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Inverted Foldout slip-sheet
1. Open the foldout page
2. insert this sheat with
1. Front side touching the free page 1 Froa ena
2. Arrow pointing to the fold } ”ffi’-—:_—::-:'—"?

. Slice the folded edge m%\,__rd_.__
P A W -
. Close the page and slip-sheet “SEmmam T e




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

L Kings & 100 Soft 10 g 12707

p . . 1ghts Kings 5 50 mg “'lar, mg
Injury, Premature Birth, And Low Birth Weight. 16 mg “tar!" 1.0 mg nicatine av. per cigarette, |
Lights 100°s Box; 11 mg ““tar," 0.8 mg nitui'rnei
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The Brand It Works In.

Dickies, for a complete line of work clothes, jackets, ]aam.. shirts, thermal underwear,
socks, work boots, gloves, caps, belts and leather goods.

= 1BET Willigmeon- s Manulsitaring. inc




A soit af cult peTgram for car
overs, “Miarmi Vice" exhibats rare
and wnisual wheels that set the
show's tone and estabiish the
unigue siyle. Get a behind-the-
scenes ook at these conceplual
ENQINSETng iNnavations i our
eaclusree Stony.
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SPECIAL SECTION: SHOPWORK GUIDE

115 Introduction

116 Benchmark
Build a flat, stable
workbench for

your shop.

Get stationary-tool
performance from your
portable power tools
with our innovative
power-toaol table,

142 Piece-Keeper

Build our compact and portable small-parts cabinet.

79 PM Tech Update
Read about the latest innowvations, architecture,
space, aviation, marine and energy.
110 ‘"How | Bombed Qaddafi’
A US. Air Force Combat Pilot tells his personal
account of an American blow against terrorism,
AUTOMOBILES
78 PM Long-Term Car Tests
Here's our report on the Nissan SE pickup,
Ford Taurus LX and Oldsmobile Delta 88.
85 The Cars Of Miami Vice
Automotive engineering is the real star
of this TV megahit.
90 Asian Invasion
We test 8 captive imports with rock-bottom
prices and mixed parentage.
95 Gotcha!
We test 10 pocket-size radar detectors against
the top-rated full-size Escort.
99 We Have A Winner!
A California reader drives off with a Nissan
Hardbody V6 in our Customize-This-Truck contest.
149 Saturday Mechanic
Use our guide to troubleshoot your EGR system.
ELECTRONICS
106 Digital Audio Cassettes
How do they compare to the compact disc? We tell
you in our exclusive test report on the first DAT
recorders to hit the street in Japan.
BOATING/OUTDOORS
102 Muscle Boats
Five of America’s hottest sport boats lock horns
in a classic performance battle.

HOME/SHOP

133 The Better Home
Learn the pros and cons of home equity loans. And
how to install a deadbolt lock.
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tell you the truth, I'm pretty sick of Don Johnson. I'm tired of hearing
from all the women here in the office about what a hunk he is. I'm tired of
seeing his rock videos on television. I'm tired of seeing him in Pepsi-Cola
commercials. [ mean, really. Can one guy be this good looking, this cool, this
successful, and be real? The only thing about Don Johnson that I'm not tired of
is his car on “Miami Vice."” This year, it's a Ferrari Testarossa. For the past
two years, it's been a Ferrari 365GTB4 Daytona Spyder. At least that's what
I thought, until we started to research this month's cover story on all those
fabulous cars you see every Friday night on “Miami Vice.” As it turns out, the
cars driven by Don.Johnson aren't always quite what they appear to be. Some
of his “Ferraris” are replicas or kit
cars or even buailt-from-seratch
stunt cars. You'll also see every-
thing from exotic imports to cus-
tomized street machines to per-
fectly restored 19605 musclecars in
any given episode of the show. And
even if the plot stinks some weeks,
if yvou're a car freak like me, “Mi-
ami Vice" can still be a treat for the
eyes. . .. Sinee April 16, 1986,
we've been trying to develop the
article that begins on page 110,
April 16, 1986 is the day after the
bombing of Libya by U.S. Air
Force and Navy planes, In all those months, our requests for interviews of
pilots who flew the mission fell onto deaf ears at the Pentagon. “Can’t do it for
security reasons,” was the usual reply. Then, suddenly, in April of this year,
almost a year since the day of the original mission, attitudes changed. We
suddenly received permission from the Department of Defense to speak not
only to pilots who flew the mission, but even to the mission commanders. Our
article, How I Bowbed Qaddafi, is a first-person, eyewitness account of what
it was really like in the cockpit of the lead F-111F that swooped in on Tripoli in
those fateful minutes last year, Because there is still a fear that Qaddafi has
death squads in this country trying to identify pilots who took part in the
attack, we promised not to reveal =
the officer’s name who wrote the
article for us. Too bad. We like to
give credit where it's due, And this
Air Force officer is a hero in my
book. . . . Those of you who read
magazine mastheads will note lots
of changes on ours this month, Let
me bring you up to date on what's
been going on around here. First,
just when he was getting good at
being our Boating/Outdoors Edi-
tor, we switched Tim Cole over to
our Science/Technology/Aerospace Editor slot. Joining our staff several
months ago as Aviation Contributing Editor is Fred Mackerodt, who flies a
1971 Piper Aztee Turbo and is multi-engine and instrument rated. Mackerodt
will be giving you the pilot's-eye view of everything happening in sport
aviation in the coming months.

Taking over Tim Cole's slot as the Boating/
Outdoors Editor is Joe Skorupa, an avid out-
doorsman and a guy who will be putting the
pedal to the metal in all our future boat tests.
Lastly, in our Editorial Production Depart-
ment, Deborah Frank steps into the hot seat as
Production Editor, no easy job. "Til next time.

Skorupa, Frank, Mackerodt.

Oldham
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When ESCORT was introduced in 1978,
its radar warning was merely astonishing.
Then the improvements began

“1f you can imagine the Turbo Porsche of the
radar detectors, this is It That was Carand
Diriver's verdict on the first ESCORT.

The comment referred to ESCORT's
astonishing performance, but it anticipated
something more. Just as Porsche keeps
refining its classic 911, our engineers now
have nine years of technical advancements
built inta ESCORT.

More power under the hood

While car makers talk about horsepower,
engineers measure a detector's radar-finding
ability in dB. Today's ESCORT is significantly
more powerful than the one that drew super-
latives from Car and Driver nine years ago:
10 dB more sensitive on X band, 13 dB on
K band.

Our engineers never stop researching,
and when they make a breakthrough, it goes
into production immediately. Consequently,
ESCORT performance is always at the fore-
front. in its most recent test of ESCORT, Road
& Track wrote, ... it is highly recommended:’

Since then, our engineers have added
an extra 2 dB to ESCORT s sensitivity on both
bands. Imagine what Road & Track would say

NOW.
Rashid rejection too
Of course, there's more to detection
than simply Issuing a long-range waming.
The waming must be real. No false alarms.

O G Y
B
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RASHIO
Figume 1: -'-Wspuuw Bnalyrer SCanneng tha entine width
of K barsd canl sea the difference between radar and Rashid

When the FCC cleared the Rashid VRSS
collision warning system for operation on K

band, there was. no known way to distinguish
between Rashid and radar. But our engineers
came through again. Our AFR™ [Alternating
Frequency Rejection ) circuitry automatically
isolates and neutralizes Rashid signals, yet
laaves ESCORT's radar detection capability
undiminished for your protection.

Tha full radar report

In addition to long-range warning,
ESCORT also pioneered a full-disclosure
warning system that tells you everything you
need to know about the radar it finds. At
first radar contact, the alert lamp responds
and the analog meter indicates radar
strength. Simultaneously you will hear an
audio warning—pulsing slowly when radar is
weak, quicker as you near, then constant as
you approach range.

Fau-ur-nﬂ LED "1,|,|r|||‘ “':Irl:'n-,g fi

g Py Ry
Swtch

ESCORT also provides separate warming
tones for each radar band. And we've added
a Mute function for your conveniegnce: once
you've noted the waming, touching a switch
mutes the audio warning, yet leaves the
detection circuits fully armed for the next
encounter,

Character reference

Our policy of continuous refinement has
prompted the experts at Road & Track to say,
“Externally, the ESCORT has changed hardly
at all over the years; internally, it has under-
gone several major revisions, each estab-
lishing new performance standards in the
field:”

Now. ..same-day shipping
We build ESCORT in Cincinnati and we
sell direct to our customers only. Call toll
free, Orders in by 3:00 pm eastern time
Monday through Friday go out the same day
by UPS, and we pay shipping. Overmnight
delivery is guaranteed by Federal Express
for $10 extra.
Time-honored guarantes
I you're not fully satisfied within 30 days,
return your ESCORT. We'll refund all your
money, including return postage, with no
questions.
Maore than a million drivers put their trust

In ESCORT. Yours is just a toll-free call away.

Order Today
ESCORT $248 (OH res. add $13.48 tax)

TOLL FREE...B00-543-1808
(Phone M-F B8-11, Sat 9-5:30, Sun 10-5 EST)

& O =

By mall send to address below. All
orders processed immediately. Prices
slightly higher for Canadian shipments.

ESCORT

RADAR WARNING RECEIVER
—____

Cincinnati Microwave
Department 06BTT

One Microwave Plaza
Cincinnati, Ohlo 45249-9502

© 1987 Cincinnati Microwane, Inc.
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Use a hrush.
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The price of wood has doubled in the past fifteen years.
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exposed to the slements.

Unprotected wood will split and warp. It's a sure victim of rot,
mildew and decay.

DAP® Woodlife® Clear Wood Preservative can prevent all this from
happening. Its special formulation combines a water repellent
with a wood preservative in a single product. In one application,
Woodlife penetrates wood to protect it and extend its useful life.

So, a few brush strokes now
can make the difference between w
a sound, secure investment and a
major loss just a few years down
the road.

No financial adviser can do
better than that.
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‘ Readers For Life
Thanks from the bottom of

~ ;
m_‘ my wallet for your item,

| “Caddy (Oilers Revised”
about excessive oll consump-

"} tionin the 4.1-liter V8 engine

want you to know what an

inspiration POPULAR ME-
CHANICS' May 1985 Car Care
Guide was to me. Your fea-
ture Affordable [Dreams
(page 138) is the story that led
me to choose an American
car, 10 to 20 years old, to
restore to like-new condition,

My choice of car was, as

| you can see from the photo, a

| Mustang  convertible. |

| owned a "36 Ford convertible

| in college so the Mustang
was a natural follow up.

I found the "66 in Chicago in

| the fall of '85, with 88,000

| miles on its odometer. After
checking over the sheetmetal
with a magnet to see if any

| body putty was hiding colli-
sion damage, | took the con-
vertible for a test drive. The

| exhaust manifold was blowing

| like a jet plane, but the car
was actually in quite good
condition—except for some
serious rust on the trunk
floor, some on the frame, pan
and fenders.

I got to work in my small,
unheated garage attached to
the house and by the Fourth
of July last vear it was ready
to roll— so ready that it led
the parade in our Edgebrook
celebrations on the Fourth.

My daughter, Margie, is
now using it at Indiana Uni-

| Restored ‘66 Mustang convertibie Is the handiwork of Schiegel,

versity. She's got her college
convertible just as | had
mine! Thanks for starting me
on the project. It was a tough
job, but | had more fun with it
than anything I've tackled in

years., JACK SCHLEGEL
CHICAGO, IL

Great

Projects—By

Any Name
The description “shed” in
your fabulous project Multi-
purpose Utility Shed (page
60, Apr. '85) undervalues a
building that houses my
Honda Accord, tractor, mow-
er, snowblower, small tiller
and a few other pieces of
equipment as well [ built
mine last summer and refer
to it more accurately as my
“garage."  DAVID CUMMING
WARNER, NH

I've received a lot of compli-
ments on my Backyard Bam
which | modified to suit our
needs. My wife enjoys gar-
dening, and for my work 1
installed water and electricity
and have an infrared gas por-
table heater that 1 use on
chilly spring and fall days.

The loft stores all of our sea- | Popular Mechanics,

sonal furniture.
FRED J. PALMER SR.
BROADVIEW HTS., OH

POPULAR MECHANICS ® JLILY 19687

(Car Clinic, page 24, Aug.
'86).1 was burning 3% quarts
every 1000 miles and the
Cadillac dealer said it was
normal! [ received no notice
from Cadillac and was at wits'
end until | saw your explana-
tion about GM's robots not
installing piston rings at the
required offset. | contacted
another dealer who also saw
vour article. He found that six
of my eight pistons had the
wrong setup and corrected it
at no cost. | now use no ol
whatsoever. | don't know
how much you saved me, but
I know it was a bundle! Once
again, when one of my four
boys asks, “Where'd you
learn that, Dad?"” The answer
will be, “In PM." A subscrib-
er for ife. RICHARD L. LANG

SWARTZ CREEK, MI

Little did 1 realize that I'm
older than PM, which [ now
know i5 celebrating its 85th
vear (Editor's Notes, page 6,

Apr.'87). July 17, '01 is my
launch date, so I've been
reading PM all its life, at least

| since | was old enough to look

at my Dad's. When, 1 left
home | got my own subscrip-
tion, and have been receiving
and enjoying it ever since.
How many other old faithfuls
are out there, 1 wonder?
CHARLES E. HUOT

CORPUS CHRISTL, TX

Making Waves
Stop ignoring the sailors
among your readers with
miniscule coverage of sail-
boat technology! Your Boat-
ing ‘87 section (page 90,
Mar. '87) is full of fuel-hungry
powerboats.  STAN BALICK
BALDWIN, NY

Bam/Garden Shed In
PM's Plans And ideas
catalog modified by
reader Palmer. Plan
PL-1278 s 510.50.
Reader Cumming's
“Uility Shed” is
PL-4-85; it's SI7.50:

P.O. Box 1014 Radio
City Station, New
York, NY 10101,

We know you feel becalmed,

so well let you know that
our boating editor fust lesi-
ed a handful of under 20-fi.
saithoals for a future story.

And we hope you didn't
miss Sails & Science (page
67, Feb. '87), our repori on
the America'’s Cup 12-meter
saitboats,

I can't believe the QEI is
getting a speed boost from 28
to 42V knots by changing
engines from steam to diesel
during her refurbishing. (PM
Technology Update, page
151, Apr. '87).
ALBERT W. BAILEY
ANCHORAGE, AK

Belay that! A stonvaway dig-
it boarded our dise:
the QEI will make 324
knots.

Unkind Cut

When cutting a closed miter
on a ceiling molding, turn the
molding upside down in the
miterbox, not as shown in
tlustration 16 on page 118
(Henw To Install Trimanork,
page 115, Dec. '86). The
molding may move and give a
bad cut the way vou show.
JAMES L. KITTLE
WARREN, MI

Your method is more con-
trodlable, bt it wowld re-
quire the novice to make a
difficult  visualization to
keep track of the proper ori-
entation of the cut

Our depiction is easier
for the beginner to under-
stand—and we did empha-
size that the molding shouwld
be held firmly against the
Jence.

Also, the trim is soft pine
s0 any mitevbor should cut
it successfully. When work-
ing with hardwoods, we
agree that your lechnigue
wowld have an  advan-




The new shape of tough:
The’87 Ford pickup.

Americas best-seller®

gets even better!

Advanced aerodynamic design. Multiple-port fuel injection
for 20% more power standard. Luxury interiors.

Rear antilock brakes, first in any pickup.

Now, a major advance in
braking control! All big
‘87 Ford pickups feature
rear antilock brakes —
designed to help you
make straight, smooth
stops. And they're stan-
dard equipment!

These ic Fords

not only Jook distinctive
...they also change the

way pickups stop, go,
ride and drive.

Based on an .m.rerage
of ownerreported
problems in the first
three months of ser-
vice on ‘86 models,
and in a sb-month
period on '‘81-85
models designed
and built in North
America. Al Ford,

Quality is Job 1.

Now electronic injectors
beef up Ford's 4.9L Six
with 20% more horse-
power —standard! V-8s
range from the most
powerful srnall V-8, the
fuel-injected 5.0L..

to the biggest gas and
diesel engines in any
pickup. You get up to
245 horsepower to
move payloads big as
5450 Ibs. Or to tow over
twice that much**

Ford front suspensions
have been redesigned
for truer tracking, longer
tire life. They're also
now fully adjustable.
And for 1987 das-
pressurized shocks
contribute to a ride thats
smooth on the road yet
firm in rough going. Try
the ride of a full-size
Ford —America’s best-
selling pickup for ten
5trajght years®

Inside, you enjoy a high
level of comfort and
hxury. Behind the sporty
A-frame wheel is full
instrumentation backed
by a dozen labeled indica-
tor lights —all standard.
6-Year/60,000-Mile
Fowertrain

Warranty.
New Ford [imited warranty
covers powertrains for
6 years/60,000 miles
and provides protection
against body-panel rust-
- through for 6 years/
, 100,000 miles,
whichever comes
first. Restrictions and
deductible apply. Ask
to see a copy of this
limited warranty at
your Ford Dealer.
Buckle up—
we can save
*Based on 86 calendar year
manufbeiurens reported relall
delreries
*"When property equipped and
with a Bith wheel.



j
——



| Way-Out

Scorplo 5-door hatch has jolned the XR4T] at L-M Merkur dealers.

FuMuCu strikes again, | brakes-equipped
The Scorpio just went on

sale here and already it's a
winner: It comes from Eu-
rope with the Car of the Year
award for 1986, and over a
dozen other hon-
ors. The German-
bult, Eurolux
touring sedan is
one of the few cars
to offer the as-
tounding versatili-
ty of a hatchback
built into a 4-door
sedan—all the i
while appearing to - i
be a notchback. ' P ¥
As owners of = .
Saab’s 9000 and N i ‘B
Mazda’s 626 5  \wraparound-type cockpit greets driver.

rear-drive

sedan that offers optional
leather seats; power sunroof;
4-speed overdrive automatic
transmission; touring pack-
age and long-legged comfort

door know, this
configuration is unbeatable | for five. On rough roads, 4-
for practicality—and no sacn- | wheel i.5. and a soothing 7.7

in. of wheel travel keep the
seat of your pants where it
belongs. At 3240 pounds, the
Scorpio’s a solid setup.
We've already got staff miles
on this one and we'll be log-

EINg more,

fice of performance or sporti-
ness is required. The Scorpio
has everything you'd want
packed onto a single chassis.
It's a mud-$20,000, aerody-
namic, 3-liter, fuel-injected,
144-hp V6-powered, antilock-

Scorplo measures
up big: Wheelbase
Is 108.7 in., length,
i86.4 in. Cargo vol-
ume with seatbacks
down, 37.2 cu.ft.

The Monster is just .
the vehicle for mus- g8
cling through snow- S
bound mountain

passes. It may be
Franco Sharro's wild-
est creatwon to date.
Recently shown at the Gene-
va Auto Show, the Monster
joins a long list of specialty
machines from the Swiss
auto manufacturer. His one-
offs are imaginative flights of
fancy, like the Mercedes-
Benz 500 SEC that was fitted

with gull-wing doors. The &&
Sbarro’s Monster, perfect for

company's staples, though,
are replicas of classics, like
BMW's old 328 roadster.

off-road warriors, packs a small
2-wheeler in the back.

Supercoupe

At a time when the average
price of an automobile going
out the showroom door is a
good $12,000, for a car that
may very well be the lowest
priced in an automaker's

New Acura Legend has all the right studff.

model range—like a Honda
Civic—it's no wonder that all
the good stuff is $20,000 or
more. The Honda Acura Di-
vision's new Legend Coupe is
an example of that good stuff.
It's in the “personal luxury"”
class, which means no back
doors for back-seat drivers.
It's the front-seat driver's car
from stop to go. The go is

161 horses worth from its
2.7-liter, 24-valve, sohc, V6.
And the stop is sure, swift
and steerable with antilock
braking. There are three ver-
sions: base, L and LS. The L
and LS, in addition to ALB,
get  features like leather |
sedts, computer center,

automatic climate con-
trol and antitheft
system. On top of
that, the LS has
driver's-side airbag
and BOSE sound
system. Other than |
those extras, there's nothing
base about the basic Legend
Coupe. It has all the essen-
tials from the ground up: 4-
wheel disc brakes to power-
operated sunroof—and all the
same drivetrain and chassis
hardware as the upscale ver-
sions. Choose it, and you can
keep the price closer to
$20, 000,

|

Open BMW

The 3251 convert
wasn't here in time

for our open-air test

(Ragtop Fever, p. 71,
June '87), but it's here
now in all its glory and
impeccable workmanship. If
it had been in our compari-
son, the new BMW would
have been the most expen-
sive: $28,870 base price. A
winter hardtop is $2495, Oth-
er specs: Engine is 168-hp,
sohe, 2.5-liter inline Six;

: | transmission, 5-speed or
and fuel 16.9 galiors. | auto; wheelbase, 101.2 in.;

BMW 325I's folded top Is cov-
ered with a rigid plastic boot. |

length, 175.6 in.; weight,
3015 pounds and EPA mile-
age, 18 city/23 highway, with
either transmission. ™
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If you think the best way to pay for college i is to
E;ltflt off for a few years and join the military, you're

right.

Because with the New GI Bill, you can join the
Army National Guard and get a guaranteed minimum
of $18,000 for college.

But best of all, you serve two days a month
and two weeks a year. Which means you can go to
school full-time. Right now. On us.

So the question you have to ask yourself is not,
can you afford college.

“The question is, can you afford to wait.

For more information about the Army Guard and
the New GI Bill, fill out the attached coupon and mail
it in. Or call 800-838-7600*

*In Hawaii: T37-5255; Puerto Rwen: T21-4550; Gaam: 477,

Virgin Inkands (50 Croix
TT3-6 3R New jrmn RO-452-57094,, In ﬁLIlh.:lum“lH

x| phone directory

MAIL T Borrory National Buard, P03 Box 6000, Clifton, N] 07015
NAME
ADDRESS

CITVSTATEZIP

AREACODE PHONE
SOCIAL SECURITY SUMBER
LCCUPATIHON

STUDENT O HIGH SCHOOL O COLLEGE
IhllllI MILITARY RVICE YES KO

BEANCH EANE AFMMIOS

Americans At Their Best.

LUSCITIZEN

HIRTH DATE

Army National Guard

M.

F




| Pnssessing the kind of roll-

on power you'd normally
associate with upstart café
racers and top-of-the-line
snowmobiles,  Kawasaki's
new Jet Ski 650 is destined
for greatness in the expand-
ing personal watercraft mar-
ket. Recently, we had a
chance to take Kawasaki's
latest water toy for a spin
along Florda's Gulf Coast,
and we found some profound
differences between the G50
and her smaller-displacement
older siblings.

Start with the thumb throt-
tle. In addition to the instan-
taneous response it offers
from the 635-cc liquid-cooled
2-stroke under the engine
cowling, it's also been reposi-
tioned shightly for easier op-
eration. Complete freedom of
maneuverability is now possi-
ble, and all that muscle in
reserve can be used to power
out of the tght spots, That's
25 percent more power with
a mere 30-pound increase in
weight. A slightly redefined
bottom shape also helps cre-
ate an almost effortless cruis-
INg experience.

Kawasaki's J5650 sets new pace among beach bombers.

12

The 650 has a sleek mold-
ed profile, and Kawasaki has
wisely repositioned the ex-
haust outlet behind the driv-
er. That ehminates the
snootful of CO that normally
ACCOMpAnies startup on some
older models.

Other features of this 282-
pound unit include oil injec-
tion, electric start, remote
choke and fuel reserve.

Kawasaki's new beach
bomber will help rewrite
some rules. It's easier to
train on, easier Lo drive for
the already-imtiated, and, for
you experts, it has enough
top-end speed to pin your
ears back.

Jet Skis have always been
marketed for the young and
agile, but the 650 i15 50
smooth and docile that older
neophytes will no doubt take
to it easily.

Only one complaint: The
side rails are a little too nar-
row to comfortably rest your
elbows on dunng startup.
For more information, con-
tact Kawazaki USA, 9950
Jeromimo Rd., Irvine, CA,

B2T18; (T14)770-0400,

Aerodynamic Air

How do most motor-roamers
spell summer-heat relief?
Until recently, it was spelled
like one of several models of
Coleman RV air conditioners,
starting with the Polar-Pal
introduced in 1967.

But now it's being spelled
Super-Mach, thanks to a new
aerodynamic umt that is a
significant advancement over
previous models. The Super-
Mach is small and sleek, only
0% in. hgh, yet it has a
13,500 BTU cooling capacity.

The design features a hori-
zontal compressor, dual
blowers and a wraparound
coil, allowing it to fit into an
ultralow shroud for better
aerodynamic performance.

How will RV owners spell
refief next year? Coleman is
currently developing a new
unit with an electronic ther-
mocontrol that automatically
adjusts fan speed to maintain
& constant temperature. It's
scheduled to go into produc-
tion by the end of the year.
For more information, con-
tact the Coleman Co., Recre-
ational Vehicle Div,, PO Box
1762, Wichita, KS, 67201;
(316)261-3348.

New Sport

Designs Afoot

Need a parr of shoes with
razor-sharp needle spikes?
How about ones with hard-
gripping suction cups? If
these aren't for you, that's
because they're custom-de-

Super-Mach chills RV air with
new low-profile configuration.

signed by Adidas for bobsled-
ders and boardsailors,

But there are about 75 oth-
er designs in Adidas’s new
specialty shoe line, each with
its own sport-specific fea-
tures. And one will fit both
you and your favorite recre-
ational pastime.

Firm footing is the bare-
foot boardsailor's biggest
worTy, S0 suction cups are a
step in the night direction.
But the Windsurfer Super [I
offers more than a hard-grip-
ping sole. Its high-top boot
design supports extreme po-
sitions achieved when pulling
against a fiesty wind. The
ankle collar is angled away
from the Achilles’ tendon for
freedom of movement, while
lateral ball and rear heel
straps anchor the foot inside
the shoe. Upper is made of
water-repellant nylon with
synthetic suede.

For soft landings, Adidas
makes a high-top Parachuting
shoe that has a full-length
midsole padded with resilient
EVA (Ethyl Vinyl Acetate).

It has a uniform thickness

(Please turn fo page 15)

Bobsled

Adidaz’s new specialty shoes offer sport-specific design features.
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THE BEST GENERATORS
ARE POWERFUL, RELIABLE
AND QUIET. THAT'S WHY
THEY'RE CALLED HONDAS.

Currently, Honda generators
are the most widely-used, widely-
trusted generators in the world.

Which should come as no
surprise.

Especially when you con-
sider that most Hondas are built
around fuel-efficient, trouble-free
Overhead Valve engines inspired
by decades of world-class auto-
mobiles and motorcycles. :

Or that Honda has the world’s
broadest range of multi-purpose
generators from 650 to 6500
watts. For camping, boating, con-
struction uses, power outages,
outdoor parties, recharging car
batteries—or most electrical
needs at home or away-from-home.

Still, the real difference
between an ordinary generator
and a Honda generator can most
accurately be summed up in one
word: reliability.

The power you need is there
when you need it. Because we
engineer every single generator
to ensure easy starts, quiet oper-
ation and durability that’s mea-
sured in years—not months.

Honda generators. Quite sim-
ply the finest machines your
money can buy. A claim no one
else has the
power to make. gy

IT's A HoNDA IETIERE




OUTDOODRS
(Contined from page 12)

ALEE B o § S of 8 mm, except for the heel, where it

AttaCk the P L widens to 10 mm. Additional shock-
e AR ) absorption is provided by a deep saw-

Deferld tl]e b | tooth cut into the rubber outsole, which
a8 : - | also propels landing skydiver forward.

Nothing beats a hard-nylon plate im-
bedded with razor-sharp needle spikes
for traction on ice. This is the essential
feature of the Bobsled Sprint shoe. The
spikes are anatomically positioned to
gve traction to weight-bearing portions
of the foot. For heel support, it features
an EVA midsole shaped like a wedge
that tapers to zero at the spike plate.

Tony Mang, the name of a motorcy-
clist and now a new performance shoe,
has an outsole made of a gasoline-and-
oil-resistant rubber compound, which
prevents shpping when shifting gears. It
also features a specially padded and
reinforced toe box for bruise protection.
A Velcro tongue covers the lacing sys-
tem to keep out dirt and water.

For more information, contact Adi-
das, 200 Sheffield St., Suite 300, Moun-
tainside, NI, 07092; (201)7809-9292,

Sharp Solution

For light wilderness duty nothing beats
the versatility of a Swiss Army knife, but
what do you do when vou need to chop
firewood, dress game or clean large
fish? The answer is the Solution.

The Solution is & new knife/ax combo
tool made by Alcas Cutlery. It has a 5-
mn., ragor-sharp blade and a 3%-in
curved ax head. Move the swing-away
handle to one side, it's a knife; move to
the reverse, it's an ax. The handle locks
in :iithf:r position.

‘he Solution is 12% . long and
Monumental misunderstandings | weighs 1 pound. 9 ounces. The knie and
: ax blades are made of high-carbon 1095
o : i W €ar Cale | (ool steel. While the handle is glass-
! b AR reinforced Zytel nylon.

= SOMme car ownais :::!E:‘.r:ﬂﬂl::e Designer Dan Harrison didn't stop

a radiator cap is more than ; ; .
just a plug —it fm vital part of with knife and hatchet functions. He
i the cooling system. Dan't lel added a 3-in. altemahpg double-toothed
> an inferior or worm-oul cap saw and a 'sz-ilL-l'adIUE game hook on
. ¥ tum your next top info an the back of the knife blade, It also has a
"¢ overheated nightmare. Test 4-in. watertight storage tube. Retai
R " your cap batore the summer price for the Solution is about $165. For
ﬁd”"'“ﬂ season begins. [ necessary more information, contact Alcas Cut-
: ! repiace il with one of the quality Ier'_l.-' 116 E. State St.. Olean, NY 14760:
* radiotor caps trom Stand. For lesting infor- {?115;}3'?2-31 11. ¥ i ﬂ

mation. wrile for our new Cooling Syslem
Fact Book. For help in selecting the proper i
Stant cap for your car or fruck, seeq

Stant reiailer near you

Stant.

Stant Inc

1620 Columbia Avenue = —

Connersville. Indiona 473319990 The Salution knife/ax system shown in tran-
A Purolator Company sition berween lockable function modes.
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The most famous knife in American history.

JIM BOWIE’S KNIFE

First authorized replica of the blade
carried by the great Western hero at the Alamo.

s - ——— - = -_-__‘-

They called it “the Arkansas tooth-
pick.” It became an American heir-
loom. The very knife which the
courageous patriot Jim Bowie carried
at the Alamo in 1836,

MNow you can own an authentic
re~creation of that famous knife.
Issued by The Franklin Mint
to mark the 150th anni-
versary of the Bartle of the
Alamo.

Re-created
with original markings
Every detail of the knife is accu-
rate. The long blade, forged from
a single piece of stainless steel. The
hand-cut serrations. The cross-
guard. The hand-carved oak
grip. The pommel and ring.
All of these elements—
perfectly hand-firted.
And the unigue
markings are repli-
cated too. The

name “]. BOWIE" on

the front. The initials “]B"

and acorn symbol on the un-

derside, identifying the maker.

The knife will be sent along

with a fascinating commentary

on Jim Bowie—and a Certificate
of Authenticiry.

Hardwood display case included
You can display The Jim Bowie Knife in
your home or office. It will be safely protec-
ted in a hardwood case, with lock and key.
The price is $295, payable in convenient
monthly installments.
To acquire this imported re-creation of
~, a priceless relic of American history, please
) mail your order by July 31, 1987.

Shoen amaller than
aciusl length of 114, =

The Franklin Mint Please mail by July 31, 1987.

Franklin Center, Pennsylvania 19091 Limit of ome per persom.

Please enter my order for The Jim Bowie Knife,
to be handerafted individually for me. | need Me. / M. { Miss ) R -
send no money now. Bill me in five equal monchly e e o
installments of $59.* each, beginning when the knife

is ready to be senr. A hardwood display case with lock Address
and key will be provided ar no added charge.

‘r'l'-l my sl :llln [ 511 L:I 3
sl o ma of 89 fre chepping anal hesilfing b=

© o oru 3 Signature State, Lip
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BY WADE HOYT

tte fans! Throw away

your fiberglass dino-
saurs and get into the '87
Pulse GCRV, said to be “fast-
er than any production car
built in America.” Powered
by an 86-hp, 1.2-liter Honda
Gold Wing engine, the Pulse
has a O-to-60 time of 6 sec-

Aerodynamic Pulse GCRV has tandem seating for two, training
wheels in the little winglets, and a Honda motorcycle drivetrain.

onds and a calculated top
speed of 180 mph, Weight is
1080 pounds and “unofficial
wind tunnel tests” give it a
Cy of “0.18 clean; 0.19
dirty.” It costs about $15, 000
from Owosso Motor Car Co,,
501 S, Chestnut 5t., Owos-
so, MI 48867,

Bag it

Ford safety experts point out
that a 3-point lap/shoulder
belt is stll the best way to
ride out an accident. In a
head-on collision, 40 to 50
percent of serious injuries
can be prevented by a 3-point
belt; 35 to 50 percent with a
paszsive (shoulder only) belt;
20 to 40 percent by an air bag
alone; 40 to 50 percent by an
air bag and lap belt combo;
and 45 to 55 percent by an air
bag used together with a 3-
point belt.

The smart move is o al-
ways use a full 3-point har-
ness, even if the car has air
bags or a passive shoulder
l belt that automatically wraps

around you. Air bags help
reduce head, chest and facial
mjuries, but only belts pro-
tect from rollovers, side im-
pacts and rear-end collisions.

Although Ford has 11,000
air bag cars in the feld, only
749 retail customers paid
B815 for the setup. The rest
are in government and fleet
sales. So far, there have been
91 deployments and no inad-
vertent pops.

Those dubtous about ar
bags may not be comforted to
hear that Morton Thio-
kol—the company that made
the space shuttle's infamous
O-rings—is in the field. Thio-
kol will build bag modules for
Chrysler in 1988, and has

been making explosive gas
generators for Mercedes.

Faded Glory

Ask any successful yuppie
which luxury car he lusts af-
ter and you're almost certain
to hear the name of an expen-
sive European import, proba-
bly German or Swedish. Cad-

. illac, Chrysler and Lincoln

seem to be forgotten names
among the rich and preten-
tious, Why?

At one time, American car-

' makers built vehicles that

were competitive with the
best Europe offered. Para-
doxically, they were made
during the Great Depression.
While luxury carmakers like
Aubum  and Duesenberg
were withering away, others
thrived by supplving ostenta-
tious transportation to a still-
rich clientele that saw no rea-
son to hide its wealth.
Luxury carmakers who
survived The Great Crash
did so by offering the high-
est technology then
available. Few cars
produced in Europe could
ocutshine the 1930-'40 Cadil-
lac V165 or the 1932-'35 Lin-
coln V12s (see photos be-
low). Many sported custom
bodywork by such great
American coachbuilders as
LeBaron, Fleetwood, Fish-
er, Waterhouse, Rollston,
Brunn, Derham, Brewster,
Dietrich, Murphy, Willough-
by or Judkins—all gone now,
save for the occasional nos-
talgc use of an old name.

World War Il turned De-
troit's attention from cars to
tanks and aircraft. During the
postwar boom years, Detroit
took a more democratic tum,
mass producng luxury cars in
the hundreds of thousands
for the emerging class of nowu-
very  rviche entreprensurs
and executives. Throughout
the "S0s and '60s, they sym-
bolized wealth, quality and
the fact that their owners had
made it. These buyers did
not  demand leading-edge
technology, only big, com-
fortable cars with prestigious
nameplates.

Two energy crises and
more sophisticated tastes
among the affluent have
changed all that. Lincoln's
square-rigged Town Car,
while still popular, is no long-
er at the leading edge of tech-
nology or sophistication. And
the Mark VII, though sleek
and fast, is little more than an
optioned-up T-Bird.

Cadillac and Chrysler's ex-
pensive new Allante and Ma-
serati 2-seaters are an at-
tempt to reenter the
ultraluxury market and at-
tract a more vouthful and so-
phisticated clientele. Ford's
attempt to do the same thing
by selling high-tech European
models under the Merkur
nameplate has been less than
a roaring success, It remains
to be seen whether chopped
Sevilles and LeBarons with
fancy European names and
megabuck sticker prices will
| be any more successful. P™

This 1930 Cadiliac formal 7-passenger limousine featured an exotic

16-cylinder engine and absolutely cored world-class sophistication.

1932 Lincoln KB roadster with V12 and rumble seat was the apex of
conspicuous comnsumption and leading-edge technology In fts day.

= PHOTE COURTESY CF THE NATIONAL HISTORC AUTCRBOTIVE COLLECTION OF THE DETEOIT Aueus Lesydy  POPULAR MECHANICS @ JULY 1987




INTRODUCING A
WHOLE NEW ANIMAL.
A LEANER, MEANER

FULL-SIZE 1988

CHEVY PICKUP.
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New rear suspension
with longer leal springs
that adjust automati-
cally to load for a
smooth ride.




The new 1988 Full-Size Chevy Pickup.

are actually two: one designed

ecifically for two-wheel drive,
the other specifically for four-
wheel drive.

Both are fully indepen-
dent, which means both are
designed to give you a smooth
ride. In fact, out on the highway,
our 4x4 rides so smoothly you
tend to forget it's also a tough,
rugged off-road animal. And that
should give you an idea of how
smoothly our 2WD trucks ride,
including our big one-ton truck.

l The front suspension. There

il

The rear suspension. Our new
rear springs are longer than on
some other pickups. (To under-
stand the advantage, hold your
thumb and fingers together and
try to balance a ruler on top of
them. Now extend the distance
between your thumb and fingers.
See how much more stable the
ruler rests on top of them?)

The rear leaf springs are
also engineered to adjust to load
weight, to give you a smooth
ride empty or loaded.

The ground clearance. See
how the front suspension’s
tucked up within the frame
instead of hanging down below
it? That gives you the high
ground clearance you want. Yet
you don't have to step up high
to get in the truck.




New-design fuel
tank mounted inside the
frame rails.

/

//Highest highway gas
< # mileage of any tull-size
" pickup:® EPA est. 23
highway MPG.
*Excludes other GM
products.

MNew rear suspension
with longer leaf springs
that adjust aulemati-
cally to load for a
smooth ride.
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The visibility. We've added
over a thousand square
inches of glass. Plus a new
wiper system to make the
most of it all. And notice
how much of the road ahead
you see over the new, aero-
dynamically sloping hood.
The new instrument panel.
You see the Silverado here,

with gage package and other
optional equipment. New
4-spoke wheel; clean, clear,
easy-to-read information, all
easily at hand. A reminder
of just how new your new
Chevy is. Every time you
take the wheel.

The doors. Notice how easy
our new pickup is to get in
and out of. That's because
the doors are wider and the
cab floor's lower than on our
past pickups.

The cargo box. It's a new
all-welded design with no
exposed bolt heads to trap
water and cause rust. The
tailgate's removable. And
special indentations in the
sides of the box let you build
a platform of 2x6s across
the top of the wheelhousings
to haul double-tier loads.

1

17

18

19

The room. It's what you
buy a full-size pickup to get.
And the new 1988 Chevy
has more cab room than
Ford or Dodge. In fact, the
new Chevy has the longest
cab of any full-size pickup*
The finish. That smooth,
deep, wet-lock finish is going
to stay looking that new and
that good for a long time.
Because it's topped by a
new clear coat that helps
seal and protect the finish.
The interior. It's more com-
plete than you might expect.
Even our least
expensive model

gives you a full-size
glove box with
lockable door, sun
visors, armrests,

power steering and
brakes and a whole

lot more. To give

you a whole lot more
truck for your money.
The corrosion protection.
There's more of it in more
places than any full-size
Chevy before—as many as
seven layers in critical areas.
And that's on a truck with
exterior body panels built
almost entirely of two-sided
galvanized steel.




Maore visibility fronl,
baock and sides than
our previous pickup.
Pius an aerodynami-
cally sloping hood
to let you clearly see
the road ahead.

il li- I o
o ’
—— /
fy
s Hf:;nesf highway gas
\: mileage of any full- New rear suspension

size pickup:" EPA esl.

ith I leatf ings
23 highway MPG. with longer leaf spring

New-design fuel that adjust automali-

tank mounted inside the ‘Excludes other GM cally to load fora
frame rails. products. smooth ride.

Two-sided galvanized
steel profection on all
exterior body panels
excep! the cab roof.

Anti-chip protection
against stones and
gravel covers all lower
body side panels.




THE WH

A full-size pickup built

new from the inside out.
To give you remarkable
handling, excellent
ride and quietness.
While working harder
than any big pickup
before.

2l

The new Cheyenne. A new
base truck ready to work for
E;::u Complete with chrome
umper, rubber mats, glove
box, armrests, sun visors,
power brakes, power steer-
ing and more.
The new Scottsdale. A
noticeable step up inside
and out. Open it up, look it
over, drive it and you may
decide it's all the full-size
pickup you need.

27

28

The new Silverado. The
ultimate 1988 Full-Size
Chevy Pickup. Deluxe quad
headlamp front end, deluxe
side and rear treatment. And
inside is everything you
expect a Chevy Silverado
to be. Plus a lot more.
The new Extended Cab.
Introducing the roomiest
of all extended cabs* So
roomy, six adults can sit
comfortably facing forward.
The available full-width rear
seat flips down, the cargo
box is a full 8 feet.
The new Sportside. It's
coming this fall and a
sweeter, smoother short-box
you've never seen. Drop in
the available 350 V8, dress
up the wheels and you've
got a street truck ready to
ght up your life. Guaranteed.

*Excludes other GM products.
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Inverted Foldout slip-sheet

1. Open the foldout page

2. Insert this sheet with
1. Front side touching the free page _, Freaang
2. Arrow pointing to the fold

3. Slice the folded edge

4. Close the page and slip-shest
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THE BAC

A pickup built new from

the inside out. With a bigger,
heavier, more massive new frame.
Plus advanced new front and rear
suspension, new rear-wheel
anti-lock brake system.

For new levels of ride

and braking control in a

full-size pickup.

Massive boxed

chonnéls:Up front tor
- added strength under
" 1. the engine. -

e

Hew fully independent
fronf suspansion on
*“both IWD and 4WD.

standard power
brakes. Big dises up
front, massive drums
in rear.

Standard rear-wheel

anti-lock brake sysiem

for stable, smooth

stops emply or looded, |

on slick or dry
pavement. System
operates in ZWD only.




The new frame. With its mas-
sive boxed channels under the
engine, it's one of the heaviest
frames ever put under a Chevy
pickup. The result is a degree of
stability we think you'll notice
when you test drive our new
1988 Full-Size Pickup. Which we
invite you to do at your earliest
opportunity. And feel how
impressive a pickup can be
when it's engineered new from
the inside out—the first all-new
full-size pickup in eight years.
The cab-to-box alignment. The
back of the cab and front of the
cargo box are both mounted on a
single, one-piece bracket for a
more even fit. An example of
the quality fit and finish you'll
see ughout our new pickup.
The standard engine. It's
a modern, high-compression
Vortec V6 that gives you 15
more standard horsepower than
Ford's half-ton pickup, 60 more
than Dodge. Combined with
our new standard 4- or 5-speed
manual transmissions, you're
likely to find it’s all the engine
you need for just about every-
thing you do. And that includes
ulling a good-sized trailer.
new 4- and 5-speed
manual transmissions.
They're a new design
built to world-class quality
standards. And you'll feel
it with every smooth,
short, easy shift you make,
The brakes. The rear
brakes are connected to a
computer that modulates
rear%mke line pressure.
This controls rear-wheel
lockup to give you
directional stability under
heavy braking.

11

al

*Excludes other GM products.

The Insta-Trac. It's a 4x4 advan-
tage Ford doesn't give you. And
we're the only full-size 4x4 with
both Insta-Trac and independent
front suspension”

The clean thinking under the
hood. Notice the working room
around the engine. And how
clean and uncluttered our fuel-
injected engines are compared
to Ford and Dodge pickups.

Notice, too, the new sin-
gle serpentine belt that replaces
the three or four belts you see
on older engines. It's designed
to last. And even comes with
built-in tension adjustment.

And don't look for the jack
under the hood. We've moved it
inside the cab. And given you a
convenient scissors-type jack.
The tires, We've made premium
all-season steel-belted radials
standard on all models. And big
16-inch tires standard on all 4x4s.



THE HEA

It builds with fuel-injected power:

The most standard power,
the most available V8 power
in half-ton pickups. Plus
standard shift-on-the-fly
Insta-Trac on 4WD

pickups.

als up front for
' added glrength under
- ‘fhe.engine.
o “l_i.!;'i:nd 5-speed
anuals feature shori,
£y shifts. Five-speed
manual standard on
+ ¥a- ands-ton 4WD and
¥i-ton 2WD.

'
“

—Hvlw fully independent
_ front suspegnsion on
“.. “both 2WD and 4WD.

Most standard power
in Yz-ton pickups: the
160-HP, fuel-injected
Mosl VB power and Vortec Vé.
torque available in
pickups under 8,500
Ibs. GVWR: the fuel-
injected 350 VB avail-
able in all madels.

Standard power
brakes. Big discs up
front, massive drums
in rear.

Standard Insta-Trac
shifl-on-the-fly on all
AWD models. Small
trucks have il. Now
you can have it on a big
Chevy Pickup. And as
slandard equipment.

Standard rear-wheel
anti-lock brake sysiem
for stable, smooth
stops emply or loaded,
on slick or dry pave-
ment. System operales
in 2ZWD only.



-

The driving position. The seat-
back’s more reclined than in
other pickups, the steering
wheel’s at a more comfortable
angle. And when you order the
Custom Cloth option in the
Silverado, you get a totally new
kind ot contoured seat for even
more supsort_ even more long-
distance-driving comfort.

The grille. It's a new one-piece
design. To make it easier for
you to replace should the need
ever arise.

The quiet. It comes from the
aerodynamics of the smooth,
rounded shape, the flush-
mounted glass, the tight window
and door sealing, the hidden
drip moldings, the insulation. A
level of quietness to help see
you through a full day. And feel
less tired at the end of it.

The options. Theres more than
ever before. New bucket seats,
for example. Delco/Bilstein
front shocks in the available
4WD off-road package. New
sound systems that rival those
available in the most expensive
cars. And an advanced new air
conditioning system.
*Excludes other GM products

. T e




THE HID

It continues with strong, two-sided
galvanized steel. A body shaped
to give you more room, more 4

comfort, more quiet.
Backed by the heaviest
standard payload

of any half-ton

pickup:

More total cab room
than Ford or Dodge.

High-pressure
Delco/Bllsteln
front shocks
Iincluded on
available
4WD off-road
package.

Massive boxed
channels up Iront for
odded strength under
the engine.

New 4-and 5-speed
manuals feature short,
easy shifls. Five-speed
manual standard on
V2= and Ya-fon AWD and
Ya-ton IWD.

New lully independen!
front suspension on
boih 2WD and 4AWD.

Most standard power
in “:-ten pickups: the
160-HP, tuel-injected
Most VB power and Vorlec V.
lorque available in
pickups under 8,500
Ibs. GVWR: lhe fuel-
injected 350 V8 avail-
able in all models.

Slandard power
braokes. Big discs up
front, massive drums
in rear.

Standard Insta-Trac
shift-on-the-fly on all
4AWD models. Smaoll
frucks have il. Now
you can have it on a big
pickup. And as slan-
dard equipment.

Stondard rear-wheel
anfi-lock brake system
for stable, smooth
stops emply or loaded,
on slick or dry pave-
menl, System operales
in 2ZWD anly.










SERIES A | e '#&11“ tﬁzu“:;ﬂ;:t%n:“lﬂﬂ u;;mu:;:n L .w.m sare fi
ot e : b |Cam |cak| com | con |cim Ci fg, [MASUAL MARLIAL T, it
1600 [Hi-ton) e
0-5WB 5200-5600 | 16389 | 12000 | STO | OPT | OFT 70 0PT | OPT | DPT | OPT
LWB §200-6600 | wWB48ed | 12000 | 87O | 0FT .| oFT §T0 | OFT | OPT | 0PT | OPT
| dns-gwa 5600 1504 12000 | 510 | OFT | OPT OFT | 8TD | OPT. | OPT
AWE 5600 "z 12,000 | 70 | OFT | OPT OPT | STD | oFT | OPT
jm , (o] 70 787 | mB00 | STB | OPT | OPT 1D orT | sto | oeT | oeT
| Azd Ti00 ‘1918 2,500 51D oFT oPT 51D orT i OPT | OFT
; 2800 2wo | ss0c-0p0c | a7 | 1000 $T0 0FT sT0 ST et
xh .| peoo Wy | woen 51O oot 310 31D [
1500 W0 | 8000 W% | 12000 | §T0 | OPT | OFT gT0 | OPT. | OPT | OFT | DT
Cab and §200 weE- 11000 { &0 | OPT [ OPT 08T | STD | OFT | OPT
?_n.ﬁﬂ w0 Ta00 M 14,580 m oPT _H'T. 570 OFT | STDC | OPT .| DPT
tab o | 00 21 | wpeo | s | ot | oorr 570 per- | sto | ot | oY
3600 | 7WD | 850010000 V074227 | 19000 : S0 | ot 370 10 opT
Cah ad | 8600 | sie | 000 g0 | oet i) 570 oFT
SEVWR —Gross Valicls inclades truck, ; and squigment. : 1
A s Co “% mh‘i-“-m arga aad eguipment. - r'I'f'J
TETN bowerata 5t gaat - STO Stand —~ Optional AT i

Sex your Cheviobel dealer for tenmns and comndi-
s of the niew limitec! powertmin wamnny.




BY ROSARIO
CAPOTOSTO

miterbox and backsaw
are essential for cutting
trimwork, picture frames and
other small-dimension stock
accurately. A wide variety of
store-bought miterboxes are
available at hardware stores,
home centers and through
mail-order tool firms. Prices
range from 312 to more than
£300. However, you can make
your own miterbox; simply
follow the plans shown here.
Make the box from three
pieces of maple, birch or
beech. Use Yi-in. stock for
the sides and 4/4 for the bot-
tom, Jon the parts with glue
and 1%-in. No. 8 screws.
The box shown allows you to
cut M square and 45° left
and right. If desired, you can
cut additional saw guide-slots
for other angles such as 221%°
and 30°. Also, the box dimen-
sions given can be altered, if
desired, but note that the
inside depth of the box must
be ¥ in. less than the saw
blade height as measured
from the teeth to the bottom
edge of the saw's spine.
The accuracy of the miter
box depends entirely on how
accurately vou cut the guide-
slots. Don't try to cut the
slots  freehand.  Instead,
clamp wood blocks to the
box, as shown, to guide the
saw and ensure perpendicu-
| lar, accurate cuts.

When using the miterbox,
clamp its overhanging bottom
edge in a vise. Hold the work
firmly in the box and start
cutting by making a few light
backstrokes, This will help to

the saw.

Making A Miterbox

establish a starting kerf for |
e |

square and 45° miter cuts. The saw slides In guide-siots cut in the box
sides. Hold work securely to prevent shifting.

Glue and scoew together the box. Then, use a Ehmpwmdhhdumlhehu:mwdeﬂnnw|
combination square to mark cutting lines on the and hold it on the cutting lines. While sawing. the

top edge of the sides. Mark 90° and 45° lines. saw’s spine should be against blocks.

e

When cutting crown molding, insert a spacer strip Clamp a wood strip to the saw biade to act as a
to prop It up at the correct angle. Make a 45" cut to  depth-stop. Here, it's used to cut halfway through
produce a compound-angle cut. the stock to produce a half-lap joint.

MITER BOX 344" THICK
MAPLE OR BIRCH

1/8" LESS THAM HEIGHT OF
BACKSAW BLADE |FROM TEETH
TO BOTTOM OF SPINE)

POPULAR MECHANICS ® JLILY 15987
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Real people
want real taste.

SURGEON GENERAL'S WARNING: Cigarette
Smoke Cantains Carbon Monoxide. —'l

s DS B5 0§ N IS

£ 17 AI REYNOLDS TORACED €O, 11 mg. “tar”, 0.8 my. picoting &, per cigarette by FTC mishod,




BY FRANK VIZARD 4

'Heard But Not Seen

Acoustimass speaker system uses hideaway bass module [left].

f the floorspace often re-
| Mquired by speakers upsets
vou, then Bose has the an-
swer to your problem.

The company's AM-5
Acoustimass Speaker Sys-
tem might be the most invisi-
ble speakers ever offered.

ally comprised of three ind:-
vidual pieces. The key ele-
ment, though, is a bass-
producing module weighing

ing 8 % 12 % 20 in.

Inside this module are two
G-in., low-frequency dnvers
that fire into two intemnal
chambers. The front of each
driver cone sends sound into
a ported chamber tuned to 90
Hz. The back of each cone
fires into a second ported
| chamber tuned to 45 He.
| Both port openings are locat-
ed on one of the smaller ends
of the module,

The low-frequency energy
generated within these cham-
bers is then released into the
room. This procedure differs

The AM-5 “system” is actu- |

about 20 pounds and measur- |

from conventional loudspeak-
ers, which rely exclusively on
movement of the driver cone
to produce low bass frequen-
cies. An added benefit, re-
ports Bose, is reduced cone
motion and reduced harmonic
distortion.

The bass module can be
placed anywhere in the room
{at the demonstration I at-
tended, the module was
placed behind a sofa) because
bass is ommdirectional.

Accompanying the bass
mixdule is a par of 2-cube
speakers, each set having
one cube mounted on top of
the other. Each set of cubes
is smaller than a 1-quart milk
carfon and weighs about as
much as a standard desk tele-
phone, Inside each cube is a
2, driver. The cubes ra-
diate most of the treble and
midrange sound since the
crossover frequency to the
bass module is 150 Hz. Each
cube can swivel 360° to pro- |
vide whatever balance of di- |
rect and reflected sound suit- |

able to your liking and
listening environment. Flexi-
bility is also enhanced by a
variety of mounting brackets
and other accessories that
enable vou to mount the
cubes virtually anywhere.

The Bose AM-
5, listing for $689,
is an Impressive
achievement that
takes a novel ap-
proach to the
problem of sound dispersion.
[ do have some reservations
about midrange response,
the absence of which 15 most
apparent on musical material
lacking deep bass. Still, the
AM-5's deep bass, wide
soundstage and inconspicu-

| ous appearance might be a

more than adeguate trade-
off, depending on the type of
music you listen to. [f space is
a problem, the Bose AM-5is
a solution worth hearing.

Self-sufficient CD

Audio manufacturers are in-
tent upon designing a com-
pact disc player for every
conceivable situation.

Sony, for example, now
offers a CD player with a
built-in  25-watt-per-channel
amplifier and packaged witha
pair of shelf-size speakers.
No additional components are
necessary. The charcoal gray
CD player weighs just about
5 pounds and is small enough,
as are the speakers, to fit into
tight spaces encountered m
studios, second hedrooms,
dorms and even offices. At
$600, this product has many
of the high-end features that
will appeal to the dedicated
CD listener although | feel a
unit such as this would have a
lot more versatility if it in-
cluded an AM/FM tuner.

Sharp, meanwhile, is put-
ting its eggs all in one basket
with a unit that includes a CD

Gold-plated Ultradisc CD.

player, AM/FM tuner, and a
seven-band graphic equaliz-
er. Power output is rated at
1000 watts per channel This
$809 “CD/receiver” does of-
fer the convenience of an all- |
in-one package and presumes |
the customer isn't willng to |
deal with individual compo- |
nents. The machine's target |
audience, however, might |
justifiably opt for a full com- |
ponent rack system at about
the same price, and get a
cassette deck and a pair of
speakers in the bargain.

All That
Glitters...

Though CD players of differ-
ent designs and disc-loading
capabilities have appeared on
the market, the one constant
has been the compact disc
itself. Mobile Fidelity Sound
Labs (MFSL), a Petaluma,
California-based  audiophile
label, now says all CDs are
not alike.

The company is introduc-
ing gold-plated Ultradisc CDs
with a list price of $29. MFSL
claims the gold-plating pre-
vents any chance of oxida-
tion, which could affect con-
ventional aluminum CDs if
their plastic lamination has
flaws. In addition, the splat-
tering effect achieved by the

fP.l'r'J:r,w_f tirn to page 36)

player has bulit-in, 25-
watts-per-channel amplifier,

POPULAR MECHANICS » JULY 1587
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Your home
workshop
can PAY-OFF

/ FOLEY
- BELSRLU /4

3-IN-1
Power Feed
Power Tool .

Planer Molder Saw

Three power tools in one —
a real money-maker for you!

The PlanerMolder/Saw is a versatile
piece of machinery. It turns out
itable precision molding, trim,
ing, furniture. .. in all p-u ular pat-
terns. Rips, lnnea olds sepa-
rately. . . or all at once. Uned by indi-
vidual home craftsman, cabinet and
picture [ramiﬂg shops, lumber yards,
contractors and carpenters.

Never before has there been a
three-way, heavy-duty woodworker
that does so many jobs for so little
cost. Saws to width, planes to desired
thickness, and molds to any choice of
patterns. Cuts any molding pattern
you desire. medeatruuhlﬂ-fﬁapur
formance. And is so simple to operate
even beginners can use it!

SEND FOR
30-Day FREE Trial! exciming racrs
NO OBLIGATION—NO SALESMAN WILL CALL

RSobavt " Sk
l - - D -
"FOLEY B3N mmu Ad,

:F‘“l '
. o
Iluu le Mo, 64120 8o

[ YES. pirase send me the FREE Bookier that
gives me complere facrs aboul your Planer

00r-

L8 LRRL]

Foley-Belsaw Ca.

Molder-Saw and full defailr on how | can guallfy

J for a 10-Day Free Trial right in my own shop. 1
wndeesiand there iz No Obligation and thar No
Salesman will cafl,

Kame
'Mﬁnl
e l
--- ----.
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gold-plating cuts down imperfections on
the information-bearing surface of the
disc, says MFSL, reducing the potential
drop-out rate from a maximum of 40
percent to a maximum of 4 percent.
While MFSL's technical arguments
are plausible, 1 perceived no audible
difference between the conventional and
Ultradisc versions of MFSL's Jazz Sam-
pler that would prompt me to pay twice
the price of a normal CD. If nothing else,
however, the Ultradisc is an interesting
novelty that might make a good gift.

DAT: Going Mobile

With digital audio tape decks being tout-
ed as a home recording medium on par
with the sonic performance of compact
discs, it is only a matter of time before
car DAT plavers become available.

DAT for the car makes more sense, in
fact, than compact discs.

With a disc 4% in. in diameter, an
autosound compact disc player can only
be so small. But a DAT cassette is half
the size of a conventional analog cas-
sette, so it is less likely that car DAT
players will be adversely affected as
dashboards become more shallow.

With DAT's small size, it might also
be possible to make car players with
built-in amplification and radio—the
same as today's analog cassette/re-
ceivers. The compact disc's large size
makes a separate amplifier a necessity,
whether it be an independent unit or
configured as a subchassis tied to the
main unit. (The first autosound DAT
players, though, will be offered as play-
er-only devices. )

DAT's small size makes it destined
for use in the car, but will the car unit be
comparable to the home player? The

Clarion plans to offer this DAT for cars.

answer is yes. But just as there are
some minor differences between home
and car CD players, it seems there will
be some minor differences between
home and car DAT players.

Clarion, one of the world's largest car
audio manufacturers, already is produc-
ing DAT players in Japan. The initial
production run was just sent to car
manufacturers in Europe, Asia and the
1.5, as samples for review (the biggest
part of Clarion’s business is in supplying
car radios to auto makers). But Clarion
plans to offer car DAT players at retail
too, with 1,5, introduction expected to
come in January. A tentative retail price
for DAT model PA-5500A-A is $1399, a

whopping figure that will probably drop
as 1988 progresses.

Specifications obtained from Clarion
for the PA-5500A-A show a vanance
with the published specifications for a
typical home DAT player such as Sony's
DTC-1000ES. While both players show
a claimed dynamic range and signal-to-
noise ratio of 92 dB, there are slight
differences in the frequency response
and distortion specifications.

Sony’s home DAT player has a stated
frequency response from 2 Hz to 22,000
Hz plus or minus Y dB. The Clarion car
player, by contrast, offers frequency
response from 20 Hz to 20,000 Hz plus
or minus 1 dB.

Sound above the 20,000 Hz level is
generally recognized as being inaudible,
and there isn's a home speaker (let alone
a car speaker) that can reproduce
sounds as low as 20 Hz. What these
numbers do indicate is that autosound
DAT's specs are favorably comparable
to car CD players—and vastly supernior
to current car cassefte/receivers. Pre-
sent-day cassette/receivers average a
frequency response from 40 Hz to
15,000 Hz mn the tape department.

The second point of difference be-
tween home and car DAT is in the
measurement of distortion. Sony’s
DTC-1000ES offers a total harmonic
distortion (THD) figure of less than . 005
percent while Clarion's PA-5500A-A car
player weighs in at less than .05 per-
cent. The lower the THD the better, but
the difference here is purely a numerical
one and should not produce an audible
difference in performance.

Like a home DAT player, the Clarion
car unit has two sampling frequencies,
44.IkHz for prerecorded digital tapes
and 48kHz for homemade tapes. This
dual-frequency system was instituted to
prevent direct digital-to-digital copying.
To make a tape of a CD on a home DAT
recorder the signal must first pass
through an analog conversion stage.

Clarion's PA-5500A-A does not have
a sampling frequency of 32kHz, some-
thing included on some home DAT play-
ers, particularly the XD-Z1100 model
introduced in Japan by JVC. This third
sampling frequency is essentially a long-
play mode which doubles the amount of
recording and plavback time to four from
two hours, Frequency response at
32kHz is only 5 Hz to 14,500 Hz which
limits its use to off-the-radio recording,

The car player does have the same
fast-forward and rewind speed as a
home deck—200 times faster than nor-
mal play speed. A 120-minute tape takes
approximately 10 seconds to rewind.

In sum, we're going to have to wait a
while before car DAT machines appear,
but the wait will be worth the return.
(The technical and legal aspects of DAT
are covered in Digital Audio Casseties,
P. 106, and Electromics, P, 46.) ™™
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Save Gas, Save Engme with “POLY”

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

The Secret is “Poly”

“Poly™ is short for polytetrafluoroethylene
(TFE), the slipperiest substance known (o
man. (1981 Guiness Book of World Rec-
ords). Petrolon Corporation, makers of
Slick 50, invented a way to permanently bind
this slippery chemical to your engine with
one treatment, Just one quart of Slick 50
can reduce engine friction, increase gas
mileage and horsepower and reduce engine
operating 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 thoroughly tested in in-
dependent laboratories and out on the road:

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

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

“Dune Buggies & Hot VWs" magazine
April 1983 issue records the resulis of their
one year lesting of Slick 50. “'We can indeed
say scicntifically that Slick 50 does work,
and that it does reduce engine wear! . . . for
the price of one treatment when compared
to engine rebuild, we feel that you'd be
money ahead using Slick 50."
fully accepted a similar product for aircmft—
Slick 50 Aircraft Pision Engine Treatment
(FEA.R. #31349), This FAA endurance test
simulated 1400 hours of engine use.

The power technology laboratory at a
leading southwestern university stated,
“Slick 50 does increase horsepower and
decreases fuel consumption in tests done at
the university.”

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

Perhaps most dramatic of all is a torture
test overseen by the Automotive Services
Council for Pennsylvania and shown on
WTVE television. Three cars with 75,000
to 129,000 miles on them were treated with
Slick 50. Six months later the 0il was drained
from each vehicle, and the cars driven with-
out the oil plugs for about a half hour, The
waler temperature never rose and the en-
gines sustained no apparent damage.

. 1US QUART/ 946

There isn't room here to tell you about
the dozens of other tests proving that Slick
50 is everything we say. However, if you're
still skeptical, send $2 .00 to cover printing
and postage costs, and we’'ll send you de-
tailed test results plus actual letters from
users who report how Slick 50 saved their
engines and saved them money!

it's Easy to Treat Your Engine

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

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

Works with Most Olis

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

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

ing on your driving, vehicle condition,

weather and geographic location, but no

matter what your conditions, Slick 50 can:

l. Increase mileage

2. Increase horsepower (small economy

cars and large RV's really need this)

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

4, Minimize or eliminate costly overhauls
by reducing engine wear

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

Slick 50 Will Not
Affect Your Warranty

Slick 50 is suspended in an excellent grade
of petroleum o1l which meets or exceeds
every manufacturer's engine warranty re-
quirements. In addition, this oil carries an
American Petroleum Institute service classi-
fication SF-CC-CD.

There's No Risk with
Our Money Back Guarantee

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

Profit from Selling
Slick 50 Yourself

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

For purchase or further information
call toll-free 1-800-525-8624, ext 7 (in
California 1-800-233-9559) or send to:
Progressive Energy Corporation, 255
South Bent Avenue, #B-1, Dept. PM737,
San Marcos, California 92069,

Yes, | want lo improve my car's performance

and save my anging — rugh me risk free

[ One Slick 50 at $3995 + $4.00 shipping
and handling. Cak Aesidents add &% Saies Tax

[ Give me free shipping and handling for my
order of 2 or more at $3995 sach.

[J Check [1COD. [ Visa/MasterCard

Card #

Exp. Data

Mame

f?ﬁl“:;r“ﬂ address i possible for UPS deihary)

City State Zip
——PEC
L
e e e———|

me

255 South Bent Avenue. #8-1, Depl. PM7TET
San Marcos, California 92069
CALL NOW, TOLL FREE 1-B00-525-B624.
IN CALIFORMIA, TOLL FREE 1-800-233-95548.
1987 Progreasive Energy Cormp



telephoto, internally—without
physically removing and in-
gtalling a lens. Usually, the
transformation 15 accom-

plished by manipulating a lever

Pholograp

| from the normal lense to a .

BY STEPHEN A. BOOTH

ummertime is open season

for snapshooting. The
temperate weather, and addi-
tional leisure time, combine to
provide a wider vanety of sub-
jects and more photographic
opportunities than any other
time of year.

Summer's also the time
when most of us prefer to
dress and travel hight. Wheth-
er youre dayiripping to the
beach, huking a mountain trail,
or clocking an evening of thrills
at the amusement park, a full-
dress pack of photo gear 18
probably the last thing vou'll
want to carry.

This column has often ad-
dressed the flexability of con-
ventional, single-lens-reflex
35mm cameras and their bat-
tery of interchangeable lenses
to handle any photographic sit-

Mobile Image-Makers

uation. We've also discussed
the convernience, compact size
and carefree operation of the
point-and-shoot autofocus
J5mm rangefinder. The latter
is the ideal on-the-go maging
device, easily tucked into a
beachbag, backpack
or an especially spa-
cious pocket,

Now you can have
the best of both
worlds, in the form of
auto-everything ran-
gefinders with  van-
able-focal-length
lenses built-in.

These supercom-
pacts are advertized under a
variety of aliases. Most often,
they're dubbed bifocal, ak.a.
dual-lens autofocus cameras.
What they offer, in most
cases, is the ability to switch

an the back of the camera

Sometimes, yvou have to ro- |

tate the lens turret itself. In
either case, the business
end of the lens changes
perspective mstantly, en-
abling you to zoom from a

group shot to a tightly
cropped closeup.

Bifocals are now offered by
just about every major camera
manufacturer. The two ['ve
been working out with, the
Pentax 1QZoom and Canon's
Sure Shot Tele, offer all the

PM Photo Album—Tips
For Better Pictures

utcfocusing point-and-shoot cameras make
aryday photography simple. But there are

. pecasions when some control over the autofocus

\ function is desirable,

. For example, when shooting through glass,
water or fog, the camera’s infrared autofocus
sensor will reflect off the transparent surface
rather than home-in on the object behind it that

you'ra trying to shoot. The result is a perfectly
focused image of, say, your windshield, rather than
tha scenary beyond it. Water and even fog have tha
same reflactive effect,

Some autofocus cameras have a focus-lock
feature. This lets you focus on a réference subject,
then holds the readng unbl you recompose the
actual shot and press the shutter release. If your
camera lacks this feature, or if thera's no way for
you o prefocus, just cover the autofocus sensors
as shown here (top left). The camera's focus
system will defaull 1o infinity and let you shoot right
through giass (bottom left),—Armand Ensanian

hasic features shared by bifo-
cals vet bring some extra sur-
prises to the party.

Most bifocals offer you a
choice between a semi-wide-
angle 35 or 40mm lens (in the
normal mode) and a 70mm
moderate telephoto. In fact,

HEEH&HICS

40mm and T0mm is exactly
the eitheror focal range you
get in the Canon,

The Pentax [QZoom is a bit
mine flexable, as connoted by
its name. By a neat application
of electromechanical engineer-
ing, the powered lens of the

| 1QZoom can be set to any focal
length you desire between 35

and 70mm. You simply press
the power zoom switch until
the subject is cropped the way
vou wish it to be,

To agsist you in this compo-
sition, the viewfinder optcs
follow the lens adjustment mil-
limeter-for-milimeter.  This
means that what you see is
exactly wh.at you'll get. As the
lens and vie T 200, S0
does the hl.lJ]l -in flash. Mean-
while, your subject remams
consistently focused by the
infrared autofocus sensor,

The viewfinder optics of
Canon's Sure Shot Tele also
change when you slide the
40mm to 70mm switch on the
back of the camera. Though it
is limited to eitherfor focal
lengths, the Canon
offers two built-in features for

{Plonse turn lo page 44)
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envy of every compact around. What’s more, when you choose Dakota as
your pickup, you get plenty of choice. From a no-nonsense Dakota S at
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| The World's
~ First Truck Stereo
Kicks Bass.

Introducing Pioneer’s Truck Riders: The first
audio systems designed exclusively for trucks.
Understand, this isn't a car stereo attached to a pair of car
speakers. This is a complete truck sound system designed
to work as one.

It all starts in the dash with a tough, 50-watt, impact-
resistant AM/FM cassette deck. And it comes out of specially
designed behind-the-seat speakers that pound the sound
right into your spine.Yet before it even reaches your brain,
it's been fine tuned by Pioneer innovations like Super Bass,

Stereo Wide, and Front/
]ﬁ Rear Blend Control. The

result: Your cab literally
explodes with crystal
clear sound.

Pioneer’s tough new
Truck Riders: Go ahead.

y Kick some bass.
TS-TRXS Truck Speakers

0 MONEER

KEH-B82B2TH AM/FM Cassette Deck

A PIONEER




Tests prove Rain Dance’ lasts up to twice aslong as the leading car wax.

RAIN DANCE

TURTLE WAX" SUPER HARD SHELL"

Water beoding tesis after 1700 hours.
Rain Dance holds up ofter other
leading car waxes foll flat,

Punishing rainstorms. Blistering sun. Repeated detergent
washings. We put the leading car waxes fo the test in Florida to find
out which brand lasts longest. The winner: Rain Dance by a mile.

In fact, water beading measurements showed Rain Dance
lasted more than twice as long as the ofher leading brand. Which
means with Rain Dance, you can wax a |ot less often.

So if you want the longest-lasting car waox, get Rain
Dance. The wax that polished off the CDmpEirTIDH Bardn Inc 1907

RAIN DANCE. INTENSIVE CARE FOR YOUR CAR.




PHOTOGRAPHY

(Continued from page 38)

creative photography. One is a soft filter
that drops in front of the lens at the touch
of a button, to lend a dreamy quality to
portraits or landscapes. The other cre-
ative feature is the ability to make multiple
exposures on the same frame of film, In
fact, the Sure Shot Tele comes with a
lens-mounted adapter for making trick
special-effect mult-exposures.

Both cameras offer the usual comple-
ment of automatic-exposure and film-
handling features. The Pentax focuses
down to 2 ft.; the Canon to 3 ft. Addition-
ally, each is available in a data-back ver-
sion that imprints date and time mforma-
tion on the exposure, The Pentax
1QZoom and Canon Sure Shot Tele list for
about $350. Add $35, respectively, for
the data-back versions.

Summertime Clues
As long as we're on the subject of sum-
mertime photography, here’s a potpourri

—_—

Vivitar

Trek-50 Is molsture and debris resistant.

of tips for film and camera handling,

B Airport security regulations require you
to submit your carry-on bags for X-ray
mspection. And increasingly, even hg-
gage stowed in the hold is subjected to X-
ray examination.

Xrays can affect flm adversely
—whether it's unused or already ex-
posed. According to the National Associa-
tion of Photographic Manufacturers, the
low-dosage X-ray machines used in the
U5 will let films of ASAISO 400 and
below pass through five times before
visibly affecting them. Fast films with
higher [SO numbers stand a greater nisk,
and should never be exposed to X-rays.
The machines used overseas can adminis-
ter higher dosages.

Why take chances with your wvalued
pictures? In the U.5., you have the nght
to request hand-inspection of your bag-
gage. Simply remove your camera and
film from the bag and hand them to the
security guard.

Security at most overseas airports will
also accommodate this request—i you
can communicate it. You might have to
insist over the puards’ assurances that the
X-ray machine is “film-safe.”

Some countries do not permit any
hand-inspection. In this case, protect your
pictures by enclosing the film in one of the

POPULAR MECHAMNICS ® IUILY 1987

many lead-foil bags sold for this purpose.
Make sure your foil bag hasn't sprouted
leaks caused by overuse or age. Even a
pinhole fault will admit X-rays.

® Heat, humidity, water and debris can
foul vour film and camera, too. Excessive
heat can cause LCD displays to go blank
and electronic microprocessors to go
goafy. Internal lubricants might soften and
run to places they don't belong. As for
film, high heat and humidity can alter the
chemistry of the photosensitive emulsion,
resulting in fogging and color imbalances.
Trouble is, you won't know untl after the
film is processed

Cool is the rule. Don't leave your photo
gear n direct sun or in enclosed spaces
{such as cars) where the mercury's likely
lo rise above a comfortable room tem-
perature. If you've got a beverage cooler
on hand, sacrifice some brew capacity for
camera and film protected in polybags.
When you shift the package from cold
storage to the heat, leave the gear in the
bag a while so that any condensation
forms on the bag instead of its contents.
No cooler? Keep the photo paraphernalia
in shade or covered under light colored,
heat-reflecting material.

The damaging effects of water, sand
and dust are pretty obvious. If you expect
to take your camera along for bodysurfing
or mud-wrestling, get one of the readily
available moisture- and debns-resistant
cameras such as Vivitar's Trek-50.

New And Noteworthy

Two new SLR cameras have joined the
exclusive autofocus fratermty. They are
Yashica's 230AF and the Pentax SF1.
Notably, they share a built-in flash. Stay
tuned for a hands-on report. ™

Bullt-in flash Is an added convenlence of the
Yashica 230AF |above] and Pentax 5F1.
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BANKS
TURBO POWER
Flattens Out Those Hills

BANKS DIESEL TURBO SYSTEMS

[

FORD 6.9L TURBC

GM 6.2L TURBO ALSO AVAILABLE

» EMISSIONS LEGAL IN ALL 50 STATES
» JP TO 50% MORE HORSEPOWER

o EXCELLENT HIGH ALTITUDE POWER
» DEALERS NATIONWIDE

» YOUR POWER SOURCE " SINCE 1958

banlss.

Gale Banks Engineering
546 Duggan Avenue, Dept. 850
Azusa, Ca, 31702  (B18) 969-9605

& WET GALE BAMKE ENGINEERING

Train at home for
one of these 27
career opportunities

Free tacts aboul Diplomas and ?

Specialized Associate Dagrees

Now at home in your spare
time, withoul any previous
experience, you can frain for a
money-making career...even
get a Degrese. Sand for free
career lacts about the axciting

carger program that interests

ou mast. You will receive color -Ss.

ochure and information on em | Gppor-
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Motorsports

BY NORMAN

MAYERSOHN

f you look no deeper than

the freak show spectacle of
it all, tractor pulling would
seem the most ludicrous of
motorsports. Just consider
the numbers: $150,000 ma-
chines with up to six engines
and 8000 hp or more, drag-
ging a 70,000-pound sled
down a dirt track.

Certainly there must be
more than meets the eye in
order to pack a sports arena
with fans for an evening of
mud-slinging, engine-roaring
entertainment.

There's lots more—a me-
chanical wonderland, in fact.
What makes the machinery
s0 interesting is its special-
ization. Just one tractor 15 on
the course at any time, and
its true competition is a dead-
weight sled. It's more like the
Olympic pole vault than any
other motorsport—each pull-
er is trying to exceed a mea-
sured mark rather than de-
feat the competition in a side-
by-side matchup.

While other racers abide
by the maxim “there's no
substitute for cubic inches,”
tractor pullers pass on the
tedious standbys of increas-

Trio of blown Hemis in staircase layout equals 4500 hp.
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-
A pair of alreraft Allison V1

ing bore and stroke by simply
multiplying the number of
powerplants. Currently, the
top bracket (11,200-pound
class) is limited to a maximim
of six engines for outdoor
events, or three powerplants
for indoor meets like the Red
Man Chewing TobaccoTNT
All-American Pulling Series,
a show we took in at Long
Island's Nassau Coliseumn.
The multi-engine tractors
are built on custom rectangu-
lar tube framework with en-
gine mounts that allow driv-
ers to choose the number of
engines for the weight class
and course location they'll be
running. Engines are linked
either by a direct crankshaft

coupler, nose to tall, or
through a specially built gear-
case that positions them side-
by-side or in a terraced
“staircase” layout. A pur-
pose-built, twin-countershaft
transmission  offers  the
choice of three gear ratios,
though there's no shifting of
gears once a tractor pull has
started.

Drag-racing style centrifu-
gal clutches enable smooth
launches, and a Rockwell
rear axle out of anm 18-
wheeler is modified with an
additional Caterpillar bulldoz-
er planetary reduction gear-

set to help move the weight.

Engine choices in the top
classes range from the latest
dragster setups of Arias-
Root 604-cu.-in. Hemis,
complete with GMC 12-71
superchargers, to World War
11 surplus Allison V12 aircraft

powerplants. A mix-and-
match attitude is perfectly ac-
ceptable—Allison  devotes

Hale Woodward, for exam-
ple, will be adding two 427
Chevrolets to his tractor, just
for “something different.”
Engne location itself is a top-
ic of much discussion, since
the motor mass can act as

Two-wheel-drive trucks go wheels up when hitched to weight sled.

i W m —

3000 hp of pull.

movable ballast, and at least
one competitor has chosen a
sideways-mounting scheme
in an attempt to control
torque reaction.

Pulling is a long way from
the Indianapolis 500, but for
the hard-core motorsports
fan it's terrific entertainment
with a great advantage: Pulls
run nearly every weekend of
the year, if not locally, then
on cable television. P

FREE RACE TICKET
FOR PM READERS

Send In this coupon with a stamped, self-ad-
dressed business envelope to:
Auto Sports Associates, Ltd., 701 N. Keyser Ave.,
Scranton, PA 18508.
You will be mailed a free Grandstand Ticket worth the 510
admission to the garage, paddock and race on one day of

It's the largest sports car race in the Northeast—14 races
for 22 classes of SCCA, sports cars, sedans and Formula cars
over a 2-day weekend.

The International Camaro Club will also be on hand to
celebrate that model's 20th birthday at the Camaro Street
Mational East. Camara fans will see a Camaro-only car
show, swap meet and Camaro Corral at the race track.
JUST MAIL IN THIS COUPON [no photocoples,
please] FOR YOUR FREE RACE TICKET.

T —— -
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| the Pocono Sports Car Grand Prix, July 25-26 at world-fam- |
I ous Pocono Raceway, Long Pond, Pennsylvania. |
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‘““These Are NOT... Sunglasses!”’’

Famous Nationally

Advertised
Ambervisionm
Super Glasses
For Only...

*10?

(Not $59.95)

AMBERVISION rv
REVOLUTIONIZES EYEWEAR

As parl of an enormous publicity campalgn
to prove that we have the absolute lowest
prices available in the nation, the giant new
home shopping club “USA Buyers
Network™ will give away one million pair of
its most expensive vision enhancement
glasses — the nationally advertised Amber-
visionte Super-Glasses, for the
unbelievable "‘competition-buster” price of
just $10 only to those who write to the
company address (below) before Midnight,
July 31, 1987

Not $100, Not $59.95 — Incredible
Give Away For Only $10!

Similar Perception eyeglasses have been
nationally advertised by others in leading
media at $59.95 each. In fact, you would
think that high-tech Perception vision
enhancement Super-Glasses like these
would sell for well over $100.00. But dur-
ing this nationwide publicity campaign, you
don't pay $100.00 — or even $59.95. You
pay an incredible give away price of just
$10! But this offer is for a limited time and
only available through THIS nationwide
publicity campaign if you respond before
the deadline above.
High Technology Disguised
As High Fashion

Don't be fooled by the appearance of these
glasses! These are not ordinary
sunglasses. They may look like high
fashion sunglasses (in fact, they are
designed after some of the most expensive
brand names on the market today — e.g.
Porchem, Carrerarw, etc.) — but are actual-
ly the latest breakthrough in sunglass
technology. Ambervision'stu scientific
design filters out blue and ultraviolet por-

tions of the light spectrum that have been
proven to be harmiul to your eyes. By filter-
ing out these dangerous rays, not only are
your eyes protected from damage, but your
vision is enhanced to a new level of percep-
lual eyesight!

A New World Through New Eyes
Just imagine what it would be like to look
through glasses that make the world seem
sharper, more vibrant, more alive and more
cheerful. Slip on a pair of these sleek
designer sunglass “look alikes” and you'll
notice a marked improvement in your vi-
sion. Everything will appear sharper and
more defined. Objects will take on an
enhanced three dimensional (3-D) eflect.
This vision enhancement experience is so
incredibly phenomenal that it has been
widely publicized by others as a "Vision
Breakthrough™. You literally “won't believe
your eyes!" Thousands of professional
golfers, hunters, and skiers have already
discovered and reaped the benefits of these
indispensable Super-Glasses — now you
loon can experience the excitement of
ENHANCED EYESIGHT!

Sunglass Danger?

The unbelievable truth is that ORDINARY
sunglasses may be dangerous to your
eyes. When you put on sunglasses,
although you reduce the amount of light
that enters your eyes, your pupils open
wider (just like the aperture on an
automatic camera) and actually allow more
of the dangerous ultraviolet rays into your
eyes.

These “Super-Glasses™ are especially
designed to shield out overhead light. Doc-
tors will tell you that the CR-39 lens used in

these glasses are one of the finest
materials available for glasses and is

manufactured under license. The
lightweight frames are designed for ultra
comfortable wear and tear and the molded
nose rest will fit any size nose. The hinge
design of these frames allows them to be
the perfect “one size fils all"” eyeglasses.
Each pair comes complete with a padded
carrying case and an anti-scratch coating.
No wonder these are the most popular and
fastest selling sunglasses ever sold by this
giant new home shopping club!

These Ambervisionw Super-Glasses will
not be sold to any wholesalers, dealers, or
retailers at this price. They are only
available through this special publicity cam-
paign for a limited time. There is a limit of
two (2) pairs per address at this price, but
requests that are mailed early enough
(before July 20), may request up to five.
Each pair of Super-Glasses is covered by a
full one year money back guarantee.

T0 ORDER, mail this original publicity ad (no
copies or photostats) together with your
name and address and $10 for each pair.
Add only $3 for FIRST PRIORITY shipping,
handling and insurance no matter how
many pairs you are requesting. MC & Visa
users please supply Account No., Expira-
tion Date and Signature. (State sales tax in-
cluded in price). Allow up to 60 days for
shipment. Mail to:

USA Buyers Network, Dept. SG1032
One American Way,

Roanoke, VA 24016-8033

I USA Buypers Metwork, 1987
Ambariuon @ 3 Wademark of B LISA Buyers Netwirk

usA

BUYERS NETWORK
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Enemies Of Promise

contains our exclusive hands-on test of the new digital audio
tape (DAT) format recently introduced in Japan. That test
report might be as close as you'll ever get to a DAT recorder,
if the corporate entities collectively known as the music
industry have their way.

DAT, within the confines of its tiny cassette shell, has the
potential for the same high-quality sound you'll hear from
digital audio compact discs.

. e T =

The digital audio tape recorder might be an endangered specles.

Unlike CDs, the DAT format permits recording, either
commercially or in the home. [t's the home-recording aspect
of DAT that the music industry objects to. Consequently, that
industry has lobbied Congress for restrictions on DAT. Some
of these restrictions are included in proposed legislation now
before our elected representatives,

Though the immediate and apparent target of the music
mdustry's lobbying is DAT, I'm probably not alone in suspect-
ing that the ultimate goal is to restrict (or even prohibit)
private home taping of any kind, including video. DAT,
because it is new technology and highly publicized at that,
appears merely to be a convenient vehicle for a renewed
attack on home recording of copyrighted works.

There is much that I and others find objectionable in the
music industry's campaign. [ts very premise—the alleged loss
of revenues—is questionable. But whatever be the rights and
wrongs of home taping, banning or crippling a new technology
isn't the solution. It's a narrow-minded action that would
deprive us of the benefits and promise of digital audio. 1 even
think it’s shortsighted from the point of view of the music
industry’s own self-interest.

In seeking restrictions on DAT, the music industry has
endowed it with the nonexistent ability to make perfect digital
clones of the compact disc. The music industry argues that
given this ability, people will stop buying CDs. Instead, they'll

cadge DAT copies of the discs.

To prevent this swapping and borrowing, the music indus-
try has proposed a ban on the importation of DAT decks that
lack a built-in, anticopying device developed by CBS. This chip
would prevent the machine from recording any specially
encoded CD (and presumably LP, cassette or radio broad-

(Please turn to page 48)

| pact disc player sold comes

| ponent systems.

.n case you haven't already noticed, this month's issue |

buy DAT machines, and either borrow CDs from friends or |

—

Its limiting factor is the num-
ber of functions it can per-
form. For the most part, it
otherwise, used to be a pre- | issues only basic commands
mium feature found only in | such as power, channel se-
top-of-the-line electronic en- | lection, stop-start-and-
tertainment products. Nowa- | pause, and audio volume. It
days, it's hard to find a VCR | won’t let you control the
or TV set that doesn't come | track selection on a CD play-
with a remote control hand- | er, for example, or let vou
set of the wireless infrared | alter the bass, treble or left/
variety. Besides video prod- | right stereo balance of your
ucts, just about every com- = hi-fi system.

Now, the infrared remote
controller that will do all
those things and more is
available from hi-fi manufac-
turer Onkyo, of Ramsey,
New Jersey.

The model RC-AV] Unifier
(about $120) can learn the
code of virtually any infrared
remote-control device.
Moreover, it can duplicate
and operate the functions of
the related component. In all,
more than 100 different func-
tions can be stored in the
Unifier's MICTOPrOCessor
memory. The Unifier is sim-
ply placed head-to-head with
the original remote to leam
its codes and functions.

Besides operating audio
and video gear, the Unifier
has an Auxiliary mode that
can handle any mfrared-con-
trolled product—including
home security systems. It
runs on four AAA batteries.

Magic Wand

Remote control, wireless or

with a remote.
So do many hi-fi receivers
and rack-mounted audio com-

When you begin amassing
more than one remote-con-
trol component, you begin to
realize that this electronic so-
lution to one problem (incon-
venience) has engendered
vet another one. Your coffee
table now is cluttered with a
variety of remote controls,
You have to select the right
one—possibly  Im semi-
darkness—to control  the
component in use. Further-
more, you have to refamiliar-
ize yourself with the place-
ment of the functions on that
particular controller so that
vou don't shut your VCR off
when you merely want to
advance the tape.

Electronics manufacturers
have attempted to solve the |
problem of redundant re-
motes in two ways.

Some companies sell their
products with a remote con-
teol that will operate their
other remote-control prod-
ucts. This is a step in the
right direction—but 1t hruts
your selection to products of
a single brand. Other compa-
nies sell, for example, a TV
whose remote will control
VCRs of any brand. This
gives you more flexibility, but
you're still limited to control-
ling only two components.

Yet another solution has
been the so-called universal
remote control. This clever
bit of engineering, first in-
troduced in General Elec-
tric's Command Central
remaotes, can learn the op-
erating codes of virtually
any component that
uses infrared control
The Command Central can
operate up to four compon-
ents—a reasonable number.

Unifier remote by Onkyo oper-
ates any audlo’video unit.
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AND IT’S ALL JEEP.

1987 COMANCHE SPORTRUCK:
It's not only the newest 2-wheel drive
Comanche pickup, it's also the maost
affordable vehicle Jeep builds. At just
#6, 4495, SporTruck has the most
power ful standard engine of any truck
in its class, . delivering an impressive
121 horsepower. Plus, it's the only
vehicle inits class with big 15-inch
wheels and tires, standard,

POWER: This vear, Comanche comes
with an all-new optional 4. 0 litre
Powoer-Toch Six engine that puts out

Us A

Jeep

Ol Sponsor 1808 LS. Dbympic g

173 horsepower and 220 toot-pounds of F-wheel drive pavilosd capacity of
torgue. That makes Comanche by G any truck inits class,

the most powerful truck of its Kind, OTHER OPTIONS: Comanche
AWIDE RANGE OF VEHICLES: alresely hias 2 Jot gotng for it And
Comanche givies vou the choice of there’s a long list of available equipment
twic-wheel drive or shift-on-twe-fl that mcludes a responsive new 4-speed
four-wheel deve. And vou cin choose automatic tramsmission with overdrive.
between the new shortbed moded or Check out the new SporTruck and all

lomgbed with the lorgest optional the other Comimche pickups. It's the

Rinel oof truck just about snvbiody can
afford, But it's also the kind of truck
omly Jeep can build,

Jeep m Comanche
Availalse in 2ZWD and 4WD




FIX THRT
SCRATCH

WITH AN
EXRCT MATCH

AUTO SPRAY * — As the
scrapes and scratches get
larger. .. Auto Spra
answer, Dries quickly toa
durable, high-gloss finish.

TRUCK & VAN PAINT-Parfect
for touching up large areas on
pick-ups, vans and AVE, Also

ideal for custom painting togl
boxes and other accessories.

FREE! For a step-by-step “You Can Do
It" guide to expert auto touch-up, sand
sell-addressed stamped envelope
4" x 9%%7) to: Dupli-Color Products
ampany, Dept PM, 1601 Nicholas Blvd. |
Elk Grove Village, IL 60007

mgm cans of Dupli-Color®
or l]riqma] rand aerosol products and
receive & §1.00 rabate check,
PLUS Enter to win a matching
or one of hundreds of other p
See your favorite I]:gl;fulnr retailer for
complete details. A and

affer valid through July 15, 1987,

i of ATVS
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ELECTRONICS

FContinned from e 46}

cast). The so-called encoding that trig-
gers the chip is actually a notch of music
in the high-frequency 3715-Hz to 3965-
Hz range that is removed from the
performance momentarily.

The chip’s proponents claim that the
encoding scheme doesn't distort or ad-
versely affect the music during normal
playback. Opponents strongly disagree,
pointing out that the 3715 to 3965-Hz
bandwidth is well within the range of
hearing and that its removal audibly
distorts the music.

To my thinking, the music industry's
contention that DAT makes perfect CD
clones is either misinformed, or inteh-
tionally exaggerated. Our firsthand ex-
perience with a DAT recorder demon-
strates that the machine isn't the
bogeyman the music industry alleges it
to be. You can read exactly what the
decks can and can't do, descnibed in our
story titled Digital Awdio Caosselles
starting on page 106,

As for the CBS-developed anticopy
system, it seems unworkable—and it's
certainly unnecessary.

The affected bandwidth is certainly
within the audible range, and besides the
momentary loss of sound, any alteration
in this band is likely to affect stereo
imaging—the direction from which we
perceive the sounds to come,

If the notch system is implemented, it
would impose inferior music recordings
on anvone who buys a CD or LP, not just
the folks trying to record one onto a
DAT recorder.

Why isn't the CBS anticopy system
necessary? Because as our feature arti-
cle points out, DAT players already
have a built-in “copy prohibit” system
that prevents the machine from making
a digital recording of any CD (or future
prerecorded DAT cassette) that has an
anticopy code, Most CDs sold today
already have this nonavailable code,

Technical reasons aside, I'm also
skeptical of the music mdustry's conten-
tion that DAT"s introduction will prompt
mdespread source-swapping and copy-
ing. It just doesn't make financial sense.

DAT isn't cheap. In Japan, the decks
cost about $1300 and the cassettes
about $13. They'll cost more when they
get here—but let's assume for a mo-
ment that the prices drop by half in a
year's time.

I can't see why a person—or an
overwhelming number of persons
—would pay $650 for a DAT deck and
#6.50 for a blank cassette when one
could buy a CD player for less than $200
and CDs probably at $£10 a pop next
year. You'd still have to get a CD player
and CDs to copy on the DAT deck. And
the copy you'd get won't be a dimtal-to-
digital transfer. The need to go through
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an analog stage on cwrrent machines
prevents that.

For anyone looking to obtain the max-
imum benefit from DAT, we're looking
at an expensive proposition. Copying a
CD onto the DAT format only makes
sense if the tape copy is to be used in a
DAT car player (or possibly in a future
DAT headphone portable). I can't imag-
ine why anyone would make a DAT copy
of a CD to listen to at home, when that
person could bisten to the original, all-
digital CD.

To outht vour car for DAT, you're
looking at a retail ticket of about $1300.
The home deck needed to make the
copies cost as much—and you'd still
need a CD player and CDs to copy from.
I find it hard to believe that many people
willing or able to go to such expense will
try to save a few bucks by copyng
someone else’s CDs. As for using DAT
to copy LPs, cassettes or broad-
casts—why bother? Existing, inexpen-
sive analog recorders already do the job.

Prospective owners of DAT hard-
ware wouldn't have to copy CDs at
all—or want to—if music companies
were to sell prerecorded DAT cassettes
just the way they sell CDs,

At this wniting, no prerecorded DAT
is available at retail, and no major music
label has expressed an interest in selling
the format. Theoretically, a prerecord-
ed DAT cassette made from the same
digital master as a CD should sound just
as good as a CD—some folks say better.
Before our test report on DAT went to
print, we were unable to acquire any
digitally mastered (at 44.lkHz) DAT
tapes. Soon afterward, we did get such
an opportunity. The prerecorded tape
sounded as good as any CD I've ever
heard. It's for this reason that | suggest-
ed, earlier, that the music industrv's
antipathy to DAT might work against its
own self-interest.

DAT players for the car are already
being made in sample production runs,
Walkman-type DAT portables are on
the drawing boards. DAT, because ofits
size and immunity to vibration and
shock, 158 a more sensible format for
mobile use than CD. For many years,
the music industry took a lackadaisical
attitude toward prerecorded analog cas-
settes. Then the Walkman boom woke
up the music gants. Cassettes today far
outsell LP records. Had high-quality,
reasonably priced, prerecorded cas-
settes been readily available soon after
the first car players and headphone
portables arrived, there probably would
be less home recording (from LP or
other sources) today.

When the music industry bellyaches
about lost revenue, | have to ask the
question: Who lost it? If you want to
save DAT, tell your representatives
that you're opposed to Senate bill 5.506
and House bill HR-1384. ™
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| Ammmummmuﬂwwrmuummun
North Dakota. He said their interiors looked “quite roomy.”

wzuki will buld a small sports/utility vehicle for Chevrolet
called the Tracker 4x4 next vear. Tracker will be bigger than
the tiny Samurai that Suzuki now builds, but smaller than the 5-

10 Blazer. “It will be

addition to the Samurai e,

and higher priced than Samurai,"
confides one Suzuki source. “It will also be more car-like inside
and in its nde.” That sounds like GM all right.

The Tracker will be built in a new plant in Canada. Suzuki is
aiming at first production in July of next year. Shortly after Chevy
introduces the Tracker, Suzuld will offer i |t:-. OWT VETSion, as an

Bye To Burnouts'
Ever get your car stuck in a

shppery place where the
wheels just spin and the car |

doesn't move? 1t's a common
occurrence on icy or muddy
roads, and a headache for driv-
ers who pet stuck. Sometimes

POPULAR MECHANICS & JULY 1987

wﬂ}ratuwtru:knillgetﬂm
out. But that problem may be
solved if traction control
works out.

Auto engmeers want to stop
that spinning, let you pull nght
out of the mud. They are
developing traction control
systems for low-price cars of
the 199%0s that prevents use-
less spinming of the wheels.
What happens is that sensors
in the wheels detect a spin and
signal the engine to slow
down, so the wheels can pet a
grip. As the tires slow down
and dig m, more power is
allowed from the engine.

Then, you can accelerate

mm:m spinning  your
whecls As for bumouts—the
spmning of tires on high-
powered cars that photogra-
phers love so much—they will
stop too.

What makes traction con-
trol 0 easy to put on cars is
the same thing that made anti-
lock brakes possible. Sensors
that watch the speed of the
wheels turning, or not turning,
are the key to both systems.
Traction control uses the
SAMe Sensors.

With antilock in place on
many cars, it is a relatively
simple matter to include trac-
tion control. The essential
sensors and computers are al-
ready on board and just need

to be reprogrammed.

Hot Bonneville
Pontiac will change the Bonne-
ville just as it did the 6000
model—that is, make a special
version that will offer many of
the features you get on sporty
sedans. In this case, it's called
the Bomneville SSE, a stable-
miate of the STE. Features on
prototypes under test at GM's
proving grounds include aero
flanges along the bottom of the
body sheetmetal, pold-tone
finish to wheels and parts of
the gnlle, a spoiler
ampﬂlc trunk, and
may be a
hg,htwmght plastic
hood. Features
you can’'t see on
the high-perfor-
mance SSE are a
firmer nde, faster
steering, all-wheel
antilock brakes and
probably an all-
leather mtenior.

' Fiero Cool Down

After a tormid first three years,
Fiero sales have cooled off toa
level that is more in line with
predictions of the car's popu-
lanty. The tmy 2-seater has
fallen from an annual sales rate
of almost 100,000 to 71,000
last year. This year, it may
drop all the way down to the
40,000 sales-rate level
Reasons for the shde: more
competition from CRX, EXP
and MR2, plus the natural fall-
off of mterest from buyers
who want the latest things.
Pontiac is fighting back with
changes in the Fiero content,
and the company already has a
new model in the works for
1989, More powerful V6 en-
gines, a better ride, a slicker
manual transmission and the
availability of air condiioning
and automatic transmissions
on the cheapest models are
content changes. Also, incen-
tives up to $1200 are being
rebated on some models,

Quad Four

Olds' new 2. 3-liter Four will be
shared with other GM divi-
sions in several strengths.
Top-performance version will
be a turbocharged, 4-valve de-
sign for elite lmde]s like the
Toronado. A maotor
for the Cutlass, Regal and GP
will produce 180 hp without
the turbo.

Standard dohc version will
mitke 150 hp for compact cars
like the Grand Am. A single-
cam version will get the nod
for the upcoming Saturn line.

Mazda Mustang
Early next year Mazda will
begn production at its new
Flat Rock Michigan plant of
the so-called Mustang IV, a
front-drive sporty car based
on the Mazda 626 chassis.
Early samples of prototypes of
{Please turn fo page 52)
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INSIDE DETROIT
(Continued from page 51)

the car have already amved at Dearbom
where Ford is installing its own 2.3- and
2.5-liter 4-cylinder engines.

While Ford and Mazda are secretive
about details of the car, some facts are
known. The body will be a fastback design
with 2-plus-2 seating. Rear-seat passen-
ger room will be tight, even tighter than
that of the current Mustang. Tires are
Goodyear 15-n. Eagle Plus-4 all-season
high-performance models.

This does not mean the end of the
current Mustang. Ford plans to continue
to buld the Mustang GT with its V8
engme and rear-wheel drive mio the
1990s as a separate model from the
Mazda design.

King Corvette

Still striving for "King of the Hill" recogni-
tion among the world's sports cars, Cor-
vette engineers are developing the King
Corvette, the quickest, most advanced
car Chevrolet has ever produced. The car
is being developed in Europe and Detroit
with an introduction date set for after
1989, Among its outstanding features are
an advanced, no-spring, active suspension
developed in conjunction with Lotus, a 6-
speed ZF transmission and a superpower-
ful 4-cam, 32-valve, V8 engme, also

tweaked by Lotus, Displacement is said
to remamn at 5.7 hters, with as much as
400 hp rumored. Chevy expects that its
Corvette will be able to challenge and
whip margues like Lamborghini, Porsche
and Ferrari.

More Cush For Allante
Cadillac will have a variable suspension
system for Allante within a vear, if current
development targets are met. | spotted a
test  Allante outside GM's  proving
grounds in Arizona that was working on
the new system. It had a tiny control
panel, about the size of a hand calculator,
mounted on the center console. On its
face were buttons for SPORT, NORMAL,
COMFORT and for BRARE, SPEEL.

The three nde settings are easy to
understand. But the other two, BRAKE
and SPEED, indicate that the system is
being set up to make the shock setting
firm when brakes are applied or when a
certan speed is reached. Not much new
here. Imports and Ford have had nide
control for a few years now on models
that cost far less than the $50,000-plus
Allante. What is new 15 that Cadillac is
planning to add even more goodies for its
newest flagship.

Fancy Survey
Leave it to the imports to do things the
direct way, without a bunch of commit-

tees and written reports to muck ap the
system. When Honda wanted to design
the trunk on a new model, a market
survey was set up to find out just how
Americans use their car trunks.

The survey team, all Honda employ-
ees, went to Disneyland to gather its
information. There—in the parking lots,
not at the park—the team watched what
kinds of cars Americans were driving,
what they put in the trunks and what they
unloaded. That nformation formed a
guideline for designing and marketing the
trunk of a new car.

It was as simple as that.

Sonic Blasting

Buick will use high technology to assure
the water tightness of the Reatta sporty
car it plans to introduce early next year.
According to Buick, “amplifiers inside the
car {on the assembly line) bombard the
vehicle with sonic energy.” Measure-
ments of energy taken outside the car
indicate where the leaks are, if any exist.
Reatta will be built under a new version of
an old assembly line idea, Cars will stop at
each work staton m “hiccup” fashion
mstead of moving past the worker at a
steady pace. That never stopping “black
devil chain” that runs at every other 1.5,
assembly line will not be a problem with
Reatta builders, who will not have to work
on & moving target.

NORT
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MAKE YOUR OWN FURNITURE,
WITH HELP FROM -
Macharcs

ns Imagine yourself swaying gently in a new
- hammock or relaxing with a cool drink in a
shaded chaise lounge. Now, put yourself in this
picture with PVC Furniture Plans from Popular
Mechanics. For an unbeatably low price of
$19.95, we'll send you eight terrific plans:
:  patio table and chairs
* hammock
i * sling chair
» etagere
* easy chair
* sofa
* chaise lounge
* patio glider

Only

$ 1 9 gussshipping

Your packet will contain a complete set of instructions for each plan, a 12-page "“Tips
and Techniques" booklet and hints for making comfortable cushions for your PVC
furniture.

Why PVC? Not only is it super durable, lightweight and readily available, it's one of
the easiest materials to work with. Just cut it with a hacksaw and fasten with PVC
adhesive. Painted to a rich glossy shine or left unpainted, your finished piece will look
as though a master craftsman created it, even if you've never built furniture before.

To order your PVYC Furniture Plans packet containing 8 plans, please send a check
or money order for $21.45 (includes $1.50 for shipping and handling) to:

Popular Mechanics PVC Plans
Box 1014

Radio City Station

New York, New York 10101

Please allow 3 to 4 weeks for delivery.

Popular Mechanics is a publication of Hearst Magazines, a Division of The Hearst Corporation,
© 1887 The Hearst Corporation. All nghts reserved



We have only 4 technical service vans

Somewhere out there, amechanicis installing a spark plug. And doingitwrong.

Chances are, though, the plug isn't a Champion.

That's because at Champion, we establish an ongoing, working relation-
ship with the people who sell and install our plugs—to make sure they know how
to do it right.

And we do it the hard way—by sending our instructors to garages and
service stations around the country, where they turn everyday mechanics into
experts on spml‘k plugs and the entire ignition process.

Using mobile laboratories called Technical Service Vans, they accurately
simulate engine conditions and the factors that affect spark plug, ignition and
engine performance,

Mechanics are taught how to select the proper plug and to determine the

MORE PEOPLE RELY ON CHAMPION THAN

= L =




Dur competition, however; has none.

correct spark-plug heat range for any engine.

They learn how to prevent the potentially disastrous consequences of
preignition, detonation and cross fire.

They're even shown how to "read” and interpret the firing ends of spark
plugs—which, to the trained eye, are reliable indicators of engine and cylinder
conditions.

Of course, you might wonder why other spark plugs manufacturers fail to
perform such a vital service.

But when you consider that Champion's superior quality is recognized by
the vast majority of car makers—38 of whom choose Champions as original
equipment—it's perfectly understandable.

Our competition just doesn't have as much at stake as we do.

ANY OTHER SPARK PLUG IN THE WORLD.
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Michelson-Morley Centenni-
| al, the experiment was con-
| fusing to the scientific com-
| munity at the time because
| the results were exactly op-
| posite from what the expen-

BY TIM COLE

UGHTSOURCE  pypocps

| Michelson-Morley experiment [
Imdlhl;aqulpmemtulplltind r
| recombine a beam of light to £

prove 1%th century theories.

cientists at Case Western

Reserve University are
arguing that the current era
of modern physical science
actually began in a Cleveland
laboratory 1IN vears ago. In
1887, the team of Albert A.
Michelson and Edward W,
Morley set out to prove that
the speed of light can be
affected by the Earth's pas-
sage through space. Instead,
the team determined with
great precision  that  light
speed is unaffected by the
movement of the Earth, de-
bunking 19th century notions
of absolute time and paving
the way for Einstein's The-
ory of Relativity. Fittngly,
the Michelson-Morley ex-
periment began with the
splittmg and recombinng of
beams of light, an exercise
that Mluminated not just the
fundamental laws of nature,
but hghted a path for future
generations of  scentists

Physics Centennial

SILVERED
GLASS PLATE

around the world.
Academicians
Western Reserve, where the

at Case
Michelson-Morley  expen-
ment was conducted, say the
work not only led to the de-
velopment of modern phy-
sics—which in turn resulted
in such contemporary disci-
plines as nuclear engineering,
solid-state  electronics  and
magnetic resonance Imaging
—but also resulted in pro-
found changes in philosophy
and the arts. By overturning
popular theornies of the uni-

verse, the Michelson-Morley |

experiment seemed to sanc-
tion a spint of inquiry that
transcended science and
touched the broad spectrum
of cultural and political life.
According to Philip Tavlor,
professor of physics at
CWRU and onginator of the

| ment was designed to prove,

Mineteenth century physi-
cists were convinced that
light was a wave phenome-
non that traveled through a

| medium known as ether,

which filled all of space. It
was thought that the speed of
light would change with
changes in this medium,
much the same way a boat's
speed is affected by changes

| inthe speed and direction of a
| river's current. It was as-

| sumed that the Earth's orhit
| around the sun disturbed the

| omnipresent ether, affecting

light in much the same way.
Michelson, a physicist, and

| Morley, a chemist, set out to
| prove the theory by building

an interferometer—an  in-
strument (see illustration)
that makes precise measure-
ments by means of the inter-
ference of light-wave pat-
terns. They split a single
beam of light into two beams
that traveled at rnight angles

to each other. The beams |

were reflected back and forth
through a series of mirrors
for a precise distance of 36 ft.

| and then recombined to be

visible through an eyepiece.
It was expected that the
light would travel at different

| speeds and reach an observ-

er at different times. The
research team also knew that
the recombined beams would
produce bright and dark
bands called interference
fringes; bright bands were
areas where light arrived in
phase, dark fringes where
light arrived out of phase. If
the divided beams were trav-
elimg at different speeds in
different directions—and if

| the beams were influenced

by ether—they expected to

| see shifts in these interfer-

ence fringes.
The pair could see no such

| shifts, even when the inter-

| ferometer was rotated. The

discovery raised sobering
questions about the absolute
nature of time and led to the

server's frame of reference.
Pondering the Michelson-
Morley achievement is inter-
esting and valuable as this
century ends and another be-
gins. A hundred years from
now we may be commemo-
rating scientists who have
discovered the essential par-
ticle of matter, an event that
may be realized soon when
the Superconducting Super
Collider comes on line,

Super Collider

Site Selection

It will be the higpest particle
accelerator on Earth, capable
of speeding protons close to
the speed of light before they
collide and release the ener-
gy of 40 trillion electron
volts. Dubbed the Supercon-
ducting Super Callider, this
mammath machine will vield
new insight into the funda-
mental particles of nature.
Where to place this huge sci-
entific experiment—estimat-
ed cost $4.5 bilion—is cur-
rently under study by the
Department of Energy. The
DOE deadline for site advo-
cates is early August, and
states, counties and munici-
palities are lining up to offer
free land—as mandated by
the federal povernment—in
exchange for the tremendous
economic energy the Super
Collider 1s expected to gener-
ate. Watch for updates on
America's quest (o lead the
world in this important area

| of particle physics research

Theory of Relativity, which |

states that all motion must be
defined relative to the ob-

—along with a major look at
how the Super Collider may
change our lives.

Space Station
Il Be
Revamped

The final configuration for
America’s planned Space Sta-
tion is still up in the air. The
cost of the onginal dual-keel
version was expected to ap-
proach $15 billion, up from
NASA's original 58 hillion es-
timate of just 12 months ago.
But Reagan Administration
officials recently reached an
accord that would allow
NASA to proceed with the
first phase of the Space Sta-
tion, a scaled-back $12.2 hil-
lion manned orbiting platform
consisting of a main truss,

('lense turn to page 551
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§eTHERE'S NO WAY I'd let her

wait for a cab in that kind of storm.
And theres no way I'd ever grve up

what we talked abowt m that car 99

HE 68
standard features of

"*’MERCURY
TRACER. Because

the best friends are

Electronic fuel-injection  ~ Tachometer and analog

‘ront-wheel drive gauges
o-sp. manual transaxle  © AM/FM four-speaker
All-weather steel- slereo system
belted radial tires Dhgital clock
Power front disc brakes  » Dual power remote-
Four-wheel indepen-  control mirrors
dent suspension F-speed wipers with

Front MacPherson struts  pause feature
Rack-and-pinion Side window demisters
steering Reclining all-cloth

Tir bugy or lpnse, sow vowr Lincoln- Mercwry dealer

INCCN Pi-MER

front bucket seats
Driver's-side lumbar

support
Adjustable back-angle
rear seats with headrests
(/50 split-fold rear seat
Rear seat heat ducts
Rear window defroster
Illuminated Entry
System: lighted kevhole
and ignition
Reminder tones for
ignition, headlamps-on
and seat belts
Diagnostic alert
system for stop lamps,
fuel and washer flnd
= 160z, cut-pile carpeting
Seat-hack m]li: door-
panel map pockets
* Passenger-side under-
seat storage tray
Removable cargo-area
storage tray
Remote fuel door
release
Remote hatchback
release

Y DVESICIN

Timted pliss

Aerodynamic halogen
headlamps

Flash-to-pass head-
lamp feature

High-mounted stoplamp

Urethane lower body-
side protection

And 34 other standard
features,

For more information call

1800 822-9292

/P_/i
MERCURY

The shape you want fo be in,



Now you can fix

your own broken
concrete with

QUIKRETE

SUPER-STRENGTH

Vinyl Patcher

REBATE

Make your own
o on 4o-ib. bag

repairs (o concrete
steps, floors, walks.
Resurface concrete drive-

ways. Many other uses. Just add

water and apply. $2. rebate on 40-ib. bag, 50
cents on 7-Ib. pail June 15 to August 15, 1987, al
participating dealers.

There are special QUIKRETE® products for
nearly any concrete building or repair project.
e e 3

i

Order this new
165-page
hardback that
tells you all you
need to know
to build and
repair with
concrete.

Complete dozens
of projects from

making simple

sedewalk

repairs o
bullding a foundation or
wall. Detalled |lustrations — photographs,

drawings and dizgrams — Isad you
siep by step. All necessary tools
and materials are listed. Available,
at your home center, hardware or
bullding supply. Or send $7.95 10
QOUIKRETE®, RD 1, Box 276, New
Ringold, PA 17960,

he IUINRETE companies, Attanta, GA 30345

SCIENCE

(Comtinued from poge 58)

four 45-ft.-long pressurized modules,
and a solar-artay power system. Phase
two would include upper- and lower-
station booms, a servicing facility and a
co-orbiting platform for undisturbed pro-
cessing of materials in microgravity.
The 2-step Space Station design comes
amid at least one call from the scientific
community for an early lofting of a
single, large module with numerous
docking ports.

Scientist Peter Banks, chairman of
NASA's Task Force on the Scientific
Uses of Space Station, cites a critical
need for early deployment of a less
expensive Space Station that will not
sacrifice funding for other scientific
work. NASA officials say America will
be disserved with an outdated station
design that could perform hittle more
than the Soviet Union is achieving now
with Mir, their own orhiting platform.

The dissension and foot-dragging is
one more unfortunate byproduct from
the Challenger catastrophe 18 months
ago. To make matters worse, the next
shuttle launch will probably be pushed
back from February 1988, to August or
Septermnber 1988,

Indeed, knowledgeable observers
now allude to America’s “launch crisis,”
particularly in view of the April loss of a
communications satellite aboard an At-
las/Centaur rocket that lifted off m a
lightning storm. NASA insists the launch
was ordered under proper weather cri-
teria, a nobtion that has been scoffed at
by aerospace professionals,

The McDonnell Douglas Medium Lift
Vehicle (based on the venerable Delta
expendable launcher) and NASA's forth-
coming design for a Heavy Lift Vehicle
will go a long way toward re-establishing
America as a space power. But the
prospect looms of having the U.S. rely
on other national space agencies to
launch cntical navigation, weather and
military payloads. Numerous Navstar
and Landsat satellites are waiting to be
launched, and the military’s KH-11 (and
supersecret  KH-12) reconnaissance
satellites need to be augmented as soon
as possible.

So, under the unfortunate possibility
that the United States must go shopping
for launch services, what's available on
the open market? Of course, the Euro-
pean Space Agency has enjoyed signifi-
cant success with the Arane system,
and the Japanese are making real strides
with their launch vehicles. But don't
discount The People's Republic of Chi-
na, which will soon market the Chang
Zheng 3, Long March 1 and Long March
2 rockets. The Sowviet Union is also
making overtures to firms seeking
launch platforms for satellites.

And you thought the race for space

ended when Neil Armstrong strolled the
lunar surface in 1969,

More Embassy Woes

The Mational Bureau of Standards, the
arm of the U.S. Department of Com-
merce that monitors and measures vari-
ous types of industrial materals and
designs, recently concluded that Soviet
eavesdropping devices aren't all we
have to worry about with our embassy in
Moscow. NBS reports the building has
“important structural deficiencies” out-
side the bups embedded in the building's
beams, including poor joints in rein-
forced concrete columns and walls that
lack sufficient strength because of hol-
lows—they aren't completely filled with
concrete,

NHS investigators also found cracks
in a rooftop parapet and recommended
measures be taken against “progressive
collapse,” which occurs when the failure
of a single supporting structure leads to
a wider failure. The NBS team conclud-
ed that remedial measures would cost
$1.5 million but would not entail major
reconstruction—if the bullding were lo-
cated in Washington, D.C. There's no
telling how the 1.5, State Department
intends to handle this threat to the
safety of our personnel

Mapping The Sea Floor

Preszident Reagan established America’s
Exclusive Economic Zone (EEZ) in
1983, mving the U.S. jurisdiction over
seabed resources extending 200 miles
offshore. The EEZ encompasses more
than 3.4 mllion square miles and effec-
tively doubles the target area for future
retrieval of energy and mineral re-
sources, The Department of Intenior's
U.5. Geological Survey recently started
surveying this huge area using the GLO-
RIA (Geological Long Range Inclined
Asdic) side-scanning sonar system, dis-
covering important new features of the
sea bottom adjacent to our shores.

Installed aboard the British research
vessel Farnella, GLORIA 15 capable of
scanming a swath 60 kilometers wide,
covering up to 20,000 square kilometers
a day at a speed of 8 knots. Famella
found undersea canyons that cut thou-
sands of feet deep across the ocean floor
for more than 100 miles. Researchers
dlso discovered that some canyons are
oriented less perpendicular to the coast-
line than previously thought.

In addition, the Farnella crew discov-
ered tremendous undersea landslides 25
miles across, giving new insight into the
meredible dynamics of the ocean floor,
Farnella continues to map several seg-
ments of the EEZ and is scheduled to
map the EEZ off Hawaii and Alaska this
SUMmer, ™
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hearing help for

Nerve Deafness

If you hear, but don’t always
understand the words, Miracle-Ear*
may be your answer.

Miracle-Ear can help many people over-
come problems like hearing only parts of
words. . .straining to hear. . .asking others
to repeat. . .or becoming confused when
spoken to. These are classic symptoms of
nerve deafness.

If you've been told a hearing
aid won’t help, now there’s
Miracle-Ear’

Miracle-Ear canal aid is a comfortable
“custom-fit"” hearing instrument designed
to help nerve deafness. Notice how small
it is compared to other hearing aids you
may have seen; it is so small, almost
unnoticeable.

Find out if Miracle-Ear‘ is
right for you.

Of course, not everyone can be helped
with a hearing aid, but many can. To
learn more about Miracle-Ear, complete
the postage paid card and mail today.

i the ﬂal
Pf,%a““’

Iy, Miracle-Ear

£ 1885, Dahlberg, Inc. Miracle-Ear is a registered trademark of Dahiberg, inc. The Miracle-Ear symbal is a tredemark of Dahlberg, Inc. Pa-1sa




SMART AUTO ADY]
The #1 way to =

smooth your rough- = =¥
running engine.

2 ! |%“M““I'| A dirty fuel system can
X : , f cause some funny things
e 10 happen to your car.
DIESEL Like poor gas mileage.
FUEL SYSTEM CLEANER Stalling. Slow pick-up.
T, Poor idling. Things that
L e S make you think you need
— acostly tune-up. And
that’s anything but funny,

So before you think tune-up—think Gumouts. The #1 selling
Carburetor & Fuel Injector Cleaner in America.

Cumout 15 one powerful detergent gasoline additive, yet it won't
harm catalytic converters or oxygen sensors. And just one bottle in your
gas tank— just once a month—will keep your fuel system clean. Remove
harmiul moisture and contaminunts that accumulate in your gas tank.
Cut through and dissolve deposits of dirt and gum from your carburetor.
Help keep fuel imjectors from fouling. Help keep intake valves, ports,
manifolds, and PCV valves performing right. Turn your hard staris into
easier ones. Help prevent stalling. And. make your rough-running en-
gine run a lot smoother.

Gumout's so effective, it’'ll work on any age car—with any type
gasoline. There's even a tested-tough Gumout Diesel Fuel System
Cleaner. It's deal for cold weather driving conditions. And it'll clean
your diesel system like new.

If you think you need a tune-up, think Gumout first. For better
starts, better gas mileage, better highway performance, and a smoother-
running engine,

GUMOUT. The Between Tune-Ups Tune-Up.
AMERICA’S #1 BEST SELLER.

Quality Products of the Pennzoil Products Company.

N = == i —

HINTS
FROM
READERS

Painting Easel

SHELF CLAMPED

Next time you need an easel for painting
windows, shutters or any other large,
flat object, you'll probably find it in yvour
parage. All that's needed is your step
ladder and two C-clamps. Simply place
the clamps at the desired height and rest
vour work on them. The clamp handle
even serves as a pant-can hanger. For
mare versatility, clamp a board or L-
shaped ledge to the ladder as shown,
This enables you to handle objects
smaller than the leg span.

—-l,.d- Smﬂi-'

Square Gauge

Use your steel square as a gauge for
positioning drawer handles or other
hardware. Make two blocks about 1Y,
in. x 2% in. that slide over the arms of
the square. You can make these blocks
by cutting a slot in %-in. stock, or by
piecing together Y-m. stock with a
spacer the thickness of your square in
between. A bolt and wingnut secures
the stops. Now you can mark preset
distances in from both edges of your
work.—Walter E. Burton
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OVER 20,000 SOLD!

New Stitch Welder Tames

Sheetmetal Distortion

Simplifies Home Bodywork

With a little practice anyone can weld
automotive sheetmetal with virtually no
thstortion or bumn-through. The Stitch Welder
makes it easy to run a continuous weld bead
on quarter panels, body patches, floor boards,
etc. If you've ever tried arc welding body
panels you know the high amperage output
plays havoe on thin gauge metal. Our new
Stitch Welder controls amperage o produce
professional, uniform welds similar to those
made by expensive wire-fed MIG machines,

Special Circuits Control

Arc Welding

By directing the arc welder's current through a
copper wound solenoid and diode the Stitch
Welder creates a unique pulsing action. This
pulsed current produces an easy-to-control arc
necessary for clean, uniform weld beads on
sheetmetal. There are no buttons or triggers —
the pulsing action is automatic! All you do is
guide the electrode.

Welding with the Stitch Welder is faster and
easier than conventional stick welding. The
arc's self-starting, so there's less chance of rod
sticking. Once you strike an are lay the rod on
the metal and let the machine do the work.
Alter some practice you'll produce welds
requiring little grinding or flling. Remember,
as with any welding tool the Stitch Welder
requires practice 1o produce good results.
We've included complete detailed instructions.

Our Customers Write:
“Before buving vour Stitch Welder § was ready
fo throw my eleciric welder in the trash, No
maiier how hard | iried, the amps coutd not be
set fow emough o prevemt burning holes in the
sheermetal | now have a usable piece of
equipment thanks to vour Stitcch Welder.”

A Wrighi, Penna

Attaches to Any A.C. Welder

The Stitch Welder's five-foot power cord
attaches to the electrode holder on any A.C.
are welder (must run at 80 amps or less). Uses
standard arc welding rods up to 3/327 and
will weld down to 22 gauge steel and stainless.
The ool body is cast aluminum with a vinyl
insulated grip for positive control. Electrodes
held with & set screw and can be easily
replaced. Tool designed for years of trouble-
free service. ALWAYS USE PROPER
SAFETY PRECAUTIONS WITH ANY
WELDING EQUIPMENT.

30 Day Shop Trial

Try the Stitch Welder for 30 days in vour
shop or garage. If you are not completely
satisfied, simply return it for a foll refund.
Order your Stitch Welder now for a head stan
on body work projects. The Stitch Welder is
only $59.00 plus shipping. Available only
through Eastwood.

TO ORDER CALL TOLL FREE:

1-800-345-1178

For fastest service call toll-free  1-800-345-
1178 {in PA, 215-644-4412) and charge your
Stitch Welder to Visa, MasterCard, or C.O.D.
($2.75 additional fee on C0.D.) Mail orders
WSE COUPON. & Copyright 198% The Easthill Gioup

Featured in
Hot Rod,
February, 986

Gastisood

ot e
COnE 1D3TPMTY !

O Send me #4369 Stitch Welders
a1 $59.14 plus $4.95 shipping & handling

[ #4372 Arc Welding Rods Designed for
Shectmetal, 2mm dia., special flux, 3 Ib, pkg
{approx. 120 rods) — 5995

[ Send Free B0 Page Tool Catalog
O Check Enclosed OC.O.D. (52.75)
O VISA [ MasterCard

Card #

Expiration CDhate

Mame

Addres

-y

= fp
Pa. Residemis, Add /7 Sales Tan

The Eastwood Company
147 Pennsylvania Avenue
Box 296

Malvern, PA 19355
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NEW/HOME

K;epsafer is an easy-to-
mstall, wireless home
gecurity system. Simply
screw the transmitters/sen-
sors (T/5) to a window or
door and plug the control con-
sole into an outlet. When the
window or door is opened,
the T/S signals the console
which, in turn, sounds an
alarm. The basic system
($179) has a control console
and two T/5. Additional T/S
cost about $25. Keepsafer
Plus (%349) comes with an
expanded control console,

Keepsafer Plus package comes with a programmable control con-
sole. three trarsmitterssernsors and a handheld remote control.

Plug-In Home Security

-

. 7 \/

three T/S sets and a remote
control. Some options include
a smoke alarm, emergency
autodialer, medical alarm,
glass-break detector and an
infrared motion detector. For
more information, contact
Schlage, 2401 Bayshore
Blvd., San Francisco, CA
94134.

Two of the many accessories
avallable Include a glas-break
detector [left] and an automatic
phone dialer (above]. In case of
a break-in, dialer calls a central

Decked Out

Make an old, wood
deck look hke new
again with Wolman's
Deck  Bnghtener.
Deck Brightener is
formulated to remove
dirt, mildew and algae
from pressure-treat-
ed and untreated
wood. Simply mix it
with water and apply
the solubon to the
deck with a sprayer,
mop, brush or roller. without using harmful acids or chiorine.
Allow the solution to stand for
about 10 minutes, rinse the
deck with water, and then
brush it off with a stiff-bristle
broom. Wait until the deck has
dried thoroughly before apply-
g a water repellent or stam.
One 6.4-ounce packet costs
about $8. Contact Becky Guy,
Wolman  Protection  Pro-  mMix one 6.
ducts—FPM, 1050 Koppers
Bldg., Pittsburgh, PA 15219,

packet In 1
of water. This will pro-

galion
vide 150 sq. ft. of coverage.

Ke?ln Cool

And Quiet

A new type of room air
conditioner developed by
United Technologies offers
an alternative to conven-
tional cooling units. A split-
system air conditioner con-
sists of an mdoor unit, that
can be mounted to the wall
or ceiling, and an outdoor
unit that houses the com-
pressor. A 2¥-in.-dia. hole
through the wall connects
the units. They come I soirsystem alr conditioner has a
three sizes: 1-ton, 11,600 wood-grain indoor unit and an out-
BTU (81250); and 1%-ton, door unit that houses compressor,

18,000 BTU ($1750); and 2-ton,
22,600 BTU ($2250). It's sold
through Bryant, Carrier, Payne,
and Day & Night dealers. M

-

Keep cool with this portable
2-speed window fan that con-
verts easily to a free-standing
floor model. The unit fea-
tures two 8-in.-dia. fans that
reverse direction to blow m
fresh air or exhaust stale
room air. The fan is 107 n.
high and fits windows ranging
between 24 in. and 35% in.
wide. Extenders are available
for use in wider windows. An
adapter permits use in case-

Dual-Exhaust Window Fan

ment and awning windows.
At low speed, the fan oper-
ates at 1500 rpm; and air
output of 675 cim. High
speed (2000 rpm) circulates
90 cfm of air. The fan (model
No. 2000) has a steel frame
with a durable plastic grill that
guards children's fingers. It's
£50 at hardware and depart-
ment stores. Contact W.B.
Marvin Manufacturing, Box
230, Urbana, OH 43078.

The BY:-pound window fan has a pop-up cammying handle and
swing-out feet that convert the unit to a free-standing fMoor fan.

&4
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PICTURE

YOURSELF

with a little less
a lot less, or none at

All over the country, there’s
a group of men—actually mil-
lions of them—who have a secret
' they don't share with anyone. Not
even with each other.

Their secret? That nobody
knows theyre using Grecian®
Formula 16% to gradually take
away as much gray—or as little as
they want to lose, without any-
body knowing. That’s their secret.

They do it with a clear liquid,

as easy to use as a hair tonic.
Here on this page you can see the
undoctored photographs of the
hair taken day-by-day as one of
these Grecian users gradually
took care of that older look.

Note in the photos around
the page how the change each
day seems like no change at all.
But compare #1 (when he began)
with #18. The nearly invisible day-
to-day changes have eliminated
the gray and created a younger
looking man.

You can do it too. Not neces-
sarily the way this Grecian user did.
You may have more or less gray
to start with. And you may want to
end up with more—or less. You're
in control, A lot of Grecian users
leave a Iil'l:le gray on the sides.

rtant thing is that
you ]mk natural all the
time. ']‘he return of your own nat-
ural looking color each day over
a period of weeks is so impercepti-
ble, not even your friends can tell
you're using Grecian. Unless, of
course, you tell them vourself.

You'll be glad to know you
won't have trouble finding Grecian.
It's available wherever men’s toilet-
ries are sold. That’s because mil-
lions of men quietly demand it.

]GF;:e tr:islg:iffoe[l::. fFﬂr a trial
pac sen or
and handling to Grecian, BOSHEE
9936, Maple Plain, MN 55348,
Smcif}r liquid or cream. Limit one
per family. Offer ends 9/30/87.

GRECIAN' FORMUILA 16

I'If.e i

vh "'---l ‘bv.l J
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NEW/AUTO

ur Saturday mechanic 15

always using this trusty
vacuum pump to chase down
leaky or failed widgets in that
maze of underhood emissions
controls. This 2-in-1 gauge
allows you to test both vacu-
um and pressure by just mov-
g the hose from one gaoge
comnector to another. As a
vacuum pump, use it to test
the EGR valve, the power
brake booster, the distribu-
tor vacuum advance, and the
thermal air cleaner intake
valve. This type of pump is
essential for diagnosing prob-
lems m late model cars. The
pump is also great for vacu-

Two-Way Tester
S

Time-honored method of suck-
ing on end of hose 1o generate
vaculum Is now obsolete.

um-controlled A/C controls
and door locks. On the pres-
sure side, it will develop 30
psi for checking emissions
devices, leaky cooling sys-
tems or window washer hos-
es, This vacuum pump is
priced at $79.95 in auto parts
stores, or you can order it
{part No. BT 8624) directly
from the manufacturer. Wnite
to  Borroughs  Division,
Sealed Power Corp., Kala-
mazoo, M1 49007; or call toll-
free (A300)253-0138.

CarLock is designed to slip
over the center-mounted

handbrake handle, and to lock
firmly against the gearshift
handle, whether your car has
an automatic or manual. Easy

Bright red color makes CarLock
stand out, deter thieves before
break-in, not after.

Make My Day—If You Can

to use, it installs or removes in
seconds and stores easily in
the glowvebox or under the
seat. This leaves your car in
Park, or in pear, with the
handbrake firmly appbed. Its
hardened steel construction,
shrouding the lock cylinder,
makes it virtually cut- and
pick-proof. On cars with gear
shifts close to the dashboard,
CarLock can block the radio
from being removed as well.

4 Bright red i color, it's atten-

tion-grabbing encugh that it
should make thieves move on
to the next car before they
atternpt a break-m. It's $39.95
plus 53 shipping from Blue-
point Industries, Chalfont, PA
18914; (B00)553-2345.

Hydraulic Lifter
Removing Tool
Snap-On's hydraulic lifter tool
pulls pummed up lifters out of
engines by using a sliding ham-
mer and an intemally expand-
mg collet. The expanding col-
let grips the inside of the lifter,

% and if it won't pull out easily,

then a tap with the integral
slide hammer will pop it free of
the rim of sludge keeping it in.
You'll have to find a store that
cames the Snap-On line, or
order from Snap-On salesman.
Ask for Tool No. S-8692; it
costs $47.25.

Twist T-handie to grip lifter with
expanding collet, then pull out.

e (e ——
grips lifter,

— -— . | Light At The End
—— The Tunnel

Oastwo
GAS TANK
SEALER

jge (ﬁ’mmm b

Rust or pinholes don't have to
mean replacing fuel tank.

Save Gas

Eastwood's catalog of tools
and supplies for the car restor-
er includes this elastomeric
coating for the nside of leaky
or rusty fuel tanks, First, you

might need to use Eastwood's |

$8.95 etchmg solution to
chemically clean up the rust.
Then slosh the sealer around
to coat the inside of the tank.
It’s also claimed to be safe if
you use gasohol or octane
boosters, [t costs $16.50 for a
quart, which should just be
enough for most cars, and $40
for a gallon. For a free catalog,
contact the Eastwood Co.,
Box 206-M, Malvern, PA
19355; (215)644-4412,

Tired of working on your car
with a flashiight held in your
teeth? Or burning your nose
on the lamp in your dropcord?
This 30-watt lantern's coal,
diffuse lght is perfect for
working in or under your car,
Unlike that flashlight's pencil
beam, you can see things that
aren't right in the beam. Re-
chargeable batteries provide
hours of use, or just plug it into
the wall or lighter socket. The
lantern is available in hardware
and do-it-yourself stores, aor
send $82.95 plus $5.50 for
postage to Romar Enter-
prises, P.0). Box 42340, Las
Vegas, NV 89116, M

Flugrescent light recharges from
110- or 12-voit sources.
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SURGEON GENERAL'S WARNING: Smoking

Causes Lung Cancer, Heart Disease,
Emphysema, And May Complicate Pregnancy.
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"'T'M AN EASY GUY TO SATIS -

I ONLY WANT THE BEST."”

INTRODUCING SIERRA:
THE ULTIMATE PICKUP
FROM GMC TRUCK.

You demand a lot of your
possessions.

To fit your life, a vehicle must do
more than simply fit in your drive-
way. Now there’s a truck to meet
your highest expectations — and
exceed them: Sierra. The ultimate
pickup from GMC Truck.

Sierra’s aerodynamics give it a
contemporary profile, with a rakish
windshield and flush-fitting side
glass. With sophisticated styling,
it's designed to be the full-size
pickup that can go everywhere.
Select a four-wheel-drive model

(with the Insta-Trac system that lets
you shift conveniently from two-
wheel to four-wheel drive without
stopping), and “everywhere” can
be almost anywhere!

Full-size and all-new.

Sierra features a new standard
rear-wheel anti-lock brake system
(operable anly in the two-wheel-
drive mode on four-wheel-drive
models) to help prevent rear-wheel
lockup during braking, whether
your Sierra is empty or loaded. The
fuel tank is mounted between the
frame rails. The majority of the
exposed metal surfaces on Sierra
are galvanized steel, covered by
deep-luster basecoat/clearcoat
acrylic enamel — the same
advanced painting technigue that

protects some of the world’s finest
automobiles.
Full-size inside...and outside.

Sierra is still a full-size truck in
the great GMC Truck tradition. Its
handsomely appointed interior fea-
tures room for three adults — and
even more shoulder and leg room
than previous full-size pickups from
GMC Truck. There's a choice of
6'/2" short-bed or 8' long-bed
models. And the spacious long-
bed can still accommodate the pro-
verbial 4" x 8' sheet of plywood
between the wheelhousings.
Full-size power.

The amazing 4.3-liter Viortec V-6
engine is standard (except on 3500
models which feature a standard
5.7-liter V-8), and imbues




Sierra with both power and econ-
omy. In fact, with the available five-
speed manual overdrive trans-
mission and Vortec engine, a two-
wheel-drive Sierra is rated at an
impressive EPA estimated MPG city
17 and highway 23. Or you can
have your choice of available V-8s,
including the powerful 7.4-liter
(454 cu in) or the 6.2-liter (379 cu
in) diesel, Electronic fuel injection,
standard on every gasoline engine,
offers instant starting response and
outstanding over-the-road per-
formance — all the power you
need for full-size jobs, like towing.
In fact, when properly equipped,
Sierra can maove up to 19,000 lbs,
including itself, passengers, trailer,
equipment and cargo.

=T

You'll find that Sierra is built to
be driven, thanks to a new fully

independent torsion bar front sus-

pension on 4 X 4 models or a
newly improved two-wheel-drive
front suspension. When you take
the wheel, you'll be driving a full-
size pickup with handling as
advanced as its looks.

And Sierra has a warranty to
match. Every new Sierra has a 6-
year/60,000-mile warranty on the

powertrain and a 6-year/100,000-

mile warranty on outer-body rust-
through. See your dealer for the
terms and conditions of this

limited warranty:
Built to pass your toughest test.

If you're satisfied with only the
best in life, buckle up and visit your
GMC Truck dealer for a look at the
new Sierra. (You'll find a listing in
the Yellow Pages, under "Truck” or
“Automabile.”)

See the new Sierra for yourself.
It's everything you expect from a
GMC truck. And like nothing
you've ever expected in a full-size
pickup.

Unless, of course, you expect
only the best.
LaIVIL

IT’S NOT JUST A TRUCK
ANYMORE.




Car Chinic

Divide And Conker

Tw engine conks out ev-
ery time | turn the power
steering wheel of my 1981
Mercury Cougar to the left or
right stop while the car is at a
standstill. The dnive belt 15 n
good shape, and its adjust-
ment is night on the money.
So tell me—why is this hap-
pening? JOE NUZZOLO

VALLEY STREAM, NY

There are two possible rea-
sons: (1) Engine idling
speed is too low; therefore,
when you twrn the steering
wheel o ome stop, engine
speed can’l keep up with
power-steering  pump  de-
mand, rpm drops and the
engine stalls. (2) The pow-
er-steering, high-pressure
refief valve is stuck.

in getting a veflicle out of
snow and mud, walch owt!

The LS. Department of
Transporiation Says,
“Many manufacturers’ di-
rections are either incorrect
or wnclear. For evample,
elastic or nylon tow straps
should always be attached to
the frame of a vehicle—
never to the bumper or to a
ball Riteh.”

Dhivections that say o
leave slack in the line so the
driver of the pulling vehicle
can accelerate vapidly to

| jerk a stuck vehicle free are

The job of the high-pres- |

| sure relief valve is o lel the
pump build up to a specific
pressure (G600 psi, for evam-
ple) as the steering wheel is
turned,.  When  pressure
reaches that point, the valve
is supposed to open and al-
lmw pressure o bleed off. If
the valve sticks, pressure
will build up beyond the
allmvable poinl. The de-
mand by the pwmp for
greater ponwer overlomds the
ergine, and it will stall.
Adjust engine’s slow-idle
speed o spec; then, test
high-pressure relief valve.

Tow Strap
Warning

Transportation:  [f  you
bought elastic or nylon tow
straps, because they were
wdvertised as being helpful

This warning is straight |
Srom the ULS, Department of |

deaed wromg. The tow strap
can act like a sling shot,
pulling the bumper or ball
hitch free and flinging it at
the tow vefricle.

Is DOT overreacting? So

Jar seven aecidents inveoly-

ing these straps have resull-
ed in four deaths and three
injuries.

" [ Plymouth

‘Canary’

Since new, my 1984 Plym-
outh Reliant had been whis-
tling while it worked—a loud
canary-like  twitter  that
seemed to come from the
night-front corner. The noise
defied all efforts to identify its
source, and | took little com-

fort in hearing the same
sound from other 1981-'84 K-
cars as | walked the streets.

Then, one day | got lucky.
With my car parked pointing
into a stiff wind, I heard the
noise and traced it to a side-
marker kight lens. As air
passed between the lens and
bezel, it made the annoying
sound. A bead of silicone
sealer stopped the whistle

| once and for all. Maybe oth-

ers can use this information.
DR, ELIHU N. SAVAD
WESTFIELD, W]

Battle Of Wits

I bought a 1986 Pontiac
Grand Am from a used-car
dealer. Soon after, the paint
along the lower part of the
body began flaking. The deal-

er said it's not his responsibil- |

ity and suggested 1 see if

Pontiac will stand the cost of |

repair under the terms of the
new-car,  J-year, rust-
through warranty. The Ponti-
ac dealer says that since I'm
the second owner I'm out of
luck . . . besides, flaking
pamt 15 not rust-through.
Should | mve up?
GARY ROSENBERG
WEST PALM BEACH, FL

The paint condition and iis
repair are suljects of a Pon-
tinc-instituted recall Refer
the Pontiac dealer to Dealer
Service Management Bulle-
tin 86-SM-22; then {f he has
it question, he showld get in
touch with the Pontiac field
or zome office.

O some models built in
the Lansing plant, adhesion
between the chip-resistant
primer and the basecoal!
clearcont surface was [ess
than adequaie because of an
error in the painting proce-
dure, Pontiac will pay for
refinishing cars thal have
Maked or chipped paint. The
offer is in effect for three
years from the date o car
was placed itn service, re-
gardless  of mileage—this
means three years from the
day the first oumer drove it
from the showvoom.

The policy ectends to sub-
sequent oumers aof a vehicle
Jor the full 3-year period.
When the dealer does the
work, the busecoat/'clearcoat
surface has to be removed,
hopefully without disturd-
ing the chip-resistant prim-
er, 80 a new basecoat/clear-
coal coaling can be applied.

Search For Lurch

Can it be true that | must put
up with a low-speed lurch just
before 1 brake my 1986 Tau-
rus to a stop? The car is
equipped with an automatic
overdrive (AX0D) transaxle.
This is what the Ford deal-
(FPlease turn fo page T4)

Rattle Traps

Buzzes and raities are usually easy 1o fix, but
tough to find. So this tip may help.

SHEETMETAL
STRIP

If you hear a buzz or rattle from the front of
your car, don't overlook the headlights. One

or both may be touching the sheetmetal lying
just below the lamps. This could be causing
that vibration-type noise you're hearing. Slip

your fingers under each headlight and prass
the strip down until there's a little clearance
between the light and strip.

/0
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WE PUT OUR FINGER ON THE PROBLEM:

SLUDGE FROM CONVENTIONAL MOTOR OILS.




AND CAME UP WITH THE SOLUTION:

NEW QUAKER STATE WITH QSKX
KEEPS ENGINES GLEANER TO LAST LONGER.

These photos tell the story. The rocker arm
cover on the left comes from an engine that used
conventional motor oil. That kind of sludge buildup can
be murder on your engine

The rocker arm cover on the right is from an
engine that used New Quaker State with QSX. Qur
amazing new 05X formula works by keeping deposit-

forming combustion by-products suspended in oil,
s0 they can be filtered and removed without collecting
on vital engine parts. Regular oil changes with
New Improved Quaker State can actually extend the life
of your engine

o0 reach for supenor engine protection—
New Quaker State with QSX,

Super Blend

REACHING FORTHE BEST. & =%

Don't miss the Quaker State 500 a1 Pocong Raceway on August 16, 1987, For information 2nd tickets call 1-800-RACEWSY or (T17) 646-2300



CAR CLINIC

{Cosfivnied from page 7))

er told me. He says there's nothing
wrong with the brakes, and that I'd
better get used to it, because that's the
way things are, which is hard to believe.
ART NOBLE

SPRINGFIELD, MO

Believe it. [f there’s no mechanical
malfunction, then this is indeed the
cise. What you call a burch, Ford callsa
harsh driveline bump or jerk. Some
owmners of 1986 and 1987 Taurus and
Sable models are getting this sensa-
tion, like you, fust before coming to a
commpiete stop; others are also getting it
wihile alternately coasting and lightly
accelerating at speeds under 15 mph.
Ford says the condition resulis from
power train lash (movement, that {s)
because of the way the power train is
celibrated. It doesn't appear as {f lash
has any lomg-term harmful effect.

On the slim chance that a malfunc-
tiom in the brake system is cousing the
lurch, bump or jerk—however you
want to describe dl—you may want o
have another dealer or a Ford factory
field representative test the car, But
don't let anyone try eliminating lash
by resetting engine idle speed or vead-

tpuimm

Bilt To Tilt Quietly
Mo lube chart | know of says o give the
tilt-steering a shot of grease. But lorget
the lube char. If greasing gets rid of
the squeaking noise you heard as you
turn the wheel when it's in a tilted
position, then grease away! Bring the
wheel to its full-up position. Squirt
some grease into the tilt-release lever
housing, so the U-joint is treated. Use

STEERING
COLUMN

Lubriplate Spray-Lube or somathing
equivalent. As you apply greasa, tum
the steering wheel from stop to stop
once. Then, hold the till lever in the
release position and move the steer-
ing wheel from it's Full Up to Full Down
position about 8 times. If the squeak
persisis, give it another treatment.

Jusling the throtile valve (TV) cable. It
won't work and may ereate a problem
you dom’t ave now.

Tiring Effort

I have a 1984 Honda Accord. Ever since
it passed the 5000-mile mark, it has had

Essential
Tools

For Your
Garage.

You know the value of having
the right tools for the job at hand,

Easy-lo-use, easy-on-the-
pockstbook Berryman products are
your blueprint for maximum
performance.

Berryman's powerful BRAKE
CLEANER removes brake fuid,
grease and oil irom dise brake
pads, linings and other related
parts . . . on &l brake jobs large or
small. Plus il stops brake sgueal.

Mo shop is complete without it
Berryman products are guaran-
teed. 5o ask for them wherever
you shap for parts,

errgrliaj 1)

Guarantesd Quality Since 1918
3800 E. Randod Ml Rd
Arfington, Texas 76011

74

EUOVES OIL, GREASE AT
BRAKE FLLND INSTANT
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a tendency to drft to the left. It isn't
bad, like a pull, but | can't take my hands
off the steering wheel and have the car
track straight. The car has now been
driven more than 30,000 miles. To try
and resolve the condibon, tires have
been balanced and rotated: the front end
has been checked for worn parts (there
are none) and has been aligned; brakes
have been inspected (there is no sign of
damage or warn parts). Is there a solu-
tion?
JOE WALLWORK
NEW YORK, NY

Maybe. Althaough there will be a stight
drift with most vehicles i you don't
keep your hands on the steering wheel,
let's asswme that you're erperiencing
an almormal drift. Alignment settings
are fussy; be sure they are not omly
within spec, but symmetrical from
side-to-side, Based on your descrip-

Service Ti

m |f your 1985-'87 Buick Century's
2.8- or 3.8-liter port or sequential fuel
injected engine won't start, consider
the circumstances. Is the vehicle
stubbom only when it's parked nose-
down on a hill? Than the solution,
according to technical service bulle-
tin (TSB) 87-6E-12, may be fo have a
new fuel pump installed—part No.
25115689 if the car is an 'B5 or '86
modeal; part No. 25115465 it '87.

® The information in Honda TSB 87-
010 is most important to owners of
1983 Preludes. It says that the cam-
shaft timing belt should be replaced
for the first time at 37,500 miles, and
that Honda will pay for the work. In
fact, owners who have already paid
to have belts replaced will be reim-
bursed if they see their dealers.

® Chrysler this month answered
once and for all the question about
the feeding of vehicles built in the
U.S. which are taken o countries
where only leaded fuel is sold, TSB
14-02-87 says, "Due to metallurgical
composition of the piston rings and
valves, operation using leaded fuel
will result in accelerated wear of
these engine components and en-
gine camage will occur,”" Although
the TSB refers to the 3-iter MMC
engine, the waming applies to all
engines used in vehicles built for sale
in the U.S.

® To try and straighten out a 1985-
‘87 AMC Eagle with an erratic fast
idling speed, clean the fast-idle link-
age and install a splash shield (part
No. B983549) to protect the linkage.
Instructions are in MR 251 (MR is
Renault's designation for TSB)
which says that road splash can be

contaminating tha linkage.

POPULAR MECHANICS ® JULY 1587

tiom, I must also assume that nothing
mechanically wrong with your Honda
is causing the drift. Then, the likely
place to look for o reason is with the
tires.

A likely couse i5 a condition [ call
“ply-steer symdrome” that affects some
models. [f this condition is present, the
tires have a temdency o couse the car
to sieer in the direction of the plies,
resulting in drifting. Hod you been
aware of this before, you may have
gotten a new set of tires from the tive
company (as your tire warrenly
slates, tives on a new car are the
responsibility of the tire company

—anot the car manyfacturer).

Al this point, the ondy thing you can
o i refate the history of the condition
to a dealer of the particular band of
tives. If he's a good guy, he may take
the case to the company, which can
decide §f you're entitled to another set
of tires al a reduced rate under the
mileage-provata provisions of the tire
warranty, ™

DO YOU HAVE A CAR PROBLEM?
Juat ik Mord abovt i, Semd o w&m for the
Car Cfimie. Popular Mechamies, 22§ West 57th SY.,
New Fork, NV poots. While leffers cawnol be
arvwnoerend iwas ey, peoddemes (ol are of pewerad
raderet Wl B¢ disciased v the colimn

THE ORIGINAL.
COPIED

BUT

UNMATCHED.

We invented this shde of plier. Improved it with patented con’f-slip odjustment.

Improved it

ainwith ourpatented stressresisting Hunge. And stillagoin with gur
new PERMALOCE fostener. All of which iz why fo
othar nome can'tmatech CHANNELLOCK. Ba sure

e and groove pliers by any
ﬂi‘nmneimmﬁleprmwu

buy. Send for free cotalog. Channellock, Inc., Meadwlle, Pa. 16335

& 1987 CHANMNELLOCK

FPradaloin

CHAMMELLOCK Pliers Are Americon Made
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Guarantee. It's good for as long as you own your

Ford car. Ask to see the limited warranty and the FORD T"“"DERBIRD

service guarantee when you visit your Ford Dealer

Ford. Best-built American cars... problems in the first three months of service on
six years running. ‘86 models, and in a six-month period on '81-'85
For the past six consecutive years, Ford quality models designed and built in North America.

has led all other American car companies.

This is based on an average of owner-reported Have you driven a Ford...lately?

L

B —=sey

Buckle up—Together we can save lives.



— —PM LONG-TERM CAR TESTS— —

NISSAN SE PICKUP
A real prize.

FORD TAURUS LX
We hated to see it go.

OLDSMOBILE
DELTA 88 ,
The drama continues.

Taurus wagon pleased everyone with its
combination of traditional practicality, radi-
cal styling and excellent manners.

ince our last episode (see page
120, Deec. '86) three cars have
gone back to their makers, we've
kept one truck and had a brief fling with
another, Our Subaru 3-Door Turbo was
returned after nearly 8000 trouble-free
miles, but Contributing Editor Rich
Taylor liked the Mazda B2000 pickup
truck so much that he bought it. Rich
reports that it's now gone more than
15,000 miles, much of it towing a heavy
VE race car, without a single gliteh. But
Rich does talk wistfully about Mazda's
new 4x4 B2600 truck, with its bigger,
more powerful Mitsubishi engine.

Nissan SE 4X4

If nothing else, this SE King Cab
“Hardbody” 4x4 pickup certainly had
the highest rate of parking-lot admirers
of almost anything we've driven in a
long time. Almost daily, someone want-
ed to talk to us about it, admiring its
aggressive looks and elegant styling.

While we normally put considerably
more mileage on our long-term test
vehicles, out of deference to our lucky
contest winner (see We Have A Win-
ner!, page 99), we restricted ourselves
to only about 2300 break-in miles.

We liked the Hardbody's ability to
extricate itself from the densest,
plowed-in Manhattan snowbank. Yes,
there are such things.

Last winter we had a lot of enow and
New York City followed its usual plan

e --'-_'_',- E‘

Al

-

of plowing it into big piles and praying
for an early Spring. Effortlessly going
into 4-wheel drive, the automatic front
hubs make it unnecessary to get out of
the driver's seat.

The 5-speed transmission is perhaps

When the Delta B8 was good, it was very,
very good, but the rest of the time .. .

the smoothest to shift of any vehicle

we've driven in recent years. That's
good because the claimed 140-hp engine
needs to be shifted a lot to keep up with
traffic. For only 18 or so mpg, even in 2-
wheel drive, we expected something
that had a little more ocomph.

Make no mistake about this truck, it's
a truck; you'll realize that right away,
with stiff springs and rear brakes that
lock up early if the bed is empty. Asa
work truck, or a truck dedicated to
semi-serious off-roading, it'll be in its
best element.

The interior in our truck was plushly
carpeted and generally very nice, put-
ting many cars to shame, However, the

(Please i o page 160)
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the dilemma that faced
Dutch architect Dries Kreij-
kamp of Breda, The Nether-
lands, So Kreijkamp set out
to maximize interior living
volume and minimize exteri-
or space. The result iz the
field of 85 globe houses
sprouting on the outskirts of
Hertogenbozeh, “Basieally,

TEC

HNOLO
UPDATE /37

GY

People Who Live In Globe

Huw do vou reconeile the
dream of living in de-
tached housing in an increas-
ingly crowded world? That's

the dwellings are meant fora
maximum of two persons,
plus a baby,” Kreijkamp
says, “and 1 emphasize the
word ‘baby.™ The 4-level
globes measure H¥%-meters
wide and are made of a ce-
ment-reinforced plastic of
Duteh  manufacture ealled
GVC. The walls are 10 centi-
meters thick and utilize a
sandwich construction. The
globes are placed on pedes-
tals 2.5 meters high and 3

rk A

Houses

meters wide, requiring only
6.67 square meters of land,
Tenants enter through the
pedestal, which also contains
# storage room and space for
a heating plant. A staircase
leads to a bedroom on the
next level, and eating/living
facilities on the top floor.
Windows are 1.2 meters
wide (inset) and round out
the globular motif. They also
contribute to the houses’
passive solar characteristies.

Living In the round Is one
proposal for detached, multl-
family housing. Architects say
the multi-level design is
adequate for a couple and a
small chiid. Foreground, the
whimsical touch of this Dutch
housing project extends to the

park benches—shaped like
scrub brushes.

Editor. Tum Code

Conpbuton: Theo C. Bermaen
Ed Vahgursky, Ted

Fianciy, Caner Mulhyer
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UPDATE

Space Station:
Fixing A Leak

In a worst-case scenario, a
andom strike by space de-
bris or a micrometeoroid
could lead to a deadly loss of
life-sustaining  atmosphere
aboard America’s orbiting
space station. So engineers
at Boeing Aerospace huave,
developed a solution to what £
they term “penetration dam- 2
age control;” it's reminiseent =
of the way you might repair
puncture in a bicycle tire

More than a simple rubber
patch, however, it would
consist of aluminum tape
backed by a silicon-based,
space-qualified adhesive.
The proposed space pateh
would be T in. in diameter

/187

anil about & mils thick, witha
special cushion to prevent
the damaged space station
skin from ripping it. Most
repairs would be effected in-
ternally, Repair of more se-
rious damage would be per-

formed during extravehie-
ular activity (EVA) using
the specially designed patch
handle (inset) that would al-
low astronauts wearing thick
gloves to pick up and handle
the patch with ease.

Digital Map For
Future Cockpits

This high-density (640 pixels
< 480  computer-graphic
navigation aid from Harris
Corp. can store information
on mare than 250,000 square
kilometers of territory, ob-
tained prior to combat from

aerial reconnuissance, The
display can segregate civil-
jan installations from mili-
tary targets and zoom close
for a tree-top preview of the
strike zone. Controlled by a
simple joystick to reduce pi-
ot workload, the naviaid
also offers eritical flight in-
formation like altitude above
sea level,

demnnﬂntnr.

= '-"F" :
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Electronic
Firefighter

:UI'—{il'ﬂlll!H~|| to the seene of a
forest fire, the Handar Re-
mote  Automatic Weather
Station (RAWS) instantly
alerts fire fighters on the
ground and in the air to
treacherous wenther
changes. The portable sys-
tem can transmit tempera-
ture, relative  humidity,
wind direction and speed,
rainfall duration amd
amount, plus forest fuel tem-
perature and moisture. A
gynthesized voice transmits

the information to ground
personnel vin 2-way radio,
Information can also  be
transmitted to fire control
eenters via  satellite, and
then brogdeast to personnel
at the fire site. Between
fires, the solar-powered
RAWS supplements permi-
nent weather towers and de-
velops fire danger ratings, It
ilso assists managers at the
Interagency Fire Center in
Boise, Idaho, who produce a
profile of forest-fire behavior
based on weather informa-
tion, site characteristics and
lightning strike data.

FROSPOSED NUCLEAR

Fighting
Subsea Erosion

polyprapylene tape. Each
tape is fibrillated Lo give ap-
proximately 4.5 million {ila-

surface speed of T knots,

Sub Could
Go Nuclear

Al more than 28 meters
length overall, it's the larg-
est  commercial  submaring
ever launched, a combina-
tion mobile underwater habi-
tat and highly autonomous,

long-range submersible,
Best of all, the Canadian-
French  joint venture,

dubbed Saga I, 5 expected
to be converted into Saga N,
the world's first nuclear-
powered, privately owned
sub, sometime after 19858, In
the meantime, designers say
Saga [ will be powered hy
dual elosed-cyele Stirling en-
gines, modified by the Swed-
ish firm Kochum. The Stir-
ling iz based om a 19th
century principle involving
the expansion and contrae-
tion of & working gas (helium
in this ease), which acts on a
piston or pistons. It's antiei-
pated that Saga I will be able
to undertake a 150-mile sub-
merged vovage, then sup-
port week-long saturation
diving and return to baze, It
has a submerged speed of 6
knots and a diesel-powered

Britain's Seabed Scour Con-
tral Systems Co. has solved
the problem of fractures to
underwater pipelines  and
footings with nets made of

ments per 30 x S-meter net
section. The filaments cateh
anid hold current-borne sand
or soil, forming o permanent
harrier under the structure.

OO T0AETS 538N L6 NOOMNOT
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Reactor Model
Tests Design

'I'!||-||h_|1,-|.'r_;l.'.- of the |-.'-L'HE|',
clear '|||i|:=[il.' 'I'E'Illl.'kl]pj:-' Lo 2@e
how a fluid behaves as it
flows through and around a
newly desigmed high-pres-
sire nuelear reactor plenum.
sSeientists al Britwin's Na-
tional Nuelear Corp., who
:h‘.-ig_"r|[~|| llllk' ['Illll!{'ll_ I't'iilll'r_
the full-scale plenum, when
built, will support the nucle
ar reactor core of the pro-
posed Commercinl Fast He-
getor and will direct a flow of
iii||l:Iili sodium conlant
through the CFR's fuel as-
somblies. Researchers are
algn checking the 1,'-:r;|'4,--]|]1,--
num model for unnecessary
vibration that might be
vaused by the high velocity
of zodium cooliant through
the plenum inlets. [T |

Is Newman’s
Car For Real?

The United States Patent
(Mfice doesn't think so, and
nelt |'|1'l' tlu 0mme di..'il'n'rld"'.'i."l'.\-
seattered across  Ameriea.
But Joseph Newman of Lu-
cedale, Mississippi, backed
by some topflight scientific
opinionmakers, may have
tapped the fundamental en-
ergy of the smallest particles
of matter. At recent demon-
strations, the “backwoods™
inventor powered an 1804
pound fiberglass car at &
speed of 8 mph for more than
M hours. A faulty transmis-
=ion and a bent rotor shaft
foiled a faster speed for the
vehicle, which, Newman
predicts, will travel 60 mph
anid eost under $5000, New-
man's vehicle uses a 200-
pound battery pack made up
of $-volt transistor batteries
connected in series, The
pack supplies 17,000 volts,
but the energy machine un-
der the cowl draws only 18
millimmps of current. The
machine, on the other hand,
produces 125 milliamps of
carrent and more  than

100,000 volts. How's that?
Newman says the power
source comes from within
the atoms of the machine's
240-pound, 30-gauge copper-
wire coil and 200-pound ro-
tating magnet.

The machine consists of a
battery pack, commutator, -
tating magnet and a long
cail of copper wire, Bat-
tery  oaurrent  flows
into the commutator
in three segments:
fire, blank and
short, In the fire
position, — current
flows into the cop-
per coll Givsing at-
ams to alipn amd me
lease @ minute portion of
their mymscopic  particles,
cruiting a magnetic fiekl. In
the blank sepment, voltage is
broken, and when these gyro-
seopie particles attempt to re-
turn to the wire, they aeate an
electric qurment. The shart sep-
ment permits the energy pro-
duced by the collupsing magnet-
ic field to complete the cireuit.
Newman i calling it “Gyro
Power,” and it may niot be just
the stuff of dreams.

84
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GEAR LUBRICANT
LAl Bowod it
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ubripyatic
e

"OWER moweR OIL

Doing it yourself is great,
but it's not always easy.
Sometimes you need a little help.
L LubriMatic” brand products can give you all
- “';:5 mi) the help you need. We're the world’s only manufacturer
of a full line of quality lubricants, lubrication equipment
and accessories. Since all we do is lubrication, we do it
better. And that means better results for you.
So no matter what you work on or with, if it moves,
we'll keep it moving better and longer.
If you'd like a little help around the house, help vourself
to the LubriMatic® brand at leading automaotive and
hardware retailers everywhere.

[T ] Jubriviatic [T

Liv ety of iy Corporation
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4 WHEEL DRIVE
CAR FROM BECOMING
AN OFF ROAD VEHICLE. -

Subaru 4 Wheel Drive is designed 1o
keep you on the road regandless of the con- l
ditions. In fact, we feel 5o strangly about
the traction it gives, we offer 4 wheel drive
on virtuallyevery car we build. So there's
no reason o think of it a5 something (ound
only on trucks

And over the years, we've offered every
thing from the "On Deémand ™" 4 wheel
drive system (o a new state-of-the-art Full
Time 4 Wheel Drive system

What's more. a Subaru with 4 wheel
drive is reasonable to buy, maintain
and operate: Not to.mention. Subaru is
the number one 4 wheel drive car in
America™® Subary, the car that keeps
hazardous mad conditions from turning
irta hazardous driving conditions

,

SUBARU

Inexpensive. And built to stay that way.




COVER STORY

Automotive
engineering
Is the real
star of this
TV ‘megahit.

BY CLIFF GROMER

Actors Don Johnson -'ld‘

FNHFHHHH“H‘IPH!F‘E: m i _ be Tlanks.

Lﬁ?&ﬂgm il isa hmcinnt nﬂ'm el eritertain 1er t for the evening.
Spyder look-alike - And as the camera pulls back for a wide-angle shot, you see
e i e 6 i just how radical this Mercedes really is.

The car has all the we::.'tefior trappings of a high-perfor-
mance sports car; monochromatic paint scheme, racing
wheels and tires, AMG-style spoilers, ground-effect skirts
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h_:ll:. TV, rem

h, is the badge on the
| .|.|:.-' Li

Mereedes eurren
able in this e
D sEries, But this car Eoes
a step beyond. The badge
reads 10,000 5K 1.

Remember now, all this
high-performance stuff is

) ipiehies
miEh 1o make u
sfieionado
weep. But it's the kind of
car “Minmi Viee nave
come Lo expect,

As g matter of fact, “Mi- Sonny Crockett’s first ride on
ami Viee™ has beeome a cult the show was a Ferrari 365GTB
program for ear lovers ' r 3 E"L‘i";'t:;";' T‘E_‘r"IJi‘ ”-'J-"":;" (top)

i i T - " - - h, alled the California Daytona,
Wiritera and proguosrs. B . ' the black roadster was basically
a Chevrolel Corvelte under
neath with a hopped-up, small
block Chevy V8 for power. Above

; ; and left, the sleek fiberglass
ani establishing the s = ' ' body panels stood up to StUnts
sty lis reguires thi o1 ‘ I and camera mounts for two
ingr =kill and artistic fin ' " : years before being retired
4.1'.|...-1_.-|1].- like Carl Roberts Autaomabiles of all rnrllr:-xr.-\r'-cr

T T eras are an important stylistic
of Kingaport, Tem device on “Miami Vice "

:Illrll|H|||l||-."- 10 r|'|.1l-.|- I '.1|
statements about th o § [
unfisledin
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rossa achieve a status equal
to that of Crockett, Tubbs
and the rest of the cast.

The car-as-stylistic-device
got a start with the car driv-
en by main protagonist Son-
ny Crockett, played by ac-
tor Don Johnson. His
original machine was a Day-
tona Spyder, or rather, a
look-alike Ferrari 365
GTB/4 Daytona Spyder. The
firet significant “Vice" car,
it was a prop Sonny needed
to infiltrate the high-roller
world of drugs, prostitution
and other assorted illegal-
ities that support Miami's
crime empire, Crockett had
to dress the part, and had to
go the whole routine. The
lifeatyles of the Miami viee-
lords give fresh meaning to
the term ostentatious.

Check out the clothes:
Rumpled white linen suits
with rolled up pant legs, hot
pink scooped-neck T-shirts,
$400 Charles Jourdan loaf-
ers. Check out the toys: An
Endeavour 42-ft. yvacht for
living quarters, a 35-ft.
Welleraft Scarab with twin
440 Meres for play.

All the while Crockett
drones about town in a Fer-
rari Daytona Spyder look-
alike, picking up groceries
the way we would use a
Chevy Impala.

The rest of the “Miami
Vice" team weren't ignored
when the cool cars were
handed out.

Crockett's partner and
fellow player, Ricardo
Tubbs, played by actor Phil-
ip Michael Thomas, gets to
pilot a pristine '63 Cadillac
DeVille convertible, It may
not be the wheels of choice
for an underworld over-
achiever, but it passes as
the mark of a hard worker
who has managed to cut out
some kind of turf. Switek,
another “Viee" cop, pets to
drive a turquoise "63 Ford
Thunderbird.

Forget for a moment the
show's obvious flaws. For-
get that Crockett was an
All-American foothall hero
who once ran a screen pass
85 yards in the (zator Bowl.
You figure it out how a guy
like this can make it as an
undercover cop without be-
ing recognized. Forget the
fact that Crockett and
Tubbs regularly investigate
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all kinds of murders and go
on busts—activities that
would certainly blow their
rather tenuous cover.
Forget also that *Miami
Viee" has skidded in the rat-
ings and regularly pets
busted by its time-slot rival
“Dallas.” And while you're
at it, forget the show's bor-
ing and tedious plots, flat di-
alogue and general heavi-
ness to the seripts. The
point is, if you consider it a
treat to see rare and unusu-

" al cars, “Miami Vice" is the

show for you,
Nat all the cars on the
show reek of blatant excess,

| Bome are more subtle, you

have to be paying attention
to notice them, as many are

| just roll-ons.

&8

For instance, the produc-
ers had access to a mint-con-
dition 1968 Pontiac GTO. An
original, red car with black
interior, the model was
equipped with the hideaway
headlight option and Rally
I wheels. This was a car
that had been recognized in
1968 as Motor Trend's Car
of the Year, It was the best-
selling GTO model of all
time and was a benchmark
muscle car of the '60s. Many
GTO enthusiasts consider
the '68 to be the best looking
of the entire GT0 series.

Qo how was the car used
on the show? In one episode,
a drug dealer drove it toa
buy. You see him pulling up
to a building, go inside to do
business, then come back

P PHOTO BY BRIAN KNG

out and drive away. Most
siteop shows would have the
tdlope dealer driving some-
thing like an "84 Monte Car-
lo, or even a beat-up van.

Another muscle ear, much
rarer than the GTO, also
made an appearance as the
daily driver of a drug deal-
er. A limited-production
high-performance 1969 Mer-
cury Cougar GT, the car
was optioned out with the
big 428-cu.-in. Cobra Jet en-
gine, special hood seoop and
styled wheels.

Where does “Miami Viee"
get all their neat cars? They
rent some and build some.
Sources include individual
collectors, auto specialty
shops and car fabricators
like Roberts. The original

Ferrari look-alike used by
Crockett was spotted ona
lot in Newport Beach by the
show's producer. He knew
the car had the perfect
image for his lead character.
The car waz a custom-built
machine using Ferrari-de-
sign, fiberglass panels
adapted to a 1980 Corvette
chassis. And some real Fer-
rari hardware integrated
with the car added to the
Ferrari effect.

Wnen the new model Fer-
rari Testarossa came out, it
was decided to update the
Ferrari on “Vice" to the
trick-looking new machine.
Plus, the real Ferrari North
American people got a little
miffed that these fakos were
getting so much attention.
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INSIDE CROCKETT'S STUNT “FERRARI"
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EXTRA BRAKE FEDAL
FOR SLIDES, SPINOUTS

Miami Vice™” took on a
new look this year which
included a new car for
Eunn'r" Crockett—a black
Ferrari Testarossa [right).
When the car didn't show
up in night scenes it was
painted white. A look-alike
replica [left] is used for all
car chases and stunt work.
Underneath the Ferrari
body panels. the stunt car is
basically a mid-engined

DeTomaso Pantera powered

by a modified 351
Cleveland Ford engine

They offered to supply two
real Ferrari Testarossas for
the show. The Testarossa
wis Ferrari's latest model
and one would be used regu-
larly and one would be kept
as a backup, The cars were
supplied to the producers
painted black, but when
they didn't show up well in
night scenes, they were lat-
er painted white. To create
a car that would perform
stunts, “Miami Vice" pro-
ducers turned to the Rob-
erts Motor Co., which had
specialized in safety-orient-
ed stunt ears for the movie
and TV industries.

Car] Roberts' assignment
was to build a Testarossa
look-alike that would be able
to stand up to the rigors of
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stunt duty. In effect, Rob-
erts was asked to build an
automotive Thespian that
would breathe life and ae-
tion into the show just as
much as the human players.
Unlike the front-engined
Daytonas, the Testarossa
was a mid-engined ecar, so
using a Corvette chassisasa
starting point wouldn't
waork. The proportions of
the car were wrong. So
Roberts took a 1972 DeTo-
maso Pantera—a perfect car
with 12,000 miles on the
clock and a collector value of
about $30,000—and chopped
it apart.

Roberts designed Testa-
rossa look-alike, fiberglass
body panels working from
pictures in a magazine, and

SPECIAL STEEL
ROCKER PANELS

NITROUS

FLEL CELL

BF, GOOORMCH
COMP THA TIRES

PANTERA
REAR A-ARM

12 REAR RIMS

parts he salvaged from a
wrecked Testarossa. He
molded a 1-piece nose for
the car that was easily re-
moved for service access to
the front end.

Another reason for the fi-
berglass body sections is
that they were easily re-
placeable in the event a
stunt got out of control.

To beef up the Pantera's
chassis to handle jumps
without the force of impact
causing the roof to buckle,
an additional subframe
made from 2Ve-in. square
tubing was bolted to the
chassis, The subframe also
works as a skid plate to pro-
tect the bottom of the car
from impact. The suspen-
sion also was upgraded with

P ILLLISTEATION BY ROBERTS MOTOR CO. PHOTD BY STAN GELRERGAGLOBE

stiffer springs to malke the
car more rigid, plus Koni
shocks. To get the addition-
al ground clearance neces-
gary for the jump maneu-
vers, the body was shimmed
up 1% in. and extra body
mounts were added for
more support.

Driver protection pre-
sented a problem from a vi-
sual point of view. A full roll
eage would have been the
way to go for maximum
safety, but the roll bars
would have been visible
around the windshield
posts. A compromise was
reached by installing a roll
bar just behind the driver's
seat in the engine compart-
ment. The bar was attached
to reinforced areas of the
frame rails and further rein-
foreed with Yi-in, steel
plates at about the mid-
point of the bar for vertical
support. A fuel cell was
used to prevent spillage
during rollovers or crashes,
and a competition safety
harness was installed.

The Grant steering wheel
is another safety feature. It
is easily removable in caze
of an accident so the driver
can be freed in case he's

{ Please turn to page 156)

89




oreans Kim Woo-Choong and

: GlmﬁgJu Tm:g.m:ymn beas well
l u"in _..-|

~chairman of Hfundnfl which in 1986 Thad

" the most suctﬁﬂml*h!tmduelury year ever

for an import. Hyundai sold an incredible

160,000 Excels, a.nd_hopeﬁ mrﬂﬁe tllat. o

250,000 in 1987,

1".1::. Kim, the chairman nﬂ:lnewm, expects
to sell 100,000 ears in America this year.
Unlike Hyundai, which established a new
dealer network from seratch, Daewoo is sell-
ing its cars through Pontiac dealers. This

gives Daewoo access to GM technology, not

to mention a ready-made dealer body.
Daewooand Hyundai are perfect examples
of the most important change in the auto-

mobile industry since Honda, Toyota and
Datsun opened up the American market 20
years ago. While it's no longer economically
feasible to build low-cost cars in America,

. the Voluntary Import Restrictions plus

w@akened dollar have forced Japanese

‘automakers to sell ever-more-expensive

modelsin the U.S.

Small car production is shifting to Third
World countries where wages are lower, the
work ethie is stronger and governments are
more lenient to heavy industry. The low-cost
cars these countries produce will still be
sold in America and Western Europe, be-
cause that's whmm money Ay =

‘Onee their workers have earned enough to

‘trade in their bicycles for automobiles, these

same Third World factories 1Will start pro-

At speed [from left) are Dodge Colt [lapan); me;:l Excel [Korea); Ford Festiva [Korea): !llr:urr Tracer (Japan, by way



INVVASION:

\We test 8 captive imports with rock-bottom prices and mixed parentage.

ducingtamfnrjncalmmnmpﬁm The same
strategy carried Japan h‘nm postwar ruin
to impressive prosperity in just a few

decades—and it's worked so well, that
Japan can no longer compete with Asia.n or e

South American workers,

We finally have an International Aummo»
bile Industry, For the first time, cars are
being built and sold all over the world, not

r just in ‘‘developed’ countries. But since

Europe, Japan and America have the mar-
kets and technology, virtually all of them are
- mpﬁ&ﬁva ventures,

Take the Daewoo, for example. It was
- designed in Germany as an Opel Kadette.
It’s also called a Vauxhall in England, and
sold in nearly every European country. The
Daewoo version was restyled in Warren,

Michlﬂaﬁ,mﬂttnwithntherl’onﬂnm and
- named the LeMans after a French racetrack,
~But it's built entirely in Korea of parts

~sourced all over the world.

The l:'lynmh.i is even more of an interna-

“tional venture. It's based on Hlmhl:shlme—

chanicals engineered in Japan, but with a

~ body styled by Giorgetto Giugiaro in Turin,

Italy. It's built in Korea in a Mitsubishi-

~ engineered factory, from parts sourced all
~over. It's sold in America by Hyundai, but

in vet another twist, Mitsubishi is buying
cars from Hyundai and selling them as the
Mitsubishi Precis. It's now cheaper for Mit-
subishi to import cars from Korea than build
them in Japan!

We identified eight of these inexpensive
cars on the American market. In addition to

‘of Mexico); Pontiac LeMans [Korea) and Chevy captives from Japan: Sprint, Spectrum and Nova [by way of California).



the Hyundai Excel/Mitsubishi Precis and Daewoo LeMans,
Ford is importing a Mazda-designed Festiva from Korea as
well a8 a restyled Mazda 323 assembled in Mexico and labeled
a Mercury Tracer in this country.

Chrysler's Dodge Colt is a Mitsubishi Mirage built in
Japan, while Chevrolet's Sprint started life as a Suzuki
Cultus in Japan. Chevrolet dealers also import the Isuzu [-
Mark from Japan and ecall it Spectrum. Then there's the
Chevrolet Nova, a Toyota Corolla assembled in Ameriea of
Japanese parts.

We did our track testing at Los Angeles County Raceway
in Palmdale, our photography at El Mirage Dry Lake, and
our back-to-back driving loops in the high-desert foothills of
the San Gabriel Mountains,

The average price of our eight “low-cost” Third World
cars—even including the Hyundai—is a heady $8560, despite
$M-a-month wages in places like Mexico.

Mercury Tracer

Our testers unamimously picked the Mercury Tracer, nee
Mazda 323, as the best ear in this group. Happily, there's
more than just a trace of the 323 left in the Tracer, despite its
move to Mexico and a facelifting by Ford designers in
Dearborn. At first glance, the Tracer seems much more
rounded than the 323, but in fact, it's identical except for
replacement grille, taillights and bumpers, plus repositioned
body side moldings.

The Tracer will soon replace the Lynx in Mercury's lineup.,
It's available now as a 3- or b-door hatchback. A Tracer
station wagon is on the way. Our group thought our test 5-

Teat by Bsch Taylorn Photos by Studio 10

PRICE WHEEL-
BASE AS THANS- BASE LENGTH WEIGHT

MANURACTURER/MODEL PRICE TESTED ENGINE MISSI0N fin.} fin.) (i)

Chevrolet Nova £8548 £11,007 T4-hp SOHC J-spoad 957 186.3 2250
1.6 liter Indine-4 mutomatic

Chevrolet Spectrum 7709 8287 T0-hp SOHC 5-speed 84.5 1588 1800
1.5-6ter Inling-4 manual

Chevrolet Sprint 5995 B509 48-hp SOHC e st BE.4 141.1 1550
1.0-fter Inling-3 manual

Dudgl Colt 5407 7138 68-hp SOHC 5-spead 237 1573 1000
1.5-ter Inline-4 marual

Ford Festiva 5765 BOOO" 58-hp SOHC 5-speed o0.4 140.4 1750
1.3-liter Inline-4 manual

Hyundal Excel 5195 5690 68-hp SOHC 4-5peed a7 180.9 2150
1.5-fitar Inling-4 manual

Mercury Tracer B3G4 oass T1-hp SOHC S-spesd 847 182.0 2158
1.6-Hitar Inline-4 manual

Pontiac LeMans 7000 8000* T4-hp SOHC 5-spoad @9.21 163.7 2153
1.6-liter inline-4 manual

*Estimaia

Best speed while weaving th saven cones placed 100 ft, apart; the higher the speed, the batter the transient handling,

1.
g. G-lonces gansrated during st

-state cormaning eround a 200-R.-dia. circle; cw = clockwisa, cow = counlerclockwisa.

The numbear of standard-size grocery bags that will stand uprighi (1-in. crush space parmittad) in trunk with rear seats up.
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Ford Festiva

The Festiva is really in o different elass from the Tracer
—part of the *micro-mini group.” In erowded Japan, thisisa
popular market segment, bot the Festiva, Sprint, Daihatsu
BODGE COLT Charicde and Subaru Justy are the only shoeboxes of this size
: - to make it to America—so fur.

Diesigned by Mazda, the Festiva is azsembled by Ford's
door was “prettier than the usual 5-door hateh,” and surpris-  partner in Korea, Kia Motors, though the drivetrain is built
mely roomy for both passengers and cirgo, The interior i= by Masda, Like the Tracer, the Festiva has been given
identical to that in the 323, heavy, rubberized bumperfirdams front and rear, with

Said our testers, “All controls are where they should be.
Instrument cluster iz exeellent, everything can be read at a
glance.” The Mercury Tracer's bucket seats came in for
special praise: “Fabrie seats are s nice luxury in this price
range, and give an exeellent seating position with plenty of
hesgilroom,”

Muastly though, our testers were impressed by the chassis,
“Responsive, quick and more sporty to deive than its
appeirance would suggest,” as one tester put it, Our testers’
summations were unanimously glowing, The quality of fit
and finish is a tribute to the Mexicin workers in the new,
highly automated Hermosillo factory.

TEST RESULTS

GAS MILEAGE BRAKING INTERIOR TEST ROAD
(EPA eity/ Ya-MILE M. SLALOM' SHIDPAD? THUNK SPACE TRACK TEST OVERALL
PM test} [sec. ix mph) 0-50 mph {sec.} {E0-0 mph) {mph} fewicow) SPACE? INDEX* RANKING: AANKINGE RATINGT
225.54 19.732 [ 69.38 16.54 126.8 5541 TV T4 15 150.78 L] -] L]
ari2r 47 16 568 f 71.95 14,19 140.7 5251 T0/.72 15 136.00 B 5 A
A44/37.72 20 480 @& 6943 15,00 1164 54 58 TiLT2 B 13419 5 4 3
aTr28.57 18603 @ 71,90 1827 125.0 56.05 68,73 11 147 56 T 3 4
39137 .20 17.890 & T5.80 10.39 113.8 55.30 T4l TE B 13790 2 2 2
2973025 18853 @ 7012 14,599 127.0 5382 T3/ 74 11 144 04 4 B8 7
2812686 17.744 @ T5.7T% 12,19 135,56 57.80 T TG 11 160.569 1 i | 1
31/35 64 18.405 & 7332 12897 1374 5447 T 14 157.06 3 T ]

4. Front-seal width = headroom = legroom + rear-seat width = headroom = legroom + 1000

5. Points are awarded from best (1) to worst (8) in each category. Fewest iotal points ranks first, and so on

6. Subjective ranking on the road by a team of lesters; cars are graded by “feel,” independeni of test track results,

7. Average ol Tesi Track and Road Test ratings. Road Test scora breaks bes Bold numbers show besi parformance.
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body-side molding= that continue the
bumper line. The 1.3-liter 4-cylinder is
essentially a smaller version of the
Mazda 1.6-liter Four in the Tracer. The
Festiva weighs 400 pounds less, so
performance of the two siblings is virtu-
ally identical.,

Even with just 58 hp, the little Fes-
tiva zoomed 0 to 60 quicker than any
other car in this test. It had the shor-
test braking distances, too, and was
near the top in our handling triale.

The Festiva is a blast to drive—a
modern-day Mini Cooper. Qur testers
praised the “positive” shifter, “respon-
give” steering and “stable” handling.
“I'd have no qualms about driving this
car Bl-plus all day; lots of fun and
surprisingly steady, with great gas
mileage,” said one tester.

Even those of us who like the Festiva
have a hard time thinking of it as a
“real” car. The Festiva is “just a skate-
board, a perfect college car, or second
or third family car for everyday run-
ning around.”

Our testers were unusually enthusi-
astic about the Festiva. “This car is
pure fun, peppy and impish, but also
well-mannered and cute.”

Chevrolet Sprint

We liked the Sprint. But with only 48
hp from three cylinders, it's also about
the slowest car we've tested since the
Volkswagen Beetle: The quarter-mile
in more than 20 seconds is slow.
Chevrolet has come up with three
different versions: There’s the normal
Sprint we tested, an ER model set up
for maximum fuel economy (54 mpg,
EFPA City, the best in the country) and
the Turbo. The Turbo raises horsepow-
er from 48 to 70 and adds the usual
sporty steering wheel and such, but

alsp raises the price to where other
Mini GTs are better buys.

Owr testers were impressed with the
standard Sprint, despite some obvious
shorteomings. Everyone called it “cute
and fun,” and typical comments were
“loud, slow, flimsy and too much fun!;
noisy, tinny, full of vibrations. 1 love
it!" As one tester summed it up: “Actu-
il performance is a five; perceived per-
formance is a 10."

Dodge Colt

Compared to the Festiva and Sprint,
the Colt is a full-size car. It feels big and
sturdy, and as one perceptive tester
put it, “It's hard to believe this is a
stripped Japanese economy car. 1t has
the confident road feel of a good Ger-
man machine.”

The Colt is well on its way to being
the universal economy car. [t's built in
Japan and sold all over the world in
everything from stripped econocar to
hot-rod Turbo versions. In America,
you can buy it at Dodge, Plymouth or
Mitsubishi dealers. Soon, Yugo dealers
will also be selling the Colt, this time
built in Malaysia and called the Proton
Saga. Then there's the Hyundai Ex-
cel—a restyled Colt—not to mention
the identical Precis which Mitsubishi
dealers will sell next to the Mirage.
That's a total of six nameplates on this
same car, all available in Ameriea.

Iis bax:,-' styling is getting a bit out-
of-date but, in our experience, just
about every glitch was refined out of
the Colt years ago. Colt owners swear
by them: 100,000 miles with nothing
more than new tires and oil changes
seems to be a common experience.

According to our testers, the Colt is
also quite a nice car. “This car is friend-
ly," said one. “The seals are comfort-
able and easily adjusted. The controls
are easily reached. Small touches like

CAPTIVE IMPORTS FAMILY TREE
Car Name
In LS. Original Country Assambiled Drivetrain
Market MName O Origin In Built In
Chevy Toyota Japan USA. Japan
Nova Corolla
Chevy Isuzu Japan Japan Japan
Spectrum -Mark
Chevy Suzuki Japan Japan Japan
Sprint Cutus
Dodge Mitsubishi Japan Japan Japan
Caolt Mirage
Ford Aulorama Japan Korea Japan
Festiva Festiva
Hyundai Mitsubishi Japan Korea Korea
Excel Mirage
Mercury Mazda Japan Mexico Japan
Tracer 3za
Pontiac Cpel Garmany Korea Korea
LeMans Kadetle

BOX SCORE: Japan 16, Korea 5 Germany 1 Mexco 1. U5 A 1

that make a big difference as the miles
go by."

Pontiac LeMans

We were looking forward to driving the
LeMans, but instead of the German
road car we expected, the Opel-de-
signed, Daewoo-built LeMans is more
like Japanese econoboxes from 10 or 15
vears ago: mediocre-handling, under-
powered, uncomfortable and sprinkled
with superficial “American” styling cli-
ches,

The 4-door LeMans looks something
like a Ford Tempo while the 3-door we
tested seems too stubby and cluttered.
The black plastic taillights ard rear
quarter-window louvers were specifi-
cally eriticized by our testers, The Le-
Mans reminded one tester of Bill Miteh-
ell’s famous line: “Styling a small car is
like tailoring a dwarf—it never looks
quite right.”

In our testing, the LeMans was an
average performer in everything ex-
cept fuel economy, where it barely beat
out the heavier, automatic transmis-
sion Nova for last place.

Both at the track and over the road,
our testers complained about the Le-
Mans' curious handling. As one tester
put it, “This car has a very top-heavy
feeling. It swings and sways, and wan-
ders from side to side. It doesn't inspire
confidence.”

Other deficiencies noted by our test
ers are uncomfortable seats, cramped
rear leg- and headroom, vague shifting,
poor plastic trim, lots of shakes and
rattles, and severe axle tramp over
rough surfaces.

Chevrolet Nova

The Nova, a rebadged Toyota Corolla
assembled in Fremont, California, at
the NUMMI joint venture factory, is by
far the bigpest and most expensive of
these captive importfjoint wventure
cars. The Corolla’/Nova is, as one tester
put it, “perfect for what it is—totally
competent family tl'nn'ipuﬂutiun, total-
ly generie, totally duoll.”

‘Tghe Corolla has been around for quite
a while, and it's getting pretty long-in-
the-tooth. Still, it's a straightforward,
dependable, surpnsmg]}r comfortable
sedan, with no rude surprises,

Cur group specifically liked the
seats, driving position and overall com-
fort, and complained only about minor
annoyances. The worst feature of this
particular car, and the one that kept it
from a higher finish in this test, was the
power-robbing automatic transmission,
constantly hunting up and down for the
right gear.

Our advice: In any of these small
cars, order the 5-speed. 1t makes all the
difference in the world in driveability,
fuel economy and driving pleasure.

(Plense turn o page 148}
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Or does he? \We test 10 pocket-size radar
detectors against the top-rated full-size Escort.

BY RICH TAYLOR, Contributing Editor
Photos by Brian Kosoff

n our November 1986 issue, we
compared 10 full-size radar detectors,
plus the pocket-size Passport. Since
then, a new generation of miniature
detectors has hit the market. We
assembled 10 of these for this test,
including the Passport.
As a control, we also included the winner
of our November test, Cincinnati
Microwave's industry-standard
Escort, plus the mid-sized
Autotronics Snooper D-4000,
which is billed as pocket-size.
Cincinnati Microwave was
very upset with the results of
our November test. Specifically,
they thought that its Passport
should have finished second to
the winning Escort. CM blamed
the Passport’s poor showing on
our use of a Radar Ready Mount
to hold the units during testing.
The Radar Ready is a clear plastic "
shelf held to the windshield by suction
cups, and Cincinnati Microwave's engineers .
claim that these suction cups distorted the | i‘
microwave signal to the Passport’s small rfj
antenna, while not interfering with the
signal to the larger radar detectors. s \»
For this test, we tried every detector,
including the Passport, mounted both on and

off the Radar Ready Mount. We found m.
absolutely no measurable difference when e
using the Radar Ready Mount to hold the i‘
Passport or any other detector, miniature '

or full-size.

Clearly, the Escort is the best radar
detector around. Its performance is
dramaucally superior to any other full-
size detector, as well as any mini.
When it first came out, the Escort was
the most expensive detector on the
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market. This is no longer true—which
makes the Escort not only the best
performer, but something of a bargain.
Escort was redesigned in 1980 to
reduce interference from other micro-
wave sources, like burglar alarms, door
openers and other radar detectors. We
tested an older Escort belonging to one
of our staff members, and found that at
least on K-band, it was inferior not only
to a 1987 Escort, but to all the current
pocket-size detectors in our test group,
as well. If you have an Escort with a
serial number lower than 400,000—or
any other older radar detector, for that
matter—you're in the market for a
replacement. Radar detector technol-
ogy has changed so fast that a 5-year-
old unit may not give you ade-
quate warning.
Combining the re-
sults of both of our
tests, we find that

n the majority of highways, the most
convenient way for a police officer to
stay oul ol sight while operating his radar is
o aim into a bind corner. We used the
same comer as in our November test,
As in our previous test, the Escorl was
able 1o find the radar from a half-mile
before the comer. Consisten! with the
results of our previous test, Passport was
easily the best of the minis, but not as good
as the mid-size Snooper on K-band. The
poorest-parforming minis, the Maxon and
Road Alerl, were less than a quarter-mile
from the radar before delecting it. Mo
detector in this group had lo round the
comer before sniffing out Smokey. How-
ever, this may have been due to an early
morming mist giving better reflectivity to
the radar. In clearer weather, they might

CRIA, ROADD PATROL LINIOEN |

to tripods and used alternately in tests.

the best full-size detectors are better
than the best mini. But, there are
drawbacks to a full-size detector. An
Escort, for example, weighs a hefty
18.5 ounces and measures bY x 44 x 1%
in. By comparison, the Passport mea-
sures 4% x 2% x ¥ in. and it weighs just
fi ounces.

This makes a Passport (or any mini)
literally pocket-size, while full-size de-
tectors must travel in your briefease.
Although the Snooper and Maxon claim
to be “pocket-size,” the only pockets
they'd fit are those in an overcoat or
army fatigues.

Just about any modern detector, full-
or pocket-sized, will warn you in time to
avoid police radar. A police radar gun

Analbes 1 7

DETECTOR
PERFORMANCE

OVER A HILL

Detectors were tested atop a mioo-
wave-neutral shoebox lid as well as the
suctlon-cup mount used last time.

e usad the sama hil as n our
Movember test of full-size detec-
tors. Once again, the Escorl was best in K-
band performance—and n the absence
of the full-size Uniden which won this
category last tima, best in X-band as well.
On either X-band or K-band, the Escort
can pick up radar from nearly a mile away,
which is truly impressive.
Parformance of the minis is not as good
by comparison. This is a situation where a
police officer is not lkely to use an instant-
on radar gun, 50 being able 1o detect the
radar before the crest of the hill is of

transmits a beam that's about two lanes
wide at 500 ft. from the gun, and four
lanes wide at a quarter-mile. Since it's a
relatively low-powered transmitter,
and depends on a signal reflected off
your car in order to judge your speed,
the practical limit for police radar is
about 1600 ft. for automobiles and 2500
ft. for big trucks, That's also about the
practical limit for an officer to swear to
visual identification that will stand up
in court.

Even the worst radar detector in this
test can pick up an X-band signal from 2
miles away in a straight line, and under
ideal conditions the best start blatting
their warning when the radar is still 3
or more miles ahead. K-band is weaker,

True pocket-sized detectors include: |A) Uniden RD-%; (B)
Sparkomatic Road Alert 30; [C) BEL Quantum; (D)

Passport; |E| Radio Shack Road Patrol 30; |F) Cobra
Trapshooter Micro; [G] Whistler Spectrum 2;

and |H] GUL G3005. Bigger pockels are
needed for [I] Snooper D-4000
and [K] Maxon RD-1.
Winner Escort |J] k&
full-size.
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utmost importance. On some police cars,
the radar is wired inlo the ignition and is
a broadcasting.

The best of the minis was the Passport,
noticeably better than the mid-size Snoop-
er. The poorest ol the mins, the Maxon
and Road Alert, didn't find the radar until
after they'd crested the hil. Unfortunately,
that's also after the radar has gollen it's
chance to find them.

but in a straight line you might still
have a mile of warning,

The tricky situations are around cor-
ners and over hills, where the experi-
enced radar officer will aim his gun so
that he nabs you just as you turn into
his beam,

Good radar detectors are sensitive
enough to pick out police radar at the
very fringes of this diffuse signal, and
selective enough to discriminate be-
tween & legitimate X-band or K-band
transmission and many (but not all)
fulse alarms triggered by garage door
openers, CBs, other radar detectors,
airport radar, mierowave transmis-
gion towers, even high-tension linez,

Accurately measuring false
alarms is difficult, because of eon-
stantly changing real-world condi-

POPULAR MECHANICS » JLILY 1987

DETECTOR PERFORMANCE

IN A STRAIGHT LINE

5 in our full-size detector test, the

was the the besl, wilh a
range in excess ol 4 miles. The Passport is
virtualy identical on X-band, not quite as
good on K-band. In fact, Whistler's surpris-
ing Spectrum 2 was nearly as good as the
Escort on K-band. Good sensitivity also
haips pick up instant-on radar as the police
trigger their guns o caich motorists ahead

sures litter dash in long-distance test.

of you, Standard operating procedure with
instant-on radar s 1o sel tha unil on HOLD
and then wait for a gap in traffic. When the
next group of cars approaches, the officer
releases the woLn button and zaps the
group. The radar locks in on the fastest car
and—9 tmes out of 10—the officer writes
up the first car in the pack. Advance
warmning of these bitzes parmits you 1o lel

tions. Several detectors in our lest
group were fairly immune to falses, but
probably because they weren't sensi-
tive enough to be affected by anything
short of a thermonuelear explosion, in-
cluding police speed radar,

Our car-to-car interference chart
gives some idea of susceptibility to false
alarms triggered by other detectors. A
casual test performed during the Auto
Editor's daily commute indicates that
the most resistant detectors to false
alarms are the Escort, Snooper, Cobra,
Maxon and GUL,

As you can tell from our test charts,

someone else go first. Even the worsl
pocket-siza detectors can find radar from
aimost 2 miles away in a straight ine. If al
roads were flal interstates—and all radar
officers aimed their units right down your
lane—any one would do. In the real world,
they aren't, they don't and it won'L

the Escort and Snooper are sensitive
units with superior discrimination. The
Cobra, Maxon and GUL are, to put it
kindly, not among the best performers.

Some of our test detectors are literal-
ly clones—the same electronics with
slightly different styling sold under a
different name. Specifically, the Cobra
Trapshooter, Hoad Patrol XK, Road
Alert 30 and Uniden RD-9 are seeming-
lv identical. However, as vou can see
from our test results, their perfor-
mance varies significantly, Some of this
can be attributed to assembly line vari-
ations, or perhaps to differing specs for

different marketers,

Our test waz done using an X-
band MPH Industries K-55 und K-
band Kustom Electronics Faleon,
among the most popular handheld

RD-1 o
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police radar guns,
Out on the highway,
when you're nudging

In the best of ecir-
cumstances, any radar
detector in this group

will give you adequate

the national speed tim- X-BAND K-BAND OVERALL

it, what vou need is a warning. But the per-
warning beep that can 1. ESCOAT 1. ESCORT 1. ESCORT formance gap between
be heard above the ra- 2 PASSPORT > PASSPORT & PABSRORT the best and worst is

dio and gets you to tap
the brakes now. One

mtar i QUANTUM
noise” was often an- 5 L
other's  “attention- [ 7 SPECTAUM.
grabbing beep.” We RCAD PN
suggest you only buy a 8. COBRA

detector you can re- jio
turn, just in case its

3. UNIDEN, SNOOPER.

ROAD ALERT, MAXON

3. SNOOPER, UNIDENM,
CUANTUM, SPECTRLUM

3. SMOCPER, UNIDEN,
CUANTLR

significant, and could
mean the difference
I between a narrow es-

6. SPECTRALM cape and a costly
7. COBRAA, 7. GUL, COBRA, sprinkle of points on

ROAD PATROL FOAD PATAOL your driver's license.
8. GUL Unfortunately, when

10. ROAD ALERT. MAXDN

audio warning drives
you erazy or proves to be inaudible.
Every detector also has an array of
lights to provide a visual warning. It's
important that you be able to tell the
difference between X- and K-band sig-
nals instantly, without looking away
from the road. While rarely used on the
open expressways because of their
short range, K-band radar gives little
warning to even the best detectors. A
K-band signal requires immediate ac-
tion on the part of a motorist, but the
relatively high-powered X-band units
will often give a mile or more of notice.
Signal strength indicated by flashing
lights and beeping tells you how close
you are to Smokey, and helps to sort
out false alarms. On many units, one or
two warning lights and a lazy “peep”
indicate faraway fuzz or some X-band
pollution from alarms, and other
sources. More lights and faster beeps
mean “watch out!” Any full-bore alarm

with no preliminary buildup means
you've just been zapped by the “in-
stant-on” radar. If you hit the brakes
immediately, vou may escape detec-
tion—police radar won't lock onte an
accelerating or decelerating object,
only one moving at a steady speed. Just
remember not to collect the traffic be-
hind you when you cram on the binders.
A ticket beats an accident any day.

Until recently, all false alarms were
on the X-band., Now, Rashid Radar
Safety Brakes for heavy trucks also
operate on the K-band. Only Escort,
Passport and a new GUL model (not
the one we tested) have eircuitry that
claim to sereen out Rashid false alarms,
Right now, only a relative handful of
18-wheelers are equipped with the Ra-
shid eollision warning system. But as
mare of them hit the road, you'll need a
detector that can tell radar and Rashid
apart.

CPOLLUTING™
DETECTOR

CAR-TO-CAR INTERFERENCE

modern world is filed with micro-
wave radiation, According o the ex-
perts, up to 25 percent of all radar tickets are
effoneous, moslly because the same air-
port radar, motion detectors, CB transmit-
ters and garage door openers that set off
false alarms in your radar detector can also
trigger Smokey's radar.

10. ROAD ALEAT, MAXDMN

-« TRIGGERE FALSE ALARMI IN:

it comes to rating ra-
dar detectors, price is
no indicator of quality.
That's why we did this test, m™

RADAR DETECTOR SOURCES
SHEL Micro-Eye Quantum ($330), BEL-tronics,
Ltd., 20 Centre Dr,, Orchwrd Park, NY 14127,
(B4 E-2288; in New York, (716620522,
BCobra Trapshooter Micro (30000, Dynascan
Corp,, 6500 W, Cortland 8¢, Chicage, 11 60635,
[RDOI2R2-T2ES,
®Escort ($245) and Passport ($286), Cincinnati
Mierowave, Ine., One Microwave Plua, Cinein-
natl, OH 452495502, (B0015422- 1608,
sGUL Glons (220), GUL Industries, 23870
Craftaman Rd., Calabasas, CA $1302,

(B0 MER-250R,

EMaxon RD-1 (£100), DAK Industries, Inc., 5500
Remmet Ave., Canoga Park, CA 91504,

| SR RS- (S,

®Micronta Road Patrol XK (3200), Radio Shack,
Tamdy Corp., 1700 One Tandy Center, Fort
Worth, TX T6102, (817 H0-2300,

®Snooper D-4000 ($130), MS1, 116-32 Chairman
Oir., Dallas, TX 76243, (S000442-3574.

mSparkomatic Road Alert 30 (8200), Sparkoma-
tic Corp., Routes 6 and 208, Milford, PA 15337,
(B0 EEL-RETL,

wUniden BD 3 (3270), Uniden Corp. of America,
6346 Castleway Ct., Indiannpolis, 1N 46250,
(17 42 ey,

SWhister Spectrum 2 (£330), Whistler Co,, 5
Lyberty Way, Westford, MA (1556,

(H1 T W32

CILAMTLM

COERA

ESCORT

GLL

*
e

W N

LINIDEN E 3 »*

*

SPECTRUM

Superheterodyne radar detectors pro-
tion, which can trigger false alarms n other
detectors. Instead of Smokey, you can be
picking up nothing more than your fellow
commuter,

We tested for false alarms by bringing
every combination of detectors bumper-io-

bumper. As you can see from the chart,
compared to last Novemnber's, the pockal-
size delectors are more prone o false
alarms than their full-size counterparts.
They also emit more spurious radiation, thus
causing more false alarms. The cleanest
deteclors are Snooper and Spectrum when
either giving O receiving radar rumors.
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A California reader drives off with a Nissan Hardbody V6
in our Customize-This-Truck contest.

rum roll, please. And
Dthe winnah is: Larry
Wood, who elaimed

the Nissan Hardbody d4xd4
King Cab SE and drove it
back to California, the
American epicenter of auto-
motive passions. Larry qual-
ifies to design outragecus
custom cars by dint of de-
gigming Hot Wheels toys for
Mattel for the past 18 years,
Liarry's entourage of vehi-
cles includes a rear-engined
sidewinder Buick V6 "3
Ford street rod, a "32 Nash, a 429
powered "46 Caddy for daily driving,
and a 1913 Harley-Davidson which he
keeps in the living room. They really do
that kind of thing out in California.
Larry does all of the work on these
toys himself, (except for the chrome
and paint). So he's certainly ready to

POPULAR MECHANICS = JUILY 1587

rage here now, Everywhere
you look there are Porsches,
Audi Quattros, Ferraris. So
why not & pickup that has the
look, power and handling of
the sports set?”

Larry specified a blue-
printed Nizsan V6 motor,
even though a lot of entrants
insisted on the last standhby
af the hot-rodder—a small-
block Chevy. Larry wants Lo

Pt PHOTO BY CLIFF GROMER

Larry Wood accepts Nissan lkeys from Editor-in-Chlef Joe Oldham

[right] and PM Publisher Dan Coleman.

perform the radical customizing he's
suggested for his new Nissan. “Living
in car-crazy California there are enough
big-wheeled, 4wd mini-trucks to jam
the freeways,” says Larry. “They hard-
ly make heads turn anymore. Everyone
seems to be driving them, Seems that
the hi-buck, hi-tech sports car is the

supercharge and intercool
the 3-liter V6 with the crank-
ghaft-driven blower mount-
ed low and protruding through the
grille. Moving the radiators, battery,
spare and fuel cell to the rear will help
with front-to-rear weight balance, and
0L X rear suzpension and brakes give
dwd independent suspension. A full
belly pan should clean up the aerody-
namics on the bottom of the truck,

9
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{MTERCAOLER

FRoT MOUNTED, cRANK DRIVEN
SubERLALG ER

F
ehtuE oL ConiEe

complementing the NACA
duct, air dam, wind and alua-
minum bed cover “to help
keep traction when we get
alongside a Ferrari on High-
way 1 through Big Sur.”
Larry's well-planned
graphies treatment comple-
ments the hi-tech ground-
effects style built into the
bodywork. Mote how it ac-
centuates the radiator in-
takes flanking the bed.
Larry claims, “I could eas-
ily build this very trick truck
in my own garage and be

4
MoET) Th Rl Fad LuisdT Baiauce 1

VE - BLUE FRIUTER: MoTER L Fl.ll'L T [ 28 TN “-

oW ERED
W' i MMERL DRNE
ICLE EAHT BRALES[4 STEERING

[INETE  CONWRTTE.S

okl
EROMT SuRPELTIOA |

looking good by next sum-
mer, Wanna go for a ride?
You bet!

We got hundreds of en-
tries that suggested the only
thing the Hardbody needed
to complement its 140 hp V6,
b-speed transmission, alloy
wheels, light bar and trick
paint job was a set of person-
alized license plates belong-
ing to the winner.

While the people from
Nissan were impressed with
that kind of testimony to the
product they sell, that's not

REAR. MOUNTED
Rmum B’<

K

!

how to win a “Customize-
This-Truck™ contest. Final
determination of the winner
was made by Editor-in-Chief
Joe Oldham from the final-
ists that Assistant Auto Edi-
tor Mike Allen had selected.

Some other entries, he-
gides the ones shown here,
are worthy of mention. If
yvou'll recall, the picture of
the Hardbody we uzed in the
original story announcing
the contest in the August 86
1ssue was reversed. Several
sharp-eyed readers brought

 IERIET ALumium, A

STAMILESS GYHAUST
< SETERA  IalibE
% BrLLy maed

eyt AEL zMccice

CovalLETE 'nBEFERDELT
BEAR. “urcpgurmicsd  EBom
& BO0TX

Ll ALuANum  BELLyY PR

WP SONE e Georis yERE, LaveR Rackos,

that to our attention, al-
though some others sent
such faithful drawings of the
truck that they copied the
reversed “SE" letters on the
door still reversed,

There were a good num-
ber of entries that called for
that old standby of the hot-
rodder—flames, While cer-
tainly attention grabbing,
we were looking for some-
thing a trifle more contem-
porary. Ditto for the entry
showing the waterbed in the
back. ™

100
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embellished with streamlined light bar on cab roof.

Other entries include working diorama (top right| built by Victor
Buccola from Loulsiana. Drawings top left and center of page are
from Roger Margulies of California. Details of his photographer's do-
all support truck include camera tower, side-mount platform, light
box, developing chamber. John Reilly of Yonkers, New York,
designed a pickup cap that doubles as a fishing dinghy (abowve]
Design [left], submitted by Peter E. Solomon of Glen Ellyn, lllinois, is

POPULAR MECHANICS » IULY 1587
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an incredibly smooth ride in most models, even

?-wﬁﬁb blasting through seas that would hammer you

mnto u mass of Jell-0 in other designs.

What's more, you stay dry while navigating the
rough stuff, Strakes and hard chines surrounding the
wetted surfaces keep water away from the cockpit at
all speeds. And despite the fact that you're ripping
along at close to a mile a minute, the low seating
position and wraparound windshield keeps wind blast




than crawl spue unmt.
But space is not what these boats are nil ahﬂut

Would you complain that a Ferrari isn't roomy? This
is not to say you ean't overnight on a musele boat
—vyou could, if dockside washrooms were close by.
These boats are built for racing, and the PM test
team gave them plenty of it, wringing out five of the

sprinting for the horizon, from
center and moving clockwise: Well-
craft Scarab |, Thunderbird Formula
F206& LS, Donzi Z-21, Chaparral
Villain Il Sea Ray Pachanga 22,




Thunderbird Formula F206 LS: Nicely balanced profile and quick.

impressive 350 Magnum, a 270-horse fre-breather that
pulls extra power from a big GM block via high-rise intake
manifolds, They were tuned to perfection by Merc's Test
Center professionals. The drive system for each boat was
MerCruiser's beefy Alpha One, one of the toughest stern-
drives in the business.

Despite hours of prop tinkering to squeeze the last
fraction of speed from each, we found some significant
differences in performance among Lthe five essentially
similar musele boats.

Sea Ray Pachanga 22
The Pachanga 22 won the hearts of the test team for several
reasong, First, its striling lines and spaceship dash made it
look as if it was traveling 100 mph while still tied to the
dock. Second, when the lines were untied, it lived up to its
looks, with significantly higher top-end speeds than the
rest of the fleet. And when it came to the performance
course—a saltwater run with a pair of hairpin turns—the
Sea Ray also came on strong, with tracking so tight that G-
forces threatened to flatten the test crew permanently.
The boat also had more storage than any of the others,
partly due to clever use of space, There's a cutout in the

TEST PARAMETERS

Each boat was equipped with a 270-hp
MerCruisar 350 Magnum feeding power
to the prop throwgh an Alpha One stem-
drive. Props were chosen lor maximum
speed on each boatl, Top-end and accel-
efation hgures arg the resull of averagng
four tes! runs for each boat with Two
adulls aboard. A Decatur radar gun was
used lofr spead tests, while timing was
accomplished with a St Charles stop walch

Chaparral Villain Ill: Surprisingly stable rough-water ride and
sole, for example, where a hatch fits neatly over an
insulated cooler, There are also lockers in the cabin to hold a
far amount of overmight gear.

Seating at the wraparound console was comfortable, but
the bucket seats could be deeper to provide better support
during high-speed turns. We found the seat hardware a bit
light for the job, oo,

The windshield is tempered safety gliss in an aluminum
frame, providing excellent, distortion-free visibility, All
guuges are ensy to resd from the helm position, and the
padded sport wheel is ideal for tight maneuvers,

Sen Ray cleverly opened up the euddy access via a door
that stretches across the entire port side of the console—an
impressive improvement over the low craw] space provided
in most other boats in this class,

OVERALL RANKING'MAKEMODEL

| LOABeam Deadrise Weight Fuel Capacity
- Cockpit: (sq. )

| Sunpad: (sq. )

| Cabin: Useable volume (cu. ft.)
Sleeping Pad: (sqg. fi.) o
| Siowage: (cu. ft)

~ Seating Space

1. SEA RAY PACHANGA 22
| 227967223135 Ib_63 gal.
14.44.Cozy bul more than Adequale

17.26 Smadeat n the fleet

B.02 Also on the smal sde and nx'lrernn.l'u dark
| 37 9Merely average
55,08 Copious and extramedy well laxd oul
5+ Prsh, secure and comiortable

Hull Construction: (see key)

HU RT, WaFG 55, In. PU

| 20.37 Eawy movement fore and afl

24,44/ Spacious bul access blocked by radar arch

10.29 Rioomy but ditticult entry: agress

43.6'Moderate size bul comfortable and wel ighted

23.5 Adequate but hardy substanisal
&'Mal uncomiortabio; sobdy buil

1LY CR, 3 LY WH, WdFG 55

Top-end Speed: (mph)/Ranking
~ Acceleration 0-40; (sec.)Time Ranking

Fit-and-Finish: Ranking

58.23.1 Sets the pace

[ 10973 Maderate but stil spritsly
51'.\35-2-791119-11'&5 ocornarng, highl Stesnng
l_ﬁru-cu_'l'g },};’Eﬁl‘lﬂ:% avcedent uss of space

57.18: 250k performes
| 9.98/210ne of fhe quckest

51.521/Eacelent Irar:.hu"g E.Hj:rr pnmnu.se
ZTnpma.h'll,' hardware EHrmﬁll 1'.Ih.l.5.|'l PETO

2600 Sea Ray Bhad . Knouvilla: TM 374014

Price as tested 528,305

Addreas

Hull Construction Key: HLU =Hand Layup, LY Perfect symme-

Layer: M=Mal CHR=Chooped Rovinn . WH =W wmﬂ"

ven Howing, Fk=Fatimal, comb. mst & rowving wheel 5

CM = Chopped-strand mat, 55= Stnnger Systen - GRUGES.

Wid=Wood, FG=Fibarglass Renlorcament. i seat and throttle
Injescted; Spr=>Sprayed; PL=F 1 position. Unhin-

Foarn Flotatice, AT=Ray Tech, comb of | dered sight lines

& liberglass, THC= Te-Axial kberglass & Corerma from helm.

04

doesn't interfere
with gauges.
Seats secure.
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exceptional stability at top speed; inexpensively packaged.

One shorteoming in the cabin is the lack of hatches to
provide ventilation for overnighting. The Sony stereoin the
dash has speakers in the cockpit and in the cuddy, both
piving exceptional sound quality.

The powerlift engine hateh is foam padded and does a
good job of keeping engine noise down, but it seemed a bit
flimsy and had a tendency to wobble during raising and
lowering. The swim platform eontains the muffled exhaust
gxits, which are smooth looking and reasonably quiet,

Seq Ray has a speecial fiberglass layup process for its
Pachanga hull, which it likes to keep close to the vest. They
call it Ray Tech and, raughly, it eonsizts of a eombination of
[aminates and woven roving, No chopped roving is used.

The Pachanga 22 iz a standout sport boat in so many ways
that we had to make it our number one choice.

3. THUNDERBIRD FORMULA F208 LS

Sea Ray Pachanga 22: Extraordinary speed and spritely handling.
Wellcraft Scarab |

The Scarab, which many congider to he the progenitor of
the popular high-performance boat, is still the boat to beat
in this elass. It ran a very close second in top speed and
bested the Sea Ray Pachanga 22 in acceleration and in the
performance course.

The Scarab’s appearance is exceptional and the fit and
finish are top notch. But the entry to the cuddy cabin
requires contortions that most of us can't perform comfort-
ably. And the racy-looking radar wrch makes it tough to get
to the sunpad on the stern. Further, at higher rpm the test
bout digplayed a slow but annoying porpoise. And we foumnd
a rouph ride in choppy waves at speeds more than 30 mph.

The windshield, trimmed low to match the line of the
boat, is not high enough to deflect wind—and worse, the
frame runs directly across the line of sight of the driver.
Also, the seat control at the helm sticks out into the
wilkway between the two forward chairs just far enough to
bark the shins of an unwary skipper.

These points aside, however, the Scarab | i a dynamic
speed machine, Every fitting in the boat is high-grade
marine quality and battleship tough—Bomar Marine hateh-

( Pleaee i v et 144}

4, DONZI Z-21

5. CHAPARRAL VILLAIN Il

20'67/947722/3190 1b.43 gal,

22'67101°/22.5 /3375 Ib.'56 gal.

22'/86° 22 /3325 Ib.G5 gal.

17.93 A real light soueazi

19.18/Tight but stil adequale

"_31.3-3\@{:1\!101.:5

18.68 ' Ayerage bul more than adequate

21.45/Largar (han most

1.9‘32MEFH-|:I|EDU1 adequate

9.53/50id but unremarkable: |lacks veris halchas

8.83 Avwrage. haadroom sdremely kmisd

9.69/Dificult éﬁtr'y"r_!-.";rﬂ 55

“3B.13 Comiartable

4525 Exira baam halps n this category

3B.75 Too thin; extremely uncomiortable

_i-?.ﬂ'ﬁ Side pockets highly appreciated

B.07 Todaly madequalo

44,47 Excopional space well used

B4 Den_p buckst seais forward adds 1o securily
“Combination WR & CM, WdFG 58, Inj. PU__

6'Generally pretly Spartan

&' Uncomiorable; does nol foel woll bl

| HLU THC, W Ti-Ax 55, Spe. PU

I 1Y WH. 1 LY O, Wi TG 55, Spr. PU

54.48/5/'Slowesl. prop suspecind

56.08/3 Reasonably quick; loud due o side exhausi 55.2/4 Awerage

9.631/Chickest hore, skinms tike nots

10.39/4/ Average

54.47/5/Sloppy sieenng: skdes on comers

53.59:4 E xcellenl mough waler rida; tracks l.l._lElIerng '53.14/3/Siable .e.ll.-!-..pe-r.-rr oulstandng in o waler

3Excellert seating, plush sleeping area

4 Manimalist apprl:_aach: mcﬁ_hgnrage evident

| 10.57/6Way oll the pace

|5/ Nce upholstery. but detaling decals nick easily |

831725 536,995 $27.748
18104 Biscayne Bivd, N. Miami, FL 33160 P.O. Box 887, Talovasi, FL 34270 P.0. Drower 928, Nashvile, GA 31639 —
Elbow rest aft of ) Offset wheel Wheel severely
throttle partiou- hard to get wed restrices view of
larly appreciated to. Racing con- Instruments. But
in rough water. trols mean vital switch and
Gauges somewhat trim function iz throttle are po-
condensed an located out of y sitioned for com-
instrument panel. the way. fort and access,
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BY STEPHEN A. BOOTH, Electronics Editor,
and FRANK VIZARD, Contributing Editor
Photos by Brian Kosoff

muggling isn't the usual way PM goes

about getting electronics gear for

test stories. But in the case of digital

audio tape (DAT) technology, we felt

like we were trafficking contraband when we

acquired a recorder purchased at retail in

Tokyo and carried through U.S. Customs to

our lab. Why the intrigue? Because DAT

recorders are facing a ban on importation in
proposed legislation before Congress.

Digital andio tape (DAT) promises to be

the music medinm of the future. It renders

sound quality on a par with digital compact

disecs, but in a smaller package. Moreover,

DAT provides the opportunity of digital re-

cording to hi-fi enthusiasts—a feature which

the playback-only CD lacks. This very asset
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Avallable only in Japan now,

Sharp's RX-X100 digital audio tape recorder

has controls and displays similar to today’s

conventional analog decks. But the cassette itself [Inset)

is half the size of current tapes, and stores 2 hours of music.




CASSETTES:

SMALL TAPE, BIG SOUND

The first digital audio cassette recorders have just hit the street in Japan.
Here's how they compare to the compact disc.
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prompted by the mnnic n
that DAT makes mirrnr—imnge

and that this ahility will greciitate sy e s

robbing private copying and criminal piracy.

Our theoretical understanding of DAT,
and our instincts, told us this contention is
uninformed and unfounded. Indeed, DAT can

sound splendid—but it doesn't make bit-for-
bit clones of CDs any more than today's
conventional analog cassette decks do.
Here's the story.

The DAT recorder

The DAT deck we obtained, Sharp's RX-
X100, sells for about $1300 in Japan. So do
comparable machines from Aiwa, Hitachi,

REC
MUTE

tion tncrmu ; P
size as mmm-nmmmmu,m._ e
DAT cassette is hall the size of today's
analog cassettes.

Sharp's RX-X100 is loaded with controls
and features—many of them similar in func-
tion to those on analog decks. Operationally,
we found the DAT recorder to be both famil-
iar and strange. Though its front panel
sports the recording controls of a conven-
tional deck, the tape transport system re-
sembles that of a videocassetite recorder.
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TRANSPORT SYSTEM

MAGNETIC TAPE

DAT—HOW IT WORKS

Digital audio tapa's lransport systam (nght) works ust
ke thal of a videocassatle recorder, Once inseried in
the deck, the cassatte’s protective iid opens and the
tape is extracted and wrapped 90° around the head-
bearing drum. As the tape moves pasi the drum from
left to right &t '/ in. per second, the drum rotates coun-
lerclockwise at 2000 rpm (middss right). This combina-
lion yields a recording speed of 123 in. per sec-

ROTATING HEAD-DRUM

heads write and read information in

an altemating pattem.

And, of course, the machine shares the
digital storage format with CDs. In
artual recording, this entails different
parameters than those we've become
accustomed to with analog decks, We'll
elaborate on this later,

Like a VCR, the DAT recorder re-
quires a few seconds for the tape to exit
the cassette and load into the record/
play tape transport system. Also like a
VCR, it will disengage the tape and
enter the Stop mode if the transport is
left in Pause for an extended time.

The functional similarity to a VCH is
most apparent when accessing individ-
ual tracks on the DAT cassette. Like
VCRs that reverse up to 15 units on the
tape counter before moving forward in
the Play mode, the RX-X100 first over-
shoots the desired selection by 25 units,
swiftly rewinds to the B-unit mark, then
counts down to zero—at which point

ond—E65 times faster than today's analog cassatie
decks. Because the tape is held at an angle o the
drum in a helcal pattern, the drum's two magnetic
tracks
across thie width of tha tape instead of longitudinaly
mmm.mhmmﬂwma.m
space-saving arrangement provides two hours of in-
formation on a matchbox-size cassette. Because
each of the two heads is mounled al a different azi-
muth, the information-bearing tracks are [eid down in

across the width of the tape—instead of
longitudinally along its length, as in
fixed-head analog decks. Though the
tape in an R-DAT deck moves at only
{0,815 centimeters per second (about ¥
in. per second), the head-bearing drum
rotates at 2000 rpm. This yields a wrii-
ing speed of 3. 133 meters per second, or
123 in. per second.

That's fast compared to analog cas-
sette decks, which record and play tape
at 1% in. per second. Consequently, R-
DAT provides two hours of record/play
time on a matchbox-size cassette. The
tape measures the same '%,, in. wide
as today's analog cassette tape. But the
use of a high-density metal formulation
permits more information to be stored.

At the standard record-speed stated
above (there are two optional schemes),
R-DAT decks sample the music at &
rate of 48kHz (48,000 times per secand)

the music begins.

The tape's fast-advance and re-
wind speed is awesome—200-
times normal playback speed.
That's not as fast as the access
time between selections ona CD,
but it's more than 12 times faster
than an analog deck.

Just like CD, the deck gives
you direct access to each music
track. Simply punch in the selec-
tion number (even by remote con-
trol) and the tape speeds to the
designated point. You can pro-
gram selections to play in any
order you like.

Helical mordin]g‘e
The reason DAT acts a VCR

is because it shares the same
helical-scan recording scheme.
The type of digital cassette deck
available today is called R-DAT,

and assign each sample of 16-digit code
comprised of ones and zeros. Though
the sampling rate differs from the
44.lkHz used for CDs, theoretically,
the results are just as good. DAT yields
flat frequency response from 4 Hz to
22kHz (beyond audible range) with an
impressive 96 dB (decibels) of signal-to-
noise ratio, The best analog cassette
decks weigh in around 75 dB, CDs, by
the way, are limited to 75 minutes of
music storage,

Sampling variance

DAT records at 48kHz and plays back
tapes sampled at that rate. But the
machines also have a playback sampling
rate of 44.lkHz—just like CD's—for
prerecorded DAT cassettes that music
companies might or might not sell.

What DAT doesn't have is the ability
to record at the 44.1kHz sampling rate,
This means a CD ean't be copied
in direct, digital form, because
the machine has no way to con-
vert the incoming 44.1kHz signal
for recording at the 48kHz sam-
pling rate. Therefore, the digital
signal emanating from a CD must
first be converted to an analog
signal (within the CD player)
which is then re-recorded digital-
ly by the DAT machine.

Even if the CD player has di-
rect digital outputs (some do) and
the DAT plaver has direct digital
inputs (some might), the dispari-
ty in sampling rates would still
prevent direct cloning. Even the
improbable insertion of a sam-
pling-rate converter between the
two components would not work.
That's because most CDs are in-
scribed with a Copy Prohibit
eode, This code triggers a mecha-

for Rotary. Just like a VCR, the
DAT deck's magnetic heads are
mounted in 8 rotating drum that
“writes” data in diegonal tracks
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nism already built into every
DAT deck that prevents the ma-
chine from recording the encoded
material.
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ROTATING HEAD

TAPE (SEEN FROM BACK SIDE]
HEAD-B

TAPE
DIRECTION

The DAT deck’s inability to make
direct digital-to-digital dubs is inten-
tional, It represents an attempt on the
part of hi-fi manufacturers to address
the music industry’s concern that DAT
decks will facilitate widespread copy-
ing, either for personal use (in car DAT
players) or for criminal trafficking in
bootleg dubs. The music industry re-
mains apprehensive, and is lobbying for
the incorporation of an anticopying de-
vice that would prevent the recording
of CDs in any manner. (For more on the
legal aspects and car stereo applica-
tions of DAT, see this month's Elec-
tronics and Audio columns. )

Hands-on!

While politicians debate the propriety
of home digital recording—or any home
recording at all—our practical experi-
ence with DAT indicates it's far from

DRUM ROTATION 2

TRACK SCHEME

TRACK WIDTH: 0.01 36MM (ABOLIT &/10,000 IM.)

OPTIONAL TRACK- [0.4MM)

GUARD BAND
b, =7  0.1MM)
ROTAT
e TATING HEAD
38IMM
'ﬁﬁh\ GUARD BAND
[0.1MM]
] }_f ],
& g S

)
OPTIONAL TRACK-D [O.4MM)

the clone-maker some think it to be,

Because digital-to-digital recording
isn't possible, the input signal must
pass through an analog stage. The qual-
ity of the analog electronics will deter-
mine how good a signal the DAT deck
will record, but some deterioration is
inevitable, possibly in frequency re-
sponse and definitely in signal-to-noise
ratio. You can think of this like the
process used to make a photo print,
with the CD's digital signal being the
negative, If direct digital recording
were possible, the DAT copy would be
a print made from the negative. But
because the CD's signal must be con-
verted to analog before recording, the
DAT dub has the imperfect resolution
of a print made from a print.

Besides this signal deterioration that
is inherent to the recording chain, our
experimentation with the RX-X100 in-

ANALOG CASSETTE—

HOW IT WORKS

In analog cassette recording, a nonrotating fixed head enters
the housing to press against the tape. The tape passes by the head at
[%& in. per second, and separate tracks for the left

are recorded simuitaneously along the
is recorded, the cassette is fipped to
on the remaining width of the tape. In
thera's no need to fip the cassette.

SIDE-1 RIGHT CHAMNMEL
\ SIDE-1 LEF.'IT CHAMNMEL

TAPE DIRECTION (SEEMN FR'U; MAGNETIC COATING SIDE)

dicates that the recording process itself
will introduce the factor of human error
to the equation—and thereby further
diminish the quality of the dub.

Flying blind
As with analog cassette recordings, the

DAT dub's fidelity to the original de-
pends a great deal upon the skill of the
person whose hands are on the controls.
Though the DAT deck's input-level di-
als and displays are the same as those
on analog decks, it's harder to make a
good digital dub. This is partly because
of the digital-recording process and
partly because of the deck itself.
Unlike analog recording, digital is
quite precise and doesn't leave room for
error—especially the error of recording
at too high an input level.
When you record an analog cassetie,
(Plense twrmn to page 155)

FEED HUB
TAKE-LIP HUB

TAFE
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‘HOW I
BOMBED

QADDAFI’

-EF‘E were three terrorist ac-
tions that wltimately drew

A personal account of an

Amerims most significant air-
combat mission sinee Vietnam: ®

US Air Force F-111Fs to American blow aga*nﬁ_— terrorism. lfrmups l:lf three F-111Fs were as-

Tripoli, Libyan Arab Republic, on igned a "mother tanker”
thenight of April 15, 1986, The first NN ;500 cutical-mile flight,

for the
which

oceurred on December 17, 1985, BY AUS AR FORCE COMBAT PILOT were. in turn, refueled. In fact, the

when Palestinian gunmen attacked

innocent travelers at the Rome and Vienna airports. The
Libvan leader, Muammar al-Qaddafi, hailed the action,
declaring that he "had the right to export terrorism to
America.”

Further, on March 24, 1986 Libvan armed forces fired
several SA-2 and SA-5 surfoce-to-air missiles at US.
Naval aircraft flying over international waters above the
Gulf of Sidra. Finally, on the night of April 5, 1986, a bomb
planted in Berlin's La Belle discoteque exploded, killing a
U.S. serviceman. Berlin police failed to connect Libyan
agents with the bombing. But U.S. government communi-
cations intercepts concluded that Qaddafi was responsible
for the atrocity, the same man who had supporied terrorisis
throughout Europe and the Middle East.

The fate of the Libyan leader became intertwined on the
night of April 15 with that of a 43-year-old U.S. Air Force
colonel—the author of this article. The American flier was
piloting the lead F-111F in an 18-plane Air Force strike
force assigned to bomb military targets in Tripoli, the
Libyan capttal. One of three squadron commanders, the
colonel delivered four 2000-pound laser-guided bombs to
Quaddafi's headguariters at the El-Azziziva barracks, adja-
cent to the Bedouin tent where Qaddafi often resides.

The Air Force colonel is an intense but amiable southern-
er ivho holds a master's degree in laser physics. He agreed to
relate his personal experiences during the Tripoli Raid on
the condition that he not be identified, an obvious security
consideration. The colonel's Navy counterpart on the raid
also agreed to an interview under a similar request for
anonymity. Their tales of precision aviation in an electronic
age bear all the complexity of neurosurgery, with references
to night-vision video, forward-looking infrared radar,
bomb-run inserts and terrain-following techniques. The
discussions produced the following new information about

colonel hooked up 11 times during
the long night mission to Libya. ® The Air Force fighter!
bombers observed strict radio silence prior to the strike, even
during refueling. Hence, the joint Air Force/Navy operation
was chorepgraphed completely by careful timing. ® The F-
111F that was [ost, resulting in the deaths of Major
Fernando Ribas-Dominicei and Captain Paul Lorence, may
have been hit by any number of Libyan defensive systems, or
they may have hit the water inbound to the target while
trying to outmaneuver a Libyan missile, There is no
evidence that any U8, aircraft were struck by ground fire. ®
The Libyans emploved the most sophisticated air defense
ever encountered in the history of U.S. air combat, firing a
full array of SA-2, SA-3, SA-6, SA-8 and French CRO-
TALE surfoce-to-air missiles, ® Due to strict rules of
engagement, designed to limit damage to nonmilitary
targets, at least one F-111F crew fought through the missile
batteries to their target, only lo discover an electronic
malfunction. Because they couldn't guarantee that their
bombs would not damage civilian areas, they fought their
way back out to sea and dropped their ordnance in the
water. ® Only fwa F-111Fs were assigned to strike Qaddafi's
barracksioffice in the El Azziziya compound in downtown
Tripoli. Qur author insists that the notion of essassinating
the Libyan leader was never discussed by mission planners
or strike participants. “Qaddafi personally wasn't the tar-
get," he says. “I say that absolutely, categorically, because if
was not the mission’s objective.”

In the aftermath, American aircrews quietly bore the
brunt of public opprobrium for "collateral” damage suffered
in the Libyan capital (inevitable “in the fog of war,”
according to the author). But there have been no significant
terrorist acés in Europe or America since the night of Aprif
15, 1886, Unfortunately, it's too much to hope that Qaddafi
has been silenced. —The Editors

& we came up on the coast, |

remember thinking, I'm

flying the first airplane

aeross the target. We'd had

detailed mission planning involving

many, many airplanes. But everything

was coordinated off the timing of the
launch back in England.

So if the EF-111s didn't get to their

Muitiple refuelings of the fleet of F-111Fs
was important part of the mission.

POPULAR MECHANICS » JLILY 1987

station on time, we were going to be
gitting ducks. If the Harm and Shrike
(antiradar missile) shooters from the
Navy weren't firing thelr missiles on
time, I wasn't sure how many planes we
would lose. If the air crews weren't
flying the ground track they were sup-
posed to be flying, there was a high
probability that they would hit each
other because our TOT [time on target |
was really compressed to saturate the
Libyan defenses.

A AT O BY CRFORIE HAL

We were completely com-out on our
way to the target—no radio communi-
cation whatsoever. [ had no idea wheth-
er the Navy had launched. | had no idea
whether anybody was where they were
supposed to be,

The first time [ ever saw or heard
another airplane was 40 seconds prior
to my bomb release, when I looked up
and saw a Navy A-T firing a Shrike at a
radar emitter. And boy, that gave me a
warm, fuzzy, pood feeling inside.



‘HOW I BOMBED
QADDAFI

Target: El Azziziya

Barracks

The adrenalin was up, maybe the heart
rate bt the chatter between me
and the w ipons system offiee

or ) was pretty busin

wis worried that [ wasn't flyin
enough to mamtain timing, 1

ried about the wind not i'H*It'l_Lf in the
direction it wis supposed to be in. 1 was
worrted aboul the v findling his
which would mh:
 main bart

Lo,

r offzel point,

him find 1
a. It w I
findl it, =0 there was obviously a
lot of pressure on him. And there we
only a few seconds to find the targ
because we were ve ry low to 12
pround. He moved the Pave Tack pod
[forward-leoking infrared radar] to the
i of e 1IHI-]rH*!|f .,qlui he hs l|| Lin
Lurn l:|:1| azer on the target to guide the
bombs in. He had his hands full while [
was maneuvering the airplune. 1t was
on auto pilot—and my hands and feet
'n.‘.'l"l‘i"|_'H|!'|'4I‘I||:'1l'|l‘|.' ur'[':'In-L_'|-||11'1.-..-'=— —|:r|1r l
had my hand on the throttles the whole
i to wdjust air specd. When the
got squared away, 1 pulled the
» up in what we call the Pave Tack
where vou loft the bomb, then
descend back to low level to epreszs, In

1T the

.|f‘~1'

thi meantime,
four
They come off the airplane alm
multaneously
it. Come on. Impact.
Then all hell brok
wiis puiding the homl
anti-pireraft
ple A gun, 23mm, four barrels,

F-111Fs [top] were chosen because they could deliver heavy ordnance in any weather,
Above, ground and alr crews from the Statue of Liberty Wing go through preflight checks.

sffective. 1 could see the tracers

coming up a4t us from about our seven
o'elock ]'H.:'-illllll.

Al that point, the whoo =L|||| o
bombs had made impact so 1 d
to low level to et back over the wi
It was then that 1 made my one LmrEmth
radio call of the rail on our strike
frequency: “Feet wel,” meaning we

the w atarted puid-
bombs into the target,

He was saving
Bip Time.”
loose, J

into the target,
apun opened up.

OPERATION ELDORADO CANYON

[1]) Twenty-four F-111Fs of the 48th Tactical Fighter
Wing fly the mizszion from Lakenheath, United
Kingdom. Each aircraft is equipped with Pave Tack
Forward Looking Infrared Radar and each group of
three is accompanied by a KC-10 tanker. Jix spare
alrcraft return to base as planned. and of the
remaining 18, five have various technical problems
and do not drop erdnance. [2] The remaining air-
craft strike the El Azziziya Barracks [headquarters
for Libyan leader Muammar al-Qaddafi), Tripoli
Military Alrport, and the Janzor Naval Barracks at

. LIMITED KitGDOM
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FRAMCE
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F-ITIF
MEDHTERRAMEAN
SEA
Sidi Bilal. [3) Aircraft carriers Coral Sea and America
launch F/A-18s, A-6Es, EA-6Bs. A-TEs., F-14sand E2-C
Hawhkeyes. All Navy aircraft return safely after
strikes (4] at Benina Alrfield, missile aiming sites
and Al Jumahirija Barracks outzide Benghazi. The -

entire mission iz flown in strict radio silence at
flight levels below 200 ft. Pllots who agreed to
exclusive PM interviews sald the Libyans offered
the toughest anti-alrcraft defense in history,
including batteries of 5A-6, SA-8and 5A-13 surface-
to-air mizziles.




The Navy’'s Raid On Benghazi

he naval aviator who agreed o an exclu-
sive interview with PoruLan MecHANCS
flew the new F/A-18 strike fighter off the Libyan
coast—the type's first combat mission. Hes re-
action when he saw a Soviet-designed missie
headed in his drection?
“It looked ke a Satum 5.
This whimsical alusion to the giant rocket
that defverad men 1o the moon masked he
real concern the aircrews had about tha nten-

Swing-wing Navy F-14 Tomcats and E2-C Hawkeye airborne early-warning platform flew

the latest crop of Navy plots, particuarly those
who went in “over the beach” ather Liyan
forces had been alerted.

"Thara were very few combatl axpenanced
piots on the Benghazi raid. The fact that we hit
the targeds accurately and got everybody back
thylsamsmnmttutrmmwgarm

“The key was the fact that we'd been in the
theater for two to three months and we had
looked at various contingencies. During that

cover for both the Air Force Tripoll raid and the Navy strike on Benghazi.

sity of the Libyan ground fire. These were the
piots who demoishad the Al Jumahia Bar-
racks and attacked Benina Airfield with Rock-
on the ground. The Navy pdot personally fired
Harm antradar missies al Libyan amng sies,
derying ground forces a chance o take a bead
on the A-GE all-weather penetrators as thay
completed their bomb runs

The F/A-18 jock had nothing but praise for

e, W t‘ o LINE OF DEATH'
-
EL AZZIZIVA

BARRALCKS— TRIPCILI
OADDAFTS MILITARY AIRPORT
HEADLUARTERS - -

CARRIER
TASK FORCE SHIP

time, we'd encounterad MIG-25s and SU-225,
50 wi ware pretly tamiliar with the tactical situ-
ation. And the A-6 crews were lamilar with the
area and wera highly trained.” He said the
Manty strie at Benghazi was accompished pri-
maniy with a careful mix of power and lactics:
The: entire Air Wings of both the Coral Sea and
Amenca were nvolved on a misson that be-
gan with a "dash for the launch point” from
north of Sicly. The naval aviator said the air-

Hkr?ipn ‘_.‘;‘.-i‘ =

"---._'H

GULF OF SIDRA

LIAYA
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cralt carriers refed on both high-speed transits
and “the complate alactronic spectrum”™ to

Launch was a very closaly controded exer-
cisa under total radio slence. EA-GB Prowler
jamming arcraft and E2-C Hawkeye early-
wiarmng aircraft provided support, while the
Fi/A-18s and A-TEs fired Harms and Shrikes
for the A-BE attack force. F-14s, assisted by
the dual-role F/A-18s, flew fighter cover but no
Libyan aircraft got off the ground, KA-6 lan-
kers—A-65 convertad for refusling—kept the
Navy armada in the ar.

A-TEs firing Shrke antiradar missdes fllew
oover for the F-111Fs during the raid on Thpol
Every movement of every Navy arplane was
precisely timed according to when the F-111Fs
released brakes and staried ther takeolf rol
back at Lakerheath.

“There was only one racko transmission as

2 we headed inlo the Benina Airfield target. We

issuad an alert as to what missies would ba in
the target area. There had been a lot of pres-
frike publicity in the press, and the Navy had
had a sigrificant presence in the area lor sev-
& eral months prior 1o the raid, so we were sur-
“ prisad that the Libyan defenses weren't more
alert. Everything around Benghaz was i and
there was minmal activity.

“For the A-6 drivers and weapons systems
oificars who had to deliver the bomb loads, it
was extremely tough. They were working very
hard to, No. 1, not hit the ground, and No. 2,
get lo the targat and get to the nght target.

“"Obwviously, they had a ol of anh-arcrafl fre
and SAMs to avoid. In that position, you're in-
cradibly busy and it's distracting whan paople
are shoating at you. Time seems comprassed,
and 15 mmuites seem ke 15 seconds lo the
Quys in the cockpit.”

AL JUMAMIRUA *
A-TE BARRALCKS - L -
4 HENGHAZT . BB
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were heading back out to sea,

It was also at this point that ] saw an
F-111F hit the water at around my nine
o'clock position. He was along the at-
tack axis, and he may have seen a
missile coming at him. At night, when-
ever a missile is fired, it always looks
like its coming straight at vou. So he
may have maneuvered abruptly to try
to avoid it and hit the water in the
process, [ don't know. 1 just know they
hit the water, creating a ball of flame
that looked like napalm.

And I knew I'd loat some friends.

Preparations
I'd had a tour and a half in Southeast
Agia, but 1 had forgotten what seeing
casnalties felt like. When yvou went into
a combat zone like Vietnam, vou knew
months ahead of time and you had a
chanee to think about it, had a ehanee to
say goodbye to friends and family.

It was a lot different, a lot tougher, in
a noncombat environment like Laken-
heath. On Sunday everything was fine,
and you were with your family. But on
Monday, you had to report for work at 2
in the afternoon knowing that that
night you were going to launch a com-
bat mission. [t was very difficult to deal
with. As a squadron commander, | was
very close to the families and 1 had
helped pick the erews.

Of course, crew selection was an
important element during the planming
phase prior to the strike. This was a
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clasgic F-111F mission in that the task
reguired heavy bomb loads and night,
all-weather penetration. Early on, dur-
ing early contingency planning in Janu-
ary of '86, our assumption was that
we'il be able to 1y across France. But in
those early days, we were much more
focused on a possible attack al specific
targets. We had no idea that we might
have to fly all that distance.

Onee it became clear that we'd have
to fly around the Iberian Penninsula,
refueling became a prime consider-
ation. Still, we didn't want one aspect of
the mission to be what we call a show-
stopper. In other words, we didn't want
one thing to cause the entire mission to
be in jeopardy. And there's one thing
that people have learned over and over
again: If there is anything that's going
to get messed up, it's going to be a
rejoin with a tanker. So 1 wanted to
take off from Lakenheath, join a tanker
as soon as possible, and [ didn't ever
want to have to leave that tanker until
the drop-off point near the target. The
mather tanker could then be refueled
by vet another tanker. Other mission
planning included target selection, and
what ordnance to carry. We eventually
decided on four, 2000-pounders per air-
craft for El Azziziva Barracks and the
terrorist training camp at Sidi Bilal,
and 12 500-pounders for the Tripali
Military Airport. It all came down to
the final T2 hours before the strike
when we put together last details with

Post-strike intelligence showed damage to
Soviet aircraft at Benina Alrfield, Benghazi
(top left). The Navy strilkke also completely
destroyed a military barracks in the Ben-

ghazl area |far left). A Mk 82 500-pound
bomb from an F-111F falled to deploy near

the Tripoli Military Alrport [near left] prob-
ably when the bomb's parachute retard
system falled. Strike videos [above| show
destruction of Soviet IL-76 Candid trans-

ports at Tripoli Military Airport.

the SAC erews who flew the tankers,
then filed into the theater for a briefing
by General Westbrook, the wing com-
mander. He said a few things in a
motivational kind of way. | gave a last-
minute briefing on the weather. Then
there was a stir and Gen. Charles Ga-
briel, chief of staff of the Air Foree,
came up to the stage for a little chat
with the guys. He told us how impor-
tant the mission was. And 1 thought,
Jesus, we're really going,

Gen. Gabriel also asked if anybody
had any guestions. It's ironie, but Fer-
nando asked the last guestion, He
winted to know when we were going to
go back to Libya for a second strike.
Faet is, Fernando never left Libya,

Regrouping for home

But [ had no idea who had gone down as
we flew back out through the Navy
shield and started to gain altitude, 1
had to find that damn tanker. The F-
111F has an absolutely outstanding
ground radar, but it doesn't have a very
sophisticated air-to-air radar. So we
were concerned about that.

We had a predesignated orbit point,
or rendezvous point, so0 we had no
problem when we went back to using
our navigation system. Still, there was
one airplane in our group that was
having difficulty finding the tanker for
the rejoin. I heard him telling the tank-
er that he couldn't find us and we made

{ P lsree b I panipe 1540
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In This Section:

® Torsion-Box
Workbench

® Portable Power Tool
Table

® Roll-Around Small-
Parts Storage Cabinet

e've all seen photos
of great shops with
fine tools hanging on
the walls and a foor
plan crowded with high-end
stationary egquipment. These
workshops are beauatiful to be-

la.r

PYORK

hold and the source of many a
wonderful dream. But they are
usually very expensive and,
therefore, out of reach for most
of us,

In hopes of redefining the
concepl of a dream shop—into
something more practical and
affordable—we brooght to-
gether the considerable talents of
Associate Editor Thomas Klenck
and Contributing Editor Rosario
Capotosto. The result is a 3-
piece ensemble that includes a
torsion-box workbench, a por-
table power tool table and a
roll-around small-parts storage
cabinet, Not only are these

Pt PHOTO By 0 ST

pleces innovative and afforda-
ble, they also store very com-
pactly when not in use, occupying
less than 23 sq. i, of floor space.

The individual merits of each
are discussed in the following
pages, but as the centerpiece,
the tool table demands a special
word here. Because it can ac-
commodate a lall range of porta-
ble power tools, thus providing
many of the benefits of station-
ary equipment, it represents a
real breakthrough. We will pub-
lish a second story showing
the astounding capabilities of
this piece in our September
issue.—5. W,




How to build a flat, stable workbench for your shop.

BY ROSARIO CAPOTOSTO, Contributing Editor

cabinetmaker, Well-dried
hardwood stock for the top
had to be carefully joined
and surfaced to be flat and
true. Becanse a good work-
bench top acts as a guide
and reference for all the
objects to be built in the
shop, the supporting frame-
work would be braced
against racking and strong
enough for the heaviest
work. And, to give the
bench the weight it needs to
stay puat, heavily dimen-
sioned stock would be used
throughout.

For most home craftspeople,
the expense of the wood alone
would be enough to deter them
from making a quoality work-
bench. Add to this the time and
effort necessary for preparing
and joining the heavy stock with-
out expensive machinery, and
it's no wonder that most work-
shops make do with a sometimes
rickety, and often inadequate,
work surface. Our workbench
was designed to overcome all
these problems—with a few add-

1is

ed attrac-
tions to boot.

Designed around a
torsion-box top, this bench
is economical to make and,
with a little care, will rival the
best traditional benches for flat-
ness and strength. Further, be-
cause it's not solid wood, it will
stay flat. It can be built nsing
portable power tools and con-

structed of commonly available
materials. The hefty legs are de-
signed to eliminate the need for
acomplicated framework while

POPULAR MECHANICS & JUNE 193¢




1 Trawmaes Kienick

Workbench design
Color photo; |8 #ist
Black -and-white photos: Potann Capooss
Technical art: Etgene Thompmse




~ SHOPWORK (7 «(3* |
Benchmark

adding great rigidity. This means the
space underneath is completely open
for roll-away storage—a feature impos-
gible to find on conventional benches,
Heavy-duty levelers allow vou to ad-
just the bench to any floor. And, on top,
there's a replaceable, hardboard work
surface. Thiz bench also features the
Record 52D quick-action vise, bench
dogs and long-stock support pin in the
front leg opposite the vise.

The most interesting feature, howev-
er, is the torsion-box top which, simply,
is a structure designed to resist twist-
ing and bending loads. It's construeted
by sandwiching a square-grid strue-
ture, or eggerate, between two sur-

1 Prepare aflat assembly surface by secur-
Ing leveled cleats to the floor. Scribe each
cleat to fit surface irregularities.

faces much the same way that hollow-
core doors are made. You end up
getting maximum strength with mini-
mum materials. Of course, the atness
of a torsion-box depends entirely on the
flatness of the surface that it's assem-
bled on. So, you'll have to begin by
preparing an absolutely flat surface on
vour basement or garage floor. This
step ig time consuming, but the results
make it all worthwhile. First, you'll
need to lay down a series of softwood
cleats which can be trued up for aceu-
rate assembly.

Preparing for assembly

Unless you have a wood floor that you
can screw the cleats to, fasten them
down with double-faced tape. Make
sure you get tape with sufficient hold-
ing power. Scotch Mounting Sguares
will do the job. They come in packets of

-

16 1-in. squares and are available at
most stationery and hardware stores,

Start by drawing an outline of the
benchtop on the floor. Use a large
framing square and an accurate T-ft.
straightedge. You'll need seven cleats
to support the top assembly, Cut each
cleat to 3% in. Mark seven equally
spaced cleat locations along the bench-
top outline. It's a good idea to lay
masking tape around the outline to
mike your pencil marks easier to see,
Number the cleats and cleat locations.
Each cleat will be tailored to fit one
apecific location and you don't want to
mix them up,

Most workshop floors are not flat
enough to fasten the cleats to without
first seribing them to the contour of the
floor. Place the first cleat in position at
one end of the benehtop outline. Place a
level on top and shim the cleat until the

- e

2 The inner cleats are trued by spanning
the end cleats with a straightedge. Mark
the correct height on each inner cleat.

—_—

3 Check the assembly surface to be sure
It’s absolutely flat. If necessary. fine tune
the cleat upper edges with a plane.

& Use a spacer block and straightedge

ripping guide to accurately rip the ply-
wood for the webs and Inner aprons.
{

=7 e

y '.__

\

'.,"_,./'"'.

5 Rip enough stock for ali the webs to
identical width. Then crosscut to length,
making sure that the cuts are square.

7 Using a long straightedge, transfer the
eggcrate pattern to the panel top to be
used as a gulde when driving the nalls.

8 After one side of the eggcrate |s stapled

together, check for square, and apply
slow-setting hide glue on all edges.

& Hold benchtop components in place
with plpe clamps and drive one staple at
each web Joint. No giue is needed.

| okl

9 Instead of using clamps to hold the
panel in place while the glue sets, drive
finishing nalls between each intersection.
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WORKBENCH
32" WIDE X 34" HIGH X 84" LONG

118" RAD,

COUNTERBORE
112%-DiA, X 318
DEEF HOLE

- —23-5/F
204 3337

A
BF—— —BI4"—r

3/4* TYPICAL| | 2y
10 SPACES AT 4114 358
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Benchmark

bubble centers. Seribe the contour of
the floor on the lower edge of the cleat
and cut to the line. When placed back in
position, this cleat should now be level.
Now cut the eleat for the opposite end
(No. T)in the same way and fasten both

down with three adhesive tabs each.

Next, seribe and trim the remaining
cleats to fit the floor at their correct
Don't worry about leveling
these at this point. Place cleat No. 2 in
position and temporarily secure it with
the tabs. Cut three spacers (about Y
in.) and place one of them on the end of
the first eleat and one on the end of cleat
No. 7. Lay your long straightedge on
these spacers and use the third spacer

positions.

to seribe the correct height of cleat No.
2, Repeat this on the other side of the
benchtop outline. Then remove cleat
Mo. 2, connect the marks with a
gtraight line, and trim to this line,
Repeat thiz procedure for the remain-
ing ecleats and then, lay them all in
position and check them with the
straightedge. When you're satisfied
that the top edges of all the cleats are
true and flat, fasten them down with
adhesive tabs,

Building the benchtop

Start construction of the bhenchtop by
cutting the plywood webs. Use a
straightedge ripping jig to cut the webs
straight and to the same width. Then
cut the maple webs to size and prepare
the vize support block as shown in the
drawing. Cut the long inner aprons to
size and rout the recesses for the maple

inserts, These inserts accept the front
lagserews that hold the vise. Finally,
cut the top and bottom particle board
panels about Y in. oversize.

Lay one of the panels on the cleats
and temporarily fasten it in place with
four 4d fnishing nails. Position the
inner aprons and the end web pieces
and uze pipe elamps to hold them to-
gether. Now begin assembling the egp-
crate pieces fastening each to the next
with a staple driven across the joint. No
glue is necessary., The staples only
serve to hold the pieces in place until
the box is completed.

Next, mark the remaining panel with
the grid pattern as reference for nail-
ing. Run a bead of slow-setting hide
glue on the top edges of the eggerate
and lay the panel in place. Drive 4d
finishing nails between each intersec-
tion to clamp the panel in place. Allow

Key No. Sige and description

10 %ox 2ve x 2% lnuan phywood (web)
5 ¥aox 2¥r x 3 lnuan plywood (weh)

Wox 2x 2% maple (insert

13 ?-xiwxﬂ#luuunpl wmliiun wizh]

A

B

C 5

D B ¥%ox2%x 2% huen plywosd (weh)
E o WhxPex MW sood (web)

F 5 %x2% x4 lauan plywood (web)

G B0 ¥ox 24 x 4V lnuan plhywood (web)

H 2 ¥x2bx % huan plywood (apron}
1 d 1Y, x 24 x BRI {weh)

J 3 1¥ex 2 x 2550 maple (bench dog web)
K 2 %;x 3% x B4 maple (apron)

hli g 1200 X 3% x 20M" le {apron)

M.ATERLM_S LIST—WORKBENCH

¥i x 6 x 107 plywood [vise block)
Yax B x 107 !|'I."|.\.|:r||;i [vise block)
M x 0P x ki brmrd n:lp:l
"-’i x 80V, x B2W" F] |
1% x 5% x 284" muple l.’:leat:l
s % 5% x 289" maple
!Imm-nmnhr slab)
¥in X e x 200" maple (outer leg plece)
1 X 5% x 219" maple (inner leg piece)
12 x 4 x 29V mu
crossmember nner rail)

'\2
L8]
P

e P == PG = G0

{ )

i
g
T
u

e dada

v
W

Ve X TH x 19%" maple
gmn'ter_ outer rail)
Via % 81, x B9 maple Jevelor support)

=

8 W xfxe mnpte (support deat)

2 Vhx 3% ox 99 plywood FP“ vise pacl)

1 1" dia. x 12" dowel tsm:k support)

B 2 No. 12 (h screws

B 1% No. 12 Mh screws

108 4" dia. plugs

25 M x 37 lagecrews and washers

EE* 4 & leveling jacks

FF** 1 vise Record No, G2WD )

Mige:*Leveling jacks (No. 91007} available from
Armor Products, Box 445, E. Nort NY
11731 (825 postpeaid), **Vise (No. 1 02) mvadl-
shle from Gurrett Wade, 161 Avenoe of the
Americas, New York, NY 10003 ($102 postpaid).
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Build something exciting...

Pegasus A 741 diameter hovercraft,
which floats 10 inches off the ground. It's
built from plywood and is powered by a
3.5 hp engine that runs nearly 3 hours on
a gallon of gas. Plans come complete with
drawings and a 32-page photo-illustrated
instruction booklet. Great for weekend
sports and leisure. (PL-1800—59.95)

Scuba Tow Sel Using a single
tiny fishing motor, this scuba tow
glides you along at a leisurely 3
miles per hour. Use it with or
without scuba gear; it1l work on
the water's surface or below.
Plans include full-size cutting
pattern and an illustrated instruc-
tion manual. (PL-1747—§10.95]

Tri-Flyer You grab the joystick, twist the throttle grip and suddenly you're flying
al speeds over 75 mph on land or water. That's PM's latesi high-tech hovercraft,
propelled by a 65-hp snowmobile engine that powers a four-bladed fan. Lift comes
from a 10-hp mower engine that carries you and two passengers over obstacles and
up hills. Plans inelude six blueprint-size sheets and a 60-page instruction booklet
with drawings, photos and building tips. (PL-1805—519.951

TO ORDER:

Send your name and address
with check or money order
to: POPULAR MECHANICS,
Box 1014, Radio City Station,
New York, NY 10101.

Pogrular Aechanics is o pulilicalion of Hoars
Nlogarinm, a division of the Hoars) © ln'fu:rl
vian. @ 1086 The Hoarsl Corporation. Al

rights reserved
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Benchmark

the glue to set overnight. When the
glue is dry, lift off the partially complet-
ed torsion box and carefully pry the
base panel away from the cleats. Lay
the glued-up section face down on the
cleats and drive staples at all the joints.
Spread the glue and attach the remain-
ing panel. After the glue has dried, use
a router with a flush-trimming bit to
trim the excess from panel edges.

The support system

Cut the maple ledgers to size and fasten
them in place with % x 3-in. lagscrews,
Be sure they're positioned so the lag-
screws enter the maple webs in the
benchtop. Next, cut the stock to the

10 When the glue has dried, remove the
benchtop and pry up the base panel. Then
lay the top, face down, on the cleats.

correct length and width for the legs.
Bare the 1-in. holes for the stock sup-
port pin as shown in the drawing.

Fasten the short cleats which hold
the leveler support blocks in place be-
fore assembling the legs, Clamp the leg
pieces together and bore the serew pilot
holes and the counterbores for the
plugs. Apply glue and assemble the legs
as shown in the drawing. Bore a hole in
each leveler support block and screw
the levelers in place. Then glue the
blocks to the support cleats mounted in
the legs. Glue the plugs in place and,
when dry, dress them down with a belt
sander. Then rout the %-in. round on
the outer leg corners,

Adding the final touches

Position the hardboard top leaving g
in. all around and fasten it down with
Yi-in. brads on roughly B-in. centers.

11 Glue and nall the second panel In
place and use a router with a flush-trim-
ming bit te trim the panel excess.

12 Maple ledgers connect the leg assem-
blies to the top. Secure these with lag-
screws that extend into the maple webs.

14 Glue plugs In the counterbored holes
and dress with a belt sander. Then rout a
¥e-In. round on the outer leg comers.

POPULAR MECHANICS & JULY 1987

13 Clamp the leg pleces together and
counterbore pllot holes for the screws and

plugs. Glue and screw together.

15 Scoew the adjustable levelers to the
mounting blocks and glue the mounting
blocks to the support cleats in the legs.

ONE MAN
WELL DRILLER

" SAVE HUNDREDS
| OF DOLLARS
For less than 61 per
ft. you can drill a
water well in your
backyard next
weekendl
Have all the pure,
fresh water you want
FREEI
The HYDRA-DRILL
drills water walls 50
to 200 fest deap.
Easy to operate as a
power lawn mowerl

COLOR BROCHURE!

AL AK, M1 & Outsids U S
Call {206) 745-3377

CALL TOLL-FREE
1 -800- 633-8774

l‘.‘ir el emnﬂ-wm romw
B273 Anderson Aoad
Opadiks. Alshams 36802 |
Pleaie mad yous FREE Brachure

I
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i
I
I

MAGNATRAC.

Bulldozer Kit!

LOW-COST

CRAWLER
® NEW ENGINE - E

POWERI
18 hp Twin Cylindar
® NEW POWER - |
A500 1k, Max. Pult \
® NEW LOADER -
Litts TED iba. 15 T M.
® NEW BACKHOE -
Digs & Loads 10 8 f.

Catalog — whowing
Magratiac— Kit
construction &

STRUCK-KIT Dept:PM77
Cedarburg, Wisconsin 53012
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Dawid Fairbroiher—Dave's Locksmith Sernce

Be Your Own Boss
...IN YOUR OWN BUSINESS!

Hundreds we've trained have succeeded in this
fascinating and highly profitable profession
..YOU Can Do It, Too!

Mo more hard, nasty work for me
Mow 1| have my own business and with
hardly any effort | avernge around 550
i day. Thanks for my new start in life.”
Sam Walker Prichard, Alabama

“1 opened my own busness, spare
time, seven months after | enrolled and

z " : : Iwauk veonmein 3308
made a profit of 8329 for the first week. Milwaukos. Wisconsin 53204

B. A. Deberry Litileton, Colorado Wark Part Time, Full Time — Right af Nomo.

BeaLOCKSMITH!

Get into this booming high-profit business that’s
Easy to learn — Easy to do— Easy on You!

Mever befora have money-making opportunities been so Extra
great for qualified Locksmiths, MNow lucrative regular No I Included With Your
lock and key business has multiplied a thousandiold as Cost Locksmith Training

millions seek more protection against zooming crime. BURGLAR

Yet there's anly one Lecksmith for every 17,000 people! ALARM
Make Up to $26.00 an Hour — even while learning ! ond SECURITY

Traln FAST at Homa!

You're “in business” ready lo eam $10 to $26.00 an
hour a few days after you begin Foley-Belsaw’s short-
cu‘t training. Take advantage ol loday's unprecedented
r‘tunmﬂs in locksmithing for year-round EXTRA IN-
E in spare time — or fulltime in a high-profit busi-
ness of your own. Hundreds we've trained have done
it. So can YOU! All tools plus professional Key
Machine given you with course, These plus practice
materials and equipment, plus simple, illustrated les-
sons, plus expert supervision, plus business- bul.ldms
uidance will enable you the KEEP THE MONE
ING IN! Ideal for retirement — good jobs, too.

i iraining. Cavers
all phaaes al
Burglar. Holg-Up
and Fire Alarm
sEnvicing and in-
stallation. Thig
valuable and
Eim&Ely IfaatiuEkion
inclodes all special tools and
supplies. ONLY Foley-Balsaw offers
Buch Balensive training n this
rapidly expnnding Yield as a pan of
your Lockemith resnimg

ADVAMNCED Locksmithing!
How to change cnmhlmli:m-, In-
stall and service Safe, Vaull and
Bank Safe-Deposil Box locks.
You' II'I'lrrdnl'nnlmllni and high-
Iy prafitatle

SEND FOR EXCITING FACTS—No Obligatian
Discovar what's in Locksmithing for you — how Foley-Belsaw's
d training can gve you the skill you

NJD‘l’ LIFE MORE

master-lacksmith
can dapend on o

PRO KEY
MACHINE

MORE —
ALL SPECIAL TOOLS AND

EQUIPMENT INCLUDED!

meonth fo your income ., ..
and it won'f cost you & pen-
oy axira with your lrafming.

Find out all about it!

Just fill in and mail coupon helow (or send posi- nusu FMBELSA“T INETITUTE
card} to recelve fall information and detakls by 6301 Equitable Ad | D-p! 11188
return mall. DO IT TODAY! COUPON Kansas City, Mo. 64120

There is NO OBLIGATION and NO SALESMAN Will Call—ever!

RUSH COUPON TODAY sy TSN

FOR THIS FACT-FILLED NANSAS CITY, MO. 64120

_| YES, please send ma the FREE bookiet that
ives full details about starting my own Dusiness in
ocksmithing, | understand there is no obligation

and that no salesman will cafl

Telfls now you quickly Hama
traim bo be your own boss
I in & profitable Sparetme Address
o Fullhme business ol g
your own PLUS complaie .
I dietails on our 30- Sand lar your -
RO RISK Trial Diar!  copy today! Eiale Zip -
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Benchmark

Next, cut the maple outer aprons about
Yo in. oversize in width and glue and
serew in place. Trim the edges with a
router and flush-trimming bit, Use a -
in.-rad. rounding over bit to soften each
corner of the bench,

Next, turn the bench upside down
and place the vise in position to mark
the holes for the lagscrews. After the
vise is secured, lagscrew the legs to the
ledgers. Be sure to check that the legs
are square with the bench.

To make use of the retractable dog in
the vise, bore %-in.-dia. holes across
the bench on the vise centerline to
secept a ¥i-in, bolt beneh dog. Bore the
holes completely through the bench on
G-in, centers, We finished up with three
coats of satin polyurethane. Thin the
first coat one part thinner to six parts
varnizh, and use full-strength varnish
for the last two coats,

16 After nalling the hardboard top In
place, glue and screw the maple outer
aprons. Use a router to trim the excess.

17 Place the vise In position to mark the
lagscrew holes, These holes extend into
the vise support block and inserts,

18 A drlil guige helps in boring the ¥s-In,
holes for the bench dog. Use a %-in

bolt—threaded end cut off—for the dog.
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Why not build it yourself?

In a world Ffilled with conventional automobiles, try an
alternative; create your own automotive legend for far less
than you might expect. Experience the excitement and
pride in being able to say.."'l built it mysell!"

Classic Motor Carriages is the world's largest manufac-
turer of replicars and specialty automobiles. Take the
challenge now. It's fun, it's easy and it's rewarding. Build
your own excitement today!

caLL now 1-800-252-7742

<1987 Classic Motor Carnages. Inc Some equipment depicied is optional

Fill out the coupon below and begin the most rewanding
experience of vour life

fa CLASSIC MOTOR CARRIAGES
B 16650 NW 27th Avenue, PO Box 10
Miami, Florida 33054, (305) 625-9700
Hours: Mon.-Fri. 9 AM - 11 PM
Sat 9AM -5 PM, Sun. 1AM - 11 PM
Enclosed is $1.00 ea. for a full color brochure
and consumer buying guide [or Replicar
assembly:
Gazelle Classic Speedster C
Classic TD Classic Speedster

Mame

Address

Ciry

Hirme Phione |

Bus Phone | {

Please charge on my L MasterCard [ Visa [Am Exp

ACct No Expr D

Sipnatufe

Laswtides Tai init dlaliym dd darpors in At Balimcee Wastinilon bid 1
.I“nlrmnghlm_ Bpsinny, Chicago O Hare, Cincinnati, Cleveland, Grand Junc
o, fachsonville. Hroxvilbe. LaGuandia, Memplis Mamd, MinnSt Peul.
New Orleans, Mewark, Chhlahoma Cioy. Phoenin. Biobongh, Poniland
Hend, 50 Loisis and Talbsa







OneForAll

This power-tool table gives you stationary-tool
performance from your portable power tools.

BY ROSARIO CAPOTOSTO, Contributing Editor

aking your own tools—there's

nothing more satisfving to a

woodworker. You can custom-

ize the tool to vour specific
needs and save a lot of money, Building
stationary equipment, however, is way
beyond most of our talents. But we took
stock of what is commonly available to
home craftspeople—added a little inge-
nuity of our own—and came up with a
versatile stationary power-tool center
that can be bullt easily. Furthermore, our
table was designed to be built with porta-
ble power tools, the same tools you'll use
later to achieve stationary-tool perfor-
~mance. (Note: In our September issue, we
‘will feature an entire story on how to use
' v I-lhll:.)

mounting plates. These
ll‘tmil}' removed for
- or change. Although

D the power table with the
ir saw and router, virtually any
_ power tool from a sabre saw toa
‘sander can be mounted. A sturdy
gauge allows you to cut angles and
‘table's ripping capacity, with the

Tood table M?‘r Thcaimas Kienol swsociate oo
Ey

Wr
m_ Riviais Caaoioiin

fence, is over 24 in. Best of all, you can
have two tools mounted at onece to speed
multiple machining operations. And when
you are done working, you can roll the
unit on the heavy-duty locking casters
under the workbench for storage,

Construction details

Start construction by cutting the maple
stock to width and length for the legs.
Bore Y4-in. pilot holes, counterbored for
plugs, and glue and nail the leg pieces
together. Then prepare the apron pieces
for assembly. As shown in the drawing,
cut two notches in the center partition to
allow for clamp access when securing the
rip fence. Bore a Yi-in. hole for the wiring
and cut the switeh-box cutouts in the
front apron. Then [asten the ledgers to
the short-end aprons. Temporarily clamp
the apron pieces together and counter-
bore screw pilot holes for 2-in. No. 12 fh
screws, Then install the blocking at the
end aprons,

The legs are secured to the frame with
dowels. Transfer the dowel locations
from the legs to the frame with metal
dowel centers. Clamp two blocks of wood
at the corner to guide the leg into position
and tap with a mallet to mark the centers
on the aprons. Bore the dowel holes in the
frame corners and glue and clamp the legs

Eguipped with the miter gauge |left] or rip
fence (above|. our power-tool table is capable
of a host of woodworking operations. Portable
power tools are mounted In self-aligning re-
movable plates for quick tool changes and
adjustments.




COUMNTERSINK BACK OF HMGE LEAF

SECTION VIEW
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X x mip i
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Next, cut the two plywood shelves to
size, Noteh the eorners of the top shelf
to fit around the legs. Prepare two
shelf-support cleats as shown in the
drawing. Slide the shelf in place and
then serew and glue the support cleats
in place. Serew the shelf to cleats from
below. After it's secured, glue and nail
the % = 1-in. maple edging.

Apply maple edging to the bottom
shelf and trim it flush where the shelf
will connect with the legs. After both
shelves are in place, plug all holes, sand

flush and use a We-in.-rad. rounding-
over bit to rout outer leg corners.

Next, cut the two electrical-box
mounting brackets. Fasten the brack-
ets and switch boxes and mount the
outlet boxes inside the apron. Secure
the octagonal box and bring to it the
1243 type J wire for the power supply.
Split the circuit into two lines sending
each through one switch and outlet to
complete the wiring.

Cut the tabletop base to size, lay out
centerlines and mark the back for the

two octagonal cutouts, Bore a 1-in.-dia.
hole at the corners of each octagon and
use a sabre saw to complete the cut-
outs. Our circular saw ired rabbets
cut into the underside of the base to
permit tilting of the blade.

(See note on drawing.)

Prepare the inner guides and plates
by setting your saw to 30° and ripping
one inner guide to width, Then rip the
stock for the sliding and fixed plates
(see photo No. 10) and mark a center-
line. Set the saw to 90° and rip the other

MATERIALS LIST—POWER-TOOL TABLE
Key No, Sige and deseription juse) P2 Yngxdx 8w maple 2 OMNAOFF switch
A 4 ¥ix 1% x B hirch plywood (o nmnhnibmktll 2 Bwitch eover plate
(mrter guice) E 2 ¥ x 22 x4l (ahelf) 4 Cable connectors
B 4 FHE%J"%% birch plywood 8 2 ﬁ.n:}xig'mlph{ :“n&l S Wire nuts e
{ ¥ ju 5 2 THaX magple (edge i 1 Oetagonal junction box
o % *‘J:E’-nlﬂu hireh: plyweood T 2 "ﬂuxtxl-Tmph{edmhnd: 1 Cover plate
lﬂ U 2 Yxlx 2% maple ( Taned ) 4 Cable connectors
D £ ’h x 12¥0 x 145" hireh plywoomd © Vo2 Y x 3 x 22T maple r Wire nats
lnhrhng } w 2 ¥ x %, x 220" g m"ﬂrtg:tki ] LL 2 BSurface-mount electrical box
E 2 % x 13 x I hirch plywood X 2 Vgx 1Wx 2 maple (cleat) 2 Duplex outlets with ground
{mounting plate) Y 12 in x I chowel 2 Duplex eover plate
¥ 1 ¥x 2% % 479 birch plywoosd (huse) Z fi 1%" No, 10 fh screw NN No, 1272
G2 %ex 1k x 48 maphe (edge band) AA £ No. 12 th serew with (Romex)
H 2 %x 1% x 250" magple (edipe band) BH -, |1|IJ|.iﬁ.| 00 36" No. 1 lﬁa J wire and plug
1 2 Hox ¥ox MW maple jedge band) [HN 14" No, ¥ (h serew with grou
d 2 ¥ix ¥ x I mapie (insert) ) Wi, plug FP 4 Y20 x1" capecrew, flat washer, hexnut
E % Wx2 mﬂﬂm mirl by wiood E? ;ﬁ Eﬂ'ﬁ“m rl:;jlll @Q 3 17 12-24 th muchine screw
W plate ) ¥ ishing £
L 2 1’..1 x4 x 417 mopke {long apron) GG 4d finishing nail Hﬁ"ﬂl”lﬂ! lé{qi:!ar]:: I?'!'L-;:ﬂ.bh mg::r
M 3 .'|: 4 x 2 miE: HH %" sell-Lapping screw York, Hf 10013 (§12 ) d
- E'E-lep"{ SRR et el =*Zel of four casters {m available from
NOB e ol o 4 4 Braking caster Armar Products, Box 445, E. Northport, NY
[t 8 "!-’,,, x4 x 18" maple (g KK 2 Surface-mount slectrieal box 11751 ($72 postpuid). = v
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POWER TOOL TABLE
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Adbvertisement

Don’t Blame
Your Age For
Poor Hearing.

Chicago, lll—A free offer of special inter-
est to those who hear but do not under-
stand words has been announced by
Beltone. A non-pperating model of the
smallest Beltone aid of its kind will be given
absolutely free to anvone who sends for
this free model now.

Send for this model, it will show you
how tiny hearing help can be 1t is not a
real hearing aid and it's vours to keep
free. The actual aid weighs less than an
eighth of an ounce, and it fits completely
into the ear canal.

These models are free, so we suggest yvou
write for yours now, Again, we repeat, there
is no cost, and certainly no obligation. All
hearing problems are not alike and some
cannot be helped by a hearing aid but many
can. So, send for your free model now.
Thousands have already been mailed. So
be sure to send your name, address, and
phone number today to Department 4963,
Beltone Electronics, 4201 West Victoria
Street, Chicago, lllinois 60646,

Offer not valid in California.

WOODWORKER’S
CATALOG

There are over 3,000

Constaniines )

3,000 woodwork rtems-10 heip you Biiid-Festor-Repa
Aedinesh! Ower 200 differen! woods . 150 vaneers. 500
plars . cabenet hardware . 96 How-To Books . 118
carving iools and chesets | 76 miay designs . and Bols
rmore iod Ore-5500. Rsgivt-Pnce Shopging withaul

leaing hiomg

116 Page Catalog-Only $1.00

CONSTANTINE &st. 1812

2051L Eastchester Hoad, Bronx, NY 104861

BUILD YOUR OWN
ROCKET MOTORS!

* 40 POUNDS THRUST!

* FIFTY CENTS EACH!

* BUILD A DOZEN IN AN EVENING!
Wiy o mr Cuipieg mad e mend g

WUALEE CARPLE o gheriric TR LR
MAKE TOURE(LF o vy o 1] el e e oy

Send 5200 1o
“ bept Py THE TELEFLITE EGRPURATION,

V1630 Ninshing 5L, Suanymead, Calll. 57288

One For All

inner guide. Be careful to make these
cuts straight and parallel. Then eross-
cut the guides to length.

Lay out the fixed and sliding plates
and cut with a sabre saw, Then, using a
1%-in. spacer between them, center the
two fixed plates on the base to be
sguare to the base centerline and serew
in place. Next, temporarily clamp the
two sliding plates in position so that
their centerlines, and those of the fixed
plates, are all on the same line. Lay the
inner guides on both sides of the plates
and clamp. Check that the long edges of
the inner guides are square with the
gap between the fixed plates and the
sliding plates move freely, but are not

1 Assemble the legs with nalls and glue.
Baore Ye-In. pllot holes and counterbore for
plugs. Finish driving with a drift punch,

too loose. Then screw guides in place,
“our slotted holes are cut in the inner
guides to facilitate clamping the fence
in position. Cut each hole by first bor-
ing two 1¥-in.-dia. holes and then cut-
Lting away the waste with a sabre saw.
Screw the base to the aprons. Then, use
1%-in. spacers in the long track and
cross track to position the outer guides,
To cut the mounting plates, lay out a
13 % 13-in. square. Draw the diagonals
and inscribe a circle. Where the circle
intersects the diagonals draw a 45° line,
Saw-mounting plate must be recessed
to accept the base of your circular saw.
Because each brand of saw is slightly
different, you must adapt our dimen-
sions to your saw. Drill holes for the
mounting bolts in the saw base and
corresponding Y-in. holes and %-in.
counterbores in the mounting plate.

& Screw the aprons together to make the
frame, Cut two 1% x 4Ys-in. notches In the

partition for fence-clamp access.

B Use dowel centers to transfer hole loca-
tions from the legs to the frame. Clamp
two blocks at the corners to align the legs.

5§ Slide in the top shelf before attaching
the support cleats. Screw and glue the
cleats and screw the shelf in from below.

& A drill gulde ensures straight dowel
holes. Bore 1%-in.-deep holes for 2-In.
dowels to allow for excess glue.

& Trim the maple edge band flush on the
lower shell where the legs Join. Screw the
shelf in place with 2-In. No. 12 fh screws.
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FAMOUS NATIONALLY ADVERTISED

SENTRY 55XK
RADAR

DETECTOR

FOR S
ONLY

Unbelievable But True!

As part of an enormous nation-
wide publicity campaign, USA
Buyers Network will “give away"
one million of its most expensive
radar detectors — the famous
"SENTRY" 55XKm — for the
unprecedented low publicity price
of only $29.95 each — only to the first one million
(1,000,000) readers who write to the company address
(below) before Midnight July 30, 1987.

National Speed Limit Survey
0 YES! I'M IN FAVOR OF RAISING THE 55-MPH LIMIT!

[0 NO! I THINK THE 55-MPH LIMIT IS FINE!

These are the same technologically advanced, widely
popular RADAR DETECTORS that have been
“showcased” in leading magazines and newspapers
across Americal Designed for use on dashboard or visor,
they are suitable for any motor vehicle — cars, vans or
trucks. They are the most expensive, top-of-the-line
RADAR DETECTORS ever offered by this multi-million
dollar shopping club. Yet they are now being made
available — in conjunction with this special “publicity”
campaign — at just a fraction of the selling price you'd ex-
pect to see by others!

PICKS UP POLICE RADAR INSTANTLY!

The "SENTRY" 55XK~ RADAR DETECTOR
represents the latest breakthrough in compact radar-

29°*

IF YOU GIVE US YOUR
OPINION ON THE
NATIONAL 55 MPH
SPEED LIMIT

detecting technology. Housed in a
sleek, protective black steel casing
are sophisticated electric sensors
that pickup — and alert a driver to
— the presence of operating
police radar. Its controls are sim-
ple — just turn it on. . .and wait for
near by police radar to trigger the
DETECTOR's two immediate warnings — both a red
signal light and audio tone. And because it monitors
microwave frequency (the most commonly used radar
frequency), the “SENTRY"” 55XKmw RADAR DETEC-
TOR is very discriminating against “false alarms” or un-
wanted interference.
Each RADAR DETECTOR comes complete with power
indicator light, a built-in 7Yz foot power cord adapter (to
plug into your vehicle's cigarette lighter), plus easy-to-
install mounting hardware and instructions. As with every
item offered by this major publicity firm, the “SENTRY™
353XKm™ RADAR DETECTOR is covered by the com-
pany’s money-back guarantee and has a full 2-year con-
sumer warranty, There is a limit of (2) units per address at
this low price, but if your request is mailed early enough
(before July 25), you may request up to five units. These
famous “SENTRY" 55XK~ RADAR DETEC-
TORS will not be sald at this low price by the company in
any retall or department store.
To order, mail your name and address and only $29.95
for each unit you are requesting. Add just $4.00 for
ﬁrinrﬂy one shipping, handling and insurance no matter
ow many units you are requesting. MC & Visa users
please supply Account No,, Expiration Date and
Signature. |State sales tax included in price). Allow up to
60 days for shipment. Mail to:

USA Buyers Network, Dept. RD1031, One American Way,
Roanocke, VA 24016-8032

& 1987, USA Buyen Meteork
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Generators, T uilt
Tillers, and more

_ FREE CATALDG
EXAMPLES PRICES
SHP Bnggs Honzontal 514385
EHP Tecumseh Horzonmsl £109.65
3'9HP Tecumseh Verbcal 580.95

1OHP Tecumssh Verhcal Elec 523085
5040 'Wan Toro Goneralor 523685
2 o '8 HP Engings, 500 i 5000 war
Generpiors, all af Discoun! Prces
SMALL ENGINE CITY
2612 Lyndale So, Depl. PM7
Mnngapois, MN 55408, 612°872-4288
1-B00-645-4488
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You'll need to make a few throat plates
to accommodate the most commonly
used blade angles, Use Yi-in. hardboard
for these inserts and recess the mount-
ing plates to accept them. The router
plate also should be recessed. Although
we routed a circular recess, & square
one will work just as well. Make sure
that the router is centered in the
mounting plate.

Cut the miter-gauge parts to the
dimensions given. The miter guide rail

e e o PRESENTING 4 % & 0 4
CABLE TV
EQUIPMENT

¥ EEE STARRING = % 9% %%
JE ., HAMLIN, OAK
AND CTHER FAMOLS MANUFACTURERS

PN SARRANTY PROGRAM AR F
® LEARTRT BT WS DOERALE PICEY i

® DADEHE IR D P | TORE ST HIN J Our
PO FREE CATALDG oMLY 1-B00-345-8927
FOR ALL INForsaTion  1-B18-716-5914

PACIFIC CABLE CO. INC.

Firvn MESETA VT CNPT 1 TaE
A, CA FLE

REMOVES VOCALS FROM RECORDS!
Now You can sing with the workd's best bands!
The Thompson Vocal Eliminator can remove
miast or virtually all of a lead vocal from o standard
stefen record and leave the backgroumd!
Wrile or call Tor a free brodwre and demo recond.
LT Sound, Dept. PM, P.O. Box 313
Slane Mounlalf, OA 30086 (A04) 493- 1258

He's making 3 concrete flower
pot and so can YOUl
Make and szl your own
ornamental concrede iiems
Drder your ook with over
425 alurmnum molds. prces
#nd producton trade sacnels
from watid's largest moid
manutacturer I}n[y 700

CONCRETE MACHINERY CO., INC.
PO Box A-99 Hickory, NC 28603

GO KARTS,
ENGINES-KITS-PARTS e
12 PAGE CATALDG

$100 AEFUNDABLE ¢
Largast Selection. S

L NART WORLD . " |

must be trimmed to % in. in thickness
g0 it lies flush with the table surface
when in use, Assemble the slotted ad-
justable beam by laminating three lay-
eras as shown in the drawing. Cut the
carrigge bolt head recess by drilling
successive blind holes with a 1-in. bit.
Clean away the excess with a sharp

7 The cutouts in the base are started with
1-In.-dla. holes bored at the cormners. Use a
guide to make the cuts.

8 Rip the Inner guldes and the fixed and
sliding plates. Be sure that the cuts are
absolutely stralght and parallel.

1488 Mentar Ave. Paineseille Dhio m:|
130

9 Install the fixed plates on, and square
with, the centerline. Place sliding plates
| on centerline and install inner guides.

chisel. Then rout the slot in the guide
rail with a %-in. straight bit. Take care
to position the guide rail at %0° to the
plate and elamp it in place before drill-
ing the pilot holes.

The bridge fence is designed to be
used in a closed position—when the
tools are mounted in the table—or open
position which allows stock to be passed
underneath and a tool to be hand pper-
ated from above, When assembling the
fence, first place the two guide rails
—eomplete with sides and braces atta-
ched—in the tracks of the table, Then
place a straight piece of stock in the
eross track of the table and align the
fence guide rails against this. Next,
secure the fence top with 1%4-in, No. 10
fh serews. Position the pivoting fence
gections and insert the end pins. The
pivoting fence is held in the upright
position by two roller catches. When

10 Bore pliot holes and counterbores for
the guide mounting screws and plugs.
Allgn outer guides with a 1'in. spacer.

11 Cut the clamp access holes in the Inner
guides by first boring 1Y-in. holes and
cutting the waste with a sabre saw.

12 Mount the switch and outlet boxes on
the long apron. An octagon Junction box
splits the circuit to the two tools.
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I just a short time, you can be ready (o
join one of the fastest growing industries
in Americi. .. an Indusiry where quali-
fied men mre making from $25.00 (o
$£3MLIM per howr. .. and that's just Tor

labor, Parts, engines and sccessories add
EVEN mMore (o lhe prﬂl‘ln

L

Start your own money ° m;_ malung business!

65-million small engines
are in service today!

That’s right — there are over sixty-five
million 2-cycle and 4-cycle small engines
in service ncross the U.5.A. That's the
official count from the Engine Service
Assn., and new engines are being built at
# rate of one-million per month! With
fully accredited and approved
Foley-Belsaw training, you can soon
have the skill and knowledge to make top
money servicing these engines. Home-
owners and businessmen will seek you
oul and pay you well to service and re-

BEAT INFLATION!
Cash in on the
huge demand for
small engine repair.

Work part time, full time
 right at home- we help you
every step of the way.

You receive trade secrets

and business plans.

We guide you every step of the way,
including tested and proven instructions

on how to get business, what to charge,

how to get free advertising, where 1o get
supplies wholesale...all the “tricks of
the trade™. . . all the inside facts you need
to assure success right from the start.

Increasad Incoams

“IMve had abour §
¥EAry experience
repairing small en-

pair their lawnmowers, tillers, edgers, gimes ... but re-

power rakes, garden tractors, chain pairs were only

saws, mini-bikes, go-carls, snowmo- minor. .. uatil 1

hiles, generators, snowhlowers, paint Fhiried the Fotey- -

sprivyers . . . the list is almost endless. Belome Cowrnes Walter H. Strick

Campbeil, Cabifernia
Because the small engine industry has With . 3 o Bt 1
grown so quickly, an acute shortage of )- f,z‘ ith our famous ‘learn-by-doing” train-

ing method, you get practical "hands-on’
expericnce with specialized tools and
equipmeni that you'll receive with your
traiming plus a brand-new 4 HP engine —
all vours to keep |

qualified Small Engine Professionals exists |~
throughout the country. In fact, it*s not un-
usual for a good small engine man to he "ﬁf"'ﬁ
thiee to four weeks behind in the summer

and at least 8 week behind in the winter.
When vou see how many small engines are

No experience necessary.
You don’t need to be a *born mechanic’
or have prior experience. If you can read,

SEND FOR FREE FACTS!

You risk nothing by accepting this

in use today, it's easy to understand why
qualified men command such high prices
— o8 much as 34995 for a simple tune-op
that takes kess than sn howr !

you can master this profitable trade right
at home, in vour sparetime, without miss-
ing a single paycheck. Lessons are fully
Mustrated — so clear you can’t go wrong.

Send TODAY
for this
fact-filled

FREE
BOOKLET!

offer to find out how Foley-Belsaw
traiming can give vou the skills vou need
to increase your income in a high-profir,
recession-proof business of your own,
Just fill in and mail coupon below (or
send postcard) (o receive Tull information
and details by return mail. DO T TODAY !

FOLEY-BELSAW INSTITUTE

€301 Equitable fd_, Dept, 51207
Kansas City, Ma. B4120

There is NO OBLIGATION and
NO SALESMAN Will Call—ever!

You get all this Professional equipment with your
course, PLUS 4 H.P. Engine. ... ALL YOURS TO
KEEP. ... All at NO EXTRA COST.

r-ﬂ‘ﬂ-‘ ------------------------ *-1
! FOLEY-BELSAW INSTITUTE -
{6307 Equitsbie fid., Dept. 51207 i
¢ Kansas City, Mo, £4120 @ -
1 [T YES, please send me the FREE booklet that !
: gives full details about starting my own business in }
y Small Engine Repair. | understand there is no obligation H
1 and that no salesman will call i
] 1
Telis how you guickly : Rame —_ :
{rin b1 De your oW boss i
in @ profriabe Sparstime j  Address — 1
of Fullime business of 1 1
your own PLUS complete 1 i
detaits m: uur ﬂ_? '!' ' !
NO R rial | stte Zip -
B“&F-l L --------- - - “-‘-*---J



Take Our
High-Performance

Compact For A Spin.

It gives you everything a high-performance
compact should: abundant power, smooth
handling, superior maneuverability—
you can even shift into reverse. And it's
almost impaossible to stall.

A Bosch Mighty-Midget® variable
speed reversing drill is the one tool you
need to take on every drilling job around
your home,

[ts unique permanent magnet
motor puts out far more hole-drilling
torque than the wound beld coils of reg-
ular drills. More torque not only makes
drilling easier for you, it requires less
gearing-down. So all that power can come
in a compact, light-weight, easy-to-handle
package. And heavy-duty armature wind-
ings let you push your Mighty-Midget
drill hard —without the worry of burning
it out.

132

Of course, a %" or 15" Mighty-
Midget drill will do a lot more than drill
holes for vou. Add Bosch accessories to

grind, sand, drive screws, strip paint, even I

wire-brush rust.

Get professional quality perfor-
mance and the value of a Mighty-Midget
drill, from Bosch. Ask for them where
pro tools are sold —see the Yellow Pages
under “Tools— Electric™ for your nearest
Bosch Power Tool Distributor. He can let
you test-drive other Bosch Tools, too:
sanders, routers, saws and lots more 1o
complete your power tool line-up.

BOSCH

“Quality You Can Hold On To..

C158T Hobert Bosch Power Tool Corporation

'One For All

installing these, check to be sure that
the fenee is square with the tabletop.

Two holddown clamps are used to
tighten the sliding plates on the mount-
ing plates, Remove the button ends of
the clamps by holding the buttons in a
vise while backing off the screws. Bore
clamp mounting holes through the
ghort aprons and blocking, Countersink
the maple inserts on the sliding plates
to recieve the ball ends and install
clamps.

Trim the power table edges %-in.-
thick maple and apply three coats of
urethane varnish, thinning the first for
good penetration. Apply a first coat
only to the insides of the tracks to seal
the wood and permit easy sliding. PM

13 Rout a®.-in. recess in the saw-mount-
Ing plate to accept the circular saw base,
Tailor the size and pasition to your saw.

18 The miter-gauge rall is recessed under-
neath for the carrlage bolt head. Laminate
maple stock for the adjustable beam.

15 Assemble the fence with the rails in
the tracks. Use a plece of stralght stock in
the cross track to insure square.

POPULAR MECHANICS ® JLILY 1987



The Pros And Cons Of

HOME EQUITY

escape lenders’ sales pitches for a

new type of second mortgage, the
home equity line of credit. Switch on the
radio and you're assaulted by annoying
jingles—"Call B0O0-USA-Loan, call B00-
USA-Loan." Full-page newspaper ads
tout tantalizingly low loan rates. Many
lenders have also begun exhorting po-
tential borrowers through the mail. The
Loan Depot, a mortgage broker that
arranges home equity lines nationwide,
plans to send out 15,000 letters a day to
entice homeowners to borrow agamst
their homes. And just in case the adver-
tising blitz isn't enough to woo you into
the bank, some lenders have used a
tactic formerly reserved for getting you
to put money into the bank: gving away
cameras, pocket TVs, coffeemakers and
any number of other gadgets to borrow-

ll's virtually impossible these days to

POPULAR MECHANICS & JULY 1987

BY WALTER UPDEGRAVE
lllustrations by George Retseck

ers who will sign up for a home equity
loan.

So far, this mass merchandising effort
has been wildly successful—at least
from the lenders’ point of view, Borrow-
ings under home equity lines have
zoomed from less than $1 billion in 1980
to $£35 billion in 1986, And with everyone
from banks to credit unions to finance
companies to major brokerage firms like
Merrill Lynch hawking these loans, mar-
ket research firm SMR Corp. predicts
borrowings against home equity lines
will more than double again, topping $75
billion in loans outstanding, by the end of
this year.

Why now?
Why the sudden craze for this new form
of credit? “"Home equity lines are one of
the most flexible and low-cost methods
of borrowing available to consumers,”
says Charles Humm, vice president of
brokerage firm Mermill Lynch, which
makes home equity loans in 38 states,
“It’s a hassle-free way to borrow.” Once
you've qualified for a line of credit,
there's no need to go down to the bank
every time you want to draw against the
loan. Instead, you borrow by simply
writing a check against a special account
set up by the lender. About 100 banks
across the country even allow you to use
your credit card to draw against a home
equity line. In short, all participating
lenders are making it as easy as possible
for you to get at the money,

The new tax bill has also boosted the
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popularity of these

$50,000 fbne of

loans. A treasured
tax loophole—de-
ductibility of inter-
est on such con-
sumer borrowings
as credit cards and
car loans—is being
phased out by tax
reform. This year,
you can only deduct
65 percent of the ¢
mterest on m.u.h; -

Mext year, that //
percentage

drops to 40
percent, then falls
to 20 percent mn
1989, 10 percent in

credit, the bank
might grant you a
smaller one—or
none at  all—if
you've got a lousy
credit record or
your income simply
isn't hig enough to
handle payments on
a $50,000 loan. The
way individual lend-
ers judge vour cred-
it worthiness varies
widely. Some ag-
gressive  lenders
may have more
flexible standards.
Since your home
serves as collateral

1990, and disap-

completely m 1991. But borrow-
mgs under a home equity line remain
deductible, within limits.

If the proceeds of your loan are used
for medical or educational purposes, the
mterest is fully tax deductible. Other-
wise, deductions are limited to mterest
on borrowings up to the original pur-
chase price of the house plus the cost of
all the improvements you've made.

How work

But before you join the parade of home-
owners who've already signed up for
home equity lines of credit, you should
understand how these loans work and
weigh their advantages against some
possible pitfalls.

The flip side to the convenience of
these loans is overindulgence: You may
be tempted to borrow more than you
actually need. The average line of credit
on home equity lpans is about
$40, 000—giving reckless borrowers far
maore leeway to wreak financial havoc on
themselves than with credit cards which
generally have $3000 to 35000 Limits.
Also, most home equity lines carry
variable rates. If the general level of
interest rates rises, so will the monthly
pa t on your home equity loan.

ut the most aspect of
these loans is one that the lender is least
likely to dwell on. “What people may not
realize but should know when they take
out an equity loan, is that they are
putting their house in jeopardy,” says
Donald Badders, president of the Na-
tional Foundation for Consumer Credit.
“If you default on the loan, you lose your
home."

To drum up loan volume, many lend-
ers tout home equity lines as an all-
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purpose form of consumer borrowing—
an easy way to buy a new car, finance a
vacation or even a way to pay down your
credit card balances.

But, given the high stakes mvolved,
most financial planners and credit ex-
perts st these lines of credit be
reserved for such necessities as medical
or educational expenses or for home
improvements that significantly add to
the resale value of your home. “It's very
easy for the equity in your home which
might have taken years to build up to be
quickly chiseled away by borrowmg for
vacations or other frivolous or casual
expenses, " says John Pollock, president
of New World Dedisions, a market re-
search firm that tracks consumers' use
of debt.

Terms
The terms of a home equity line will vary
somewhat from lender to lender, but
most work on the same principle: The
lender extends you a line of credit that
allows you to draw on the equity in vour
house. Generally, the lender lets you
borrow up to 80 percent of the unmort-
gaged value of your house. If your
home's market value is $150,000 and
your mortgage balance is $50,000, you
might qualify for an $80,000 line of
credit. You can draw down the entire
amount of the line or just a portion.
Most home equity lines are set up as
revolving lines of credit much the same
as credit cards, so you can continue to
borrow against the line as you repay
principal. Lenders also examine your
credit history and gauge your ability to
repay borrowings based on your in-
come. Thus, even though you have
enough equity in your house to merit a

for these loans,
lenders consider them less risky and,
therefore, charge a lower rate than for
other types of loans. Although a few
lenders may offer fixed-rate home equi-
ty lines, the interest rate on these loans
is usually pegged one to two percentage
points over an index such as the prime
lending rate, the rate banks charge to
their best business customers.

With prime at 7.5 percent, as it was at
the beginning of this year, the going rate
for most home equity loans runs be-
tween B.5 percent and 9.5 percent
Keep in mind, though, that with a vari-
able rate loan, you run the nsk that the
mterest rate—and your monthly pay-
ment—can rise.

"Il inflation takes off,” says Lewis
Alfest, a New York City financial plan-
ner, “people may find themselves at
double-digit interest rates and in finan-
cial difficulty.” For example, for a
$50,000 loan at 9 percent with a 15-year
repayment schedule (two percentage
points above prime) monthly payments
are $522. But if prime rises two percent-
age points, the rate on the loan goes to
11.5 percent and the monthly payment
increases to $585. Were prime to move
upward yet another two percentage
points, the loan rate would jump to 13.5
percent and the monthly payment climb
to $650—5128 a month more than the
initial payment negotiated during a peri-
od of low inflation.

The interest rate isn't the only cost

| for these loans. Most lenders also im-

| pose an origination fee, sometimes
' called points, equal to 1 percent to 2
percent of the amount of the ine. Thus,
if vou sign up for a $50,000 line of credit,
you pay a $500 to $1000 fee, regardless
of how much you borrow against that
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HOME

line. “Sometimes
the lower rate of a
home equity line
can be eaten up by
these costs,” says
Altfest.

Since a home eq-
uity line is another
mortgage on vour
house, you may also
have to pay some of
the same closing
costs you paid when
you bought vour
home. Fees for a
new ap-
praisal, title _
search, title in-
surance and attor-
neys' services can

the fee to lure new
CUStomers.

Verifiable
index

Make sure the lend-
er is using an inde-
pendent, verifiable
index for poicing the
loan. Most lenders
tie their rate to the
prime rate which is
published in most
daily newspapers. A
quick check can tell
you what vour rate
should be. A few
banks, however,
peg the rates on
their loans to their

add another $400 to
$700 to the cost of the loan, although
some lenders include these costs in the
origination fee.

Generally, as long as you plan to have
the loan outstanding more than a few
yvears, the lower rate will more than
compensate for the upfront origination
fees and closing costs. In their zeal to
make these loans, many lenders are
waiving closing costs and origination
fees, This is a good deal for borrowers,
provided the loan's interest rate is still
competitive.

Repayment

Repayment terms vary widely. Some
banks spread principal and interest pay-
ments on borrowings over 10 years,
while others give you 15 or as many as
25 years to repay. Other lenders allow
you to make interest payments only, if
you wish. In that case, the full amount of
the loan is due when its term expires.

While this arrangement—known as a
balloon loan—lowers your monthly pay-
ments, it leaves you with the problem of
coming up with a huge payment at the
end of the loan something that is often
impossible. “Balloon loans have gotten a
lot of people in trouble,” says Badders.
“No matter how much people try to plan
for it, that day comes around when the
balance is due and people just aren't
ready for it.”

Badders and Altfest both suggest
that, even if the lender doesn't require
regular principal payments, you should
insist on setting up a repayment sched-
ule and stick to it. This will prevent you
from being pinned down by a huge load
of debt that could easily crush you if
interest rates rise. Under these crcum-
stances, even some relatively modest
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additional expenses, for instance a medi-

cal emergency or the sudden need for a

hnew car, could result in losing your
ome.

around

Since the terms and rates can vary so
widely, it's important to shop around
before taking out a home equity line. For
example, while Society for Savings, a
Hartford, Connecticut, savings bank,
recently charged 8.5 percent (prime
plus 1 percent) for its home equity Iine.
brokerage firm Merrill Lynch pot
percent (prime plus 2 pe'n:ent] ami
Beneficial Corp., a consumer finance
company that makes home equity lines
nationwide, hit up borrowers for prime
plus 4 percent—an 11.5 percent inter-
est rate. For a $30,000 loan, paying 11.5
percent instead of 8.5 percent could cost
vou an extra $900 a year. With premi-
ums like this involved, doing some care-
ful research could pay off handsomely in
interest savings.

Beware, though, of teaser rates.
Some lenders push home equity lines
that have introductory rates as low as 5
percent. But the bargain-basement rate
lasts only a year—sometimes less—and
then goes up. “Don't just look at the rate
for the first year,” says Altfest. “You
want to choose a line that has a competi-
tive rate over its entire term."”

You can also save on borrowing costs
by comparing origination fees and clos-
ing costs. These elements are generally
considered to be the “fine print” in these
loans. A 2 percent origination fee on a
$60,000 line costs you $1200. You can
cut that in half by finding a lender who
charges 1 percent and eliminate it en-
tirely if you go to a bank that's waiving

own cost of funds, a
measure that at best is difficult to verify
and at worst subject to manipulation by
the bank. You're usually better off going
with a lender who uses an independent,
easy-to-follow index such as the prime
rate.

Get what you need

Just because your banker or broker is
willing to give you a fat line of credit, say
$90,000, that doesn't mean you should
necessarily apply for the maximum. In-
stead, you should realistically gauge the
amount of credit you need, add a bit of a
cushion for an emergency, and take out
a line for that amount.

The reason is that you'll pay an origi-
nation fee of up to 2 percent on the
entire amount of the line you are granted
whether you actually borrow against it
or not. So if you take a $90,000 line but
the most you ever draw on it is $20, 000,
you've paid an origination fee of $1800
for a $20,000 loan—effectively a 9 per-
cent fee. Better to plan carefully and
take a $20, 000 to $30,000 line and pay a
$400 to $600 fee.

The bottom line

Used properly, home equity lines pro-
vide you with a flexible, efficient and
relatively inexpensive method of financ-
ing a variety of needs. But before vou
write a check against your house, do
some aggressive comparison shopping
and remind yourself again of the inher-
ent risks in going this route. “It's wise to
exercise a little extra caution and disci-
pline with these loans,"” says Ross Lev-
m, @ Minneapolis financial planner. “Af-
ter all, the collateral you're putting up is
the most important asset vou own
—vyour home." ™

135



THE ;. BETTER
HOOME

How To Install A

DEADBOLT LOCK

lt seems that all of us are more

security conscious than we used to

be. New high-end electronic securi-
ty systems seem to be springing up
everywhere these days. And while
many of these boast truly remarkable
capabilities, it's important to remember
that any good security system should
start out with the installation of deadbolt
locks on all your exterior doors. With a
little care and the might tools you can
install them yourself and save a substan-
tial amount of money in the process.

Deadbolts come in two basic styles.
One requires a key to lock and unlock
the door from both sides. The other
requires a key on the outside, but is
easily operated with a turn unit knob
from the inside. The type vou choose
will depend on the type of doors you
have and on fire-safety factors.

If you have a door with a glass panel n
it, then an inside key lock offers more
protection from an ntruder who might
be able to reach the turm units by
breaking the glass. If your doors have no
glass, then locks with inside turn units
will work fine. The added advantage of a
lock that has a turn unit on the inside is
that you don't need a key to get out in
the event of a fire.

The choice is yours. The installation
is virtually the same.

Start by deciding where you want the | installing deadbolt locks on your exterior doors Is the first step In improving the securlty of
lock to be. If you have a hollow-core = your home. The Job requires just a few tools and a couple of hours.

esaw. 3 Bore bolt hole next, making sure to keep
Bore until pilot bit breaks through other  bit aligned vertically and horizontally. Accu-
then complete hole from other side. racy Is crucial on this job,
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door, stay just above the lockset that is
already on vour door. Hollow-core
doors are reinforced near this lockset
and, therefore, are strongest at door-
knob level. Even if vou have solid-core
doors, stay near the lockset for the
greatest strength.

When you buy vour deadbolt, you will
find directions that include the exact drill
bit sizes you will need. Make sure you
have bits to meet those requirements.
Inexpensive, adjustable holesaws work
fine. You will also find a paper template
to help you mark the exact hole loca-
tions.

Getting down to work

The hole for the lock cylinder should be
bored first. While you bore the hole, pay
close attention to the angle of vour drill
and make sure that you bore straight in.
Don't drift to the left or nght. If you are
working alone, block the door so that it
remains steady and concentrate on a

& Trace bolt plate on edge of door, then
mortise out door edge 5o plate will sit flush.
Be sure to use a very sharp chisel,

the larger hole for the lock cylinder is
finished, bore the smaller bolt hole. Use
the same procedure.

When the holes are bored, press the
bolt in place and mark around the plate
with a knife. Then, chisel out the plate
area to the manufacturer’s recommend-
ed depth. Next, press the lock cylinder
into its opening from the outside and
make sure that it catches the bolt.
Installing a strike plate for a deadbolt is a
little more involved than for a regular
lockset.

Many deadbolts come with a reinforc-
mg box to give the doorframe added

strength. Measuring for this box is criti- |

cal. Because doors often warp when in
place, simply measuring from the bolt to
the edge of the door and transfering
those measurements to the doorjamb
does not always work. A better way is to
paint the edge of the bolt with lipstick
and then, after closing the door, turn the
bolt against the door frame. The lipstick
will mark the exact spot where the bolt

will strike the frame. There's no going
wrong with this tip.

Determine the exact center of the
lipstick mark and take all measurements
off of this point. When installing a rein-
forcing box, you will need to bore two
holes and then trim them into a square
hole for the box.

Chisel must be sharp

Even if no reinforcing box is included,
vou will have to chisel out a recessed
area to accept the strike plate and a
heavier, brass reinforcing plate. The
total depth of these two plates will be
near ¥ in.

When doorframe is ready for the
strike plate, reinforcing plate and/
or reinforcing box, bore the screw
holes. The reinforcing plate will come
with heavy screws at least 3 in, long that
will extend through the door frame and
into the exterior wall studs. Install these
and the screws for the strike plate and
the job is complete. ™

v
¥l

5 SHde bolt into hole and make sure it fits
flush on door edge. Prebore screw clearance
holes, then attach with screws.

oy

¥ Slide lodkset and pin through deadbolt
mechanism, then tape to door. Slide other
half of lockset into place and attach.
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& Deadbolt k activated by flat pin that
Jolns both sides of lockset. Pin length can be
adjusted to match door thickness.




HOME

How To Repair A
BATHTUB DRAIN

epairing a poorly working tub

drain is one of those intimidating

tasks for most people. All the
important parts seem to be hidden under
the tub or inside an adjacent partition
wall. In practice, however, nothing
could be further from the truth, because
the working parts can all be r{'_mu'lmd.
cleaned, adjusted and reinstalled from
the outside. All you need to know is
what type of drain you have.

Tub drains, usually called tripwastes
by plumbers, come in two basic styles
with the same purpose, namely to close
off the tub opening so the water does not
drain until you want it to. The one on the
left is called an internal plunger. When
you flip the trip lever below the faucets,
the plunger slides past a drain baffle in
the overflow tube and prevents the
water from passing into the drain sys-
tem. This type of tripwaste calls for a

1 Two basic tripwastes are Internal plunger (left] and pop-up model [middie). Both fit
standard draln system (right) with vertical overflow and horizontal drain-opening tubes.

simple screen that covers the drain
opening at the bottom of the tub.

The second type (below right) is
called a pop-up tripwaste. When you
operate its trip lever, it allows a drain
stopper—positioned in the drain open-
ing—to fall into the opening, closing it off
and preventing water dramnage.

In most cases, the tripwaste just
needs to be cleaned and sometimes
adjusted as shown below. Accumula-
tions of hair and soap are the usual
culprits. The hair becomes caught and
the soap tends to bind it in place. If you
force the trip lever when it's stuck, you
can distort the mechanism's adjustment
which will have to be repaired as well.

—Merle Henkenius

2 To cean plunger type, Just remowve
screen. For pop-up [shown above| just pull
mechanism from drain opening.

|

N

B To remove plunger tripwaste—or vertl-
cal sectlon of pop-up—unscrew overflow
cover plate. It's attached to overflow tube.
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#& Pull mechanism from overflow tube and
clean thoroughly. Apply heat-proof

| grease, then relnstall and check operation.

B If plunger or spring arm needs adjust-
ment, move connecting rod on fitting and
retighten. Relnstall and check.
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HOME

Homeowners Clinic

BY NORMAN BECKER, P.E.

Alr-Conditioning

Humidistat
What is your opinion on instaling a
humidistat in series with my air condi-
tioner thermostat? Will this save on
operating costs?
LEON MARKS
PLANTATION, FL

The amount of electricity soved will
vary considerably with the user. A
humidistat with dehumdification
comibrol (the comtacts close when the
humidity rises), such as the Honm-
eywell model No. HYSC 1000 will do the
Job. It operates in the range of 20- to
80-percent relative humidity and sells
Jor about $45. There is a disadvantage
in connecting the controls in series. In
this case, both the humidisiat and the
thermostat coniacts must be closed for
the air conditioner to operate. If the
relative humidity is low, the air condi-
tioner will not run even though the
room may be uncomyortably hot. When

Humidistats can be wired in parallel or series
with the thermostat to allow your alr condi-
tioner to engage on high humidity.

the two controls are connected in par-
allel, the air conditioner will operate if
the contacts on the humidistat or ther-
mostat are closed. The condition that
is met first, temperature or humidity,
triggers the air conditioner. Here, you
can use the air conditioner to control
humidity by setting the thermostat to
engage al a high temperatire

Severe Humidity

I have a severe humidity problem in my
house which is 2 years old. The indoor
relative humidity levels run 70 to 80
percent during the winter months. My

double-glazed windows are constantly |

covered with moisture and the vamish is
beginning to peel. The attic is vented by
six roof vents and six eave vents. The
walls contain 6 in. of Fiberglas insulation
with plastic vapor barrier and there's 12
in. of cellulose insulation in the attic. To
take care of moisture in the bathroom, 1
have a power vent to the outside. The
range hood is not vented but there is
only minimal cooking done on the range.
MIKE TRUAX

[RON, MN

It sounds as if you have a tight, energy
efficient house, While this helps keep
your heating costs in line, il inhibits
fresh-air infiltration that would other-
wise help to control humidity. Con-

pused (o the warmer moist air of the
summer months. The moisture from
this summer air is absorbed by every-
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thing in the house including wood
JSraming, walls, floors, clothes, furni-
ture and 50 on.

When the drier, cool weather ar-
rives, the house tends to dry oul and
thereby increases the relative humid-
ity of the interior air. [f the tempera-
ture at the windmos is below the dew
point, this moisture will condense.

If this is the cause for the moisture
buildup in your house, it can be cor-
recled by ventilating the rooms. Open
the windows in each room for about
an hour during the warmest part of the
day. The dry oulside air can then mix
with maoisture-laden household air
and reduce the overall humidity,

There are other ible causes for
maoisture buildup in your house [f
your basement takes on waler after a
rain, make sure it's pumped out as
soom as possible The waier vapor will
migrate wp to the habitable portions of

| the house The dirt floors in crawl
densation problems often appear in |
the fall gqfter the house has been ex- |

spaces should be covered with 4 to 6-
mil polyethelene sheets even if the soil
Jeels dry. According to the Small
Homes Council at the University of
Mineis, a 1000-sq.-ft. howse can re-

lease as much as 18 gallons of water

per day through evaporation in the
crawl space. Try to avoid storing fire-

| wood in your basement As it dries, the

maoisture il looses will contribute to the
reiative humidity of the household air.
Another possible source for erces-
sive moisture buildwup in the house isa
clogged heating-system chimney. One
af the products of combustion in a gas-
Jfired heating system is water vapor. [f
the chimney is clogged, the water va-
por will pour into the house. This must
be checked not omly because of the
maoisture-devel buildup, but because
poisonous carbon monoride cowld be
leaking into the house as well

Screening Sun’s Rays

We live in a house out in the country in
central Michigan. In the afternoon, the
sun comes through the upper windows
and casts across some rather good
prints and paintings.

[ would be very grateful for your
advice on some form of window covering
that would largely eliminate or screen
the sun's harmful rays that have a fading
effect on the pictures. Many thanks for
whatever information you can supply.

ALBERT L. CATALLO .
GRAND LEDGE, Ml

The 3M Company has evactly what
you want. They have a product line
called Scotchtint Sun Control Films
that will cut out abowt 99 percent of the
wltraviolet rays which cause fading
and drying of pictures, furniture and
carpeting. The film also reduces sum-
mertime heat gain and wintertime
heat [oss. Scotchtint films are avail-
able in do-it-yourself kils or can be
installed by authorized 3IM troined
service represeniatives. For informa-
tion on your local Scotchtint Film
distributor, write o Energy Control
Products/3M, 220-8E 3M Center, SL
Pawl, MN 55101.

Do o have a kome-mainimance or repair prob-
lem? Send 4t fo Homeouners' Clinde, Popular Me-
chanics, 224 West 57th 5L, New York, N¥ 10013
Letiers oannot be anaeered individualy, but prob-
lemz of wide intevest will be dizrussed in the
oumn. For more home-repair and maintenancs
help, get PM's Home Care Guide, 5245 postpaid
Send your orderys) o Populor Mechanics, Bor 014,
Radio City Station, New York, N¥ 1(HO].
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pliance Clinic

BY STEVE TOTH

Door Seal Burnout

I have a Gaffers & Sattler self-cleaning

electric range model No. A38X2CW94,

serial No. 03X009305206. The door seal
is burned out. How da [ replace it?

VICTOR LUCIAND

SAN LEANDRO, CA

You can purchase the door gasket (pari
No. 1313-278) from any Magic Chef
parts distributor for about 330 To
install the new gasket, first remove the
oven door, Notice that the gasket fits
between the oven wall and the cabinet
Jframe. Loosen the six screws located
around the inside of the oven that
JSasten it to the frame. Hif the side of
the oven genily with your fist to loosen
it from the frame. Then pull the old
gasket oul. Starting al an upper cor-
ner, feed the new gosket acvoss the top,
doun one side and then across to the
center of the bottom af the oven. Now
Jeed the other end of the gasket around
the other side of the oven in the same
way. Where the ends meet at the bot-
tom, overlap the gasket and tuck the
ends behind the oven cavity. Replace
the sir serews that hold the oven to the
outside frame and install the door,

net, thread the gatket around oven
will. Tuck In ends behind oven cavity.

still Ticking
The problem is a knocking noise in the
gears of our Maytag wringer washer.
We paid a serviceman just to tell us to
run it until it stops. | understand Maytag
has stopped making wringer washers.
Do you think we could still get parts?
THOMAS W, CAMPBELL JR.
PHILADELPHIA, PA

Muaytag discontinued manyfacturing
wringer washers in November 1983
However, all functional (nemcosmetic)
paris for these units are still stocked
It's difficult to know what’s causing
the knocking [ suspect it's conving
Jrom the transmission. The gears may
be worn, or may need lubrication.

I suggest you call Maytag at 1-215-
S68-5910 to get the name and address
of the Maytag service company nearest
you If you feel like taking on the job
yourself, pick up a wringer washer
service manual (part No. 56-127)
Jrom any Mayilag parts dealer for
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about §3. It explains how to remove the
transmission. You can then send il to
the Maytag Co., Newton, [A 50208,
Attn: Customer Service. Include a let-
ter explaining the problem.

Water Torture

I have a Sears Coldspot automatic re-
frigerator with an ice maker and cold
water  dispenser, maodel No.
106, 7618440, seral No, E13409860,
Three years ago the dispenser spigot
started to leak when turned off. I re-
placed the solencid and valve unit and
the leak stopped. Recently, the leak
reappeared and [ replaced the same
parts once again. However, 1 found the
water continued to run for 2 or 3 sec-
onds when | released the dispenser
switch. 1 tried replacing the solenoid
valve again with the same results.
JOHN BANNON
EANSAS CITY, MO

Your refrigerator uses hwo separale

solenoid-operated valves—one for the
ice maker and the other for the cold-
water dispenser. It's easy to confuse
the two, The ice-maker valve
part No. 482531), is a slow-closing
valve. The cold-water valve is gquick
closing (Sears part No. 839936).
Check the part number on the valve
you installed against the above num-
bers. [f it's the correct valve, try check-
ing the water flow from the reservoir
storage lank to the spigot. Make sure
it'’s open and free from anything that
could cause your after-flow condition.
I you need to replace the tubing, order
Sears part No. 807200,

Popping Fridge
I have a Gibson refrigerator model No.
RT4C1DEDG, senial No. C92844605. It
makes a loud popping noise 10 or 12
times a day. I'm worried that the copper
tubing might rupture and leak.
FELIX FLORES
SOMES BAR, CA

Your noise is probably related (o ex-
pansion and controction of metal
parts during the automatic defrost
cycle. The refrigerator is equipped
with an electric heater that comes on
after 8 hours of compressor operafion
This heats the aluminum cooling coil
fto about 50° F and melis off any ice.
During this cycle, the parts will ex-
pard. When the COTRES
hack on, the coils cool and contract
There's a sound-level kit (Gibson No.
G-166510) available that will muffle
the noise, The kit consists of insula-
tiom which is added between the cool-
ing coils and the back of the refrigera-
tor. It costs about $3 af Gibson service
centers. To install this kit first unplug
the refrigerator and remove the evapo-
rator cover, Then, disconnect the evap-
orafor fan molor and position the
inswlation behind the evaporator. If
you feel unsure of this operation, call
wour local Gibson sevvice company for
professional help, ™

I s hisvw 0 predlem writh ey appliance, send gour
guestiom, alomg with the maodal and serial numbers,
to Applionoe CHmic, Populor Mechanics, 289 West
S7th 8., New York, NY NXOIR Sorry, bt letiers
cannod be ansuwered individually Problems of wide
imterest will be discussed in this oodimmn
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Makers of the World Famous T-50 Staple Gun

Now Brings You A Full Selection

of Professional Quality Fastening Tools
For All Your Fix-It Fastenmg Needs!

Model ETN-58

Electro-Matic Model T-50XP

Professional

ﬂua.'.‘ty' XPANDO

ELECTRIC F:iTEHINIi i\'STEH

STAPLE converis the Arraw

GUN T-HL l'- .-u" T-55 Staple Gun
o a

;I.I.I'SH' ' s malt purpoes

A Easily sfips on fremt of Staple Gun!

Permils easy fastening in

recessed areas, close corners, Muisary Mol lhln Door [y Wall
and other hard-to-get-at places

with pin-point accuracy! g 24 —n '_

Automatic Lever Feed
HOT MELT GLUE GUNS
Electronic Solid Stale
Hi-Impact/Hi- Temp Housing

= 4 Types of Glue Stix available
& Uses 27 or 4 Glue Stix
= Cool contoured hamdle
# literchangeable narrle
= Re-usable storage box
# Light weight

= Uses 4 types of Ghee Stix
» Bufli-in Drip Tray/Stand

mModel RH-200
Professional
E-Z Pull RIVET TOOLS

= Extended nose for lﬂi-h—ntwltgxu

& Uses 4 rivel sires: 3,“3'5:. 1/8%, 5/32", and 3/16"

- ..‘.

Model TH-500 Thumb Feed Kt :F"‘I‘h'r ded o easy rivet loading and ejeciion
Contfartable

Model RL-100 Light Duly

—

AHRGW FASTENEFI COMPANY, INC.

271 Mayhill Street, Saddle Brook, NJ 07662
In Canada. Jardel Distributors. Inc., 6505 Metropolitan Blvd. East. Montreal H1P 1X9 Quebec

Available al all leading Hardware, Home Cenler, and Discounl Department Stores everywhere.







SHOPWORK (/7 (/A

Piece-Keeper

An easy-to-build small-parts cabinet.

BY ROSARIO CAPOTOSTO, Contributing Editor

ow many times have youn
spent about 20 minutes
searching for a specific
box of screws or the
brass escutcheon pins you
bought last summer—you know
they're in the shop somewhere
—only to discover that the box is
nearly empty and the

easy to identify the contents and
determine when to refill.

The cabinet also features a
built-in, adjustable-height steel
roller housed behind the draw-
ers. Use the roller to support
workpieces on the outfeed side
of our portable power-tool table

the drawer panels that hold the
cups. Use solid maple for the
drawer guides, drawer [faces,
cabinet trim and as edge band to
conceal the plywood lamina-
tions. Note that the ZVi-in.-thick
post (part L in Materials List)
that supports the roller is made
by gluing three pieces

hardware store is, of
course, closed. Well,
take heart, because for
most shopworkers,
keeping organized is an
ongoing struggle. This
is true especially when
it comes to organizing
the hundreds of small
parts required for all
types of shopwork.

In an effort to end
some of the chaotic
clutter, we present this
simple 6-drawer, roll-
around storage cabinet,

of Y4-in. maple plywood.

Begin by cutting the
cabinet's plywood pan-
els, to the dimensions
given in the Materials
List, using a portable
circular saw. This in-
cludes the sides, back,
partition and top and
bottom. Next, glue Y-
in.-thick = %-in.-wide
maple edge band to the
edges of the plywood
panels, as indicated by
the drawing. Only the
partition (D) does not

The easy-to-build cabi-
net provides storage for
120 items such as
screws, nails, nuts,
bolts, wood dowel pins,
plugs and other hard-to-find
parts, Each drawer holds 20 9-
ounce clear plastic caps. The in-
expensive cups are available at
supermarkets and convenience
stores. Unlike most small-parts
cabinets, this system allows you
to remove a cup and bring it right
to the workbench or job site.
And, since the cups are clear, it's

Compact and portable, this small-parts cabil-
net [left] utilizes clear plastic cups for stor-
ing nails, screws, nuts and other hard-to-
find items. Cabinet houses 120 cups.

Cabinet design: Rosana Capotosio
Color photo: IR Rou
Black-and-white
Technical artizt:

v Rosanio Caponosm
ugens Thompson
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Cabinet features an adjustable-height outfeed roller that stores
behind the drawers. Lise roller to support long boards when
working on the torsion-box workbench or power-tool table.

or a standard table saw, planer
and jointer. The roller can be
adjosted to hold oversize stock
when you're working on the tor-
sion-box workbench, too. Note
that the compact, portable cabi-
net requires less than 4 sq. ft. of
floor space and stores neatly
against the workbench.

Cabinet construction

As with the other projects in the
Shopwork Guide, this cabinet
can be constructed using porta-
ble power tools. Build the cabi-
net from %4-in. maple-veneer ply-
wood. Use less expensive lanan
mahogany-veneer plywood for

receive edge banding.
An easy way to “clamp”™
the edge band in place
until the glue dries, is
with masking tape (see
photo 1). Before assembling the
cabinet, bore a l-in.-dia. access
hole in the partition so that yon
can take out the carriage bolt
and remove the roller assembly,
if necessary, Also, glue and nail
two post guide strips (K) to the
partition. Then, cut a Y:-in.-wide
* 12V-in.-long slot in the back
panel to accommodate the car-
riage bolt. To do this, first bore
two Yz-in.-dia. holes to establish
the top and bottom of the slot.
Then, make two parallel plunge
cuts with a circular saw to estab-
lish the slot width. Cut through
the last bit of wood with a sabre
saw (photo 2).

143



SHOPWORK (A%

Piece-Keeper

SMALL PARTS CABINET
2PANIDE & 24°-DEEP x 28-3F-HIGH

REDRILL HWOLE

TOY 1057 Db, ey
i nlL

[2 REQD )

1 L4 T T
334 & 3347
DRAWER—TOP VIEW

=

I'M[ﬂl' plywond

v. = 20k r.: za'x.. maple plywood

3 % 1000 % m ywnood (top)

3 % A = B ﬁpﬂw

S5 2044 x 204" maple plywood (hack)
X X Liah |

e x Thx 22 {trim)

% ¥ x 1§ maple (drawer guide)

e x 84 x 22° maple (drower fiee)

¥ x 18 x 20 vooel (chrawer)
’.l;'-dm. X ]'111'1"I|.'|.|'|h\-r:n:lv’.a:'lﬂh~

L—=TOwmE O8N =
Rl == - m_;‘f

[dﬂuwst_g.?
K 2 MixBax i'-ﬁ'nuphphmml
{

* 1 é'r'a,r-:%'m-ple ywood (post)
N W et
x RE

o* mtu-'wiu-mke
vl E_i;—i-.n]ﬂ'&ee‘lmm

1 . x 3V aodt, i
H 2 W corner brace i
5 lmﬂ-nr_:lurphﬂ-it:ﬂﬂl
T 12 8d common nail cut to 184" long (stop)
i} 2 2 No. 12 th screw; W -dia. maple plug
v 14" No. 8 th screw; Woadia. maple plug

Northport, NY ll'l'31 nIEuur
ort! BEL
casters (No. T5003) costs $72

---sml roller (No. mmunumu Nhy

Wade, 161 Avenue of the A.uwrluu ew York,
NY 10013, for 85,10 postpald each

Assembly procedures

Bore screw-shank clearance holes and
Y-in-dia. ®  Yein.-deep wood-plug
holes at each screw location. Glue and
screw together the cabinet with 1%-in.
No. 8 secrews. Coneeal each serewhead
with a %«in.-din. maple plug. Next,
make the T-shaped post that supports

the outfeed roller. Attach the roller to
the eross support with two corner brae-
es (R).

Cut % x % x 18-in. drawer

guides (G) from maple stock. Each
drawer panel slides between two pairs
of guides,

Bore three pilot holes in each guide to
accept 3d finishing nails. Also, bore a
Wein.-tlin. » ¥-in. hole 1% in. from the
end in 12 of the guides.

The holes accept 1%-in.-long dowel
rod sections that act as drawer stops
(J). Be sure to use these 12 parts as
lmwer drawer puides.

g

When installing the guides, use spac-
er blocks to maintain uniform spacing.
Use a 1¥g-in.-wide spacer block to
separate one pair of drawer guides from
the next. Use a ¥-in.-wide spacer be-
tween the upper guides and the lower
guides, Wrap three thicknesses of

masking tape around the %i-in. spacer
to create clearance for the panels to
slide (photo 6). Glue and nail the guides
to the cabinet sides. Note that the

1 Use Ve-in.-thick maple edge band tocon- 2 To form the bolt slot In cabinet back, first 3 Before attaching the partition to the
ceal the exposed plywood edges. Tape the  bore two holes, then saw out the waste cabinet, bore a 1-in.-dia. bolt access hole
glue

dries. using a portable circular saw and sabre saw.  and attach two plywood post guide strips.

POPULAR MECHANICS ® JULY 1987



336 PLUG INTD POWER-ANYTIME, ANYWHERE
Honda's color brochure offers a wide range of
genarators, from 650-walt portable units to high-
power 6500-watt models, Plus, Honda's full line of
mowers, snowthrowers, pumps and more. Free
337 NEED MORE SECURITY?

Kwikset's full-color *'Door Hardware Selector Guide™
presents doorknob, lever and entrance designs. The
latest law-enfarcement recommended deadlocks that
can be added lo existing residential doors as an added
burglary deterrent also featured. 256

338 THE WINNER'S EDGE

Four Winns has been manufacturing fiberglass powar-
boats for nearly a quarter of a century. Now it would
like you to know about its '“Winner's Edge Owner
Protection Plan" and how it gives owners an addition-
al two years of coverage at no exira cost. Free

339 NO MESS PAINTING

Paint worry-free with new Tape 'N Dm"—lhu oty
dropcioth and masking tape all in ong! Daubert Coated
Products, Inc. offers brochure describing how paint-
ing can be done quicker and easier with no need for
fime-consuming clean-up. Fres

340 YOUR BEST SHOT

Mikon riflescopes can make every shot count, espe-
cizlly for that once in a lifetime trophy. Detailed
information and literature aboul the accuracy, light
gathering ability and affordability of Nikon's premiere
scopes. Free

341 FREE WATER QUALITY TEST

Don't take your water for granted, send for your free
water test bottle today. Rainsoft will analyze and
return a test report. Plus, a color brochure explaining
the benefits of its water treatment system. From
Rainsoft Water Conditioning Co. Fres

342 CRUISE IN COMFORT!

Buckle up for safety with Comfort Wrap™. Soft,
washable, and attractive padded seat belt cover that
attaches with Velcro™ sirips is available in many
colors. Brochure from V&H Sales Service, Free
343 MICKEY'S BOATS

Caobia is the official boat of Walt Disney World. Catalog
illustrates models, including the Sun-Skiff 177 out-
board with casting platfarm and tackle box. Free
344 STROKE ON STAINING .
Information from New York Bronze Co. gives details
about the One Stroke Woodgrain Refinishing Kit, A
basecoat, grain coat and finish coat all in one. Use on
wood, metal and plastic. Free

345 CABINET CLUTTER?

Amerock’'s "Cabingl Aides” brochure illustrates in

full-color several ways to accessorize kitchen cabinets

for greater convenience. Storage organizers include

undersink pullout racks, undercabinet pull-down units

for cookbooks, knives, spices, megsages. Free

346 AIR COMPRESSORS AND MORE!

Campbell Hausfeild's color catalog has a full line of

U.L. listed portable air compressors, From ' HP o 5

HF for every homeowner's needs. Also, compalible

tools and accessories for sandblasting, fastening,

painting. home repair & more. Fres

347 BUILD YOUR PLACE IN THE SUMI

0DL's 16-page, color brochure details every step in

assembling the Sunspot™ room. Uses interocking

paneis that form an exceptionally strong, weather-

tight living area. Ideas on where to erect and how to

accessorize. $1.00

348 PRECISION GARDEMING

The 20ib. Mantis TillerCultivator is for every gar-

den—from a flower patch to an acre of vegetables.

Spead-weeds a sensible nine inches wide. Informative

fiterature packet also shows options to make other

lawn care chores a breeze! Free

340 “AENTING" CAN MAKE IT EASIER

Have a home improvement project in mind, bul you

don't know guite how to do it? A 10-page booklet,

“'Discover Renting, " from the American Rental Asso-

cistion containg “how-to™ tips for the DIY'er and

explaing how renting the proper tools and equipment

mike your life easier. 504

350 MASTER SHOP GLADE

An A to Z guide to nails, screws, moldings, sandpa-

per, wallpaper, lumber, floor tiling, wood finishings

am:l mnre Printed on large laminated cards that can
hang in your workshop for fast reference. From

P-:‘.IH.ILAH MECHANICS. $5.95

351 OVERBOARD ONM OUTBOARDS

Mariner's 1987 full line of 2 to 220 hp outboards

includes the first electronic fuel injected outboard,

Also new for ‘87 are 3 cylinder 75hp and 90 hp

loopcharged outboards and 9.9 hp outboard. Fully

illustrated, 4-color catalog. Free

352 BLINDS FOR DESIGMING WINDOWS

Bradd & Hall Associates offers their lalest color
brochure on a wide selection of Levolor window
treatments to add a designer touch o your home
decor. Plus, information package on how to measure
for custom & ready made blinds. Free

353 ANE WOODS AND WOODWORKING SUPPLIES

A woodworker's delight, Constantine’s 118-page,
color catalog olfers 150 kinds of veneers and 250
sizes of fine cabinet woods. Plus, decorative inlays,
mouldings, tools, plans, books and hardware. $1.00

354 ALL CHARGED P

28-page color catalog features batteries and accesso-
ries for motorcycles, ATV's, snowmobiles, water
sport vehicles and scooters. Includes feature/benefit
pages, specifications, applications, sarvice and main-
tenance details. From Yuasa-General Battery Corp.
Frie

355 PROFESSIONAL PAINTING RESLLTS

Greenline Paintars' ™ Tape masks for error-free paint-
ing resufts. Mo drips, mess, runs or worries, Lse on
wood, vinyl wallpaper, carpel, trim, interior and
exterior walls, 4-color brochure from Manco. Free

356 CONSUMER GUIDE TO CEILINGS

Armstrong's color brochure Nlustrales options for
remadeling with an attractive tile or suspended ceil-
ing. Want peace and quiet? Select an acoustical
ceiling that absorbs a minimum of 45% of the noise
siriking its surface. Wide variety of patterns. Free

357 ROUTER BITS

Robert Bosch's router bit catalog details over 230
carbide-tipped and steel bits enginesred for perfor-
mance. Featured: straight, edge, groove forming,
laminate timming and specialty bits for plastics,
dovetails and more. Free

358 BAY CRINSERS

For 1987, Bayliner offers an exciting lineup of Ameri-
ca's favorite pleasure boats, 14-15 Teet. They're all
top guality, loaded with standard features, at prices
starting under £5,000. Free

359 HOME CARE GUADE

Make home repairs easy, This informative guide, with
over 125 illustrations, helps you fix plumbing and
glectrical problems, silence squeaky floors, water-
proof your basement, even hang wallpaper. 19 topics
in ail! Printed on large plastic-coaled cards. From
POPULAR MECHANICS Price: §2.45

360 TUNING TIPS

Holley presents the latest data available from the
developmant and testing programs of its Replacemant
Parts Division. Tips on diagnosing and repairing
enging parts for OlYers. Also, new products. Free

This Coupon Expires Seplember 30, 1987

[ 336 ] s [] 345 [ 349506 [ 353 §1.00 [] 357
[]3arase [ 342 [ 446 [] 350 $5.95 [ 354 [] 358 Total money for priced items §
[ 338 ] 343 [ 75100 O 351 [] 355 [} 358 52.45
[ 339 [] 344 [ 348 [ as2 [] 356 (] 360 Service Charge § 50
0 340 Total maney enclosed §
Total items requested
Hame (Plesse Print)
Address
Town Siin ip Code

{Piease aend cash, check or money order made oul tn POPULAR MECHANICS. Mo sismps, pleass)

Mote: Popular Mechanics processes your requests for the above information and forwards these inquiries to the organization making the offer. Each company mails
the material direcily. Your order will ba on lis way to you within 80 days.



PSSSSSSST!

SEE the Most Affordable
Helicopter in the World!

ON VIDEO!

4
A

Jusl imagine yourssil n e cockpll of pouir own g
heticopied A helsoopier thak you can actually AFFORD fo
OWHN and FLY! The Rotor'Way Exec = revolutionary i de-
BhgA, IRCOFBoTEBNG WalE &) the Srl FaRLURES Tound (A el
copbars cAsHng 10 Umes a4 Fach, yet o sally toe leas than
e cost of & lusury sports car Find oul mare! Cedar our
updated irlormalion packed, or “THE EXEC EXPERIENCE
wides lape. NS an action lilked Bowr long production paces
wilh nlorrmation. sducalion. nisiaricsl aviation lsotags and
il AR BHORE wiEn @y s g k!
Ity i gty ilatrred iMormation packet you 'R ingd
an axcitng full calor brochune, a step By shep descriphon
of the RobtorWay program, J-view drassnga, 3 1old oul wall
poser. pricing detais and & special offer. AL el your
awr sMordable heficopler
Infarmation Pachsl todiy'™
L & N N B B B N B B |
B Cowcd Card Cistomers—To Ordes Pachage—

CALL TOAL FREE MOW!
US. [Alwska, Howsil, and the Wirgm kslants)
TELEX

| orded youl Vided Teps Of
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1 HOUR VIDED TAPE & INFORMATION PKG.
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|
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— Video Taps Oy
— imfarmation Package
Arizona residents add § 5% sales L
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ROTORWAY AIRCRAFT, INC, el
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DOME HOME KITS

Spactous. . Efficient...
Affordable. . Monterey Domes
Homes are designed lor a
lifetime of savings.

Up to 0% more ener- (8
gy efficient than every-
dif hames. Patented &
building system ..:gl"—-
comies precul B | i

and color coded. e
- Send for 100 page color
) Catalog & Plans Baok, $7.00.
B Fully Guaranteed!
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CABLE T.V. CONVERTERS

uppermost guide on each side is % in.
from the underside of the cabinet top.
Finally, glue the dowel-rod stops into
the holes bored in the lower guides,
Next, cut six drawer panels (I).
There's ne quick, easy way to cut out
the 120 3-in.-dia. cup holes—20 per
panel—but here's the method I used.
First, bore Yi-in.dia. holes at each hole
center, Then, use a 3-in.-dia. holesaw in
an electrie drill and bore  Jalfivay
through the panel. Turn over the panel
and complete the cut. Sawing from both
sides makes it easier to remove the
waste plug from the holesaw. Bore
holes in the back corners of each panel
to receive pins (T) made from 6d com-
mon nails, The pins, when inserted in
the holes, will hit against the protrud-
ing dowel-rod stops when the drawer is
opened fully. Lift the pins to remove

& Afver the partition Is In place, install the
cabinet top. Assemble the cabinet parts
with glue and 1% In. No. 8 wood scréews.

& Wrap spacer block [arrow| with three
thicknesses of tape to provide clearance for
the drawer panels to operate smoothily.

WHY PAY A HIGH MONTHLY FEE? All
Jerrold, Oak, Hamlin, Zenith, Scientific
Allanta, Magnavox and all specialized
cable equipment available for shipment
with 24 hours. For fast service MC/VISA
or C.0D. lelephone orders accepled
(312) 658-5320 60 Day Warranty (Quan-
tity Discounis) 3 AM. io 6 P.M. Monday
through Friday Central Time. Stamp En-
velope (60¢ postage) for FREE Calalog

Midwest Electronics Inc.
5143 W. Diversey # Chicago, IL 60639
No lllinpis Orders Accepled

B Clamp together all the drawer faces and

we a Yeln. rounding-over bit to rout a
radius on both ends of each drawer face.

146

the drawer from the cabinet.

Now cut six drawer faces (H) from
maple stock. Use a sabre saw to cut a %
% 4-in, handgrip in each face. Then,
rout a recessed finger pull—on the
backside of each face—around the
handgrip, with a %-in. cove bit. Rout a
radius on both ends of each drawer face
with a %-in. rounding-over bit. Clamp
the fuces together and rout them all at
once (photo 8). Glue and screw the faces
to the drawer panels. Attach four lock-
ing casters to the cabinet's bottom. The
overall height of the casters is 4% in.

Next, finish-sand the cabinet and
apply one coat of polyurethane varnish
thinned one part thinner to six parts
varnish. Then, apply two full-strength
varnish coats, Sand lightly between
coats with Z20-grit sandpaper. Install
the steel-roller assembly and secure it
with a ecarriage bolt and extra-large
wingnut. Finally, install the drawers
and drop in the cups, ™

4

5 This shows outfeed roller assembly ready
for installation. Note that carriage bolt Is In
place before the cabinet back is attached.

¥ Cut cup holes with a drill and holesaw.,

Saw halfway through, tum over panel and
continue sFwing to remove the waste.

¥ The roll-around cabinet has four swivel-
Ing. locking casters and six drawers. Each

drawer houses 20 clear plastic storage cups.
POPULAR MECHANICS & JLILY 1987



| WHERE SCOTCH-GUARD* STOPS
... NEVER-STAIN. STARTS

INVISIBLE FABRIC PROTECTION

INEAVER TS HYANING

= )\ JUST ONE SPRAY TREATMENT AND
< IT'S STAIN FREE FOR AT LEAST
TWO FULL YEARS...GUARANTEED!

OVER 3 MILLION TREATMENTS SOLD BY
DEALERS FOR HUNDREDS OF DOLLARS—
NOW OFFERED DIRECT FOR ONLY . . ..

Do not confuse this new product with SCOTCH-
GUARD™ or any other repellent or water-proofing

fer with wnique chemical protectants—when
sprayed on carped, couch or any fabric, these
proteciants permeale each fiber to form an invisible
. poriess shiedd that nothing can penetrate .
nod even the constant wear and tear areas made by
plndcllzg feet on carpeting and flooring—and
MEVER-STAIMN adds life o rug: or any fabric
Actually increases fabric life. Other water-proofi
solutions are temporary —NEVER-STAIN = PER-
MAMENT lor al least 2 tull years guaranieed
and s non-toxic, complalely safe

product. NEVER-STAIN is an imvisible fabric profec-

BEFORE

HOTELS - OFFICE BUILDINGS - INDUSTRIAL
FACTORIES & DEALER INQUIRIES INVITED

$995

Gl NOT SOLD
N IN STORES

| 10-10 44th

*TRADEMARE OF MM CORP  © 1987 NC CORP

["NEVER-STAIN Dept. 282

AVE,, L.L.C,, NY 11101

charge $100 or more for

guaranteed within B0 days.

| Yeg, rush my Never-Stain, | understand that if | am not delighted in |
every way, | can return the unused portion for a refund exclusive of
| postage handling. |
| One bottie (8 fl. oz.) $9.95 plus §1 postage & handling.
L K pos ng.
L | Elﬁmarm: mummn tage & handii |
FURNITURE g et e R
FURNITURE texureare | OR. charge tomy LT VISA (] MASTERCARD I
preserved, Even silk or velvet, | Arct, # Exp. I
CARPETS
arg easier to clean, last longer, l Mams l
without trapped-in soil | Address l
CAR INTERIORS |
. City State Zip |
arg given the sama protection
a ne?« car dealer Wm l MY residents please add sales lax. l
All orders processed promptly. Shipment J

Free Workshop Manual And Drawings
On How To Make PVC Pipe
Furniture For Fun and Profit

No
You don't have to pay $15.00 or §25.00 for a book
on How to Make PYC Pipe Furniture, only 1o find
outl 100 late the author didn’t know what he was
talking about, And all he was interesied in was sell-
ing vou a book and really didn't care if you ever
made any PYC pipe furniture,

We Do Care

Because our business depends on it. We are the
largest manulacturer and disiribuior of furnilure
grade PVC pipe, fitings, shngs, cushions, and
fiber-glass table wops. Selling wholesale directly
through the mail.

No Minimum Order

Is required. You can order one cushion or 300, Cur
business was built on the wdea that there were thou-
sands of people who would like to make PYC fur-
niture for fun or profit, but could not afford 1o
buy in large quantity the way many manufactiurers
require. This idea, we're happy 1o say, has started
over 50,000 people making PVC pipe furniture for
fun and profi.

POPULAR MECHANICS ® JUILY 15987

Free Manual

Plus detailed shop drawings with prctures and mea-
surements on How to Build PVC pipe furniture to
all our new customers. This shop manual was wrii-
ten by P.E. Brancato, Sr., who has been building
PVC pipe furniture for years. His manual has been
widely accepted as the best Bcginm.'rs Waorkshop
Manual ever written, with over 500,000 in circu-
lation.

Tools Needed

To start are very simple hand tools. A hack-saw
and measuring tape is all you really necd. But more
important, you must enjoy working with your
hands. If you are all thumbs you should not try
building PYC pipe furniture. Any do-it-yourselfer
however can easily learn the basics in two or three
days.

No Franchise Fees

Or any kind of fees are charged by us. You only
pay for the material you order, in the quantity you
want. If vou find yvou really like the PVC lurniture
business and want (o getl serious about it, we will
gladly sit down with you and discuss our dealer-
ship arrangement and prodecied territory reguire
ments.

Your Income

Will depend mainly on how much you want 1o
work. But, let me say now you are not going 1o
make $30,000.00 a year or $1,200.00 a week 10
starl. We have found that a beginner will average
§20.00 an hour for their labor, So if you work all
day on a Saturday, you can conservatively expect
to make $160.00 for the day. We do have many
dealers who make a very good income, but they

work at it full time. tn fact, we have a very fine
B% vear old gentleman in Georgia named Steve
Manor who puts many of us to shame.

To Help You

To understand the PYC pipe furniture business, we
have put iogether a sample package of our pro-
ducts, which includes furniture grade PVC pipe,
fittings, and color samples of the fabric the cush-
ions are made of. Plus our catalog and price list
that we charge $15.00 for. This way you will be able
to see what PVC lurniture grade pipe and fitings
look like, and the type of material used 10 make
the cushions. Plus learn the different terminology
used in the PYC pipe furniture business. As a bo-
nus [o you, o help you get started, we will reflund
the $15.00 on your first purchase.

How Do You Stari

|. Decide if you like to work with your hands
and would like io make PVC pipe furniture for fun
and profi.

2. Can you afford $15.00 for our sample pack-
age of furniture grade PYC pipe, fitings, colos
samples, catalog, and price lis?

3. To receive your free Beginners Workshop
Manual, written by P.E. Brancato, 5r., send your
name and address along with your check for $15.00
o

Leisure Products by By
P.0. Box JIT1P
Apaollo Beach, Florida 33570
Phone (E13) 6T7-B280

PLEASE ALLOW TWO WEEKS FOR DELIVERY
OLEISURE FRODUCTS BY BE 1987
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NEW! Bic Lighter
Vending Machines!

Let America's 50,000,000 smokers
line your pockels with money.

GROUND FLOOR OPPORTUNITY
to be the first in your area to own
and operate a vending route.
Placed next to all cigarette machines.

PART OR FULL TIME
# AlL CASH BUSINESS
# NO SELLING
# NO EXPERIENCE NECESSARY
# INVESTMENT SECURED BY EQUIPMENT
# NATIONAL ADVERTISING
#* FINANCING AVAILABLE OAC.

LIMITED WORLDWIDE DISTRIBUTORSHIPS

Call 24 hours for free brochure

1-800-722-4773
In California call (714) 894-1889

Vendgood Manufacturing Corp., Dept. PM7
5011 Argosy. #5 = Huntinglon Beach. CA 92649

Mot atiiched with Bie Corp

AUTOMOBILE
TUNE-UP

VIDEO

WOODWORKING MACHINES
5 in 1 Combination

WITH ELECTRIC MOTOR WHICH
DEVELORS 2 HP

« 34" LATHE

« 10" TABLE SAW

+ 115" DISC SANDER

TAPES g
DAILL PRESS
You don't need prior experience to lune . HORIZONTAL

your car ke a pro; just a few basic iools DRILL PRESS
(we Il tell you which ones) and the In-Tune

‘I.I‘I_deo Manual whosa master mechanic

will take you :hrm.ll h a complete tune-up,

step-by-step. You'll leam — and see —

everything you need to know from timing

1o wheel bearing adjustment in 60 crystal

clear minutes of video instruction.
THERE'S AN IN-TUNE VIDED MANUAL FOR:
« Ala R « Pogrsciee 200 Guldl

« BRI 3R 350 & Oyl + Do G900

o Sasiiart Sonba $10 240 0« Toyota Cresaadan Sigea Ceica
Fy, ot Conila

* Wil Flabos Quanium

= ket (B DL

+ o Apeuind
+ Jaguia f Cy

R e O st e JNa ooy machine bkt with.

IN-TUNE VIDEO $ 95 B. HEAVY DUTY DESIGN

MANUAL  omy 24 & WG 18 Ak OOUSTRILL
| 1 $2.50 shipping) MACHINE

TO ORDER CALL TOLL FREE ONE PLACE EOR ALL YOUR NEEDS

1-800-334-0854 e o3

(24 hours a day. 7 a weak] VISA Master
Card accepled, NYS Residents add sales lax
Money back guarantesd

Toll Free (1-800) 421-2467
IN CALIFORMNIA CALL COLLECT (213} 548-0761
O visa [ MASTERCARD (1 MONEY ORDER

;\/;.“ alle—— MASTER WOODCRAFT
< video pgu.dunimw.:b, MACHINE CO.

DEPT PM. PO, BOX 689
38-C Otis Streel. West Babylon, NY 11704 HARBOR CITY. CA 90710

A Aepublic-Lagun Grouph

L I g ey
-

ASIAN INVASION
{Contivued from page 94)

Hyundai Excel

The sueeess story of 1986 was Hyundai,
and we looked forward to our first drive
in this tremendously sueccessful car,
But our testers unanimously felt that
the Hyundai was inferior to the me-
chanically identical Colt.

They complained about the interior's
poor fit and finish, “no-feel shifter,”
“lackluster” engine and “twitchy™ han-
dling. Interestingly, the Colt and Excel
were almost perfectly matched at the
track, as they should have been. Our
Lesters’ negalive impressions were to-
tally subjective,

Chevrolet Spectrum

Our testers preferred the Spectrum to
the Hyundai—and the Nova and Le-
Mans, for that matter. But the Spec-
trum's poor track performance, when
averaged with our road-test ranking,
put it in last place. Realistically, if you
were going to buy one of these cars,
we'd certainly recommend the Spee-
trum over the Excel, and put it about
on a par with the Nova and LeMans,

Our testers thought the Spectrum
looked “smart and traditional” It
comes across as “larger than it looks,
honest passenger space makes it one of
the better choices for a family car.”

Unlike the Hyundai and LeMans,
which elicited considerable nepative
comments from our testers, the Spec-
trum was judged to be relatively innoe-
uous, As one tester summed up, “Yet
another Japanese economy car that 1
can't get exeited about.”

Conclusion

In many ways, the current automobile
market is like that in the '50s when
independent importers were bringing
in all sorts of small European cars,
hoping to make a buck. Companies like
Volkswagen, BMW, Saab and Volvo
evalved into major importers, but cars
like DKW, Bkoda, Rover, Borgward
and Austin never made it.

We've never put much faith in eap-
tive imports. It's all too easy for an
American manufacturer to pull the plug
on an unsuccessful marque, leaving you
with an orphan strapped for parts and
service, like owners of a Vauxhall,
Opel, Fiesta, Capri, Simea, and LUV
have found out.

However, there's a difference in this
group of captives, Even if Chrysler
walks away from the Colt, you could
still pet parts from a Hyundai or Mitsu-
bishi dealer. Ditto for Tracer parts at a
Mazda sgency or Nova parts at a
Tovota store. Sprint and Spectrum de-
pend on the futures of Suzuki and Isuzu
in America, while LeMans is the “if-
fiest” in this regard. ™
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SATURDAY MECHANIC

TROUBLESHOOTING YOUR

EGR
SYSTEM

BY MORT SCHULTZ o

Basic EGR system s shown on
Chrysler engine, with cutaway
of EGR valve [inset). In oper-
ation, vacuum puils on
diaphragm, lifts poppet

off seat, lets exhaust

gazes flow through

EGR tube into
Intake manifold.

it automotive part has got-
ten the most bad press in the
past 15 years? Taking blame

for multitudes of engine problems—in-
cluding hard starting, stalling, hesita-
tion, surging, spark knock, missing,
rough idle, lack of power and backfiring
—is the EGR valve. Its purpose is to
limit the quantity of oxides of nitrogen
(NOx) engines spew into the atmo-
sphere. To keep down NOx levels, it's
necessary to keep combustion chamber
temperatures below 2500° F by inject-
ing exhaust gas into the intake system,
This dilutes the fuel/air mixture, lower-
ing temperatures dramaticallv. The
tricky part is knowing when to inject,
because EGR is unnecessary at idle or
full throttle. Modern earburetors and
fuel injection systems are ecalibrated
with EGR in mind, s0 a malfunctioning

POFULAR MECHANICS » JULY |587

EGR SYSTEM

EGR system (or a missing one) can lead
to serious spark knock.

Facts about blame
EGR control components include time-

1 Watch stem of EGR valve for movement
when diagnosing EGR system problems.

delay valves, coolant or ambient tem-
perature vacuum switches, back-pres-
sure transducers, vacuum-amplifiers,
timers, electrie-pulse solenoids.

EGR systems rank high on the list of
automotive systems misdiagnosed by
both Saturday and professional auto-
motive mechanies.

Many believe a system has failed if
they feel no movement from the EGR
valve diaphragm as engine speed is
increased. Under some conditions, feel-
ing no change is normal,

Accurately troubleshooting the EGR
system in your vehiele hinges on your
knowing how it is supposed to work and
which components control the valve.
The following is a deseription of some of
the main EGR systems used by Chrys-
ler, Ford and General Motors over the
past 10 vears.
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F wwmmﬁmdlmhmtﬁﬂm be on the
lookout constantly for kinked or cracked hoses.

Chrysler ms

Most Chrysler Corp. cars and light
trucks built in the U.S. use one of two
types of EGR systems: venturi-vacuum
or ported-vacuum, With the venturi-
vacuum system, vacuum is drawn from
a port tapped into the venturi of the
carburetor or throttle body., Because
the pull of venturi vacuum by itself is
not strong enough to raise the EGR
valve diaphragm off its seat, Chrysler
uses a vacuum amplifier,

In addition, there's a coolant-con-
trolled temperature valve or timer to
prevent the EGR valve from opening
when the engine is cold or started,
which would cause hesitation or stall-
ing. A charge temperature sensor
(CTS) may keep the delay timer from
beginning its countdown until the fuel
mixture in the intake manifold is above

& Clamp close-fitting socket with exten-
slon Into tallplpe to bulld hick-pmm.le
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60° F. The delay timer, controlled by a
solenoid, delays the vacuum signal from
35 to 90 seconds.

Troubleshooting

Chrysler EGR

Start a cold engine and let it run he-
tween 2000 and 3000 rpm. Watch the
stem of the EGR valve (Fig. 1). It
should not move,

Let the engine warm up for 2 or 3
minutes. Increase engine speed to be-
tween 2000 and 3000 rpm as you watch
the valve stem. It should now move.

If the stem acts this way, the EGR
system is working properly. But if the
stem doesn't move when it's supposed
to, either the EGR wvalve is bad or
vacuum is not reaching the valve.

Totest the valve, disconnect the hose

from the valve hose connector and at- |

tach a hand vacuum pump securely to
the connector. Pump up vacuum; then,
hold it at a steady reading. 1f the EGR
valve stem still doesn't move, replace
the valve. Even if the stem moves,
there still may be a slow loss of vacuum
because of a pinhole in the diaphragm,
so-apply vacuum and squeeze the hand
vacuum pump hose cloged, The valve
stem should stay open as long as the
hose iz clamped. If the stem falls, re-
place the valve.

If hand-vacuum-pump testing con-
firms that the EGR valve is in good
shape, check the rest of the system.
First, examine the entire length of
vacuum hose from the EGR valve to
wherever the hose ends. Replace or
straighten eracked or kinked hoses.

If the vacuum hose ends at a part that
serews into the radiator, eylinder head,
intake manifold or water pump hous-

3 Use test llqht to gnl.md EGR vent solenold; It should click i
solenold has power, |3 electrically okay.

ing. you're dealing with a eoolant-con-
trolled EGR temperature valve
(CCEGHR). When the engine is eold the
CCEGR vacuum switch should shut off
the flow of vacuum to the EGR valve,
To test, make sure the engine is fully
eald (shut off for at least 12 hours), and
the ambient temp in the shop is below
80° F or so. Then connect a hand vacu-
um pump to the connector nearest the
threads and pump up vacuum. There
shouldn't be more than a 1-in. drop in
vacuum in 1 minute. If it's too warm in
the shop, yvou'll have to to remove the
switch and immerse it in ice water or
put it into the refrigerator.

Replace a bad CCEGR with one the
game color (and temperature value) as
the one your car was originally
equipped with.

The EGR valve hose may go to a
vacuum amplifier. Coming off this cir-
cular component are one or two other
hoses. If there is one hose, it gpoes to a
solenoid that controls a delay timer,
Two hoses go to the timer solenoid and
a charge temperature sensor, respec-
tively. The CTS senses the tempera-
ture in the intake manifold. Here's how
to test these components:

B Vacuwm Amplifier—Trace and dis-
connect the hose going to the CCEGR
from the amplifier, or if there's no
CCEGR, from the carb or throttle
body. Attach a vacuum pump to the
hose, and start and warm up the en-
gine, Apply 2 in. of vacuum with the
pump. The valve stem should move and

the engine should idle roughly. If not,

replace the vacuum amplifier.

B (TS5—With the engine cold, discon- |
nect the two wires and connect the
ohmmeter across the terminals. If the |
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5 U'lu.lmn gauge readings should not
drop more than an inch during testing.

resistance is 10 ohms or more, replace
the CTS.

B Delay timer solenoid—Disconnect
the wire going to the timer at the
golenoid to uncover a 2-prong connec-
tor. Attach a jumper wire from one
prong to ground. Attach a jumper wire
from the battery and touch it to the
other prong, If the solenoid doesn't
click, replace it.

® Delay timer—For stalling or rough
idle in the first minute of operation,
suspect a faulty timer. With the engine
cold and turned off, disconnect the vac-
uum hose at the EGR valve and reat-

tach it at once. Start the engine and rev
it up between 2000 and 3000 rpm,
Watch the EGR valve stem as you keep
time using a watch with a sweep hand.
If the timer is black, the stem shouldn't
move for 35 seconds; orange, 60 sec-
ands; red, %0 seconds.

Chrysler port-vacuum EGR
A small eoolant-temperature-operated
switch, called a coolant vacuum switch
(CVE), won't admit ported wvacuum
from a fitting just above the throttle
plates to the EGR valve until the en-
gine has warmed up. Troubleshoot
these components with & hand vacuum
pump the way we've just deseribed for
a venturi vacuum system.

Ford ems
Most FoMoCo engines in 1974 and lat-
er, U.S.A.-built vehicles without mi-
croprocessors have one of three types
of EGR systems: ported vacuum, re-
mote back-pressure transducer or inte-
gral back-pressure transducer. Trace
the vacuum hose from the EGR valve.
If it connects to a part having several
hoses attached to it, that part is a
vacuum switch and you have a remote
back-pressure transducer system. Oth-
erwise, you're dealing with a ported
varuum system (3-in. vacuum motor),
or an integral back-pressure transduc-
er system (4-in. vacuum motar).
Begin testing a back-pressure trans-
ducer system by disconnecting the vac-
uum hose at the EGR valve. Start the
engine and press your thumb over the
hose. If the engine is a 2.3 liter, run it at
3000 rpm. If it's a 1.6 liter, run it at
4000. With all other engines, press the

| accelerator pedal down once and re-

lease it. You should feel vacuum at the
hose end. If not, and the hoses are
okay, replace the back-pressure trans-
ducer, which lies between the EGR
valve and the intake manifold.

You still have to test the EGR valve.
Reattach vacuum hose and build up
exhaust system back-pressure by in-
serting socket into tailpipe (Fig. 4).

Remove the vacuum hose at the EGR
valve and attach a vacuum pump to the
valve. With the engine idling, apply 6
in. of vacuum. The EGR valve dia-
phragm should move, and the engine
should start to run roughly. If so, clamp
the vacuum line to the pump and hold it
for 30 seconds. Not more than 1 in. of
vacuum should be lost. If any of these
tests fail, replace the EGR valve.

Microprocessor system
Ford-built vehicles with mieroproces-
sor control systems have electronically
controlled EGR systems. A sensor
called the EGR valve position sensor,
which iz mounted on top of the EGR
valve, receives signals from the miero-
processor through two solenoids to eon-
trol the opening and closing of the
valve. Let's call one the control solenoid
and one the vent solenoid.

To check this system, first test the
EGR valve by disconnecting the vacu-

| um hose connected to the valve and

attaching a hand vacuum pump. Apply
vacuum and hold it for 30 seconds. If
vacuum drops more than 1 in. in that
time, replace the valve.

If the valve tests okay, but spark
knock persists on the road, test the
electrical part of the system. Begin at

GM POSITIV

E VE
BACK-PRESSURE EGR VALVE BACK-PRESSURE EGR VALVE

GM NEGATI

I-EMMWWMMQHHMM haollow pintle, closes port, allows vacuum Lo open

GM SINGLE-DIAPHRAGM
EGR VALVE

pintle. In negative, vacuum pulls diaphragm port open, keeps pintle closed unless exhaust pressure
keeps It shut. In single-diaphragm type, vacuum opens valve.
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the EGR vent solenoid (Fig. 3), which
is the solenoid having the small vent,
Connect the pigtail end of a test 12-volt
light to a convenient ground and turn
on the vehicle ignition switch, but don't
start the engine,

Probe the electrical connectors at the
solenoid with the tip of the test light. 1f
probing both wires with the test light
doesn't make the light glow and the
solenoid click, replace the solencid. Test
the control solenoid the same way. Now,
make sure solenoids hold vacuum,

To test the vacuum-holding ability of
the control solenoid, disconnect the
vacuum hose from the solenoid and
attach a hand vacuum pump. Seal the
vent of the vent solenocid with tape or a
finger to keep vacuum from escaping, |

Pump up vacuum and energize the |
control solenoid with the test light. If
vacuum drops, the control solenoid is
bad. Replace it.

Test the vent solenoid by continuing |
to hold the vent closed and maintaining
vacuum on the control solenoid. Ener- |
gize the vent solenoid with the test
light, As you do, unblock the vent.
Vacuum should not drop, meaning that
the vent solenoid has closed and vacu-
um iz being retained (Fig. 5),

GM s
Most GM engines with and without
Computer Command Control (CCC)
have one of three types of EGR valves: |
single diaphragm (or port), positive |
back-pressure, or negative hack-pres- |
sure (see Fig. 6). '

Warm up the engine. With a 6- or &-
eylinder engine running at 2000 rpm or
8 4-cylinder engine running at 3000
rpm, pull the vacuum hose off the EGR
valve and place your finger tightly over
the end of the hg;ng_. _

bad hose or a defective vacuum compo-
nent. If vacuum is present, reconnect
the hose, reach beneath the valve and

put your finger on the diaphragm. It |

will be either rubber or metal.

If rubber, you're dealing with a sin- -

gle-diaphragm EGR valve which opens
and closes in response to ported vacu-
um. Test this valve by alternately open-
ing and closing the throttle. If the
diaphragm moves up and down (if it
doesn't, replace it), attach a hand vacu-
um pump and apply vacuum (Fig. 7). If
vacuum doesn't hold, replace the valve,

Positive back-pressure EGR valves
are controlled by both vacuum and
exhaust back-pressure, Test it with the
engine warmed up and running at a fast
idle. Disconnect the vacuum hose from
the valve, insert a golf tee in the end of
the hose and place a finger on the valve
diaphragm. The diaphragm should stay
down and engine speed should increase.
Reconnect the vacuum hose and feel if
the diaphragm rises. Engine speed
should decrease.

Note: You may feel a slight vibration
from the diaphragm plates of both posi-
tive and negative back-pressure EGR
valves. This is normal, Take the valve
off the engine. Apply 10 in. or more of
vacuum to the valve with a hand vacu-
um pump. The diaphragm should not
rise off its seat.

Maintaining vacuum, aim a stream of
low-pressure air into the valve's ex-
haust cutlet (Fig. 8). If the diaphragm
doesn't open completely, clean the ex-
haust passape if it's heavily coked, or
replace the valve.

A negative back-pressure EGR valve
is contrulled by a combination of mani-
fold vacuum, ported vacuum and nega-
tive exhaust back-pressure. Test it
with the engine off.

Diseonnect the vacuum hose from the
T EGR wvalve and
push up on the dia-
phragm plate as
you place a finger
tightly agaminst the
EGR valve hose
connection. If the

disphragm drops in

less than 20 sec-
onds, replace the
valve. Repeat the
procedure as some-

T Apply vacuum to
EGR vahre, watch
stem move up. Dia-
phragm should then
' hiold vacuum steady,
not leak down.

B Back-pressure EGR should open when
compressed air is blown In exhaust Inlet.

one cranks the engine. If the diaphragm |
doesn't drop, replace the valve.

GM EGR control units

Most GM engines use a thermal device
that eontrols vacuum to the EGR valve.
Engines without CCC employ a cool-
ant-temperature-sensing switch, an en-
gine-heat-sensing or a combination
coolant and engine switch.

If the EGR valve responds positively
to tests, make sure the rest of the
system is not causing your engine prob-
lem by checking hoses; then, by replac-
ing the eontrol switch.

The EGR control system of GM en-
gines with CCC on pre-1983 and many
post-1983 wvehicles consists of a so-
lenoid and & thermal sensor. To test
them, connect a vacuum gauge to the
end of the hose at the EGR valve and
start the engine. Open and close the
throttle a few times. There should not
be a vacuum reading until the engine
gets warm,

If there is a reading, remove the wire
at the solenoid. If this makes vacuum
disappear, replace the thermal sensor.
If the vacuum reading persists, suspect
a bad solencid. Beginning in 1983, GM
started using a Pulse-Width-Modulated
EGR System that pulsates up to 32
times per second on 2.8, 3.0-, 3.8-, 5.0-
and b. 7-liter engines. If you find that an
engine-driveability problem is not due
to a bad EGR valve, get help to deter-
mine if it's one of the control units, M
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‘HOW | BOMBED QADDAFI
{Continwed from page [14)

three or four orbits to let him try to
cateh up, At that point, [ decidedto doa
little torching. The F-111F fuel dump is
located between the two engine outlets.
What you do is dump a little fuel and, at
the same time, light the afterburner.
It's like igniting the contents of an
aerosol can with a lighter. But with an
F-111F, the results are spectacular!
Our tardy F-111F saw the flame and
made the rejoin with no problem.

All the way down there, the anticipa-
tion of finding the targets, executing
the attack, the risks, the uncertainties,
kept the adrenalin up to where | was
pretty alert. But when I came back and
rejoined with the tanker, I noticed that
when | refueled, [ didn't do as good a
job as I should have. The flight surgeon
had given us all a couple of go pills, or
amphetamines, if we started to get
tired. So 1 took one with a swig of water
and felt bulletproof again,

Heading for Lakenheath

On the long flight back, I knew we'd
lost an airplane because he hadn’t made
his “feet wet” ecall and was nowhere
around. So 1 sat there in my airplane,
flying back, listening to the high-fre-
gquency radio. We were able to tune in
the press conference back in Washing-
ton announcing the strike. We heard
Secretary Weinberger describe the
miszion and say that we had an overdue
airplane. The press asked if the plane
had been shot down and the secretary
said: *It's unknown at this time. He
could be having a radio problem, or
could have been diverted to another
airfield.” And that was all true, be-
cause, really, at that point he didn't
know [or sure.

But, as we flew back up the Atlantic
toward Lakenheath, [ knew.

I guess the only noteworthy thing
that happened on the long flight back
was making the decision to send one
malfunctioning F-111F into Spain. A
bleed duct in one engine's compressor
system failed—a relatively minor prob-
lem—but we decided to risk the politi-
cal considerations in sending the plane
to Spain rather than risk losing an
airplane 10 miles out of Lakenheath.

Emotions were mixed but 1 was feel-
ing pretty low as we headed home. |
figured we'd hit the target pretty good,
but you always hate to lose an airplane.
Our mother tankers refueled us enough
to get back with a reserve and we
pulled in just as the sun was coming up.

It was funny. We had left when the
sun was setting the night before and
now it was sunrise. Another day.

But it had been a night that will last a
long, long time for those of us who had
been a part of it, ™
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a)
b)
c)

U‘lfl::rlulmlfl'_-, the correct answer s
d) Mo one knows, Choer 1RGO0 tickets
were isied (s vear. By some estimates,
up to 3 percent of them were incorrect,
Traffic authorities ke to say that radar is
as accurate as a vardstick, And that's the
[rrodalerm, Yo know how two people can get
dlifferent answers using the sime yardstck.
Even if only | percent of the tickes issued
last yvear were the result of madar ermors,
that's seill 100,H) undeserved tickeis.

Crur credentials
Char g¢pggineers are radar experts, They
Frad b knovw every detail atsour raffic mdar
before they could design ESCORT and
PASSPORT, the most respected names in
radar detection and warning, Road &
Trock called us, “The industry leader in
detector wechnakogy”
The Free Report
Mow theas engineers have released their
new repaort: “How Radar Works? It explains
the capability—and the limits—of radar in
plain language. And it's free, Just call us
tall-Free or mail the coupasn.

How many undeserved radar tickets
were issued last year?

1,012,317
649,119

d) No one knows

YES, I want to know how radar
works, and how it makes me
vulnerable. Please send your free
engineering report right away.

Name

Ciry, State, Zip

Cincinmeatn Microwave
Depariment 96877

{ne Microwave Plara
Coimcinnat, Crhie 452(H-09502

TOLL FREE 800-543-1608

Enine ani profect much bees

naaginal shovroom beauly 1o an
aerage can m just 30 minutes!
A Micro-Fine Poliah.

leal letnesing

One-Step RACE GLAZE" | >
beats wax to the finish!

Unique formula outcleans,
outshines & outlasts wax!

W Used by ieading auio makers  Beats Wax In Beauty & Durability.

and dealers, Bace Glave Poish & Unfike wan, Race Glazs wont yellow. Baim won? wash il
Seatant is a uninue chemical for- away. Aace Glaze fiows an smoothly and wipes off easily
mula that's bean powen 80 claan, 1o a fough, long-lasting high-gloss finish avery time

An Amating Deep Clasner.

Ihan war. Race Giaze will restore  Simple-10-use Aacs Glaze quackly ks dull paint, cuts
desp dirt, heawy mad grime, Sicky teg sap, §2s stains
and tar — and even clegns glass to pevend 105ging

Special Aace Giaze polishing agents, mace up of an uilia
Jife jevelnr 'S FDGgE. Qently remove scratches and swirl
marks without damaging the finesh, Race Glare is 50 sale
It can be used on paint Stripeng, lape dedals and gald

A Long-Lasting, “Liguid-Look™ Poly Sealant.

Face Glaze s micio-1hin polyediwiene polymes film caating
Bonds fast io any linish o farm 3 tight. smaoth. crystal-
glean protactive seal. ns nch ligui briliancs rasasts sail
Spray, 5um fading, acid rain and othes hazands 3 to 4 fimes §
langar than wax of mesin products. And exira coats simply 1
it 1o the deeg luster and durable beauly :
Ower Twice The Coverage At A Fraction Of The Cost.
Gailloen far gallon, Race Glaze covers moi (han twice the
surface asea of ordinary wax and resdn poducts. Since 1
it protects langes, (00, it's 1he most acoromical combisation !
cleamser, polish and seaiant yeai can buy. Try Aace Glaze
ange — and you 1| be throagh with wasng i goog!
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MUSCLE BOATS

{Contivaed from page 1605)

es in the cuddy are a prime example.
The powerlift motor hatch, with inside
viewing mirror, is also well-built.
Maxima Stereo pipes high-energy
sound throughout the boat. The tilt
wheel adjusts to fit all drivers, and the
cockpit floor has a rough-sand finish
fiberglass to prevent slipping. Nauga-
hyde upholstery is well sculpted
throughout the eockpit, while the eud-
dy cabin is finished in & soft velour,

Thunderbird

Formula F206 LS

The F206 LS was the quickest of the

fleet out of the hole, which should make

it & favorite with skiers. 1t didnt mateh

up on top-end speed or on the perfor-

mance course, so, despite good marks

in other areas, we ranked it No. 3.
One of the best features on the boat is

the “Silent Thunder” exhaust system,
which routes noise and fumes through
the swim platform. This silences the
roar of the big V8 to a distant grumble,
Seating is comfortable, and the uphol-
stery is exceptionally well executed.
Deep buckets hold securely in turns,

Gauge visibility is exeellent and the
small, padded wheel is just right for the
performance driver. However, we
found a bit too much play in the steer-
ing. Visibility through curved wind-
shield iz excellent.

The cabin entry is eased via a cut-
away in the dash, allowing a bit of
headroom. The sleeping pads are ex-
ceptionally thick and comfortable, and
the Blaupunkt stereo is awesome.

Donzi Z-21

The Donzi scored high in hull construc-
tion and rough-water performance, and
finished a close third in top end. But
fourth place finishes in acceleration and

POINT . . . COUNTERPOINT

The Four Winns
Liberator offers
comiort at speed.

e Four Winns Liberator and Chas-

Craft Stinger 222 are two superb
EPECITENS in the muscle boal family, But,
as somehmes happens in a strict compan-
son test, they didn't quite fit our predeter-
mined maold.

The 350 Magnum-equipped Libarator
turned in respectable but dstinctly lackius-
ler lop-end and acceleration fimes. And
she was defnitely off the pace during the
hard twists and turns of our performance
course evaluation, This was because
she's a kitle beamier, has a little more
padding in critical areas, and, as a resull,
Iravels a litthe slower than her muscle boat
comiemporaries, But, these mild perfor-
mance deficiencies only serve to point up
her strong side, a counterbalancing priori-
ty placed on supenor appointments—Ike a
huge, wall-ventilated cuddy caban forward,
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accessed via one of the lew reasonable
comparionway hatches in our 7-boat flest.
The Liberator also makes liberal use of
teak trim and farly oozes siowage space.

Maora than any other muscls boat test-
ed, the Stnger 222 is directly devolved
from the racing fraternily, Its adjustable
boister bench and skimpy cockpit are
definitely competition features. Sunpads
and olher topside amenities are an after-
thought here [althowgh the cabn volume
and venliation are superb), and the boat
comes with only two engine options—the
260 or the 454, We invited Chris-Crafi 1o
send along a 222 with the larger power-
plant and enoved the vicarious race-boat
thril it offered from the cenierling com-
mand station. | you want o make a
stalernenl, here's a boat that will give it a
ittle sting —Tim Cole

A racing heritage dominates
the Stinger 221—a megamuscle
boat from Musrray Chris-Craft.

in the performance course, combined
with an interior that wasn't quite on par
with others in the test fleet, led to a
fourth-place ranking.

Donzi reveals its offshore heritage
when you take a look at the massive
engine mounts and stringer system, a
solid strueture that made it one of the
heavier boats and probably accounted
for somewhat slower acceleration.

This extra weight is a plus when
running offshore, however. Combined
with ite sharp, 22.5° vee hull, the Donzi
cut waves like a giant sword, with no
tendency to hammer even at 40 mph.

Steering wheel placement was disap-
pointing, though, set so low that an
average-height driver will have to
erouch to grip it—an impossible posi-
tion for long runs,

In a distinctive design feature, the
exhausts exit on the sides of the boat,
just ahead of the transom. If you like
noise, you'll love this system. If you
don't, you'll hate it. Another unusual
aspect of the boat is the nearly com-
plete absence of storage space.

Like Sea Ray, Donzi will not give out
complete details of its hull construction.
The boat builder admits to using a
combination of Tri-Axial fiberglass fab-
rics with lightweight Coremat between
layers to smooth out the surface. The
result is an exceptionally sleek appear-
ance, which ultimately becomes the Z-
21's primary strong suit.

Chaparral Villain 1l

The Villain awed the test crew with its
wave-hopping capability, slamming
through a tough inlet just as smoothly
as it ran the flat waters of a protected
waterway. However, it was not the
fleetest of the fleet and corners cut to
keep costs down (it is several thousand
dollars below the other boats tested)
were evident enough for us to rate the
Chaparral No. 5.

We liked the exceptional stability at
top speed—almost like driving a car.
Upholstery was plush and well coordi-
nated with boat trim. But when we
managed to slip into the cuddy through
the tiny entryway under the dash, we
found no ventilation and the mattress
pad too thin for comfort.

The sweptback windshield looks
good, but the grab rail above it cuts
across the line of sight for most drivers,
The oversized, padded wheel is ideal for
sporty driving, but obstructs the tach
and speedometer. Also, the seats
seemed rather rickety in their mounts
for performance boating.

Unlike some of the other PM compar-
ison tests, our clutch of speed machines
were remarkably close in style and
temperament. That's easy to under-
stand when you consider what they
have in common—speed and sex ap-
peal. What else is there? ™
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DIGITAL AUDIO CASSETTES
(Continued from page 109)

it's okay for the input signal to reach
the 0-dB level—and even beyond for
brief periods. The red-colored zone be-
yvond 0-dB indicates that you're saturat-
ing the tape and warns of distortion.

When the input level meters of a
DAT deck flash red, it's not a warning:
It's a fact.

Analog distortion results when the
tape simply can't absorb any more sig-
nal. A saturated tape will sound mud-
dy. The high, treble frequencies disap-
pear and the bass becomes boomy
rather than punchy.

This distortion, however, is created
by music. The natural balance of fre-
quencies present In the original has
been altered, but the distorted balance
remains music {some rock musicians
intentionally saturate their recordings
to achieve a warm, buzzy sound).

Digital distortion is another thing
entirely. Created by the machine, it
sounds terrifyingly otherworldly.

Mixed-up bits

Tape saturation from too high an input
level plays no part in digital distortion
—which sets in when the input level
meter hits 0-dB.

Instead, distortion is caused by the
inability of the 16-bit digital quantiza-
tion system to assign a 16-digit code to
the too-high input signal. The system
has simply run out of bits, and it franti-
cally attempts to assign some code to
the overload signal. The serambled-up
bits it assembles, when played back,
produce a noise that's horrid and dis-
tinetly unmusical. If you can imagine
the edgy, broken-up sound of a phono-
graph needle dragged across a record,
that's pretty close to mayhem digital
distortion engenders.

To make good DAT recordings—and
we did—you must find the optimum
input level below the 0-dB “brick wall.”
That takes trial and error and is made
difficult by the wide dynamic range of
CDs. Just when you think you've found
the correct input level, a powerful pas-
sage of music jumps out, hits the brick
wall, and crashes your recording.

It helps a bit to know the musiecal
selection you're dubbing. This way, you
can test-record the hot spots to find the
input-level limits. If you don't know the
musie, today's DAT decks don't make
your job very easy. Unlike 3-head ana-
log cassette decks, there is no way to
audibly monitor the recording as you
make it. All you can do is wateh the
input-level meters in order to catch a
mistake, correct your levels and re-
record immediately. If you don't set the
levels correctly and don't watch the
meters, you won't be aware of any
distortion until you play it back.

POPULAR MECHANICS @ JULY |587

Sound quality

For our listening tests we made the
best-possible DAT copies from a vari-
ety of compact dises, then compared the
two side-by-side. After multiple listen-
ings spread over several days, CD
emerged as our preference.

The best DAT dubs were very good
and, note for note, dead accurate. But
they were not sonically authentic. Miss-
ing was the transparent or airy quality
associated with CD. Humpty-Dumpty
had been put together again digitally by
DAT, but with a different glue.

The DAT copies did sound better
than analog copies of the same material
—and would be very satisfying if not
compared directly to the original CDs,

But for that matter, so would the
analog dubs!

It is for this reason that we feel DAT
ghould not be treated as a special threat
to the music industry,

Unfortunately, no record company
has released any prerecorded DAT mu-
sic casgettes, so we can't report on their
quality. Theoretically, they should
sound equally as good as the CD ver-
gion, One other thing we couldn't test
was compatibility among DAT decks of
different brands. Theoretically, a tape
made in one deck should play fine in any
other. We did test record LP records,
Their limited dynamic range (compared
to CDs) made them easier to record and
the dubs sounded great—though no
better than the originals.

For the record, our test system was
balanced so that no source would sound
louder (and trick the ear into hearing
better) than another.

Conclusion
Despite some limitations in these first
machines, DAT holds great promise for
the future. In an optional recording
maode, it can offer four hours of record-
ing time with quality equal to FM
steren. In yet two other optional
modes, it can yield either two hours of
4-channel surround sound or two hours
of satellite-transmitted digital audio,
respectively. Some engineers believe
the R-DAT format can even accommo-
date full-motion video with soundtrack.
We find it sad that the R-DAT format
has already been hobbled by the inabil-
ity to accept or transmit a direct digital
signal. The reason? All-digital pream-
plifiers already exist, and digital ampli-
flers are in the works. This means an
audio signal could be transmitted in
pristine digital form all the way from
the souree unit to the loudspeaker leads
without any loss of fidelity. DAT, be-
cause it requires analog input and out-
put, now stands to be the stumbling
block in this system. Unless future
DAT decks sprout digital inputs and
outputs, we have in a sense been
robbed of the future. ™
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Miami Vice: Where Cool Becomes Hot

istorians, social scientists
Hand media mavans lke to

label time and space, give ita
tag that focuses on the way we think
or the way we act during a given era.
The swing generation of the '40s gave
way to "50s beatniks and '60s hipples,
who espoused peace and poetry,
From the me-onented 70s emerged
yuppies and dinks (dual income, no
kids), who drank Perrier and breezily
discussed commodities fulures and
the flat tax. Now that we've pro-
gressed beyond 1984 and a new
century looms, the culture of cool has
possessed America, displacing, but
not quite eiminating, the self-interest
of the previous decade. No other
event has done more to shape the
trends and attitudes of our time than a
TV phenom called "Miami Vice.” So
let's get cosmic. Whatever way you
slice it, producer Michael Mann and
actors Don Johnson and Phiip Mi-
chael Thomas have actually helped
define us as a nation.

A sense of social responsibility and
high ideals permeates the “Miami
Vice" plot lines—regardliess of how
you preceive the show's dramalic
gualities. Sonny Crockett and Rico
Tubbs are definitely not in it for them-
selves as they march on the point
against the single most divisive evil of
our age—illegal drugs—and other as-
sorted threats to society. They are
protagonists with a conscience, mak-
ing sacrifices and exposing them-
selves to danger in the sordid, sinister
environment of petty and organized
crime, They each have overriding
sensitivities fo minorities, to women.
Highly principled, they take very littie
guff. But they reserve enormous re-
spect for authority, for their col-
leagues (“call for backup!") and for
each other. Gone are the
Eastwoodesque forays inlo the un-
known by the lone stalwart. On
"Vice,” you're in it together—some-
thing to consider for sell-indulgent
baby boomers. Off the screen, both
Don Johnson and Philip Michael
Thomas are devoted to their privacy
and their children—positive attributes
indeed at a point in our history when
energies devoled to working and so-
cializing have eroded family time.

But—and this is the interesting part
—actors Don Johnson and Philip Mi-
chael Thomas show us how to con-
duct a crusade with style. Hence the
flashy automobiles and laid-back
clothing, the winsome visage behind
the stubble beard, the flashing don't-
miss-a-trick eyes behind the horm-rim

Don Johrson and Philip Michael Tho-
mas—wearing the white hats.

shades. Cool used to mean duck lails
and jalopies, Nehru jackets and neck
medalions. Now, nothing less than a
Farran Testarossa will do, with a bold
yet supremely understated tactile look
thal fairly screams cool. We used to
get cool in bursis, in oddly random
snafches. But now, cool has got to
ooze and envelop, Or it isn't cool.

Combine the dramatlic tension of a
war against the depravities ol crime
with the visual statemeants wrought by
automobiles, yachts, an occasional
fixed-wing aircraft or helo, You're left
with an entertainment experience that
speaks wolumes, even though the
actual dialogue is Spartan and re-
strained. The essence of acling is
nonverbal—actions, glances, move-
ments that convey messages. And
saying a lot when youre actually
speaking very little makes for the best
performances. Intimacy between the
actor and the viewer is the objective,
and whatever you have to say about
the writing on “"Miami Vice," it Is a
testament to the acting abiities of
Johnson and Thomas that they can
communicate by simply standing in
one spot and being, wel, cool.

And so, from the show that brought
us cool, we have a whole new style of
dress. It's now okay for men 1o have
some stubble on thelr chin, and sales
ol sunglasses have cerfainly in-
creased since the show went on the
air, More importantly, we have a
heightened awareness of the harm of
llegal drugs. All of this, of course, is
pretty cool. And we could argue that it
began with the creative forces who
brought you a new kind of television
show on Friday nights —Tim Cole

MLAMI VICE CARS
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(Comtinued from page 89}

pinned inside the cockpit. The wheel 18
a popular item among the street-rod-
ding set, who remove the wheel to
prevent their ears from being stolen.

Sinee the car would be used inter-
changeably with the real Testarossa
during filming, they had to be as identi-
cal as possible. One discrepancy that
caught Roberts" eye was that the Fer-
rari sat lower to the ground. The seats
in the Pantera were up too high. The
situation was easily rectified by cutting
out the Pantera’s floor pans and drop-
ping the seats. The Ferrari was also
wider than the Pantera. While the Pan-
tera's body panels could be blown out to
the required width, the rear tires didn't
sit out far enough inside the wheel
wells, The solution here came in the
form of a set of custom Sbarbaro
wheels. The rear wheels were offset 6
in. and were built with a 12-in. width.
The Pantera rim is only 8 in. across.

Power for the stunt car comes from a
351-cu.-in. Ford Cleveland engine that
runs & Predator carburetor from PCI,
Inc., to minimize fuel lag and poor
throttle response when the car comes
out of a slide.

Foam was added to the carburetor
float bowl to keep the fuel from sloshing
around during stunt maneuvers and
high-speed chase scenes,

While the stock engine is good for
about 300 hp, Roberts wanted more
power for that extra margin during
stunts, He decided against going the
supercharger or turbocharger route he-
cause of the expense and the room the
system would have taken up in the
engineg compartment. Since power-
boost requirements were needed for 10-
to 15-second bursts, a nitrous oxide
system was installed. A shot of the gas
gives an instant 100-plus hp, enough to
handle any situation.

But just in case it's not enough to
handle any situation, Roberts is getting
set to install a 420-cu.-in. Ford Cleve-
land engine that's available through
Ford's motorsports program. The mill
is good for 450 hp at 5000 rpm with 350
ft.-lbs. of torgue at 2000 rpm. A nitrous
system should add an additional 100 to
150 hp in the tight spots,

Backing up the Ford powerplant iz a
ZF G-speed transmission. A special
braking system uses a second brake
pedal to activate the rear brakes only,
Loeking the rear brakes helps the car
gpin out or spin around in the classic
bootleg U-turn.

It all promises to be an exciting
season this fall for the cars of “Miami
Viee." Now all it takes i for the produe-
er and writers to bring the rest of the
show up to the interest level g'unerated
by the machinery.
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WATCHLIGHTER ""',}-’f you'll need for home
i “"'u riepiir and remodeling
. Witk M':rnm": ﬁ . E: Learn about lumber,
b i ‘mm | ! P fnsteners, plumbing and
Sand Check™.0, for §16.95 Smurh deteciors locale ihe c..Jr Toll Free: | electrical products, mofing, even garden supplies,
+ $250 P+H i | ;:‘r"&"mﬁ;p’ﬂ' fun WH'HH’E'S E'I'_??I-‘:gm | Make your work easier with the right materials,
La-Draw Novelties . Dept. PAG Sweet Home, OR 87385 | (BA-1916—$8.95)

0L Hox $299% Columbis Circke # New ¥ork, N L "
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\Nhat's New at

"“Tha Source’" of the
alectro-mechanical components
AMERICAN DESIGN COMPONENTS? for the hobbyist.
RECHARGEABLE 3% ", 10Mb 5% “, 1.2 Mb. AT NICAD =
ot e 59:000 | EAD ACID HARD DISK DRIVE  |HALF HT. DISK DRIVE |BATTER u
BATTERIES (IBM® Compatiblal : i o
Design Components — ex- | Ssaled, compact power sourcss '[l:?h‘m. 10 AA tols Techarps

pansive, oftan hard-to-find
components for sale at a
fraction of their original cost!

You'll find every part you
need — either brand new,
or removed from equipment
(RFE) in excallent condition.
But quantities are imited.
Order from this ad, or visit
our retail showroom and find
exactly what you need from
the thousands of items on
display.

THEFIE"S NO HISK.

PC 8300 HOME COMPUTER
(Aitvanced version of the Timax 10001

[not membrane). Cormaing 2K of RAM,
Rewersn videa, ZREOA, 6 5MHr proceasor,

ACAA BK BASIC. Graphics capablity/scumnd -
music, TV o monior, Joystick nput oper
ses on 115 VAC, Inchudes: AC sdaptor, TV
cable, and pair of cassene cables. Wl run al
premcorted o SinclernTemex 1000-
ZXAT. ME = Power 3000 In ong. bowes

for long life and durabi
iy, s portable packs foi

usa with mobotes, madel cor.

Dim.: 712" Lx 2.90"Hx B.57°H
Bodi terminals

Mir — Yuasa, typs NP16-132
o #12277  $24.95 Now

24V @ 165Ah

Tab terminale
Mir — Engle-Pichar FCF24Y
hem #12281 $29.95 New
=D fo of DaTenes, phease
ald 35 (U5 ov 370 ICanad | to
PRGN BRGARG C e

£,

Fits wtandard 6% " spacing
Bhock mounied. High lplld low
paowes. MEr — Rodiers #RO0252F

itern #10181 $ 159,00 new
Controllar Card for abowe

HaE A

48/96 TP
[

Doutrle sided, sngle/douhin
donsity; B0 track.
Mfr — Panasonic #JU-475

rate: 45 ma. 18- 18 hours,
D 2% "H & 1% "W u 2" "L
Mir — GE 123233 or

ftam FB443 #Ehgé Wi

IJDJI LLS =
Dual
1“,_51 T
2 D colls, siacked & -T;_m
m[ﬂn—w

irg). Amcharga in 12 'l-l-l'n. Dm.t

Dim: TR Oa. 5
m-111ﬂ4mu¢245 95

item #10160 $89.00 | kem #10008 $1719.00 new | Mapemirad 6 pacis §25.00
240 CFM Insides of the
MAJOR®
FAN

W16 WACKED He.; .3 amps, Low
rioine, high pressune'voluma fan for
cociing in tight places. Fas plasts
bilades with ieathered edges, ahs

CEMICACE Moo [6p . Bl in)
Dim: 6% "H « 5.92"W 5 2"deep
Milr — Fotron FMAZE]

o #8301 $19.95 pre

16 VACE0 He.,

l.r‘iﬂHPIIr_q;m:

supplad| Cnrmmm

i AR H = 3% " Won 4% H =

A% W undrilied Itk

l'l-qutrmrd an B% "W centers, 0A
(BN TH x 108 "W x B%D.

Hl'r Fasco #7082-0124

ner #6170 $165.96 e

Commuodare VIC 20 CPU board &
machanical kayhoard. Guarsmasd
not to work. (For pans onky.)

Hom #12144 514.95 rre

15" COMPOSITE
VIDEQ  MONITOR

15°, green phasphar, high reso-
Rution (12 lines canterl and band-
wicdth from 10¥z 1o 30Hr ¢ 308
Dperating volt.: 130/240VAL,
EOrB0HL., GEVA max

Mbr — Motovola - Alpha Series

item #10044 $33.95 tew

VACUUM PUMP
& MOTOR

FEm #10338 $29.95 new
s IHWA.GI
1

G ftem #10:137 gB 95 Mow
# 32K RAMPACK upgrada

hem £12148 #15.95 (T
+ COLOR PACK

tem #12147 519,95 new
ADAM Computer Paris. . .

* W NEW * *
e o
ADDRESS BOOK FILER SOFT-
WARE W/AUTO DIALER

irerm #12386 579,95
* * * * * * *
ADAM COMPUTER KIT

ol memory boands, snd one chssarts. NG wil-
g recessary; hookup

diagrem inchacded
nem #7410 $99.00

Unabiy for veruam or pressun ag-
phoation, 4 CFWIS PS5 mae, 1587
cont., 28 interrénent. Pump s
dirscthy ooupled o o GE ¥ HP,
1825 FPM, 115 WAC, BOJEO Hr.,
singin phase 3 8A motor, Thaerm
. Mitd. on mtal base

, | by protected
Demy %W = 1A% L

Mti-Gaat D040 11 Lol & (RE

e #5327 $39.95 nre

SWITCHING POWER
SUPPLY

116 & 230V, 47-440 Hy
Input: 80-136VI180-2T0W
Outpet:  BVDC @ 5,54
+1IVDC @ .
-12VDC @& .3A
Periorated rmatsl case encloswe.
Dim:8%Kh*Le 3% “Wx 2°H.
Ml — Genestal instrumen

ierr #7983 $14.96 new

For ume in pumping water chsmi
caly, hat/eold. Fangs: 30 GPW @
0. head: max. head 50 i Pumpia
supplied wi ¥s HP mator, 116/230
S0ME0H:, proieched.
Inbet: 1%"L n 6 dia. x 5% H
Mir - SE| F120695.002

irern #npea S50 .50 now

o 2tr $100.00

12°, High Resolution
TTL MONITOR

gy

12 VD0 VAT twibuilt-in
powar supply |, Gresn phosgihorn
M. in matal housing. Schamatic
supplied

Mir — Copetronic FIE-1030
nam #8811 $19.95 new

PUMPS — COMPRESSORS —BLOWERS —MOTORS —POTENTIOMETERS — BDUNTERs
TIMERS —RELAYS —VOLTAGE REGULATORS —POWER SUPPLIES

MINI WATER/
CHEMICAL PUMP

Plantic disphragm

pump, for use in all types of Huld
systema: soda fountaine, ete, 74
WIDC, or with built-n powes sup-
iy, Plugs mio any 115 VAC out
bet, Inlet dimn. : 3/8°. Has lighted
onfall pwitch, B 8 . line cond
Mewsited on sturdy plastic baes
DA Dim: I 7T"LaB%*H e 69D
Mir — Ghurflc #F1058-818-66
hom #1228 $29.95 New

COMPUTER GRADE
POWER SUPPLY _

'-‘-l‘-l-
Othar usws-nms CB & car redios.
Coamas msdy o plug in!
O Dutpiit: - BY 5 amg.
« BV @ 3 smp.
+ 12V @ 6 armp.

Input 11SVIEOH, Dim.: 56 =W
= 3% "H. Rubber . incl.)

mem #9501 $24.9

AIR
COMPRESSOR

PFroduces up to 33 PSL. For air

trush, paint ying, tire & mat-
traxs inflntion. 116VAC, BOMD
Hz. Capacifar-run maior,
Darrenn. : %" din. 5 A% * long
By — Thormas Incluatpes

nem #64 $29.95 are

E#Em“lﬁrrm ADAM AMERICAN DESIGN COMPONENTS, 62 JOSEPH STREET, MOONACHIE, N.J. 07074  MINIMUM
M'm""ﬁmm Colecovison, Wik pirter | YES! Please send me the following items: ] My check or money order is enclosed, m:-'ﬁ“
power supply & one dats drive, vou wil Hmm How [ Charge my cradit card, ¥
*"-';.l Adam Cﬂ""ri': Kaytwsard Ne. Marny? Duseriprtion Pice Yol [l visa ] Masier Card [ Amex P77
nem #9918 $59.50 == crabe -
DATA DRIVE — Exg. Date
item #B841 — "
LaST cHance - $19.95 Sgoanee —
PRINTER POWER SUPPLY — Telephone: Ares Codd  Number _—
i #8842 5714.95 . T L L‘W" Hirre
ASCH KEYBOARD — 419,95 nﬂ-rhwﬂ"fmllr:d .ﬁﬂgdll:s plun; lﬂhum-l Adidreas
Rum #8842 Cansdian- $3 plus P.0. cost. Charge anly. |
ADAM CASSETTES Sales Tan (ML, residents orly, i —
w mh:?;-“l- Hmar Baslc please add 6% of 1ot State Tip
; BAKER'S DOJIEN — ‘15 gE q'lh ORDER TOTAL Al ingusivins and free catalog rmguests call 200-933-2710.
CONTROLLERS For all phone orders, cail TOLL-FREE 800-524-0809. in New Jersey, 201-939-2710.
tat of 4] mem #7013 59,85




OUR HIGHEST QUALITY
AFFORDABLE
ELECTRIC 3-WHEELER

Take this compact, portable 3-wheeler
anywhere. Easy One-Hand Operation.
Built-In Battery Charger. Rear Suspen-
sion System. MEDICARE and pri-
vate insurance reimbursable. 30 DAY
FREE trial. Call or send coupon below
for a FREE 20 page color catalog.

1-800-662-4548

i R i (B

| Electric Mobility Corp., Dept.1596 |
| #1 Mobilty Plaza, Sewell, NJ 08080

MName
I Address
| City Zip
gy -1y S —

R e R e

HUGE SAVINGS

=

Bl-l'f Duect Supphes of
Direct from BOATING » TRAILERING
Inland Harbors OUTDIOR FRODUCTS

GEHEHATGHS
ELECTRIC

POWER I-
Winere andd when

wunesd i =
= & HP Hnggs \-
= 1)/ 240 Volts JU
« s Y HP Moo ,q
G000 Watt
JUST 5588

Ny l_,;

= P00 WaRs

Made in he US A

TRAILER PARTS
Sperael Swang 3!
ey Jack

27 W Ent-on Whesi

SALF PRICE §31.95

Order in MN Orcler Toll Free
612-841-8280 544

i Ag Jach 25.50
1000 ihs A-Frave Juck 16.95
Hang ‘Weches 1 000 Ins 13,9500 o5 19.49
Trader Ligh kit 17,95 Submersbie 28.95
2,000 B Hisbw compiets 4 or 5 bod pr 2385
480sR Wheei & Tue, 4 or 5 bole 18.95 ¢
AR0nt2 Whest & Tie, 4 or 5 ol aﬁg
Wik Garves pr il
Lsather Work Boots 2295

IHLAEUD HARBORS  Frices expire TI3NET

| £O-Box 35068 senp coupon |
FOR FREE 43
PAGE CATALOG

Mpls., MN 55435

Enlarge Project Deslgns

Craft Projector is Simple! Fast! Accurate!
Projects an to: Drawing, Graph & Tracing Paper, Wood,
Other Surfaces.

Adjustable iens eniarges by tractions up to 37V times for
the size you wish! Copy unlimited hdeas for crafl designs.
. portraits, still II1H,

Iry.

$19.95 plua $2.95 shipping. 30 day money back guarantes.
Harton, Depl. OT130, Box 2012, New Rochells, M.Y. 10802

banih,e

]
Envirolet.

Th Ecnboaglol Tosa! Synism

= NO WATER
» MO CHEMICALS

« MO SEPTIC TANK

Sancor Industries Lid.

140 - 30 Mimer Ave., Scarborowgh, Onl. M15 3R
[CIWA 416-209-B586)
m U5 A TOLL FREE 1-880-387-5126

Increase Tire Shop Safety and We
Will Give You This Solid
Bronze Buckle.

Heavy truck wheel'rim servicing can
be dangerous.

Motor Wheel Rim Safety Training kit
has material and instructions to help
you teach safe wheellrim senvicing
and help avoid needless accidents.
Send for free kit

Post the safety material. Preseni the
program to your service people.
Return validation certificate. And
we'll send you a Motor Wheel Think
Safety belt buckle.

Write: Dept. 91074,
Mator Wheel Corp.,,
Lansing, M1 48310

mmnﬂ WHEEL

LONG-TERM CAR TESTS
(Continued from page 78)
two side-saddle rear jump seats are so
small as to be suitable only for small
children or someone you don't want
asking for another ride. Even a pair of
12-year-olds complained they felt
cramped. But it's nice to have some-
place to put things out of the rain, and
for that use the space iz plenty big,
especially with the seats folded away.
The macho styling may lure some
buyers who want to use it for commut-
ing and shopping, They'll have to put
up, though, with the noisy off-road
tires, buckboard ride, wide turn radius
and tepid engine. The tires are so large
that the spare fits nowhere except into
the bed, obscuring part of the vision in
the rearview mirror. But somehow that
doesn't matter when everyone s
watching as you cruise through the
hamburger stand.—M.A.

Ford Taurus LX

After less than three months and 5500
miles of pleasant driving, Ford asked
for its marvelous Taurus wagon back,
It seems the accountants had to get this
'#6 model off the books ASAP, and we
reluctantly returned it—after several
increasingly pointed reminders—with
7763 on the clock (it had been delivered
to us with 2265 break-in miles on it).

We hated to see it go. Although it had
finished behind some $20,000 imports in
our “Wonder Wagons” test (page 58,
Dec. '86), when judged all by itself the
Taurus was pretty wonderful, too. Not
perfect—a few minor rattles and “tin-
kles"” had developed—but close enough
for a popular-priced domestie wagon.

Two less minor problems were
caused by some of our more abusive
track-test procedures and are not likely
to affect the average Taurus in every-
day use. We warped a front disc brake
in repeated panic stops, and this was
felt as a slight shimmy in the steering
wheel when the brakes were applied
lightly. The car also suffered minor
rear-body damage, which eventually
sprung the fuel-filler door so it would
not stay closed. Discounting this, we
think the Taurus LX is by far the best
station wagon now built in America.

Overall fuel economy was 22.2 mpg,
which is outstanding for a relatively
large wagon with automatic transmis-
sion and the big engine—in this case the
140-hp 3-liter V6. Performance felt like
that of a European sports sedan, not
the traditional wallowing one expects
from a wagon. All in all, the Taurus has
been a revelation, and [ now know why
vou see so many of them on the
road. —W.H.

Oldsmobile Delta 88

The drama eontinued almost unabated
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with our star-crossed Delta 88 Royale
Brougham 2-door coupe. You may re-
member that, in our last installment,
the ecar had suffered a severe case of
“the hiccups,” which included a blown
engine, a fried computer and a number
of bumbled repair attempts at two deal-
erships and a private garage. All this
congpired to keep the car off the road
for more than three months, makingita
prime Lemon Law candidate.

The car had been back on the road for
less than a month when the window on
the driver's zide fell off its track and
slid, cock-eyed, down into the door. A
amall plastic part that holds the glass in
its track had broken, and it took three
weeks for the dealer to get a replace-
ment. We can see why. The Buick
LeSabre we borrowed in the mean-
while had the same thing happen, and
Buick’s spokesman said it was the see-
ond time. Those little plastic parts must
be back-ordered by GM dealers from
eoast to coast!

The Olds rep told us that the dealer
had also found and replaced a cracked
front brake pad. That may explain why
the car had been locking its rear brakes
and slewing sidewayvs in panie stops
{like when the radar detector started to
beep!), Rear-wheel lockup on wet hills
had been a problem with our Cutlass
Ciera long-term wagon a few years ago,
too, so it appears that GM still has not
fully exorcized this evil spirit from the
infamous X-cars.

Back on the road again, we found the
air conditioner inoperative at 7500
miles, but since it was September by
then, we decided to grin and bear it.
We'd had the car for six months, and
over half that time had been spent in
various repair shops!

At 8000 miles we noticed intermit-
tent low-voltage readings, and by 5000
miles there was an occasional grating
noise from under the hood. A couple of
weeks later, at 9400 miles, the inevita-
ble happened and the alternator ground
to a halt, leaving the car to limp along
on battery power,

At that point, we threw in the towel
and asked Oldsmobile to tow the car
away. It was November, and the pas-
senger-side armrest had nearly pulled
free of the door panel.

We wizsh GM lots of luck with its new
-year/60,000-mile warranties. With
many cars like this Olds, it's going to
cost them a pretty penny. We'd had this
example only eight months, and it had
proven so unreliable that no staff mem-
ber trusted it for a long trip. Which was
a pity; when it was working, the Delta
88 was a pleasant car with strong per-
formance and good looks, The trouble
was that hardly a week went by when
something wasn't broken or going
bad, —W.H

POPULAR MECHANICS ® JLLY 1987

"GUARANTEED
~ FOR THE LIFE
OF YOUR CAR.

000099099900
THE WORLD'S FIRST SYNTHETIC WIPER.

Trip blades are made frem DuPont
MNorde e same material used in 50,000
mile radial lires. Tripladge wipars will never
tear, crack, split, rol, dry out or stick. Not
affected by ice, snow, blazing sun, smog o
road chemicals.

EASY, DO-IT-YOURSELF INSTALLATION.

Includes 2 complete units: High Quality Black
Metal res complete with Tripledge
Lifelime Wipers. They snap on in seconds.

CUSTOM FIT tor virtually every U.S. and
import car, van or truck.

CALL TOLL-FREE 1-800-847-0653

P residands phease Call 1-215-638-8008 or send chech, money-oner oF Gard numbes and eagermion
dale ol your Visa or MasterCard. Credit card numbars handied with siricl sacunty

TRIPLEDGE WIPER CORP, nept. 9244 3165 Tucker Road. Bensalem, PA 19020

THREE WIPING
EDGES INSTEAII

We guarantee Tripledge Wiper Blades
for as long as you own your car! No

other wiper blade can offer this
tee. If you are not completely satistied
you get your monéy back.

Il'l

guaran-

-

AIR-FLO DESIGN. Biades won't littin
high winds, high speeds. & claws grip
firmly, distribute pressure avenly,

PATENTED DESIGN.
Protected by U.S. Patent 4473919,

PRICE PER FAIFI ONLY

2=

)
P’

[0 YES! send me pair of Tripledge | | Pr$1295 _I
Lifetime Wipers—the only wiper GUARANTEED

for the life of your car.

2 pr. $23.80 Save$2.00
3 pr. $34.85 Save$4.00
4 pr. $45.80 Save$6.00

(Gngle Blades $6.50ea) |

Name Shipping §1.85 first pair
{Shipping 2nd, 3rd, & Ath pair

Address onby $1.00 each)

City State Zip Amil. Enclosed;

Pa Resxianis Add Saies Tax

VISA/MC# Exp. Date

Car #1: Year Make Model

Car #2: Year Make Model

Car #3:; Year Make Model

Car #4: Year Make Model

&1



$28.00 Woodworker’s
Package For Only

FACTORY DIRECT
GRANDFATHER CLOCKS

® Solid 374" hardwoods:

b £ black walnut, cherry, oak
= ® Hairioom guality
- \:\\“;H ars - & Solid brass West German
2 "" | chiming movemants
, | s
i T - i ® Easy t0 assambia kits or
B, e TP S S0 i
LB, in-
cludes 25 full size shakar:gpaus. 25 mini-shaker p , 25 mug rack pux and 25 tie rack @ Monby Dack ousranies
ma—pi‘ua a detailed full size unique horsa duﬁ shaker peg plan, a full size plan for a SEND $1 FOR
utiful tie rack, and a full size plan for a useful mug rack. 32-PAGE FULL
This alone would be a rOMENOIOUS pu e e ——— o — — — — — — COLOR CATALOG
valua. But you'll also receive full size pat- 00 ki
terns for 10 greal items—a h‘n?'fwl $28.00 wort. ﬂ‘f B [
mufin Server, doughnut hower, pro@sif for only $9.957 {Fl‘ﬂ( K COMPAN
uffin A n r, pre .95 H H 1 NY
holder, cleanser holder, knife rack, towsl {;’mﬂ. J WORLO'S LARGEST MANUFACTURER
il:ar;nd ?E;ca aha‘:'if.t .J:'!;s:brl'ull size plans I mg":ﬂfm E:?f.,.
or four nifty cars air own . - Address Fairhope, Alnbama 36533 # Phore 1-205-028-23
¥ou'll also receive a woodworking | parsaireomiomp i S *
Ioaded with m after page of discount _ City. State Zip__ 3 Finished Clocis
r iools, tools, wood parts, wood | Guarity Price Ea  TOTAL  Mail to: Hame
astenars, sanding supplies, wood Trlnd-vll.l!ﬂll Inc
finishes and much, much more. You ma) l | Mgt Stroat.
order up to four of thesa $28.00 TOTAL: Add §2.95 375 Beacham St., -
worker's packages for $9.95 each, In—l Box 6447TM v —
clude only $2.85 shipping and hnndllngl (A Aty S0 eechorder  Chelsea, MA Seate Zip
regardless of how many you order. DO NOT MAR CASH, USE 02150 iplease pring
| GHEGK GF MONEY ORDER PM77
Big on Quality - Low on Cost!
r.
9, , 2 Folding Universol -
T N 1 Aluminum Lodder F—
\, Zakgh GE’E:“ FifEA e o eocimgwcerd: | Pestrepeller NOw!
o | ol coe The

Huty 750 b capacity!
#5imsl wipgor yputem. & 173 s L
twsene groos plywood. 3 ety of
diouble vesl beatmg. 14 &
LTS samo prmamabes el ®A3
weribily regiered SBos J&L @
W s I H Owerpll 4871

. Ili man scabfold, cho fold 4

weoure ot 07 1o work in
vimirwells  Six specially de
wigred hnges roloks o amy
al 3 positromi and lockl Feohures ® Mode of
hegwy gouge alumingm, ® iyl o ndwimol
stondiordh, ®Fodded size- F39°L 1 W s
AR TH 0 Wisigh- 30 ks

Hlm:;:i ss’ Cnnp;:;:n:;m
S LH:51200 . - sa
S AH:S400 .. ,

aii 7500 ag T 8TH copocior
allery siable Irequency
& Cldpmil  aou OrETe

130 o
Oirder Mo,

HE267-1123 sl’
S LH:5300. ..

&000 Watt Power Generators

Auxiliary power during ouloges, in the fisld, or af the
cobin! Both models leature: # 8 HP Brigge & Stration en
ging, ® Mognetron®, wlid-siode ignitepn. ® 1. T30V deples &
|- 240V duples receptocles, 367183 ampe. 4000 woalr
surge, 4400 warhi continuous power. ® Rolary hield design,
® Crgialt bruokers, ® 1 yeor limited warranty.

Compars ot §1000.00

\l‘hulenlufﬁ:‘: merica. INc.
m 4777 Manord Drive, Eow Clairs, W1 54703

ITR"H, Shipping
We 1I9 B

A, Recod & Elecivic
. Stort-295La

&0 Hx
ORDER TODAYN

Affordable

OAK Spiral.

ONLY

$1475 .. .

For 4" ciesm, [P B 1o BV A

Companabie: srangs or
B gicam ond o
TS0 APl

L

=
-

= Tha bonh Troo SEs . BT

Far Mail-in Order -E:u'p-mr o elnan paper
praschet nomeli| & onder no (1] along with yeur
nome & pddrets. Send checkimonay crder F:#
chle 1o Wholssale Americs, Ing [rofe

ship /hand. chrga,)  Te chorge to MasterCord,
VIS4 or DISCOVER, giwe occl. B, enp. dote and
vign rame. Allow 7 days for LIPS d hary. Add 2-3
wky for Freight collect iems. Rendents of AR
Hi, Canada, Puerio Bico and Yirgin lilanch, add
50M% fo shep Jhand, Wi residents - odd 5% soles
tas,

iwibarmigg bry il £
g by check. praw
o, pidresa, phone B8 drver sl B

Send $1 lor ihe lokest
Maney-Saving Catalag from
‘Whelaols Americal Includes
Huge Sovingi an Power Tools,
Hordware & Hovtewores!

10 DAY
No Hossle Guarontes!

Our Dok Spiral Stair Kit 1s superbly
crafted from cholce, selected ook
and ingenloushy designed for easy
do-if-yourseif assembly. And Dest of
all, its pricaed well below any Compar-
able stair on the maorket

CALL OR WRITE FOR FREE COLDR BROCHURE

THE IROM SHOP (215) 544-700
Dept, OPM77 PO Box 128, 400 Reed Rd
Broamall, PA 19008

MosterCord VISa andg ANEX

Other Showroom & Warehouse Locations inc
Pomona, CA (M) 578-5708

(713] 7A9-DA4E

(B13) 9231479

312 9529010

Sorosoin, Fl

Chicaga, Il

THE IRON SHOP.

MAMLUFACTURERS



CLASSIFIED

ADVERTISEMENTS

Sophie Gronowicz, Classified Sales Manager Dorothy Nolan, Classified Service Manager
Rate: $7.00 per word payable in advance each insertion. Minimum insertion ten words.
Bold face capitalized words—$1.00 per word additional (First word set in Bold Face at no
extra charge, Zip Code Free.) Centered Headlines in All Bold-Face Letters—3$45.00.

The next available issue to place an advertisement in America’s No. 1 Classified Section is SEPTEMBER. The closing is JULY 3rd.
Send remittance payable and order to Popular Mechanics, Classified Department, 224 West 57th Street, New York, New York 10018,
Ploase indicate Heading under which ad is to appear. As a consumer service and in cooperation with our mail-order advertisers
who use post office box addresses for their convenience in handling your arder, Popular Mechanlcs
maintains a register of such mail-order advertisers containing their complete names and street addresses.

Advertisers using P.0. Box number must furmish complete name and street address for our records.

To avoid delay in the publication of your ad, plaase send samples and descriptive materials with your request

if your ad does not state clearly what is being offersd.

PLEASE NOTE: WE HAVE 142 CLASSIFICATIONS TO CHOOSE FROM.
FOR OUR LIST WRITE TO ADDRESS ABOVE AND REQUEST OUR ORDER FORM.

PUBLIS ER'S MART
BOOKS & PUBLICATIONS
PUBLISH Your Book! Join our successiul authors. All
subjects invited Publicity, adverbsing, beautiful books.

Sand for fact-fifled booklsl and free manuscript repor.
Carlton Press, Depl. PM. 11 West 32 Streed, New York 10001

CHANGE Bad Credit |nio Good Credit rating simost
overnighl. Enjoy bfe sgain! Frea Feporl Caldwell, 216
Harmon M1, Hopkina, 5.C. 20061

BOOMS Hundreds of unique litles. 24 page catalogue anly
$2.00. Gemslore. Box 399, Holand, M.Y. 14080

SLASH MORTGAGE PAYMENTS in halll Barlow, Box 897,
Blairaden, CA 26103

BLALD YOUR OWN BUSINESS Silk Screening Jackeds,
Hate, T-Shifl And More. Publication Includes Sel Ugp, List-
s Far Supphiers Of Cualily Equipment. Supplss And Raw
Goods Also Technkgues In Sales Markeling. Leam Whal
Takes Years Ol Exparience, Start Your Sucocessful Business
Send $10.00. HAH Screening, Depl. A, G017 CR13, Efkhan.
N 46517,

YOU Can Stop Smoking! Free sformation—Milker, 2545
Mulberry Dr., 5 Clearwaler, FL 33519

END LAWNMOWER FRUSTRATION liusirated Bookiet
‘When it Won't Starl” troubleshooting guide, §7. JWD
Publcations, Box 10014, H5U Station, Abilene, TX 79658

REPOAT - HOW TO open the Dioor ko Riches. Sand 56 00
lo: Walllarn Entarprises. Inc.. Depl. PMT, Box 276, Aouses
Point, MY, 128790078

TEST YOUR LQ.| Third Edition Accurate Aesults
Guaranteod, Sond 5300 1o. Scholastic Publications. Box
18121, Sadern, Dregon 97305

PREPARE child for best, sales! day cane. How o select it.
Whal 1o beng. Guarantes health. Guard against abuse
Prapare yoursel! Compmhansive guide. By day came direc-
torimother. §5.95 Guarantead! Cottage Publications. Box
ZI8-P, Taht, Olda T4463-0208.

BUY KNIVES, CUTLERY ITEMS al Wholesalo. Save up fo
B0, Husge Salection, SatisTaction Guaranteed. Fast Service,
Zand for FREE Catalog. Smoky Mountain Knile Works, Box
TrdPM, Sgvierville, TH ITBE2

POATER'S FREE PHOTOVIDED CATALOG
BEST IN THE INDUSTRY
OVER 4,000 products — Brand names. many unigue and
unusual ems. discount prices and Fast service. For your
Free copy write: Porter's Camaera Siore, Inc., Box 628, Depl.
PM. Cedar Falls, iowa 50613 or phona: 1-800-553-2001

LETTER CARRIERS! Write 1oday for your FREE CATA-
LOG! Postal Specislies, Depl TA Box 2306, Prova, Utah
B4603

BUILD SMALL UNIQUE PROJECTS Small alectromachan-
ical parts. Sond £2 for new catalog and idea book. FREE
product sample included. Invenlors Hardware, Box 8460,
Anahaim, Califomia 92802

FREE AUTOMORBILE SECURITY CATALOG: Largest se-
lection available. Do-li-Yourself. Pagers, alarms, hood'locks,
gless deteciors. Allow 4 weaks Immediate Delivery, Send
$1.00. Avlomolive Security Equipmant. Daept. 2. P.O. Box
342, Plainview, Mow York 11803

10,000 AUTO PARTS balow wholesate, in stock for imme-
diste shipment! FREE information. Consumer Discounl
10420 Lsckland, 51 Louis, Misburi 63114, 314-427-0800

AUST-CURE sliminales rust and protects against rerust-
ing. Liquid formuia apphes easily. Gives rusted objecis years
of additional life. $5.55 + §1.50 PAH. Comcie Producis, Mail
Ordar Dept.. P.O. Box 25547, Claveland. OH 44129

SAVE on your naxi AUTD, 53.00 FORMER SALESMAN.
TIPS, Suibe 435, 1151 Aguidneck Avenue, Middiatown, R
02840

POPULAR MECHAMICS “PLANS AND IDEAS" CATA-
LOG #1700 — Hundreds of ideas on workshop projects,
plans for shop loals. storegs houses. boats, furniture, loys —
jusi aboul everything! 3S3end $1.50 o0 POPULAR
MECHAMICS PO, BOX 1014, RADIO CITY STA. NEW
YORK, N.Y. 10101

WORLDWIDE ENGLISH MAGATINESNEWSPAPERS.
Sarnpler; 432 08 FREE BROCHURE. Mulinewspapens, Bax
DEAT. Dana Point, Cabifornia 62626

8,000,000 poople read Popular Machanics Magazing avary
minth. By placing your ad hare, lor £7.00 a word, rip-code
e, you £an gal Eham 1o subseribe bo your maganng! Send
your Bd plus check or money ordes io. Populsr Mechanics
Clagsified, 224 W, 57rh 5t New York, NY 10018

CATALOGS

FLAGS| FLAGS! FLAGS! Amarican, Staie, Redigious, For-
aign. Home and business FLAGPOLES. FREE CATALOG!
Write: LIBEATY FLAG, 424FM East Main Street, Roedsburg.
Wi 53958 or CALL 508-524-2834

HOW TO MAKE YOUR CAR LAST LONGER, sven 20
years Six guarantesd solulions $10.00. Arlie's Car Cling,
Box 206, Blackiost, 1D k1221

DISCOUNTS ON WEW CARS| Fres detailal Wrike
Infoviskon, P.O Box 622PMT, Marion, MA 02738

IS IT True You Can Buy Jeeps lor $44 through the UG
government T Ged the facts today! Call 1-312-742-1142 Ext
733

CAR COLLECTORS AMD RESTORERS - find your draam
car plus B e parts you need o HEMMINGS MOTOR NEWS,
worid's largest old-aute markeiplace since 1854, Ower 600
pages sach month lisiing thowsands of old cam, parts,
sarvices, supplies and more. Your best chanca 1o buy, ssll or
raap Subscribe ioday and save 62% off the nowsstand price
- only $17.95 lor 12 giant issues. Satisfaction guarantesd
P.0. Box 100. Dapt 7718, Bannington, VT 05201

YOUR CAR WILL RUN DN AIR. (With anly a tiny amount of
gas vapor around the spark plugs.) Send 52.00 PAH. Jat
Spark,"™ 3210 Ave. H.. Lubbock, Tex. 70404

BACKYARD Car Mechanic Guide $3.35 Lemon Troe, Box
A4, Tharndale, TX TESTT

HYDROGEN AUTO FUEL FROM WATER Amazing Fres
Report. kerit, 2307 Tylar Lane, Louiswille, KY 40205

YOUR Autos could run more than 100,000 miles withaut
major repairs. 40 Simple Haw To Tipa That Werk. $3.00. JW,
Box 4058, 2956 N. Campbell, Tucsen, AZ 85719

SUPER Mileage Carbureiors! Do They Work? FREE DE-
TAILS, TOC, Depl. BATA, 304 San Miguel, S1 Charies, MO
E3303

RESTORING AUTO, TAUCK MACHINERY FOR PROFIT,
HOBEY. llustrated Bookiat Shows Economacally How, Send
5500 100 NAN Enterprize #4304 448 Enciniias Bivd.,
Encinitas, CA 52024

VIDED: ENGINE REBUILDING Small block Chewrolel dis-
assembly and complete rebuisding. View 103 minutes of step
by smp instructions. Call free 1-800-346-4335. $39.00.
Videcsmith, Box 19156P, Cheyenna, WY B2003

USED CARS Make Money! 7 Sure Methods. Immedinte

Opportunily ... Free Moneymaking Repon. Automaney |
1298 Samocent, Cleveland, Ohio 43124

UNIQUE Mew Summar Driving Accessory Calslog. FREE.
MG, Box £800-E, Sparks. NV 89432-4800

VAPOR Carburetor Triples MPG. Free information. HEA
A2 PV, Bowling Grean, MO 83334

"AMAZING!™ Drrva 2 new car-Only $48 monindy! Aeceive
Free Products 100! Freo Defails-Send Slamp - Campbsall.
1442 Kona, Honodwlu, Fawnil SE814

AUTO SUPPLIES & EQUIPMENT

AUTD BOOK. CENTER siocks 2000+ Titles. Aepalr, Own-
er's Manuals, All Makes 1920-80. Catalog §1,00. ABC, 28PM
Appleton, Auburn, MA 01501, Ph: §17-832-3081. VISA, MT.

ADVANCED SOLAR TECHNOLOGY Gives Car Battory
Constant Charge To Help Overcome Self-Discharge And
Drain From Constant Elecirical Loads. Starts Working As
Soon As You Plug It In, Measwes 147 = 43" S49.95 Boy
Markating, P.0, Bom 18033, Baltimone, MO 21230

ALTERNATOR Generator Rebuilding Book, Price:
Hedelund Engineerng, Box 28024, Las Vegas, NV EN26,

PARTS: Army Jesp and Wuch parts. Spare Pars &
E?-uwnnl Ca., P.O. Box 751, Lexinglon, Kenfucky 40587-
o075

EMNGINE OVERHAUL KITS: WHOLESALE CATALDG
$2.00. ESG. Dept. PM. Box 13053. Lansing, M1 48901

DECREASE OR ELIMINATE PINGING [(SPARK KMOCK) IN
MOST CARS, make a waler injector, Plans $3.00. J Hogan
Entevprises, Box 857, Pittaion, PA. 18840

CAR WINDOW AND SURFACE SPRAY CLEAMNER All in
one Container, sponge, squesges §4.49 to: Intar-Am
Enderprines, Mew York, NY 10021

ETOP MAIN BEARING OIL LEAKS with HAPCO MAIN-
STA. 5TOP TRANSMISSION or POWER STEERING LEAKS
wilh HAPDO TRANS-SEAL. Since 1060 - Guaranised. Send
$5.50 Each or any Two For $10.00 Postpaid Havendy
Products, Box 222, 51 Clair Shores, Mich, 48080

(Continued an neal pags)
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ECOMND Carbs Save Gas. Increase power 51.00 for bro-
chure indormation. Vacuum Carbunsbor, 575 Smr Lane,
San Antonis, Texas TE20M

AUTOMOTIVE air conditioning parts discoant prices:
Catalog §2.00. Auto Air Supply, 168 Placid Heights, Seguin,
Texas 7RIS

MOTALOY ring valve job while driving Guarantesd.
$10.00. two $18.00. Postpaid Andvis, Box 34087, San
Francisco, GA $4134. Dept. &

BRITISH & Américan 288 Passangar Hovercralts Avail-
able. Live Action Footage On VHS Video 1 Hour $40000.
DETROIT INTERMATIOMAL INC., 11800 Merriman, Bax
B108, Livonia, M 48151, Vies & Masier or Money Order (3113)
ATB-B432 (1-B00) 334-5184

PEGASUS: Hover ower fields, parking lols o any surface
Ehat s flat and hard in this ficating machine. Busld it yoursel! jor
about £150 worth of phesocd and paint and an old Lawn mower
engine. The has a 7-Fi. Dia and hovers 107 above
the ground. A gallon of reguinr gas provides 3 hours of fying
time. PC-1800 - $8.95. Send Ordar To: Popular Mechanics,
P.O. Box 1014, Radio City Station, Mew York, NY 10101

MOMITOR All Exterior Lights On Your Vehicle. Installation
Kil $10.00. Lightwatch, T62 Olive, Denver, Colorada 802230

MOTORCYCLES, MOTORSCOOTERS &
SUPPLIES

MHHI-BIKE Ki1-$48.00, Go-Karts, 2, 3 And 4-Wheed ATV g,
Enginas, Whesls. Tires, Cluichos and Accessonies. 1087 40
Page Wholesale Catalog-52 00 Go-Karts & Kits, P.0. Box
756, Closter, M OT624-0755.

GO-KARTS factory direct. from S$39.95 to 23955 com-
plate catalog §1.00. Schmisder. P.O. Box 142, Springtown,
PA 18081

GO IGARTS, Minibakes, Abv's. Kits, Parts, Engines. Lowest
Prices. Largest Selaction. 80 Page Celalog $3.00
Retundable. Kart World, Dept. C. 1488 Menlor Ave.
Painggville, Ohio 44077

CBS, RADIO & HAM EQUIPMENT

POLICE Scanners, Bearcal, Aegency. HPA, Box 18224,
Derver, O 80218

MAXON RADAR DETECTOR, Model RD-2, Labes! i tech-
nodogy at an affordable price. Monay back guarantes. Only
$69.85 plus 5200 shipping. The Chandier Company, 1138
Winnrose Sireet, Jacksan, M3 362311

BUGGED? WIRETAPPED?T Find out tastl Countarmea-
sures equipment eatalog §1. Capr Elecironics, Box S8GP,
Baytied, CO 81122

ELECTRONICS FOR SECURITY, COUNTERSURVEIL-
LANCE AND PERSOMAL PROTECTION CATALOG #$1.
HUNTEREX, BOX 12822, WINSTOMN-SALERM, NC 27117

AVIATION, HANG GLIDING

DESIGN-Build Alrplanes. Hang Glidars. Simpdified publi-
calions brochure 2% McCoy Aircratl, Suite 243, Box J.
Manhatian Beach. CA 90266

HOMEBUILT EXCITEMENT, Build "CHOPPY™ hobby hell-
copter. Simphied construction - molorcpche angime, Plans:
§20. US. brochure: $3. POLYMNOVA, Box 6TOM, 51 Rem:,
Quaebec, Canada JOL 210

'S TAUE! No Bcense required, any age can fy sae
inexpensva sirplanes. Infarmation $5. Asrolec, FE. 1, Box
1025, Quintan, TX 75474

MRBOATS-Hovercradt, Plans, Kits, Engines, Asrdrives,
Propeliers, Accessones. Calalog $3.00. Sporiscraft, Box PM,
Meskar, DK T4855

PROPELLERS

PROPELLERS - far Howvercralt, Ultralights, Homebuiles,
Wind Generators. Informaton $1.00. Aerodec. AL 1 Box
1025, Quinlen. TX 75474, 214-347-200

SPACE & ASTRONAUTS

SECRETS OF UFD PROPULSION. Book, 170p. $8.85
Prescience Publications, 133072 Sutherland, Los Angebes,
CA 90026

MASA emblems, toys, gifts, collectibles. Catalog $1.25
Refundable. Collactor Trends, Box 361, Daylon, Ohio 45400

BOOMERAMGS . .. HI-TECH RETURNS! Polycarbonate.
Paxplin, Weod Constructed, World's Best! Collactibie. 11th
Annual Catalog. FREE! BoomerangMan 1B06-1 N 3rd.,
Monnoe, LA 712004222

DEEP Space Asironaut Exploner Conguessr Calonizer 33
trillion times the speed of lght axp. Write: Rschard Sjodin,
1431 Monumen #45. Concord, Ca 34520

HIGHT VISION SCOPES. Reconditioned Military unis.
Baih Stardight (Passive and Infrared (Active). Catalogs
$4.00. STAND Comgponants, P.0. Box 6274, San Bemarding,
CA 52412, (T14) BB3-2728,

MINIATURE FM WIRELESS MICROPHONE. Fowerful
Sumple assembly. Plans £3.00 Completa kit $9.95. RADID,
Box 3543, Wiliamsport, PA 17701

EVINRUDES - NEW 1586 BARGAINS - TOP BRANDS . ..
&l gizes . . %200 handling ... Scott McCulloch parts ..
Electra Maring, 810 Merrick Foad, Lynbrook, New York
11563

BOAT Plans - Patiems - Kis - Hundreds of designs - 7'/55" -
Sadboats - Powerboats - Sportiishers - Housaboats - Riow-
boats - Duckboats - Basshoats - Cances - Kayaks - Hydro-
plangs - Dones - Boatrailers - Simple construction - Proven
nstructions - Tremendous savings! Gigantk: 160-page cata-
hog $3.00 (B400 Airmail] - ncludes Free ~Boatbuliding
Supplies” catalog - Fiberglass - Fastenings - Glues - Books,
Arvolutionary “PoxygripPoxyshisld” manual £2.00. Glen-L,
9152 Aosecrans, Box 1804MP, Ballliower, CA 90706

BOAT KITS - SAIL 16°-30". FIBERGLASS. Save hatl.
Arryone can assembde. FREE 40 page catalog. LUGER, Dept.
BC-77, P.O. Box 1388, St. Joseph, MO 64502, 1-B00-BOAT
KIT in MO (818) 2335116,

FIBERGLASS Boat Building Materisls Cafl or Write for
FREE Catalog 1-B00-237T-8511 or FL residents 1-800-282.
9438 Suncoas! Fiberglass, 2880 Palm Beach Bhd., For
hiyers, FL 33901

SEE BOATS YOU CAN BLALD FROM OVER 300 PROFES-

RIGGING,
TOOLS, atc. DINGHYS o YACHTS WORLDWIDE. MEW 8th
edition bigger & better than ever, only $5.50 plus $1.50
shipping. BOATBULDER'S MRECTORY, 1001 Bridgenway
Dapt. 521M. Sausaliio, CA S4865.

CAMPING EQLHPMENT & TENTS

MRE'S, Freaze Dried & Storage Foods. FREE CATALDG)
Survival Supply. DPM, 15010 Keswick, Van Muys, CA 91405

AV/CAMPER ownérs, Amazing Slipnot™, many uses, froe
sample Bright ldeas Unlimited, Box 18708, Indne, CA 82713

COMPUTERS & SOFTWARE

THo0idA SoftwareHardwang bargains. Hard 1o find iberms.
Hupge sslaction. Fast Service. Free Calalog. Dynamic, Box
B90, Hicksvilka, N.Y. 11801

COMPUTER FACT BODK Leam aboul Computers the
Easy Way, for FREE Information write: Computer & Aris,
5580 La Jolla Bhvd, Suite 472-H, La Jolla, CA 62037

SOFTWARE, IBM, compatible, or Appla, liss than 54,00
disk, send stamp for calslog. PSCa, Box 1057, Capilola, A
85010

PICNIC TABLE: Stowaway Picnic Table is a clever one-
piete degign 1hat folds ke a scissor tar comveniont storage.
Easy fo bulld [PC-17T16-3595. Send order to: Popular
Machanics, P.0. Box 1014, Aadio City Station, Mew York, Ny
1090

ATHLETIC EQUIPMENT AND BODY
BLHLDING COURSES

BIGGER, Mora Powerful Muscles - faster!] Fres Bookist!
Univarsal, Box BESAA, Detroit, Michigan 48240

STEREO, CASSETTE TAPES, ETC.

THOWISANDS OF OLDES! Hurdrto-find 45 rpm hit records
irem e st 40 years including pop, country, rock and soul.
Send $2.00 for catalog 10: American Ple. P.O. Box 66455,
Dept. PM. Los Angeles, Ca 20066

TV & VIDEO EQUIPMENT
NOTICE: USE OF CERTAIN ITEMS |N THIS
CLASSIFICATION REQUIRES STATION
AUTHORIZATION.

CABLE TV CONVERTERS. Scientific Atlanta. Jerrold, Oak,
Zanith, Hamlin. Many olbers. “New" VIDED HOPPER “The
Copy Kifler”. Viea, MT & Amex Accepled. Toll Fres 1-800-
B26-T623. BAE Ing.. 10517 Upton Circle, Bloomington, Mn
5540

GUT Busters $10.00 54H 52 00, DAR Brothers, 523 South
Castin Drive, Salem, IL. 62881

KUNG-FU Frea Lessons. Send §1.00 for Postage. Mclisa.
Box 1755, Dept. PMETH, Monolulu, Hawaii SER0E

FISHING, TACKLE, LURES

LEARN FISH ALLETING! Stap-by-stap instructions and
illustrations. $3.95 plus 50¢ postagehandling. Fillating, Box
204, Clarksburg, Missowri BS025

FREE Sinker Mald Catalog oves 100 molds 25 shapes.
Carmen's. Box 220PM, Wast Newton, PA 15080

GUNS, DECOYS, HUNTING

HOVERCRAFT

HOVERCRAFT Plans All Sizes. Catalog $1.00 Universal
Howercratt. Box 2781, Cordova. fllinols B1242

AERO-CAR Amaring Hovarcrafi bailt @asily with ordinary
100l Lawnmowsr @nging powss. Carmes one man plus.
Haowers, flies lorsand, Dackward, Sidewsys owar land snow-
fwater. Complete construction plans and brochure, §10.95,
Agro-Projects, Box 5118PM, Clintan, New Jergey DBR03

VW HOVERCRAFT nformation $10, Plang $25. Meoleric,
Bax 2438, Melbourna, Australis, 3001

ADYANCED Ultralight Mowercral, Real Performer, Carm-
prehansive inopack, $8.00, Certitisd Chegueoney Order,
LWLH, Box 478, Caraton Piace, Onlario, Canada, K7C 3P5

BARTLETT Fiying Saucer Ustra-Light Howercratt Featured
in Documentary Film, “Force Beyond.” Powered By Ordi-
nary Lawn Mower Enging. Complete Plans $10.00 Send To:
Herb Bartleat, P.O. Bax 156M, Siverdale. Wa B6363

HOVERCRAFT PLANS & PUBLICATIONS Catalog, $1.00
Lansing Asro-Marine, P.O. Box 27655, Lansing, Michigan
AE505
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SATELLITE TV SYSTEMS, Upgrade Electrenica, Buysrs
Gusse, Dvacount Priges. $3.00. NECS Ing., Box 22808-ML
Littie Rock, AR 72221

HOW o ciean and service your VCR. Step by step video
tape. 30 minutes. Specify VHSBeta £1.95. Visa'MC. Amex
scoepied. Salco, 318 Mesa Verde Ave., Paimdale, CA S3550

CAMPERS & TRAILERS—NITS, PLANS

BEEMAN HiGH POWER ADULT AIRGUNS, Fine Firaarma,
Magnum Slingshol. Guaraniesd bes! prices lor the very
finest, Unexcelled powear yes, bul more importantly’ un-
mequaled accuracy. ngger action, durabiity, cenership
prida, §1 Litetime Repair Policy. Mention onde PMC for
FREE Rsrgun Catalag/Firearm inlormation, Add §1 for fast
mail. Beaman, 3440-PMC Aireay Dr., Sania Resa, GA 85401
Fat e

BUILD YOUR OWN - Travel Traller - Fifth Whaakar -
Motorhame - Camper - Pickup Coves - Plans - Pattems - Kits -
Calalog %1 - Glen-L R-\'s, 9152PM Fosacrana, Bon 1604,
Ballflower, A 90706,

BOATS, OUTBOARDS, TRAILERS, &
KITS

BOAT KITS - PLANS - PATTERNS - 250 Deaigna - 870 -
Phywood - Fiberglass - Steel - POWERBOATS - Cruisers -
Housaboals - Hydroplanes - Aunabouts - Duckboats - Ca-
noes - Mayaks - Dories - Prams - Sallboats - Daysailers -
Traibgraailers - Muyttivulls - SUPPLIES - Epoxies - Polyestors -
Choth - Foam - CATALOG 53.00 (Alrmail §5.00)-Book Amar
leur Boalbudding, $6.00). CLARKCRAFT, 16-F Agualane.
Tonawanda, NY 14150

BATTERY REBLUILDING SCHOOL

TECHMICAL braakthrough in battery chargers-uses ' the
slactricity compared to old type. Technical braakthrough in
caron pile teskers-no burnoutl Moore Tool B Cover
Comparny, 10415 US 88, Sabring, FL 33870, 813-865-1618

MEW Lightweight B HP. Engines $08.00. UF M, 0220
Industrial, Lodi, Calid. 85240

SMALL ENGINES Galors! Free Discouni Catalog.
Enginas, Bex 166P, Ashiand, MO 85010,

~{Continusd on next page}




GENERATOR KIT 5 H.P.-2400 Watt, Assambie n minuies,
Sava hundreds. Send ¥5.00 (refundable) lo: Gen-Kit,
PMETO4. P.0. Box 160, Rockford, MN 85373 Dealers

Spacify.

MOMEY BACH GUARAMTEE. SAVE MOMEY! Extend lifa
of your engine. Analyze engina condition. PMA, FAA ap-
proved. Information $3.00. K-A Enderprises, Rt 2 Box 72,
Savage, Mortana 52262

VIDED: Briggs - Stration Tunaup 539,98 VHS'BETA or for
info. Portable Services, P.0. 1082, La Salle, IL 61301

TOOLS FOR SALE

BOLTS, SCHEWS, TOOLS, WHOLESALE, DIRECT, Guar-
antesd. Catalog $1.00 (Refundable). Camelot, Dept. 44, Box
65, Brigtal, Wisconsin 53104

POWER TOOLS AT WHOLESALE. SHIPPED FREE, FAST.
FREE CATALOG. BEAVER TOOLS. CALL FREE 1-800-092-
077,

UNUSLUAL TOOLS FROM BRITAIN & EUROPE. Home &
Shop Catalog 51.00 Refundabla with Order. Unigua Tooks &
Access. P.O. Box 195TPM, Beasmani, TX TIT04,

AR TOOL KIT incledes paint gun sprxy degreaser blow-
gun lire inHator'guaga 12" coithose emarkable guality Tor
$50.95 wride or call CCS, 145 E. Merrick Road, Freepart, WY,
11520, (518) 8233353

UPHOLSTERY SEWING MACHINES

SOLAR & ALTERNATE ENERGY

SOLAR HYDRO-ELECTRIC, WIND POWER equipment
CATALOG. U5, addresses send 53.00, all othars send 56.00
in L5, funds 10: WESCO, Box 536, Redway, CA 95580

SOLAR Drying. 4B-pages Nine palents, drying hints,
§7.00. Froe information. Jamys, 1600 Mockingbird, Arle,
Toaxas, TEO20

FREE| Solar Energy Products catalog. Gil Electronics,
Box 1628+, Soquael, CA 85073

FULL SCALE Toy ModelT Wood Working Patterns For 3
Modals. $5.00: R-D Enterprises. Box 1533, Dept. TPMI,
Mount Warnon, WA 38273, (Catalog §1.00)

SINGLE SHEET Piywood Desks. beds. tables. more. 10
plans, $10.00. Spacdy PMSel Quale. 3633 Pamplona.
Hephzibah, GA 30815

172 TRAILER PLANS Motorcycle, Utility, Car, Consinec-
fion - Strong. Streamlined, pood looking. easdy built. Cata-
log $4.00 (Refundabile). Tag-Along. Box 15107, Salem, OR
aram

WIND-ELECTRICITY. Extromaly afficient. reliole, inex-
pensive, patenied sysiems up to 100 KW, Complete info,
£3.00—Distributorships available, ENEREX Corp,, PO, B
4108, Princeton, FL 330920109

4x8 sodar collectors for pools. 388 each, Call for dedails.
(B04] 2EE-008E (recarding)

HOME CRAFTSMAN

OVER 125 FULL SIZE PATTERMS! Create profable
wooden gitts, oys, housshold accessories .. mome! Pal-
lerns PLUS “Shop Secrets” and beochure. Only §7.000
Accents (P-T7), Box TMT, Gonic, NH (3867

WOODCRAFT PATTERMS, Windmills, Wishing Waells, Bird
Howses, Feeders, Flying Duck, Phaasant, Quldoor Planters,
Catalog §1.00. Crafters, 11840 US. 27 Morth, DeWitt,
Michigin 48820

FAVORITE WOOD TOYS, Patierns, Parts, Wheels, Catalog
$1.00. Toys &nd Joys, Box 628M, Lynden, Wash, BA264

STORAGE Buildings. Playhousas, 16 COMPLETE PLANS
for $10.00. Easy instructions. Kempl, Box 88, Toulle, WA
98549-0084.

GIANT Patio Chesa 5ol 6ft. Square Board, Pieces 18° 1o
29" Tal, Plans, Fuli Size Templates, $10.00 Biackett
Designs, BE3 East 2800 Norh, Ogden, Linh B4404

ANTIGUE style large oak desk wisecrsl drawer, plans §7.
Enterprise, Box 503, Wimore, K5 67155-0500

FOR THE HOME

WIRELESS DDORBELL SYSTEM 5 Minube Installation
$58.95 Todl Free 1-800-553-3070.

HOME BUILDING & REMODELING

MAKING Adobe. 34 page bookiet. Alustrations. §7.00. Free
details. Jamye, 1600 Mockingbird, Azke, Texas 76020

PLASTICS

UPHOLSTERY Sewing Machines with Walking Fest. Gom-
plate ready fo use-only $510.00. Thompson Model PW201-
AVAILABLE FROM ¥YOUR LOCAL DEALER, or order dirgct
{Master Charge-Visa), Datho Mig. Inc, P.O. Box 12110,
Lubbock, Texas 79452-Phane: [B05) T44-6774

MACHINERY, TOOLS & SUPPLIES

SCHLESINGERS FOR TOOLS, LTD. CELEBRATES ITS
20th ANNIVERSARY WITH A HUGE SALES BULLETIN OF
THOUSANDS OF BARGAINS. GET YOUR COPY TSe. 60
MAN 5T, DOBBS FERRY, NUY. 10522

& METAL Cutting Lathe $104.50. Talg, 15043 Procior,
Indusiry, CA F1746

BEST Prces, Woodworkers Machinery Catalog, Free
McKillgan, PMCET, Johnson City, N.Y. 13790

CATALOG FULL-SIZE FURNITURE PLAMS - S200. Ae-
funded with first order. Traditional, Early American, over
1801 Fumiture Designs, 1827 Eimdale, Dept. CPAT,
Glanview, linois 60025

CASTOLITE Liguéd Aesins and Molding Supplies to cast.
embad, coat. fibarglass. repair and reproduce; in industry.
labioratories, craft work. Catalog £2.00. CASTOUITE, Dept.
ATHPM, Box 391, Woodstock, |l 50084,

PYC PIPE FURNITURE Plans. Kits And Supples. Froe
Brochure. Cesusl. Box 208, Tewksbury, MA D1ETE

REPAIR Silvar, Pewler, Brass, More, Profitable Graft. Fres
informateon. 3ASE. Inslidute O Metal Repair, 1558 So.
Fedwood, Ezcondido, CA B2025

BATTERY CLOCK MOVEMEMTS. Balow whaolesale prices.
Bast Quality. Catalog $1.00 [refundabla). Yankea, Box 26,
Thompson, Connaclicut DEZTT

WATERBEDS. Build your own from eidy plans and pic-
tures. Send B35, (with sire requiremants) to: WATERBEDS,
Depl. PT, Box 334, Granby, MA 0103). Purchase inchuidens
FREE information on hardward and accessories

SMALL FOUMDRY Furnaces, Supplies. Fres literature
Pyramid Products, 3736 South Tih Avenue, Phosnix, Arizona
85041

Sharpening Guidebook, Angle Wall Char, Fres details. Shog
Company, Dapt. PM7, P.D. 22550, Minnwaiolis, MM 55422

BAMDSAW BLADES, Any Size, Frow litgraturg. King Saw,
6541 Ticewater Drive, Nodlolk, Virginis 23509

LATHES, Miits, Tools. Mew catalogs §1.00. Biue Ridge.
Box BIEV, Hurricane, WY 2560, WM-562.0538,

CLOCK DIALS, Portait, Wedding, Anneversary, Award,
Retirement, Family Tree, CUSTOM ENGRAVED. Bric, Box
668, Richion Park, 1l 8047 1-D8568

SAWBLCK-Fascinatingly new design lets you cuf round
timber or slabs quickly, with chain saw. Plans 5200,
Sawhuck, Box 731, Rusal Hall, M.C. 27045,

PROFITABLE WOODEN “COUNTRY CRAFTS", Mads
£2.000 ona weakend. 100 full size partarns and details anly
56.00. Hartvile Woodcrafts-PT7, 12355 Market, Hartvdle, OH
44532

WOOD, WOODWORKING

LATHE OWHERS Low Cost Quick Change Tool Post. KARF,
Box TH3A, 51 Josaph, MI 49085, 616-429-7050

STEEL, Aluminasm, Brass—Shest, Bar, Shop Supplies,
Plans. Write: CEL ARY, Box 183, Cameron, IL 61423,

LATHES - INDUSTRIALHOBEY FROM §295.00, METALS,
SUPPLIEES. LARGE CATALDG $2.00. CAMPBELL TOOLS
32nd YEAR. 2100-D SELMA RD., SPRINGFIELD, OHD
45505, 1-513-322-8562.

“SHARP BUSIMESS™ Sharpener's Newslefer plus FREE
Bimonthly Buyes's Guide! P.O. 10542, Springliekd, MO 65808

CREATE hairloom stick-horse clothas tres for little kids.
Plans $5. Stovell. 2300 Maxwell, Midland, Texas T9708

PROFESSIONAL FULL-SCE PLANS for building oys,
furniture, clocks. cradies and other great progects. Catalog
§1.00. Armar Products, Box 445C, East Nomthport, NY 11731

ROCKING Pory Plans, Cute Easily Built, 307, $4.95. Alan
Moy, R#1 Box 63, Broadiands, |8 61816

FREE WOODWORKERS CATALOG: Waverly Woodwarks,
Dept. 42J, Route § Box 1204, Forest, Virginia 24551, (B04)
EX5-T2a4T

PLASTICWORKING, Suppkes. plans, manuals, wideos.
Freq catalog Bewley Associates, Box 7290, Moore.
Oklahoma 73153

DO IT YOURSELF

BELT BUCKLES for coins or slonas, specialty buchkies,
jewelry mountings, cut stones. chock works. Wholesale
catalog 25¢. Elowie Corp., B06%% 10th Street, Wheatland,
Wyaming 82201

ELECTROPLATING. Complete Textbook Ebsctroplsie
MelaflicsMonmaedallics. §11.95, Delails Free. Tropix, Palm
Bay, FL 32006-0095

BUY WHOLESALE! Parts for Lawn, Garden Equipment.
Small Engines, Chamsaws, Minibikes, Kars, Mom. Includes
repair manuals, specialty tools. Send $4.00 lor 164 page
calalog. Sev-On-Party, P.O. Box 45231, Depd P, Somarville,
bAA D145

COMPLETE in-ground swimming poo| kils from $1555.00
Free Brochure & Price Lists. Burnett, 341 Hillard Road, Morth
Litile Aock. Arlcansas 72118

WITCHEM REMODELING-EUROPEAN CABINETS Ready
To Assamblednstall. SAVES HUNDREDS. LayoutPlanaing
Kit $500 (Relundable Wih Order]). Konstrucl-A-Kitchen,
Dapt. P06, P.O. Box 640316, Miami. Florida 33164

PYC PIPE FURNITURE Plans, Kils. Matesial Free detalls.
Mountain Leisure, AL 1, Box 369A-PM, Sautes, GA 30571

ARROWHEAD MAKING!! Inexpensive Fun Hobly. Free
Infermation. Commons Crafts, P.0. Bax S013-M, Cenbral
Paint, Dregon 97502

ELECTRIC Trolling Motor, Easyingapensive to buikd.
Unigue Design. Plans $4.00. AMAL, P.O, Box 1396, Clifton
Park, NY 12065.

AIR condition, M‘r|gﬁl‘l‘llol'l. horme, automobte Muts,
eells, troubleshooting, and rapair the easy biack box meth-
of. 514.95 guamanised. £ 7 Wey. 215 Posloffice Suite
12056, Galveston, T 77550,

ELECTRICAL MOTOR WIRING, revarsing. Thoee Phass on
single phase. Simpde instructions. plans, book. $4.00, M, L
Bock, 3730 Ardinglon Road, Bloominglon, ingiana 47401

SOUTHBEND Latha paris and Accessorias. Mew and used
Woodworking Machinery SASE Plaza Machine, ADZ,
Bethal, VT 05032, (802) 234-5673

SAVE ON AJR COMDITIONING ELECTRICAL CONSUMP-
TIOM. Professional Repairman’s Vides Shows How, 52500,
Rick's, Aoute 4, Elberton, G4 30635

SAVE Money On Gas Bl Install Gas Saver On Waler
Heater. Send §1 For Brochure. Refundable. Walker, P.O.
Box 12029, Omaha, Meb. 68112

PLANS, BLUEPRINTS, PROJECTS

PLANS. Mysiifing lllusions, Exadic Electronic Gadgets
Catalog §1.00. D. Taylar, P.O. Box 1612, Destin, FL 32541

PLANS FOR 200+ TOOLS, Catalog $1.00 Refundebis
Wood-Met, 3314 Scholf, Peoria, IL 1604

GO-CART Plans and Completn Instructions sand $8.00 to:
H&E Dwsign And Fabrication, Box 38, Richmand, ME £8062

SMALL Cornage/'Rantal. 13 Pgs. Ptans 4" Scale Dessgred

LAWMMOWER repair made easy. Simple instructions.
$10.00, JW Enterprises, P.O. Box 281, Gresham, Ove. 97030

“SAVE HUNDREDS™ on Small Engine Repaire Basic
Upskesep andl Principals $3.00. Tom Casan, B °L" St Lowall,
Mass. (1850

REPAIR RUSTOUTS - VOR taped step-by-step ingtruce
1koms 10 repair rusted silobodys with fiberglass reinforced
polyasier resing - Send §14.95 lortape o How To Tapes Inc.,
Box BTPM, Mabscon, Wy 23871

By Contracior W35 Years Experience. §18 Plus §3 Postaga’
Hellg. Seville Specialtios Supply, Box 250, Delmar, GA 82014,
Allow 2 Weake.

3D PHOTOGRAPHY-Inexpansive hologrephy 1echnhguea!
Mo table. mirrors. lanses. Instructions 55.35 Podray's. Box
A653, Clearwater, Florida X3518-4653

ONE DAY PROJECTS - Large decorative ioy boxbench
Plans $5.00. ShifToys, P.O, Box 793, Newport Mews, YA
23807

{Continued on next page)
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DO IT YOURSELF
{Continusd from )
NEW . . REPAIR ANY TV . . EASY. Writa- Rasearch, Rt 3
Box B01BE, Colville, Wh 92114
STOP HEMGHBOR'S LOUD STERED, FASTI Simpla plans,

ingtructions. Lepal. 57 BAILEY'S, 4240  Wesi
Commonwaalth, Fullerton. CA 82632

ANTIQUES, RELICS, INDIAN GOODS &
CURNOS

20 DIFFERENT 4¢ Mint LS §1.00. Free Lisis. No Appaovals.
Robarl Wagner, Box 20246, Mmmeagpolis, MM 55429

INDHAM arfsfact books. Frea literature. Hothem, Box 458-P,
Lancaster, OH 43130,

INDIAN Ralics List S0¢. ldentification Guide Book §11.44,
Arrowhiad Samphes §20.00, Secrist's, Deerfiedd, MO 54741

INETALL YOUR OWN IN GROUND SWIMMING POOL for
&5 low as §1,695.00. Cheswick Pools, Rt #28, Cheawick, PA
15024, 412-274-6400

4321 Caalogs Listed. Sources for Anythingl S5.00.
Dirsclory, Box, S2452N, Allants, Gaorgia 30314

SUCCESSFULLY keep dogs off lawns. Learn the trick
Gend £3.00 io: Dogaway, 1576 Kirkway, Bloomiield Hils, M|
48013

ARTS, CRAFTS, SUPPLIES

CLOCK WORKS. Wood cipck blanks, rockhound sup-
plias, balt buckles, cut stones, elc. Whaolesale catalog 25¢.
Elouite Conp., 80874 101h Birest, Wheatland, Wyoming B2201

STAIMED GLASS SUPPLIES: EXCITING SUPER
CATALOG-FM §2.00. CORAN-SHOLES INDUSTRIES, S09 E,
SECOND, BOSTON, MA 02127,

QUARTZ CLOCK MOVEMENTS—digitals $1.50, epoxy
resin $16.00 galon, foil prints . 95¢. music movements §1.40,
complele chock kits 33,50 compaonents, plans—much maora!
S2pg. wholesale catalog 53.00 (credited). Sieebar, P.O. Box
AB3P, Andavar, NJ OTE21 {483,

STAMED GLASS Supplies. Complete calalog $2.00.
Sunshine Glassworks, 3690 Hadem, Bufialo, NY 14215

"GETTING Staried in Stained Glass.” §1.00, Whitlemaore,
Bion 2065T, Hanover, Mass. 02339

CARTOONING, COMMERCLAL ARTS,
SIGN PAINTING

STAMP COLLECTING

50 YEARS Oid litbean diffessnt Undled States, ower fifty
years old-25¢ with approvals. Jaxon, Box G11-P, HNew
FAochelle, Maw York 10804

CAMADA, 25 large, 25¢. World approvals. K86, Box B51,
Malson. BC. Canada V1L 584

BARGAIM mixture $2.00 (triple $4.00). Aedgrave, 2453
Keystone, Tarpon Springs, Florida 33589,
FREE 25 Worid Wide Stamps Plus Free Catalogue With

Cwer 2000000 Stamps. Mo Approwals. Jefleres, 3460
Middlabelt, West Bloomfield, M| 48033

FREE 10 tnangle stamps! Approvals Gordon Davison,
TM, Contoocook. M.H. 03229

50 DIFFEREMNT Orid LS, between 1861 and 1938 - §1.00. Ed
FAoush, 423 Shepard, Mansfiobd, Ohio 445807

FREE, U.5. Minl pictorial set complata, Min approvals
incheoed. Hikgebrand, Box 4887, Santa Clama, Califormia
95054

BARGAIN 100 Warld.wide Stamps 25¢. Cuality Approvals.
R Parker, Box 143, West Brookfield, MA (1585

FREE U.5. Mint Catalog Birnell, 2304 Hancock #90C,
Austin, Texas THTSE

OM APPROVAL Worldwide quality slamps. Psasonably
prices. lsham McGonnedl, Box 47, Bedlord, MA 01730

100 Ditferent L5 25¢, Approvals. Bradley, Box 425P,
Midlothian, VA 23113

250 WORLDWIDE 25¢- Approvals. J. Martin, Box 245, Mew
York, NY 10023

COINS, TOKENS, CURRENCY

FREE foresgn $10 bill. Approvals. MUS, Box 1479, Moose
Jaw, Canada 564 TAR

FREE Gift With Firsi Purchase. LS. Approvals And Want
List Sarvice. 20¢ lor Handling. The Stamp Boutiqua, P.O.
Box 456, Madisen, N.J, 0780

FREE 50 Canadian stamps with approval requast. Baner's,
F.0. Box 5607, San Maleo, California 94402

OLD US slamps on approval. Sharman, Box 15355E,
Philwdeiphas. PA 19111

“INVERTED ERROR™ + 100 Differant United States, S0e
with approvals Luray, P.O. Box 7088, Silver Spring, MD
20807

CARTOOMN for Fun and Money!l Free Booklet! ! Cartooans,
Box 40614A, Detroit, Michigan 48240

LMITED Mahons 3 Complple Mint Sels 25e. Approvals.
Cometia, POB 1509-M, Lake Placid. Florida 33852

BINOCULARS, TELESCOPES,
MICROSCOPES, MAGNIFIERS

MSCOUNT OPTICS Bushnell, Steinar, Mikon, many othe
era. LS A Warranties. FREE Catalog! Optical Advaniage,
Bax 32791, Pikesville. MD 21208 (301) 653-3306,

PLAYS, SOMNGS, MANUSCRIPTS

POEMS, Songs Wanied. Free RecordingPublshing.
Broadway Music Productions, Box T438PM, Sarasata, FL
asmE

MUSIC INSTRUCTIONS & INSTRUMENTS

LEARN Sign Painling, Pin Striping. Free Catalog.
Kautmann Company, Canteriown, Missowrl 65023

COLLECTIBLES, Bird. Duck & Wildlite Stamps & Prints
Free Catalog. Depot, Dept. PS, Sullivan, 1l 1951

LEARN SIGN PAINTING. Earn good maney. Be job ready
in 15 moniha. Financal and Placeman! assistance. AODCKY
MOUNTAIN COLLEGE OF ART AND DESIGM, 6875 Easi
Evars Ava., Denver, Co. 80224, {303) 832-1557.

MODELS, MODELS SUPPLIES
FIRING CANNON Mode! Plans CATALOG £2.00. GREEN-
PMTT, Box 852, Shalimar, FL Z2579-0602

RADIO CONTROL Asrplanes. Boats, Helicoplers, Supplies.
Big Discount Caalog 5500 (Refundables). Modelens Supply.
Bow 310P. Eclectic, AL 36024

RC CARS, BOATS. Latest CATALOG, §1.00. P.O. Box 304,
Oueensiown, MD 21658

MAGIC TRICKS, JOKES,
VENTRILOOQUISM

JOKESMage: Catalng. 25¢ Gamer's. 1085 Fifth NE,
Salem, Oregon 37301

FREE! World's Leading MNovelly Catalog 1800 Jokes,
Tricka, Scence, Spors, Hobbies Johnson-Smith, F-01,
Bradenton, Fla. J4203-3796

LEARN VENWTRILOCUESM! Guarantesd Insiruction,
Supplies, DUMMIES, information Free! Maber, Box 420-PA,
Littiebon, Colorada 80160,

PROFESSIONAL Magic! Huge catalog. over 1,000 Trcks
and Books, $4.50 Hank Lee's Magic Factory, Dept. PMT, 125
Lincoln Street, Boston, kA 02111

200 MFFERENT Canada §1.00. Worldwide approvals
Quebephil, Box 88, St-Jerome, Canada JTZ §TT

CANADA. 100 dilfmrent 25¢. Approvals, Droszhy, Bo 1.0,
BSarméa, Onlario, Canada NTT-THE.

WORLD Wite Siamps mounted in books on approval 2g
and up. TRUST STAMFP COMPANY, F.O. Box 100-P,
Jamalca, M.Y. 11435

FREE| Surprisa Collaction with approvals. Gould, Box
750128, Pelaluma, GA 54875

OME! Twol Three! Cont Stamp Approvels, Regardiess
Catalog. Kloster, 4184 S2nd 5t, San Diego, CA 92105

AUSTRALLA 50 DIFFERENT BEAUTIFUL COMMEMORA-
TIVES 10e. Approvals, Pence, POB 3041, Winchaster,
Virginia F2601

FREE Worldwide Packet. Penny approvals. Froghlich, Box
1770A, Pine River, Wi 54985

LS. AIRMAILS, 45 Different used £2.00. mint $15.00
Eberling, Box ZI16, Maptune City, MJ 07754

FREE The 1966 LS Sipex Souveniar Sheel Minl, & Yours
Free With Your Approval Request. Colonie. Box 12113
Albany, NY 12212

ACCORIHOMNS, NEW, USED. Eleciric, alecironss, Corngo-
voxs, concarings Bullon Boxes. Hohrers We Buy. Sell,
Trade. Exchange. Repair. Tune. 50 Years Experience H
Dealers unavailable. Call or Write for Brochures. Master-
card, Wisa And AMEX Accepited. CASTIGLIOME
ACCORDIOM, 12644 E 7 Mile, Detroit, MI 48205 313-527-
15551 -800-225-1822.

PFIANDOS, PLAYERS, PUMP ORGANS. Rebuild and repair.
Catalog of “How-To" books, $2.00 (refundable), Vestal
Prass, Viestal 19, Mew York 13850

INTERNATIONAL VIOLIN COMPANY, Catalog for instru-
maril makers, repairers. Imported iongwood, tools, vamishe
&5, parks, CcessorEs, Strings, cases, Eurgpaan inslruments,
bows Assemble yoursel violin and guitar kits. Catalog $1.00
includes 108 dscoun! codilicate Dapl. HT, 4028 W,
Belvedera Ave , Ballimane, kd. 21215

INSTAUMENT Kits! Bulld Appaiachian and hammered
dulzimers, banjas. mandoling, even harps, harpsichonds.
Free Catalog. PM Hieghes, 4418 West Collax, Derwer, CO
BO204

VIOLM, GUITAR, stc., making materials, accessories,
books. Catalgg. §1.00. intermalional Luthiers Supply, Box
580397, Tulksa, O 74158

SELF IMPROVEMENT

FREE Calalog Frea' Big Bangain Catalog - Mew adit
listing thousands of bargains including LIS and BNA
slamps, packels alhms, Sooedsonies and Supplies, Also tfine
slamps from our approval servica, Buy only what you like
Raturn balance prompily! Thank you. Jamesiown Stamp

FREE! Insider  Magic Repar. MAGICIANS  Company. Dept. ETTPM, Jamesiown, NY 14700,
INTELLIGENCE, 3380 Sheridan, Amharst, NY 14226
I i e LIQUIDATING Tremendous Ok Accumulalssn. Bargan
HOBBIES & COLLECTIONS late i, Ml Sfsgrnie, 0 1 74

HAZ]l & Hisforical Military Collectibles, FREE calalog.
HMA, Box 1806P5, Latayaite, CA 94549,

MILITARY Medals Catalogue $1.00. Subscriplion Yeary
$5.00. Vernon, Box 1387PM, N Baldwin, NY 11690

YOUVE GOT OUR STAMP OF APPROVAL OM THIS! 200
worldwigde stamps plus special packet woerth 518 Scofts,
Only $0e! Cusiom made approvals ncluded. Don't miss out!
Order now. A& Enterprises. 2430 E  Dalana, Springheld, MO
G5A04

"WORKING STEAM MODELS™! KITS Or ASSEMBLED.
Now! Fing Engine Locomolives, Limousing, Roadster, Truck,
Marine, Stationary Engines and Accessores. One of the
largesl slock i Norih Amarica. Two Steam Books tolal 63
Colof peges 3595 (refundable). Colored Circular $1.00
LARGE DISCOUNTS. DAAMOND ENTERPRIGES, Dopt. PMT,
Box 537, AMexandria Bay, MY 13807, (8134751771

DECALS, EMBLEMS, PATCHES
CUSTOM EMBROIDERED EMBLEMS, PINS, DECALS.

Free CatslogCuotes. Fush Sketch. Stadri, 61P Jane. N.Y.C.
10014, (212) 920-2093
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SUMMER CLEARAMNCE of Discontinued Approval Sets
$30. Retail Only $10. or $60. for 320, Postorama, Box 574,
Baaconsfiaid Quabe: HEW 5V2. Free Canada Packet With
Every Order.

“ARDUND The World Collection” - 109 stamps - only 50e.
Bagin the number one hoblyy of stamp collecting or sad to
the walue of your existing slamps by ondering these truly
bespirtitul quadity stamps. Also included will be our big Free
Catalog with the lates! aMers on flamps, supphes, and
accesories plug & nice selection of stamps from our
approval service, Buy whal you like - Feturn Balance
Promplly. Send 50¢ now - Satislacthion Guaranteed
Jemnegtown  Stamp  Company, Whe, Dapt.  T77PM
Jamesiown, Mew York 14701

ULTIMATE Seff Help; Paychic Takeman plus bookdsd
£10.00. Zoarng. 3502 Bravwmer, Corpus Chreh, Texas TB411

STRESS CONTROL “Fast” "Easy” 5350 Resaarch
Unlimibed, Box 4X328PM, Evansville, Ind. 47711

EDUCATION & INSTRUCTIONS

BECOME A PROFESSIONAL REAL ESTATE APPRAISER.
Certification From Amencan Socisty Of Professional Ag-
praisors. Home Siudy O Classes, Atlanta. Los Angeles.
Instruchion By Professionals. Free Informaton. National
Callege Of Appradsal B00-223-4543,

HANDLE YOUR OWN LEGAL AFFAIRS. Be a Paralegal
Accredied Atomey Instrection. Home Study. FREE CATA-
LOG. Southern Gareer Instituta, Drawer 77FM-2158, Boca
Ralon, FL 33427, (305) 368-2022

TOBEY Jesus, Incluge Acts 2.21-47, Tracts For Prinfing
S1.00. 1127 WE. Fifth 51 Ocala, Fla. 32670

EXTENSION And Post-Graduate Awards in Philosophy,
An, Science, Botanic, Megcing, Homeopathy, Radionics,
and others. 30 subjects Curricular free (arrmal $1.00 ehund-
mhle]. Registrar, Sussex College of Technology, Highfisid,
Danehill, Sussax, England.

[Cortimued on e page)




RAMNESTHESIA, Radionics, Dowsing E.5P. Coursas and
Equipment INustrated Catalog §1.00 (refundable) Estab-
lished 27 years. Depl PWAR, Bruce Copen, Highfisid,
Danehill, Sussex, England RH1T TEX.

HIGH BCHOOL DIPLOMA AT HOME. NO CLASSES, Low
cost, Inforrmation Free. Call iofl free 1-800-228-5600 or write:
Armerican School, Dept #345, 850 E. 58th 5., Chicago, IL
GoEaT

AUSTRALIA WANTS YOU! Big Pay! Transportation!
MNewest Employman| Handbook—82 00, infernational, Box
1H0T-AT, Washington, DC 20036

MONTAMA LAND 20 Acres [or more) starting at $6050.
with £500. down, $38 22 'month. Near Baautilul Yetiowstons
Park and Mational Forests. In the heart of trophy ek, deas,

GOVERNMENT JOBS $16,040 - 350,230, Now Hirlng.
Call B05-687T-6000 Ext. F-20024 for curnent federal (st

520,000 Yoarly Possible, Homa preparation available for
Post Otfiee Clark and Rural Carrier employmant examina-
tions. Write: Federated-5C8188, POB 16088, Hattiesburg,
ME 354025088

PLAND TUNING PAYS - Piano twning - Eleciranic ongan
servicing. Loarnid easily at home. Free booklel, Nikes Bryant
School, P.O. Box 20153, Sacramenio, GA 95830

L-EARM Clock Repasr, Enjoyable, lucrative. Frea Datails,
School of Clock Rapair, 8313 Comadbout Way, Bm, M,
Awendaw, 5C 29425

FOR INVENTORS

PATENT AND DEVELOP Your Invention. Raglstered Pat-
anl Agent and Licensed Professional Engineer. Send for
FREE PATENT FFNORMATION Evary Imveniory Shoubd Have,
Richard L. Milles. 12 Parkasde Drive, Swite M, Dex Hilla, NY
11745 [516) 4504343

AUTOSUGGESTION. Slesp-eaming  hesdguarters!
Tapes, records, books. Giganlic catalog fres. Pesssrch
Aagociation, Box 28PM, Olympia, Washingion BES01.

UNIVERSITY DEGREES By Mail Accrodited Bachelors,
Masters, PhD's. Free Facis Revealed. Careers-PM7, Box
ATOEEE, Tulss, 0K 74147

LEARN Auctiormsering - Free Gatalog, Mashvilie Auclion
School, Box 2026, D-4, Columbia, Tennesses J8402-2026

EARN MORE [N 90 DAYS. Free 1887 catalogue describes
200 success prowen comespondences Diploma courses
Granton Ingtitute, 283A Adelside Sirest West, Torgnio,
Canada M5H 173

MOMPROFIT Foundation hedping inventors gver 11 years,
Free racomding forms. Free evalustion. AMiliated Invanions
Foundation, 501-B lowa, Colorade Springs, CO 80008, o
call 1-800-525-5885.

INVENTORS! Can you patent and profit from your idea?
Call or write for your free information package Ower a
decade of  service AMERICAN  INVENTORS
CORPORATION, 82 Broad Streat, Dapt. PM, Westfald,
Magssachusatts 010886, 1-800-235-5656. In Massachuselts or
Canada call (413) 588-3753.

PATENT IT ECONMOMICALLY! Free Detalla. Licensed since
1558, M. Raner, 2008 Fondulsc, Richmond, VA 23229

DETECTIVE training home-study program. Fres informa-
tian. Giobal, Box 191 PM, Hanowar, Mass. 02339

FARALEGAL GRADED CURRICULUM. Approved in-
depith training by corespondence. BLACKSTONE SCHOOL
OF LAW: 100 years of legal training. Write for free catakog.
F.0. Box 780806, Dept. PM, Dallas. Texas 75379

EARN $45. OR MORE PER HOUR after leamning Piano
Tunéng &l hame. Accredited mamber N.H.5.C. Aubrey Wills
School, 301 W. Indian School #111, Phoenix, AZ 85013 -
(02} 266-1640.

DO YOU EMNJOY WORKING WITH CARS? You Can Have A
Securs, Good Paying Future m Automotive Electronics
Financial Aid is Available. Call V1. {713} S58-0010 NOW!

BECOME an Elecironic Or Video Technician in anly 14
maonths, Financial Aid. Placemen Assistance and an Assg-
ciate's Degree. Call Now! {214) 263-2613 Dallas, {213) 585
1680 Long Beach, or (713) 8560010 Houstan, ¥TI

DETECTVE Profession. Essy Home Study. Free lapal pin,
certificate, fulure. Professional Investigatar Tramning Schoo,
Dept. CP, P.O. Box 41256, Los Angees, CA 90041

LOCKSMITHING, Unwersal SBehool of  Masier,
Caorrespondence and Shop Training. Box 214552PM,
Sacramanto, TA 95821

UNIVERSITY DEGREES by mad! Complate directory lists
whare. how. $10.00 to: GAB Sarvices, P.O. Box 2245 Tampa,
FL 336R5-7245

SCHOOLS

INVENTIONS Wanted! PATENTYESTMENTS
INTERMNATIOMAL, 1050 Connacticut #300, Washington. DC
20038

REGISTERED PATENT ATTORMEY Reasonable rales.
Edwin D. Schirdbar, 1523 East 4 Sireed, Brooklyn, NY 1712300

REGISTERED PATENT ATTORMEY Washington, DU.C.
Suburte. Donald A Hettlestrings, 414 Hungerford Drive,
Reockovilhe, Maryland 20850

INVENTORS: Learn how to submel your ideas o industry.
Call free 1-B00-528-8050. Canada, 1-800-528-6060. X3,

: . antelope and turkey hunling. Blue ribbon brout
streamns. Guaranieed Access Insured Title And Warranty
Deed. Your Inspeciion Welcomed. Free Color Brochure.
CALL TODAY TOLL FREE: 1-800-252-5283 YELLOWSTOMNE
BASIN PROPEATIES 1110 M. Tth Ave, Dept. PM, P.O. Box
3027, Bozaman, MT ES7T2-302T - (408) 58T-5450

FREEDOM COUMTRY

20 BIG acres in WESTERN MOWTAMA, starting at $9850 . . .
£200 down, $87/month. Troul fishing. Ccamp-
. Elk, dioer, moose, baar. ADJAGEMNT to Mational Forests,
maar established sowns. Yellowstone and Glacier Nabional
Parks nearty. GUARANTEED ACCESS, INSURED TITLE,
WARRANTY DEED. FREE color brochure. photos, maps.
FULL MONEY-BACK GUARANTEE. Call Tall Fres 1-800-50-
5000, TREASURE STATE RANCHES, 210 Mawaukee Streat,
Dapl. PM. Deer Lodge, Montana S9TT2 - (406) £:£6-1000

FREE CATALOGS - FLORIDA, GEORGIA. Homes, Land,
Businessas. Pleass Spacity State & Proparty Preferred,
COUNTRY METWORK, Box JEEPM, Gaindgville, MO BEESS-
4532, [417) 8792532

YOUR OWN FISH AND HUNT LAND
LOW AS 535/ ACRE §50 DOWN!

BEST armas for lish and gama. Government mpon mons
fesh and game per square mile. TIMLE GUARANTEE, BUY-
BACK GUARANTEE. Bought thru EETATE LIGLNDATIONS
across Cansda EASY PAYMENTS. Get your FREE catalog
MOW! CANADIAN ESTATE LAND, Dapt. PMT, 3069 Bathurst
Streat, Suite 303, Toronto, Ontario MEGA 244, Phone anytima
1-416-TBI-3357

OWHN A Luxurious Smokey Mounain Fetreat, Halt Prica,
Details $2 SASE. Smokey's, PO, Box 7086, Evansvilie, 1M
4Tz

MPORT Hong Kong, Tarwan, Worldwide. Dirt Cheap. Fres
Dedails. Gary Enterprises. 881 PM7T Quigley Drive,
Bootteille, MUY, 14546

INVENTION Drawings By Professional Patent Drattsmen,
Draftart, P.O. T2, Woodstock, Virginia 22664

DO it yourselt method to file your patent, detailed instruc-
tions on how o prepare your drawing, abstract, claim, and
oath, with illusirathons. Send $550 1o DLY. Box B34,
Bragdock. PA 15104

LEARN how to offer your inventicn lor sale or license. Free
bookie! gullines procedures. rovalty rabes, requarements.
Kesslar Sales Corporation, C-5-F1, Fremont, Ohio 43420

JIGS, TOOLS, VICES. Designed 1o 111 your needs. Dale's
Enginsering, B0 Jackeon, Monlicella, IL B1856-2224

INVENTIONS WANTED

INVENTION MARKETING. FREE INFORMATION,
REPRESENTING MANUFACTURERS. Patmarl. 77 Fulion,
260 Financiad Disrict, Mew York, MY 10038

WORLD WIDE COLLEGE OF AUCTIONEERING, INC.
Smce 1533, Term Scon. Free Catalog COL. GORDON E.
TAYLOR, Box 343, Dept. 19. Mason City, 1A 50407, 515423
5342,

MERCHANT-Ssaman School World Travel, Aoom Board

MNYENTORS] Have an idea? Donl know what to do? Call
AIM for free information kit. Toll Free 1-800-225-5800

MATIOMAL manulscturing markeling company seaks new
products, ideas. industrisl sAomoive equipment 1-800-
2325847

AMAZING PROFITS FROM HONG KONG PRODUCTS,
ORDER SPECIAL TRADE DIRECTORY. SEND $8.00 MO
CHECKS. K. FEE, P.O. BOX 443, FORKED RIVER, N.JJ. 06731

BUY IT WHOLESALE

FREE 18 page PRINTING PRICE LIST, 1 10 5 colorm, shesls

o catatogs. Copen Press, 100 (PM) Berriman St Brooklyn,
HY. 11208

BELTS, Buckles, Key Tags, Hal Tacs, Jewelry, More.
Complate Nne las sellers. Big Prodits. Complete dealar sal
up. Codor catalog $1.00 {refendabla). Anchor, Box 3958-
PMR, North Provedence, Al 02611

CLOSEOUT Jewelry 55¢ dozen. (Catalog 25¢). Roussels,
107-1631 Dow, Arfington, BA 02174

WORLDWIDE BARGAINS . . Imports - Dropship - Closs-
oul - Swrplus - Freebies - (Siemped Envelope). Marnees, Box
1TTPM, Highland, Ind. 45322

EARM MOMEY sefling rings, jewelry, buckhes, waiches—
buy direct, 130% below relsil, Catalog §1.00 (refundable),
Anka-PM, B0 Greamwich Ave,, Warwick, Rl D2886

Tuition Paid, Free Information. 118 14 51 #C, Manhattan
Eeach, CA 80266

EMPLOYMENT INFORMATION

OVERSEAS Jobs £20,000 to $60.000. Free nformation.
Doyoorp, Box 9752, Pocatallo, D 83201

GET A JOB YOU LKE! Our seil-test and informative
handbook halp you find wark you enjoy. Send $8.00 to:
Cargar Cholces, Dept. ME17, P.0O. Box 28814, Rochesier, NY
14628,

FARM Edinia SMAILS, HIGH INCOME. Guarantead. FREE
Details. Snaits, 4928 Everglade. Rimcon Valley, CA $5405

JOBS, CRIRSESHIPS, TUGS, SHIPS, RIVERBOATS, OIL-
RIGS: Women-Man. Work month-Home month. USA +
Ovemseas. Information §3 00. Marine Employmend, Box 207,
Cantral. W 47110

COMSTRUCTION - Every trada fram kabarer 1o electrician
518.01 - §29.B5 per howr. There are thousands of posilicns
thal are required to pay these rates. We supply the informa-
tion that most workman are nol aware of 1o locate thess
prosects. Send $11.00 10: Carefree Enterprizes, P.O. Box 450,
FL. Ond, Ca 53541

OVERSEAS .. . 325000 - SV5,000+ Free Raport!
Employment, Box 19760-AT, Indanapodis, [N 46219,

INVENTIOMNS: Free information on affering youwr imenton
for saka. Keasler Sales Corporation, C-5-1W, Fremont, Ohio
43470,

REAL ESTATE & FARMS

LUNITED HATIONAL REAL ESTATE . . . MNew FREE Cala-
g Top real estate vslues coast Lo coust. Full Color Primisr
Properties seclion. UNITED . . . . For every bype of real
@state! UMITED MATIOMAL REAL ESTATE, 4700-PM Balle-
wiaw_ Kansas City, MO 84112,

35281, Los Angeles, 0035

STUDY AT HOME—REAL ESTATE—Sacuna Your Fuburg
in Brokerage or lnwestment. Professional Course, RGA
Digtoma, Full Details Wrile: A.G.A., Box 3132, Station B,
Fradericion, M.B. E3A 5G8

CANATIAN COUNTRY PROPERTIES. Acreages for re-
crastion, developmenl, larming, fishing, humling, imvest-
meni, minarals, eic. OUR 7IND YEAR. Terms svadabla.
Tithes guaranieed. Catalog airmalled 51.00. DRGNAM
COAPORATION, Suite 408, 85 Bloor Strest East, Toronda,
Canada MdW 185

GOVERMMENT HOMES. Deiinquent tax propery. Repos-
seasiona. Call 805-687-6000 Ext. T-20024 for curreni repo
gt

400,000 BARGAINSG Below Wholesale: Many Free! Ligui-
dations . .. Closeouts . . . Job Lots . . . Single Samples. Free
Dretails. Bargainhuniars Opportunities, Box 1408-A, Holland.
Michkgan 48422

VACUUM CLEANERS “Discount Prices” MNew Rainbow
549095, Kirby. Filber Cusen, Panasonic, Roysl, Oneck,
Dwetails; ABC Vacuum Warshouse, 6720 Burmet-PM, Austin,
TX 7R7ET

FREE BELOW WHOLESALE CATALOGS— 500,000 Amaz-
ing Bargains Phobographed!! Exciding Infarmation:
Inlercontinental, Box 18628, San Anlonid, Teaas TE218-
D628,

REBUILT Kirby Vacuum Cleaners 524885 + $10.00 Ship-
ping, Guaranlesd L. D. Oraper & Associates, Box 11,
Mitchedlvilba, TH. 37118

REPLICA Watches Sand $1.00 for Codor Brochuse, Prices.
s Box 73027, Depl. PM7T, Houston, TX 77273

CLOSEOUTS! Discounts! Below Wholesale! Freebies!
Information'stamp: DDN, Box 201521 Ferngdale, Michigan
48270

{Continued on next page)
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BUY IT WHOLESALE
(Continued from preceding page)

BUY Direc! Wortwide Bargaing Balow Wholesaks,
500000 Mems. International. Box 1600068, Mashville, TH
aTae

ADVERTISING AGENCIES, ADV. SER.
MAILING LISTS

GIFT SHOPPING

DISCOVER The World of Gitts imternational. An Advendura
im Bhopping That's Puma Funf Send $1,00 lor Catalog o
Gifts international, Box 1858, Hisleah, FL 33011

CLOCKS, WATCHES, OLD GOLD,
JEWELRY

HEW MAMES MONTHLY! MIXED STATES AVAILABLE!
IMMETHATE SHIPMENT! Adhesive Labeds; Computesized -
Guaraniesd Opportunity Seekers 200515; S500/825; 1000/
§40. Othars. ADVOMN, Drawer B2, Shedlay, 1D 83274, Visa™C/
AmEx 1-800-592-3866

FREE Mailing Lis! Consultation. Details. GOC-81P, Box
1107, Buart, FL 334584, (305) I34-5205. 1-800-554-54T8

OPPORTUNITY SEEKERS/MLM NAMES. FREE SAMPLE.
Venbure-LP, Box 336, Raviera, AZ B5442

HOT il - many calegories. Gredi card orgers 1-800-843-
O7S81-515-232-6709. List. Box 1033, Ames, 1A 50010

HAMES! FRESH, HOTLIME, DELIVERABLE LABELS!
GUARANTEED! QUALITY PRICES! 1-(B00)-992-8405.

FRESH HOT MAMES! OPPORTUNITY SEEKERS. Peel
Sthck Labels Zip Coded. GUARANTEED DELIVERABLE!
5007520 1000535, 20007460, JR Enterprses, B0 Brisrwood-
PMT, Victona, Texas 77904

COMPUTERIZED LISTS. BUYERS MANY CATEGORIES.
PealStich, Guaraneed Deliveries, Low Prices. 200,000
Mames Monihly. Fast 15t Class Mall Aeturn. Free Price And
Ordering Brochawe. Eva Lists, Depl. 208, Box 6081,
Torrance, CA 90504

HIGH QUALITY Mailing Lists, guaranteed deliverable,
sand for FREE details. Marshall Gifbert Co., P.O. Box 12825,
Seattle, WA 38111

MAILORDER BUYER'S LISTS-compulerized peal'slick la-
pels, rip code order, rush SASE to: Mar-Con, Box 5518,
Glark, WJ 07065

CASH PAYING OPPORTUNITY SEEKERS! FREE INFOR-
MATION FAST! GLA. LISTS, 5568 La Jolla Bled. #3174 La
Jolla, CA 520A7

RESPONSIVE Oppariunily Seekers Mames! Fres Sample!
SASE: The Mail Lists Faciory, Dept. O, 320 M. Plymoutn
Bivd., Los Angeles, CA 90004

GREAT MAILORDER MAMES!
EXCELLENT LISTS of RESPONSIVE BUYERS in ALL CATE-
GORIES. Delrverability guarantesd. E-Z labels ZIP CODED
BY COMPUTER. For full detils rush SASE 1g: Yarchin, P.O.
Box 893, Claremont, CA §1711,

COMPUTERIZED mailing lish. Free calegorios and price
lists. Barnes Disiribuiors, Box 208, Norih Rosa, Mew York
14516

RETAIL STORE SELECTION. Professional methods for
tinding, evaluating, negaliating your RKGHT location. Book-
st $500 Propress, 46 Stamford Square  Morth,
Scarborough, Ontario, Canada, M1L 1X6

INCORPORATE withou lagal tees! Fraa bookist talls how,
includes forms. Gall Harvard Business Servioes, now B00-
45-CORAP

ACTIVE Buyers Mailing Lisis Opportunity Seekers Dis-

counts All Categories. SASE. Ark, Box 234 Imlay, Mich.
44

PRINTING PRESSES, RUBBER STAMP
OUTFITS

TYPE Fonts, Hand Printing Presses. Hot Stampers,
Supples. 120 Pages. $2.00 Deduciible firsl order. Acrma
Type, 1720 M. Marshfiald, Chicago, 60627

MAKE rubber stamps—beg profits. Complete supply and
equipment catalog with nstructions. §1 daductible wih
ofded. Star Stamp Supply. 1720 N Marshfield, Chicage
60622

TYPE for printing. Catalog $1.00deductible 151 order.
Criaker City Type. R.D. 3. Box 134, Honeybrook, PA 19344

PRINTING Pressos, new and uSed supplees. Lst She:
Tumbaigh Printers Supply, Mechanicsburg, Panna 17055

HIGHEST CASH for Gold, Jeweiry, Gold Teedh, Rings,
Diamands, Watches, Silver, Platinwm, Mall Articlas Today
Fress gift with information. Chicago Gold & Precious Mefals,
10 South Wabash, Depd. 1158, Chicago, 60603

TAKE MO CHAMCES., Daal with oldest, most rediabde firm
in oid gold business. Established in 1834, We buy Gold,
Sivar_ Platinwm, Dismonds, Highest Cash. Fres Information
Recesis Inclusiries, XA Eas? Madison, Chicago B0602

CLOCKWORKS, wood clock blanks, rockhound supplies,
bait buchles. cul stones. etc. Wholesale cateiog 2% Eloxita
Corp., B0E 10th Street, Whealland, Wyoming 82201

CLOCKS, MOVEMENTS, ACCESSORIES (Garman). Froe
cataleg 1-800-558-2674, Instroments Services, Dept PM,
433 So. Arch, Jaresyville, Wi 53545,

LOWEST PRICES paid by you for firs] quality diamond
jowniry, Guarantesd. FREE color cataleg. Dismond Limited,
Box &6, Dept. 12, Granger, 1N 45530, (219) 295-3844

CLOCKS Mada, Mantel, Bracksl, Banjo, Grandfather -
Infarmation. Box 2654. Ann Arbor, Michigan 48106

SWISS WATCH REPLICAS! Wholesalar! Exsct Details!
Warranty® “July 4ih Special!™ (04} D83-3LISA.

TREASURE—Locate quarer mile away wilh uwltra
sansitive locaior—brochure free Research Products, Box
ZTOITO-AMC, Tampa, Florida 33688

MAKE MOMEY [N SPARE TIME. A= B subscription sales
represantative for leading nailkonal magazines, yod can earn
gEnerous CoMmmissisns while leameng the art of sellng.
Instruciions and supplins will be sent to you frea. Sand this ad
wilh your name and address 1o: POPULAR M
Depl AB-L, 250 'W. 55th 51, Naw York, NY 10019

BUSINESS OPPORTUNITIES

IMPORT-Export opporiuniy, profitable world-wide, mai
order business from home, wilhoul capital. We ship plan for
i righ gxamination. Experience unneceseary. Free Reporl
Mallngar. Dwept. AZ70E. Woodland Hills, Californda 313567

EARN Thouwkands! Home Maileng Program, Goodworkd,
Box 26233-R, Tarmarac, FL 33320

GUARANTEED! $1.00 Pound from “Junked” fines! (Send
Stamp). LeVakeys. Fountain, FI 32438

START MONEYMAKING WOODCRAFT BUSINESS mak-
g “Easy = Quick™ foys. gifts, novellies. Free Ocoelails,
WILLLAME:, J600L San Sebastian, Tucson, AZ BST15

SHOAT CUT TO EASY STREET REVEALED Proditable
home bugin@ss. Frés information. Dickinson-PIATAT, Box
ATTTE, Mibsaukess, WI 532370775

INCREABE Your income! Arrange loans, wases. other
financial services through nabionwsde lender nefwork. Pres-
tigious money business, full part-time. Top Commessians,
complele training, contmwous suppon. Free details by
alectronic mail! PFA, Box 887-P, Dana Point, CA 52629, (T14)
240-0405 X100-P

EARN WHILE YOU LEARN. Repair Hydraulic Jacks. Fres
Owtails. Hydraulic Jack Inc, Depl PMCI. P.O. Box 18,
Accord, NY 12404

EARM MOMEY REGROUTING BATHROOMS. Eam 53010
550 per hour. Wriie far FREE “How io Maka Money Aagrout-
g Balhrooms” booklel. Samphe regrout kit $16.95. Benissa
Sakas Inc, 114 East 32 5t., Depd, B, Mew Yook, NY 10016

SAVE up to 40F% on metal detectors. A magor brands
mcluding White's and Garrett. FRAEE discount catalog.
Morhwoods General Slore, Dept. DPMT, 1325 Greenway
Cross, Madeson, W1 53713 (B08) 274-4680

TREASURE Locaters Anchen! and Elecironics. Most Com-
phete Line. Free Catalog DETECTORES, P.O. Box 17129,
Dhaltas, TX T5217.

PROFITABLE OCCUPATIONS

LEARHN Gold. Silver Scrap Recycling Busingss. Frowe infor-
amlion: Regyclng, Bax 11216P, Rend, NV B9510-118

EASY £30.000 - Part Time. As a Prnnting Broker. FREE
INFORMATION. fhoroulS, Box 3445, Elizabeth, B O7202-
0445

START your own profitable busingss at home. Write for
FREE d#tails Roberd Mark, 416 Foosevel Aoad, Bosn 362,
Beamidyi, MM 5G60%

FREE Informaticn Starter & Alernmior Rebaslding. Box
422 Seymour, TN 3TBES

PLASTERCRAFT . . Profdable Home Business 3000
Molds Available. Details. Lynnetie, BZ51C Mentpark, Mentos,
Ohio 48060,

FREE Brochures FRepair gar condiioning, Aslngaralon
Tools, Supplies. full nstrucbons. Doalca. Ine., 11252
Goodnight, Dallas, TX 75228

FT. BMTH Auction Bchool, FL Seadh, Ark, 72900, Rededant
& Homa study. Veteran Approved.

540,000 ON ‘4 ACRE! Mew Hydroponics - mexpensive,
pleasant, practiced! Free information. Robin's, Box 1314,
Franklin, TH 370651214

VINYL'S Where the money 5! Profedsionally repair, refin-
ish, recobor fumiture, car lops. Oulck. sasy. Two small £20
jobs & day earn you 51,000 a month. Homes, cam. ofices.
reslaurants, unlmited customens. Start earming afler a few
days praclice. Details fres. VIP, 2007 Montrose, Chicago.
BO618

RECYCLE METALS. NO, NOT BEER CANS! Easy 5458
wetkly! Free inlormation. Recycler, Box 1214, Franklin, TN
JP0E5-1214

MAKE 51000 WEEKLY DETAILING AUTOMOBILES! Le-
gitimate satesfaction guaranieed Info: Gropuboo. Box
E1201, Dhdahoma City, 0K 73146

REPAR Lawnmowers thowsands of parts and 100ls whaobe-
ale list S0e. Ellwanger's. PM. P.O. Box ¥V, Port Jaervis, MY
12TH

TAKE Catakog Orders. We drop-ship 2855 best seilng
SpECialty prodaects. Lowest below wholesale prices immed)-
ale dalwery. Spactacular home business opporunity. Free
Book. SMC. 3401 De Soto Avenue, Dept. 3078, Chatsworth,
CA 9131 1-4991.

MAILORDER Books, 1 000% Prolit Report. Selactive, Box
1140 Clearwaier, FL 338517

SALESMEN-DIST.

MAKE EXTRA MONEY DURING YOUR SPARE TIME! Eam
weakly commisions showsng our exciting kna of Calendars,

MAKE BIG MOMEY REPAIRING WINDSHIELDS & Flaie
(lass! Up fo $60,000 yearly! Call TOLL-FREE for Vaivable
FREE report 1-B00-321-2597 Glas-Weld Sysiems, Box
575507, Band, QR 97708

Pens and olner popular Advertasing Gifts. Prompt, p I
sarvice from AAA.Y fiem. Our THh year. No experience
necessary. No iwestment or collechons Sel your own
hgurs. Full Tima Poteniial® Wrile io Kevin Peska, NEWTON
MANUFACTURING COMPANY, Dept. EFMCT, Niwian, lowa
50208

AGENTS WANTED

BARCO Type Founders Type and Rubber Stamps cala-
loguee. Mail §2 00 refundatde on first order. PO, Box 1017,
Bensenville, 80106

QUICK Copy Printing, Low Prices. Write: Natnwide, 614
Morh Main, Bloomingtan, lmois G1701

168  POPULAR MECHANICS ® JULY 1987

DISTRICT MANAGER TRAINEES! Home educalional pro-
grams. Eam 323900 each sale, plus crew bonus monay. Ko
door 1o door selling. DTH, POB 214006, Sacramenta, CA
95821.

WITH Mason Shoes, pay day is whien you want it' Take
arders from irgnds and neighbors. Walch your business
build, withowt ngk or investrment. Call Toll Free 1-B00-826-
TOM). Ask for Ext, K-436. in Wi 1-800-472-7000. Ask for Ext, K-
436, oF writa Masan Shoes, K-435, Chippawa Falls, W) 54774

$1,000 weokly mailorder. [mmediate opportunity. No
oblgation. Enerprisa, 210 Watch-Ph, Ames, 14 50010

COMCRETE Block Machines: Catalog 51.00. Roule One,
Box 3740, Rapid City, South Dakota 5TT02-3740

REPAIR HYDRAULIC JACKS—DETAILS FREE. WRITE:
HYDRAULIC PARTS SUPPLY, BOX 4157, BROWNSVILLE,
TEXAS TESH0.

VENDING MACHINES. Mo selling Poubes earn amazing
profits. "Big Catalogue FREE. ™~ Parkway Corporation, 1830
PME Greenageing Drive, Timonium, Manyland 21083

LEARN Sewing Mache HRepairing Men, Women.
Lucrative Profits, Greasslin Cormespondence School, Box
5104, Spenoer, lowa 51301,

(Continued on naxl pagpa)




BUSINESS OPPORTUNITIES
{Continued from preceding page)

PREPARE Tax Returns. Earm high lees, dignified work
Train at hawme Accredited Program. National Tax Training
School, Monsey, 2GU, Mew York 10952,

EAANINGS unlimided! Malk  our burglar  alarm
adverlisaments from home! RBM Merchandising. Box
500314, Chicaga, IL BDE59

51,000 Weokly. Home Businass [erectory, Box 2015-PM,
MNew York, New York 10163

HIGH SCHOOL DNPLOMA AT HOME, MO CLASSES. Low
cosl. Information Frea. Call toll fres 1-800-228-5800 or wrile:
Armarican School, Dept. #345, 850 E 58th 5t, Chicago, IL
B063T

$1,000 weakly. Repairing Aur Toods. Instructions. Parts and
Tools Wholesale, Fres Detaits, Box 53, Wichita Falls, TX
TEIOT.

PROMOTE 500 everyday recossshes. No overhaad - salling
cplional. Established company. 2747 Del Madio, 209C, M1,
Wiew, CA 54040

$19200 From Square Fool Plywood [Huge Demand)
Apvgaling Progf 50¢ [Rofundable). Woodwin, Bridgewaler,
Mass. (2324

$1,000°S WEEKLY!! MAILING FROM HOME! Immadiate
apparunity] Cemury Publishing Company, Box 28500M,
Danbury, CT 06813

HNEW discovery in batlery recondibioning. Elghtean
mgnihs quaraniss maans “Big Proiis Fast™! Elacions, 74815
Gable Dr., Lifle Rock, AR 72205

ASSEMBLE wooden novelties al home. We pay $232.68
waekly. Mo axperience. SASE. Walpine, Box B60M, Pinallas
Park, F. 34F90-D560

ALUMINUM SCRAP — Racyche Yoursell — MAKE $25 00
POUND! Frea Information:  industrial-PMTT, Box 127,
Mlaxandria Bay, New York 13607

EXTRA INCOME. Assembda prodhects &l home. Mo experi-
ence Detaits. 1-813-545-8421. Exi. 608,

BMULTELevel Mailorder, Two QOpportunities. O/Neil-M, 10
Cak Lane. Suisun, Ch 94585

LEARN MIRROR RESILVERING fres
Salvercrafi, Box 127, Lansdowne. P& 18050,

infprmatsen

BATHTUB REGLAZING, product Sakas, serice and train-
ing. Call Unigue Coatings Cosp. {313) 538-8600.

BUMPERSTICKER PRINTER. Cheap. Simple, Porable,
Freg Details. Bumpar, POB 22791 (GC), Tampa, FL 20622,

MAKE Rubber Stamsps. Highly Profiiabie. Free Detalls
STAMPER, P.O. Box 228089 (GC), Tampa, FL 33622

SCREEN PRINT T-SHIRTS. Inexpensive kis. Free Details.
T-Printer, P.O. Box 23891 (GC), Tampa, FL 33623

MAKE BALLOON ANIMALE. 5200 Weekends! FREE
SAMPLESANSTRUCTIONS: Funnyman's - PMTT, Bax 25,
Alwandria Bay, New York 13607

ASSEMBLE PRODUCTS AT HOME. Many opporunities
paying High Weekly Profits presently avasabse withoul
irvestment. Write: Businasees, 928 Brighian 11th, Brodkhyn,
hew York 11235

$10,000 MOMNTHLY Taking Pholographs at Home! Call
recorded message: [303) GF4-8155

ASSEMBLE Emclronic pars. We supply comg 1ts and

RECONDITION BATTERIES| Easily Earn Hundreds Weak-
by, Untold Secrets, Free Information. Battery Owtlel. Box
33008, Hickory, N.C. 28603,

§1,000 WEEKLY Possible Bronzing Baby Shoes FREE
BROCHURE SHOWS HOW. NBPM, 298 Airpor, Sebring, FL
X3ETO

HEW PRODUCTS MEWSLETTER. Exclusive opporiund
ties. Free information. Intesnational. Box 636F M, Mewark, B
arnim

GET RICH!! Ancient SECRET Revealed] YOU CAN Have
Unlimited Wealth! Detadls FREE! JC Associales, 2713
Soapstong Drive, #100, Reston, VA 22081

ANYOME CAN MAKE MONEY WITH A CAMERA! Méw
Repor Raveals Facts. Much ormation. Guarantesd. Alush
300 Today!! PGU, Depl. 100, 416 Country Meadow D,
Mangfield, TX 76083

MILLIOMS in mail-order? You betcha Indo $1.00. Trilkem
Emi.. Box 307, 5899-2014A 58, Langley, B.C. Canada VA 159

EARN $75,0004+ PER YEAR
REPAIRING damaged windshlelds, not replacing them!
For FREE information package call TOLL FREE 1-800-
STARS 44 or write: Orion, X375 Park Avenua, 20004,

Wantagh, MY 11783,

540 - SIAHOUR. Amazing breskthrough process ne-
stoms BurmedCutDamaged Countartops WITHOUT RE-
PLACEMENT. I hours'day earn $30,0004mar. Millions of
apartmaents, homas pay profits immediately! Froe Inlorma-
tign. RENEW, Box 9800, Vancouver, WA G6664

ARAB BUSIMESSMEN have monay o buy & invest. Top
Twvisers ieas pald. IMEA. TB7PM1 Box 3574, Newport Beach,
CA 92683

SMILLION SALES AWARD WINNER PRESENTS MONEY-
MAKING HOME MALORDER. Mo risk examinaton! Bonuws-
ea! Free Detalls. SASE: Maxamilkon, Box T4-FM, Buttalo, NY
14221

PROFITABLE GOLD FOIL PRINTER. Personalize business
cards, pancils, matches. Fres delails. Gold, P.O. Box 24068
(GC], Tampa, FL 33623

57 MOMEYMAKING HOME BUSINESSES. 5tan profitable
home business without experence or capital. Send §2.00:
Housion, 5 Auemax Suite A. Pensacola. FL 22507

SWIMMING POOL CONSTRUCTION Sedl & install Vinyt
LLiner in-Ground Pools Full Time Summer or Year Round 1-
BOO-428-3254 For Fres Inbormation.

TIRED of maneymaking Ideas that don't work? This one
doas! Free inlonmalion. Brant Consulting Bow 8027,
Williarmsport, PA 17701

HOW 10 si8n and operate your own Prolitable Business at
homa, by income opporfunity guaranbesd, free delais.
Write to: 5.H. Enterprises, 25850 5W. 132 Pt, Miami, FL
33032,

5001 Moneymaking Opportunities!
Dynamics, Box 1800386, Akron, OH 4305,

Fres Catalogl

MAKE MOMEY AT HOME, spvarai high profit, sasy busk
nesses. Frow information. P.O. Box 13252, Adington, TX
TEOE-0752

HOW To 5tart And Operste 7 Profable Businessas Al
Home. Greal information. Free. GM Business Consultants,
142 P Wastgate Deiva, Edison, N 08820

MAKE MORE MONEY, work less, BE YOUR OWN BOSS.
Ideal work - ai- home in your garage or shed, Manulaciure
Fiberglass canoes. Exsy one or hwo man oparation. Earn
3200 to §1500 nach woek. Full or par time oparation. Low
invesimaent for LINBOQUE EASY TO USE MOLD, model canca.
booklels on whare to gl supplis, how and where to sall
POUT CANDRS and | Businass tips, Gend for full infor-
mation. Write: E-Z Tool Co.. 30 horth Road, Bodiord, MA
T

instructions. No exparience. no selling, guarantesd pay-
ment. Wrile: SouthTech Electromcs. Box 28217P, Kenneth
City, FL 337089

UNLIMITED INCOME GUARANTEED Saven Most Profit-
abla Home Businessas’ Easy To Start, Low nvestment! Free
Infermation; Pollard Enterprises, 2581-PM4 Country Wood,
Grsennlie, MS 38701,

HEW OPPORTUNITY! Learn Telephona Sarvice And Fa-
pair At Home. AVERAGE $35.00HOUR. Free Brochure,
Selcomm. 2186-K Colling Blvd,, Gulfport, MS 28507

$15,000 MONTHLY Income! Easy Moneymaking Plan. Mo
Invesimant! McDowell #M-T, 3660 Wilshire, Los Angeles, CA
0010

ELECTROPLATING FRebullding Alernaiors Batteres.
Catalytics Concretecrafis, 31255 Blusskyway, Casiaie,
CGalidomia 81310

MEW Cpportunity, Learn Transher All Photograph, Prinla
o Canvas As An Original Painting. P.0. Box 3904, Lagona
Hills, CA S2654-3904

MAKE PYC FURNITURE. Turm your spars hours inio
£31,200 yearly! Edby howryé dgsienbly business. Write: PVC,
FTIPM, Battle Ground, Washinglon 98604

MAKE YOUR DREAM COME TRUE, EARN 550,000 YEAR-
LY REFAIRING SMALL CRACKS IN WINDSHIELDS NOT
REPLACING THEM. CALL TOLL FREE 1-BO0-826-8523 OR
WRITE: THE GLASS MECHANIX INC.., BOX 17693, PLANTA-
THOM, FLA 33318

HUGE PROFITS - Making Planiers-Growing Harbs. Write:
PFlanters, P.0O. Box M421, Brush Praina, WA 88606

FRST USA OFFER. $10 wood inio $480 quickly, sasiy.
VERY LARGE MARKET - can be done iN THE HOME! Detals
53 AG. Box 208, Balleville, Onario, Canada, KBN-5A2

FREE DEALERSHIP - SELL MAILING LISTS! Grab your
share of the Big Pralits in this Multi-Million dellar industry?
Complete program frea® PCW, Box 1302PMT, Valley Siream,
WY 11582

14,847 HOMNG K ONG-TAIWAN Froducts Chaag. Small lots.
Spme samples free. Harbor, Box 1719PMT, Yuba City, CA
5552

FREE LIST! U.5. And Foresgn Suppliers. Belk, Box 1182,
51. Albans, W V. 25177

FREE 310.00 BOOK! “Make 5400 Daily Sedling Books By
Ml Profil. BM1 Vickers, #304PM, San Diego. CA 82111

HOW DDES $8,000. A MONTH SOUNDT Writing Waork-
books & Manuals, Wa'll Tall You How & What, Send $5.55,
(Guaranteid) To: Shanandoah Heartley Publications, Box
1105, El Mirags, AL 85335

~ INVENTION: 100% Salo. Fieéd Tested. Ready for Market-
ing. Includes Drawings, Tooling. (NH 1-803-X36-5535).

15 SUCCESSFUL Home Basod Businessas. Start for $200
each! M-K Products, P.C. Box 236, Ashtabula, Ohic 44004

MAKE MOMEY- be INDEPENDENT - NEW HOME BUSI-
NESE KIT tells how HUGE PROFTS frea detalls Toa
Publications, Rt 6 Box 65500, Mankato, MN 58001

FREE! Seleclion of Home Businessas. Chflard’'s, 130 E
Main, Suite 285G, Mediord, OR 87501

$100,000 & YEAR! Small irvestrment, pleasant clean wark-
ratsing worms! Fres information. Rivensew Publishing, ALE
Bou G568, Mankato, bl 56001

immstmant. Ed Lisbding, G305 Weshward #1085, Houston, Tx
TToat

HOME BUSINESS OPPORTUNITIES Guaranteed way to
your own profilable business! Proven programs, Froe de-
talls. Midwes! Communicalion, Box 5139, Morton, IL 51550

FLEA Markei Profita, Free Report: ODonnall’'s, 9PM
Sewanois, Lincoln Park, New Jarsey 07035

WANT TO GET RICH? Discovir Money-making Success
Secrel! Write: Blesmngs-J1, Box 580, Kiesimmae, Florida
X274t

E2 CAUPRRENT Money making reports, manuals. Re-print
rght availabds, Free information Lawosh Enlerprises, Inc,
B3-S Mew Sireel, West Chealer, PA 15382

START A Mallorder Business! Free Subscription io News-
letier Shows How. Wiille, Image, 2458 Lomida #112-FMT,
Lomia, CA 80717

SELL books by mail. How-io, seff improvemant books
llustrated catalog, ower 500 titles. Complete start-up pack-
age. $3.00. Hanchey Books, 3-B182-A, Wallace, N.C. 20456

MAIL ORDER RICHES Selling Books! Free Details.
Agsocialed-), 395 Westchesler Avenue, Porl Chister, NY
10573

ATTENTION-Opporunity For Financial ndapendance!i!
Money Back Guaranteall! Introduce pecphe 19 buyers ser
wice. Rush $10.00, To: Buyers, 010 E. Praif, Palatine, IL B00ET

LEARM NEOMN. Vital, sxpanding indusiry. SELF-TAUGHT.
Complele course, $35 (US) Details free. Writa, MEOMW
COURSE, POB 244 Sin-T, Calgary. AB. T2H 268

MDMEY in used applisnces. working or nod! Easy 1ofind -
many froe. Sell to retsilers or public for high profita.
Enperience unnsckssary’ Long time appliance dealer shows
way o success. $7.00. Applance Becyclers, 128 Commence,
Johnson City, TH 37604

IMPROVED EYEQLASS FRAME for easies carrying. Clip-
on lrame - o casa mesded. Mo bulge - firmly Tastansd
Lenses profected. Patenlleasing rights oNered. Box 148,
Huntington, NY 11743

M GOVERMMENT NARCOTICS RAIDY Automo-
biles . .. Vans ... Boats ... Fumilure . . . Thousands other
tterms. Buy Dint Chaap—Resall for Big Profits! Free informa-
tion. Marcel, Box TE&T-M, Monroe, LA 71211

S500WEEK washing windows! Sand 35 for “how 1o”
“starl-up” guide to: Marcous. 8024 Queenston, SpangTeld.
Wirginia 22152

$5000'Month-Free information - No Obligation - Longs,
Box 1465, Garden Growe, CA B2842 - T14628-2167,
EARN THOUSAMDS WITH YOUR OWM ELECTROMICS

BUSINESS. | Do. Frea Prool, Information. Industrial, Bax
531, Bronx, NY 10481

FREE Starters Kit! Increase Your incoma. Mo Purchase!
irveniory PRequired. Home Businesses, 1484 |werson,
Abanta, GA 30007

{Continued on next page)
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BUSINESS OPPORTUNITIES
Continuad trom )

MNEED QUICK MONEYT End worry. Easy Spare time. Free
detalls. CFO/A, Box 1011, Willeon, Arizona 85844

MAL ORDER Booksefling Dealership! Free Detaits!
Dacena, Lid., Box 20015, Reno, NV 89515

HOMG KONG, TAIWAN Products Cheap. Free Details.
Write: Delta Publications, Box 230, Indianola, Miss. 38751

105 Ways To Make Money At Homa $2.00. Box 451871,
Little Rock, Ark, 72214

EASY BUSINESS! Earn §1,000's Weakly, Free Detajls
Write or sand stamped addressed envelope. Toddoo, Dept.
PM, 42719 West Olve Ave., Burbank, CA 51508,

5551 Free Membership. Free Details!! Allbrighl, Box 285-A_
Pilea, M.Y. 14130

£15,000 MONTHLY Incomal Easy Moneymaking Plan. Ko
Invastment! McDowell #M0-T, 3E80 Wikshire, Los Angeles,
CA 80D

STAY HOME AND MAKE MOMEY, OUR BOOK SHOWS
HOW. FREE DETAILE. CROWN THORM, BOX 2087,
STAMFORD, CT. 06208

WIN Al Horse Races Details 52 00. Ponies for Prosperity,
2408 Laavenworth, Omahia, NE 63105

HEW! 21 BUSINESSES. Starl cheap, buwild fasi, restore
independenca. Pwerce, Box 1730, Lewisvilla, TX 75067

K200 Profit Daily With Your Own Professional Houseclean-
ing Barvice. Mo irvestmen!. Delails. Wastfield, Box B3P,
Middieton, Wesconsin 53542

HOW TO BECOME A BUSINESS TYCOON. You be the
Boas. First time secrets revealed. Frow inlormation. Lawrie
Entarprises, inc., B45-5 New Streel, West Chester, PA 19382

MAKING EXTRA MONEY MADE EASY. FREE Subscrip-
fion to Opporiunity Magazine offers hundrads of provan
warys. Write: Dpporunity, Depl. J58, 8 N, Michigan Avenue,
Chicaga, IL 60802

§25,000 LOANS INTEREST FREE! Secret Federal law
WIFES OUT DEBTS! Detalls FREEN Moneywisa®, Box
E35679, Margate, FL 33063

LOCATE HEIRS and make big money. Complite course:
$14.50 phus §1.50 postage and handling: Haley, P.O. Box
1573, Gardnerville, Nevads 83410

CUP newspaper ifems—S2 - £25 EACHN FREE Report!
Clippings'8, Box 8109, Pompana, FL 33063

GET RICHI! Secret law smashes debts—brings Cash,
Croditl FREE mporil] WealthHilB, Box 4038, Pempana, FL
33063

FIMANCIAL EASY STREET Your POSSIBLE DREAM. Frae
Details. Stephen Sisco, B854 Winchester, Suite 168,
Meamphis, TH 38115

GET RICH using OTHER PEOPLE'S MONEY!! Unique -
srnazing buginess!] Detads FREE! Finance'B, Box 4505
Margate, FL 33063

BE INDEPENDENT| Mailorder book business growing
fast. Frae information. ALEXANDRIA, Dept. MTT, PO, Box
723, Jacksonville, IL 62651

FREE DETAILS Best book available on starting any of 7
proven mast profitable home busisessas, Write: Carroll
Pudlishing, Dept 6. 479 Littheton, W. Lalayatia, IN 47906

EARN $5,000 AMY WEEKEND! Amazing now system
makes il easy. No money nepded. Skeplical? FREE PROOF.
Write: Crossroads, Box 508T-C8, Babylon, WY 11707

HOW TO START AND OPERATE YOUR OWM PROFIT-
ABLE BUSINESS AT HOME, FREE DETAILS, SEND SASE.
KING ENTERPRISES, P.O. BOX 302, MESA, AZ 83201

PCK Profitable Home Businass You Prefer. Dozens De-
scribed. Free repor. Success Group, Bax 622, Midway City,
CA 92555

LOOK | MONEY making cralt. Chip care basuliful wooden
Hems. Order “Chip Carving Made Easy,” $3.00. Chip
Carving- PMT, 1521 Ave. B Gothenbung. NE 63138

BUMPERETICKER PRINTER. Cheap. Simple, Portable,
Frew Details. Bumpear, FOB 23701 (GG), Tampa, FL 33622,

OUT OF WORKT Now avallable wholesaling opporiuni-
‘tas. Start 8t home spare tima, immediate profits. Send for
apphcation. Hememakers, 32 Glade, Jacksonville, AR 72076,

STARTING YOUR OWHN BUSIHESS. FREE Subscription 1o
Opportunity Magazine tells how. Write Opporunity, Depl.
J94, B N Michigan Avenue, Chicago, IL BD&02,

90 MONEY Making Mall Order Idoas Very Profitable.
Provan Mathods! Datailed Manual. 52995 Postage Paid.
Information Send SASE. Monex, Box 1607, Kearney, NE
E3847

1,300,000 millionaires can’ be wrongl Btart your own
business! Wealth Builder, Box 10206F, Qaklandg, G 946810

PLANG Tuning legmed quicidy sl home. Fres information.
Empira School, Box 1014PM, Jupites, FL 33468,

FIGHT PRODUCT costs 25¢ 1o producel Selts like hot
cakos for $10!! Free information. BNP, Seite 18-2700, 12418
Motk 28th Drive, Phoanix, Arizona BS028,

THE LONG LINE DOWHLINE doos it alll Free, no mcruit-
ing, co-op adwerlising. Send LSASE. LLO-1, Drawer 31,
Paichogue, NY 11772

GET RICH AT HOME: Brand-new with exhaustively docu-
mented proof; Webar, PMT, Box 33, Eureka Springs, AR
T3

TRIAL Subscription Absglutely free Send name, address.
Zip to: Spare Time Money Making Opportunities Magarine,
Depd. C-17, 5810 W, Didahoma Ave., Mibvaukes, W1 33219

MAKE MiLLIONS MANUFACTURING BATTERIESHE Sup-
pies pvailable. Everlast, Box 365, Bogota, NJ 07603

FULL-Flash—Pari-Tima 5180 Por Roll Guaraniised Taking
Photographs. Experiencs L 35k Camera and
Film Supplied Frae, 1-416-482-2100 X1907 DaysEvenings/
Weakands.

MONEYMAKING OPPORTUNITIES

GET RICH!! Sacrol low smashes debis—brings Cash,
Cradit! FREE rpor!! WealthKivB, Box 4036, Pompand, FL
JI0ED

THIMEK A Billson. information $1.00. Roddy. DSR 14pm. EI
Campo, TH 774370232

HOME BUSINESSES DO MAKE MONWEY! Soven amazing
home businasses. Guareniesd unlimited incorme. Fres infor-
mation. Pleasantveiw Book Co., Dapl. 1, 3 Plaasant Ave.,
Amsterdam, Now York 12010

MOMEY Learm My Secrat. Become Rich. Satistaction
Guarantsed, 35.00. Peggy Flowers, Depl. PM, 1303-A Hwy.
TO East, New Bam, NG 28560

ADVERTISE Free in 507 Magarines. §5.00. Direclory, Box
11N, Allanta, Georgia 30301

MAILORDER OPPORTUNITIES

MILLIOMAIRE Mailorder Expent Revasls Monay-Making
Secrefs. Free, Exciling, Hour Cassetie: Mal Powers, No.
Holkhpwood, Cattfornia 91609,

FREE PRIVACY CATALOG. Cash incoma opportuniiies.
Hiding assets. Secret ioans. Mew [dantity. Eden, Box B410-
PC. Fountain Valtey, CA 32728,

FREE Promotional Alburms, Concen Tickets, Stersos, sic.
imorrmation: Barry Publicalsons, 477 82mnd Streed, Brookiyn,
NY 11209

TREASURE? Black and white photo of loved ona fading
away? Outstanding arbists create superd living likenass,
fhagh colors. Detaile $1.00. Meno Siudio, 110 Rathburn,
islington Ontario, MBA 1R7 Canadas.

STOP GETTING SPEEDING TICKETS. Order my B page
beooklet, packed with lithe kndwn secrle Send $2.50 ko
STOP MCKETS, 211 Condor Ave., Ben Lomond, CA 35006

POKER MAKE MOMEY increasing your odds. supart
resbals sacreis of poker psychology. $3.00 1o: Protech, 86-37
259th Stroet, Floral Park, Mew York 11001

MIND-POWER Course Makes Milionaires. Complote.
Comprehensive. Proven. Send For I Mow. 5355 To: ML
Sinclair, 13610 M. Scottsdake Fid, Suite 10186, Scoftsdale, A7
B5254

SECRET Drink Book 101 Authentic Recipes! Sarved in
Little Aud's Saloon 20 years. Ghack or MO, $10.00pp. Aud,
B50-p Elc-Div., Bobviders, I 61008

HOMEOWNERS! Gat 3 COMPUTERIZED AMORTIZATION
SCHEDULE OF YOUR MORTSAGE or loan. Have the Facis
today. FREE DETAILS! Write: Dept. PMT, 2318 Paroe St ME,
Minneapolis, MN 55418

JOMN the organiralion of the 19890's today! Discover the
benedite of Charter Mambarship, Free inlormation. National
Association of Baby Boomers, InG_, Depl. PX-1, Box 15242,
Feading. Fenna. 19612,

WOMENS INTERESTS

CAMNING Lids - Save! [Flats) case $32. 60 dozen regular
{#701 or 36 dozen wide-mouth (#86). Half-case $17. Small
lide [£53) 10 dozen, 58 Ring sets (#B3) we daren, $5.25.
Satstaction guarantesd. Gardenar's Kitchen, Box 412FM,
Farmington, CT (6034,

.. Airplanas . .. Millions Surplus Bargaing . . many 1%
original  cost! “Mationwide Sales Direclory”—33.00.
Disposal, Box 19107-AT, Washingbon, DT 20036

LOANS by mad! Instant reply? Rush stampesd addegsed
emelopa: Mangold, Box 2000, Richardson, TX 75080

WISA® Maslercard® Simple Etfectrwe Guaranieed Pro-
gram. 1-800-826-8902 (California) 1-800-843-4048,

FREE MOMEY! 5300.000,000 Oweaway. Grania Mever
rapay. Details $1.00 Jakla, Box 3066-PMTT, Seminola, FL
33542

BORRAOW 540,000 “ovarnight.” Ary purposs. Keep ndefl-
ndely! Free Reportl Svccess Research, Box 19739-AT,
Indianapolis, (N 46219,

VISAMASTERCARD! Quick PersonalBusingss Loans!
Refused elsewhere? Write! Mational Fenance, Box 35T28FN,
Richenond, VA 23235

FREE Detsils How To Start And Operate Your Own
Profitable Business At Homa, ACT Markeling. 5815 Fainsay
Dr., Hopa Mills, NC 28348

MOMEY Problems? Free Book descrbes Loans. Cash,
Government Grants. Other benefits. available to individuals.
‘Write: Associates, Box 38-AX, Brooklyn, New York 11235

HIGH Profits T-Shirs And Caps. Insxpansive, ional
transfer machines, supplies. Press Magic, P.O. Box 22809
(GGE), Tampa, FL 33620

100008 Working Home, RAush Stamped Envelope:
Allstars. Box 891808, Los Angeles, CA BO0ES

GET THOUSANDS OF BOOKS, CATALOGS, Moneymak-
ing Offers, for only $1.00. SHORTCUTS, Box S445MGG,
Elizateth, MJ 07202

FAMTASTIC sarnings malling from home!! Offer: Aush
Stamped Addressed Envelope. Imparial, P8 X17410, Farl
Lauderdate. FL 33318

MAKE Rubbor Stamps. Highly Profitable. Free Details.
STAMPER, P.0. Box 22809 (G3), Tampa, FL 33622

MOMEY From discarded lireal Datails. Browme, Box 53
Fishers, Indiana 46038

EVALUATE “Moneymaking Opporunities! Avpid Scams,
Ripotts And Losers! Compiele Report $5.95! Details Free!
SeaBerl Associaies, 120%A Prospect Dr. Stratlord, CT
D497
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HOW To Sell information By Mall Send 3856 io
Whiteclif!, Box 65265, Depd. PM, Schaumburg, i 60168

HAVE you & great ides, a tanasts: plan or avary interasting
praject? Why not put them to work for you| Classified Adver-
tising can ba of tremersbous value in promobing 8 thesa things
and more. Leam HOW TO MAKE MOMEY THROUGH CLAS-
SIFIED ADVERTISING by sending away for POPULAR
MECHAMICE PROFIT BOOK. Price $1.00 Send to: PM
Classifed, 224 W. 57ih 51.. Mew York, NY 10018

RABEITS-CHINCHILLAS-FUR BEARING
ANIMALS

GUARANTEED INCOME. Raisa Chinchillas, Send $10.00
{refundable) to: Chinchilkas, Depd. B, P.O. Box 7483, Mesa,
Arizona 35205,

BORROW $500 - $40.000 on Signature! 97% Eligitse Ay
Purposat Free Application: United, Box 37808, Downay, CA
BO242.

NEED MOMEY? Cash, Loans, Gowernmant Grants, 96%
pligible-ng mvestigation. KPA, Box 400PNM, Jamespor,
Mew Yook 11547

BORROW $100,000. OVERMIGHT Action. Guamanteed.
Hush SASE: Financing, Box 3923, Abilens, TN T9604-3327

BORROW $3500-540,000° “Cvermight” On signatune. Keep
indefinitely! Action #A-T, 3650 Weishire, Los Angeles, CA
S0010

CASH GRANTS FOR SMALL BUSINESS. To start or
expand your business. Froe details. Ralph MoGHl, 322 N
1ith Ave. E., Duluth, MN BEB05

OF INTEREST TO ALL

PRICE BREAKTHROUGH! Luxury Business Cards 57 50/
225, $12. 600500, $13.051,000. FREE CATALOG. Shoriculs,
Boow D45, Elizabath, M) 07202

“LOANS By Madl” Need Cash? Govermmeni Granis - No
Investigations - Louns Avaitable To Evaryone. Credil Bank,
Box 4008 NCP, Parkside Sta.. Foreat Hilla, M.Y. 11375

{Continusd on nect page)




LOANS BY MAIL
M-ﬁhmprm‘p-ﬂ}

SIGNATURE Loans Configential Transgaclons Handled
Entinaly By Maif Send $3.00 LSASE. Stat Publications, 23010
Lakeforest Dr., Ste, D-308, Laguna Hills CA 82853

FREE SCIENTWAC SUPPLIES AND CHEMECAL CATA-
LOGS. A.M. Laboratories, Inc. presents its kles! catalogs
contsining scientific laboralory equipmaent, supplies, chimi-
cals and & complate line of specialty laboratory glassware.
Write today for your FREE catalogs: ALLM. Laboratorias (il),
Box B84, Sanlee, CA 82071

WANT ViSA=? MASTERCARD®? Tired of being dended!

LABORATORY CHEMICALS, GLASSWARE - APPARA-

Gt preliminary telephone approval in seconds! Poor credit TUS. Established 1853 - Catal §1.00 HAGENOW
now accapted| Call BankCard Services now! Toll Free- 24 LABORATORIES, 1302 Wlahlu?niﬁnn. MANTOWOC,
Hours. 1-B00-554-84T72. WISCOMSIN 54220

BORAOW Cash Fast! 24-Hour Response! Wrike: NRCPA,
Box 2440, Michand, M 48641, FORMULAS, PLANS, ETC.

MONEY PROBLEMST Guaranteed resulis! Insiant reply.
Detalls $3.00. © & J Marketing, Dept. P 430 Washington
Sireet, ‘Weymouth, MA 021B8. 617-337-4425.

VISAMASTERCARD! Guaranteed. Poor Credit? No prob-
lom. Crder Now! $14.95. Secunlty Credd, Oept PM, 1118
Oaboway C1.. Nashvia, TH 37214

MONEYMAKING CHEMICAL PRODUCT FORMULASI
SOLD SEPARATELY - BUY ANY AMOUNT! CATALOG
LISTING THOUSANDS OHNLY 55.00 (REFUNDABLE) GWAS,
Box 163, Brookfiald, Wis.. S3008-0193.

ENGINEERING Conversion Facters 8500 Rocky Harrs,
315 Spring, Haysvilla, Kanaas 67060

DIVORCE

WINNING  Information $200  MEN'S  RIGHTS
ASSOCIATION, 17RS54 (Lyons). Forest Lake, MM 55025

BORROW £5,000. Mo Credit Or Employment Needed. 24
HRs. Call [T02) 788-5299.

BECOME A CARD CARRYING ATHEIST, DETAILS: BOX
BM, SOMERSET, MA. 02726

INFORMATION On anything. Ferguson Research
Specialisis, B0-15 Woodabds, Woodside, New York 11377

PERSONALIZTED name and address stencil. 12" letharing.
Profassional, reusable. GUARANTEED. 5300 ppd
Stancilcraft, Box 104, Morris, Bl D450

SUGAR FREE ICE CREAM! Tan Original. All Favorites, Hi-
Prateln, Frult and More! §2.00; Trade Discount, Boy 31502,
Palm Beach Gardens, Florida 33410

MEXICAN Tamale racipe, lsam o make, dolicious, $3
cash, M.O., SASE. Tamase, Box 130357, Bimingham, AL
35213

QUICK, NATURAL, NUTRIMIOUS Recipes. By Mother of
Eight $2.00. Aohinsan, Aguie 3, Box T55. Newlan, Morth
Carolina 28658

SPICY italian Meaty SpaghettiPasta Sauce. Plus an easy,
cragrmy Fiveapple Decadence pudding recipe. Also a k-
chowsstersd version of both. SASE $2.00. Delights, PO, Box
TEA4, Everatl, WA BR301.

“SWEET TOOTH™ RECIPES FROM MOM AND GRANDMA
= SOME FROM 1938, Ovor 50 roclpes. Sond 35.00: GARLE,
Box B61Z9-PMT, Phoenix, Arizona B5080.

AUSTRALIAN Cooking. 25 Unique Fecipes. $4. AUSCAN,
F.O. Box 8014, Blnine, WA 98230

HOMEMADE Barbequa Sauce Recipes, Send $3.00 To:
Fabos, 10148 Ewing. Chicago, 1} 60617

CHEESEBURGER PIE Ded, Kids Favorite Send §1.00
Racipes, 1422 141h 5t E., Bradenton, FL 33508

SASE; GARLE, Box BE129-PMT, Phoenis, Afirora SE080.

MCRODOT identification custom made for you. Protect
arything. Alrmost rvisible. Widla lor info. FDot, Inc., P.O. Box
6738, Lake Gharles. LA TOGDG

HEALTH, VITAMINS

TRAUSTWORTHY forwarding. Stamped remails $1.00.
Deamond-H, Box 1204, Caddo, Texas T6028.

FREE Remailers List. Agenis Neadad. PS5, Box 29658, San
Antonio, Texas TEEZS

UNUISTED ADDRESS Dwscreel and confidential Remall
$1.00 Single. Maill Forwarding Servica, 8050 5. Main,
Houwsglon. Texss 77025

CONFIDENTIAL Mpil ReceivingForwarding. Mail Drop,
Bool B0S033PM, Drlando, FL 32860

CONFIDENTIAL, Uniisted Forwarding Address. Remails
$1.00. WS, Box 31511, Phoanix. AZ 85046

YOUR PERSOMAL OVERSEAS ADDRESS, Manhattan,
Suite 802, 36 Soi Langsuan, Banghkok 10500 Thailamd

NH STREET Address. Remasling. Forwarding. Details
SASE £1.00 refunvdable. Maslings 67 South River, Bedford,
NH 03102,

GECURITY, Confidentially.  Detalls:  Consumer
Warehousa, 6333 Pacitic #508, Stockton, CA 95207

REMAILS $1.00 Monihly Service §7.00. Frank, Box 45181,
Litthe Rock, Ark. 72314

FREE Dedails! Postal Shoppa, 352 East 900 South, Salt
Laka City, UT B2111

WANTED MISCELLANEOQUS

BUYING Tungsten Carbide, Tungsten, Molybdenum, Sil-
var Sotder, Siver Contects, Gold. Platinum. 800-321-6014
Ohido 216-531-8333 collect.

GOLD, Silver, Platinum, Mercury, Tantalum. Samples
Evaluated Free. Owe Assaying Service. Call Wholesale
Torménal Toll Fres: 1-800-932-1010,

SCRAP SILYER CONTACTS, FORKLIFT CONTACTS, Sil-
ver Golder. Sterling. Gold Plated HRobert Lesrozak, 652
Myrtlg 51.. Elizabeth, N.J 07202

PERFECT KNOWLEDGE

SURVIVE undor Linivarsal Law into Milllanniem as Godal-
wd by CREATOR'S original MEASURES, embracing TOTAL
knowledge for unlimited free ENERGY; monadic gravity,
friction-free. work/Traved VEHIGULES; Instant MANNA. Do
niod werite, Must prove yoursall. ATA Basa, 1500 North Texas,
Weslaco, Texas TASSE

HEARING AIDS

HLGE SAVINGS Eliminate Dealer Markups. Frea Trial
Battaries Wholesale. Terms Arranged. Call Toli Free 1-800-
23412, O Wrile: Lioyds-PMC, Aockiord, IL 1110

FREE HEARING AID CATALDG- Save 13 by mail' Wite-
“Moneyhavers”, BE30PM-7 Langdon, Sepubweda, Caldamia
#1343,

SCIENCE & CHEMISTRY

AMATOMICAL CHARTS, MODELS, SKELETONS, $1.00
Catalog. CHARTS, 7124 North Glark, Ghicago, IL 60625

PSORIASIS Sufferers: Discoraged 7 Wrile lor Fres lmpor-
fant Informalion that is belping thousands, Plscol, P.O. Box
2B117PM, Dallas, TX 75228

HOW | BEAT HEART ATTACK
FREE powerld secrets. Clasnsed my arieries. Prood of
remazsion from heart attack. biocked arterses, chest & arm
pain, other. Write: Heart-15, Box 3256, Austin, TX TaME4.

SCRIFTURE cake, Plus nime more, 5300 "Good
Cooking”, Box 243, Chaumont, Mew York 13622

POPCORN LOVERS make delicious cheese popeom &l
home. Kil makes approximately 21 gis. $1585 + $1.50
postagehandling. ElDee Enterprises, Dept BSST, 343
Somerset Drive, Smeammwood. IL 60107,

RICH and Famous Casancva Cheesecake and two othar
wondars §6.00. Rich, 2 Bloor Wesl #100-105, Toronio,
Canada MW 3E2

&0 DELICIOUS TUCCHINE RECIPES. Appetizers 10 Des-
serts B4.00. Kap Entérprises, P.O. Box 176, Howitt, Teas
TEEAI-01TE

WORK CLOTHING

0SK BGoah work clothes (Hallroadiana) Free Catalog.
Depot, Dept. PC. Sullivan, lilinols 61851

AUTOMATIC SPRINKLER SYSTEM. Sin rones for under
$100.. using tha hosas and sprinklers you already own
Complate sasy to follow instructions, diagrams, and material
list, Send F3.00 1o: L & L Enlerprises, Box S60044, Contract
Station #30. Denver, Coloraco BO209

FLOWERS, PLANTS & NURSERY
SUPPLIES

FRESH AND SILK FLOWER arranging made easy! $4.00.
Karen Aoss, 110PM Lurens, Fremont, CA 54539,

RECIPES, COOKING, ETL.

JUST GOOD COOKIE COLLECTION £31. Of Enterprises,
FOB 16, East Oriand, Mamne 04431

TWO COOL, REFRESHING, SCRUMPTIOUS DESSERTS
£2.00. South Park Distributors, PO, Box 445 Wheat Ridge,
Caolorado 80033

SINGAPCRE LADY will share tavorite authontic Qriental
recipes, 53.00. LSASE. P.O. Box 4852, Culver City 90231

LOVE PASTA? HERE'S SHEER DELIGHT FOR $3.08. 20
DELICIOUS PASTA RECIPES"” P.O. BOX 343,
MIDDLETOWN, PA 17057

DELICIOUS Koman barbecua sauces. 53000 Kimmik, P.O.
Baw 43008, Upper Maorntelair, M.J. 07043

CATCH THE CRAVE: cid family secret rocipe, bailing
deliciows Cajun’ Crawdish, send §2 .00, Rt-13, Bax E3F, Lakey
Ghartes, LA TDE11

SUPERB CHICKEN CURRY Recipe with Cusry Powder
£5.00. Annie, Box 7124, Sacramenio, Califormia S5828

PRALINE FAMOUS RECIPE, Easy, delicious. SASE $2.00.
@65 W. Grenada Terraca, Macon. GA 31206,

“BEER BREAD RECIPE! $2 O0-SASE. Conway Couniry
Prass, P.O. Box 4PMT, Conway, MO 65633-0004

COUNTRY EPICURE! 22 Indernational Peasant Eninies.
Simple! Exothc! Deficlous! $5.00. Rosedale Feslures, Box
1915PM, Staten lsland, MY 10314

28 CALORIES! Honestly SATISFYING chocolate dessarts.
Thrse recipes, $1.00, SASE. Margasat Harper, 438 Sixih
Streel N.E., Washinglon, DG 20002

CHEF Owan's Cook Book With Friends $6.95. §1.00 PEH,
Lawler, 76 Wasley Ave., Atlantic Hightands, N.J. 07718

SOUTHERN RECIPES. 5 of The Best. Send $3.00 to: JAS
Publishing, P.0. Box 250, Spartanturg, 5.C. 28304,

BAEAD BOOKLET TS5 RECIPES Plus Sourdough Starter
£5.00 Plug $0¢ Postage and Handling To: Bums, 309 5.E.
Ard, Howie, AR T2433

QLD ENGLISH family drinks. Three recipes. Wholesome
Ingredients. Includes TRADTIOMAL GINGER BEER PLANT.
$4.00. Gawsworth Preas Inc., Box 1705 Alexandria, Omtario,
Canada KOG 140

WINEMAKING, BEERMAKING, ETC.

WINEMAKING —BEERMAKING —GASOHOL. Free Supphy
Calalog. Yeast Eguipment Continental. Box 188PM,
Casselbarry. FL 22707

MAKE QUALITY BEER, Wine. Free Calalog Root & Vine,
Box 3051PM Westport, MA 02780,

WINEMAKERS—Bearmakers Free Calalog Low Prices.
Free Aacipas. Cellar-M, Box 53535, Sealtle, WA 98133

WINEMAKERS—BEERMAKERS: FREE ILLUSTRATED
CATALOG OF SUPPLIES. SEMPLEXN, BOX 711476R,
MHNEAPOLIS, MINNESOTA 55411

WINEMAKERS—BEEAMAKERS - Fron Catalog - Fast
Sorvice - Large Salection: Kraus, Box  TES0L
Independence, Missouri B4053

BEERMAKERE OHNLY! FREE

Williem's, Box 2195-M7, San Leandro, CA B4577

BEEAMAKING - WINEMARING Catalog. Lowest Prices.
BEERGEAR, Box 25083N, Lansing, Michigan 48908,

WINE'BEER MAKING Catsdog: BAJ Enterprises, 1845
South 18th, Springfied, llinos 62703

BURGLAR ALARMS & HOME
PROTECTION

BURGLAR Alarms for home and car. Free brochure
Iniixcpansive, Guarantesd. Tarry & Compary, Box 544,
Tupélo, M5 38802

INSTALL A PROFESSIOMAL ALARM SYSTEM In your
hame or business in hours. SUPERVISED WIRELESS SYS5-
TEM. Battarias last 58 years. Discound prices. Mational
Monitoring Available. $3.00 for informalion. VIKING, Box
2414, Loasburg, VA 22075
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75 YEARS AGO: July 1912

The shocking loss of the
White Star Line's Titanic
sparked some interesting in-
novations to avert future

subject was the collapsible
lifeboat, a lightweight, easi-
ly stowed alternative to no
lifeboat at all. Completely

being planned to protect sur-
vivors from exposure. But
perhaps the most ambitious
suggestion involved a water-
tight detachable ship's com-
partment, right. As envi-
sioned, the entire upper
works of a doomed ship's af-

Mid-Oceanic Port

Nonstop, transatlantic flight
was still a distant dream in
1937, =0 PM proposed a mid-
ocean port for airliners, am-
phibs and passengers ships.
The Heiger Seadrome, as en-
visioned, was a U-gshaped
floating transportation facili-
ty that included a 2000-fi.
tank for seaplanes, a 2000-ft.
strip for land-bhased aireraft,

Queen Mary-class
Pontoons submerged 150 ft.
below the surface would sup-
ply the necessary buoyancy
to support the scheme, and
wind-driven electrie genera-

Beneath The Sea
Seuba equipment, was well-
established in underwater
exploration 25 years ago.
But innovators didn’t stop
trying to develop new ways
to exploit our underwater
resources or discover trea-
sure, PM presented several
tools for underwater explor-
ers, including the first tele-
vision cameras, electric pro-
pulsion units, towed diving
" | i planes and  hydrostatic
:.u,,,...u.u Dum'#:'_'fl': dredging units. Perhaps
wﬂ“m Compete Put | most intriguing was a hand-
= held, underwater sonar with
earphones that spotted ob-
jects over 120 yards away.

_____

Mo

e

enclosed lifeboats were also | [

TIME MACHINE

tragedies at sea. PM's cover S5

# All-Wheel Steering

50 YEARS AGO: July 1937

and docking facilities for |
liners. |

25 YEARS AGO: July 1962

Sinking solution: a breakaway
stern section.

ter section would break
awny when disaster struck.
Passengers  would  crowd
into the fantail and the crew

The steam lron gets a start.

tors would power subsea
propeller systems so Sea-
t|.!‘nl'm' f.’:u"utl the !.J.'iml_

An S5T Is Born

Meanwhile, agrodynamicists
in France, not content with
subsonic passenger
flight, were beginning
initial development of
what eventually became
the Concorde. Originally
conceived by the French
government as the Super
Caravelle, the aireraft would
fly at Mach 2.2 close to
50,000 ft. high, giving 100
passengers &  2B00-mile
range. The PM wvision be-

came a reality, and now the
Coneorde boasts daily trans-
atlantie serviee by British

Airways and Air France,
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would release the escape pod
from the sinking hull,

The recently revived con-
cept first appeared in 1912
on an 8-wheel motor truck.
Each wheel had an indepen-
dent electric motor, powered
| by an internal-combustion
| generator fueled by gaso-
i line. In theory, these drive
motors were to be attached
to each wheel, eliminating
| drivetrain components like
| universal joint and differen-
tial. The rear wheels turned
out automatically when the
front wheels turned in.

Way Back When

A half-century ago, PM re-
ported on the invention of an
iron that steam-dampened
clothes at the press of a but-
ton, Like the radio and TV,
this simple device found its
way into practically every
American home.

Telemetry Based

Seientists at the Bartol Re-
search Foundation had per-
fected a radio transmitter
that, when carried aloft by
four small balloons, sent

back to ground personnel a
short-wave radio signal indi-
| cating altitude.

Genesls of the Concorde.

ATV Forerunner

A 4-wheel, balloon-tire utili-
ty vehicle, Desert Rat, with
a l-lunger engine, carried
people and equipment 20
mph on rough terrain. PM

Euabecription prices: 1inited Stakbos ind possessions,
postage paid 5 New York, NY, and sdditional mading offices.
socond-mattar 5 the Post (ffice 51 Meoom DL F., Mexioo, June 30, 1950, © 1867 by The Hesrst Corporation. ﬁ.'ﬂl‘i.ghl-
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“WITH PARTS LIKE THESE,
$'?BA§KISIGINGONTI{E

These days, AC-Delco’s sweetening the pot with more than
top-notch parts. We're offering up to $7 in rebates.

May 17, 1987, through July 18, 1987, get $1.50 apiece back
on AC air filters (limit 2). $1.00 apiece back on AC oil filters (limit 2). And 25¢ apiece
back on AC spark plugs (limit 8).

Your rebate requests must reach us by August 31, 1987. So ~ Stay ahead of trouble
see your AC-Delco retailer for coupons and details. To find with AC-Deico.
your nearest retailer, call me toll-free at 1-800-AC-DELCO. e

Keep in mind, a deal like this doesn’t come around too
often. So if you maintain your car yourself, I'd suggest you . [t
get over to your AC-Delco retailer today. s o i
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Get the flavor of t these leading brands but less tar.
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