff with a soft cloth.

polished, wash it with warm water
and dry it with a chamois that has
been soaked in clean water and wrung
out. As you dry, wring the chamois
out from time to time, to prevent the
formation of streaks and water spots.

Next, apply the polymer following
the directions on the can. This prod-
uct, sometimes called resin glaze, isa
liquid and is available in spray bottles
and pour containers. The latter type
is applied with a rag. The polymer
dries to a haze and then is buffed up to
a hard finish with a soft polishing
cloth. The hard polymer surface will
protect your car's paint job for six
months to a vear.

After the polymer has been buffed,
apply the pure carnauba wax on top of
it. Use a soft, damp cloth or applicator
pad and work in sections of about 2 ft.
gq. Allow the carnauba todry to a
haze, then polish with a soft, lint-free
polishing cloth.

If you started the operation with
paint that was in good condition, the
resulting shine should appear to be
about 6 ft. deep. ™

S(URCE LIST

B Armor All Produets Corp,, Irvine, CA S2T13

W Blue Coral Inc,, 5500 Harvard Ave.,

Cleviland, OH 44105

B Liguid Glass, .0 Box 1070, Teaneck, NJ 07666
B Meguiar's Ine., One Newport PL, Suite 375,
Newport Beach, UA BG60

B Muothers Polish, 5456 Industral Dr., Hontington
Beich, CA B264%

B Privrity Cne Premium Car Care Produets, |
1445 Bennet, Dy, Langwood, F L 32750

B Siarbrite, 3650 Haebenda Blvd., Bldg, F, |
Ft. Lauderdale, FL &34
B Turile Wiax Lne., GGG W,
Chicagn, [, G018

Tired 5.,

iKYis

Gas Shocks
ANnd Struts

For Road-Hugging
Response And
Extra Driving Comfort

Best-selling

monotube
— gasshock

InUSA

Outperforms
original
equipment

Highest quality
ocks, struts,
and cartridges

LiFetime
limited warranty

If have more than
000 miles on your
shocks, it's probably
time to replace them.
Every KYB shock, strut,
and cartridge meets
our exacting quality
standards to assure 3
great ride today...and
tomaorrow! KYB has
&0 'ﬁgl: of rige mmﬁ-ﬁ;
expe [roven on
world's test tracks.,

| nandiln! anu life, while

i
%-. ' hanaling of gas shocks

[ \' i

KYB Corporation of America
Lombard, IL 60148 Dept. PM-588




INSTALLING THROTTLE

BODY FUEL INJECTION

alone promise peak horsepower

with lightning-quick throttle re-
sponse. And it delivers that promise,
not just in race cars, but in most of to-
day's new models, And soon you'll be
able to bolt the advantages of elec-
tronic fuel injection onto recent car-
buretor-equipped VE engines,

Set for release in the fall (and in full
production by next yvear), the replace-
ment EF1 unit has been developed by
the makers of those legendary Holley
4-bbl. carburetors that top nearly ev-
ery hot-rod engine built. The system
is designed as Throttle Body Injection
(TBI}, so it will bolt directly to the ex-
isting intake manifold once the origi-
nal equipment 4-bbl. carburetor has
been removed. Of course the power
gains will be even greater if an after-
market high-performance intake
manifold is installed at the same time.

The Holley TBI can offer a boost to
your car's go-power on two fronts: air
flow and electronie control aceuracy.
With a pair of 2-in. throttle bores, it
will move 670 cu. ft. of air per minute
(at 1%-in. manifold vacuum), placing
it in the same category with the pre-
ferred 4-bbl. earbe and up to 25 per-
cent better than the original-equip-
ment carburetors. And because of the
d-range adjustability of its Electronic
Control Module (ECM), it permits the
fuel delivery to be matched accurately

FLTEL INJECTION. The words

FLIEL-PRESSLARE
REGLILATOR

THROMTLE
PLATE

Throttlie-body Injector replaces 4-bbl. carb,
has better throttle response, more punch.

to the engine's requirements. Fac-
tory TBI systems can't be adjusted by
the owner in this way.

Kits under development now (for
1981 and earlier Chevrolet 305 to 350-
cu.-in. V8s, Ford 302 to 351 and
Chrygler 318 to 400) include throttle
linkage and fuel fittings for each appli-
cation. The factory mechanical fuel
pump is replaced by an eleetrie pump,
ensuring a continuous supply of pres-
surized fuel,

An adjustable regulator precisely
controls fuel pressure, A return line
to the fuel tank must be installed.

Electric fuel pump replaces stock mechanical pump, and the control unit installs under dash.

112

Control of injector operation relies
on input from several sensors. The
Throttle Position Sensor (TPS) is fit-
ted to the throttle body and reports to
the ECM.

Engine temperature is read by a
coolant temperature sensor mounted
in an intake manifold water passage.
Engine rpm, or tach signal, is picked
up from the ignition coil. An adjust-
able fast-idle solenoid provides extra
rpm for warmup periods,

All of the components are tied to-
gether by a foolproof wiring harness
supplied with the kit. To isolate the
sensitive electronics from underhood
heat and vibration they recommend
mounting the ECM inside the passen-
ger compartment.

Once installed, the TBI system can
be tailored for peak performance.
Three ranges of adjustability—idle
mixture, part throttle and wide open
throttle—are set using serew-and-
locknut settings. This can be done us-
ing seat-of-the-pants tuning, but the
ideal method will be to set the idle
mixture with an exhaust gas analyz-
er, The partial and full throttle mix-
ture can then be adjusted on a rear
wheel dynamometer,

Holley comes Lo the project with
considerable TBI experience ac-
quired over the past two yvears with
its replacement EFI system for Gen-
eral Motors 1.8-, 2.0- and 2.5-liter
Fours. This single-bore unit is a
straightforward parts swap, mating
to the factory-supplied electronic sen-
sors and controls. Besides offering an
increase in CFM capacity, this 4-cyl-
inder TBI is also California Air Re-
sources Board certified.

For VB engines that have perfor-
manee modifications, the Holley TBI
allows custom tuning not possible
with original-equipment fuel sys-
tems. Future pnsaiﬁi]ities include a
twin TBI application, the equivalent
of dual -Iahgr, installations in years
past. Holley's goal is to market V8
kits with a single 2-bore TBI unit and
all the required support equipment
for under £500, M

SOURCE LIST
B Holley Replacement Parts Divigion, 11955 E.
Nine Mile Rd., Warren, M1 450650
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Why buy spark plug wires
from someone who isn’t
number one in spark plugs?

After making spark plugs for 81 years we knew exactly

how top quality spark plug wires should be made.
That's why our premium spark plug wire terminals are
specially designed to snap in place to insure a tighter connection

with the spark plugs. Or why our terminals, unlike others, are

made of stainless steel to avoid corrosion.
Or why our premium spark plug wire sets are covered by

a lifetime warranty.

What's more, our spark plug wires have the largest boot

available for easy installation and removal. And our spark plug

wire jackets are watertight and tough enough to resist cuts.
Champion also makes battery cables. They're made from
100 percent stranded copper wire and have a PVC jacket.
So now you can be sure of not only getting the best
connection for y:::lur spark plugs, but for your battery as well.

CHAMPION. TUNE-UP PARTS YOU CAN RELY ON.

- .
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GOOD valve job is hard to

find. And if the valves don't

seat, your engine will idle
rough, waste fuel and lack power.

The problem is that it's difficult to
correctly grind a seat using the porta-
hle equipment that most machine
shops use. The solution? We've found
that those shops most likely to grind
seats and valves correctly are the
ones specializing in high-performance
work with a good reputation among
the local racers.

A valve seat that doesn't shroud the
valve can help wake up the engine by
allowing the eylinders to fill more
completely. What we're talking about
here is the hot-rodder's 3-angle valve
job, a procedure that will add little to
the cost of a proper valve grind, and
could easily add 20 “free” horsepower
to a small-block engine. If you're
handy with a wrench you should also
ask your machine shop to deliver your
heads unassembled, Then you can
check the seats and assemble the
heads yourself. Have your machinist
check the valve springs for you and
provide an installed height dimension
and some shims.

You'll need a lapping stick and a jar
of valve lapping compound, which can
be purchased at auto parts stores,
You'll also need a valve spring com-
pressor, which can be rented.

Tocheck a valve seat, smear alittle
valve grinding compound on the valve
face. Insert the valve in its guide and
position the lapping stick on the
valve. Place one hand on each side of
the stick, palms in and fingers extend-
ed. Move your hands back and forth so
the stick spins between them. Half a
dozen times back and forth should be
plenty, unless there's something out
of round. Remove the valve and wipe
its face. If the valve face was ground
properly, the seat area should be seen
as a gray circle that is uniform all the
way arotnd the face, [t should be po-
gitioned within approximately 0.010
in. of the outer circumference,

MNow, wipe the grinding eompound
off of the valve seat in the head. You
should find a pray seat area of the
same width as that on the valve face.
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Make sure the gray area extends all
the way around the valve pocket and
is uniform. This is where you're most
likely to discover a problem.

If the seat area is not uniform—as
indicated by varving shades of
gray—repeat the lapping procedure
a5 necessary until you have a good
seat. If the seat doesn't even come
close to completing a cirele around the
pocket, no amount of lapping is going

CYLINDER HEAD

Cl-ud:. valve spring instalied height.

to bring it in: The machine shop will
have to regrind the seat.

Omnee all valves have been seated,
serub the head thoroughly with hot,
soapy water to remove any remnants
of the machine shop's grinding abra-
sives, as well as your valve lapping
compound. Use a small bore cleaning
brush to clean the guides. Dry imme-
diately and coat with a light film of oil
to prevent surface rust. Place each Iu-
bricated valve in its guide.

Double check the installed height
dimension against a specifications
chart. You'll find a chart in the engine
chapter of most service manuals.

Assemnble the head using new valve
seals. You'll find instruetions and pie-
tures in your service manual. When
you're finished, inspect each spring
assembly carefully to make sure keep-
ers and retainers are fully seated. ™

rrm E AMNGLES

INTAKE WALVE .

Three-angle valve seats can contribute significantly to Improved engine performance.
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“Nerve Will Win
—|ALay, Intelligence
Wins The Race.”

Firehawk driver Doug Goad will tell you.
Putthe hammer down and anyone can wina
lap. But when you're racing ur to 24 hours
straight, it takes brains as well as nerve.

That's Firestone Firehawk Endurance
Championship racing. All of it on perform-
ance tires we build for the street like our
Vispeed rated Firehawk SV ™ and H-speed
rated Firehawk GT."™*

Over one million high speed milesin our
first three years of Firehawk racing, Close to
2,000 cars. At Americas toughest tracks from
Sebring to Sears Point, Road Atlantato
Watkins Glen.

Soif you're looking for performance tires,
look to the ones proven in endurance racing
like no others. Firehawks from Firestone.
Where we're driving harder to win you over.

Firestone

FIREHAWK PERFORMANCE RADIALS
Driven to Win.

= Services, Inc.

r TFwrestone

-]

’l ; &4 —'E“ﬂi......

i
S AN

:

*In competition, Firehawk performance radials are modified by shaving their treads jgracing depth. - 8
See your Firestone retailer for written speed rating and tire safety information ]



DEEP BREATHING

INTAKE SYSTEMS

N ALL 4-STROKE engines

—particularly on carbureted

4-stroke engines—intake
manifold design can contribute great-
ly to power output and efficiency. Yet
original-equipment intake manifolds
are o compromise.

Rather than optimizing all the vari-
ables that can affect engine tune,
manufacturers must balance cost and
production coneerns with other de-
sign criteria. As adirect consequence,
most standard-equipment manifolds
severely restrict the performance po-
tential of a given engine.

Aftermarket suppliers are not
ruled by the same constraints as the
original-equipment boys. They're
free to pursue performance optimiza-
tion within the limits of what will fit on
the engine and under the hood (and, in
recent vears, within the limits of state
engine emissions inspections).

Intake manifold modifications im-
prove performance because the way
fuel and air arve delivered to the eylin-
ders has a great effect on how well the
engine runs. If distribution is equal-

ized, fuel droplets are kept in suspen-
sion, cylinders are filled to optimum
and engine performanee is improved
substantially. And, because the en-
gine runs more efficiently at any giv-
en speed, fuel economy ean actually
be improved by swapping your old
Detroit manifold for an aftermarket
street-performance model. Of course,
if you decide to utilize your engine's
new-found power all the time, the
tank will empty rather quickly.

The other side of the coin, of course,
is that an aluminum intake manifold
ean lop off 40 or 50 pounds of vour car's
overall weight.

Although aftermarket engineers
use 4 wide range of tricks to improve
manifold performance, the most spee-
tacular results are achieved by tuning
the inlet runners.

Tuning an intake manifold simply
means adjusting port cross-section
area and length to a size that fills cyl-
inders most efficiently at a given en-
gine speed, thereby causing torgue
output to peak at that rpm.

Tuned manifolds are available in

| CYLINDER 8 CYLNDER 7
CYLINDER & |
CYLINIIER 5

PLEMLIA
CHAMBER
LONLER

PLANE

PLENLIM
CHAMHEER
LPPER

CYLINDER 2

CYLMDER |

Cutaway of a high-performance manifold:
The passage under the pienum s for exhaust
heat. which Is needed to maintain driveabil-
ity in cold-weather conditions.

Intake-runner arrangement of a typical
tuned intake manifold for a VB engine with

split-plenum/dual-plane design.
I11&

Edelbrock Performer is an aftermarket mani-
fold for small-block Chevy VEs. Note provi-
sion for EGR and manifold vacuum port.

both single-plane and dual-plane/
split-plenum designs. Because the
fual-plane/split plenum manifolds di-
vide the manifold runners into two
groups by splitting the area under the
carburetor (ealled the plenum cham-
ber), thei}r transmit a stronger vacu-
um signal to the carb at light throttle,
This is important in terms of main-
taining good low-speed driveability,
Thus, this type of manifold is usually
better for street-driven cars.

One of the current leaders among
street intake manifolds is Edelbrock’s
Performer model, which is available
for & range of carbureted engines.
Rather than tuning to a single engine
H-IJ-E'I;.‘I'I, the patented Performer de-
sign uses two different port sizes.

Those for inboard eylinders are
tuned for a lower engine speed than
those for cutboard cylinders. Thus,
evlinder filling is optimized over a
broad range rather than for a narrow
band. The happy result is a very flat
torque curve.

An Edelbrock spokesman claims
gains of at least 18 |bs.-ft. for the aver-
age application and gains of 25 to 30 at
the maximum, That's horsepower you
can really feel.

{These figures are for replacement
of the manifold alone with all emis-
sions equipment reinstalled and the
stock carburetor used. )

Because the Performer manifold in-
eludes all the vacuum hookups of the
stock unit and EGR accommodation,
installation is relatively easy. Some
care is required, however, as a
botched intake gasket can ruin perfor-
mance and, in some cases, damage
your engine, Instructions provided
with the manifold should be supple-
mented with the manifold installation
and removal procedure found in your
car's serviee manual. ™

SOURCE LIST

B Edelbrock, 2700 California St., F, 0. Box 2836,
Tuorrance, CA SWES09-2936

B Haolly Carburetor Div,, 11555 Nine Mile B,
Warren, MI 4804

B Offenhauser Sales Corp, , 5232 Alhambea Ave,
P.0. Box 32215, Los Angeles, CA BOHE2

B Weland Automotive Industries, Z116 San
Fernando Rel,, Los Angeles, CA 90065
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& Creators Syndicale, Inc. 1988

BUY THREE GET ONE FREE.

And Give The Old Dinosaur A Better Ride.

Now’s a great time to give the “old dinosaur” a better ride.
Buy three of our premium Monroe®Gas-Matic® shocks, struts or cartridges,
or three Monroe Gas-Magnum® shocks, and get the fourth shock free.
See your participating Monroe ‘refailer for com plete
details. But hurry, the Monroe Free Ride Sale ends Juna 30, 1988.
America Rides Monroe o

Monroe Ao Equpment () g.;.f"’ '



HIGH-PERFORMANCE

OILS

UBRICATING oil keeps your
engine alive. And if your engine

is a high-output design that revs
freely, lubrication iz eritical. But good
lubrication isn't the only thing you're
looking for ina motor oil. Oil also helps
to cool moving parts, seal piston
rings, control foam, resist corrosion,
inhibit foaming and more.

Just changing vour oil and filter at
the manufacturer’s recommended in-
tervals may not be enough. Our ad-
vice is to disregard suggested oil
change intervals and change your oil
and filter every 2000 to 3000 miles.

But don't use just any oil off the
shelf of the local discount store, The
oil you pour should be of the correct
viscosity for yvour driving conditions,
and it should be a premium product.

You'll find an oil's viscogity rating
on the top of the can. A multigrade,
like 10W-30, iz usually best for most
cars. High-mileage engines might
benefit from a 20W-50 viscosity oil,
but high-performance engines proba-
bly will not. Acecording to Valvoline
expert Norm Hudecki, there'sa
horzepower penalty when heavy oils
are used in high-rpm engines. Heavy
oils offer more resistance to moving
parts and can “drag” an engine down.
Even at 6000 rpm, a speed exceeded
by many passenger car engines, the
horsepower penalty of a 20W-50 oil
versus a 10W-30is close to 2 percent,
a significant amount.

When it comes to finding a quality
produet, look for the AP] serviee rat-
ing on the top of the can and stick with
major suppliers, As we go to press,
the premium rating for gasoline en-
gines is SF. If you purchase brand
name oil with this designation, youn
can be sure you're getting the addi-
tives the American Petroleum Insti-
tute recommends for gasoline en-
gines, By the time you read this, the
new upgraded SG oils should be avail-
able. These will have more resistance
to sludge buildup than the SF oils.

Most of the major brands also offer
high-performance SF or 5G oils that
contain additional additives designed

[a

COMNVENTMOMNAL MEDHA,

VEARGUARD 10-20 MEDIA

Fram’s Wearguard 10-20 filtering media traps more contaminant particles from oil flow.

to deal with the stress of high tem-
perature, high-speed driving and/or
the severe speed and temperatures
that turbocharger shaft bearings
have to contend with. Those marked
“Energy Conserving” reduce friction,
increasing horsepower—and improv-
ing mpg—slightly compared to simi-
lar oils without the additive.

(il intended for racing applications
is better yet, providing it is of the

On every oll container you will find the AP
service rating and SAE viscosity rating.

manufacturer's recommended viscos-
ity and is API-rated. (You have to be
sure you're getting the additives you
need for daily beating about town. )
Synthetic oilz are the ultrapre-
miums. And they're priced according-
ly at approximately three times what
you'd pay for a conventional premium
ovil. Formulated by working up from
chemiecal building blocks rather than
distilling down from crude oil, they

ean maximize desirable characteris-
tics. Tests demonstrate that synthet-
ic oil flows extremely well in cold tem-
perature and resistz the high
temperatures generated in turbo-
charger shaft bearings and in high-
performance aluminum engines (alu-
minum engines transfer more heat to
the oil than cast iron types).

Most makers of synthetics claim oil-
change intervals can be extended, We
gtill recommend that you not exeeed
4000 miles or the manufacturer's sug-
pested interval, whichever iz less,

Maobil 1 is the most widely available
synthetic and is available as 5W-30 or
15W-30. Three Indy entries used Mo-
bil 1 15W-30 last year,

Red Line Oil, another synthetic, is
very popular with racers (10 of 22 win-
ners at last year's Sports Car Club of
America National Championships at
Road Atlanta used Red Line). This
company manufactures a product
called Race Oil intended for racing use
only that dees not include low-tem-

rature antisludging additives. Red

ine’s Motor Oil is intended for every-
day passenger car use. Laguna Seca
Raceway's Assistant GM, Art
GGlattke, tells us he's been running
Red Line Motor Oil in his van for
161, (00 miles,

Just as all motor oils are not the
same, oil filters are not of equal quali-
ty. Some offer advantages over oth-
ers in terms of filtering efficiency and
contaminant capacity. In general, the
premium offerings of the nationally
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THE PORTABLE, SPORTABLE,
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We've made an easy-10-
assemble way to turn
back the clock - to a
time when the auto was
more than transporta-
tion - it was beauty in
motion! Imagine the
pride when you're able
to say... “And I built it
myselfl™

Look for our displavs in over 50 major
airports.
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Follow the
PRE-VENT
prescription
for fuel tank
hiccups.

A fuel tank that hisses or gurgles when
you lake off fhe cap may mean high

advertised brands are best. In labora-
Ltory testing by a consumer magazine,
the top performer was the new Fram
Wearguard filter, made by Allied
Automotive Aftermarket Division.
The number two spot went to Lee,
However, the new Lee Maxi Filter
was not available at the time this test
was conducted. Based on the perfor-
mance of the previous Lee filter, we
expect it to be a top-notch product,

PRE-VENT fuel cap from  Jhepossca

Stani is the right remedy
for "hiccups’” because il , -
relieves fuel tank pres- :
sure before the cap is
removed from the g
liler neck. Look =
for the bright red
fuel cap wher-
aver you buy

tuel fank vapor pressures. The new
mﬁl
121
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PICKUP, VAN, SUBURBAN OWNERS!

Why crawl in?

Now you can save time and
reduce injuries with this
amazing new Joey Bed

Easy Roll Out Cargo Drawer!

-

Government [Litllities

Roll it out!

* Fits all sizes—import and
domestic pickups, vans,
suburbans, utility boxes and
motor coaches.

* Ideal for years of heavy and
light-duty nsel All sicel drawer
rolls easily on eight precision
bearings.

* Meets OSHA Standards for

Safety.

* Easy Installation!

* Guaranteed Satisfaction!
30 Day Risk Free Trial Offer.

Faor Exciting FREE BROCHURE
CALL:1-800-622-5639 Ext. PM5SBB

(24 hrs.)
or mail this coupon today.
Tow=y Hewd T
I 2627 5 E Holgae I
Posrtlamad, Chregon 97202
l O YES! Please send me full details

about the Easy Roll Out Cargo

Drawer. . . including specifications,
prices, and current bonus gifts with

I purchase valued up to 855 each, I

MName

Address

I{"J!'y I
State Zip

' Phone I
Pickup O Van [0 Suburban O other___
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In addition to their great Wear-
guard filter, Fram markets a racing
filter that allows high-capacity, high-
pressure flow. This filler is just the
ticket for racing engines with some-
what large clearances and high-pres-
sure lube svstems. They are not well
suited to passenger car use as maxi-
mum flow takes priority over contam-
inant filtration,

In other words, they're designed
for people who drive at 200 mph and
change their oil every day.

Be sure you're buying the correct
filter for your car. Size compatibility
and good sealing aren't the only crite-
ria. Some filters have an internal
valve that opens Lo bypass oil when
the pressure differential gets too
high—when the oil iz too cold, for ex-
ample, or the flilter element is
plugged. Other engines rely on a by-
pass filter built into the block to
achieve Lhe same purpose. Mixing and
matching could cause trouble, ™

SOM/RCE LIST

ils

B Amoco { Ultimate Syntheticl, 200 . Randolph
Dr., Chieago, LL GO

B Amsail, Ine. (Synthetie), Amsoil Building,
Superior, W 54580

B Burmab-Castrol Ine., 401 Hachoniack Ave.,
Huchenzack, NI 07601

B Chevron {Sub-Zero Fluid Synthetic), 575
Market St., San Franciseo, CA BM105

B Comorn, [ne. (Coanion DS C-800 Synthetie), PLO.
Box 2197, Houston, TX 77252

W Gulf Cil{ Gulf Super Duty L Synthetie), 575
Murket 5t., San Franciseo, (A B4 105G

B Mobil (Mobil 1 Synthetie), 150 E. 42md St
Mew York, NY 10007

B Motoreraft, 200 Sehaefor B, Dearbarn,
MI4R121

B Neo Uil Co. (Synthetie), 2865 Gundry Ave.,
Laong Beach, CA fR06

B Pennzail, 700 Milam 5t, Pennzail FL, Houston,
TX TT

B Quinker State Oil Refining Corp., PO Box 854,
il City, PA 16301

B R Line Ol (Synthistied, 5450 Pacheco Blvd.
Martivez, CA 14553

B Valvoline 0il Co., Lexington Administration
Bldg., Lexington, KY 40507

Filters

B Allied Automotive (Fram}, 105 Pewtucket Ave.,
Ewit Providenes, 102216

B Lee Filters, 29425 Chagrin Bivd., Pepper Pike,
OH 4412

B Motorcraft, 3000 Schaefer R, Dearborn,

MI 48121

B Purolator Froducts Ine.. 970 New Brunseick
Ave., Hahway, N 07065
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SUPERCHARGING FOR
MORE POWER

ing accessory may well be the

Roots-type superchargur. It's
this type supercharger, coupled with
nitromethane fuel, that enables top-
fuel dragsters to top 280 mph in about
5 seconds from a standing start.

While Detroit has been standing al-
most still on street supercharger de-
velopment, a number of automotive
aftermarket companies have been
eruducing them for some time, Dyer

achine Service of Summit, Illinois,
is usually eredited with introducing
the supercharger to the street perfor-
mance market some 13 years ago.

The problem to overcome in adapt-
ing a Roots blower to a street-driven
automobile has always been packag-
ing. However, the current compact
setups marketed by Dyer and several
others will fit under the hood of many
viehieles without modifieation, allow-
ing retention of stock accessory
drives and cooling system hardware.
These kits come with virtually every-
thing needed for the conversion.

(If you want something a little more
ostentatious than a small blower that
fits under the hood, some of these
companies will sell you a big blower
that sticks up through the hood.)

K.F. Industries, Inc. offers a su-
percharger kit for Chevy 2.8-liter V6

THE. ULTIMATE power-boost-

B&M supercharger on ‘71 Convette: Note stock alternator mount and radiator hose,
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'SUPERCHARGER BASICS

CARBLRETOR OR — I TAKE AR
FLIEL-INJECTION
SYSTEM

EfIGIME -DRIVEN,

ATMOSPHERIC ROOTS: TYPE

PRESSLIRE ABOVE |
ATMOSPHERC

Y INTAKE
MANIFOLD

1O INTAKE VALVES

Spinning rotors push air inte manifold at

pressure higher than atmospheric.

engines in S-10 pickup trucks and
Blazers that, uane other kits, re-
tains the original emissions-control
equipment—including the black box
—and has been certified by EPA and
CARB for street use. By the end of
the summer, K.F. will have a kit for
the Fiero version of this same engine.

Initial tests show 6-second 0-to-60
clockings.

The purpose of a supercharger is
foreed induction: packing air and fuel
into the eylinders in greater quanti-
ties. Because the air/fuel mix is deliv-
ered at a higher density and in a very
turbulent state, it will burn more effi-
ciently. Thus horsepower gains are
realized both in terms of better cylin-
der filling and improved combustion.

In terms of what you feel, a Roots-
type supercharger differs from a tur-
bo in that there is virtually no boost
lag at low speed because the blower is
driven directly off the crankshaft.
Nail the throttle and go!

Because a supercharger delivers
more air than the engine uses per rev-
olution, the intake becomes pressur-
ized, *Backflow compression” is what
the engineers call it. The ratio of air
pumped in by the supercharger ver-
sus air used by the engine remains ap-
proximately constant throughout the
rpm range. Therefore, engine torque
is maximized over a broad range and
performance is spectacular.

Of course, like anything that in-
ereases eylinder pressure and output,
a supercharger increases stress onen-
gine components. The ideal conver-
sion includes a complete high-perfor-
mance engine rebuild, but the cost is

rohibitive for most. You should also

now that a supercharger can be dam-
aged by a serious backfire. Aftermar-
ket kits include pop-off valves de-
signed to vent backfire pressure to
the atmosphere, but in extreme cases
that may not be enough to prevent
damage.

You should also realize that, in
states where emission inspections in-
clude an original-equipment under-
hood check, the inspector will gleeful-
ly ground you. The exception to this,
of course, is the K. F. installations,
which come with verification of emis-
sions certification. ™

SOURCE LIST

B BEM Automotive, 9152 Independence Ave.,
Chatsworth, CA 10241

B Blower Dirive Service, 12140 Washington,
Whittier, CA B0606

B Dyer Machine Service, TH65 W, Gird 51,
Bummit, 11

B K. F. Industries Ine., P.0. Box 842,

Jamul, CA 92005
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COMPUTER TUNEUP

chanically operated systems like

carburetors, distributors with me-
chanical advance mechanisms and auto-
matic transmissions with hydraulic/va-
cuum control. It was easy to make im-
provements—there was no end to the
ways that cars could be “optimized.”

Times have changed. You can't look
at the computer chip in a fuel-injected
car and see how it works. Electronics
is something you have to take on faith
—you ean't just wiggle something to
see what else it moves. But thereisa
chip vou can replace to get more per-
formance from your engine. [t's called
a PROM, an acronym for Programma-
ble Read Only Memory. Several kinds
of information are stored in the
PROM, and all can be changed.

Transmission shifting points, for
example, can be moved to higher rpm
under full throttle for increased aceel-
eration, Shifting them higher under
part throttle would increase drive-
ability on some vehicles, especially
smaller-engined cars with a full load
or towing a trailer,

The spark-advance curve, particu-
larly on ears without a knock sensor,
is set with the ignition retarded far
enough to keep from blasting holes in
the piston crowns an lower octane
gasoline. In some vehicles, if you're
willing to burn expensive premium
92+ petane gasoline, there's a lot of
room for improvement.

The all-important “knock map" pro-
grams the computer to keep fuel de-
livery and spark advance at just the
correct values, constantly checking
airflow, temperatures and exhaust
gas oxygen levels. The intent is to
keep the air/fuel ratio as close to per-
fect as possible, and the spark ad-
vance at the edge of knock for best
power. Carburetors and distributors
can only approximate theze ideals.
The knock map takes into account
many more factors, and keeps the en-
gine much eloser to the edge.

How can an aftermarket PROM,
with a different knock map, improve
on what the car manufacturers have
spent 8o much development time and
money on? Well, willingness to burn
better gas helps, and remember that
richer mixtures burn slower and are
less prone to detonation. Trading off
lean mixtures for more spark advance
can yield more power at the expense

IT USED to be that ears had me-

12

HYFEF{ TECH

b Hyperformanca
omputer Chp

rinl Number | DU '.""'I

Electronic Control Module |s usually under
dash or behind kick panel. PROM Is easily re-
placed: High-performance chip plugs in,

of fuel mileage. Add in higher shift
points, and suddenly the old adage
about speed being expensive comes
around again: You might very well
burn more gas. This is likely if you
spend much driving time on the part
of the knoek map that trades fuel for
spark knock.

A replacement PROM is about
$100. That's pretty cheap compared
to a new camshaft or carburetor.
Alzo, you might need to replace the
thermostat, because the new knock
map is biased toward cooler combus-
tion chamber temperatures.

The speed advantages range from a
few car lengths to over a half-zecond
in the quarter, according to Hyper-
tech, manufacturer of the PROM
shown being installed above.

Most replacement PROMS avail-

able now are for GM cars. Ford appli-
cations should be available goon.

Replacing the PROM itself is about
as tough as replacing a fuse, Find
your Electronic Control Module
(ECM). The instruetions with the chip
will tell you where it is, but it's proba-
bly under the seat, in the kick panel
or under the dashboard.

Pull the ECM out to give yourself
enough room to work on it. It's not
necessary to remove the umbilical ca-
ble attaching the ECM to the engine's
wiring harness. Open the access panel
on the ECM, and you'll see the origi-
nal PROM in its socket,

Don't remove the new PROM from
its packaging until you're ready to in-

l:w‘ as a stray spark of static elec-
ll‘lﬂ]t}‘ can erase the information
stored on it. With your finger, touch a
grounded part of the car to dissipate
any static electricity, and lift out the
old PROM. Pry gently if necessary,
but lift straight out and don't bend
any of the pins. Repeat the grounding
procedure, and push the new PROM
into the socket. ™

S0OURCE LIST

B Automotive Digital Svetems, Highway 156 So.,
Tyler, TX 75700

B Hypertech, 2104 Hillshire Circle, Memphis,
TN 38134
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MORE SPARK FOR

ANY ENGINE

in many shapes and forms, from

capacitive-discharge controls to
complete replacement distributors.
Although care must be taken to avoid
problems of compatibility with the
computer eontrols of the very recent
models, performance gains can be
made with almost any car, And Accel
Performance Products does offer a
drop-in replacement coil for General
Motors High Energy Ignitions (HEI)
that installs quickly and won't cause
the computer to revolt.

The Accel HEI Super Coil delivers
higher voltage to improve starting
and throttle response, yet requires no
maodifications for installation—even
the color code of the wires is identical
to stock equipment.

High-powered ignitions and high-
output sound systems often won't co-
exist peacefully in the same automo-
bile without extraordinary measures.
The Radio Frequency Interference
(RFI) radiating from sparkplug wires
can make the stereo all but useless
—unless those wires are designed
specifically to suppress the statie.

For many years, the most effective
and widely used method for combat-

In::m'rmw upgrades are available

HIGH DIELECTRC STRENGTH
SILICONE INNER
IELILATION

HIGH-TEMPERATLIRE
SILICOMNE
OUTER JACKET

POLYMER

HELICALLY WU
STARNLESS-STEEL
CONDLUCTOR

HIGH-STRENGTH
FIHERGLASS AND
| ARAMID FIRERS

SPIRAL-CORE IGNITION WIRES

CONDUCTIVE
HIGH-TEMPERAT LIRE

ing this problem has been the fitting
nf carbon-core static suppression

kplug cables. The shortcoming of
t is type of wire is its fragile nature,
Rough handling while performing a
tuneup will cause internal breakage
and gaps in the conductor. High un-
derhood temperatures, particularly
in the crowded engine bays of new
cars, break down both the conductor
and its insulator jacket.

Today's high-quality silicone insu-
lation can tolerate far higher tem-
peratures, up to 500° F. It's also far
maore resistant to damage from fuel,
oil and grease, and its bright jacket
adds an attractive touch of color.

However, though it's clearly supe-
rior to original-equipment wire jack-
ets of years past, it isn't impervious to
damage. If allowed to rest against an
exhaust manifold, it well burn
through. Furthermore, the silicone
jacket is much more vulnerable to me-
chanical damage from mishandling,

For maximum RF1 suppression, a
graphite conductor wire is still the top
of the line. Structurally, the newest
aftermarket cables are vastly im-
proved over the old carbon-core
wires. The conductor itself is con-

FEHERGLASS
BRAIT

T ___Jl[

OUTPUT TO

SPARKPLLIG STEEL r:mur:rm |

Reverse current flow Induced In fibers by spiral conductor |inset) cancels Rﬂlrnm.lplk.
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structed of graphite-impregnated
fiberglass strands that allow it to sur-
vive rough handling.

The ultimate sparkplug wire design
for high-performance road use uti-
lizes a spiral-core construetion. The
conductor is metallie, so it carries full
voltage to the sparkplugs with a mini-
mum resistance loss. Static is con-
trolled by constructing the cable with
the metal conductor wrapped in a spi-
ral winding around a core of fiberglass
and aramid fibers.

Here's how it works: Current flow-
ing through the spiral-wound eondue-
tor creates a magnetie field around
the wire and induces a reverse cur-
rent flow in conduetive fibers located
in the wire's core. The reverse cur-
rent flow acts as a filter, suppressing
the higher frequency portions of RFI
radiation without the losses that oc-
eur in carbon-core s?arkp!up; cables.
RF1 suppression isn't as effective as
in carbon-core plug cables, but it will
be far lower than racing-type solid
metal core wire. Computer-con-
trolled engine management devices
and radios are unaffected by the spi-
ral-core wires. P

SOURCE LIST

B Accel Performance Products, Route 133,
Branforl, CT 06405

B Morozo Performance Products, Ine., 30 Carter
Dir., Guilfard, CT (6437

B Autotronics Controls Corp., 1480 Honry
Brownan D, El Paso, TX 700436
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Head Gaskets
That Never Need
Retorguing!

Permalorguey JBIGe

The Tellon flows cold under
torguing pressune as the saft fiber
face seals even where minor
surface |r-rr_'gu|ar||:-95 DCour
Dasigned for domestic and import
engines

PRINTGSEAL

For angines with critical sealing
needs, PRINTOSEAL gaskets
have & high temperature rubber
bead for an extra anti-leak barrier

Do the job right, do it once, and do
it fast — buy where FEL-PRO
sealing products are sold

FPRINTOSEAL procoss uncer bime
Dowly Seals. Ltd Grosl Britkin

mn Frorm

U5 Palen Mo 37T TRET
* Tefian @ & degieiere
trndermark of the DuPoini —
Campany FELPRO

FREE! . EH' |

Mo-Retorque Head Gasket story
from the #1 gasket manufaciurer,

Mail To! Fel-Pro Incarparated
7450 M. McCaormick Blvd
Box C 1103 Dept PM-588
Skoke, lilinpis BOOTE

Marmi
Address
City
State Zip
————— —— — — — — — -

This late-model Camaro engine Is fitted
with what may well be the industry’s most
advanced fuel-injection system. if gasoline
without enough detergent is used, varnish
will accumulate around the pintle,
Interfering with Mhumusq:raypnwn

almost maintenance free. But

vears of neglect could leave you
inthe lurch. On the other hand, a little
bit of preventive maintenance can
help keep you on the road.

Before we talk under-the-hood pre-
ventive care, we should mention in-
the-tank precautions. The detergent
additives in the gas you use can have a
lot to do with how well your injection
system works. Those commercials
that say you ean “fix" your fuel-injee-
tion system as you drive are actually
telling it like it 15, If yvou haven't heen
using gasoline with injector cleaner
solvents and your engine runs rough
at idle, add a can of fuel-injection
cleaner for a tankful or two.

To start preventive care, clean the
throttle plate linkage with carb clean-
er and lubricate it with engine oil or
light machine oil. Check to see that no
parts are damaged or missing and
that there is no ibility of binding.
On throttle-body fuel-injection sys-
tems (those with the injectors in a unit
that looks like a carburetor rather
than in each intake port), check the
mounting-bolt torque, On all systems
check the gas cap gasket to make sure
there is an even imprint all around, in-

dicating a good seal.

FUE L-INJECTION systems are

Next, disconnect the negative ter-
minal on your battery. Then, for cars
with electronic fuel injection (most of
those sold today), unplug each injec-
tor and make sure the terminals are
free of corrosion. If not, scrape and
spray with electrical contact cleaner.
Severe corrosion of a connector is
grounds for replacement. Check all
sensor connectors and the control
module connector. Never unplug or
even wiggle a connector when the
car's battery is connected.

If you do have to replace a connec-
tor, buy the original-equipment part
from your dealer. If you have to re-
place a multiple-wire connector, re-
place the whole wiring loom that it's
connected to, For single-wire connec-
tors, you'll find replacement instruc-
tions in the service manual.

Replace the fuel filter according to
the manufacturer's maintenance
schedule. Because you never know
how elean your gasoline is, it's best to
follow the “severe " recommen-
dations for fuel filter replacement. In-
tank filters are replaced only if the
fail. When replacing a filter on a fuel-
injection system, relieve fuel pres-
sure before you begin, as gasoline un-
der high pressure stays in the lines for
idays after the engine is shut off. P™
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Save Gas, Save Engine with '‘POLY’

GUARANTEED LOWEST PRICE (sce details below)

The introduces one of the
most fully tested and proven gas sav-
engine treat-

The Secret is “Poly"

“Poly” Is short for polytetraflluoroethy-
lene [TFE) the slipperiest substance
known to man. (1981 Guiness Book of
World Records). Petrolon Corporation,
makers of Slick 50, invented a way to
permanenily bind this slippery chemical
to your engine with one treatment. Just
one quart of Slick 50 can reduce engine
friction, increase gas mileage and horse-
power and reduce engine operating
temperature, 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 tho tested in

independent 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
ordinary wear, and our informal tests
indicate that it will improve gas mileage
by about 2 or 3 miles per gallon.”

a powerful ultrasonic cleaning process to
a Slick 50 treated engine and were sur-
prised at its ence. “We actually
expected the Petrolon Slick 50 TFE Resin
coating to also be removed, but later
found it was still there.”

TUV. a German testing laboratory with
credentials every bit as prestiglous as our
Underwriters Laboratories, tested Slick
50 in 1986. They found substantial
increases in both gas mileage and horse-
power. Their tests showed that these
gains were due to a reduction in friction.

The Federal Aviation Administra-
tlom has fully accepted a similar product
for aireraft—Slick 50 Aircraft Piston
Engine Treatment (FAR #33.49). This
FAA endurance test simulated 1400
hours of engine use.

The power technology laboratory at a

southwestern university
stated, "Slick 50 does increase horse-
power and decrease fuel consumption in
tests done at the university.”

The Spacs Shuttls Calnmbia vises the
chemical "poly” In its gears and bearings
because it is the only chemical lubricant
which can withstand the heat and cor-
rosive elements of space.

Perhaps most dramatic of all is a tor-
ture test overseen by the Antomotive
Services Council for Pennsylvania and
shown on WTVE television. Three cars
with 75,000 to 129,00 miles on them were
treated with Slick 50. Six months later
the ol was drained from each vehicle, and
the cars driven without the oil plugs for
about a half hour. The water temperature
never rose and the engines sustained no

apparent damage.

US. QUART/ 946

it's Easy to Treat Your Engine

A few minutes before oil and filter
change, add the engine flush yon
firee with each order to clean out t‘l::
engine. Let the ne idle for 5 minutes.
Then drain the oll, 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 s bumished
into the pores of the metal

Only One Treatment Necessary
It's permanent. so you do it only once,
not each time you change oll. 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 olls with the excep-
tion of graphite oils. However, once an
engine is treated, can go back to a
graphite type if desired.

4 Ways Slick 50
Saves You

Your actual percentages may vary
depending on your driving, vehicle con-
dition, 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
increasing the lubrication and life of
the oll and engine.

4. Minimize oreliminate costly overhauls
by reducing engine wear

Up to 90% of the engine wear on a car
can be caused by lubrication starvation
cars experience when first started before
the oll 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 oll which meets or

exceeds every manufacturer’s engine
warranty requirements. In addition, this
oll carries an American Petroleum Insti-
tute service classification SF-CC-CD.

There’s No Risk with
Our Money Back Guarantee

Use Slick 50 for 3000 miles. If you don't
notice an improvement in engine perfor-
manece, retumn your involee 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 hand-
some profits. Having such solid test
results from major institutions make
Slick 50 easler to sell than many other
products. Free dealership Information Is
sent upon request.

GUARANTEED LOWEST PRICE!
If at time of purchase you have seen Slick
50 advertised in a current magazine at
a lower price, we will beat that price by
52.00 per quart.

send to: Progressive Energy Corpor-
ation, 365 South Bent Avenus, *B1,
Dept. PMESS, San Marcos, California

Yes, | want to improve my car's pedormance
and save my engine—rush me risk free:

O One Slick 50 at $39.95 + $4.00 shipping and
handling. Calil, FAesidents add 6% Sales Tax

O Give me free shipping and handling for my
order of 2 or more gt $39.85 each.

OCheck DOcCOD [ Visa/MasterCard
Card #

Exp. Date

Mame

Address
{Give strest address if possible for UPS delivery)

Gity State Zip

PE
e ———T
e e |
" ) S—
Progressive Energy Corporation
255 South Benl Avenue, #B-1, Depl PM5BE
San Marcos, California 92069
CALL NOW, TOLL FREE 1-800-525-8624

IN CALIFORNIA, TOLL FREE 1-800-233-3559.
© 1968 Progredsive Ensrgy Corp
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some folks deseribe automatic

transmissions that make a lei-
surely slide from one gear to the next.
But, because the commute is a long
one and the old left leg ean get awfully
tired pumping a clutch, they drive "em
anyway.

Drive them we must, but suffer
with sloppy shifting? It's unneces-
sary, because most automatic trans-
missions can be reprogrammed to
shift with considerably more author-
ity and at a higher speed. The treat-
ment that produces this cure is called
ashift kit. And in addition to sharpen-
ing those shifts, it'll give you true
manual control of the transmission.
That means if you start out in Low or
First, the trans will start in Low and
won't shift until you move the lever to
Second. Furthermore, with a shift kit
installed you can downshift to any
gear at any speed and pet immediate
results. You'll still pet fully automatic
shifting in Drive, of course.

In most cases the kit also reduces
transmission operating temperature
and lessens wear. This fringe benefit
comes from the added hydraulic line

SLUSH BUCKETS. That’s how

YOUR AU

RSHIFTING
MATIC

Control-valve springs provided with kit are
installed in the valve body.

pressure, which applies the elutch
packs with more authority and less
slij%page.
here's a trade-off, of course, If you
inadvertently shift to First gear at
high speed you could send the car into
a skid and overrev the engine. The
same is true of a full-synchro manual
transmission and even some produc-
Lion automatics.
How does a shift kit work? Briefly,
it alters the system hydraulies: Check

DETENT REGLLATOR VALVE

Ppﬁmm \

y

== Y = I VALVE

-

| & - - -

Separator plate, dotted with holes to con-
trol hydraulic metering. Is replaced.

balls are changed, a separator plate
between the valve body and trans
case changes orifice sizes, pressure
regulating, governor and modulator
springs (where applicable) are
swapped,

Shift kits are available through a
number of high-performance after-
market manufacturers and your local
high-performanee auto parts store
probably has them on the shelf. We
sampled one to make sure this modifi-

DETENT
;F‘ﬁ:= B Iwws

CONTROL

1.2 SHIFT VALVE

N\ O\ e T st — R |

2-3 SHIFT VALVE

e W e = |

PRESSURE REGLILATOR WALVE

Transmizsion shift kit Includes all springs. Disassembly |5 not necessary to install direct cdutch accumulator and 1-2 shift vahve.
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eation was within the eapability of our
“Saturday Mechanic” readers. Our
kit for a GM THM 350 transmission
was provided by A-1 Automatie
Transmissions and manufactured by
Trans-Go.

Trans-Go kits are available in two
variations. Those with a -2 suffix on
the part number provide harsher
shifts than those with a -1 suffix. We
opted for the -2 kit because the trans
on which it was to be installed was a
high-mileage unit.

The folks at A-1 Automatic Trans-
missions told us that on an older trans
with loose clutch packs, the -1 kit
might not provide much improve-
ment, On extremely high-mileage
cars with lots of clutch-pack clear-
ance, even the -2 kit won't do much in
terms of making the trans really snap
from one gear to the next.

You will get full manual control on
any working transmission, though.

We found that the Trans-Go kit in-
cludes everything you need to do the
job including gaskets. The instrue-
tions were very complete, fairly well
illustrated and included cautions
where appropriate.

Be careful, however, to follow the
instruetions exaetly. It's important to
note the color coding of the springs
and pay serupulous attention to what
goes where.

Some tips ineluded in the instruc-
tions, such as retaining those elusive
little check balls on the separator
Elme with grease, were extremely

elpful. This is not a job that you can
do without reading the instructions.

When you install the kit you should
change your automatic trans fluid and
pickup filter while you're at it, so have
these on hand. Trans-Go recommends
that you not use “specialty” racing
trans fluid or similar products. Use
the type recommended by the vehicle
manufacturer.

You can also have a professional
mechanic do the job. In most cases it
should take less than 4 hours, =0 you
can figure on paying anywhere from
about $120 to $200 labor, depending
on the local rate,

After the kit has been installed and
the fluid level renewed, drive the car
nice and easy for a few miles, shifting
up and down through the forward
speeds. Then, at rest, shift in and out
of Reverse a few times. Check the flu-
id level one more time before you goto
wring it out. ™

SOURCE LIST

B A-1 Automatic Transmissiona, TA58 Canoga
Ave,, Canoga Park, CA S1300

B B&M Automotive Products, 9152 Independence
Ave,, Chatsworth, CA 91511

B TCI, One TCI Dr., Ashland, MS 35603

B Trans-Go, 2621 Merced Ave., El Monte,

CA 91733
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HE ENGINEERING concept

ufthe wheel hasn't changed in

ﬂ'lE 5000 years since it first ap-
peared in ancient Mesopotamia, but
the styling certainly has. No longer
are cars fitted with utilitarian steel
dises concealed by decorative cover-
ups. Now all but the most basic mod-
els are treated to attractive wheels.
The only remaining problem is that
they don't seem quite so special when
just about everyone has the same
equipment.

There’s more to aftermarket
wheels than a pretty face, though.
They offer a number of possible ad-
vantages, depending on the model
you choose, Rims wider than original-
equipment wheels, with larger sec-
tion width tires, help to maintain
proper sidewall profile and guicken
the steering response.

Lightweight aluminum alloy

WWHEEL CENTERLINE

Offset of a replacement whee! is dimension
mast critically important to handling.

|28

Wheels like this can be disassembled to bolt on a replaceable Inner or outer rim half.

wheels reduce unsprung weight, po-
tentially aiding the suspension in both
ride guality and roadholding. Many of
the new smooth-faced designs will re-
duee aerodynamic drag, and at the
same time, pump air over the brakes
for additional cooling,

Soit's obvious that buying wheels
requires more than a simple review of
the available styles to find one that
agrees with your taste. For starters,
you'll need to find wheels available in
the proper diameter and bolt pattern.
It must have the same number of at-
taching bolts as the original wheel and
the same bolt cirele diameter, Univer-
sal-fit wheels are available, too. In
some cases these wheels are double
drilled for two bolt circles. Others use
reversible inserts to accommodate
multiple bolt Eatterns, Many high-
performance chassis shops shy away
from multifit wheels, recommending
a specifie-fit, single-bolt-pattern
wheel, particularly when hard driv-
ing and high cornering loads are in
YOUr program.

Whether a replacement wheel will
fit properly is a function of how it's

constructed and where it locates the
tire, Several dimensions are critical to
proper fit, notably wheel offset and
backspace (backside setting). Offset
is defined as the measure of how far
the mounting surface of the wheel at
the hub deviates from the wheel cen-
terline. Zero offset wheels have the
mounting surface at the wheel center-
line. You must compare the offset of
the wheel you intend to purchase with
the factory wheel to make certain
thev are close. If the difference ia
larger than the manufacturer’s specs
allow, the suspension geometry will
be unfavorably altered to the detri-
ment of handling and wheel-bearing
wear,

The backspace dimension demon-
strates how much of the wider wheel's
width is moved toward the center of
the car. Specifically, the backspace
measurement is the distance from the
hub mounting surface of the wheel to
the inner side bead or tire-seating lip,
You can easily measure this by laying
astraightedge across the back edge of
the wheel rim and sliding a ruler down
into the wheel until it contacts the
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mounting surface. Measure from the
mounting face to the bead-seating
surface of the rim, not the rim lip (see
illustration}.

A reputable tire shop should be fa-
miliar with what wheel and tire com-
binations fit your car. If they haven't
had experience with your choice, &
front wheel and tire should be mount-
ed, the car lowered so that the full
welght rests on the suspension, and
the wheelwell area inspected. Most
often the areas of interference will
show up at the fender upper opening,
fender front and rear opening, strut
top and midsection, inner fenderwell
or at some point on the suspension and
brake components. Brake caliper in-
terference is particularly common on
ABS-equipped cars as the antilock
system requires some components to
be positioned outboard from the nor-
mal loeation.

Clearance problems may not ap-
pear until vou've hurled the car intoa
corner hard and the tire sidewall de-
flects fully. In fact, even the spindle
ghaft and wheel may deflect enough to
scrape things like the caliper under
really hard cornering, so give the rim
Vi to %-in, room, and the tire sidewall
more like ¥ in,

Cars that use bolts to mount the
wheels, rather than a wheel stud and

PROTECTS
WITH A LONG-LASTING
HARD GLOSS SHINE!

lug nut arrangement, should be fitted
with wheels that retain the same type
of hub center register as the original-
equipment wheels. Lug nuts should
be checked to ensure that the shank
portion does not protrude through the
wheel itself, which would cause them
to tighten up when they run out of
threads, instead of clamping the
wheel in place.

If you've selected a wheel that's in-
tended for the vehicle you're mount-
ing it on, and you are fitting the tire
intended for that size rim, then it
should fit. If there is a clearance proh-
lem to the inside, you might consider
using a spacer, Just be sure to use a
proper spacer, one that's flat, or the
wheel will wobble. It should support
the rim 360° and the studs or bolts
must be long enough for full thread
engagement. A handful of flat wash-
ers will not make a safe spacer. Obvi-
ously, these lug bolts or studs must be
adequately long to permit complete
engagement of the threads, Just re-
member to remain close to the car
manufacturer's recommendations for
offzet, or handling and wheel bearing
life will suffer.

Clean the face of the hub or brake
drum of all rust and dirt that may have
eollected behind the old rim—the new
wheel must lie flat.

Lubricate the thread and chamfer
surfaces of the lugs or nuts with motor
oil or, better yet, an antiseize com-
pound. Even with steel wheels, don't
tighten the lugs down until they
squeak. Lug nuts should be tightened
with a torque wrench to a maximum of
65 ft.-1bs. on Y 4-in. studs and 85 ft.-
lbs. on Ye-in. studs.

Loogen and then retorque after 25
miles of driving. For extra assurance
of a wheel’s quality and safety compli-
ance, check for a SEMA (Specialty
Equipment Manufacturers Assn.)
Foundation, Inc. specification label
(SFI). P

SOURCE LIST

B American Racing Equipment, 13706 Western
Ave,, Gardena, CA 90243

B Applisnce/Keystone Product, .0, Box T80,
Untario, CA 91761

B BBS of Amerien, T Murray Hill Dir,, Spring
Valley, NY 10877

B Carroll Shelby Wheels, 19021 5. Figueroa Ave.,
Gardena, CA DIE4H

B Center Line Tool Corp,, 13621 Freeway Dr.,
Santa Fe Springs, (A SN0

B Cragur Wheels, 19607 5. Heyes Ave., Compton,
A biezz)

B Enkei’Golden Wheel Corp. , 1250 Mahals FL.
Complon, CA SIZH

B Rocket Industries, 9515 Beverly Bivi., Pieo
Rivera, CA SO6GG0

B Western Whee] Corq., 14050 Stage Rd., Santa
FeSprings, CA 671

Customen: Send this coupon with proofs of purchose. See bock panel of
packoge for delaifi. Offer only avoiloble on KIT Super Wash, KIT Corpat
Cleaner ond KT Fobne Cleaner, Subpect fo ferm prinfed on pockoge

GET A HARD GLOSS kit SHINE
AND HARD CASH REBATE

PLUS clip this coupon
to save an extra STI‘JU

Limit one $1.00 bonua rebote per family, Offer expires July 31 1988,
‘Mo KIT cor wox purchases necessory fo eceve Bonus Rebole.




BETTER BRAKES

AKE a mistake tinkering

with your engine and you

could wind up losing a little
performance, Do the same with your
brake system and you might find
yourself parked against a tree.

The typical passenger-car brake
system is a lot more complex than it
might seem. And its performance is
governed to a great extent by the frie-
tion material—asbestos organic, as-
bestos-free organic, or semimetallic
—used on pads or shoes,

A particular brake's stopping pow-
er, resistance to fade and wear resis-
tance depends greatly on friction-ma-
terial efficiency.

The range for error in most of these
areas is very small. The original-
equipment linings provided by the
manufacturer are usually a “best com-
promise” for the vehicle type. Replac-
g them with an inferior lining can be
a tragic mistake. In some cases even
the installation of a reputed “high-
performance” lining ean have a very
negative affect on the braking perfor-
mance of a car that was not engi-
neered for such a lining.

For example, semimetallic friction
material is more fade resistant than
other tvpes and, when operating at
the right temperature, its high frie-
tion level can provide high-perfor-
mance stopping power. But if you in-
stall this material in a ear that was
designed for asbestos lining you may
lose stopping power if the semimetal-
lic material doesn't get hot enough.
And if it does get hot enough, it may
boil the fluid in calipers that were en-
gineered for asbestos or nonasbestos
organic pads.

What's more, rotors or drums that
were ﬂnp;.tnf'ered for organic friction
material ean be damaged by semime-
tallic material. On the other hand, if
you substitute either of the two non-
metallic types for the semimets, you
might use up a set of pads in less than
10,040 miles.

The key to high-performance brak-
ing is obtaining a premium lining that
meets or exceeds original-equipment
specs and is of the same composition.
You can usually be sure you're get-
ting the right stuff if you buy the top-
line product from a name-brand man-
ufacturer. But as always, it's a good
idea to beware of bargains, as even
some of the name produeers market
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FADE RESISTANCE
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Friction coefficient of an Inferior lining can
deteriorate fast a5 temperature rises,
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Some products begin recovery from fade,
then the coefficient of friction plunges again.

WEAR RESISTANCE

Inferior brake Hnlng can wear up to five
times faster than a high-quality product.

second-level products that may not
meet all original-equipment require-
ments.

Of course, even the best friction
material money can buy won't com-
pensate for a brake job that has been
botched. Follow all procedures in
your service manual and make sure
rotor and/or drum surfaces are true,
round and free of deep grooves or heat
damage. Check all hydraulic compo-
nents for leakage or deterioration and
replace or rebuild as necessary.,

A clean hydraulic system ean alsa

contribute to your braking system's
capability. Bendix engineers recom-
mend yearly flushing and rebleeding
of the hydraulic system. To do this
you simply bleed the brakes, pum mg
out about a quart of old ﬂulf
placing it with new DOT-4 fluid ﬁ'um a
sealed container.

Some enthusiasts, particularly col-
lectors of antique ears, replace the
standard brake fluid with Dow Cor-
ning’s silicone brake fluid. This fluid,
which meets DOT-5 specifications,
has a higher boiling point and can be
superior to the conventional glyeol
DOT-4 brake fuid.

Collectors use it because it won't
absorb water like glyeol does, So, if
you have to store your car, hydraulie
system parts won't corrode,

Another plus for silicone fluid is
that it doesn't dissolve a car’s paint
like the conventional fluid. The big
minusis that silicone fluid costs three
to five times as much as glyeol.

If you'd like to convert a car to sili-
cone fluid you have to thoroughly
flush out all the old glyeol fluid first.
One way todothis is to pumpat least a
guart of the silicone through the sys-
tem and then diseard it. ™

Don'tforget to check and, if necessary, resur-
face rotors or drums. Proper surface finish s
Important to prevent brake squeal.

SOURCE LIST

B Abex Corp,, 1527 Towers Ferry R, Marietts,
GA 30067

B Allied Aftormarket Division (Bendix), 105 Paw-
tucket Ave., Esst Providence, B[ (2916

B Parker Hannifin Corp. (E15), 129 Worthington
Riddge, .0, Bax 1315, Berlin, CT 067

B H.K. Porter, Inc., 1301 W. Sandusky Ave., Balle-
fomitaine, OH 45311

B Haymark Corp, (Raybestos), 1K Cakview Dr,
Trumball, CT 06611

W Wigmisr Division of Cooper Indhustries, 100 Misty La.,
Paruippany, KJ 07064
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TIRE TALK

ULLJ’LR for dollar, there's

hllll 1o h(,l,ter way to improve

the cornering power of your
car than by upgrading the tires. But
jacking up the G-forces isn't done by
simply dropping by the tire store and
wagging a finger at the widest skins
on the rack.

Though your original-equipment
tires may look like the $8-pound
weaklings of the tire world, they've
actually been selected by the manu-
facturer after considerable research.
Carmakers choose tires for each mod-
el based on a large number of factors,
including wear resistance, tmpact re-
gistance, ride quality, speed rating,
fuel economy, noise level and wet and
dry traction.

The trouble iz, their priorities are
different from yours. To boost corner-
ing ability and sharpen the steering
response you'll certainly have to live
with some sacrifices, but if you make
your choices intelligently the compro-
mizes will be insignificant.

The widely accepted “Plus 1" guide-
line to tire fitting is a proven plan to
follow in choosing the proper tires.

DRECTIOMNAL
TREAD DESMGM

SHOULDER SLOTS

TREAD DEPTH
11032 TO 12138 IN

BELT WEDMIE

CLURB CHAFER

HIGH-TEMNSILE
BEAD WRE

Plus 1 (or Plus 2) refers to the larger
rim diameters you'll need in order to
physically fit the tires to the car. Stick
with us, and you'll understand why.

In general, what's most important
to look for in the construction of a

Goodyear's new 17-in. Corvette tire is rated
for sustained speeds in excess of 149 mph.

HIGH-PERFORMANCE TIRE CONSTRUCTION

Goodyear Eagle VR Gatorback

HALOBUTYL
RUBBER LINER

FABRI
GUARD

high-performance replacement tire is
the widest possible contact patch and
the shortest, most vertical sidewall.
The reason for the wide contact patch
is apparent—maore rubber on the road
means greater traction, assuming the
rubber compounds and construction
details are similar.

The shorter sidewall, a natural
property of lower aspect ratio tires (a
b0-series rather than a 70-series tire,
for instance) is desirable because it
will have less tendency Lo deflect and
roll under during hard cornering ma-
neuvers. When the vertical height of
the sidewall is reduced so that it
stands straight up, the car will re-
spond quicker to steering input.

The choice of a replacement tire
gize must take three points into ac-
count: overall diameter, load-carry-
ing capacity and wheel-width require-
ment. The tire diameter is critical for
wheelwell fit, of course, and for its af-
feet on the overall gearing and speed-
ometer readings. New cars with elec-
tronic engine management systems
are particularly sensitive in this area,
requiring accurate road speed inputs

TR NYLOMN
WERLAYS

T POLYESTER
CARCASS PLIES

Cutaway lllustratlon reveals con-
T0f struction used in a modern high-
performance radial-ply tire.
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453 SHIP OUTI

New for 1988 from Mariner outboards are a four-cylin-
der 100-hp and a V-6 Magnum |l 150-hp. Mariner out-
boards feature a three-year corrosion warranty for all
models, 2-hp to 220-hp. 34-page fully lustrated bro-
chure with specifications chart, Free

460 MORE POWER TO YOU

Brochure on full line of Honda Power Equipment, in-

cluding lrwn mowers, riding mowers and lawn frac-

tors, generators, pumps, tillers, outboards, and
owers. Free

461 GUIDE TO BUYING CARPET

Armstrong's “Understanding Carpet Quality' booklet
helps you identify long-term performance characteris-
tics in nylon saxony carpets. Also discusses how to
shop for carpet, and how to read and understand car-
pet warranties . Free

462 INFORMATION RADIDS

Real life adventures. are brought right into your home,
RV, car or truck with Regency's Information Radio.
Full-color brochures describe the variety of Infarma-
fion Radios, Scanners and C.B. Radios available. Free

463 BATH AND KITCHEN IDEAS

Kohler offers a 68-page full-color idea book, Bath Par-
sona, 1o help plan and create your bath, Plus a com-
plete sat of 6 full-color product catalogs: Baths and
Whirlpools, Showers, Lavatories, Toilets and Bidets,
:}I-ﬂrn and Bar Sinks, Faucets and Accessories,

464 UNIOUE KNIVES LOOK SHARP

The Edge Company celebratas its Sth anniversary with
their 28-page 1988 catalog. Unique knives from all
over the world are displayed. And, 1o help celebrate
hall-price savings are offered on 40 models. Free

465 THE OWIET POWER THAT CATCHES FISH

Minn Kota's 8-panal brochure presents the entire line
on electric trolling motors, Includes the new products
for 1988, Full specs and accessory products. Free

(URTH RN

466 LAWN MAINTENANCE

Ariens’ 8-page color brochura displays a full line of
spring/summer/fall lawn products. Includes informa-
fion on walk-behind and riding mowers, garden frac-
fors, tillers, and snow blowers. Free

457 CLEAN AIR AT HOME

Research Products’ Air Cleaning Facts booklet tells

you how air filters and cleaners remove dust, tobacco

smoke, pollens and spores in the home. Booklet intro-

gum: new type of air cheaner that uses no electricity.
reg

468 SPORT/UTILITY VEHICLE STOWAWRY

Your tools, camera gear, hardware, fishing tackle,
snow chains, tow chains can go into Lido-Lina's stor-
age boxes. lllustrated are the different sizes and
shapes to fit the different wheel well contours of vari-
ous vehicles, Free

4569 MASTER KEYS TO CAR CARE

38 areas of do-it-yoursell car care are detailed in 13
handy folders. Step-by-step instructions with helpiul
ilustrations and diagrams. Conveniently fits in your
qlr.w'uﬁI compartment. From POPULAR MECHANICS.
559

470 ADVANGED RADAR DETECTION

Bel-Tronics offers information on Ka Band (Photo Ra-
dar), the third traffic radar frequency now in use. Bro-
chure answers questions on the new Ka Band and on 3
band radar detection. Free

471 DUTDDOR POWER

This 28-page color catalog provides a complete review
of Simplicity lawn and garden products including rid-
ing mowers, tractors, and their turbo-vac grass col-
lecting systam. Also, chars show optional attach-
ments and product specifications. Free

o
® 7 9

472 GUIDE TO DO-IT-YOURSELF MATERIALS

Leam how to choose your build and home materials.
From lumber to plumbing to electrical products, fas-
teners to rooling materials, painting supplies to garden
products. 152 pages with more than 200 ilustrations.
From POPULAR MECHANICS. $8.95

473 PERFORMANCE OUTBOARDS

Three new outboards highlight Mercury Outhoards’
1988 product line: a new 15-hp; a four cylinder 100-
hp, V-6 bass boal engine; and a 150-hp XR4. Catalog
g:::s complete details. Models from 2.2 to 220-hp.

474 LOCK UP/LDCK DOWN STORAGE CHEST
The HOPPER . . . an all-purpose chest and baseplate
that can be anchored to the locations of your choica.
Key operated lid secures chest contents and hides its
internal locking system. From Delta, Inc, Free

475 RADAR RECOGNITION

Universal Security Instruments’ color brochure illus-
trates mounting options, details warranty and presents
features of their Scout Radar Detector. Free

476 LAWN AND GARDEN CATALDG

Wallaca introduces many new products in its new lawr,
and garden catalog. You'll find pruners. grass shears,
hedge shears, pole pruners, loppers, hand lools and
saws, Free

477 WOODWORKING PLANS

POPULAR MECHANICS' catalog has plans for evary-
one, from beginner io experi crafisman. Choose fram
a roll-top desk to a hovercraft. Planty of summertime
projects, plus listings of how-tobooks , videotapes and
reprints of past arficles. $1.95

Popular Mechanics 5/88
Box 1718, Sandusky, Ohio 44870

Please se= that | receive the Bems checked below

This Coupon Expires July 31, 188

[ 459 [] 46357.00 [] 466 [] 4698595 [ 4T258.95 [ 475 Total money for priced items $
[ 460 ] 464 ] 467 [] 470 0 4m 476
0] 461 [] 465 C] 468 ] an ] 414 ] 4T751.95 Service Charge $ .50
[ 462 Total money enclosed §
Total items requested
Marme [Please Prind)
Addess
Town Shate Tip Code

[Please sand cash, check of maney order made ool io POPULAR MECHANICS No stamps, please|

Mote: Popular Mechanics processes your requests for the above information and lorwards these inguiries to the organization making the offer. Each company mails the
material directly. Your order will be on its way 1o you within 90 days.

132

POPULAR MECHANICS » MAY 1988



TIRE TALE

to control a number of functions. To
keep tire diameter constant when fit-
ting a low-profile replacement, it will
be necessary to change up to a larger
wheel diameter.

Load-carrying capacity of the new
tire should never be less than the rat-
ing of the original equipment. It's not
hard to run into trouble here, because
areplacement tire with a lower profile
and aspect ratio contains a smaller air
volume. The way to increase the size
of the air cavity—and the carrying ca-
pacity—is to move up to a wider sec-
tion width tire. Not coincidentally,
that puts a wider tread patch in con-
tact with the road surface.

The down side is the poorer bad-
weather performance of wider tires.
Proper tread design helps, but—all
else being equal—a wider tire tends
to float over the top of rain, slush or
snow. There are all-weather low-pro-
file tires, but some climates still call
for snow tires in winter months.

Rim-width recommendations listed
by the tire manufacturer should be
followed to get the best handling per-
formance. Again, the idea is to keep
the sidewall as vertical as possible
when it's mounted on the ear. Also, a
rim that's too narrow could shorten
the life of the new tires by causing a
bead failure.

Looking at today's fastest-corner-
ing sports cars clearly shows the lat-
est trends in tire sizing and technol-
ogy. The 1988 Corvette offers a 40-
series, 17-in. Goodyear Eagle
Gatorback. Ultrawide and very low in
side profile, this tire is a vital com
nent of the Z51 and Z52 suspension
package options. And it has a direc-
tional tread pattern designed to route
water out to the sides of the tire. The
tire carries a Z rating, indicating its
waorthiness for sustained speeds over
149 mph. An increased number of
cords per inch in the carcass design
bolster shock absorption and high-
speed stability. ™

SOURCE LIST

B Armstrong Rubber Ca,, P.0. Box 20401,

New Haven, CT 06536

W Bridgestone U5 A, Inc., 2000 W, 190th St.,
Torrance, CA BG4

B Firestone Tire & Rubber Co. , 1200 Firestone
Phwy, Akron, OH 44317

B General Tire, One General St., Akron, OH 44328
B Goodyear Tire & Rubber Co,, 1144 East Market
St., Akron, OH 44316

B Eelly-Springfield Tire Co., Willowbrook Rd.,
Cumbseriand, MD 21502

B Michelin Tire Corp,, .0, Box 19001,
Greenville, SC 20602

B Uniroyal Geodrich, 6005, Main St.;

Akron, (H 44397
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You get ‘'em dirty...G0-JO

gets ‘em clean.

Whether it’s grease, grime, paint, oil, tar or
putty, GO-JO's hand cleaners are the last
step in any job. GO-JO Heavy Duty with
its grease dissolving action removes most
soils. Deep scrubbing GO-JO with Fine
Italian Pumice removes more stubborn

ground-in soils.

THE CONVENIENT WAY TO
TOUCH UP YOUR CAR?
HIT IT WITH A STICK.

Pick it up. It s in your
hand. Just pick outthe sgiot,

That's it. CAR STICKS are ﬂ‘ﬁ

cleaning your whole car. The‘f T
that one unsightly spot, that one bl
you want to be rid of, fast. The CAR STICK!
is the quick, clean, easy way to touch up yol
car. The CAR STICK* family of products, for whe

you don't need to clean the whole thing.

STICKIT!”

Available where car-care products are sold.

11988 Mew Concepts, Inc. 1-812-232.-4213




ET'S debunk one widely held
Lml."f.nllwpl.lun right from the

start: A new set of high-perfor-
mance shock absorbers will not turn
your flaceid boulevard barge into a
corner-carving sports sedan all by
themselves. Shock absorbers are in-
struments of control, damping un-
wanted suspension motions by using
the forces of hydraulics, They're im-
portant to good handling, but they're
not a cure-all for inadequate suspen-
sion components like flabby springs
and wimpy antiroll bars.

To understand how a shock absorb-
er can affect the dynamies of vour car
you'll need to know a little about how
it operates, One way or another, the
shock forms a link between the sus-
pension system and the chassis (the
frame or unibody structure). Ona

smooth, straight road the shocks do
Very little work, just keeping the
wheel motions, sun‘.h as those generat-
ed by imbalanced or out-of-round
tires, in check.

When the suspension is deflected
by a bump, though, the shock absorb-
er is compressed, foreing the piston
inside to displace hydraulie fluid in
the chamber that houses the piston,
By foreing this fluid to flow through a
restrictive orifice, the rate at which
the shock can be compressed (or ex-
tended) is regulated. In this way it
can control how fast the spring is al-
lowed to compress after hitting a
bump (known as jounce) as well as
damp the repetitive bouncing motion
that would otherwise oceur once the
spring had extended itself again (the
rebound action).

Wire loop controls presure from nitrogen charge untll you've finished Installing shock.

|34

SHOCK TREATMENT
FOR A SMOOTH RIDE

High-performance shock uses nitrogen gas
at 200 psl to prevent aeration of the fluld. This
retards cavitation and fade during hard use.

It's that bouncing—the travel of
the suspension past the point it would
deflect normally—that makes a car
hard to controel on bad roads and in
sharp corners. The car will lean in a
corner, and proper shock damping
will keep it from leaning too far,

Firm shocks, set up with stiff valv-
ing, make the ride generally harsher
as they won't compress as easily for
small bumps.

When the shocks are set too stiff
they won't allow the tires to follow the
road surface accurately, sacrificing

POPULAR MECHAMICS ® MAY 1988
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the tread contact needed for corner-
ing traction.

In general, heavy-duty, high-per-
formance shock absorbers (and Mac-
Pherson struts, which perform the
game damg}ing functions) have a larg-
er hydraulic fluid capacity, a bigger
body for increased cooling and per-
haps an extra stage of valving apera-
tion which comes into play only in
high-load situations. A large-diame-

ter piston rod also bolsters the
strength of the unit, and its chrome-
plated surface helps assure long life
for the internal seals. Polyurethane
bushings at the mounting points,
rather than short-lived rubber bush-
ings, al=o point to high-quality con-
struction.

That's not all there is to know,
though.

On very bumpy roads, air in the
shock can aerate the fluid into foam
—anil foam doesn't give much dam
ing. High-performance gas shock ag:
sorbers use a nitrogen charge to pre-
vent this condition. By pressurizing

Uit ir yosmrself 15 grest

h".."l'r‘h ;.‘I'ﬁ-:ﬂ o
SR

beit it's miod albwyy easy
sonetimies vou nend 2 lithe helg

LishriMlatic products gve o the ’-It-|['| Vil
neesd. W ane the world's owly manufsciorer of s full
lime ol qmadity lubricanis fubrication eguifeenl
and eccesseries Sinoe all we do is lehncation, we
iy i bty
That is wiw, no matter what vou are workeng on, yoi
can use our products with complete confidence
If vou'd like a listle help armound the house, help yoursel!
iy U LasheriMbat” il al lemidiing autodaotive and

ware refaiders everywhene
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the reservoir chamber with nitrogen
gas, typically at around 200 psi, fluid
aeration and consequent shock fade
are just about eliminated.

Don't confuse gas shocks with air
shocks, the kind you ean pump up
with compressed air. Air shocks are
intended for occasions when your
springs need to be stiffer for carrying
a heavy load. They do not have any
more damping than conventional
shocks, ang should be bled off when
the trunk is empty.

Installing high-performance shock
absorbers is certainly within the
reach of most driveway mechanics,
Older model ears with A-arm front
suspensions generally use a 2-bolt
connection at the lower end of the
shock and a long threaded stud at the
top. No special tools are required.

Cars equipped with MacPherson
struts require extra caution, as the
front spring is often integral with the
strut suspension unit. Compressing
the spring far enough to remove the
shock cartridge or strut from the cen-
ter of the spring may call for a proper
spring compressor, a certain amount
of experience and plenty of caution,
Once the spring is off, you'll either
have to remove the cartridge shock
from the strut, or on some vehicles
simply replace the strut. The front
end alignment must be checked after
the job is completed, too.

In most cases, rear shock absorber
replacement is a straightforward job.
It may be necessary, though, to re-
move a number of interior carpet pan-
els to gain access to the top-end
mounting hardware, which was what
we encountered when we installed
Monroe's Formula GP shocks in the
1988 Camaro seen on the Perfor-
mance Tuning Guide cover.

You'll notice a piece of wire
wrapped around the shock in the in-
stallation photo. Any gas-pressure
shock will extend itself to its greatest
length, because the gas pressure in-
gide it acts like a spring. It's not a very
powerful spring, but it might be
enough to make installation difficult.
No problem—just leave the wire in
place until at least one end of the
shock is bolted in place. Line up the
other end, and elip the wire. The
ghock will extend itself right into the
mounting holes on the other end in a
few seconds. ™

SOURCE LIST

B Bilstein Corp., 11760 Sorrents Valley Rd.,
San Diegoe, CA #2121

B Koni Amerien, Ine., P.0O. Box 40,
Culpepper, W A 22701

B KYB Corp., 901 Duk Creek Dr,,
Lombard, IL 60148

B Maremont Corp., 260 E. Kehoe Blvid,,
Carol Stream, [L 60183

B Monroe Auto Equipment Co., International Dr.,
Manroe, M1 48161
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2 Yaars E16.00 (Save 54.001
14 Doy Business Garma Pental
Liraery 530 .00 Addiboral Par Year
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Bpecial ViP Memberenp

1 Yoar 51500
2 Yaars 525 00 (Save B5.00)
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§150, NO ANNUAL FEES FOR LIFE!
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TECH SUPPORT: 1-312-280-0280 POPO58
CUSTOMER SERVICE: 1-312-280-1567

Fax: 1-312-943-6010 Telex: 510-601-5955

Monday-Friday: 8:30AM-6:00PM
Saturday: 10:00AM-4:00PM

The NEW PC NETWORK
320 West Ohio, Chicago, lllinois 60610
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FLAT CORNERING FOR

BETTER

higher cornering speeds with

mare control, thenit's time to take
the law into your own hands. Of
course, we're talking about the kind of
law found in physics textbooks,

Any change in direction applied toa
moving automobile brings a variety of
forees into play that affect the way the
tires contact the pavement. Ina turn,
the car's weight tends to lean and shift
toward the outside. One effect of this
weight tranfer is an upsetting of the
suspension geometry, skewing the
tires from their normal vertical posi-
tion, reducing tire traction and mak-
ing the car harder to control. The
more the car leans, the more pro-
nounced this effect becomes.

To control body lean and weight
transfer, suspension engineers speci-
fy installation of antiroll bars, also
known as stabilizer bars or (incorrect-
ly) as sway bars. There's no black
magic Lo the operating principle, In
simplest terms, the antiroll bar links
the left and right sides of the suspen-
sion to the frame or unibody so that
one side can't move up or down by it-
self without twisting the bar.

For example, in a left turn, when
the left side of the car is moving up
and the right side is moving down rel-
ative to the road, torsion (twisting) is
applied to the spring steel bar.

IF YOU'VE been yearning for

WITH ANTIROLL BAR

Antiroll bar attaches ahead of axle as well a3
above, must twist as car rolls in cormer.

When an antiroll bar is designed for
# mass-production passenger car, the
engineers have to be conservative in
determining how much body roll and
lateral weight transfer they elimi-
nate, For the sake of predictable han-
dling in the hands of the average driv-
er, cars normally are set up with a
tendency toward understeer. That
means the front tires will lose adhe-
sion before the rears in a hard corner.
Changing to upgraded factory units
or quality aftermarket components
can shift this balance to make the car
handle with a more neutral attitude.

Bolting on a larger diameter front

Adding aftermarket antiroll bar should take an hour or 5o with simpie hand tools.

138

HANDLING

antiroll bar will usually make the car
understeer more. Replacement bars
should be matehed front and rear to
work together, particularly if the car
was not factory equipped this way,
This allows the rear tires to assume
more cornering load as well. Follow
the recommendations of the supplier
in this matter—too stiff a rear bar will
give the car a tendency to oversteer
and possibly spin out too easily,

In most cases, installation of a
heavy-duty replacement for the origi-
nal front antiroll bar requires nothing
more than unbolting the old unit and
sliding in the new one. Upgrading at
the rear end is similarly clear cut, but
if the car did not have an original-
equipment rear bar you may have to
drill holes to mount the brackets for
the bar's end links. That was the case
with the ADDCO antiroll bar we in-
stalled on a 1969 Camaro. The job re-
quired only basie tools and was easily
completed in an afternoon.

Carefully consider how your car
will be used before purchasing antiroll
bars or any other high-performance
suspension components, as you prob-
ably won't be pleased with the results
of going too far. Fortunately, antiroll
bars have little affect on ride quality.

Base your purchase decigion of an-
tiroll bars on the appropriateness of
their offerings to your needs. Look for
quality materials and elear instrue-
tions. If you're serious enough to con-
sider some weekend slalom contests,
you might look into the bars with ad-
Jjustable end links that will allow you
to fine tune the suspension to compen-
sate for tire or weight variables.
Harder urethane mounting bushings
will transmit more road shock up to
the passenger compartment, but will
outlast rubber parts and also improve
handling precision. Spherical rod end
connectors at the link points indicate
serious duty as well, which may be
more than vou need. v

SOURCE LIST

B ADDCO Inchast ries, 572 Wntertowesr Bd.
Lake Park, FL 3408

B Koni American, P.O. Box 40, Culpepper,
VA )

B Quickor Engineering, 6710 5. W, 111 Ave.,
Benverton, O H7006

B Hancho Suspension, P00, Box 5429,

Lamg Bewch, CA 80805
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\Nhat's New at

AMERICAN DESIGN COMPONENTS?

pﬂul'uruhﬂllncmnlm
original cost!

You'll find every part you need —
pithar brand new of remaved fram
equipment [RFE) in sxcollen conditon.
But quantitias ars limited. Order from
this sd, or wisit cur retaill showroom
and fimd sxsctly what you need from
the thousands of items on display.
OPEN MON. - SAT,, 9-5

THERE'S NO RISK!
With our full 80-day warranty
any purchase can be ratumed for
any reagon lor full oredit or mbund

ADAM COMPUTER

h.l'lﬂ'lnﬂ’.!'M hian Busll-w vword processos
e #7410 Complers — 599,00
ACCESSORIES. . .

Data Drive — neme6e41 519,95
sk sz $14.95

Tt #
s sesas $19.95
Controliars (Set of 4] —

em #7013 $9.96 nre

Adam —
(Conssting nfSrt:'l_'l E;?l;:.uﬁl:iml
tdank Lijil
RN BAKER'S DOZEN — $19.95
Adam Link Modam —  (Softwars inci, |
irom 212358 $29.95

Disk Drive inlr&mva $14.95
ColecaVision to Adam

Expansion K #9818 $59.50

Adam Daisy Primt Wheal —
hem #13305 $3.95

[PC B300

“The Source’” of the
slectro-mechanical components
far the hnb.hwsl’

3".-'5 20 Mb, HALF HT.
HARD DISK DRIVE

Fits standard 5% * spacing. High
speed, ow povear, Comes wi'bath
full-hit, and hatf-ht. face plates
Mir = Lapine FLT200/2000

em #1505 S5199. 00 new

312 column - compatible wiany
of the Times-Sinclal computen.
nn veull ns ow PC B300 Computer.
Uses standard 4% * tharmal papor,

e 215851 §.39.95 new

5% " FULL HEIGHT
DISK DRIVES —

48 TP [IBM* Compatibia)
DS/DD, 40 Track
Tandon FTMID0-2 o eguiv

e #7928 $79.00 rew

2ter $160.00 1

48 TP (TRSBO Zenith/ Xarox
B00 ) DSD0, 40 Track
Shugart #4460 Item F1BB2.

£79.00; 2 - $150.00

MINDSET® COLOR GRAPHICE
Parsonal System. .

Fawt graphics capatslities allow you 1o RUNS ALL
drgw, arimate & color ohjects inatatly. THE SAME
26EK w/IG0K Noppy disk drive, Con- PROGRAMS
tains built-n RGAMonochiome cand AT THE IBM™ PCY

& TV aclapter. Incl, mouse, grysbck,
GW BASIC & MEDOS 2.

ftam #16077  New - $5299.00
ACCESSORIES. . .

# NV RAM BK Cartridge —
Prowvides BE non-volatie RAKM

With
Bow
e
Sunply
T Etsodecd)
Can peonmmnd ma
2 Tull b, wven i iteviy @ TH2R
2 Mappsy ditves #1504
Vharddrive & 1 floppy ~ #13260
Inpwst: 1151230V, BOMGD He
Originalky for Bueroughs compuise
Dirn; 119W x B7H & 127 desp

imm 214541 559,50

HOME COMPUTER

Advensed
warskon

of tha
- Timax

&= T
4wy mach. keyboard
K FAM. Rew. video, ZBOA, 6_50H:
processce, ROM 8K BASIC. Gaphcs
cap. sound-muse, TV of marar
Joystick mput. 116 VAC. AC pdagpi..
TWeabin, & cass. cabilm. Auns tapes
Tew SinclainTenex 1 D00-ZXBE.

bAfr - Posme 3000 fin bowon i
itom #10336 $29,95 new
Aecessories. . .
# 18K AAMPACK

itam #10337

;E.EE How
# 32K RAMPACK upgrucs
em #12148 519.95 dew

POSITIONING MOTOR

Reaversile capacilor induction
mator. 115060 He, 30 in. &
torgui. 1AW, Fram flangs mount
OA Dimensions 2% "0 x 5L
Ghalt: %"Dx 1°L

M — Matwsshito or aguiv,
fter #5143 59.S

TTL MONITORS .
Open Frame

12°

High-
Rasolution
12WDC, gresn phosphor. Subsssemblies,
CAT, board & transformes inchided. Comes

with hook-ug dirgram
fem £8811 $19.95 new

phosphor, Input g, 24 VDC. Band
widih: 22-72Khe, Consists of 2 subessam
s {monitor & boardi. Mook up -clu,g
e, Wiy — Walls Gardrmr #15V 70

VACUUM PUMP &
MOTOR

Lisnbis for
WEELLIM OF BritELITE
apphication, 4 CFM 15 PS| max.
167 pont.. 2B° inisrmitien

Pumnp is direcify coupled to & iGE
¥ HP, 1825 APM, 115 VAC, 50/
80 Hr,, single phass 3,88 maotos
Thermally protected. Med, on matal
baes, Dim.: 5% "W x 14%"L
Mbr-Gant 0040-V118 |ofless| & GE

WATER/
CHEMICAL PUMP

For uan in
bt ieobd
Pelisit; e héid B0 I Purip s
w! ¥ HP mobor, 115230V
MG0HE. Tharmally protected
Irbet: 1%L & B dia. x 5%"H

watsr'chamicaln,
Jumpaun

o™

Mir SEl #i 2RSS D02
ttam #5983 $59,50 How

55 RPM SATELLITE

:hnu'ﬂ,mm TETT;:'I:“ fm #16078  Mew - 529,95
$39.50; 2 tor $75.00| * nipenar Option -
ggc‘l'ﬂg!ﬂmd Dansity Hm::;a steclard AS-232-C -
iterm FTEE3 $39 ﬂ'ﬂ' I":':I“IEEIEEI it ke $3Q.BE iDoes nof nolele mondior |
EXTERNAL COMPUTER GRADE |SWITCHING
DISK DHIVE CHAES!E POWER SUPPLY POWER SUPPLY

. | OC Ouiput: < 6V @ BA
+ 12V @ E00ma
13V @ 200ma
+ 24V @ 2.04
Aput: 115/230VAC, S0/A0H:
Dimenalons: B% " x 4% x 2°H
Mir — Power Systoms #P51547

nem #18585 519,95
12V BATTERY PACK
& MATING CHARGER
12V @ 9.5Ah

+1
Ingput: 1Tﬁ"."b{!|Hr
%W a 3NTH. (Rubber fr. wnel |

iterr #8501 $24.95 new
[RECHARGEABLE
LEAD ACID BATTERY
12¥

@
15Ah

Sanled, Compact pawer sounces
deni for kang e and durshil
ity wrl au poriahile pack for
uss with sobadice. model cars,

e

Corwists ol 2 solid goll cell bat-
teries, BY @ 0. 5AR aa. Conracied
n saring h-l,I a limable hamess

trains, etc. Balt tmminals
Dim.: T12°La 2.89°Ha 6.65T"H

Battery © 1 12VDC

- MOTORS — TIMERS — PUMPS —
POWER SUPPLIES — VOLTAGE REGULATORS

Mir — Yuasa, t\lpuﬂ?1'5'l2

e #12277 . Perlect lor battery-

storage. Wlﬂrﬂlllrmu #iE.
OA Dim.- A% "Wax BR"Hx 6% "D

e 14618 529.95

22" COMPOSITE
MONITOR
Black & White,
Raster

VEVACIE0H:., 21W., 28A_,
3100 APM, 5-blade modael, alu-
minum housing. Can be mounbed
for blowing oo evhadst
Dimenniormi: 4%, " sg. 1 1%" desp
NEW — Bir IMC

hem #1864 5$9.95
USED — M ContaurHowed

T-grade mordor,

originaily ysed in arcadn e

mon gynterme, s, 115VAL, El:lﬁ;|IL
Mir — ‘Wells Gardrar 2310034

miorm: TEN "W x 4°H = 15 dsap

it #12285 jﬁ_ﬁg Forw

itarn #18171 528,95 jew]  irem #5327 £39_95 nrg o 2 0 5100,.00 hem 5345 § 5_55 iy F1BETH 549 95 jew
ELECTRONIC AMERICAN DESIGN COMPONENTS, 62 JOSEPH STREET, MOONACHIE, N.J. 07074 MENIMUM
CASH REGISTER DRAWER | yES| Please send me the following itams: | My check or money order is enclosed. ~ ORDER
(Can ba {:m Oparatad) nam Haw ] Charga my credit card. $15.
" Mer. Masrvy T __ Destription ~ Price Tatal [0 visa [ Master Card [] Amex Fri-SE8
Card No.
(= Exp, Date
_—— —_— = —= = 5 r‘
- o Tulephone: faan Code uirm bt
Totsd Hame
. Shipping & handling, we ship UPS unlsas
otharwiss spacifiod. Add 3 plus 10% 1oesl Agdress
Fits right umclerrsath your PC, Comes wins- % CHH-M $3 pun PO, cout. Chargs only. Ee— —
maabiln cash drawer; and sty switeh Sales Tan (M., residlents snby, City
vy, which aliows you to DDen of otk plonse add 0% of wisl) | Sta i
the demwar ranually, Cabirmt is brown 't.‘-_? 2
it o ok beet. Dviirsll e ORDER TOTAL Al inguiries ancf free cataing reguests cull 207.835.2 710,

Fnraﬂphan& orders, call TOLL-FREE 800-524-0809. /n New Jersey, 201-939-2710.




Start ynnr own mnnev malnng husmessl

mr-l.ﬁﬂﬂm Work part time, full time right at home - we help you every step of the way.

In just & shori time, you cun be ready o join
one of the fastesi growing indusirles in America
.+« on indusiry where qualified men are making
from $25.00 1o $30.00 per hour. . . and that's jusi
for labor. Paris, engioes and sceesories add even
more to the profits. Because the small en-
gine indusiry has grown so 7%
quickly, an scute shortage of

the couniry. When yon see
hivw many small engines are
in use today, ii"s easy o
undersiand why gualified
men command such high
prices — as moch as $49,.95 h
for a simple tune-up that
takes bess than an hour.

65-miilion small engines
are in service today!

fight — these are over sixty-five million

2eycle and d-cycle small ines in service

across the U.5.A. That's the ial count from

the Engine Service Assn., and new engines are

ﬁ"? built at a rate of one-million per month!
Fully accredited and wved Bel-

saw training, you can soon have the skill and

knowledge to make top money servicing these
engines. Homeowners and businessmen will
seek ﬁn:rnul and pay you well 1o service and re-
pair

rakes,
go-carts, snowmobiles . .
endless,

lnwnmowers, lillers, edgers, ﬁu
tractors, chain saws, mini &5,
. the list is almost

You get all this Professional eguipment with
your course, PLUS 4 H.P. Engine. ... ALL
YOURS TO