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EDITOR'S
NOTES

ID YOU SEE last e

summer's hit mov-
ie, “The Abyss"? Some
of the equipment in that
maovie looked so real to
me that I wanted to
know afterward if it was
real. Just a few days lat-
er, a diving team off
Charleston, South Caro-
lina, announced possibly
the most fantastie find in
the history of diving
—aover a billion dollars in
gold lying at the bottom
Just waiting to be recov-
ered. The find, using
high-tech robotic submersible equipment, called further attention to tech-
nological advancements in deep-dive equipment. In researching this
month's cover story (page 56), Seience/Technology Editor Abe Dane found
out that “The Abyss" wasn't that far out—or far down. There is research go-
ing on in liquid-breathing apparatus and in dive suits that may someday al-
low man to descend to 15,000 ft. or deeper—a realm that, today, is reserved
for steel and glass robots with TV cameras foreyes. . . . General Motors has
been trying to build an import-fighting small car for decades. Rememberthe
Chevy Corvair? The Vega? Chevette! There are probably a couple of others
I've forgotten on this list of very forgettable cars. About eight years ago,
GM'’s chairman, Roger Smith, decided to try again. But this time, he was go-
ing to try a different tack. This time, he'd form a whole new company, The
Saturn Corporation, and let it build the car from seratch. In addition to the
new car itself, the company would be revolutionary in the way it did busi-
ness. No tons of paperwork; management and union personnel working side
by side to solve problems and meet objectives; a manufacturing facility
where raw materials came in at one end of the plant and finished cars rolled
out the other. Now, on the threshold of its public introduetion (Saturn will go
on sale this fall), we're in a position to assess whether this new way to make
automobiles has worked. Our Detroit Editor, Jim Dunne, takes you inside
the car and inside The Saturn Corporation in this month's issue. One thing [
can tell you. The concept of what Saturn is as a car has certainly changed.
Take a look at the car in the photo here, taken in 1985 at the press announce-
ment of The Saturn Corporation. Then look at the illustrations and photosin
the article in this issue (page 43). I, for one, am glad they changed their
minds about what Saturn would look like and be. . . . Autoracing continues
to be the No. 1 spectator sport in the United States. What's more, many of
you participate in racing in one form or another. It's no wonder we get so
many letters from readers asking us to devote more space to motorsports.
As you regulars know, Auto Editor Tony Swan writes a regular column ti-
tled “Motorsports,” and we usually have an Indy 500 article in our May is-
sue. But you're right. We've been remiss in not devoting more attention to
one of America’s favorite pastimes and haven't had a special section on auto

racing in a long time. So enjoy (page 81). Till next time.

Oldham

GM execs show Saturn in 1985,
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Buick is the only American car

Buick: the new symbol for quality in America.

Buick has a strong commitment to customer
satisfaction, to the quality of its products and the
quality of its sales and service.

There are many different ways to measure
Buick's progress. For example, in survey after survey
Buick has ranked among the best in providing quality
American cars and outstanding service.

These surveys, conducted by 1D. Power and
Associates, recently measured consumers’ opinions
three different ways. One survey measured overall

g g
)
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to make_ the top 10...

service after one year of ownership. Another
measured sales satisfaction with the car, the way it
was sold and the way it was delivered by the dealer.
And the third measured initial quality, based on
owner-reported problems during the first 90 days of
ownership.

Out of over 150 models surveyed, Buick was the
only domestic brand to make the top ten in all three
of these surveys.

Now, the 1990 editions of these premium
automobiles are available for your inspection. If you're

customer satisfaction with the product and dealer @ looking for quality —go looking for your Buick dealer.

The New Symbol for Quality in America.

5'! I.ﬂ';glilhﬂrlhﬂ Sbackle up
=1 ET9RS GM Corp. All rights reserved.
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How Would
You Clean
This?

Try to sponge it, and you'll only drive the mess in
deeper. Stains, odor and bacteria can build up.

What you need is a Steam-Mate™, by Bissell*
It's the totally unique cleaning machine.
Steam-Mate flushes out spots and spills
before they set, and gets the area truly
fresh and clean, Great for spots and
spills, and for regular deep cleaning.

Portable, easy and convenient . . .
just plug it in and clean up quick.
Great for car, boat, home, RV, and
everywhere else,

Available at better stores everywhere.
For more information call: 1-B0-237-7649]

Bissell
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can start you on
the road to earning

$49.95 an hour.

Emergency shortage in fast-growing industry,

It you've got & 25¢ postage stamp you can find out how, in & short fime, you can
be ready 1o join one of the lasiest growing indusines in Amenca..an industry where
the shortage of qualified professionals is becoming & senous problem....and whers,
because of this shoriage, those people who are qualified commiand up to $49.95 for
a simple funa-up job that iakes about an hour!

The business i Small Engine Repair.and fhe Foley-Balsaw Engine Main-
tenance Coursa can help you get started in thes lucrative fisld — whether you just
wanl bo make extra money on the Sde or bulld your own profitable full-ime busmess!

Cash in on the huge demand for Small Engine Repair.

There are over 65 million two-cycle and four-cycle small engines in
sanvice across the U.S.A. That's the count from the Engine Service
Association, and new engines are being built at a rate of 1 million units
per monih, But there's not enough pecple 1o service and repalr them
now. It's not unusual for a good small engine repalr technician to be
four weeks behind in the summer and at least a week behind in the
winter. You can imagine how much worse the problem will get as each
manih gaes by and maore engines are builtl!

With Foley-Belsaw training, you can soon have the skill and know-

I o top money servicing these engines. Homeowners

and business people will seek you out and pay you well to service and
repair their lawnmowers, tillers, edgers, power rakes, garden tractors,
chain saws, mini-bikes, go-carts, snowmoblles, paint sprayers...the fisl
Is almost endless. Better yet, you can increase your eamings by
selling parts (which are available to you at wholesale cost from Foley-
Belsaw) at a 40% profit!

Become an expert quickly — no experience necessary.

You may nol even know how o five: Gl it youir car — but # you can read,
you can master this profitable trade right at home in your spare fime. Lessons are
fully Musirated — o cear you can't go wiong. [t only takes & few manths o
complate the whole course — and i you'ra like mast of cur studants, you can stan
making maney wall batore you've firsshed all tha lessons!

Everything you need to get started — including equipment.
Your courss includes

easy-to-undersiand
lessans that will teach

1o operate & small engine repar business. Bul that's nof all. You also get all the foofs
you need — plus @ 4-HP Tecumssh enging o wark onl

Eam the Foley-Belsaw Diploma— respected worldwide!

Graduates of this course receive
fhe handsome Foley-Belsaw Institute
Diplorna, a respected symbal of
achievement. The Foley-Belsaw
Inestitute (s more than just a school, s
sponsored by the Foley-Betsaw
Company — a major corporation with a
Bd-year, worldwide reputation for
hilping peopls estabiish themselves in
profitable businesses

Success Stories
‘I didn't think | could have my own business unfil | fook your course.
It taught me more than | thought was possible.”

Roger Lee Bailey

St. Marys, West Virginia

“The course helped me in a whole lot of ways. It explained
everything in detail and | found it very easy fo undersiand. |
certainly would recommend anyone going info business fo take
your course. To me, it was money well-spent.”

John D. Adams

Price, Utah

Send for FREE Career Fact Kit NOW and get a bonus.
Get all the facts about this course by sending for our
FREE Career Fact Kit. It only takes one postage stamp to
find out how you could be making up to $49.95 an hour!
There is no obligation. And no salesman will ever call.
Plus, if you reply now, we'll include in your kit this bonus — a
certificate good for 500 FREE business cards printed with

your name.
--————---1

ITYESF Please rush me my FREE Career Fact Kit,

I giving me full details about starting my own business in Small I
Engine Repair.| understand thera is no obligation and no
salesman will call. I

IY.ES! Please include the banus cerificate descnbed above.

:

I Stale ZIP

Ml fo:
Foley-Batsaw Institute
6301 Equiable Rd, Dept 51772

a |
.
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Iin-Ground Loo
KENEW THAT the library
of POPULAR MECHANICS

that I've built up over the

years would come in handy
some day.

In April of last year, my
wife and [ decided that we
would like to build a deck
around our 28-ft. above-
ground pool that we had
installed the preceding sum-
mer. We decided that we
wolld like to have it trilevel,
beginning at our backdoor
and stepping up to the poal.
At this point, I went to my
trusty POPULAR MECHAN-
ICS magazines, [ found sev-
eral issues with deck stories
and [ set out to use these
ideas to design our deck. To
make a long story short, in
August we had the finished
product. My son helped me
with the conerete footings,
but the rest of the project
was a one-man job. Thanks
for what your issues on decks
inspired.

KENNETH WEATHERLY

AMARILLO, TX

Readers whao want to build to
specific plans, or wish to com-
bine the best features of decks
that have appeared in PM
over the years, will find eight
detailed plans offered in the
new PM Plans And Ideas
brochure. It's available for §2

LETTERS

from POPULAR MECHANICS,
P.0O, Box 1014, Radio City
Station, New York, NY
10101-1014.

Basic Navigation
PM's article, “America’s (il
Tanker Mess" (page 61, Naov.
'89), emphasizes, erroneous-
ly, that tanker tragedies can
be avoided by throwing mon-
ey at the problem. An addi-
tional one or five steel skins
will not avert accidents.

Had the Exxon Valdez
erew been trained in and
used gimple horizontal dan-
ger angle plotting and other
simple paper-and-pencil, po-
sition-finding navigation
skills, the accident would
have likely been avoided.

PM's deck stories inspired design
for this 3-level surround for an

above-ground pool.

The PINS system and oth-
er whiz-bang navigation
tools are wonderful aids
—auntil the electronics fail, as
they do with great regulari-
ty. The bottom line seems to
lie with the effective naviga-
tion training of people who
guide these ocean behe-
moths—not more steel and
electronic Band-Aids.

EVERETT A. ROCKWOOD
CONCORD, CA

Ironsmith

For years I've wanted an
iron fence, but was always
put-off by the very high cost
quoted by professional firms.
Now [ know that it can be
do-it-yourself
project, as point-
ed out by Bob Vila
in PM's “0ld
House Restora-
tion” story (page
50, March "89).
With no prior ex- &
perience in weld- §
ing or working
with large quanti-
ties of raw mild
steel, | carefully §
considered the job
at hand and, being F§8
reasonably handy b
around the house, §
decided to work
part-time out of
my double garage. I complet-
ed my fence in about four
months for about $1000, in-
stead of the 35000 quoted by
the pros. 1 first welded the
nine frames and then fitted
the thin uprights (already
with welded-on finial) into
the frames.

In hind=ight, | made many
tactical errors, like ordering
the steel already galvanized.
A lot of extra work had to be
done to grind all the welding
positions before I could weld
successfully., The made-up
sections also had to be
scoured with a special sol-

PM reader’s lron fence ks pro quality.

vent before applying the var-
ious undercoats and paint
finishes to ensure a longlast-
ing paint job. All the weld
spots also had to be ground
amooth with the grinder, and
first coated with a special
zinc-rich epoxy paint before
applying the undercoat and
black paint.

The cast-iron finials were
also given yet another special
undercoat, dipped twice in
laequer-based gold paint and
thereafter dipped finally in
yacht varnish,

Completing my front gar-
den fenece has given me great
satisfaction, and proves that
the job falls within the scope
of any reasonably handy
homeowner,

A.d. HANEKOM
CAPETOWHN, S0UTH AFRICA

3

Gradual Intro

I was excited to read that
software for personal eom-
puters is available for diag-
nosing car computers (12
Tools For Fixing Your "80s
Car,” page 65, Sept. '89).
You gave the impression that
it had multiple applications.
You didn't say it's for only

GM models, 81 and newer.
ROBERT F. SKERRETT
DELMAR, NY

Rinda Technologies will
make available the Ford
and Chrysler Diacom soft-
wareearly thisyear. ™M
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Rules Of War Dawn Of
For the third time in four is- | Radio
sues, our cover highlighted | Control

the escalating European con-
flict. The hospital ship, dis-
tinguished by an illuminated
Geneva cross, introduced a
treatise on the laws defining
civilized war—always a
problematic concept. Al-
though the major European
powers all agreed to an
enlightened code, it often
proved unworkable. As we
said, "A victory is still a vie-
tory—there is no referee
with power to award the de-
cision on a foul.”

Captivating in both
war and peace was the
ability of radio and
light to guide machines
from remote locations.
One inventor demon-
strated a crewless boat
named Natalia, Using a
new wireless eoherer, it
steamed 28 miles into
apen ocean and back, under
the eontrol of an operator on
land. A more whimsieal con-
trivance, dubbed by Hamil-
ton the Electric Dog, was

guided by light. Two seleni-
um eells linked to a steering
motor caused the deviee to
follow a lantern held by the
operator.

WONDERS OF POLAROID GLASS

Amphibious Through A Glass '
Surfrider Variably
Pleasure seekers hit the | With the startling properties

of a new class of Polaroid ma-
terials just finding applica-
tiong, we rounded up ways
these now common suh-
stances might change our
lives, The breakthrough was
4 flexible sheet with a trillion
crystals per sq. in., all lying
parallel so they behaved like
a single erystal. This polariz-
ing film was the secret to the |
variable window at right, as
well as 3-D movies, wind-
shield glare protection and
materials analysis,

beach dry-shod on a combina-
tion tour boat and bus, fea-
tured on our January cover.
Three wheels on its under-
side allowed it to pick up 16
passengers on land, then
wallow out to sea. The front
wheels were powered by a
110-hp motor, which could be
shifted to drive twin serews.
The single, rubber-tired rear
wheel was shrouded by the
rudder, so that one set of con-
trols could steer the device
on land or sea.

POPULAR
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Pony Car Playoff

Our cover story introduced
the freshly unveiled Mustang
to its rivals, the Chevy Cor-
vair Corsa and the Plymouth
Barracuda. All three ad-
dressed a ripening market
for low-cost, sporty cars.
Racer John Fiteh matched
them in a marathon of tests,
Mustang’s 271 hp gave it the
straightahead edge, but the
Corsa's sophisticated sus- |
pension surprised Fitch,
“A few years ago, no one |
would have predieted Detroit
could—or would—produce
such a vehicle,” he said.

Flying Jumbo Cat
Apparently on the verge of
solving the baffling aerody-
namic problems of ground-
effect flight, Swiss engineer
Carl Weiland envigioned a
tandem-airfoil, 3000-passen-
ger catamaran that would
gkim above the waves at 100
knote. The high lift-to-drag
ratio of low-level flight would

mean efficiency somewhere
between a ship and a conven-
tional aircraft. A 7-ft. model
of the concept flew perfectly.
But a 81-footer erashed, and
Weiland was out of money.
The promise of ground-effect
flight may vet be realized on
a more modest seale, as we
discussed in our July "89
issue, ™
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Consumer study links small plastic
bottle with a closer shave.

Recently, an independent consumer research firm concluded
a national study of men’s shaving practices. Their findings?
Men who use electric razors use a pre-shave lotion for a
closer, smoother shave. And more men use Lectnic Shave” than
any other brand
They use 1t because it works. How it warks, on the other
hand, requires a bit of explanation.

LECTRIC SHAVE:
A HAIR-RAISING EXPERIENCE.

If you were to wake up tomorrow moming and look at
your face through a microscope, you'd find your beard hairs
lying down flat against your skin [Fig. A)

Convenient for sleeping, not so convenient for shaving.
Part of the reason is your pillow. The other is dampness: oils
and greases tend to hold the hairs down, much in the way tall
grass lies flat when wet.

Figure A. The sverage man has sbow Figure B. Lectric Shave makes the hairs
15,000 incdividund hai on his beee. stamd up iraight, sway fram your skin. Se
This iz how they saturally behave. you shave yeur besrd and nol yor lace.

Now, splash on some Lectric Shave. Within seconds,
you'll feel your beard start to bristle up (Fig. B) as Lectric Shave
evaporates natural moisture. The hairs dry out; they stand up
straight; you get a closer shave than you ever thought possible

BE KIND TO YOUR FACE.
IT'S THE ONLY ONE YOU'VE GOT.

The man pictured above right has put in almost two
thousand hours' shaving time. Surprising, but typical. Chances

Bk .

HEE REECE LR (N,

are, you'll more than double that shaving over a lifetime.

Lectric Shave protects your skin from all those hours of
abuse. Its lubricants and maoisturizers help the razor glide
smoothly over your face. Giving you a shave that’s as comfort-
able as it is close

ANOTHER WAY TO GET A SUPERIOR SHAVE.

While Lectnc Shave can help give
you a closer shave, there’s always the
chance it won't mix well with your brand
of cologne.

Unless, of course, you use Lectric
Shave Unscented.

: ou'Il spend close 1o foer
This convenient formula has a Womsand beur sheving i
lighter mix of conditioners, leaving your e sre. cma

ita much more pleasan

face clean and smooth. Same great  esperence

shave, in a formula that will complement any after shave

Whichever you choose—Lectric Shave Regular, or
Unscented—you'll get plenty of close, comfortable shaves in
every small plastic bottle.

A BETTER SHAVE IN EVERY BOTTLE.










YOU GETA LOT MORE THAN MONEY
FOR COLLEGE SERVING PART-TIME IN

THE ARMY RESERVE.

Joining the Army Reserve is one of the smartest
ways to help pay your way through college. In fact, you
can earn over 518,000 through the Montgomery GI Bill
and your Reserve pay during a standard enlistment. And,
if you have or obtain a federally insured student loan, you
may qualify for a governmenr program that will help
repay up to $20,000 of it for you.

But you get a lot more than just money in the Army

Reserve. You get hands on training in one of over 250 skills...

skills like modern health care techniques, engineering,
foreign languages, criminology and many others.
You get the pride and confidence that come with

tackling a tough job and doing it well. And service with
the Army Reserve can help you develop the maturity and
self-discipline it takes to succeed in college and in life.

You also get the satisfaction of knowing you're
helping o keep America strong,

Besides completing Basic and Advanced
Illdi\riduill Tﬁll[llng. 'lr'[:ll.i!“ UFI,IH”Y serve _lL'I.HI oane
weekend a month in a nearby Army Reserve unit, plus
Wo “'L"l:liﬁ Cl{ ."!"u.nnu‘;ll Tminlng. F'Il'ld OUt more. Sl’.‘f_" your

Army Reserve recruiter BE ALLYOU CAN BE?

orall S0USA- o MY RESERVE

ARMY,
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CONFORMAL AWACS RADAR

Arrays Turn Aircraft Skins Into Radar Antennas

BALTIMORE, MD—The ACTIVE ON ACTIVE Passive arrays are
Air Forceis funding develop- [RB @3 el (F 1o 1 01 700 £ B T 0¥ PIR 0L mechanically
ment of extremely powerful < pgq wigm
radar arrays that could be PASSIVE  PHASED L . m“ m“m""
built into the structure of , . —5—“3—;_:__-_-4 (RX) signals. Phase
surveillance planes. Called -~ = shifters brought
conformal arrays, or smart ; (et : electronic aiming,
skins, they would result in 1 s then transmit [red)
aircraft with better radar ca- S hames = Wl grew apart from re-
pabilities than AWACS, but e . 4 - ceive (green|, minl-
withotit the aerodynamic in- Circulator @ Phase Shifter Ampiiitiars Radiating Element mizing shared

h ' "

efficiency of external roto-
domes, which cut down on
range and time on station,
Creating conformal arrays
involves more than just min-
iaturizing and rearranging
components, For example, a
design now being pursued by
Westinghouse has a funda-
mentally different architec-
ture than its predecessors,
Called an active-aperture ar-
ray, the new design contin-
ues longstanding trends in
radar evolution by going an-
other step toward having
two completely separate sets
of components—one opti-
mized for transmitting radar
pulses, the other for receiv-
ing them. Unlike even the
most modern phased-array
antennag, the active-aper-
ture setup has separate am-

plifiers and phase shifters for
the transmit and receive
sides. The result is an anten-
na that can efficiently pro-
duce powerful transmit
pulses, and also has a receiv-
ing system sensitive enough
topick up faint returnz, Also,
like phased-array antennas,
an active aperture’s phase
shifters enable it to steer its
beam electronically, elimi-
nating the need to move the
antenna mechanically.

Westinghouse hopes to
demonstrate a simple 4x64-
element conformal array
within the next two years,
and to begin flight tests in
about three years,

E civow. Al Dans
Cangributors Mike Fillon
Stewen M. Shakes

Highlights This Month

B Tomorrow'’s Cruise Control—Seif-
steering robot tests systems for future cars.

M Safety At Sea—Black-box recorder
provides clues to marine mishaps.

W Pollution Prevention—Metal
micrownhiskers improve catalyst function.

H Transcontinental Communications—
Meteor trails replace satellites in networks..
M Firefighting Tech—Pneumatic cannon
fights fires from the inside out.

H Next-Generation Avionics—Mix-and-
match electronic modules will be brains for

future fighters.

W Energy From The Moon—33 kilograms
of Astrofuel could power the U.S. for a year.
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Self-Steer
Robot =

YOKOHAMA, JAPAN—
Pressing ahead in the strug-
gle to make a computer do
what 16-vear-old student
drivers learn asif by instinct,
Mazda engineers have com-
bined a variety of sensors, a
video camera and small com-
puters into a self-steering
system that can avoid obsta-
clesat 1.5 mph.

The system’s road sense

comes from a computer mod- |5

ule using fuzzy-logic infer-
ence software to vary the
speeds of motors driving the
left and right wheels. The
maodule bases its decisions on
range data from eight short-
range ultrasonic sensors
mounted on the robot’s front
and sides, and on input from
an image processor that in-
terprets longer-range data
from a forward-facing, color
video camera, The system

s | ECH (UPDATE

Shipwreck
Recorder

Mazda's self-steering robot

gropes amang obstacles in the
Yokohama research center.

enables the robot to move
continuously while steering
around obstacles, unlike ear-
lier systems which had to
stop as they approached
them. Mazda hopes to ineor-
porate successors to the sys-
tem in automobiles early in
the next century.

LONDON, ENGLAND—
Lloyd's Register has built
the prototype of a device

which serves a function on =

ships similar to that of the £

black-box recorders now re-
quired on commercial airlin-
ers. Designed to withstand
temperatures of 1060°C for
up to 3 hours, the voyage
data recorder can preserve
data needed to reconstruet

the cause and circumstances |

of a marine mishap. If heat
from a fire grows too intense,
springs shoot the recorder
over the side, and a radio
beacon is activated to aid re-
trieval.

Inside the insulated con-
Ltainer, an endless-loop tape
recorder saves up to 54 days
warth of data, including hull
stresses, the position of the
ship's controls, radar data
and engine rpm.

Sealed In its protective vessel,
VDR floats free of 3 wreck, carry-
Ing arswers for Investigators,

Lioyd's believes the device
will be useful not only in in-
vestigating accidents, but in
gathering day-to-day opera-
tional data needed to make
ships more efficient.

HYDRALILIC
FLLUMD

FIXED TO
CYLINDER

N METERING
P

= PIETON

Leaping Landing Gear

FORT WORTH, TX—
Jump-strut landing gear,
scheduled for NASA testing
next fall, could shorten air-
craft takeoff distances by
more than 50 percent. Now
under development by Men-
asco Aerosystems, the struts
use pressurized nitrogen to
extend suddenly during the
takeoff roll, boosting the
plane skyward.

Tests will be carried out
aboard NASA's Quiet Short-
Haul Research Aireraft
(QSRA), which will have a
prototype strut fitted to the

nosegear. When activated by
the pilot, the strut will boost
the nose up, rotating the
plane into the proper atti-
tude for takeoff. Inlater
tests, struts may be fixed to
the main gear, which would
then jump the plane clear of
the ground after rotation.

The system takes advan-
tage of the same aerodynam-
ic principles as ski-jump-type
launching ramps, but would
require no site modifieations.
Infact, a main use envisioned
for it is takeoffs from bomb-
damaged runways,

<k
=

{More Tech Update an page 19)
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TRANSTRACK PHOTO

TRANCTRALK PHOTC

FLINT, MI—A new process
for anchoring catalvtic mate-
rials on sheets of stainless
stew] is enabling AC Roches-
ter to manufacture lighter,
more durable und freer-
breathing pollution-contral
deviees.

Half the thickness of a
sheet of paper, the steel re-
places ennventional eeramie
substrates, which were sub-
ject to breakage, had less
catalytic surface area and
produeed more power-redoe-
ing back pressure in a cata-

Microwhiskers Fight Pollution

Iytie converter of a given size.

Earlier problems in apply-
ing catalysts to metal were
overcome by atechnique that
grows microscopie whishers
of aluminum crystal on the
steel sheets, It involves an-
nealing the metal, which
leaves oxygen on the surface,
anid then subjecting it toa
high-temperature fring pro-
cess, The firing causes alumi-
mim in the stainless alloy to
migrate toward the oxygen
anid form whiskers on the
stirface, These ineremse sur-

face area twelvelold and pro-
vide purchase for a porous
aluminum oxide wash coat,
which is added next. Lastly,

Metallic whiskers shown In micrograph [left] secure catalysts to metal
monalith, shown below conventional ceramic [right ).

the mixture of platinum, pal-
ladium and rhodium that eat-
alyzes toxic exhaust gases
into COy and water is added.

Meteors Bounce Messages Cross-Country

NEW YORK, NY—Meteors
streaking through the upper
atmosphere are coming into
widespread use as a way
o relay radio messages.
Known as meleor burst com-

munications, the technique |

exilends the range of VHF sig-
nals to 1200 miles by bounc-
ing them over the horizon off
of 50- to 75-mile-high stream-
ersof ionized gas that the me-
teors leave behind.

Although still nol as fast as

Transtrack keyboard |below)
and antenna |above| are fitted
to a semitruck. In addition to
tommunications, they provide lo-
cation reports based on Loran C.

satellite links, the most pow- |

erful meteor bursl syslems
can find a suitable meteor
and reflect a highly com-
pressed burstofdataoffitina
matter of seconds, The sys-
lems work by sending out a
constant probe beam, which
detects a properly sized and
positioned meteor. Mes-
sages stored in the system
are then fired off to & receiv-
ing station.

Long-haul truckers have
been among the first to use
meteor burst, since their
routes take them far beyond
the range of callular phones.
A system developed by
Transtrack, Inc., has already
been placed aboard about 50
North American Van Lines
trucks for testing.

Military communications is
another promising applica-
tion. If satellites were 10 be
knocked out, or electromag-

Meteors ionize the upper atmasphere, providing a reflective trail for

simple truck-mounted communicator (above). or for Broadcom sys-
tem |below | that zooms in to transmit at 1.6 megabytes per second.

netic pulses from nuciear
weapons disabled more pow-
erful radio gear, meteors
could keep key officials in
contact.

Further advances promise
to make meleor burst com-
munications more pervasive.
A system developed by
Broadcom, Inc., uses adap-
tive retrodirective antenna ar-

rays to scan broad palches of
sky for meteors, then narrow
down to a high-intensity
transmit beam when one is
found. This means thal mete-
ors are found guickly, and
that data is then transmitted
at very high rates, making the
fransmission of voice, rather
than keyboarded, messages
feasible.

PR ILLLISTRATICNN BY PALIL COCHMALER
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NEW YORK, NY—The
Navyisinvestigating sys-
tems that deliver extingui-
shants to superhot fires
while firefighters keep their
distance.

One such system, called
the Full-Mobility Telerobo-
tie Vehiele Platform, is a re-
motely operated robot able
to earry & hose into hostile
environments. Equipped
with 4-wheel drive, 360° in-
dependent steering and an
gilaptive suspension that ae-
tively controls the height of
each wheel, the vehicle is
ible to traverse rough ter-
-4in and maneuver in tight
spaces. The Navy expects
the first prototype this June.

A more unorthodox ap-
proach is embodied in the
Land Harpoon, a pneumatic
cannon that shoots hose-car-

Artist’s concept shows future stand-off extinguishers as they might be used in a carrier flight-deck fire.

| rying projectiles into fires as
much as 1000 {t. away with
extreme accuracy. When
| compressed air or nitrogen is
released into the barrel, a
I bullet-shaped projectile,

with un appropriate length of |

hose folded into its after-sec-
tion, is launched. At a prede-
termined range, a braking
system reigns in the hose,
and extinguishant sprays out

through a 360° nozzle on the
projectile. Fires can be ex-
tinguished far faster from
the inside out, o the 10-min-
ute burn-through time of the
Muid-coaled hose 5 enough,

ST, PAUL, MN—Elec-
tronic systems on next-
generation  military
aireraft mav be based on
a few basie buillding-block
modules that can be
mixed and mateched to
suit different situations.
This common-maodules
comeept is now being de-
veloped separately by
Unisys, IBM and Texas
Instruments for aireraft in-
Unisys rack mockup holds mod-
ules in sealed environment. Fi-
beraptics link multiple racks.

Quick-Change Avionics

cluding the Air Foree's Ad-
vanced Tactical Fighter, the
Army's LHX helicopter and
the Navy's Advanced Taeti-
cal Aircraft. Potential bene-
fits are numerous: Modules
ean be replaced on the flight
line, improvements in elec-
tronics can be incorporated
without redesigning whole
aystems and sharing of fune-
tions among the modules
would allow them to back
each other up if damaged.
Unisys hasg already pro
dueed large batches of sever

al different Hl.mlu lu:—. ;uld =
mockup of a liquid-cooled
rack to hold them. The 6 =
G = Yein, modules, each
eontaining more processing
power thana typieal PC,
slide into the rack and lock in
|'||il|:.'|“ '“'Ith 1!llil'|\ -I".']L'Elh{'
elamps. On each module,
very-high-speed integrated
eircuits are mounted to ce-
ramic substrates, providing
tlurability and heat dissipa-
tion greater than with con-
ventional epoxy cireuit
boards. The substrates
themselves are cooled by
contact with the rack.

MADISON, WI—Univer-
sity of Wisconsin scientists
are designing 4 syvstem Lo
| gather helium &, or Astro-
fuel, from lunar soil. Ex-
tremely rare on Earth, this
isotope is abundant on the
Moon, and 1 kilogram in a fu-
sion reactor could generate
us |‘.|]1Lr5] H I,"-'l'l'll‘],:.':l'n-'n':-l.fT
years ut-g'||-x't!"ii'i|'1'l.'.

The most diffieult part
would be to land an empty
ore carrier about the size of
the :‘H']::u'r Shuttle on the
| Moon. A mobile miner would

Miner To Harvest Lunar Energy

then use a bucket-wheel ex-
eavator to dig s 4-meter-deep
trench in the lunar soil. Fuel-
rich soil would be gsieved ont,
and heated to 700" C by solar
reflectors. Thus liquefied,
the fuel would have a density
stiitahle for transport back to
Earth. While the scheme
may seem t'l;ihm‘:lh', the re-
searchers |:|r|i:l1|. ot that I‘il.la-'L
33 kg of Astrofuel, the
amount one rover can collect
in & year, could produce as
much electricity as was used
in the 1.3, in 1985,

| Lunar-mining concept concentrates sunlight to proces gathered ore.
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Fighti
Exo-Skeleton

PICATINNY ARSENAL,
NJ—The Army is studying
exo-skeletons armored with
Cast teramic Lo ki'i'[l the foot-
soldier viable into the 21st
century. The armor would
withstand hits from antiper-
sonnel weaponry, while pre-
gerving soldier mobility

through a syvstem of powered |

Joints, Protection from nu-
clear, biologieal and chemical
weapons (NBC) would eome
from a closed life-support
aystem with a rebreather
and an outer cover of self-
sealing fubrie.

Bullt-in weapons equip ceramic armor.

PITTSBURGH, PA—A new
computer interface allows
users Lo !_.'Fr':lull computer-gen-
erated images s il they were

Operator reaches into
Sensorframe display to work
fiight controls on simulator.

real. Now being devel-
opeid under NASA con-
tract by Sensorframe
Corp., the device tracks
the user's fingers by shad-
ows they cast when pass-
ing hetween a light source
anil sensors placed at each
corner of the monitor, The
rezulting input enters the
computer through its seri-
al port, and there controls
touch-screen-like software,
NASA's interest stems pri-
marily from the possibility of
eliminating large control
panels aboard the Space Sta-
tion Freedom,

Elusive Particles Get To The Heart Of Matter

GENEVA, SWITZERLAND
—Irv a deeply buried, circular
tunnel 16 miles long, tem-

peratures 400 billion times §

thal on the surface of the Sun
are producing the evanes-
cent Z° particle. Discovered
in 1983, the particle (pro-
nounced “Z zern") carries the
weak nuclear force, which
along with gravity, electro-
magnetlism and thea strong
nuciear force, accounts for
the structure of all matter.
Praviously only a handful
of Z°s had ever been pro-
duced, but now the Large
Electron Positron (LEP) de-
tector at CERN (European
Labﬂratow lﬂf Particie Phys-

Selentists, standing befare
ALEPH. LEF's all-purpose detec-
tor, give an idea of scale.

ics) is producing them by the
thousands. Inside LEP's 3.7-
meter-dia. tunnel, an alumi-
num pipe surrounded by
5000 electromagneis con-
lains beams of antimalter
positrons and matter elec-
trons racing toward each oth-
er inopposite directions. With
the particles traveling so near
the speed of light that their
mass is multiplied 200,000
times, the beams collide, an-
nihilating the particles and
creating new ones.

The collisions take place in
four halls the size of cathe-
drals, each containing a de-

tector. Mamed ALEPH,
OPAL, DELPHI and L3, each
of the detectors takes meas-
urements In a different way.
L3, tha largest of the dotec-
tors, contains as much steel
as the Eiffel Tower. It meas-

ures the momenta of elec- §
trans, positrons, muons and |

light rays given off by the colli-
sion. Now in pursuit of the

Higgs Boson, the particle re- [§
sponsible for mass, LEP's §

scientists are on their way to
proving the Standard Mo-
del—theories that fit the
lorces ol nature inlo a single
coherant framewaork.

M) E

Simulated LEP readout [above)
shows a shower of I" particles
created in a collision that repro-
duces conditions at the begin-

ning of time. OPAL [below] is
one of the detectors where such

collisions will take place,
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WITH A NEW
4.0L ENGINE AND
- PUSHBUTTON 4WD,

ITSTILLHAS
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THE COMPETITION
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THE TOUGHEST
COMPETITION WE HAVE
IS OURSELVES.

Ford Ranger is Americas
best-selling compact truck for
three years running® And, try
as they might, the competition
just can't catch it. And to make
matters better for you and
tougher for the competition, the
1990 Ford Ranger STX 4x4 now
offers an available 4.0L multi-
port electronically fuel-injected

engine. And Ford's exclusive
pushbutton four-wheel drive 1s
standard. Together they form a
combination no one can match.
GREAT FEATURES. STANDARD
You also get standard features
like a five-speed manual over-
drive transmission, TwinTraction
Beam front-suspension, cast
aluminum wheels, all-terrain
tires, anti-lock rear brakes and
an AM/FM stereo cassette player.
TRANSFERABLE 6/60
POWERTRAIN WARRBANTY.
Covers vou and future own-
ers on major powertrain compo-

nents for 6 vears/60,000 miles.
Ask to see a copy of this limited
warranty at vour Ford Dealer.
BEST-BUILT
AMERICAN TRUCKS.

The best-built Amenican
trucks are built by Ford. This is
based on an average of con-
sumer-reported problems in a
series of surveys of all Ford and
competitive '81-'89 models
designed and built in North
America. At Ford, “Quality
i't-'u J: ||:| ]
*Based an mod

HELS vear manufacturers e e
mH || EeEirveries

from 1987 thmough 1989 1o et

Buckle up—together we can save lives,




DETROIT SPY REPORT

BY JIM DUNNE, Detroit Editor

GM'’s Taurus Wagon Clone

HILE WE don't ex-

pect to see many of
them on the hook as in the
gpy shot above, we do expect
to see a number of Ford Tao-
rus wagon look-alikes rolling
out of General Motors plants
this fall.

Although substantially
bigger than Ford's style-zet-
ting wagon, the new GM en-
tries were obviously inspired
by the design from Dear-
born, with a clean aero shape
and sharply raked wind-
shield.

The laydown windshield
slope forced GM to make
a couple of engineering
changes from its current line
of B-wagons. Windshield
wipers on the new wagons
will be exposed, and air-con-
ditioning hardware will re-
side inside the passenger
compartment, rather than
under the hood.

Beneath the new sheet-
metal, though, there are few

changes. The new skin will
ride on the same rear-drive
chassis, which dates to 1977.
Power will still be from a
fuel-injected, small-block
GM VB engine.

Per GM's standard prac-
tice, three divisions will
share the new wagon, with
minor changes in grillwork,
taillamp and exterior trim to
differentiate Chevrolets
from the Oldsmobile and/or
Buiek versions.

Hybrid Caprice

Observed at GM's New
Milford, Michigan, proving
grounds, the Chevy Caprice
shown below provides only a
partial picture of what Chev-
rolet's big sedan will look like
for the 1991 model year.

This prototype is actually a
current Caprice wearing a
1991 front-end cap to test
cooling characteristies of the
revised grillwork.

Look for the rest of the

new car to have a more
rounded, asrodynamic ap-
pearance, in step with the
general industry trend.
However, the Caprice's cur-
rent front-engine/rear-drive
body-on-frame chassis will

be retained.

Tracing Tracer

Along with the Ford Escort,
Mercury’'s Tracer is set for a

General Motors” new full-size
wagon for 1991 shows strong
Ford Taurus Influence. The pro-
totype bears Buick trim on side
facing the camera.

again on the acquisition of its
Jeep division in the AMC
deal.

Although 1989 model year
sales weren't quite final as
we went to press, it seemed a
certainty that the Jeep Cher-

complete redesign, with new
cars ready to roll early this
Year.

A prototype was spotted
near Ford territory in Dear-
born, Michigan, but produe-
tien Tracers will still be built
at Ford's big new lacility
near Hermosillo, Mexico.

Like the new Escort, Trae-
er will be a Ford/Mazda
hybrid, using a Mazda 323
floorpan and a Ford-supplied
powertrain.

Jeep Tricks

Chrysler executives are con-

okee would be Chrysler Cor-
poration’s single-nameplate
sales leader.

This means the Cherokee
outsold anything wearing ei-
ther a Dodge or a Plymouth
badge, even though Dodge
and Plymouth have long fig-
ured as Chrysler's tradition-
al volume divisions.

Not only are the Cherokese
buyers more numerous,
they're also Chrysler's
wealthiest customers, since
the Cherokee falls into a lux-
ury-car segment which runs
in the middie of the $20,000 to

The 1991 frant end on current Caprice aliows caoling system testing.
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Tiny Taillights

Look for smaller, brighter taillights to
get increasingly wide uge in upcoming
new model cars,

You've probably already seen this
type of taillight—the light-emitting di-
ode, or LED—aon a few imports, and it's
expected to dominate the industry by
the middle of the "90s.

Dr. Robert E. Levin of GTE Labora-
tories, one of the largest suppliers of
automotive lighting, says that LEDs
have many advantages over the tradi-
tional incandescent bulbs used for so
many decades.

“LEDs produce a red light directly,”
says Levin, “while the current taillights
lose 60 percent of their light passing
through the red lens.”

Using LEDs results in reduced pow-
er demands and increased overall oper-
ating efficiency, Levin points out. In
addition, since no reflectors are re-
guired, LEDs can be fitted just about
anywhere on the rear of the car, provid-
ing more latitude for the stylists.

“They're only about an inch thick,"”
says Levin, “and are ideally suited for
use where space is important,”

One natural application is the high-
mounted stoplight, which is where some
LEDs have already begun to appear.
You ean look for a domestic use of LED
taillights on the 1992 Seville, for one,
with LEDs running right across the
width of the car’s trunk lid.

Lopsided Tires?

During the first century of the automo-
bile, & lopsided tire meant trouble. But
in the next century, it may become the
norm. Tire manufacturers are working
on wheels and tires that have a larger di-
ameter on one side than the other. Side-
walls will be a soft-riding 75 aspect ratio
on one side, with a firm-handling 25 as-
pect ratio on the other.

The idea is to give the driver the
benefit of both types of tires. What
you'll see on future production cars is
20-in. tires with a low-outside aspect
ratio, a combination favored by stylists
because it fills up the car's wheelwells,

Using the bigger diameter wheels
also allows the use of bigger brake ro-
tors, a big plus for performance cars,

The tire's high-aspect-ratio inner
sidewnall will be hidden from view.

Detroit manufacturers—GM in parti-
cular—who have active-suspension
systems under development are
particularly enthusiastic about the 20-
in. wheels, since they ereate more space
for the complex hydrauolic system hard-
ware that goes with active suspension.

Electrocatalysts

With tougher emissions regulations just
around the corner, electrically preheat-
ed catalysts may be the next step in the
clean-air war. Because catalytic con-
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motor ofl.
Last season, thousands of

new multi-viscosity oil
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Now there's a prescription for
helping your car or truck start
significantly [aster and easier
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verters don't function well until they're
warm, preheating would make it easier
to get cars into compliance during the
startup and warmup periods.

Initial testing at EPA labs shows a
promising reduction of unburned hydro-
carbons and carbon monoxide.

In methanol-powered ears, the pre-
heated catalysts all but eliminate alde-
hyde emissions such as formaldehyde,
which has so far figured as one of the
biggest drawbacks to this alternative
fuel, Automakers are cautious, howev-
er. Drawbacks to preheated catalysts
include increased cost and heavy drain
on batteries, Other problems include

the waiting period required for catalyst
warmup, similar to the wait for a diesel
glow plug to heat up, and concerns over

durability.

Sportier SHO

Tepid sales have forced Ford to look for
help with the Taurus SHO. Although
the car is one of the hottest sedans avail-
able today, with 220 hp from the Ya-
maha 24-valve Vi engine, the SHO (for
Super High Output) has been languish-
ing in showrooms. Ford's plan entails a
new grille, new wheels, body cladding
and rear-deck spoiler. ASC will handle
the styling worl. ™
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RESTORATION

OLD HOUSE

BY BOB VILA, Contributing Editor

e e

Building A New Ol/dHouse

| IMAGINE many readers

of this column are a special
kind of old-house aficionado
—the kind who doesn't mind
spending most weekends get-
ting their hands dirty repair-
ing or restoring one thing or
another. But let's face it: Old
house living isn't for every-
one. There are plenty of folks
out there who, although they
prefer the look and feel of an
old house over a modern one,
don't want the maintenance,
repair and restoration head-
aches that generally accompa-
ny even the best old-house
purchase,

Wouldn't it be great if you
eould build a new old house
—aone with all the charm of
times past but the conve-
niences of today? Thanks to a
number of companies special-
izing in historic house building

Contributing Editor Bob Vil
hosted public television's "This
Old House" for 10 years.

plans, it's relatively easy todo
just that.

Of course, how authentic
these designs are will vary
[rom company to company.
But [ suspect that, since living
in a new house is obviously
okay for anyone interested in
this type of thing, the level of
authenticity will probably be
acceptable, too.

Yesterday's exteriors

There are a variety of histaric
house plans available today.
These include plans for copies
of Colonial houses originally
built in the late 1600z, 1700s
and early 1800s, Generally
patterned after homes found
in the early Colonies, the
styles available include a vari-
ety of saltboxes, Cape Cods,
gambrels and farmhouses,
along with Georgian, Federal,
Williamsburg and Dutch Colo-
nials. Plans are also available
for a variety of Victorian and
Soputhern-styled homes,

In some cases, the exterior
plans are authentic copies of
the original old structure. In
other instances, they may
have been inspired by an old
original. The plan catalog
should tell you this informa-
tion, In either case, the design
ghould have an unmistakable
feel of the era in question. The
aesthetics and proportions,
even though scaled down a
bit, should be the same.

To re-create an authentic
Colonial home, for example,
the true proportions and de-
tails of the original must be
captured. That's why it's so
impaortant that the pitch of the
roof and elapboard and shingle
exposures are copied correct-
ly. And special attention
should be paid to the size of
any cormer boards, facias, sof-
fits, freizes and rake trim.
Also important to the overall
accuracy of the plan are the
size and location of windows,
doors and ehimneys.

Bometimes kitchen wings,

been added, particularly on
some of the Colonial plans, up-
dating the home for 20th cen-
tury use. Although designed
in the same style as the home,
so the addition blends in taste-
fully with the entire strue-
ture, they obviously can't be
congidered authentie,

Intricacies
There are a variety of Victori-
an home plans available com-
plete with unmistakable
period features, like wrap-
around porches with intricate
detailing, projecting bays and
towers, multigabled roofs,
and fancy millwork and fret-
waork.

Inspired by some of the

famous architects of the time,
like A.J. Bicknell and George
F. Barber, the adaptations of
some of these designs proba-
bly won't matter much unless
you're a student of Victorian
architecture, Even then,
there are some designs avail-
shle today that claim to be ex-
act duplicates of the original
plang, That should be enocugh
for even the most demanding
| new-house builder.

T s floor plans
Although the exteriors of
many historie house plans

garages and breezeways have | would fool many observers,
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the interiors would not. Most historie
house plans have been updated or mod-
ernized to appeal to today’s style of living.
Some of these changes are welcome ones,
like the additions of large modern kitch-
ens, adequate bathrooms and closets.
(Others are a sign of the times we live in,
like larger bedrooms with separate mas-
ter baths, media rooms and even hot
tubs.

In some of the Colonial homes, for ex-
ample, the interiors are modernized by
getting rid of the ariginal structure's low
ceilings and steep stairs. Sometimes in
these original homes the rooms were rail-
roaded—you may have had to walk
through five rooms to get to the sixth one,
To eliminate this inconvenience, center
halls are often added to these new plans.
Even with these changes, made in the
name of progress, new owners can still
treat the interiors in a Colonial way. For
example, detailing can include chair rails,
paneling, wide floor boards and exposed
beams to give the home an unmistakable
Colonial feel. And, of course, imaginative
use of paint, wallpaper and period light-
ing fixtures and other hardware can go a
long way toward ereating a more authen-
tic feel for any new house.

Obviously, the level of interior detail-
ing has a significant bearing on how au-
thentic these new homes really are, Some
Victorian designs, for example, retain
many of the original old features of the
structures they are modeled after, like
hard pine ﬂmrnng, detailed moldings and
cased openings. If you're a purist (or as
much of a purist you can be,
that you are still building a new house)
there are a few designs that caim to du-
plicate the interiors exaetly. Of course,
kitchens and baths have been tastefully
added to the designs,

If you're interested in building an au-
thentic new Victorian home, there is an-
other route you can take. Many of the old-
house plan catalogs from the turn of the
century are still available, Fortunately,
several publishers are reprinting collec-
tions of these plans to make this type of
research even easier. (Antiquity Re-
prints, P.0. Box 370, Rockyille Centre,
NY 11571 and Dover Publications, Ine.,
31 E. 2nd St., Mineola, NY 11501 are two
of them. )

If you're set on building one of these
old homes, an architect sensitive to your
needs should be able to adjust the origi-
nally published plan for you and design a
set of working blueprints. You should,
however, be willing to make some pretty
tough decigions. Be sure that any quest
for authenticity does not severely under-
mine your future enjoyment—aor resale
value—aof vour new home,

Putting the
ﬂiepﬁr:eufhum'wal

vary from state to state and builder Lo
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builder, In some cases, the costs of build-
ing a historic house may be comparable to
those of building a stmilar house of con-
ventional design. Of course, the detail of
the structure, like the ornamentation and
trimwaork that's such an important part of
Vietorian architecture, can bump up the
building costs considerably. So will the
complication of construction, like the
complexity of a many-gabled roofline and
a building that has several angles and
bays or & wraparound front poreh.

If you decide to take on a project like
this, it's very important to choose a build-
er who is sensitive to your needs. Al-
though any contractor should be able to
follow & good set of plans, the one you
choose for this project should also have a
sense of history and know what details
are identified with the period home
you're re-creating.

It's also important to find a builder who
is enthusiastic about your project. He
should be familiar with the reproduction
market and be willing to locate the mate-
rials you'll need to authenticate the job.
Fuorexample, he should know where tolo-
cate reproduction materials like columns
and fancy millwork.

He should also understand the flexi-
bility that such work requires. Often
judgments become difficult and time-con-
suming to make because 20 many subtle
questions of taste always arise during any
kind of restoration work. Because time is
money, slowing down the work to make
these decisions can be frustrating and
costly for everyone involved. If you and
the builder budget a contingency fund of
sorts to carry you over the problem
times, the whole project is bound to be
more successful

Sa, if vou love the charm of an old house
but want the convenience that comes
with a new one, bullding an old new house
may be a good choice for you. There area
variety of historic house plans available
today that should satisfy most old-house
lovers. The level of reproduction detail
passible is limited only by the amount in
your pocketbook. ™

Source List
The following is a st of some old-house
pliers and their addresses: i i
W Bow House, Ine., P.0. Box 228, Balton, MA
(1740, ( 508) TTI-G46
W E. Pollitt, A.1LA., %1 Vista Dr,, Easton, CT
06612, (2053) 268-0t56
B Heritage Home Destrmers, 850 Kriogrel Rd.,
Wharton, TX TT488, (400) 532-001%
B Hisgtorical Replications, Inc., P.0O. Box 13529,
Jackson, MS 39236, (300) 426-5628, [in MS: %61-
H74d)
B Home Planners, 25761 Researeh Dr., Farm-
ington Hills, M1 45024, (313) 477- 1850
W Frinceton Plans Press, P.0. Box 662, Prince-
tom, N OS540, (608) §24-0655
W Traditional American Cancepts, $21 Dover
Rad., P.O. Box 8067, Charlottesville, VA 22006,
(8045 5731705
B W.5. Lockhart, 1125, Warren St., Tommons-
ville, SC 20161, (S08) 246-3531

inatock o immedicte
By Shipping or Pick Up:

Call of write kor our lee 20
color

bioc hune with
of customer installotions:

THE IROM SHOF Dot Pa0

Bou 547, 400 r‘th:n:l iarna i Eracrnull PA 12008

15) 54t
Mﬂmﬂwmlﬂnﬂmh
Pormona, 1 14} GRA-5TA% Soeosoto, H (A1 1479
Hiouston, Ta _ FiF0eaf Chicoga, L (08 ) 9229010

Sharmiond, ©F (200 336-Rdbs

THE IRON SHOP’

MAMNLIFACTURERS

AND FURNITURE

Do-lt-Yourseli

Kits or Assembled
and Finished

® Grandtather Clochos,
Mantel and Wall Clocks
® Cabinels, Chests, Tables,
Chairs, Desks _and mong!
® Solid 3/4" Black Walnut,
Cherry, or Dak

® Heirloom Quality

# Solid Brass Wesi German
Mowvemenis and Dials

® Money Back Guarantes

——

- .
EMPEROR
CLAOCK COMEPANY
World's Largest Manulacturer of Grandtather Clock Hils

Dt 1B, Ernperor Indusine Pam
Farhope, Alabama 36532 ® Phone 1-205-820-2318

| i EaerEslRd i
T Do - ¥ Wt [ MirsiaPeed Clocka T Frmahai Pt

Mame =
Strasl
City

State

?ip_

Pinass Prin|

27



PRUILLUSTRATION BY RON CARBCR

SCIENCE

BY ABE DANE, Science/Technology Editor

PREDICTING EARTHQUAKES IN CALIFORNIA

SAITOMSEA ™

EISMOLOGISTS knew

the San Francisco earth-
quake was coming. They just
didn't know when. And since
getting caught in a quake is
mostly a matter of being in
the wrong place at the wrong
time, that's the piece of infor-
mation that would do the
most to save lives.

Now a system being devel-
oped at MIT raises the hope
that seismology may become
something other than a wait-
ing game. Our correspondent
David Freeman was in touch
with the researchers a few
days before the October 17
quake struck. He reported
that the technology should
make it possible to sound a
warning anywhere from 10to
100 seconds in advance—
enough time to run for safe-
ty, or at least dive under the
nearest desk.

The technology is based on
an artificial intelligence pro-
gram in a computer linked to
a series of accelerometers
placed along a fault line. Ina
quake, the computer would
quickly process information
from the sensors to deter-
mine the magnitude of the
quake and areas likely to sus-
tain . Then, warnings
would automatically be is-
gued by radio or telephone to
businesses and perhaps civil
defense authorities in the

Early Warning For Quakes

regions at risk, and sirens
would sound.

Written in the LISP artifi-
cial intelligence language,
the program is relatively
simple, and runs on a stand-
ard 386-chip-based personal
computer. Developed by
seismologist Dr. Anton Dain-
ty and computer program-
mer John Bullitt, it consists
of about 30 “if-then"” rules
based on what is now known
about the way earthguakes
develop.

The aceelerometers that
feed data to the computer are
spaced about 3.6 miles apart
along the fault line, Measur-
ingabout 1 cu. ft. insize, they
are mounted on concrete

pads, which in turn are set
into the ground, ideally in
bedrock to provide the most
aecurate data.

Wave

The ability of the system to
provide early warning de-
pends on the fact that the
most damaging seismic
waves propagate out from a
fault rupture at a rate of
about 3 kilometers per sec-
ond, The ruptures occur in
such a way that after they've
gone on for 10 to 15 seconds,
it is possible to know that the
resulting quake will exceed
6 on the Richter scale, the
point at which serious de-
struction begins. Thus, some
degree of advance warning
ean reach any area farther

Traditional selsmic
Is embodied in graph [near left)

warning system (far left) is
intended for test in Parkfiaid.

than about 30 to 45 kilome-
ters from the epicenter.

The current version of the
program is tailored specifi-
cally to work along the San
Andreas fault, the 600-mile
meeting of tectonic plates
that grind past each other at
a steady rate of % in. a year,
and last October broke loose
with the lurch that knocked
San Francisco off its feet.
The program could, howev-
er, be adapted to work in a
variety of locations.

So far, it has been tested
only in theoretical simula-
tions. Seismic data from pre-
vious quakes were fed into
the computer, showing its
ability to interpret and re-
spond. Questions remain,
however, about whether the
gyatem would be able to
avoid triggering falze alarms
when monitoring a steady
stream of real seismic data 24
hours a day. To find out,
Dainty and his colleagues

| propose to build a prototype
| system in the Parkfield area,

where it could be tied in to a
preexisting sensor network.
If the proposal is ap-

—

The deadly collapse
ing might have made all the difference in saving lives.

of interstate 880 in Oakland
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proved, and trials are suceessful, Dr.
Dainty envisions a larger system that
could alert the entire Los Angeles basin
area when, as seismologists have long
predicted, the Big One strikes.

Saturn V's Successor

Able to hustle 210,000 pounds of pay-
load out beyond the grip of gravity, the
Apollo program's Saturn V booster rep-
resents in many ways a lost golden age
of American rocket science. Last
launched n 1973, there has been noth-
ing like it in the U. 8. since. It wasn't un-
til late in 1988 that the Soviets were able
to mateh it with their Energia.

As NASA and the military weigh a
variety of new options for getting heavy
payloads into space, one can’t help look-
ing back and wondering if they're not
trying to reinvent something we al-
ready have. As it turns out, however,
it's nowhere near that simple. There are
two basic reasons.

First, although two complete Saturn
V's still exist, along with a small stock of
the mighty F-1 first-stage, and J-2 sec-
ond-stage engines, the technology to
make and launch a Saturn V is for all
practical purposes gone. It's not that
NASA has lost the plans, as rumors
have suggested, and NASA flatly de-
nies. [t's simply that with a technology
this complex, you inevitably use it or
lose it. As Charles Murray, coauthor of
Apollo; The Race To The Moorn, pointed
out in a recent interview, there's no way
a librarian can preserve the vast body of
know-how involved. The men, the tool-
ing, and even many of the contractors,
have dispersed or disappeared. Accord-
ing to NASA deputy administratorJ. R,
Thompson Jr., it would be cheaper at
thiz point to modify the Space Shuttle
into an expendable variant—the Shut-
tle-C—than to resurrect the Saturn V,

Blast from the past

Second, and more important, is the fact
that the SBaturn V grew out of a very
special set of circumstances and objec-
tives that make it unsuited to the mis-
sions now being envisioned. According
to Murray, the slogan “waste anything
but time"” was commonly posted in
NASA buildings of the Apollo era, rep-
resenting a spirit of urgency and extrav-
agance that has not been seen since.

In sharp contrast, propanents of
newer heavy-lift concepts, base their
arguments primarily on economics,
Among the concepts is a joint NASA/
DOD expendable booster called the Ad-
vanced Launch System. Col. John
Wormington, Air Force program direc-
tor for the ALS, says that the old Saturn
was optimized to perform like an Indy
racer, whereas the ALS will be engi-
neered for simplicity and reliability.
“We want to make the launches spectac-
ularly mundane,” he says, expressing a
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philosophy he believes will lower the
cost per pound of payload orbited from
over $3000 to around F300,

To illustrate, Wormington compares
the hugely complex Space Shuttle Main
Engine (S58ME) with that being de-
signed for the ALS. Chamber pressures
will be lowered from 3000 Ibs. psi to
2250, turbopumps will put out 37 hp per
Ib., compared to 100, and specific im-

"

1
Saturn V, carrying Apollo 7, represents
heavy-lift capability that we lost.
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pulse (a measure of engine efficiency)
will go from 460 seconds to 420. Worm-
ington claims this will lower engine cost
from $55 million to between 5 million
and $8 million a copy. “It's a design ob-
jective revolution, rather than a tech-
nology revolution,” he says, Thus, the
Saturn V is probably the last of a breed
—s&till unsurpassed in many respects,
but nonetheless obsolete. ™

The 1Y-stage ALS concept Is one of several
ways to restore heavy-lift capabliity.
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VER SINCE Henry

Ford made the automo-
bile available to everyman,
gociologists have been busy
recording the impact of this
invention on gociety.

However, it's only in the
past couple of decades that
we've begun to record the
impact of society on the auto-
mobile. And one of the more
intriguing chapters in this
part of the story is just begin-
ning to unfold in Uddevalla,
Sweden, at a new Volvo as-
sembly facility,

What makes the Udde-
valla plant unusual is that it
runs exactly counter to Mr,
Ford's mass-assembly con-
cept. Instead of line workers
‘ performing one or two har-

ried assembly functions as
the cars come by, Volvos
emerging from Uddevalla
are built entirely at zingle
‘ stations, with one team of
workers per station.

| The problem that Volvo

The Uddevalla File

FREEWHEELING

BY TONY SWAN, Automaotive Editor

faces with manufacturing
operiations in Sweden isn't
quite unique, but it does
seem to be more pronounced
there than in other European
countries, As a strongly
socialist country, Sweden
takes the beneficent view
that all its citizens must he
provided for,

Since employment isn't a
matter of life and death, not
all members of the work
foree are particularly keen on
working—not all the time,
anyway. Absenteeism and
turnover rates in Swedish in-
dustry are ruinously high,
upward of 25 percent.

Teamwork

When a company is attempt-
ing to build a quality produet,
as Vaolvo elearly is, this sort
of turnover inevitably has a
negative impact. It's like try-
ing to operate a football team
with new and untried players
every few downs. Perform-

ance gets to be spotty, at
best. Volvo's response to this
challenge is an attempt to
create an environment that's
not only more interesting to
the workers, but more per-
sonal as well. Hence, the
Uddevalla approach—with
hand-picked teams assem-
bling entire cars at a single
station.

Mounted on a special gim-
bal that allows rotation
around the car's longitudinal
axis for aceess to the under-
side, the bare chassis comes
to the team along with all the
components, fasteners, wir-
ing and fittings needed to
complete the car, Some of
these items—suspension
members, for example—ar-
rive as subassemblies to be
bolted in. Others are assem-
bled at the work station and
the chassis doesn't leave un-
til it's ready to drive.

Uddevalla is a new plant,
running well short of capaci-
ty, which means new teams
are still being assembled.

Uddevalla station-bulld concept
Is based on special gimbal that
allows workers to rotate car for

assembly access,

Once an 8-member work
team has been ostablished
and trained, it becomes a
semiautonomous unit, with
total quality-control respon-
gibilities for the cars it pro-
duces. All team members are
conversant with a large num-
ber of assembly funetions—a
few are even capable of doing
an entire car solo—and when
someone'’s out, the rest of the
team has to compensate.

As you'd expect, all this
responsibility helps create
strong bonds within each
team, and something like a
family emerges. When some-
one leaves the team, the re-
maining members have veto
power over new candidates
sent to them by the person-
nel section,

Gearingu

Does il‘.r:g}rk'?: Volvo's an-
swer 18 a cautious yves, so far
—ecautious because the plant
isn't fully staffed yet. But at
this point, absentee and
turnover figures are less
than a third of Swedish
norms, Quality—Uddevalla
produces Td0-series cars—is
already up to the level of Vol-
vo's showease Kalmar facili-
ty, and cost of production is
only slightly ahead of the
more traditional plants. This
is expected to come into line
once Uddevalla is operating
at full capacity.

Full capacity is the zinger,
of course. When production
hits full-tilt boogie sometime
this year, the annualized rate
will be about 40,000 units.
That's just a good warmup by
Detroit standards. When
production at Pontiac's Fiero
facility slipped to 40,000,
they simply closed the plant.

But in the competitive low-
volume, high-quality produc-
tion game, Uddevalla is
likely to become a textbook
for the entire industry. P
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'81-'89 models designed and built in North
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Buckle up-together we can save lives. Have you driven a Ford... lately?
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‘OUTDOORS

BY JOE SKORUPA, Outdoors Editor

E WERE a caravan of

1990 Range Rovers
driving from Wyoming to
New Mexico along the sum-
mit trails of Colorado’s Great
Divide. And we looked every
bit the part—dust-covered
vehicles, gear stowed on roof
racks, eve-grabbing decals,
CB radios, team outfits, the
whaole nine yards. At times
we felt like the Range Rover
Great Divide Precision Drill
Team—formation parking at
campsites, en masse K-turns
in gas stations and other euri-
OlLE Eroup Maneuvers,

MNo snivelers

But mostly, as we clawed our
way up a rugged mountain
pass or entered a magnifi-
cent, high-elevation bowl,
one of the trip's popular
phrases would come to
mind—"No snivelers!" And
with good reason. This was
no trip for acrophobines, or
those who didn't want to eat
dust from dawn to dusk.

On the other hand, this
wasn't an ordinary expedi-
tion with a normal group of
drivers. This was the first-
ever, continuous North-
South eroszsing of an off-road
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A Fk Experie

nce
trail system along the Conti-
nental Divide in Colorado.
And the drivers were jour-
nalists from the U.S.,
England and Australia. Sniv-
elers? Give us a break!

Why such a grueling trip?
First, to promote the exten-
sive off-road trail system
open to the public in Colora-
do. Second, to demonstrate
the ruggedness of the 1990
Range Rover. Third, to call
attention to the U.S. Forest
Service's new Tread Lightly
program.

Yes, we're talking off-road
ethics here and it should
come as no surprise to any-
one who reads this magazine
that PoPULAR MECHANICS
has a firm policy supporting
responsible and courteous
use of outdoor resources.

Cliff Blake, national coor-
dinator of the U.5. Forest
Service's Tread Lightly pro-
gram is encouraged by the
fact that Range Rover chose
to feature the educational
campaign so prominently
throughout the Great Divide
Expedition. “The answer is
education,"” says Blake.
“Some motorized users don't
know how to use public lands

correctly. They will, howevy-
or, if we show them and ex-
plain why.”

Here's the heart of the
Tread Lightly program:

B Truvel only where motor-
ized vehicles are permitted.
Never blaze a new trail.

M Respect the rights of hik-
ers, campers and others to
enjoy activities undisturbed.
W Educate yourself by learn-
ing the rules. Then follow
them.

W Avoid muddy trails. Dam-
| age done in wet season pro-
| gressively deteriorates.

B Drive responsibly to pro-
tect and preserve the envi-
ronment for the future,

The program's goal, sim-
ply put, i= to leave no trace.

From Encampment, Wyo-
ming, to Chama, New Mex-
ico, the Great Divide
Expedition eovered 1123
miles, only 25 percent of
which was on pavement, in
13 days. It wound through 32
mountain passes, only four
were paved, and erossed the
Great Divide 156 times,

I joined the expedition,
along with a group of about
10 journalists, for the last
four days and 400 miles of the
trip., Roads and trails in the

mineril-rich mountaing of |

8 Southern Colorado were

carved about 100 years ago
by obsessed gold and silver
miners and we passed many
of their abandoned mines,
camps and ghost towns,

Luxury four-by

If you've never beenina
Range Rover, vou might ask,
why does it cost $385, (07 The
answeris that there iz simply
no other off-road vehicle
built like it.

Consider the durability
and performance character-
istics of these elements: 14-
gauge boxed-steel ladder
frame, aluminum body (ex-
eept for hood, tailgate and
rear lower guarter panels,
which are steel), aluminum
3.0-liter VB engine, perma-
nent dwid system with vis-
cous coupling, 4-speed
automatic transmission,
power steering, leather up-
holstery, suspension gystem
with anineredible 8in. of ver-
tical wheel travel in front and
11 in. in rear, antilock brake
gystem (ABS) and other fea-
tures too numerous to list.

Do these elements add up
to big bucks? You bet. 1s
there a noticeable feel in the |
Range Rover's rough-ter-
rain ride? You bet there is.
Will Range Rovers really
hold their value? Check re-
sale prices in your local paper
and see for yoursell.

Asintended, the Great Di-
vide Expedition was a memao-
rable experience for all
concerned and Range Rover
congquered the high country
in high style. | wish I'd been
with the group right from the
start, but now that I know |
the route, I'll probably go
back someday and do it on my
own. And when [ do, I'll be
sure to Tread Lightly and
declare “No snivelers!” in
appropriate locations. M
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ELECTRONICS

BY STEPHEM A. BOOTH, Electronics Editor

= | O[]

Writing On The Wall

HE crystal-ball gazers of
the electronics world
hang steadfast to their vision
of a flat-panel TV that will
hang from the wall like a
painting. Yet like a mirage,
this elusive enigma always
remains just over the hori-
zon, five years away.
Advances in liquid-crys-
tal-display (LCD) technol-
oy are bringing the flat-
panel TV within grasp. In
fact, you can have a 100-in.
TV picture on your wall to-
day—and need not drive a
single Maolly to fasten it. The
picture would appear and
disappear at the touch of a
button. Meet the SharpVi-
gion XV-100, the first LCD
projection TV for home use,
The XV-100, from Sharp
Electronies, weighs just 30
pounds and measures 21 in.
long % 10 in, wide and deep.
This does not include the
slight protrusion of its 145-
265mm /4.5 zoom lens. At
this focal length—about 2x
power—the lens ean double
| the size of the image it pro-
jects whatever its distance
from the supplied glass-bead

L

viewing screen. For exam-
ple, at the minimum focus
distance of 2 meters (6 ft., 7
in.), the size of the projected
image may be adjusted any-
where between 20 and 40 in.
diagonally. At the maximum
forus distance of 4.6 meters
(about 15 ft.), image size may
be 50 to 100 in. diagonally.
You adjust image size by ro-
tating the lens.

Because the XV-100 is rel-
atively lightweight and por-
table, and uses a zoom lens to
adjust image size, placement
in or outside the home is flex-
ible. Additionally, because it
uses only a single projection
lens, the XV-100 presents
none of the convergence re-
guirements of systems that
use three lenses to align the
beams from separate red,
green and blue cathode-ray
tubes.

Magic mirrors

Under the hood, the projec-
tor looks somewhat like the
fun house at an amusement
park—a maze decked out
with multiple mirrors. Four
of these, called dichroic mir-

rors, are responsible for
bending and blending the
light from three different
LCD panels, to create the
full-color image displayed.
Through a maze of mir-
rors, the intenze white light
of the XV-100's lamp is
trained on its three LCD
panels. Each of these meas-
ures 3 in. diagonally and has
about 89,605 pixels (picture
elements). Liquid erystals
have the property of chang-
ing their alignment when
subjected to electrical cur-
rent. Depending on the
charge they receive, the
crystals in each pixel will ei-
ther align perpendicularly to
the light source to pass light,
or they'll line up parallel toit,
thereby blocking illumina-
tion. The voltage changes
correspond to changes in the
moving video image,

Xv-100 projector
weighs 30 pounds and
measures 21 % 10 = 10in
Price s $5200.
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Sharp’s X\-100 LCD projection
TV displays a 20- to 100-in. diag-
onal picture on a scroll-away,
glass-bead screen.

In the SharpVision XV-
100, the dichroic mirrors act
as traffic cops to direct the
appropriately colored light to
the correct LCID panel. The
word dichroic deseribes the
property of a surface to re-
flect light of one color while
transmitting other co-
lors—that is, letting them

= pass through its surface,

When the illumination
from the XV-100's lamp hits
the first dichroic mirror, the
mirror splits it the way a
prism would, then permits
blue and green light to pass
while reflecting red light to
ane LCD panel. The next di-
chroie mirror lets green light
pass to an LCD panel, while
reflecting blue light to the
third LCD panel. Despite
this circuitous routing, the
different colored lightbeams
follow paths that are equal in
length. Accordingly, they all
arrive at the projector's lens
simultaneously.

All of this video magic does
not come cheap. The retail
price of the XV-100 is $5200,
including its rolldown
screen. But the unit is only a
projector: No tuner is inelud-
ed. Program material must
come from external sources,
gach as a VCR and its tuner,
The XV-100 has input jacks
for three sources. According
to Sharp, the lamp has a
2000-hour life expectancy,
and can be replaced only by a
service center. So the dream
of flat TV is not unattainable,
It's just expensive, ™




5 sure steps

as a high-pa

to a fast start

-paid

computer service technician

.I!,ﬁm o vy (<

Jobs for computer service technicians
will almost double in the next 10 years,
according to the latest Department of
L.nbur ;Jm}emum. For you, thal means

unlimited opportunities for advance-
ment, a New Caresr, or even 8 Oomm-
puter service business of your own. 1989

Bul to succeed in computer service today, you need training—
complete, practical training that gives you the confidence to service any
brand of computer. You need NRI training,

Only NRI—the leader in careerbuilding, at-home electronics training
for 75 years—gives you practical knowledge, hands-on skill, and real-
woirld experience with a powerful XT-compatible computer vou keep.
Only NRI starts you with the basics, then builds your knowledge step by

step until you hawmm*thmgym need for & fast start as a high-paid
compuiter service technician.

chwbut

—SERVIC
JOBS

2000

2- Go beyond
“book learning”
to get true hands-
on experience

NRI knows you learn better by
doing. 50 NRI training works
overtime to give you that
invaluable practical experience,
You first read about the subject.
studving diagrams, schematics, and photos that make the subject even
clearer. Then you do. You build, examine, remove, test, repair, replace.
You discover for yourself the feel of the real thing. the confidence gained
only with experience.

3-Geihl15ide
a powerful com-
puter system

If you really want to get abead
in compuler service, you have J

computer while giving you hehtning-gquick daka sccess
By getting insice this poweriul computer, vou

get the confidencebuilding, real-workd experience
you necd bo work with, troubleshoot, and service

today’s most widely used computer systems

"4

4:Makemvau’veulwaysgot
sumannataturnfoforhelp

Throughout your NRI
training, vou ve got the
full support of your
personal NRI instructor
and the entire NRI
technical staff. Always
ready (o answer your
guestions and help you if
vou should hit & snag.
wour instructors will
mike you feel as if
you're in & classroom of
one, giving vou as much time and personal attention as you need.

5- Stepinfoa wmrwwdmmhr
Jour FREE caraiog 100yl | e

Discover for yoursell how easy NRI makes it to suc
ceed in computer service. Send today for NETs Dig,
100Hage, fullcolir catalog describing every
aspect of NHI's one-ol-a- kind computer training.
as well as training in robotics, TV video/audio
servicing, electronic music technology, security
electronics, and other growing high-tech
career fields.

If the coupan is missing, write to: NRI
School of Electronics, McGraw-Hill Continuing
Education Center, 4401 Connecticul Avenue, MW, Washington, DC 20008,

o m lma ﬂﬂ.lbd-ﬂ:ll -1l 1M 35 a0 registerend rdernark of Indernational Busiies Stschines Corp
why NRI includes the
F'1|r L & 1%

Tkl | AR B Rl |
the centerpiece of your I McGraw-Hill Continuing Education Center e I
hands-on training, 4401 Connecticut Avenue, NW, Washington, DC 'HJ{JIJH

As you build this |
fully IBM PC XT- ¥ CHECK ONE CATALOG ONLY ] Security Elecironics
compalible micro L] Computers and Microprocessors [ Electronic Music Technology I
from the keyboard up, L1 Robotics

performing key lests |
and demonstrations at each stage of assembly, you .aciuni]_v see for
yoursell how every section of your computer works.

You assemble and test your computer’s “intelligent” keyboard,
install the power supply and 5'%° floppy disk drive, then interface the
high-resolution monitor. But thal’s not all.

You go on toinstall a powerful 20 megabate hard disk
drive—tnday’s most-wanted computer peripheral—included in your
training 1o dramatically increase the data storage capacity of your

___

[ Digital Electminics Servicing l

O TV Video! Audic Servicing (] Computer Programming

1 Mata Communications [I Basic Electronics I
Mame I
Address I
City State_____Zip |
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StickTolt

HE OWNER'S manual
in my Econoline Van
says it should take five
quarts to fill the engine—six
if I change the filter. But six
quarts still leaves the dip-
stick ealling for another
quart. The mechanic at the
dealership says Ford some-
times uses bigger oil pans.
He says to use enough oil to
reach the FULL mark, re-
gardless of what the owner’s
manual says.
MARCO 152
{From the PM Hotlines
Bulletin Board)

The oil level inside the pan
should be below the bottom
of the crankshaft counter-
weights, and above the oil
pickup screen. This will be
defermined by the shape of
the oil pan. Check to see that
the oil dipstick tube is the cor-
rect length for the engine.
Then compare your dipstick

' One Size Fits All

| Those of us with more than
| one car will appreciate this
tip. Tired of your pants falling
down because your keyring

looks like it should belong

toa

night watchman? Late model Fords have double-cut
keys, with tumbler cuts on both upper and lower sur-
faces so it doesn't matter which side is up. Any compe-
tent locksmith can cut one face of the key for one car,
and the second face for your second Ford car or truck,
reducing the number of keys weighting down your jeans
by one. Be sure to start with a key blank that fits both
locks, The only shortcoming to this whole idea is that
you'll have to remember which side is up for the car
you're driving—but that sounds like it's not any harder
than figuring out which key it is.

IGNITION KEY

CAR CLINIC

BY MIKE ALLEN, Assistant Auto Editor

with another that is known to
be correct for your engine. If
both dipstick tube and dip-
stick are correct, this will
place the FULL mark at the
right height inside the pan.
Fill the engine with
e h oil to reach the FULL
mark after the engine has
run long enough to fill the
filter. Your engine may
have a different type of o1l
pan, because Ford installed
a different one at the engine
assembly plant, or perhaps
after the oil pan was dam-
aged in transit and the only
handy replacement was

bigger.

Shocking Truth

I had the shock absorbers
replaced on my '87 Merkur
XRA4Ti last month. About a
weelk later, a really annoying
rattle started, over even mi-
nor bumps. [ took the car
back, but the shop was really

TH CUT FOR
SECOND CAR

busy, and couldn't replace
the rear shocks for a while. [
got pretty steamed, and the
oWner gave me a new pair of
shocks, mostly just to get rid
of me. It was only a matter of
a few minutes to replace the
shocks myself, but the noise
was unaffected. Now I've got
to go back to the shop and tell
them [ was wrong,

I can’t find anything
wrong. I even used a torque
wreanch to tighten the bolts,
used Loctite on everything.
There isn't anything loose on
the rear axle, and the noise
seems to come from the left
rear shock when you pump
the car up and down by hand.

ALLENSTARK
LANSING, Ml

Go back with a bigger
wrench and tighten the
shock mounting bolts.

Merkurs use a shock with
an upper and lower bush-
ing. The mounting bolts go
crossways through the
mounting bracket, through
the bushing and then
through the other side of the
mounting bracket. The bolt
must be tightened enough to
compress the bracket tightly
against the metal sleeve
spacer in the bushing. And
sometimes that takes a lot
mare torqgue than a normal
10 mm 8.8 bolt is spec'd to.
Try adding 20 lb.-ft. at a
time until the rattle goes
away,and then add 20 more
for insurance.

idler

I removed the battery from
my car because it's going to
be unused for six months.
I've moved the battery from
the unheated garagetoa
heated room, but how should
I keep it from going dead
over the idle months?
IRVING KAHN
NEW YORK, NY

You're on the right track by
removing the battery from
the car. Keep it ina cool, dry

place—not a damp base-
ment. If the battery is
charged, it won't freeze—so
you could use a back porch
or anyplace dry and out of
the weather. Wash the exte-
rior of the battery with a
brush and a baking-soda-
and-water solution o neu-
tralize any acid, followed by
a detergent scrubt:;g t? re-
maove any grease and oil.

Don't get either of these
into the filler caps. The idea
is fo have the surface of the
battery clean and dry, as
current will leak along the
grease and dirt between the
terminals and slowly dis-
charge the battery, Prevent
corrosion on the terminals
themselves by applying
grease to exposed metal. [
find that Never-Seez, or
some other antiseize lubri-
cant, is good, but messier
than grease. Don't useoil, as
it tends to migrate onto the
battery top, and collect dirt.

Periodically charge the
battery to keep it at peak
capacity, as batteries age
much faster when they are
discharged. Once every cou-
ple of weeks is fine, and a
brief charge from a 4- or 6-
amp charger should be am-
ple. Don’t leave a trickle
charger connected perma-
nently. I have a "float”
charger, intended to be
hooked up and charging
full-time, but I don’t like to
use even that for longer than
a day or two.

Be sure the cells are filled
to the mark, and don't use
anything but distilled water
to fill them.

INluminating
Situation

I want to tow a small camping
trailer with my new Eagle
Premier. The RV dealer
wants way too much money
to hook up the trailer lights,
and says that I'll have tousea
switch Veleroed to the brake
pedal for the brake lights.
The Eagle dealer says it's
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beeause of the “lamp outage module,”
They don't want anything to do with the
whole project.
LEROY NELSON
CHARLOTTE, SC

It used to be that vou could simply tap
into the wiring ﬁfme&s in the trunk
and hook up the trailer lights on most
any car or truck. Usually the only real
change necessary was to use a heauvy-
duty flasher relay. Then started
to tow with foreign cars that used a dif-
ferent number of lamps. This required
either an adapter box, or extra bulbs on
the trailer.

Now we're seeing cars that know
whether any of the running lamps are
burned out, like your Premier with its
l?ﬂ-ﬂﬂf:‘ maodule. Iﬁpﬁcﬂ&ﬁ into the w};
ing harness could possibly damage
circuitry in the module.

o back to the dealer, and order PIN
4443972 It's a wiring harness that
will plug into the Eagle harness in sev-
eral places. [t has several relays to iso-
late the tratler lights from the car's
lights. You (or your mechanic) will
have to drill several holes to route the
new wiring, but there won't be any
splicing. There’s even a provision for
backup lights.

Tiny Bubbles

My Cavalier has little drops of water in-
gide the lenses of the headlights on
damp days. ['ve replaced one of them al-
ready, and it's a little better, but how
can I keep this from happening?
WILLIAM DARLING
GROVER'S MILL, NJ

Your Cavalier has headlamps with
plastic lenses (nearly shatterproof)
and separately replaceable quartz-
halogen lamps. There's a rubger seal
to keep out running water and insects,
but the interior cavity of the reflector is
vented to outside air.

A small amount of moisture collect-
ing inside the housing is normal. It
will burn off as soon as the lamp’s heat
warms up the air inside, usually with-
in a minute or two of turning on the
lamps.

Take Me Higher

In the November “Letters” column, we
responded to a letter from a Mr. Clarke
taking issue with the boiling point of
radiator coolant being lower at higher
altitudes (which was asserted in "All-
American Highways,” May '89, page
66). He pointed out that modern cars
with pressurized radiator caps main-
tain 13-14 psi inside the radiator, and
there's no change in the boiling point,
regardless of the altitude.

And we've been getting mail from
readers on the topic. Lots of mail.
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CARE
Rust Never Sleeps |
You've mounted up a new setof |
tires on those old rims you found
behind a stack of furniture in the
back of the garage. And the next
morning they're flat. |
Hmmmm...those new tires
shouldn't leak—they've never been
on the ground before!

What the fellow who mounted the
tires should have done first was to wire-
brush the surfaces of the rim where
the bead sits to remove corrosion and |
flaking paint. Undoubtedly, the air is |
leaking through the loose rust and
paint. To prevent the rust from coming
back, paint the bead-seating surfaces
with some sort of rust-resistant paint. |
Allow 24 hours for the paint to dry, or |
the rim will bond itself permanently to
the tire, '

Both we and Mr. Clarke are part
right. The actual temperature at
which coolant starts to boil is depen-
dent on the absolute pressure inside
the radiator—the higher the pressure,
then the higher the boiling point of the
coolant.

There is a 14-psi difference between
the inside of the cooling system and the
outside, courtesy of the spring inside
the radiator cap. This difference is suf-
ficient to keep the boiling point above
your car's normal aperating temp,
even at the topof Pike's Peak (14,300 fi.
above sea level), where the air is only
slightly more than half as thick as it s
at sea level.

But the absolute pressure inside the
radiator is the sum of that 14 psi and
the outside atmospheric pressure, nor-
mally about 14.7 psi at sea level, That
absolute pressure inside the radiator
will be lower at higher altitudes where
the outside pressure is lower. The bot-
tom line is that the assertion in the
May '89 issue that the boiling point
goes down as the altitude goes up was
correct.

You Can't Do That

I have a 1987 Celica. It runs pretty well,
but | was wondering if there is any emis-
sions equipment [ could remove for bet-
ter mileage and power,
JIMMY CLARK
HANSBORO, IN

No.

I thought about leaving my answer
as that single syllable, but decided I'd
better take this opportunity to remind
everyone of two things. First off, it's il-
legal in many areas of the country to
remoue emissions control items. Sec-
ondly, unlike a generation ago, emis-
sions devices aren’l tacked-on—they're
integrated tnfo the rest of the engine
calibrations. Removing them is more
than likely to result in a net decrease in
performance.
hort of removing the entire fuel-
injection system and replacing it
with a brace of carburetors, you're
outta luck. And even at that point, you
will undoubtedly see a decrease in the
mileage to accompany any possible
increase in power.

Needled

I own a 1986 Camry with an inaccurate
speedometer, | removed it with the in-
tention of moving the needle on the
shaft as an inexpensive method of cor-
recting it. [ discovered a lever which an-
chors the mainspring, and by moving
the spring to a different notch, was able
to change the tension on the spring and
correct the error. Neither the local deal-
er's mechanies nor Toyota's support
people knew anything of this.
KURT LARSON
LAKE CHARLES, LA
(Please turn to page 41)
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hen it comes to pick-
ups, some buyers set
their sights higher.

One look at the 1990 Sierra, and
you'll see why that suits us at
GMC Truck just fine.

Sierra is the full-size pickup
born and bred to be nmhing
than the best truck we can bring
you. Able to go just about any-
where, with shift-on-the-fly four-
wheel drive and the unmatched
standard muscle and torque of
the 4.3-liter Vortec V-6. Then
stop just as surely with rear-
wheel anti-lock brakes. There's
even a new sport handling pack-
age available, with special low-
profile tires and gas-charged
Bilstein shocks.

Of course, Sierra's also big on
comfort. And its advanced, aero-
dynamic styling is so far ahead
of its competition, 4- Wﬁeef &
Off-Road magazine said, "t is
now the benchmark against
which all other products are
being measured.”

The 1990 Sierra from GMC
Truck. It's the one pickup every
other truck on the road has to
live up to.

For a catalog and the name
of your nearest dealer, call
1-800-VALUE90
(1-800-825-8390).
£11989 General Motors Coporation

GM and Seerra are tradermiarks of Gereral
Motors Corporation. All rigihts reserved.

Let’s get it together buckie up.

£ (@] GMC=uck

It's not just a truck anymore.s

CAR CLINIC (Continued from page 39)

Many cars with mechanical speedos
do have alternate drive gears available
to correct for things like larger tires
—but I don’t know of any car manu-
facturers that suggest that the
speedometer mechanism be serviced af
the dealership level. So I'm not sur-
prised the dealer was in the dark.

But—you say you were going to
move the needle on t.heshaﬂ,ﬁmthut
mean that the needle didn’t sit at zero
when the car was at rest? That's nat
necessarily a problem. Speedometers
can have either an offset problem, or a
percentage error, or both. Changing
the spring tension would have an effect
on percentage error, but you'd have to
calibrate the speedo at two different
speeds overa measured mile to find the
exact error,

If the odometer is off by the same
number of miles per hour at, say, 30
and 60, yo t.g::;}bﬂmy have an offset

the needle.

pi"UHBm In

Ifthe percentage of error at two speeds
is the same, it’s a percent error, and
you should move the spring.

But frankly, I don’l recommend
messing around in there. Find a
speedometer shop and get it calibrated
properly. Smokeys have heard all c;;:
the stories about speedos being o
—and the ticket he'll write will proba-
bly cost more than the calibration,

Shakin’ Street

1 have a 1985 Honda Accord. It shakesa
little when braking. What can [ do to
eliminate or reduce this shake?
MARK WALTERS
ARLINGTON, TX

First, be sure that your fires are all on
straight rims, that they are round and
properly balanced, and the rims are
mounted square on the hubs. Mostly
you want to eliminate the possibility of
any shake from the tires because the
problem s probably in the brakes.

Get a good brake technician who
knows Hondas to go through the discs
and drums looking for out-of-true
conditions. You can do this yourselfon
the discs if you have or can borrow a
micrometer and dial indicator. Total
runout should be no more than a cou-
ple of thousandths. For drums, you'll
need a special tool. Tracking down vi-
brations that appear only under brak-
ing is usually pretty stmthtfanmrd
but too lengthy to discuss

Honda discs are notorious for being
difficult to machine properiy, evenona
good disc brake lathe. I):"av:u can't ﬁt
the job to someone who has an on-i

DO YOU HAVE A CAR PROBLEM?
Just ask Mike about if, Mail your question io Car
Clinie, Popular Mechanica, 285 W, 57th 5L, New
York, NY 10018, While letters, fares or phane
colls cannotl be answered individually, problems
of peneral interest unll be discussed in the column

carlathe, I'd buy new discs.

Too Cool

My "87 Mustang seems to have an idling
problem after it's warmed up, but only
on cool, humid days. The idle goes up as
high as 2000, and if I shut the engine off
for a few seconds it returns to normal for
a while.

The Ford mechanics have replaced
the processor and a lot of other stuff, but
they admit they don't have a clue.

MARE BRISETTE
HULI, QUEREC

Well, if it's only a problem, as you say,

on days when the humidity is high,

and the temperature is cool—but is

still above freezing—then maybe I can

help. Carburetor icing happens to fuel
tion too,

When cool, humid air goes past the
venturt, its temperature plummets
rapidly to well-below freezing. Most of
the water will turn to ice, and can
build up in places like the idle air con-
troller passages, around the edges of
the throttle plates, and generally
where if's not supposed to be. Shut the
engine down, even for a few seconds,
and the thin ice will melt enough to

drop off.

Look for problems in the thermo-
static air cleaner, which pipes preheat-
ed air into the system. Alzo there's a
water hose that preheats the mantfold
near the FI throttle body, so0 make sure
that’s flowing hot water in good quan-
tities. ™

SERVICE TIPS
B A howling noise under braking on 1968
Eagie Medallions may be quieted by add-
ing six brake shoe silencer pads (PN
J1203158) batween the rear shoes and
the backing plate. TSB 05-52-89 P1770
B Chevrolel TSB 87-145-60 spacifies ac-
ceptable intermnal resistances lor distribu-
torless ignition system coils used on Delco
Type IVDIS. Measure coils both cold and
hot, as resistances may change as the coil
WEITES Up.
B Some 1987 Bonnevilles with 3.8 roller
lifter engines may have a valvelrain clatter
on initial startup until the pushrods are re-
placed with ancther sat (PN 25532182
0.057 in. longer. This condition may be an-
noying, but sngine durability will not be af-
fected, according to TSB 87-6{Gasoline)-
22.
B Cadillac TSB 87-3-9 applies to Caddy
alloy wheseis, but the repair procedures in-
volving patching leaks with ATV Silicone
apply equally well to any leaky alloy
wheal

W 1989 Jeep Grand Wagonaers and
trucks have revised fronl wheel toe-in
specs, according o TSB 02-57-88. Tha
new specs call for a total toe-in of 0 to 532
in., divided aqually batween the right and
lett sides of the car. Camber, caster and
stearing axis inclination remain un-
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Do you know what shocks most
THI I ALL burglary victims¢ How easy it
qu fnr the intruder to

break in. Most burglars

use something as simple

as u crowbar. They’rein

and out in minutes. And

theyre usually undetected by
neighbors or passers by.

Now Espion has made
protecting your home
and valuables just as
easy, thanks to the
Homewatch 2000.

YOUR VALUABLES

o e e e il | Unlike most security systems,

THIS IS ALL
YOU NEED
TO STOP HIM.

which are difficult to install and
use, the Homewatch 2000 is
ready to go in minutes. You
don’t have to cover every possi-
ble point of entry, because the
unit uses two sensors—motion
and heat—to guard the space
within your home. And it’s all
housego n a compact unit that
F.] %ulnin a 5fundurd outlet.

o further wiring is necessary.

|

|

|

|

|

|

f

|

[

|l E;s l:jnd of 1echnalugy is usually
un Qn ‘f II'I 'Expenilw commenr-

| cials ystems. But the Homewatch

| mﬂ%m u; easy Lc:' afford asiti u'é to

| install and use. We even provide

| a videocassette, *’"Homewatch

[ and Home Security]” with each

| unit to help you maximize your

| home security plan.

|

|

|

|

|

|

|

l

l

To receive information about one of the easiest and most effective
hame security systems available—and to learn about the unit’s wired
or wireless expansion occessaries—complete and mail this coupon,
Or, fo receive your own Espion Homewatch 2000, call our toll-free
number balow,

Hame:
s So clip the coupon—or call

’ our toll-free number to get
e - Dp: more information about the
Phone | Homewatch 2000. It's one of

the simplest steps you'll ever
take to make your home a
tough target for burglars.

1-800-548-7313

Mon.=Fri., Bam-Bpm EST
Each Espion Homewatch 2000 is $299.99 plus shipping and handling.

MA residents subject to sales tax; VISA/MosterCard accepled.
Call now to order. . ﬁ ™

' ESP'O"
e —
I_ 137 Californio Street, Nawton, MA 02158, &17-527-7700 J
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SATUR
RISING

The goal is to totally reinvent the
car business.

BY JIM DUNNE, Detroit Editor

IVE YEARS

arro this month

General Motors

Chairman Roger Smith made a billion-

dollar decision that could ultimately changge

the way Americans choose the amall car they want to buy.

*Build Saturn,” Smith told his managers. With those
words he put into effect what he deseribed as “the key to GM’s compet
tiveness, survival and success as a domestic producer.”

It's no seeret that GM's historically dominant grip on the American car market
has been weakening, Imports, especially the small Japanese cars, have been
gnawing away at GM's market share for decades, The erosion has been relent-
less. Inthe last ten years GM's share of U, 8. car sales has dropped from a power-
ful 45 percent to a tenuous 34.6.

As long ago as 1958, GM began its campaign to fight import market penetra-
tion. To understate things a trifle, it's been a war with few vietories. Remember
Corvair? Vega? Chevette? Built with traditional GM methods, each of these cars
failed its mission. Crities say they were overdesigned, oroverweight, or too cost-
ly to build in the U.5.—or, just not in the same quality ballpark as the imports.

Whatever the reason, GM has been foreed to use imports and/or joint venture
cars like Geo Storm, Prizm and Metro, or the Pontiae LeMans to fill out its small-
car offerings.

From the start, Smith's plan was fairly simple. Create a completely new car

POPULAR MECHAMNICS ® JANUART 1959 PA ILLLUSTRATION BY HARDLD CLEWORTH




SATURN RISING

Author has spled on
Saturn's progress at
GM's Milford -
Proving Grounds | g f\
through several —a"

company, one that wouldn't be bur-
dened by GM's vast bureaucracy.

It would have to be lean in terms of
number of employees, and use the
most up-to-date assembly, design and
technology. It would have to establish
a new relationship between labor and
management. Costs would have to be
kept to an absolute minimum by
stressing efficiency, not only in the
way the cars would be built, but in the
basic structure and setup of the whole
organization.

Today Smith and General Motors
are entering the final stages of the
Saturn project. A new factory in
Spring Hill, Tennessee has been built.
It is probably the most modern and
sophisticated car-assembly complex
in the world. Veteran GM workers
have gone through intensive training
that focuses on world-class quality.
Saturn dealers are readying new
showrooms dedicated exclusively to
the new make.

Six months from now Smith’s vision
of the Saturn car will be officially un-
veiled to the public. Briefly, what you
will see is a subcompact car built in
two body styles—a 4-door formal se-
dan and a sporty coupe. Later, a sta-

Sedan has roomy modern ook,

44
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tion-wagon variant is planned.

The new car is uniquely designed,
unlike any other General Motors car.
It features a new engine, a hybrid ap-
proach to making body panels and
styling details that will set it apart
from other cars in its class. It will be,
according to Smith, “fully competi-
tive with the best of the imports.”

In all, GM says it will spend some
$1.9 billion to get Saturn on the road.
For that investment, GM hopes to
build 120,000 Saturns during the first
year, then work up to as many as
240,000 a year.

These production numbers are cer-
tainly not record-setting compared to
some other domestic plants—Chevy,
for example, builds and sells that
many Corsicas and Berettas in eight
monthse—but they would prove that
Saturn, and GM, can compete against
the best of the imports, especially
those from Japan.

Like most automobile unveilings,
SBaturn's details are being kept as se-
cret as possible until the vehicle is
ready for sale. However, the atten-
tion on Saturn has been so intense
that many of the plans and design
details have become common know-

ledge among the Detroit
cogmoscenti.
From that

information, we've been able to put
together a fairly complete description
of the car itself, and of its probable
performanece. We also have a pretty
good idea of the price tags Saturns

will carry.

Engineering

Technical details are straightforward
and contemporary, though not what
could be calfed leading edge. Front-
wheel drive, a 1.9-liter 4-cylinder en-
gine, 4-wheel disc brakes and a choice
of 5-speed manual or 4-speed auto-
matic transmission. The unitbody
construction rides on independent
sugpension and coil springs at all four
COMMErs.

Two versions of the engine will be
built, one with a single-overhead cam-
shaft and a performance version with
twin cams and four valves per eylin-
der. Early dyno testing indicates the
base engine will be rated 95 hp, while
the dohe version will make about 125,

Engine blocks and heads are out of
the ordinary in that they are all alumi-
num alloy and are formed by the lost-
foam casting process (see sidebar).
Early tests of the engine in prototype
Saturn cars indicate that fuel econo-
my will be competitive with some of
the better imports in their class. On
the EPA schedule, the caris expected
to deliver 28 mpg in eity driving, 36 on
the highway, with a combined aver-
age of about 30,

By way of comparison, the 1.6-
liter Toyota Corolla is rated at

25/29 mpg for city/highway driv-
ing, and the 1.6-liter Honda Civie
is rated 33/37.

The competition

Originally designed to compete

against Corolla and Civie, the leaders
in the subeompact class, Saturn insid-
ers claim that their car will be the big-
gest subeompact on the road in
erms of EPA interior-volume
ratings. Wheelbase for the
4-door will be an unusually
long 104 in. (Corollais 95.7,
1 Civie 98.4), while the eoupe
wheelbase is 99.2 in. Over-
all lengthis in the 170- to 175-
in. range for the sedan, and
only 162.4 for the coupe.
Curb weight is expected to come in
at about 2500 pounds.

POPULAR MECHANICS ® JANUARY 1990



Those specifications run contrary
to company claims of subcompact size
and edge Saturn upseale toward the
compact class, where it would com-
pete with Toyota Camry and Honda
Accord. The distinetion is important,
since it has a very direct bearing on
pricing for the new car. When it was
first announced in 1985, Saturn's
price was forecast for under $10,000,
And that still might be the base price
of a bare-bones model. But today's
Camry and Accord can run well be-
yond $15,000, which would put Saturn
in the midrange of car prices, well
above the majority of small imports.

Exactly who the competition will be
remains a critical question, one that
Saturn executives won't answer until
later. If Saturn squares off against
Corolla/Civic-class cars, the price will
be at least $3000 less than what Sat-
urn would have to command versus
Camry/Accord.

The official word from Saturn is
that the car started out as a subcom-
pact, but buyers want more room. So
the ear has grown up to the size of a
compact/subcompact. Another rea-
son might have to do with profitabili-
ty. The bigger a car is, the more
opportunity there seems to be for
profit.

The final price decision, predict-
ably, won't be made until the eve of in-
troduction.

“We'll look at the competition once
more just before making an announce-
ment,"” says Saturn president Skip
LeFauve, “But we don't think our
price will drive people away.”

You will be able to buy a Saturn car
starting next fall at one of the B5 to 90
dealerships planned for major mar-
kets around the U.S. at introduetion
time, At Saturn's insistence, the cars
will be displayed in exclusive show-
rooms, though dual dealerships are
expected, which has become standard

ractice for the establishment of new
hises in the 1.8, today.

Wherever the car slots in,
Saturn is still expected to
fulfill GM's stated inten-
tion, voiced by Roger
Smith, of producing “an
Ameriean vehicle that can
beat the Japanese in the cur-
rent small-car race.”

"We will be as good as the best

POPULAR MECHANICS ® LANLIARY | 5990

competitors right from the start,”
says LeFauve. “And we think people,
in their hearts, want to buy Ameri-
can. In surveys we've heard ‘if you
can build a car as good as the imports,

we'll buy it.
Design

One feature that Saturn officials de-
manded from the start was a 4-pas-
senger car that presented a look that's
different from the standard GM style
of today. What they had in mind was a
car that could be mistaken for a Japa-
nese make more often than for a
Chevrolet,

From the photos of prototype bod-
ies that have appeared in these pages
over the past couple years, that effort
seems to have been suecessful. In
fact, the styling has more reach than
gimply matching the Japanese, It ac-
tually breaks some new ground, espe-
cially in the design of the preenhouse.
At the front and rear you see the
ﬁlama-pasl, ook, where glass from the

oors appears to butt up against the
windshield and the rear window,
masking the A and C roof pillars.

By using glass to cover both the
front and rear pillars, and by covering
the central B-pillar with blackout
paint, Saturn designers have created
a lightweight appearance for the car,
one that creates the illusion of the roof
cap floating atop what appears to be
all glass supports.

Beyond the obvious differences in
the number of doors, styling of the se-
dan is markedly different from that of
the sporty little coupe, The coupe has
hidden headlights, while the sedan’s
are only partially covered. The coupe
also has a more rounded beltline that
swings upward at the rear while the
sedan's belt is more horizon-

tal. Overall, the sedan is
much more conser-

vative, with a traditional formal 3-box
design, while the coupe isa 2-box fast-
back.

Both models use steel and plastie
for exterior body panels. Generally,
the vertical panels, like doors and
fenders, are made of plastie and
formed from plastic sheets on heated
dies at the Saturn factory. Some cur-
ing time is needed to fix the shape.
The horizontal panels, those that
might bear loads, like the roof and
rear deck, are made of standard auto-
motive sheet steel formed on high-
production dies.

You can't tell the difference be-
tween the plastic and steel body
by merely looking at them. Both are
painted the same color with a new
paint process that uses thin coats of
color topped by a thick layer of clear
coat.

Although most agree that Saturn
lines are fresh, few are willing to call
the design a trendsetter. '

“The glass-pillar look isn’t a Saturn
trend,” says Chrysler design vice
president Tom Gale. “It's an industry
trend. You see that on other cars al-
ready.

“But the plastic body panels are im-
portant. They'll cut down on the lead
time it normally takes to make styling
changes, and that's a plus.”

Saturn's chief of manufacturing,
Guy Briggs, says that it is also much
easier to assemble a car with plastie
panels compared to a car with a weld-
ed steel body.

"Workers on the assembly line ean
reach inside the car through holes
where the panels are later attached,"”
he says. “The body panels are bolted
or glued in place after the interior
work is completed. That makes for

Saturn Coupe sports hidden headlamps.
15



SATURN RISING

SATURN MANUFACTURING PLANT

DRUCTILE IROMN
CRAMKSHAFTS
MOLTEN ALLINIPLER
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POLYSTYREMNE BEADS
LOST-FOAM CASTING
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easier work on the line, and better

quality overall.”

Assembly

How can Saturn build cars that match
the quality of the best of the competi-
tion? The answer you get from Saturn
managers and workers is a deceptive-
lv simple one: People.

“Ultimately, people will make the
difference,” Briggs explains. “Other
companies can buy the same technol-
ogy we have. But the bottom line
comes down to the people who oper-
ate and maintain the equipment.
That's where the difference is.”

4

The Saturn workers are a unique
group, and a promising one. All of the
factory hands are veteran GM em-
ployees who volunteered to come to
Saturn. For all of them, the new as-
signment meant a family move to the
Spring Hill area, which was little
more than a wide place in the road
three years ago, and in some cases
even a reduction in pay.

“They come here not with the
promise of a bonus, but for the oppor-
tunity to participate in design deci-
sions,” says LeFauve. “Our workers
are taking great risks coming to work
here. So there is not a casual attitude

WHEELS

SLEPENSION COMPOMNENTS

| STEERING SYSTEM

EXHALST SYSTEM
BRAKES

AW | GHTS

¥ & WINDOW GLASS
SEATS
INSTRUMENT PANELS
DOOR PANELS

BNTERIOR SOFT TRIM
A

b

toward business at any level."”

Saturn union workers are under a
separate United Auto Workers con-
tract, one that leans heavily toward
worker partieipation in running the
plant. Line workers, for example,
were sent to machine tool builders
here and in Japan to oversee—and, in
some cases, custom refine—the pro-
duction equipment they will be using
to build Saturns.

You will see other new ideas in pro-
duction efficiency at Saturn, includ-
ing just-in-time delivery of parts and
materials, an inventory reduection
technique that was developed in Ja-
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SHEET STEEL
PREFAB STAMPINGS
RARS PLASTIC

FINISHED PLASTIC
’, DETAILS

pan. Another example is an engine as-
sembly line whose height goes up and
down at various stations to optimize
specific operations.

In addition, all Saturn employees
are walked through the various con-
struction details of competitive mod-
els like those from Honda and Toyota.
Competitive cars are brought into the
Saturn factory where each employee
is shown the techniques and quality
levels. At one time last spring, the in-
struetion garage contained all of the
current Honda models for the work-
ers toinspect,

Saturn is not burdened with multi-

POPULAR MECHANICS » JANLUARY 1990

ATURN'S ENGINE usas no spacial

naw tachnology, but building the cyl-

inder head and engine block with the
lost-foam casting process is unusual, if not
unique, for a high-volume production auto-
mobila. At the Saturn foundry, the casting
process is designed to produce closa-toler-
ance engine paris at a high rate of speed.

The lost-foam process starts with a form
fashioned out of polystyrene, a material
similar to that usad in ordinary carryout cof-
fea cups. The form is the exact replica of the
part o ba cast. This form is buried in a sand-
filled flask with a vent hole protruding. Mol-
ten metal is poured into the hole where it
vapaorizes the polystyrene away.

At Spring Hill, the process starts out with
the delivary of crucibles of molten aluminum
by bottom-dump semitrucks. The aluminum
Is unloaded through a launder system to
electric furnaces that raise the temperature
from the delivered 1300°F to about 1350
14007, From thera the aluminum goes into a
standard casting process where the matal is
poured on top of the foam forms.

After 20 minutes, when the metal drops
below 750°F, both sand and the casting are
dumped out of the forming flasks while the
aluminum part moves on to final machining
lines. Banefits of lost-foam aluminum cast-
ings come from its light weight and the preci-
sion of the casting process.

Parker Stroom, the business team leader
at Satumn for engine production, claims that
he gets excellent dimansional contral over

The Lost-Foam Casting

Process

Molten aluminum is poured Into sand
molds, melting and displacing Styrofoam
cores [above). Sand molds are stripped
away from cooled aluminum castings (top).
the casting. One result: Parts that are added
to the block and head later are in perfect
alignment. In addition, there is less need to
machine off excess stock because the final
part is cast correctly from the beginning.
“We also put a lot of detail in the casting
that would normally have to be machined in
later,” says Stroom. “That includes things
like oil return lines and the ofl filter pad.”
Lost-foam parts are not simply copias of
cast-iron castings. “The part has to be spe-
cially designed for this process,” Stroom re-
lates. "But that gives the engine designer a
chance to make a casting that bypasses a
number of normal machining steps.” —J.D.

layered job assignments. Taking a
page from some g: nese factories,
only three worker classifications will
exist in the Spring Hill plant—
worker, eleetrician and mechanie. In
some GM plants it's possible to find
upward of 75 different classifications.

Saturn's offices are alzo staffed
with UAW members, to make certain
the idea of union participation is
spread throughout the company.

"“We want the involvement of the
UAW in business decisions,” says Le-
Fauve. “There is a real value added
when communications flow between
management and labor. And the sub-

jects aren't just work rules. They're
business decisions, too.”

As Saturn draws steadily closer to
its production startup next July, an
outsider can sense the increase in con-
fidence at the company.

“We'll be every bit as good as the
competition from the first car,"” says
Briggs. “And from then on we'll get
better.”

LeFauve is even more confident.

“The question iz not, why buy a Sat-
urn when you can buy an import,” he
says with a grin. “It should be, why
buy a Honda or Toyota, when you can
buy a Saturn.” M

47




GDFIE are the slugglsh'§

ré metal boxes of old. Today’s pontoon boats

‘aré upscale, stylish and surprisingly fast.

W =%

ARP SPEED and (-
foree corne t"LIt;._ aren't
the only measures of
performance. Although
less demanding than musele boats,
weekend party eruisers have their
own set of standards. The
these boats are adept at leisure ex-
ploring, handling extensive passen-
per lists and accomplishing this with
all the comforts of home, such as wet
bar, beverage dispenser, entertain-
ment center, TV set and barbecue
grill. No other eraft on the water ful-
fills these requirements better thana
pontoon boat.

Perhaps the most attractive quality
of pontoon boats, especially for the

very voungest and oldest members of

the family, are their reassuring sense
of security. These RVs of the water,
even the smallest, barely react to
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best of

BY TIM BANSE; PM Photos b y y Sk Ip Gandy

wavesand wake, because of their gen
erous size and stability. Passengers
hardly think twice about walking
about while underway.

Speed and handling, while not the
leading concerns, aren't entirely ne-
glected, either. Many party platforms
are qui: k enough to tow waterskiers
and a few rip along at 50 mph. They
may not be the most nimble handlers
on the lake, especially when docking
into the wind or fighting a current
But that's not to say they're clumsy.
And while they don't turn on a dime
like a =emi-V hull, what they lose in
handling they gain in extremely shal-
low draft and rock-solid stabilit ¥

With this in mind, the PM test team
handpicked a fleet of four pontoon

boats representing a cross section of

current design trends. They range
from a spare fishing model to a radical

:‘-'Ilh,'1‘1i:‘-'[l.'T', from 8 h'1|_=']‘.-'!r'rh 4|;s:'.}',|r,'a' Lo
a top-of-the-line cruiser as luxurious
as Uleopatra’s barge.

The fleet was assembled at the
Gallatin Marina on Tennessee’s cove-
studded Lake Hickory, a meandering
waterway that rewards weekend
explorers with views of pristine
wilderness, bluegrass farmland and
glittering mansions—many of which
are owned by country music stars
from nearby Nashville,

All boats were analvzed by the test
team in 4 rigorous fashion, but be-
cause they differed so widely in power
and size, no head-to-head compari
sons were made. What eme t'|."l.'1| after
three |l4t'.-||[ Lesting Was an overview
of le 1|ll|1_._ pontoon boat designs and
an appreciation ol how well these
eraft fulfill their let-the-gond-times
roll mission.
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Godfrey 2600

Sanpan ﬂnyale
Do you want a barbecue grill for your
pontoon boat? No problem. Color TV?
Included. Pump-actuated beverage
dispenser? Standar ipment, En-
tertainment center? Naturally. In
fact, the Sanpan Royale's approach to
the g‘mulllfl 15 guite impressive, if not
rh"-HIIILllLH'H‘ W hu*l.rmhu'
5 ;

To—
——

: divided into
, |:'n.n!. patio forward of
1hq- rui] (with gas grill), 2. midship
lounge with port dinette table, and 3
L-shaped aft lounge with wet bar, d:l-
nette table and helm,
lll[l'!‘l'r-'hl':'.!!}-', overhead storage
compartments with ultrafirm Velero
latches are built into the sunroof. This
is an ideal, out-of-the-way location for
the TV and a few light objects, suchas
towels and life vests. (Ot onbo
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amenities include in-dash Lowrance
depth finder and pop-up changing
room with marine head.

The test team was equally im-
pressed with the Sanpan’s bility,
cornering and tracking. However, we
were disappointed in overall perform-
ance, due to the small 50-hp Yamaha
outboard motor. We feel most boat-
ers, especially those who appreciat
the Sanpan's dazzling array of high-
tech features, will opt for an outboard
closer to the 100-hp range.

Despite the deluxe approach, some
latches didn't guite fit doors and some
fasteners inconsistently mixed wing
and lock nuts. Also, we would have
preferred a more careful approach to
marinization of the wiring connectors
and fuse block.,

Onthe plus side, the Sanpan Royale
represents a unique compromise be-

ﬂ = 2 "i..
s _-‘.____

tween all-out, high-tech luxury and
superb dollar value. Minug engine and
trailer, retail price is $11,600, Price
for a complete boat-engine-trailer
package is 316,299,

Grumman 20
Fish ‘N Funship

In many ways the Grumman Fish 'N
F unuhlp is the classic pontoon boat:
Aluminum floats, flat deck, side con-
gole, aft sunroof, outboard motor and
an appearance that quickly declares
the twin goals of functionality and af-
fordability. What makes the Grum-
man unique is that it's also a dedicated
fishing boat with an 18-gallon aerated
livewell, twin pedestal casting seats,
electronie positioning motor and
Lowrance fish finder,
Like all pantoon boats, this
er has plenty of room for p




PONTOON CRUISERS

and seats nine, but we found the Fish
'N Funship broke ranks with the fleet
by sporting few standard amenities
beyond ice chest, drink holders and
Bimini top. The minimalist helm, for
instanee, was bare of instrumenta-
tion. The payoff for Grumman's spar-
tan approach, as always, is on the
bottom line. The Fish 'N Funship re-
tails as a package for $9875, which in-
cludes 50-hp Suzuki outhoard with
power trim, positioning motor, elec-

tronics and a trailer.
Underway, the Grumman demon-
strated adequate s and stability,

but two less desirable characteristics
were revealed: 1. a wet carpet under-
foot and 2. slight flexing caused by in-
dependently twisting pontoons. Both
problems could be corrected by in-
stalling a full-length splash plate
between the deck and pontoons, a
standard component on the rest of the
fleet. A redesign of 1990 model engine
boxes is glanned by Grumman, which
will cut down on turbulence and help
solve the wet-carpet problem.

One successful element is the twin-
shelf design on the transom, replacin
the swim platform. Fishermen wi
find these useful for installing two 6-
gallon fuel tanks, for extended range,
and dual batteries, for running elec-
tronics and positioning motor., The ar-
rangement also keeps gasoline and

Gupmzf"s';-iﬂrnu ROYALE

battery acid as far away from passen-
gers as possible.

As mentioned, the Grumman is a
spartan fishing platform, and fit-and-
finish was not a strong suit. This was
especially evident in the jury-rigged
binnacle control muuntin% with deep-
Iy protruding through-bolts, squared
corners (instead of rounded) on the
coffee table/ice chest, and vibration
rattling while underway.

The key to the Grumman's appeal is
price and in this area it's easily the
fleet leader.

Harris FloteBote 280
Royal Heritage

It's impossible to find a straight line
or squared edge on the 280 Royal Her-

TEST PARAMETERS

Boats were propped, tuned and equippead by
manufacturer. Speed and timing data are
result of amagﬁ four test runs with two
adults aboard malched fusl loads, Deci-
bel levels were measured at helm in dB-A at
idle speed and wide-open throttle (WOT).
Fun tactor (1-10) is a combinafion of layout,
teatures, versalility, operational ease and
comfart, which is as important 1o a pontoon
boat as top speed s to a muscle boat.

itage, which takes curvilinear design
to new heights. The Royal Heritage
melds the best of upseale aluminum
and fiberglass construection into a
highly stylized look where every ele-
ment consists of flowing lines and
sWeeping curves.

The deck is laid out in two semicir-
cular modules, each comprised of
deeply cushioned seats centered
around a coffee table/cooler (forward)
and pedestal-mounted table (aft).
Curvilinear shapes even extend to
cabinets, consoles and the sturdy alu-
minum railing enclosing the deck.

In addition to new-age looks, the
Royal Heritage is easily the Rolls-
Royce of the fleet. Upholstery is espe-
cially soft, smooth and well padded. A
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MAKE MODEL GODFREY 2600 SANPAN ROYALE GRUMMAN 20 FISH "N FUNSHIP
LOA/Beam Welght Fuel Capacity 26'/8'/2615 Ibs. 18 gal. 20'/8'1500 fbs./12 gal.
Deck Space (sq. fi.) 118.9 8q. L., functional 3-module layoul 101 8q. E:;ﬁtrudunn-hﬁa deck space
Stowage (cu. fL.) 34.8 cu. ., clever overhoad compartmants 24 cu. i, huge livewsll
Engine Yamaha Pro 50, bigger outboard nesded Nissan 50 hp, outboard with powar trim
Decibel Level (dB-A) idie'WOT 60 oB-A/B8 dB-A, quiat and smooth running 73 dB-A/85 dB-A, vibration and rattling
Top End {mph) 20 mph, less with saveral passengars 20 mph, but bare mimimum
Accelaration 0-20 (sec.) B.73 sac., dacant tima reveals affective dasign 11.01 sec., slowest in flesat
Fit & Finish Despite daduxe approach, & few nits to plek Spartan approach malches allordable prce
Fun Factor {1-10) B, dazzling high-tech leatures, smooth performer 8, lishing machine with recrealional possibilities
Price $18,268, complata package $B8TS, complete package
Menutacturer Address Godirey Marine, 22787 County Rd., Grumman Boats, Box 549,

Elkhart, |N 46516, (219) 522-8381 Marathon, NY 13803, (607) B48-3211
Marine Aluminum—Most pontoon In-dash chart Small, spare unit
boats are constructed of 5052 alloy. recorder, unencumbered by
This aluminum alloy contains 2.2 per- Fully loaded engine Instrumen-
cent to 2.8 parcent magnesium, which command console tation. Minimalist
contributes to its extremaly high level High-mounted apfvmarh is accept-
of corrosion resistance. Thickness for easy-to-monitor able in fishing
sheat or coil aluminum is measured in Instruments. maodel. Plenty of
gauge, which is a parcentage of an Comfortable and room for fish
inch, For most pontoon applications, accessible contrals, finder and other
.050 gauge 1o .070 gauge IS used. Plenty of legroom. electronics.
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short list of plush amenities includes
stereo stack unit, wet bar, instru-
ment-studded command console, 5-
gallon freshwater tank, fold-up
changing room with enclosed marine
head, fold-down arm rests on sofa-
style seats and liquor cabinet. The
helm, of eourse, is fully tricked out
with instrumentation and there is
enough seating to rival a small-town
movie theater. The price also reflects
itz royal heritage—327,300.

Not surprisingly, the Royal Heri-
tage was ultrastable, due in part to its
fleet-leading length (28 ft.) and
weight (3190 pounds). Despite its
size, the Royal Heritage handled ef-
fortlessly and ran with surprising
swiftness (28 mph). The latter is due
to a big, smoo -runmnﬁnaﬂ-hp Ya-
maha sterndrive powerplant, the only
/O in the fleet.

Fit and finich, as mentioned, is su-
f)erh throughout. Welds were flaw-

ess, structural elements solidly
supported and seat frames construct-
ed of durable rotoeast.

It was hard to find nits to pick on
the Royal Heritage, but there were a
few. For example, the heavy plexi-
glass door on the liquor cabinet
sagged somewhat on its hinges. And

GRUMMAN 20 FISH'N FI..IHIHIF

the eye, cut off a lot of usable area,
and 2. sterndrive engine, which occu-
pies more space than an outboard.

But this upscale 28-footer has space
enough to burn, and luxury-seeking

boaters will applaud the final result.
Misty Harbor
M 12000

Our Misty Harbor test machine raised
a few eyebrows when it came off the
trailer rigged with a Merc 150 out-
board. It raised even more when it
clicked off radar-gun speeds of 46
mph, nearly twice the speed of the
other boats in the fleet. With after-

the others, but instead of rounded,
barrel-type aluminum floats, the bot-
tom of the Misty Harbor floats are
configured like the letter W. Punch-
ing the throttle pushes these foam-
lined pontoons onto the tips of the W,
gimilar to being on plane,

How do these radical pontoons be-
have at speed? Steering required
more effort to t:ancL er torque than
the rest of the fleet, but not enough to
be aggravating. is true, cor-
nering is EWd and, overall, the ride is
stable and d

In addition to being a speedster,
this 20-footer is a functional ﬂahin

two design choices were made at the market props, the boat scorches the  platform with two bow-mounted

expense of deck space: 1. curvilinear  water at 50 mph. estal seats and a casti

seating modules, although pleasing to At first glance, it looks similar to  dered by forward rmlamiﬂn the g'at&ﬂ
are open. Other features include
built-in cooler and seating for 10.

Higher speeds demand greater
structural support, such as extra
bulkheads and crossmembers, so
many of the Misty Harbor’s notewor-
thy construction details are hidden,
On the surface, the boat is adequately
appointed and a si

ignificant portion of
e $13,999 retail Prir.:e. no doubt, is
consumed by the big Merc engine.
HARRIS 280 ROYAL HERITAGE MISTY HARBOR 2000 Stm“.:E at::u_-:‘turn] anunﬂn«!ma and on-
28873190 1bs. /25 gal, 20'/8'/20001bs./18 gal. deck simplicity are the 'if:;ﬁ’;m of

' : : the Misty Harbor, it's ofind a
L 1 117.8 sq. L., curviknear dasign. roomy 108.7 8q. i1, large bow area extends beyond rail ﬁt aml msh fallmg Perhapa, t.l'.ll!

56.9 cu. fi., immanse compariments 28.5 cu. fi., sterm area can accommaodate skis b1ggest overall negative was fuel con-

Yamaha 130 hp, fieat’s only sterndrivi Mercury 150 hp, bigges! outboard in fiset Iftmn—lﬁﬂ-hurses at full gallop
70 dB-A/91 dB-A, sturdiness dampens noise 52 4B-A/D2 dB-A, prodictable whine at 1op end wor up a hlg thirst, especially push-
Hnmh,gmdsmd‘rulafqamat 48 mph, lleal speadstar, with righl prop 50 mph A]thnu h l‘.hil! g R
5.01 sec., surprisingly responsive to throtile 4.6 soc., hole-shat champ go agains% the M&EE:E leisurely
Marveious crattsmanship and attention to detail Claan detailing throughout, solid construction ntoon-boat hfe&tylﬂ M]Bt.}' Harbor
8, luxurious feal, Rolis-Aoyoe of pontoon world 7, ideal for skiing and fishing, on the lean side as carved out a unique niche and

$27,300, complete package 12,989, includ ne many boaters will find the option of
= e speed hard to resist.

Harris PO, Box 264, isty Harbor, 1112 Twenliath 5L, +
L.ﬁmwuwm,{zm}mnn m 14, 50548, :515}332%222 Besides hours of tape measure,
— stopwatch and radar-gun work, our
mfw - three days on expansive Lake Hicko-
high-mounted ry included some time for fishing, ski-
instruments. ing and scenic cruising. It was part of
In-dash depth our job to determine if these pontoon
m e boats are truly the versatile, good-
exemplity time party platforms they're cracked
Rolls-Royce up to be. Our conclusion is they are.
approach. Look, somebody had to do it! ™
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MAGNAVOX AZB390

The addition of digital audio
compact disc players puts new
demands on portable stereos.
The Magnavox AZB390 | $380)
uses a dymamic boost clrcult to
handie CD's deep bass.

I-FFITOGO

The boom box is getting a sonic and stylish upgrade, and moving from
the park to the parlor. We try out 12 top portable audio systems.

BY FRANK VIZARD, Contributing Editor; PM Photos by Brian Kosoff

OW MUCH BOOM is in a
boom box? That's a ques-
tion rattling everyone's
ears since one was first
shouldered by a dude strutting down
the street to a portable beat. Portable
stereos, as they are known in gentler
society, have since graduated from
the cityscape to the picnic knoll, the

college dorm, the vacation home and
the land of the guest bedroom.
Respectability for the boom box?
Serious hi-fi fans might scoff at sucha
notion, and with good reason. Porta-
ble stereos generally suffer from too
much distortion, identifiable by the
THD (Total Harmaonie Distortion) fig-
ure tattooed to a specification sheet,

A THD figure of 10 percent at 1 kilo-
hertz is not unusual. Generally, the
THD of quality home hi-fi components
is less than 1 percent.,

Portable stereos, nonetheless,
have adopted a more dignified swag-
ger since their recent association with
the digital audio compact disc. The in-
clusion of CD players has prompted

SONY CFD-454

YORX DP-1515

The loudspealkcers of Somy’s CFD-454 | 5320) are detachable, for flexible placement
In. woolers dellver good bass from CD. radio or cassette, A subwoofer siot In the base of the Yorx DP-1515 | $400| enhances bass reproduction
from the attached speakers. Tone may be further adjusted with a 4-band graphic equalizer.

32

that dellvers the best stereo effect. Large 4.7-
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manufacturers to improve the sound
of the basic box through more amplifi-
er power and better loudspeaker per-
formance. More watts means less
distortion at high-volume levels. And
sinee distortion is most prevalent in
the bass region, the new CD boom
boxes have loudspeaker sections with
larger bass-woofers, subwoofers, or
enclosures that are optimized for low-
frequency sound propagation,

Trial-by-music

PM listened to a dozen top-of-the-line
CD boom boxes to see if they deliv-
ered on CD's promise of erystal-clear
digital sound. All together, they were
a weird-looking crew—some boxy,
some sleek, some curvy, and all differ-
ent sizes. Their specifications and
features are listed in the chart accom-
panying this report.

We were particularly curious about
how loudly the machines could be
played, without distortion. With
CDs, the sound should be clean and
the boom should be mean. Any boom
box can play loud, but the boom must
be listenable. To measure the boom,
we used a methodology that could be
easily duplicated in any hangout—a
trial-by-musiec.

Each boom box was placed on a ta-
ble at the narrow end of a 12 x 16-ft,
room furnished like a typical den or
family room, with both reflective and
absorptive surfaces. A sound-pres-
sure level meter was aimed at the mu-
gic source from 12 ft. away—an
average listening distance. We mea-
sured the “boom” or sound pressure
level (SPL) by raising the volume un-
til we heard distortion in the music—
either muddy bass, indistinet voeals,

JVC RC-X510
A separate subwoofer powered
by its own 5-watt amp generates
plenty of boom from JVC's RC-
X510 [$320). Up to 20 selections
may be programmed on the
bullt-in €D player.

sereechy treble or any combination of
aural affronts. For our ears-on test,
we plaved classical, jazz and rock se-
lections recorded on CD, specifically,
the “Fasch Concerto For Trumpet”
by New Orleans artist Wynton Mar-
salis, “Rockin’ At The Regas" by Den-
ver keyboardist Rob Mullin and
“Maggie's Farm™ by the Irish rock
band U2,

Just how much boom each CD boom
box generated is indicated in the ac-
companying chart. The highest SPL
figure, 98 dB (decibels), was generat-
ed by Sony's CFD-454 model. Most
machines generated more than %0 dB
while the lowest was 85 dB. To put
those numbers in perspective, consid-
er that U.S. Department of Labor
noise guidelines state that a 100 dB
level is permissible for a 2-hour dura-
tion per day while 90 dB is permissible

SHARP GX-CD10

Sharp's GX-CD10 | $400) offers programmable CD, three bands of equalization, tape-to-tape dubbing at normal and high speeds, detachable
loudspeakers and, as with all the machines, AM/FM, Weighing in at 24 pounds, Sanyo’s MCD-950 | $800| boasts two CD players and tape decks.
A tubular acoustic horn atop the unit couples two speakers for enhanced bass output.
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HI-FITO GO

GEMERAL ELECTRIC 3-7045

TOSHIBA RT-80B9

Subwoofer effect and detachable

kers are standard issue on General Electric’s 3-7045 portable | $320). So is the 5-band graphic equal-

loudspea
Izer, and CD player with 20 program tracks. Normal and high-speed tape dubbing. and 16 programmabile CD tracks, are features of Toshiba's
RT-808% | 3480). Output power is 5 watts per channel, through two fixed speakers.

for 8 hours per day. A level of 30 dB is
typical of the noise heard in a car in
daytime city traffic. Daytime noise in
a Lypical home averages 60 to 70 dB.
Live rock concerts register 120 dB at
front-row-center, The threshold of
painis 130 dB,

Handling the boom

Sinee bass notes generally require the
use of large speakers, or woofers, it
stands to reason that small, portable
stereos would have trouble with the
lower portion of the musical spec-
trum. Boom-box manufacturers use a
variety of methods to get big bass
from a small package—some of them
are quite ingenious.

Sony, for example, uses perhaps
the largest woofers practical for a
portable, each measuring 4.7 in. in di-
ameter, But large woofers mean the

CFD-454 is not very compact. It's the
tallest of all the machines we re-
viewed, at 11%:in.

Deeper bass is achieved by the
Alwa E‘-A—[]WHU even though its
wuoofer size is also 4.7 in. Unseen by
the eve is a 4-in. subwoofer speaker
firing through a port in the base of the
CA-DWSL. A subwoofer is a speaker
that handles only the lowest bass
notes. The port enhances the output
of the small subwoofer, and allows
Aiwa to use a smaller enclosure than
might be required otherwise. The
CA-DWIT winds up being slightly
wider and deeper but not as tall as the
Stml).. CFD-454,

& more-compact portable stereos
use the same ported-enclosure tech-
nigue for their woofers, to generate
greater bass from a smaller space
without a subwoofer speaker. In some
instances, as with the Panasonic RS-

DX650 and Soundesign 4955, the
subwoofer effect is achieved or aug-
mented by an electronic extra-bass
cirenit. This boosts low frequencies at
low volume levels and reduces them
at high volume levels to prevent boom-
iness or muddy bass. The extra bass is
controlled by an 0NOFF switeh,

The most elaborate subwoofer sys-
tem used is found in Sanyo's MCD-850
machine, It uses a separately ampli-
fied woofer coupled to a passive radia-
tor by a long tube that acts as an
acoustic horn. The system, which
looks like some kind of acoustic parti-
cle-generator that escaped from the
lab, supplements a pair of primary
full-range speakers. Subwoofer out-
put is controlled by twisting a throttle
on the tube into one of three positions,
depending on how much bass you want.

Yet another way to manipulate
basa output ie by using the graphie

£400
Wattage' 32%2+-10 | NA 3ax2 2x2+8 | 3.5%2 1M=2 MA w2 252 ax2 Em2 Ex2
SPL (d8) 98 a5 25 g2 93 92 a7 93 B85 58 Bg ]
Spaakers A A A 8 B A B A B A B B
Subwooler Yizs Yes Yes Yes Yes Mo Yes Mo Yes Mo Mo Yes
Casseties 2 2 1 2 2 1 2 2 1 2 2
Dubbing® N+H N+H M N+H M+H N N +H N-H N N+H MN+H
CD Section:
Number of DACs | 2 1 1 1 2 1 1 1 1 1 1
Cuantization 15-hit 16-bil 13-bit 14-bit 168-bit 16-hit 18-bil 16-hit 13-bit 18-bit 16-bit | 186-ba
Oversampling 2u 2x LE: 1x 2u du 2x 2x LB 2= 2= i
Program Tracks 16 25 18 20 24 35 30 20 16 o 18 32
EQ Bands 4 4 5 3 i 5 3 3 3 5 o 4
Battories (Dcells) | B g ) ;] a 10 & 8 a 8 8 8
Weight® 18 15 14 15'% 18 15 24 12 @ty 14 12 18
Siza{WH/D)* 28118 2Tm | 28 M 28m8 |28m9 |29N08 | 25M0M | 2588 |arham |2a7m | 2408
Orther EGHI FGHI _CEFGH| D H
(A)Detachable speakers. (B) Fixed speakers. (C) TquDplelrnru (D) Intemal and external microphanes. (E] Mixing microphone. (F) Optional surround-sound
kers., (@) Wirsless remate controd, (H) Timer operation, (1) Dolby B noisa raduction
*Internal rechargeable battary. **AC oparation :mhr
1 Watts per stereo channel, plus subwooler mm ratings fisted hers nt the output at 10-percent total harmonic distorion.
Manutacturers are not required 1o publish power ral:mgs purlabla audio squipment. 2 Recording at Normal (N) and High (H) speed. 3 Without batteries,
rounded to the nearest hall-pound. 4 Rounded to the neares? nch

o4
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SOUNDESIGN 4955

FISHER PH-D850

The Soundesign 4955 Is the least expensive CD portable in the group. Yet it offers tape-to-tape dubbing at normal and high speeds, 16 pro-
grammable CD tracks, and subwoofer bass. Fisher's PH-D850 | $800) uses an Internal rechargeable battery instead of D cells. A subwoofer rein-

forces bass production from the detachabile speakers, and it has 25 programmable CD tracks.

equalizer included in 11 of the 12 boom
boxes reviewed here. Indeed, the ex-
tra bass available in the Panasonie
RS-DX650 is regulated with the 100
Hz slide control. Other slide controls
of the graphic equalizers manipulate
the amount of midrange and treble in-
formation present in the music. The
more slide controls or bands avail-
able, the more you can manipulate the
sound to your liking.

CD features
Sound quality is only as good as the
source material, and the compact disc
is the best there is. While there is
some variation among the 12 evaluat-
ed in terms of the number of digital-
to-analog converters (DACs), the
quantization and sampling rates
—factors that can influence how well
a CD player performs—PM found the
compact dise performance of CD
boom boxes to be competent. Only the
Yorx DP-1515 exhibited significant
tracking problems. Two models, the
Soundesign 4955 and the General
Electrie 3-7045, had audible machine
noise akin to a fly buzzing in your ear
when the CD player was first ac-
cessed. This annoyance did not affeet
their play, however.

A look at the accompanying chart
will show that not all CD players are
created equal—either among this

group, or between the boom-box CD
players and conventional home CD
players. Let's take quantization, the
number of bits in the player's digital-
to-analog converter. Most home play-
ers use 16 bits or more to resolve the
audible range of frequencies from 20
Hz to 20KHz. The boom-box players
with fewer than 16 bits do not pretend
to handle the lowest and highest fre-
quencies, which might be present
only in some classical music. As for
oversampling and the number of
DACs, most home units today per-
form at least 2x oversampling and
use two DACs, The CD players in the
boom boxes are similar to first-gener-
ation home players: Very good, but
with room for improvement.

Many of the features in home CD
layers are also available in CD boom
oxes, but the mix is often different

from machine to machine. Only Sony's
CFD-454 lacked programming eapa-
bility although random shuffle play is
available. Some, like GE's 3-T045, of-
fer programmability but not random
shuffle play. Audible fast forward and
reverse within a track was not always
offered either.

Conclusions

Overall, the JVC RC-X510 and Mag-
navox AZE390 represent the best val-
ues of the group in terms of styling,

sound quality and mix of features at
an affordable price. The Panasonic
RS-DX650 is also a notable value due
to its high power, superb CD per-
formanece, detachable speakers and
reasonable cost. The much costlier
Aiwa CA-DW9U, Fisher PH-D&50
and Sanyo MCD-950 are tops in the
knock-'em-dead-at-any-price catego-
ry. It's worth noting that the Fisher
unit operates only on its own re-
chargeable batteries or on AC, and
the Sanyo on AC only. Their manu-
facturers view them more as “trans-
portable” systems than marching
bands—and include infrared remote
controls for convenience in the home.

Actually, none of these boom boxes
is meant for street walking. Every
CD player in the bunch is very sensi-
tive to vibration and will skip or stop
at the slightest shock. In this regard,
this gang is not as tough as it seems.
They all do best when they're stand-
ing still. If you must parade, stick to
cassette or AM/FM radio playing.

On the plus side, all of these ma-
chines ean double as a CD player fora
home component system. CD output
jacks allow for easy connection to a
component amplifier or receiver. In
this respeet, CD boom boxes fulfill
their promise of good sound while of-
fering flexibility in how they're used

+ and where they're played. L

PANASONIC RS-DX650

A separate 10-watt amplifier powers a downfiring 4-In. subwoofer in Alwa’s CA-DWSL), The detachable speakers are driven by a 3.2-watts-
per-channel amp. Remote control is included. You can program up to 34 tracks on a CD with Panasonic’s RS-DX&650. An extra-bass circuit in the

S-band graphic equalizer enhances low-frequency output from the detachable speakers,
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Recent treasure finds foretell an era in which technology will open up the dark world
miles beneath the sea and put millions up for grabs. -

BY ABE DANE, Science/Technology Editor; PM lllustration by John Berkey

TWASJUST a ghost of an image on the TV moni-

tor, a shapeless blossom of multicolored pixels

smeared across the sereen. But for Tom Thomp-

son and the erew of the dilapidated search vessel
Pine River, it was the end of a rainbow. After a quest
that stretched back almost 20 years and had consumed
millions of dollars, they had struck gold.

What flickered before them in the jury-rigged control
ronom was a sidescan sonar readout representing the
wreck of the S.S. Central America lying a mile and a
half below. Lost 130 years before in hurricane-swept
waters 200 miles off the Carolinas, the Central Ameri-
ca had been the Titanic of her time, taking with her 425

iy

men and nearly three tons of newly minted gold coins
and bars—possibly worth as much as a billion dollars at
today’s prices.

How Thompson's Columbus-America Discovery
Group came to find and recover the ship's treasure is an
extraordinary tale, many details of which are just be-
ginning to emerge through a shroud of secrecy that Da-
vid Graham, editor of Sea Technology magazine,
guipped “would put the National Security Couneil to
shame.” But it is more than a story of the resourceful-
ness and perseverance of a féw men. 1t is a story predi-
cated on technology. The reason that Thompson chose
to go after the Central America when he did was that,
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for the firit tifigy the epabilities e:mea_j.g give him
good of success, -
The implicatians of this far beyond a single
trove of gold bullion. Impmvamenﬁm roboties, sub-

mersibles, deep-ocean bﬁ;-athmg apparat :,h d sonar
search equipment now promise to bring withineach a
wealth of gold, scientifie knowledge and natiigal

sources scattered over the vast expanse of ooéi
that accounts for the majority of our plme ﬁ_'
things that weren't pnsszhle before, are pos

As for what the future will bring, Stwem; helieves
POPULAR MECHANICS & IANUARY 1990 -




DEEP QUEST

that the Central America find just
scratches the surface of what the new
technologies will be able to do. Al-
though it may have seemed like sheer
science fiction, many experts are sur-
prised at how much of the movie, “The
Ahbyss," will soon be feasible.

Mechanizing the
Omne remarkable fact about the still-
ongoing recovery of gold from the
Central America is that it has in-
volved absolutely no human presence
below the ocean. This attests to the
markedly improved ability of Re-
motely Operated Vehicles (ROVs) to
perform complex tasks and transmit
data to operators at the surface.
After locating the wreck in 1986,
Thompson's Columbus-America Dis-
covery Group secretly set to work on
an ROV called Nemo. Although erude
in appearance, the 12,000-
und homebuilt device uses
eading-edge technologies.
Its modular design allows
it to be configured with dif- J
ferent combinations of im-
aging and manipulating
equipment for different mis-
sions. Among the attach-
ments is a 5-camera boom
that transmits realtime,
high-resolution 3-D images
to the surface. Manipulators
include a dustpan-like device
that sweeps up objects witha
jet of water, robotic arms
that transmit tactile feed-
back to operators on the sur-
face, and an injector that
envelopes groups of objects
in blobs of fast-hardening
silicone so they can be re-
trieved in exactly the same
arrangement as they were
found in on the sea floor.
Thompson strongly be- |
lieves that vehicles such as
Nemo can do anything divers
or manned vehicles can do at |
far less cost, and without risk
to human life. And, indeed,
the ROV has demonstrated
impressive capabilities at
depths thousands of feet
greater than any diver can 5
reach. But as robots are be- &0
coming better substitutes for |
humans, humans are gaining §
the ability to go where only
robaots could.

Man and the sea

Sending men below about
500 ft. presents daunting
physiological and technical

evolved to work at atmos-

pressure: Divers breathe hydrogen mix
problems. The human body ":l:r than 1700 fr. MLI?FTILWIMJMIM

approach, keeping the diver at sea-level pressure, while preserving

psi. When hydrostatic pressure bear-
ing down on each square inch of a
diver's body creeps past about 220
psi, the strain begins to show itself in
a bizarre spectrum of effects. Stand-
ard saturation diving techniques be-
come inadequate as air becomes so
dense that it's physically difficult to
breathe, and highly pressurized
breathing mixtures begin to transfer
normally inert gases to the blood in
toxie amounts, Less well understood
is a condition known as HPNS (High-
Pressure Nervous Syndrome), which
strikes unpredictably and may debili-
tate divers with hallucinations, nau-
sea and convulsions.

The French commercial diving firm
Comex has been experimenting with
mixtures incorporating hydrogen to
counteract these effects. Hydrogen
acts as a narcotie, quieting the psy-

ol

»

=

pherie pressure—about 15 much of his dexterity.

58
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while

chomotor disturbances of HPNS.
And since it is the lightest of all gases,
breathing effort is reduced. In open
ocean trials, Comex divers used the
hydrogen/helium/oxygen mix to work
for six days at 1700 ft.

With any gas mixture, however,
the need to decompress pradually re-
mains a serious obstacle to efficiency.
After these dives, Comex's divers
needed to spend nearly three weeks
locked in a decompresegion chamber,
The reason for this is that at great
pressures inert gases in the breathing
mixture saturate the blood, and if re-
leased too quickly will form bubbles,
leading to a potentially fatal case of
the bends, But this may have a solu-
tion, too.

Breathing liquid

One sure way to prevent inert breath-
ing gases from building up in
the blood would be to convey
oxygen to the lungs by a dif-
ferent medium. Radical as it
sounds, experiments have
shown that a liquid fluoroear-
bon might Ela_v such arole.

Hesearch into fluid breath-
ing goes back to 1962, when
Dr. Johannes Kylstra of
Duke University found that
mice could be sustained for
hours on a hyperbarically
oxygenated saline solution.
Soon afterward, it was dis-
covered that biologically
inert fluorocarbons could
transport far more oxygen,
opening up the possibility of
supporting human beings.

he remaining problem—ab-
sorbing CO, butldup from the
lungs—was solved by Dr.
Kylstra in 1976,

The most advanced ex-
periment he performed was
filling one lung of an unanes-
thetized volunteer with salt
water. “The diver told me he
couldn't tell the difference,”
says Kylstra. The more effi-
cient fluorocarbon medium
| was never tried on humans.
Although it had worked in a
variety of animals, it was
thought to be too risky.

Exactly how far a liguid-
breathing diver could de-
scend is uncertain, Kylstra
says “theoretically any depth
would be achievable,” but he
cautions that anesthetics
would be needed below about
2000 ft. to ward off HPNS.

Why go to all this trouble
to send a human where a ro-
bot can go relatively cheap-
ly? Man's still unparalleled

l
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dexterity is one reason. As Frank
Busby, one of the world's leading ex-
perts on submersibles, says, “a man
can elose his eyves and tie a knot,” a
task still impossible for a machine.
The human advantage was neatly il-
lustrated in Comex's dive, when an
ROV monitoring the divers fouled a
prop in a nylon rope, and had to be
freed by adiver,
Another approach to putting man's
:ime ability to perceive and react on
ttom is to use a hard suit, which
ellmmates the need for decumpresa
sion by maintaining normal atmos-
pheric pressure around the diver, For
almost 300 years, a way has been
sought to prevent the joints in these
rigid-shelled suits from seizing up
when exposed to the tremendous
loads produced by hydrostatic pres-
sure. A recently developed oil-filled

POPULAR MECHANICS ® IAMUARY |5%0

rotary joint that uses a movable pis-
ton to equalize internal and external

ressures seems to have the problem
icked, The Newtsuit, manu}a{!tured
by International Hard Suits of British
Columbia, uses the joints to give
divers 75 percent of their n mao-
bility. Although present versions of
the suit are limited to 1000 ft. by the
strength of their aluminum shells, the
joints themselves remain flexible toat
least 2000 ft. That depth should soon
be achievable through the use of car-
bon-fiber composite shells.

The quest for goid
Of all the technologies aiding our ac-

cess Lo the treasures of the deep, the
one that has probably advanced most
rapidly in recent years has more to do
with pinpointing targets than with
reaching them. The sidescan sonar rig

that found the Central America
searched 1400 sq. miles of ocean 3000
to 10,000 ft. deep in 40 days. That's
10times the area searched a few years
ago for the Titanic.

Known as the SeaMARK 1A its ca-
pabilities spring partly from a 2-body
towing system (see illustration) that
decouples the sonar sled, or towfish,
from the movements of the ship. At-
tached to the towfish are a pair of so-
nar transducers operating at 27 and
30 KHz. At these relatively low fre-
quencies, sonar is capable of long
range, bul resolution is normally
poor. In the case of SeaMARK, how-
ever, the tradeoff is minimized by the
stability of the towfish and by the use
of advanced image-processing tech-
niques. Set to its maximum swath
width—5000 meters—the SeaMARK
can make out objects about 2 meters
across, Focused in on a swath 500 me-
ters across, it can spot a 25-centime-
ter ohject 20,000 ft. below.

It was in this high-resolution mode
that the Columbus-America group
narrowed their list of likely targets to
a hit parade of five, one of which
turned out to be the Central America.

Now, three years later, much of the
wreck's treasure has been raised, and
it's already clear that their backers
will make a handsome profit,

But who knows how many untold
millions are still up for grabs 20, 'I)Dﬂ
leagues beneath the sea.

HOMING IN ON CENTRAL AMERICA

WINCH WITH
18.000-FT. CABLE

GPS NAVIGATION

a9
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AUTOMOBILES

LONG-TERM

TEST CARS

T'S GOODBYE to some old
friends, and hello to some new
faces in the PM garage.

The Miata is the distillation of all that
was wonderful about the British
sporting roadsters of the "50s and
'60s—the Triumph TR-3, the MGB,
the Austin-Healey—and the omission
of all that was bad: balky starting,
heaters that didn't, windows that
leaked, tops that leaked more than
the windows, marginal handling and
intermittent electrical systems.

Our Miata came to us with 113 miles
on its odometer, and now with a little
aver 1033 miles, we have yet to dis-

MAZDA MIA

cover the first flaw. The top, a simple
2-latch manual affair, is child’s play to
operate—you can do it one-handed,
without leaving the driver's seat—
and it seals tightly, Controls are also
simple and well marked. The simpli-
city extends to manual roll-up win-
dows, manually adjustable exterior
mirrors and no cruise control.

One manually operated item we
wouldn't change under any circum-
stances, even if there was an option of
doing so, is the 5-speed gearbox. With
its close ratios and short, precise
throws, it is an absolute joy to use.

The Miata’s 1.6-liter dohe 16-valve
Four, adapted from the 323 sedan,
is well suited to this application—

strong enough to make the driving
fun, economical enough to yield an av-
erage 28.4 mpg so far. It can be a bit
buzzy inside the car at freeway
speeds, but the noise is the kind that
brings joy to a driver's heart.
And that's exactly what we expect
this car to do in the months ahead.
—Tony Swan

Pontiac Trans Am GTA
The question was, can a high-perform-
ance sports car serve satisfactorily as
daily transportation? The answer is:
Yes, if you're willing to put up with
some headaches and annoyances.

On the positive side, you have the
car’'s performance. [t's there in
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spades in this 350-cu.-in., fuel-inject-
ed roadburner, every time you punch
down the throttle. As we said in our
first installment, the Trans Am GTA
is one of the fastest ears you can buy.
Just as exhilarating as the Trans Am's
straightline performance ig the su-
perb handling and responsiveness
built into the chassis.

Now here's the downside.

You can fit a couple of kids comfort-
ably in the back seat, but that's about
it. Adults are limited to rides of 5 min-
utes or less duration. After that,
you'll have a screaming basket case on
your hands. Capacity for luggage,
grocery bags or whatever isn't bad.

POPULAR MECHANICS ® JAMNLIARY 1930

PONTIAC TRANS AM GTA

Another disadvantage of a high-
performance car in daily use—fuel
mileage or lack of same. In just under
10,000 miles, we averaged 19.1 mpg.

But here's the real bummer, Own a
car like this and, sooner or later,
you're going to come out of someplace
and find that some moron has tried to
steal it.

It happened to us when we had
about 3000 miles on the clock. The car
was left in a busy supermarket park-
ing lot in midday. We eame out 20 min-
utes later to find the door open and the
entire steering column ripped up with
wires hanging everywhere. We called
the local Pontiac dealer, Sun Pontiac

PR PHOTO BY CLIFF GREOAAER

in Wantagh, New York, and ex-
plained the situation. We asked to
have the car towed in and repaired.
The rude person on the other end of
the phone told us to call back in two
weeks to make an appointment. The
next closest dealer was Benjamin
Pontiac in Rockville Centre, New
York. Mike Reed, the assistant ser-
vice manager, was very cooperative
and courteous. He had the car flatbed-
ded to the dealership that afternoon.
For a mere $711.36, the car was back
in service about a week later.

So, should you buy a high-perform-
ance sports car to use every day?
Hey, how much are you willing to put
up with? —Joe Oldham

Ford Thunderbird SC

At 4500 miles our Thunderbird Super
Coupe has lost some of its eye appeal.
But we can’t blame Ford for this.
Rather, we can only wish a pox upon
some anonymous mouthbreather who
smashed the right side mirror and left
a gouge in the door and rear quarter
panel. Thank yvou very much.

The more we live with the T-Bird's
supercharger, the more we think this
is a sencible installation for a perform-
ance car that's likely to see extended
duty in urban environments. Engine
response is wonderfully quick—we

FORD THUNDERBIRD
"‘*&: SUPER COUPE
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LONG-TERM TEST

never tire of watching the boost
gauge snap to attention instantly. For
all its weight, the Super Coupe is also
gratifyingly agile.

Fuel economy continues to range
between 15.5 and 21 mpg, though we
have yvet to make an extended open-
road run with the car. That's an expe-
rience we look forward to.

—Tony Swan

Pontiac 6000 STE AWD
Inthe last episode, we mentioned that
the 6000 All-Wheel-Drive version
was being dropped. Our gources were
mistaken, and "90 AWDs should be in
good supply at your local dealer,

After an initial few months of good
behavior, our ear began to have a
number of minor, transient electrical
problems. It started with the wind-
shield washer fluid level warning on
the instrument panel coming on at
random. Then one day, the fuel injee-
tion occasionally forgot how to idle,
stalling the engine anytime the throt-
tle pedal wasn't held down. But when
we parked it for an hour, everything
was fine again—for a week or so,

We saw sub-20-mpg fuel economy
throughout our 9-month test, perhaps
the only real disappointment in a real
4-season car.

Aside from these problems, our
6000 has done yeoman service in com-
muter service. The all-wheel-drive
differential lock has never been used,
and we suspect few will need to. The
sure-footedness in slippery condi-
tions, combined with the ABS brakes,
make it a super ride for winter in the
Northeast. We hate to see it go.

—Mike Allen

Mazda MPV

Mazda can't quite decide if our MPV is
a car or a minivan—and neither can
we. It looks like a minivan, but it
drives like a car. It's even got a car
door on the right side, not a sliding
van door.

Uzing the driveteam from the 528
sedan, the MPV has plenty of steam,

S

although the automatie transmis-
sion's shifter, located on the steering
eolumn, is the vaguest, mushiest,
cheapest oar we've seenina long
time. It seems out of character, as the
rest of the van—er, car, er, MPV—
seems well done indeed.

Or test car came loaded with the
usual sinkful of options, stickering at
$16,421. —Mike Allen

Ford Club Wagon XLT
Our 460 V8-powered Ford Club Wag-

B M iy o

on XLT went through an entire race
season hauling around our '89 Saleen
55C Mustang, a 22-ft. Haulmark race
trailer, and enough spares to provide
logiztical support for the overthrow of
a Third-World dictatorship, The huge
460 never failed to start, never failed
to provide enough towing power, nev-
er even whimpered. However, as
with any towing vehicle asked to tow
a load longer and heavier than itself,
we were always constantly aware of
the extra weight tagging along.

b [T PR PO TO BY HUMPHREY SLITTOMN, JCEMTER AND BOTTOAM| PR PHOTOS BY GEOFFREY HEWTTT

Mileage in this severe service was
7-8 mpg, climbing to 12 mpg in unlad-
en freeway driving. It did have a dis-
tinet appetite for 89 octane or better
fuel. The engine pinged badly on 87.

Aside from the melted water hose
we mentioned in our last report (Sept.
"898, “Long Haulers,"” page 62), we
never had a bit of trouble with this ex-
cellent strong-as-a-bull vehicle.

Before choosing it for your tow ve-
hicle, however, be aware of two
things. First, it's too big to fit in some

s T

FORD CLUB WAGON

garages, even commercial parking es-
tablishments, Second, there aren't
too many 460-powered vans around
with dual exhausts. Those two pipes
interfere with many off-the-shelf tow
hitches.

Now that the race seaszon is gone,
80, too, is our Ford Club Wagon.
Thanks for all the good service.

—Mike Allen

Winnebago Chieftan

Aside from a small fender-bender
with an Acura that got the worst of
the deal, an auxiliary generator motor
with an appetite for oil (1 quart/10-12
hours), and some interior trim that
keeps winding up on the floor, this
home-away-from home for our race
team has been a real joy to have
around. Nobody is confusing it with
the Miata—it's built on a truck chassis
and it drives like a truck. No surprise
there. But after a ghift driving the PM
Racing Mustang in 100° weather,
walking into the Winnie's air condi-
tioning and shower somehow make it
all worthwhile, It's going back to the
dealer to be sold as a demo, and we're
really going to miss it. —Mike Allen

POPULAR MECHANICS ® JANUARY 1990



ELECTRICAL
TAPE

>

-

VOLTAGE
TESTER

DRYWALL 2
LA

sAwW

WIRE-NUTS

TOOLS

BASIC
ELECTRICAL
TOOLKIT

TEXT AND PHOTOS BY
MERLE HENKENIUS

ANY HOMEOWNERS are in-
timidated by the prospect of
electrical repairs, though they really
shouldn't be. When approached safe-
ly, and with the proper tools, basic re-
pairs and installations are quite easy
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HOME AND SHOP
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and involve little risk. Bookstores and
home centers, and magazines like
PoPULAR MECHANICS abound with
information on basic electrical proj-
ects, and with a little study, even
complicaterd upgrades are within the
reach of most do-it-yourselfers,
There is little about eleetrieal work
that is physically demanding, but the
right selection of tool: will make any
job easier.

The good news in assembling a ba-
sie electrical toolkit is that it will in-
clude relatively few tools, with prices
often totaling less than the cost of a
single service call. (The tools and sup-
plies we show here cost less than $60.)
Your kit may vary slightly with spe-
cific needs, but the tools and accesso-

CONTINUITY
TESTER

-

R

SCREWDRIVER

e

FI5H TAPE

ries included here would make a good
starting point for most peaple. When
supplemented by other, more com-
mon household tools, you'll be able to
tackle most jobs successfully. Of
course, any major project will require
a permit beforehand and an electrical
inspection afterward to conform to lo-
cal eodes,

Voltage tester—A voltage tester
consists of two probes joined by a tiny
neon light. 1t is commonly used to de-
termine whether power is present ina
receptacle or set of wires, or whether
a receptacle is properly grounded. A
neon tester is partieularly useful in
determining the direction from which
power originates. For example, does
power enter a ceiling fixture first, or




does it enter a wall switch first? When
i.nsta.l]inﬁa und-fault circuit inter-
rupter (GFCL), is the outlet location
you have in mind at the beginning,
middle or end of the cirenit? The an-
swers to these questions will be im-
portant when extending or upgrading
a circuit or fixture,

With a neon tester, you'll remove
the receptacle, switch or fixture and
umlu the wires. Then, with the power

ou'll touch the tester probes to
the ot and neutral wires from each
cable. When the neon light glows
brightly, you've found the incoming
circuit eable.
Continuity tester—Continuity tes-
ters differ from voltage testers in that
they have their own power sources,
When the alligator clip at one end of
the tester is touched to the probe at
the other end, a circuit is completed
and the battery within the tester
lights the bulb in the handle. In like
fashion, any device placed between
the clip and probe will complete the
circuit if it is in operating order. As
such, continuity testers are ideal for
testing switches, fuses, breakers and
lamp sockets. If the device conducts
current in the ON position, it's work-
ing. If not, it’s faulty. As you'll only be
checking the circuit ereated by the
tester's battery, you'll need to sepa-
rate the device from its wiring or pow-
Br BOUrCe.
Multi-tools—A multi-tool will be the
next most important tool in your bag.
With it, you'll be able to cut eables and
wires and strip insulation. It's really
just a multipurpose sidecutter with a
series of slots to match most gauges of
wire. By squeezing the handles over
an insulated wire and twisting the
tool, the insulation is stripped away,
leaving the wire intact.
Needle-nose PIIEH—-NEEdIE nose
pliers are ugeful in bending wires to fit
around the binding screws of electri-
cal devices and fixtures. While most
new switehes and receptacles have
stab-in slots as well as terminal
screws, you'll still need to bend wires
to fit switch and receptacle grounding
terminals, as well as many fixture ter-
minals. The job can be done with a
standard pliers or even a multi-tool,
but is much easier and neater with a
needle-nose,
Utility knife—A utility knife is a use-
ful household tool in any case, but is
particularly handy when stripping
sheathing from electrical cables. In
most cases, you'll draw the knife
along the center of the cable to avoid
damaging the insulated wires at the
outer edges. You'll then peel the cable

1 Voltage tﬂufchecu:whlmﬂhluﬂ—
ries incoming power. To test, turn off pow-
er and remove fixture, Then turn on power
and touch tester probes to hot and neutral
wires. Tester lights up If current is present.

& Continuity tester checks If fixtures are
working. Shut off power, remove fixture,
and attach clip to one side and touch probe
to other. If tester lights up, fixture works.
note: Switches must be in on position.

3 Multi-tool cuts cable and strips insula-
tion from wire. To use, just insert wire Into

proper gauge slot and squeeze the handles
together. Then twist tool around wire and

pull off insulation.

sheathing back and trim it from the
rest of the cable to expose the cable
wires, Utility knives are also good for
trimming drywall from around outlet
boxes.

Drywall saw—A drywall saw might
be an unnecessary addition to your
toolkit if you'll be only replacing out-
dated switches, receptacles or fix-
tures. If you hope to extend a circuit,
or cut in new outlet boxes, then a
drywall saw is a real time and frustra-
tion saver. Unlike its cousin, the key-
hole saw, a drywall saw has a rigid
blade, allowing you to drive it directly
through drywall. In this way, you'll
be able to cut outlet boxes without
drilling pilot holes. With a drywall
saw's coarse cut and narrow set, you'll
cut a neat, new box opening in less
than a minute.

Fish tape—TFish tape is absolutely
nec if you'll be running new ca-
ble within walls, floors and ceilings.
Its rigrid coil of metal tape can be fed
into a wall from the basement or attic,
or through an opening cut into a wall.
When the tape has bridged the gap,

& Fishtape makes running new wire in en-
closed spaces much easier. Just cut opening
inwall and feed tape into another opening
where new cable is accessible. Then hook
cable on end of tape and pull back.

all you'll need do is fasten the new ca-
ble to its looped end and pull the tape
and cable back through. It's greatest
advantage is that it aﬁnws you to run
cable through finished walls without
extensive and costly wall repair.
Screwdriver—Most of the serews
vou'll encounter in electrical work will
require a blade-type screwdriver.
Few serews will have Phillips heads.
An ideal serewdriver for electrical
work will have a large comfortable
handle, a 4-to-6-in. shank and a thin,
sharp blade. As screwdrivers are the
most abused tools in everyone's bag,
don't skimp on ciuahty The bargain-
basement models simply won't hold
an edge,

Tape, Wire-Nuts and staples—Plas-
tic electrical tape is a useful item in
any toolkit, but don't overdoit. [t may
be used to join soldered wires in low-
voltage installations, such as tele-
phone cables and doorbell cables, but
ghould not be used to join wires else-
where in the house. In fact, all 120-
and 240-volt splices should be made
with Wire-Nuts and within perma-

&4
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nently accessible junction boxes.

You'll find Wire-Nutsin a variety of
color-coded sizes depending on the
manufacturer. Choose your sizes
carefully. When usging standard 14- or
12-gauge wire, a yellow nut, for in-
stance, will bind two wires securely
together. Three wires will usually re-
quire a red nut and four-to-five wires
will require yet another color.

JOURNAL

When fastening two or more wires
with a nut, strip about % in. of insula-
tion from each wire and hold them
tightly so that the ends of each of the
wires meet. Then twist the nut over
them until it's tight. A loose connec-
tion will ereate heat and will eventual-
Iy trip a breaker or blow a fuse. Make
them tight, with the wiring insulation
extending well within the nut.

And finally, yvou'll need staples to
fasten new wires to studs and joists.
Place one staple within 8 in. of each
outlet box and one at least every 4 ft.
thereafter. When fishing new cable
thmugh finished walls, this rule may
be waived, but you should install the
boxes that have fastening clamps that
hold the eables firmly within the box
itself. ™

NEW APPLIANCE

LIFETIME
WATER
HEATER

TEXT AND PHOTO
BY MERLE HENKENIUS

ANK FAILURE, the universal

nemesis in water heater con-
struction, may have just been over-
come by State Industries, one of the
five major manufacturers in the field.
State's new heater has a tank that's
built not to rust. In fact, State has
enough confidence in its new Duron
technology to offer a lifetime warran-
ty on the best of these units.

If this sounds encouraging, it
should. By all accounts, the life of a
heater is defined by the life of its tank.
All other components can be replaced
easily and cheaply enough, but when
the tank rusts through, the heater is
finished. End of story.

The problem with water-heater
tanks has always been that they are
made of iron to be kept affordable.
Heat, water and oxygen, the three
constants in a heater's life, will always
rust iron, and in short order. To
counter this problem, manufacturers
line their with a vitrified finish.

This baked-on glass lining is not

rfect, hnwewer.%i:ﬂlule blemishes
n the lining allow dozens of points of
direct exposure, and rust soon fol-
lows. To forestall this rust, manufac-
turers also install a sacrificial
magnesium anode rod within each
tank. As the anode rod corrodes, it
sheds electrons, which move to the
pinholes in the lining and keep the
iron from rusting, or shedding its own
electrons. A standard anode will be
depleted in roughly five years, hence,
the standard 5-year warranty. Two
anodes, or one heavier anode, allow
manufacturers to also offer 10-year
warranties. If you're lucky, and your
water is not high in mineral salts,
your heater will last several years

-
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MNew water heater has just one welded seam
around middie of tank and baked-on plastic
coating Inside to prevent rust. This design
also eliminates need for anode.

past warranty, but that's about it.

To complicate matters, some types
of minerals in water react adversely
with mapnesium anodes, creating a
sulfurous odor in the water. In these
cases, aluminum anodes are substi-
tuted for magnesium. Most manufac-
turers match the type of anode to the
water conditions of the market in
which the tank will be sold.

State's new Duron tank circum-
vents these age-old problems entire-
Ly, by doing away with the glass lining
and anode altogether, In the process,
they've also redesigned the iron hold-
ing tank. The tank now consists of two
halves of drawn steel, pressed into
shape to form two drums. This allows
for only one welded seam around the

center of the tank, where the two
drums are joined. The tank is then
charged with Duron, a high-tech plas-
tic powder, and the tank is super-
heated and rolled and rotated. This
high-temperature firing melts the
plastic powder, which then coats the
tank uniformly. The result is a strong-
er outer tank with a flawless plastic
coating facing the water. The inlet
and outlet fittings are also coated with
Duron inserts, so no part of the iron
tank is exposed.

State has had its electric models in
limited production for several months
now and expects to be producing
models shortly after T.ﬁe first of EIE'::
year. The best of these models will be
offered with lifetime (for as long as
you own your home) warranties that
include the tank and support compo-
nents. State is also offering models
with lesser warranties, including 15-,
B- and b-vear models. The differences
here are primarily in the thickness of
the Duron coating. As the Depart-
ment of Energy has banned the sale of
inefficient appliances after January 1,
1990, all models should be economical
to operate,

As for price, that's always hard to
pin down because manufacturers are
prohibited by law from dictating
wholesale or retail prices. State, how-
ever, cautiously estimates a $350
wholesale cost, and if we mark that
figure up 30 percent, you'd be looking
at a 455 investment on a 52-gallon
electric model. While this is some-
what higher than a conventional heat-
er, it's not substantially so. In fact, it
starts to look pretty good when amor-
tized over 20 years or more,

Only time will tell, of course, but
State may have changed, for good,
the way heaters are made, sold and
warranted. For the most part, the
competition is pretty reserved in its
comments. One off-the-record com-
petitor did say, however, that if the
Duron process works, the rest of the
industry would no doubt move in that
direction. As for the rest of us, a life-
time warranty is a lifetime warranty,
no matter how it's accomplished. And
that's just plain good news, e
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CLAMPING
LARGE
PANELS

TEXT AND PHOTOS
BY ROSARIO CAPOTOSTO,
Contributing Editor

SSEMBLING several narrow

boards to produce a wider panel
is a very common woodworking
chore, especially these days when
wider boards are increasingly diffi-
cult—and expensive—to obtain. If
yvou want to get the best results, prop-
er stock preparation—surfacing and
jointing—is crucial. But equally im-
portant are proper clamping tech-
nigues. Many times a glued panel will
turn out cupped or twisted because of
improper clamp placement and the
failure to use the proper supporting
components,

These problems stem from the fact
that the head jaws of pipe clamps have
some play in their design. [f the clamp
is applied to the edge of the board so
that the pressure serew in the head

AR5 i )
1 Set cdlamps on support blocks, place spacer
sticks of appropriate thickness on clamps,
then apply glue to board edges.

4 Continue tightening clamps untll joints

are closed. Do not overtighten clamps. This
| weakens jolnts by forcing out too much glue.

b
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Successful clamping requires plenty of pipe clamps [A). C-clamps |B). clamp supports |C). cross
supports covered with wax paper | D), wood clamping pads [E) and spacer sticks [F).

jaw is off-center—relative to the
board edge—then the jaw will tilt and
tend to make the panel arch in the
middle. If the clamps are applied off-
center in opposite directions, then the
panel will twist.

Off-center clamp i}lamment is only
one problem. Pipe clamps also have a
tendency to tip over because they
have a relatively high center of gravi-
ty. This can be very annoying when
you are rushing to elamp a joint tight
before the glue dries.

_____

Z Place panel on clamps between clamping
pads and tighten slightly. Then lightly clamp
cross supports on both sides of each end.

5 Once joints are closed, shift Cclamps to
ends of cross supports, and add another C-
clamp at each end to bring support tight.

il |

All these difficulties can be re-
solved by using the straightforward
clamping system that is shown here.
This system uses clamp supports |
made of 2 x 4 stock to stabilize the
head jaws and pipes, clamping pads
made of serap stock to protect the
panel edges from clamp damage,
eross supports to align the ends of the
boards so the panel stays flat and thin
spacer sticks that will center the head
jaw on the panel edge and help keep
the panel flat, too. ™

3 Alternately tighten each pipe clamp to
close joints, Note that ring direction on
board ends alternates to prevent cupping.

& Place spacer sticks on panel to sUpport ex-
tra pipe clamps and to help keep panel flat.
Tighten clamps to same pressure a5 others.
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THE BETTER HOME

How To
Maintain
DOUBLE-
HUNG
WINDOW

BY ROSARIO CAPOTOSTO,
Contributing Editor

PM lilustrations by

George Retseck

T HE WOO0D double-hung window
with counterbalanced weights
—a traditional style for many years
—consists of an upper and lower sash,
each of which slides up and down in its
respective channel. The weights, con-
nected to the sagh with a cord and
pulley arrangement, control its move-
ment, allowing it to be effortlessly
lifted or held in any position.

Inrecent years aluminum and vinyl
components together with spring lift
mechanisms have been fmduaily sub-
stituting for wood-and-weight type
windows. These newer type double-
hung windows rarely need more than
a cleaning and lubrication of the chan-
nels to keep functioning properly.

But not so with wood windows. As
they get older they may occasionally
develop annoying sticking problems
resulting from paint or dirt aceumula-
tion, swelling and/or warping of the
wood due to high humidity or direct
water seepage under the paint film.
And a broken sash cord will cause ei-
ther jamming during movement or a
failure of the upper sash to remain
closed or lower sash to remain open.
; T | —r -

= A

2 Move outside and force a pry bar be-
tween the sash and sill and pry up the sash.
Scrap wood pad protects sill.

POPULAR MECHANMNICS ® JANLIARY 1990
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1 Tofree astuck sash,

tap a wide-blade putty knife between the sash and stop to

gently
break the paint seal. Do this all around If necessary.

Typical window problems and solu-
tions are shown in these drawings.
More often than not, the simple reme-
dies get the window back to working
order. If not, it may be necessary to
remove the inside stops, parting
strips and saghes to make the correc-
tions. Although these measures are
involved, they're not difficult.

Freeing a stubborn sash
When a window iz stuck fast, examine
it carefully to determine the cause and

8 Uze awide chisel toshave off dried paint
lumps or dirt accumulations from inside the
sash channels, stops and parting strips.

exact location of the problem before
attempting the solution. Ifa paint seal
is the cause of the trouble, one of the
methods shown in this story will usu-
ally free the sash. In any case, avoid
using brute force which could resultin
damage to the sash, the frame or to
yourself, Gentle prying or nudging
will usually do the trick to solve the
problem.

The problem of a sluggish window
can usually be traced to paint layer
build up. This reduces the gap be-

4 Tocreate asmoather sash channel, wrap
sandpaper around a wood block and sand
the edges of the stops and parting strips.
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tween the sash and frame members
which is necessary for free move-
ment. This problem can be avoided by
taking care to sand the old coating be-
fore repainting. Pay particular atten-
tion to runs and sags which should be
leveled off either by sanding or scrap-
ing. Light sanding or scraping will
also serve to remove built-up grime

HOME AND SHOP
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and to widen the gap when moisture
has caused a stop or parting strip to
swell or warp.

Sash removal

If the previous measures do not solve
the problem, it may be necessary to
remove the u?per or lower sash, or
both. This will allow access for plan-

5 A lightly binding sash can be helped by
gently tapping a wood block along the
stops to slightly widen the channels.

I

& Rub a candle or paraffin stick on the

edges of the inside stop, parting strip and
outside stop to get sash to slide smoothly.

ing, or for other work such as replac-
ing the weight cords, repairing or
replacing stops or for installing re-
placement window channels.

To remove the lower sash, it's nee-
essary to remove the front stop only.
This is usually held in place mtﬁ afew
finishing nails, but paint along the
joint lines has the same effect as glue.
Uze a sharp utility knife to neatly
score cut the paint on the joint line be-
fore prying the stop molding loose.

Removal of the upper sash necessi-
tates removal of tﬁe parting strip.
This, too, is secured with finishin
nails but since it's recessed in a shal-
low groove in the side jamb, it's not
removed by prying. Instead, careful-
ly pull it out with pliers, Keep in mind
that the blind stop at the rear of the
window—facing the outside—is captive
and can't be removed to free a sazh,

Replacing sash cords

When a sash weight cord needs to be
replaced, due to bre ,it's best to
replace all the cords in the window at
the same time, Otherwise the whole

7 Toremove inside stop, score paint on
Joint line with utility knife, use chisel to pry
off. Start at bottom of stop, not at top.

8 Once the stop is removed, grip lower
sash, then lift It slightly to clear stool trim
and swing it out. Stool is attached to sill.

10 Brace sash in place. pull cord knot from
containment hole. Undo the knot, free the
cord and repeat operation for other side.

—

11 Use pliers to pull the parting strip out
of its groove so you can remove upper sash.
Protective wood strips prevent damage.

9 Pull on cord untll sash welght hits pul-
ley, then slip nail through cord. This keeps
sash from being pulled back Into jamb.

"

12 Hand planing may be required to trim
sldes of sash for better fit. Planing of inside

stops and parting strips may be needed.

&8
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process will have to be repeated when
another of the old cords breaks, which
is a likely possibility. However, in-
stead of using cord, the replacement
should be made with long-lasting, du-
rable chain. Althuugh weight-bal-
anced windows are no longer mass
produced, sash chain, together with
its companion coil and clip-fastening
fixtures, is generally available at
lmrdware stores and lumberyards.

pical weight counterbalance
Hyﬂtﬂm sash weight access panels
at the base of the jambs. If your win-
dows don't have these panels, then
you'll have to remove the inside cas-
'm% trim to gain access to weights.

f your windows are equipped with
the more modern spring-type lifting
devices, the maintenance required
usually involves merely adjusting the
tension of the spring w{mh is encased
in a metal tube. The adjustment is
made by detaching the spring case
from the jamb then winding or un-
winding the spring, as required, toin-
crease or decrease the tension.

If you care to invest the moderate

eost, you can upgrade your double-
hung windows with replacement win-
dow channels which are designed to
replace cord and pulley and spring lift
systems, Made of aluminum with a
baked white enamel finish—which
should never need painting—the re-
placement product ensures easy slid-
ing windows. A spring-tensioned

center bead (or parting strip) holds
the sash in any position, lets it slide
smoothly and still serves as an effi-
vient weatherstrip. Called Window
Fixer, it is made by Quaker City Man-
ufacturing Co., T01 Chester Pike,
Sharon Hill, PA 19079, Available at
home ecenters and lumber yards, the
kit we used cost about $15. M

13 Windows with sazh welght pocket

panels make for easy access. Remove the

screws on covering panel to get to welght.

14 Lift weight from opening to replace
cord with chaln. With some windows, cas-
Ing trim must be remowed to gain access.

15 Feed chain over pulley untll lead end
can be pulled from access hole. Insert nall
through link to keep the chain from falling.

18 Aluminum replacement channels are
avallable for standard-slre windows. Ta ln-
stall, channeis are first fitted to both sashes.

16 Loop the chain through the hole In

| sashwelght. Then secure it with a chain clip

[shown | or with a short length of wire.

17 slide chain Into sash groove and out
contalnment hole, then attach end. Push
retainer into hole and lift sash in place.

19 Discard window weights, pulleys and
parting strips. slide channels and sashes in
place, bottom first. Reinstall sash stops.

20 Use silicone spray lubricant to keep
sash channels clean and smooth. It works
an both wood and metal channels.

POPULAR MECHANICS ® IAMNUARY 1990
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THE BETTER HOME

HOMEOWNERS' CLINIC

Chimney Condensation

Condensation drips from the damper
of my fireplace in the basement when
we use the wood stove on the floor
above. The stove and fireplace have
separate flues. Both flues are con-
tained in a large, open, brick chimney
and each is about 12 in. from the chim-
ney's inside walls,
I have patched the chimney cap,
bought metal eovers for both flues,
plied three coats of water sealer to
g& outside of the chimney, installed a
dehumidifier in the fireplace and
removed a brick on each side of the
chimney top to vent moisture. None
of this has worked. Do you have any
recommendations?
DONALDR. ALEXANDER
FRANKLIN, NC

It sounds like you have a poorly built
chimney. There shouldn’t be 12 in. of
open space between the flue tiles and
the inner surface of the brick chim-
ney, That area is usually filled with
the rubble from the chimney's con-
struction, such as broken bricks,
stones and mortar. The fill provides
the flue tiles with lateral stability.
Probably your problem stems from
one or more open joints between the
flue tiles for the wood-burning stove.

Chimney-flue tiles are generally
butted one on top of another. A thin
martar bed at each butt joint holds
the tiles together. Howeuver, it is pos-
sible that the tiles are not mortared
together or the mortar joints have
cracked apart. In that ease, a chim-
ney sweep's brushes may have jostied
the tiles, opening several joints.

Wood smoke contains water vapor.
Some of the smoke is probably seeping
through the open joints into the area
around the flues. Since the bricks and
the fireplace fTue are cool, the vapor in
the smoke will condense on them and
drip down to the fireplace.

Tocorrect the problem, you need to
fill the void around the flues with a
loose cement mix, This will seal open
Joints and provide lateral stability.
However, I suggest you hire a mason
who specializes in fireplaces to cor-
rect the problem, because this proce-
dure will considerably increase the
weight on the chimney foundation,

BY NORMAN BECKER, P.E., Contributing Editor
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To stop smoke from seeping through gaps
between misaligned stove flue tiles, fill void

around tiles with loose concrete mix

Creosote Removal
Will anything remove creosote from
the brick wall behind my stove? Over
the past 10 years the streak has
lengthened and now reaches the floor.
LYNDA FOWLIE
HARMONY, ME

If the creosote streak is thick, first tap
it gently with a small hammer and
pry it up with a putty knife. You can
try to embrittle the streak, and make
it easier to chip off, by applying a dry
ice pack to if.

Anotheroption is to make a smooth
paste from a solvent{such as benzene,
naptha or trichloroethylene) and an
inert material such as talc. Remem-
ber when using these solvents to fol-
low precautions printed on the
container.

Smear the paste on the stained
area with a trowel, allow it to dryand

which may not have been designed to | scrapeitoff. Repeat this as necessary. mgﬁmﬂﬁfmﬁ f vy ‘fbfjmcg;
carry such a load. Afterward, clean the area with water. | Station, New York, NY 10101.

Once you remove the streak, that area
will be cleaner than the surrounding
wall. To reduce the contrast between
the streaked area and the wall, wash
the entire wall with a cleaner, such as
Formula 409, and a stiff bristle
brush. Then thoroughly rinse the
area,

Contractor Selection
Even do-it-yvourselfers need to hire a
contractor sometimes. With that in
mind, the checklist below will help
you get the most from your home im-
?muemenr dollars and avoid prob-

ems on those large projects when you
need to hire a contractor. The check-
list was supplied by the Office of Con-
sumer Protection, Rockland County,
New York.

1. Make a thorough list or plan of the
work you want done,
2. Get at least three written esti-
mates, each of which should be based
on the same building specifications
and materials.
3. Get references from contractors
sn-d inspect jobs they have previously
one.
4, Before starting, check with the Of-
fice of Consumer Protection to see if
contractors are licensed and if there
are complaints about them on file.
5. Get a written, detailed contract.
Changes to the contract should be in
writing and signed.
6. Limit your ggpﬂait (other than pay-
ment for materials) to 15 percent of
the total or $500, whichever is less.
7. The contract should include a 1-
year workmanship warranty and in-
clude specific start and completion
dates. Payment should not exceed the
cost of time and materials on work
mnh?lew:l.
B. Make sure yvour contractor gets all
necessary building permits, unless
otherwise stated in the contract.
9. Protect yourself from liens, in the
event your contractor fails to pay a
subcontractor or materials suppliers,
by adding a release-of-lien clause to
the contract. Or, pay subcontractors
and suppliers directly.
10. Thoroughly inspect work before
making ﬁl;f?‘_pament or signing com-
pletion certificate. 2]

[ YO HAVE A HOME-MAINTENANCE
R REPAIR PROBLEM?

Jusi ask Norman about if. Send your question o
Homeowners' Clinie, Popular Mechanics, 224
H’ﬂt&?ﬂlﬁt_.h’m York, | wally . Whi o
ecannot be answered inanid , problems of gen -
eral interest will be discussed in the column. For
maore home-repairand maintenance help, get PM's
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WIRING BASICS

INSTALLING
A DIMMER
SWITCH

TEXT AND PHOTOS BY
MERLE HENKENIUS

OST OF US think of a dimmer

switch simply as an effective
way to control the intensity of our
lighting. And, while that is its main
function, a dimmer can also extend
bulb life, reduce energy consumption
and eliminate switch interference
with radio and TV reception.

For most applications, a standard
600-watt dimmer switch ($5-14) will
do. Models are available to replace
single-pole toggle switches (where
one switch controls the lighting), or
for 3-way configurations (where two
switehes control the same light).
However, only one dimmer is allowed
in a 3-way circuit and don't use a dim-
mer to control outlets that power
stereos, TVs or appliances,

Before starting any work, remove
the fuse or shut off the breaker that
supplies power to the eircuit. Then,
take off the switeh coverplate, re-
move the switch bracket serews and
pull the switch from the box.

Single-pole conversions
Disconnect the two black, hot wires
from the toggle switch by loosening
the screws. If your switch has stab-in
connectors, remove the wires by in-
serting a piece of wire into the release
up&ninp;x, Use Wire-Nuts to join the
dimmer leads to the black wires. The
black lead is usually connected to the
incoming hot wire and the red goes to
the hot wire that leads to the lighting.
If your switch circuit contains
ound wires and the box is metal,
Join the grounds to the box with a pig-
tail connection—a short length of wire
with one end joined to the ground
wires and the other end secured to the
box with a serew. This grounds the
switch via the connection between its
metal bracket and the box. If neither
the box or coverplate are metal, then
grounding the switch is usnally not re-
quired, However, if the manufacturer
stipulates that the bracket be ground-
ed, or you have a nonmetallic box and
metal coverplate, then ground the
switch bracket with a grounding clip

and pigtail.
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Affter removing coverplate, pull single-pole
switch from box. Loosen binding screws to
remove two black, hot wires from switch.

Use Wire-MNuts to join black wires removed
from single-pole switch to dimmer switch
leads as per manufacturer’s instructions.

Puil 3-way switch from box and disconnect
wires. Note which wire goes 1o coMMOoN ter-
minal, Other wires link remote switch.

3-way switches

Two switches that control the same
light, are connected to each other
with 3-wire cable and each switch has
three terminals. The isolated, dark
terminal, called the COMMON, re-
ceives incoming power in the first
box. In the second box, the coOMMON
feeds the hot side of the lighting cable,

Join red lead to wire removed from 3-way
swiltch comamon. Join other leads to remain-

Ing wires. Grounding clip grounds switch.

The other black and red wires, called
TRAVELLERS, alternate the current
between the switches.

To install a 3-way dimmer, discon-
nect the wire from the COMMON termi-
nal and attach it to the dimmer red
lead. Then, join the remaining switch
wires to the other dimmer leads and
ground switch as deseribed. M

POPULAR MECHANICS @ 1AMNLIARY 1990

7l



HOW IT WORKS

WETI/DRY
VACUUM
CLEANER

BY THOMAS KLENC
Associate Home And Shop
Editor; PM lllustrations

by Eugene Thompson

HILE IT'S SAID that nature

abhors a vacuum, it's equally
true that most of us wouldn't know
how to get along without one—a vacu-
m.:]ld cﬁuner that is. And, tl_zerg‘gnﬁ
mode! for every purpose rangin
small, hnndherd cordless unEl.t.E to
multimotored carpet cleaners rated in
terms of maximum-developed horse-
power much like your ear.

There are some jobs, however, that
even the most powerful household
vacuum cleaner can't handle. Picking
up nails, emall bits of wood and other
heavy debris is nrdult only difficult, but
can damage an ordinary unit,

For these jobs, you need a dedicat-
ed, high-capacity machine, And, by
far the most versatile type is the
wet/dry shop vacuum. As the name
implies, these units are more than
simply oversized household vacs.
They're equally at home picking 'II{P
both dry debris and ]iquic;}l gpills. To
get the job done, a wet/dry vae uti-
lizes the same basic principles and
components as your household model.
The differences lie in how the compo-
nents are put together.

Vacuum cleaner principles
Actually, vacuum eleaners don't real-
ly create a vacuum—an enclosed
space completely empty of all air and
matter. Rather, they set up a stream
of moving air that's capable of carry-
ing small bits of debris. In a standard
vacuum cleaner, the particle-laden air
is drawn through a porous collection
bag that filters out the debris while al-
lowing the air to through.

To illustrate the principle, imagine
an ordinary household floor fan witha
filter mounted on one side. When the
fan is running, air circulates through
it and any dust is trapped in the filter.

However, simply moving a large
body of air through a filter doesn't
make a vacuum cleaner. Unless your
fan is comparable to a small hurri-
cane, it won't lift dust and debris from

mi 1T AR

Wet/dry shop vacuums have a lange tank and externally mounted motor that's solated from
debris and molsture. High-capacity fan draws air through replaceabile filter that traps fine

dust. Float In central cage stops airfiow when tanic is full,

your shop floor. Vacuum eleaners am-
plify the lifting power of the fan by
channeling the air through a narrow
hose and nozzle. The smaller the noz-
zle opening, the greater the suction.
At the same time though, reducing
the nozzle size reduces the volume of
air being drawn and, therefore, the
amount of debris picked up.

Vacuum eleaner fans, hoses and
nozzles are designed for an optimum
compromise between suction and the
volume of moving air. To produce
enough suction to lift heavy debris
and water, and still move the large
Eltelantit;f of air necessary for fast

aning, wet/dry vacuums have very
powerful and effective fans. Some
units, called 2-stage vacs, have a sec-
ond fan mounted after the first to fur-
ther increase airflow.

The wet/dry difference

Both the household upright vacuum
cleaner and the standard canister
model operate much like the floor fan
and filter example described above.

The upright tﬁ'pe first draws dust-lad-
en air through the fan and exhausts it
into the bag. The air flows through
leaving the dust behind. This design
can't handle ln:hgefdahﬁa which ean
jam or damage the fan,

Ordinary canister vacs have the
bag in front of the fan and motor. Al-
though you're less likely to damage
the fan, excessive dust in the bag ean
reduce vacuuming effectiveness.

Shop vacuums are similar to the
canister type in that the air is filtered
before it reaches the fan. These units
are capable of handling larger chunks
of debris. However, the similarity
ends here. Unlike the typieal house-
hold unit in which the bag serves asa
filter, shop vacs have a nonporous col-
lection tank and a separate filter.

As debris-laden air is drawn into
the tank, the heavier particles drop to
the bottom. The air passes through
the filter where the smaller particles
are ped and then moves through
the fan and out of the machine.

In dry-pickup vacuums, the ex-
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UPRIGHT
WACUUM
CLEANER

Upright vacs use motor-driven brush to dis-
dirt. Debris-laden alr travels

fan to bag which acts as filter. Lange chunis
may damage or jam fan.

haust air passes by the electric motor
after leaving the fan. This airstream
alzo serves to cool the motor. As long
as the air is clean and dry, there’s no
problem. If you try to clean up liquid
spills, though, the moisture in the ex-
haust air could damage the motor as
well as create a safety

Bag In canister model filters out dirt before
alr reaches fan, While fan s protected from
large debris, liquids can damage bag and
moisture may enter electric motor.

Wet/dry vacuums solve this prob-
lem by placing the fan in a separate
chamber. The motor is izsolated from
the air being drawn through the ma-
chine and has its own dedicated cool-
ing fan mounted on top. In addition to
protecting the motor from moisture,
this arrangement also keeps any dry

Inawet/dry unit, waste falls to bottom of the
tank. Fine dust is flitered before air moves
through fan and exhaust port. Alrstream by-
passes extermnal motor.

debris that might pass through a bro-
ken filter from entering the motor.
When vacuuming water, a float
valve rises with the water level and
blocks the airflow when the tank is
full. To empty the tank after a wet
cleanup job, simply open the drain
valve at the tank bottom. |

TOOL TEST

BAND SAW
BLADE

NTIL RECENTLY, a Y%-in.-

wide blade was the smallest I'd
ever used on my band saw. Now Sears
has come out with a really narrow
blade that is only Y5 in. wide. I tried it
and [ like it.

The blade is 80 in. long and comes
with a pair of self-lubricating guide
blocks that must be substituted for
the metal ones on the saw's upper
guide assembly. The blade and brocka
are sized to fit most former and cur-
rent Craftsman 12-in. band saws.

Remove metal gulde blocks from saw and re-
place with plastic bloda. Blade will form s

own seat in blodks to prevent twisting.

Test cuts were made in both soft-
woods and hardwoods in thickneszes
up to b in. with exeellent results. The
blade stayed on course and the cut
edges turned out smooth. This was
surprising because | had anticipated
some drifting of the blade when saw-
ing thiek stock.

Unfortunately the instructions 8
failed to mention that the lower guide =5

blocks should be moved apart so they
do not touch the blade, and that the
lower and upper back-up bearings
should be adjusted to Luul:ﬁthe hlndgi:a.
This will keep it from being pushed
back by cutting pressure,

This 20-teeth-per-in. blade is listed
in the Sears Jan, "90 Power & Hand
Tools catalog. It's priced at $6.99 plus
shipping. —Rosario Capotosto

I your saw has no tension scale for /) ,-In.
bilade, adjust biade by feel. Deflection should
be % In. with moderate finger pressure,

& -y
New Y, ,-In.-wide band zaw blade comes

with two spedial plastic blade guide blocka.
Blocks reduce heat and this wear on blade.

Blade can ot curves with diameters as small
a3 Va bn., as shown on this finger grip drawer
jpull. Note smoothness of cut.
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NEW PRODUCTS

JOURNAL

HOME ENHANCERS

Fifteen new home-improvement products.

BY ROY BERENDSOHN, Assistant Home and Shop Editor

Big And 5trong
Made of 18-gauge stainless steel, Elkay’'s
contemporary Gourmet sink Is strong and
spacious, with overall dimension of about B
In. deep x 20 In. wide and 53 In. long. The
model shown Is equipped [left to right ] with
a soapfotion disperser, a spray nozzie, uni-

Landscape Light

Designed to give years of rellable service,
this 12-voit landscape light uses a halogen
lamp for ciear lllumination and fittle color
distortion. Its bulb is protected by a clear

Its exterlor wirlng Is Teflon coated for
weather resistance. The L51276-7 costs
about 5109 at lighting centers. Contact
Thomas Residential Lighting Div.,
P.O. Box 7849, Loulsville, KY 40207,

lever faucet and hot-water disperser. The
ribbed drain board can be located on the
sinic’s left or right side. The sink., alone, costs
about 5850 at kitchen and bath suppliers.
For more Information on this slnk and s ec-

cessories, write to Elkay Manufacturing Co..,
2212 Camden Court, Oak Brook, IL 50521,
Hazard Test

With LeadTest, you can detect lead In dishes,
paint, metal objects, plumbing and soll In
levels as low as five parts per milllon, its man-
ufacturer s3ys. To check for lead, you moisten
an ltem with distilled white vinegar—that's
Included In the kit—and then dip or rub a
test strip into the vinegar. The strip turms red
i lead ks present. The kit costs about 510 at
hardware stores and home centers. Write to
Verily, inc.., 1185 Chess Dr., Sulte 202, Foster
City. CA 94404-1109.

Just fold down the 17-n.-wide x 43-in.Jong

This conarete patch is more durabile than oth-
ey, s maker says. because its high concen-
tration of polymer makes it bond tighter and
be more resiilent once cured. Mix the pow-
der and latex polymer and use It as a sidm
coat or to fill holes. The 30-pound sire shown
costs about 540, and the 7vi-pound size,
about $13. It's sold at home centers and palnt
stores. Write to Mr. Mac's, 11 Creek Ridge
Rd.. Greersboro, NC 27406,

Hang the Millex ironing board on a door's
back or front and it's out of the way. To use It,

board. It Installs without tools—snap the
door hooks to the frame and hang It. The
Ironing board features steel construction
with an epoxy finish. s blunt end, a Eu-
ropean design, makes for faster lroning,
the manufacturer says. It costs about 537 at
home centers. For more information, write
to Millex Inc., BOO John Watts Dr., Nicholas-
ville, KY 40356,
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Almost Natural

One-Coater paint brushes hold more palnt
and spread It easier than other synthetic
brushes, thelr maker says. The brushes’ poly-
ester fllaments have a texture like natural
bristies, and more surface area than other
synthetic bristies. The [fetime-guarantesd
brushes can spread oll or latex paints and
come In widths from 1 to 4 In. The 3-in. brush
shown costs about 58 at paint stores. Write
EZ Paintr, The Newell Group, 4051 5. lowa
Ave., Milwaulkes, L1 53207.

and channels It to a vent plpe. It corslts of a
stiff, but porous, mat of nylon fllaments

backed by fabiric. It's sold In 2-roll
bundies [each roll s 18 in. wide x 50 fi. long)
and costs about 5300, Installed, to retrofit a
1700-5q.-ft. crawispace. For information, or
to locate your nearest supplier, write Akzo
Inchuetrial Co., P.O. Box 7249, Ashe-
ville, NC 26802.

Child Safe

Safe-let blocks a child's probing fingers from
twin-receptacie outlets by covering the
opening with a pair of smooth plastic,
spring-loaded cov-
ers. The covers slide
! shut when a plug Is
removed, and they
block drafts from
| uncovered outlets.
They're sold In a
range of colors for
54.25 at electrical
distributors. For In-
formation, write to
Molvan Enterprises,
55 W, Beaver Creek
Rd., Unlt 8, Rich-
mond Hill, Ontario,
Canada L4B 1K5.

Papered Panels

Weyerhaeuser's line of decorator panels
combines the ease of paneling with the look
of wallpaper. The 4-ft. x 8-ft. panels consist of
a wallpaper mounted on %-in. lauan ply-
wood. The paper [ treated with a clear coat-
Ing 5o It's washabile. To instail, cut the panels
with a utliity knife or saw and fasten them

{. | with adhesive. The panels cost about $15

each at home centers, and come In about

40 styles. For a free booklet on plywood

send a self-addressed,

emvelope to the Plywood Paneling Coundl,
1633 Broadway, New York, NY 10019,

Compact And Versatile

Designed for small homes, the gas-fired Inte-
gra Is both forced-air furnace and water
heater. It also functions as an air conditioner
when hooked to a compatible condenser.
About 24 In. wide and 75 In. high, it fitsIna
closet. It costs about 51500 Installed (plus
condenser) and s sold by heating contrac-
tors. For more Information, write More-Flo
Industries, Inc.. 18450 5. Miles Rd., Cleveland,
OH 44128-42%6.

Trackless

These folding bath doors are hung from the
wall and don’t require hard-to-clean tracks
to slide In. Thelr . plastic door

polycarbonate,
paneis come in dear or bronze tint, and thelr
bottom edge siants to drain runoff into the

tub. The door frames are avallable In white,
almond and black. They are avallable to fit
tub-opening widths from 51 In. to B4 in. and
shower widths from 20 in. to 48 In. The door
shown costs about 5140 at home centers and
plumbing supply houses. Write Lyons indus-
tries, inc., P.O. Box 88, Dowaglac, Mi 45047,
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pactress with the elegance of a French door.
it's sald In 24-, 30- and 3&-In. widths and has
stile and rall thickness of 1% In. it's made of
dear Ponderosa pine that's smooth sanded
a0 it's ready to paint or staln. Avallable at
home centers, It's offered with panes divid-
ed by brass [shown), about $175; or a single
glass pane V-grooved 1o look like individual
beveled lites, about $195. For more informa-
tion about Wing's new La Door, contact
Wing Customer Service, P.O. Box 38347, Dal-
las, TX 75238.

__H

Computerized Fluurlng-

For a precise fit betwieen pleces, Tarkett uses
computerized routers to cut the ash and oalk
for its parquet flooring. They re avallable ina
varlety of sizes, grades and styles, in individ-
ual pieces and stapled-together paneis. Fin-
Ished samples are |left to right|: Marle
Antolnette, about 58.50; Herringbone,
$7.50; Fountalnebleau, 516; Woodstone,
§9.50 [cost per 5q. ft., select grade, unfinished
oak ). They're sold at Tarkett wood-floor sup-
pliers. Contact Tarkett, Box 300, Route 9,
Riverview Rd., Johnson City, TN 37605,

It's A Snap

You need few tools to install this closet or-
ganizer. Most of its steel and plastic parts just
mmﬁumﬂeﬂnmﬂymﬂ

allows a lot of air circulation. The steel shell
planks are coated with durable polyure-
thane paint and are roll-formed for extra ri-
gidity. There are four sizes, for closets 3-6 fi.,
4-6t., 5-8 1. and 8-10 fi. They cost about $55,
580, 590 and 5145, respectively, and are sold
at hardware stores and home centers. Write
the Stanley Works, 195 Lake 5t., New Brit-
ain, CT 06050,

Hot Stuff

The cast-iron Winter Warm fireplace Insert
can heat a 1500-50.-ft. area, and Is 78.3 per-
cent efficlent, its maker says. One Interesting
feature Is a thermostat-controlled fan that
drives air past the door’s removable glass

panel to keep It from getting soot-covered.
It comes In three enamel colors; sand
{shown), bronze and black. that cost about
$2500 each. A plain biack model costs about
$2300. They're sold at Vermont Castings
Dealers. Write Vermont Castings. Prince St

Randolph, VT 05060,
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TOOL TEST

NEW PLATE
JOINER

TEXT AND PHOTOS BY
| ROSARIO CAPOTOSTO,
Contributing Editor

F YOU'RE thinking of switching

your woodworking joinery meth-
ods from dowels to biscuits, consider
Black & Decker’s Elu 3380 joiner/
spliner. 1 used it to join a variety of
test joints, with exce f]enl‘. results.

The Elu's cutting action is unique.
While most plate joiners cut their bis-
cuit slots by plunging into the work,
the Elu pivots. This makes it more
comf e to hold when cutting slots
in awkward situations. The 12-tooth,
carbide-tipped blade cuts toa depth of
76 in. and trims stock u‘f to ¥ in.
thick (Photo 1). Cutting depth is con-
trolled by an adjusting knob and grad-
uated scale that's marked for the
three standard biscuit sizes (Photo 2).

I liked being able to operate the tool
on either surface of its right-angle

base. Both its surfaces, the shoe and

blade guard, provide rigid support.
Slots are cut into the face of a 45°

miter by attaching a miter guide to

1 The carbide-tipped blade projects

through the shoe to cut slots or grooves,
Blade guard Is perpendicular to the shoe.

4 Lise the miter guide to cut box miter siots.
The blade b off-center on the mitered face 30
It won 't break out back of stock.
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Black & Dedker’s Elu 3380 plate joiner comes with fence and miter gulde [Inset).

the blade guard (Photo4). For fine po-
sitioning, the blade can be adjusted
side to side in the blade guard. Large
adjustments are made by positioning
the joiner’s fence. The fence helps you
accurately cut a row of slots, or spline
grooves, in a board's face,

The Elu’s ON/OFF switch is a ‘fuod
safety feature. It must be held down
to operate the tool. For neater work

2 Adjust the blade depth by turning the
knob. Numbers 8, 10 and 12 on depth guide
match three biscult sizes: No. 0, 10 and 20.

in plywood, the joiner comes with an
antisplintering blade insert.

The 3380 has a 5-amp motor and
comes with a metal case, fence, miter
guide, blade insert, side handle and
two wrenches. It costs about $335 at
Black & Decker tool dealers, Write
Black & Decker, U.S. Power Tools
Group, 10N, Park Dr., Box 798, H.y.mt
| Valley, MD 21030.

3 Tomﬂwhmmm lay the
tool on the blade guard and allgn the mark
on the shoe with that on the workplece.

5 The Elu cuts a row of biscult slots In a

board’s face, a handy capability for designs
that call for face-to-edge joints.

l Inan mmwuml ronw of
slots, the Joiner ks held down and pushed for-
ward to cut spline grooves.
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BY STEVETOTH,
Contributing Editor

Stopping And Starting
What could cause my Kenmore wash-
er model No. 110.72625100, serial No.
C53673806 to continually stop and
start during the spin cycle? It does
this periodically. Ewntna]ly all the
water is removed from the tub, but
the clothes are still too wet and there
is evidence of soap suds.
CARMEN DELGAUDIO
STORMVILLE, NY

Sounds as i{ﬁrmﬁyﬁﬂﬂ;
pump; water oul of the tu
rﬁeﬂ -minute drain period be-
ﬁw:tmmmmnmle When
this happens, the water that's left is
un around the tub, The pressure of
:ie water activates the water level
switch, causing the spin solenoid on
the transmission-mounted control
magnet to deenergize. This causes
the tub to stop spinning momentari-
J;eAn the water falls to the bottom of
tub, the spin circuit is again acti-
vated and the tub spins again.

It will take some investigation to
find the problem, but something is
preventing all the water from pu
ing out in the allotted time. Itm.":;ﬂe
that a lint buildup has clogged the
filter, or that the drive belt is loose.
Also, the drain hose may be clogged
or kinked, or the hose ,ﬁ'ﬂm the pump
to the ﬁﬂer may be

Remove the hoses and pour water
down them to check for chga Flush
out lint by holding the hose under a
faucet. Prevent water from squirting
out at the faucet end by wrapping o
damp rag around the faucet and the
hose’s end. Pick lint out of the filter

openings.

Check the drive belt by spanning
two pulleys with a stru:%ﬁtedge.
Press on the belt and check that its
deflection does not exceed 'z in. from
the straig . If deflection is more
than ' in., the belt's too loose and
you'll need to tighten it by adjusting
the motor's posttion. For a complete
description of this, and other service
procedures, purchase a Sears Ken-
maore belt-drive washer service man-
ual from your local Sears store or
service center.

L

\
CHECK HOSE FROM
PLIMP TO) FITER CHECK DRIVE BELT

FOR BLOCKAGE FOR DEFLECTION

Check tersion on drive beit. Also chedk for
clogged or kinked drain hose and clogged
hase from pump to filter,

Musical Hot Water
Our natural gas-fired A.Q. Smith wa-
ter heater, No. KGA40860, hums dur-
ing the heating eycle. It is glass lined
and has a 40-gallon capacity. The
hum, which to come from the
control box, not appear to affect
its ability to heat water. What causes
the hum, and what can be done to rem-
edy it? E.A. MICHELSON
SYLVANIA, OH

I contacted A.0. Smith, and they tell
me that it may be due to high or low
gas pressure at the gas control. This
causes the internal di on the
control to vibrate, creating the sound,

Also, Ememnﬂ'niunﬂmhed toa
flexible gas connector, nfm flow-
ing over the connector’s ribs may be
causing the sound. Have a licensed
plumber a flexible connector
with a rigid one.

There are many other possibilities.
The manufacturer suggests %
your local gas utility mmpanly

the house's gas pressure f these
measures are nol

successful, contact
the plumber who installed the heater
orA.O. Smith.

Gas Fridge Parts

We have an old Servel gas

tor (11 cu. ft. with a freezer on top)
that was bought new in 1947 and is
still running strong. It is being used
as a backup to the Eig gide-to-side in
the kitchen. We would like to replace
the door seals and to econvert it from
natural gas to L.P. gas. Can you

Contact Kerns Refrigeration, 3929
La Mesa Ave., Central Valley, CA
96019;(916) 275-6382. They have
complete data on all Servel models
from 1933 on, including kerosene-
fired models. They service and sell
parts for all makes of absorption re-
fngemtnrs and freezers.

'o make the conversion, Kerns will
need the refrigerator’s model num-
ber, cooling unit number or BTU in-
put rate. If you can’'t find these
numbers, send them a photo of the re-
frigerator with the door open and in-
clude dimensions of its box. They
also need to know the altitude at
which the refrigerator is operating.

The cost of the conversion parts,
which include an orifice sized fo your
model refrigerator and a turbulator
for L.P.gas,is$14 piu.s shipping.

The company strongly recom-
mends you purc a copy of ifs gas

refrigerator repair manual ($6) for
Servel and Whirlpool refrigerators,
1933 to 1957, The mnnumuldwsﬂ assist
you ininstalling paris, ing flame
adjustments, as well as eleaning the
IS iy i L Ry

The company can s you
with a universal door gasket materi-
al that fits all Se hirlpool doors
from 1947 on. It costs about §1 perﬂ 1
instructions included.

f.i.z el and lerm.l numbers, io Aﬁﬂm
Mechanics, 224 West 57¢h 5t

New Yori, NY 100189. While letters cannot be an-
swered indiy

Idﬂ.ﬂﬂr general inlerest
thmmmw
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FASTENING
TECHNIQUES

HOLLOW-
WALL
ANCHORS

TEXT AND PHOTOS
BY ROSARIO CAPOTOSTO,
Contributing Editor

WHEN IT'S necessary to attach
or hang something from

a standard house wall, the best
method is to drive a serew or §
nail directly into a framing
member behind the wall surface. But
as we all know, this isn’t always feasi-
ble. More often than not, you'll have
to select a fastener that was specifi-
cally designed for gripping in the hol-
low spaces between studs and joists.
Plastic anchors, Molly serews and
toggle bolts ean all accomplish these
tasks very well. When you add to
these three fasteners the venerable
' lead anchor—for joining materials to
masonry surfaces—you've covered
just about all the fastening bases.
You've also got a lot of different
anchors.

The Toggler anchoring system can
cut down on your hardware clutter,
hecause these clever devices were de-
gigned with versatility in mind. The
basic Toggler is the screw anchor
which can work in both solid-wall and
hollow-wall applications. It consists
of a polypropylene anchor and a small
Elaatin setting key. All youdoisdrilla

ole in your wall and slide the anchor
in place. For solid walls, the anchor is
just w. into the hole, like a nor-
mal plastic anchor, If the wall is hol-
low, you simply slide the key setting

RRTT

1 To install anchor, first bore hole In wall
then squeeze anchor wings together.,

Teggler anchor system offers three options:

anchor with screw |middle| and toggle-type anchor with bolt [right). Plastic setting key
|arrow] ks used to snap open wings on picture hoolk and wall anchor.

pin into the anchor and push, This ac-
tion forces the wings on the anchor to
pop out and bear against the inside
surface of the wall. ¥Ou remove
the setting pin, all you do to attach
something is drive a self-tapping ma-
chine screw through the object and
into the anchor.

The basic anchors eome in different
sizes, depending on the thickness of
the wall material. The smallest one
works in panels—like those found on

hollow-core doors—that are Y to ¥
in. thick. The next size handles mate-
rial that is % to ¥ in. thick, and the
largest is dezigned for surfaces that
are % to % in. thick. These dimensions

Z Inzert folded anchor into hole and press
until flush with surrounding surface.
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picture hook with screw [left), wall

indicate the thicknesses that allow the
anchor to fully expand on the backside
of the surface covering, Of course, in
solid-wall applications they'll all
work, Each anchor will hold at least
40 pounds of weight and is designed to
accept screws ranging from sizes No.
6to No. 14.

The basic anchor is complemented
with other models used for specific
purposes: a picture hook (Fig. 7), an
anchor for mounting perforated hard-
board with the correct spacing from
the wall, and ones designed for
mounting wire rack storage systems,
adjustable metal shelf standards and
all sorts of electric cables.

3 For hollow walls, press setting key Into
anchor to pop out wings on inside of wall,
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J If you have to support heavier loads ¢ i

can be removed and replaced at any | and leaves a presentable finished ap-

—up to 150 pounds per anchor when
installed in conerete block—the
Toggler toggle bolt fills the bill in
ways that a standard toggle bolt can't.
This version is installed in the wall
independent of any bolt. Because the
support wing on the inside of the wall
i5 secured by the fixture, instead of
the bolt, the bolt that holds the object

& Artach desired hardware to wall anchor
using self-tapping machine screw.

7 Picture hook Is great for hanging frames
and supporting small cable wires.

10 Secure anchor by pushing cap Into

time without the wing falling down in-
gide the wall.

Another virtue of these toggle tmlta
is that they require a sma ﬁ]er wall
hole. Most ¥-in. toggle bolts require a
%-in. hole but the Togglers need only
a Ye-in, hole. And, the anchor is de-
signed with a flange around its plastic
cap that covers the edges of the hole

§ Anchor |back side view| can hold screws
from size No. 6 [left] to No. 14 (right).

B To Install toggle-type anchor, fold wing
against strap and push into prebored hole.

11 Once cap Is firmly seated. bend straps
| from side to side until they break off.

pearance when exposed.

The Togglers are available at hard-
ware stores and home centers, and
are usually sold in packages of eight
for about $1.70. For more informa-
tion, contact: Toggler Anchor Sys-
tem, Div. of Mechanical Plastics
Corp., P.0. Box 328 Castleton 8t.,
Pleasantville, NY 10570, 2|
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& Fully spread anchor [bottom) grips best,
but also holds well partially spread [top).

¥ Once through hole, pull out until wing
hits inslde surface of wall.

12 Attach object to wall using bolt of
proper length. Bolt threads into wing.

hale untll flush with surrounding surface.
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CHASING EMMO

Can Fittipaldi make it two in a row?

HE 1990 Indycar season
shapes up as one of the most
competitive and technologi-
cally diverse in the history of
Championship Auto Racing Teams
(CART). At the same time, CART—
which has sanctioned the PPG Indy-
car World Series since its inception in
1979%—faces challenges vruri:aj to the
long-term future of Indvear racing.
Stir these two elements vigorously,
and it seems certain that 1990 will be
anything but dull,

On the hardware front, it figures to
be another good year for the Chevro-
let Indy VB, although a much stronger
challenge is expected this year from
Porsche, with Cosworth, Judd and
Buick also hoping to improve.

Never short on power, the Mario
[llien/Paul Morgan-designed Chevy
shed its early reputation for fragility
and was absolutely bulletproof last
season. With further refinements and
more efficient engine management
—and teamed with Roger Penske and

Newman-Haas Racing as well as the

82

Adversaries in "89, Rick Mears [left] and
Indycar champion Emerson Fittipaid! will
be Penske teammates during "30 season.

new Galles/Kraco partnership—
look for Chevy-powered cars to dom-
inate again in 1990,
The addition of 1989 Indycar cham-
ion Emerson Fittipaldi—and Marl-
Eﬂl’ﬁ sponsorship money—to its
already impressive lineup of Rick
Mears and Danny Sullivan, makes
Pensgke Racing the team to beat. Un-
like last season, when Penske sold
three of his Nigel Bennett-designed
PC-18s to Patrick Racing, Bennett's
PC-19 will be Penske only.

PRA PHOTOS BY BILL STAML

Logistics and team chemistry will
be key to the recently merged Galles
and Kraco teams. Rick Galles and
Maury Kraines each ran multiple car
teams in the past with minimal sue-
cess. However, the lure of a Chevy
engine for Kraines and the financial
wherewithal for Galles to build his
own chassis, plus the elose friendship
of drivers Bobby Rahal and Al Unser
Jr., proved irresistible, With the Alan
Mertens-designed chassis not due un-
tillate in the year, Rahal and Little Al
will run Lola chassis.

An equally formidable driver pair-
ing—Mario and Michael Andretti—
will again carry the K mart/Havoline
standard at Newman-Haas Racing.
Michael proved to be every bit the
force he was expected to be in
1989—his first season with Chevy

ower—and only an overdose of the
egendary Andretti bad luck cost him
a serious shot at the title,

Patrick Racing is the big question
mark for 1990. Although Pat Patrick’s
organization won five races, including
the Indy 500, plus the 1989 CART ti-
tle, the team ended the season with its
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driver (Fittipaldi) and major sponsor
(Marlboro) ready to sign with Penske,

Az a result, Patrick has effected a
partnership with Alfa Romeo, with
the popular Roberto Guerrero, Alfa's
driver in "89, part of the bargain, as
well as the prospect of a new March
chassis. Since its debut at Detroit, the
Alfa engine has been reliable, though
mare power is needed for it to be truly

mWﬁﬁve.

ith just one car, Porsche has been
playing a rather unlikely David to
Chevrolet's Goliath, and proved last
year that it meant business, Thanks
to a splendid March 89P chassis and a
new motor—wider powerband and
better throttle response—FPorsche
went from pest to rival and scored a
win at Mid-Ohio.

Quaker State/Porsche team man-
ager Derrick Walker promises the
March 90F will be “quite a bit differ-
ent.” Although still limited to a 1-car
effort (a second entry is planned for
Indy), Porsche too will look to in-
creasingly sophisticated electronics
to coax more power and better low-
end response from its V8.

It took a couple of lean years to get
perennial front-running Cosworth to
respond to the Chevy juggernaut.
With two teams using its new short-
stroke DF'S engines, éﬂﬂw-:}rﬂl gotits

first win since late 1987, scored by
Bobby Rahal in a downpour at the
Meadowlands,

Just how Cosworth can massage a
design that dates to 1967 is open to de-
bate. The DFS still lacks the throttle

res and torque required for road
and street circuit racing.
The outlook for John Judd's engine

is murky. After scoring a rather for-
tunate win at Pocono in 1988, Judd
and U.S. %rmer Trues Racing
made the Honda-based V8 available
to a 3-team developmental partner-
sh’ﬂ: last year—Truesports, Raynor
and Shierson—but performance was
spotty. Yes, Truesports rookie Seott
Pruett finished second at Detroit and
was in the top 10 almost all season, but
the Judd was distinetly under-
powered on the faster circuits,

With an interim developmental mo-
tor on tap for 1990, Truesports boss
Steve Horne seems confident the
Judd will be a mateh for the other
powerplants. Certainly Pruett, with
a full season under his belt, will be a
factor.

Last, but not least (at least at Indy)
is Buick's stock block V6. Given an ex-
tra 10 in. of turbo boost by USAC at
Indianapolis, the Buick remains a via-
ble alternative at the Brickyard, and a
number of teams expect to run Indy-
only Buick programs. Elsewhere,
though, the Buick is severely handi-
capped by CART’s across-the-board
boost rule.

The off-track intrigue regarding
new rules for 1990-"94—rules de-
signed to reduce cornering speeds and
enhance driver protection—was still
in progress a};dpreﬂa time. Since the
new regs would essentially render '89
and older cars obsolete, a compromise
was eventually reached that grand-

== E;
—
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Rick Mears scored three victories for Team Pensice to finksh second in the "89 standings.

Teo Fabl's Porsche-powered March figures

as the dark horse of the 1990 campaign.
1990 CART PPG
INDYCAR SCHEDULE*
April B Phosnix, Arizona
April 22 Long Beach, Cafilomia
May 27 Indianapolis 500, indiana
June 3 Milwaukee, Wiscorsin
June 17 Deetroil, Michigan
June 24 Foriland, Cregon
July 8 Cleveland, Ohio
July 15 Meadowlands, New Jerssy
July 22 Taronto, Ontaria
August 5 Irish Hills, Michigan
August 26 Denver, Colorado
September 2  Vancouve, Brilish Columbia
Seplember 16  Lexingion, Ohio
September 23  Elkhart Laka, Wisconsin
October 7 Marareth, Pennsylvania
October 21 Monierey, Califomia
*Ax of Ocinber 4, 1989

fathered older cars into the series
through 1992, The U.S. Auto Club,
however, left its rules for the 1980 In-
dianapolis 500 virtually unchanged.

The "90 spec Indycars are expected
to be at a significant disadvantage
versus their predecessors. There is
expected to be Eigniﬁca.nt.li less aero-
dynamic downforce to work with, ow-
ing to the mandated smaller sidepods
and the repositioning of the rear
wing. Because the driver's feet must
now be behind the centerline of the
front wheels, the "90 cockpits will also
be more centrally located. This, in
turn, will require a repositioning of
the fuel cell, resulting in unfavorable
weight distribution. The net result,
should USAC stick to its position, is
that most teams will either keep their
'89 cars specifically for Indy, or run
hybrid "89/90 cars there,

Just who is going to emerge as the
champion is, as usual, anybody’s
guess. Most forecasters rated Fitti-
paldi a dark horse at the start of 1989,
Bat if you like dark horses, keep an
eye on Teo Fabi. Porsche made huge
strides in 1989, while March again
proved itself capable of producing a
state-of-the-art chassis. If the March
90F is as capable as its predecessor,
then Fabi could very well win the title
he so narrowly missed in 1983, ™
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HIGH-BANK =
BRINKSMANSHIP -

NASCAR may or may not be the greatest show on
earth, but it sure don't get no closer than this.

BYALPEARCE
T ALL GOES back to Bob Lat-
ford and a summer afternoon he
spent at the Boot Hill S8aloon in
Daytona Beach.

Latford was serving as public rela-
tions director at the Atlanta Interna-
tional Raceway when NASCAR
executives Bill France, Lin Kuchler
and Bill Gazaway commissioned him
to find a better way to determine their

B4

annual champion. Privately, they
feared that a steady-but-unspectacu-
lar driver (dare they say undeserv-
ing?) might someday steal their most
gignificant title. They feared that a
midpack runner might simply ride
around in enough races to outpoint
the big-name stars who ran hard and
risked crashing or blowing up.

Do something about that, they told
Latford. Help us keep a midpack
stroker from backing into our cham-

Dale Earnhardt’s black Chevy Lumina was a
dominant force through much of the "89
MNASCAR Winston Cup season.

pionship and making us look silly.

So in the summer of '74 Latford sat
down with two racing buddies and
some beer at the old Boot Hill. They
talked about their sport, toyed with
some numbers, drank some beer,
toyed with more numbers, drank
more beer and talked more about rac-
ing. Several hours later, Latford had
NASCAR's new points system all fig-
ured out on cocktail napkins.

His formula encouraged drivers to

POPULAR MECHANICE ® JANLUARY 1990




start every race, run hard, lead laps
and stay on the track as long as they
could—even if their cars were beat
and battered and hopelessly behind.
Drivers who led the most laps got ex-
tra points. Drivers who led even one
lap got extra points.

Unlike some of the previous sys-
tems, Latford's scheme proposed
every race be weighted equally. Win-
ning the Martinsville 500, for exam-
ple, would pay exactly the same
championship points as winning the
Daytona 500

he new plan almost puaranteed
that the series champion would be the
driver whose equipment and crew
performed best, week in and week
out, over the long haul,

Better yet, it ensured that the
championship wouldn't be decided un-
til late in the season, perha (here

ou could almost imagine France,
uchler and Gazaway breaking into
wide grins) at the last race.

Who will win the $1-million prize
this year? Smart money will be on the
slick Chevy Luminas of Dale Earn-
hardt and Il Waltrip, as well as
Rusty Wallace's Pontiac Grand Prix.
Each of them had an outstanding '89
season and each returns to a well-
financed, well-equipped team backed
by an excellent crew.

Waltrip, now 43 and mellowed after
years of being NASCAR's bad boy,
was a contender last year until an un-
characteristic late season swoon in his
Rick Hendrick, Tide-sponsored
Chevy. He'll recall the season with
bittersweet emotions. He finally won
the Daytona 500 after 17 years of try-

the paints lead with either a win or a
second-place finish on that bright fall
afternoon. Instead, he fell even far-
ther behind.

Another erash the following week-
end at Rockingham, North Carolina,
all but ended his "89 title hopes.

Wallace, for his part, was an even
stronger contender in '89 than in '88,
when he lost the title to Bill Elliott de-
spite a late-season charge. His "89
campaign, while clearly suceessful,
was also noteworthy for a well-publi-
cized feud with car owner Raymond
Beadle. Both filed lawsuits in a nasty
contract dispute that left Wallace's
status with the team in question.

But contending for the champion-
ship made everything better, and the
Kodiak-backed team rallied strongly
in the final weeks of the season.
They're together again for 1990,

Given somewhat longer odds of
winning this year's Winston Cup are
Martin, driving the Jack Roush Thun-
derbird, Rudd, Ken Schrader, Geoff
Bodine, Harry Gant, Davey Allison,
Terry Labonte and Elliott, Rudd, Bo-
dine and Labonte are proven winners,

Mwﬂmlmlwmmﬂum nﬂmummemuummm
never recovered from Daytona crash. Dale Earnhardt [right) faded In the final weeks.

ing, but lost the Winston All-Star race
three months later to Wallace on a
controversial late-race bump.
Earnhardt (some call him Down-
and-Dirty Dale), a 3-time champion,
may have blown his fourth title shot at
North Wilkesboro, North Carolina, in
mid-October when he tangled with
Ricky Rudd's Quaker State Buick
while leading in the final seconds of a
400-lap race. Earnhardt and the Mr.
Goodwrench Chevy would have taken

but will need time to grow accus-
tomed to their new teams. And while
Schrader, Gant, Allison and Elliott all
won races last year, they didn't dis-
Eiay enough consistency to challenge
allace and Earnhardt.
Martin seems to be the strongest

contender in this grou]]n{. on the im-
pressive strength of the Roush organ-
ization.

A couple other drivers to watch in
1990 are Alan Kulwicki, a consistently

Rusty Wallace's Pontiac Grand Prix came on
strong in the cosing of the campaign.

strong qualifier last year, and 1989's
rookie of the year, 39-year-old Dick
Trickle, a veteran short-track special-
ist who had several top-10 finishes.

NASCAR's drivers and crews
won't see many new sights this year.
Their tour wi]frun exactly the same
tracks. In fact, except for a minor
change or two, this year's schedule is
almost identical to '89,

In ease you're wondering, this
year's 10-month, 29-date, 16-track,
13-state grind adds up to 11,801 miles
of racmq That's a lot of time on the

t's

road. It's a good bet Latford didn't
consult wives or girlfriends when he
came up with his idea, ™
1990 NASCAR
Winston Cup Schedule”
February 18 Dayiona Beach, Florida
February25  Richmond, Virginia
March 4 Rockingham,
North Carolina
March 18 Adlanta, Georgia
April 1 Darfington, South Caroling
Bristol, Tennesses
North Wilkesboro,
North Carolina
Martinsville, West Virginia
Talladega, Alahama
Charlolie, North Cardlina
Cover, Defawars
Sears Poind, Calilomia
Pacono, Pennsylvania
Irish Hills, Michigan
Daytona Beach, Florida
Pocono, Pennsylvania
Talladega, Alabama
August12 Watkins Glen, New York
August 19 Irish Hills, Michigan
August 25 Buistol, Tennessoe
Seplamber 2 Dardington, South Carolina
Seplember 9 Richmaond, Virginia
September16  Dover, Delawars
September23  Martingville, Virginia
September30  North Wilkeshoro,
North Carodina
Oclober7 Chariotte, North Caroling
October 21 Rockingham, Morih Carolina
November 5 Phoenix, Arizona
November18  Allania, Georgia
Ay of Dciober 4, 1989

P PHOTO BY DON HUNTER
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DON'T LOOK
Road racing’s defending champs—IMSA,
SCCA, Formula One—face an especially
lean and hungry flock of challengers.

BY MAC DeMERE ASEBALL legend Satchel

Page may never have come

within throwing distance of

a race car. But his famous
admonishment—"Don't look back,
something might be gaining on
you"—is apt adviee for the 1989 cham-
pions of the major U.8. road-racing
series. For 1990, the challengers ap-
pear to have excellent shots at de-
throning the champions in the GTFP
and GTO divisions of the Internation-
al Motor Sports Association (IMSA)
Camel GT series and, to a lesser ex-
tent, in the Sports Car Club of Ameri-
ca (SCCA) Trans-Am Championship.
Though the all-conquering Electro-
motive Nissan team has won two con-
secutive GTP team championships
and 20 of its last 26 races going into
the season finale at Del Mar, Califor-
nia, it faces rapidly maturing opposi-

A PRI B HAL CROCKER
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' YOUR PRIZED POSSESSION

DESERVES A TOUCH OF 'GLASS.

Presenting the Liquid Glass™ Total Appearance System.

There's nothing like the exhilaration of seeing your prized auto, boat or plane
gleaming with a glass-like, satin-smooth glow. One that turns heads while
turning away the elements. And now because of a startling breakthrough in
appearance chemical technology, you can apply this “showroom™ brilliance in
minutes — and enjoy its benefits year 'round.

Chemical cross-linking...the nucleus of our system.
Unlike other finishing families, the Liquid Glass Sysiem works because each
highly-refined product chemically bonds with the next. The concepl is simple.
The results — simply spectacular. All five products are perfectly safe for use
on Clearcoated surfaces, and help retard acid rain and hard water spofting.
- 5 When used together as a Total Appearance System, thay cross-link to give
peveef gy il vy Lo L B you maximum protection and beauty.

Sl Rictior foraidul fosl sooneny; Pour on our Liquid Glass Wash Concentrate, Pre-Cleaner and Polish/Finish
foday — and sea how their dazzling glow reflects on you. Then rejuvenats
your leather, vinyl and rubber with our Connoisseur's Choice® duo — the
miracle cross-linked mixtures with Mink Oil. But don't wait. Once you exper-
ence a touch of 'Glass, you'll never settle for less.

Liquid Glass Polish/Finish is sold only in the gold can with the red
Corvette on its face. We do not manufacture or private label an
“Advanced” version of any of our products. Mever have, never will!

The Liguid Glass Total Appearance System is sold
at quality conscious retall stores nationwide, or call
now, toll free: 1-800-548-5307 for the name of your
nearest Liquid Glass Products Distributor. In N.J.,

call (201) 387-6755. LIQUID GLASS ENTERPRISES, INC
P.O. Box 1170, Teanack, NJ 07666 USA

© Cogpyiight 188 Lauet Cians Erfeiprass, e &8 fighi Fesenmd Conosesers Choes 4 epoisnss tsiemars of | g Gl Enispasss. e
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DONTLOOKBACK

tion from Jaguar and Toyota, as well
as from perennial contender Porsche
in the long races.

In GTO, Jack Rﬂﬁh'ﬁ fatt{}ry]MEE—
cury Cougars opened up an early ad-
vantage and held on to take the 1989
driver's and manufacturer’s titles.
However, by the end of the season it
was clear the factory-backed Audis
had become the team to beat. Also,
look for renewed GTO efforts from
Mazda and Nissan, as well as, believe
it or not, a new program from Ferrari,

The 1989 Trans-Am campaign was
nearly a Roush Racing benefit, as
Roush Mustangs won more than half
of the races. But for 1890, teams from
Oldsmobile, Pontiae, and possibly
even Cadillac and Chrysler's Eagle di-
vision, seem ready to challenge.

IMSA GTP

Don Devendorf's crew at Electromo-
tive Engineering know that the ener-
gy and investment required to stay on
top often equals or exceeds the effort
needed to just ﬁ&t there, That's why
2-time IMSA champion Geoff Brab-
ham and "8% runner-up Chip Robinson
will be driving all-new Trevor Harris-
designed, Electromotive-built Nissan
GTP ZX-Turbos in 1990.

“Our advantage is how the whole
team works together,” said Wes
Moss, vice president of Electromo-
tive, “The new cars will have similar-
ities with the '89 cars, but will feature
aerodynamic changes and enhance-
ments which will tranzlate into a total
performance improvement.”

Although cast once again as sup-
porting players, the Castrol Jaguars
showed dramatic improvement in
1989 by winning three races. The In-
diana-based arm of Tom Walkinshaw
Racing is already embarked on an ex-
tensive winter testing program,
together with an R & D program for
TWR's European Group 5

“If you just stand still you won't
keep even, much less get ahead,” said
Jaguar team manager Tony Dowe,
“Race teams seem to go in 3-year
cycles. When you're starting from
scrateh, it takes two years just to be

Jack Roush’s Cougars won the '8 IMSA GTO title, but by season’s end Audl's #wd was king.

competitive. The dividends come in
the third year."

For power, Jaguar will rely on the
Vi turﬁit introduced successfully at
the end of last season, though the
team may run at least one V12 at Day-
tona's 24-hour event. Jaguar's drivers
will be Americans Price Cobb and
Davy Jones, joined in the long races
by John Nielsen and Jan Lammers.

Dan Gurney's All-American Racers
will eampaign two Toyota-powered
Eagles in the "90 GTP series. Despite
running one car originally built in Ja-

an for Group C as well as its own
Eagle HF-89 Toyota, AAR scored
several top-five finishes in 1990, It's
likely Willy T. Ribbgs, Juan Manuel
Fangio 11, Drake Olson and Rocky
Moran will return as drivers.

Although Porsche 962Cs often
make up a large portion of the GTP
fields and the Jim Bushy/Miller Beer
Porsche 9625 scored two wins in 1990,
the cars are at a severe dizadvantage
under IMSA rules, The wide flat-Six
engine with its water-cooled heads
restricts the size of the B62's ground-
effects tunnels and thus limits down-
force compared to other GTPs.

Still, Porsche has done extensive
development and is building several
new 962Cs which will likely be run by

Tom Walkinshaw's Jaguars are expected to lead challengers for Nissan's IMSA GTP title.

BB

Busby, Rob Dyson (for driver James
Weaver), Bruce Leven's Bayside
Racing, Tom Milner and others. [t's
possible one of these teams may elect
to buy last year's Electromotive Nis-
sans to campaign in the series—if
Electromotive elects to sell,

The Camel Lights ¢lass for smaller
displacement GTF machines was a
modern family affair in 1989. Room-
mates Scott Schubot and Linda Lude-
mann also shared the driver’s seat of a
Spice Buick. They took seven wins
and the championship for Schubot,

Look for Sechubot to return to the
class along with runner-up Charles
Morgan, Tom Heszert and a new
Honda-powered entry for veteran
Parker Johnstone.

IMSA GTO

The key in IMSA's GTO (GT over 3.0
liters) series is all-wheel drive.
Though the Roush Cougars won the
1989 driver's and manufacturer’s
championship quite handily, by the
end of the season it was clear that four
powered wheels are better than two.

Unlike most factory-supported rac-
ing teams, Audi's IMSA program is
run right out of its Michigan offices.
For 1990, Audi will campaign a pair of
Audi 90 Quattros, using the chassis
that dominated the second half of the
‘89 season. Though no contracts had
been signed at press time, Hurley
Haywood and Hans Stuck are good
bets to return behind the wheel.

Rouosh Racing team manager Lee
White was unsure if the team, includ-
ing drivers Halsmer and Wally Dal-
lenbach Jr., would even return to
GTO. “We're concerned with our abil-
ity to compete with the tire advan
enjoyed by all-wheel drive,"” said
White. “But I'm optimistic we'll be
back.”

Strong opposition will also come
from Clayton Cunningham's 300ZX
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Save Gas, Save Engine with ‘POLY’

GUARANTEED LOWEST PRICE (sce details below)

introduces one of the

The Secret is "Poly"”

"Poly” Is short for uoroethy-
lene (TFE), the slipperiest substance
known to man. (1981 Guinsss Book of
World Records). 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 horse-
power and reduce engine operating
temperature, causing your oll and engine
to last longer... plus it reduces metal wear,
defraying costly overhauls.

Years of Testing and Use
Have Proved it Truel

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

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

One of the country's most respected
research institutes reported applying
a powerful ultrasonic deaning process to
a Slick 50 treated engine and were sur-
prised at its permanence. "We actually
expecied the Petrolon Slick 50 TFE Resin
coating to also be removed, but later
found it was still there.”

TUV. a German testing laboratory with
credentials every bit as prestiglous as our
Underwriters Laboratories, tested Slick
50 In 1986. They found substantial
increases in both gas mileage and horse-
power. Their tests showed that these
gains were due to a reduction in friction.

The Federal Aviation Administra-
tlom has fully accepted a similar product
for aircraft—Slick 50 Aircraft Piston
Engine Treatment (FAR #3349). This
FAA endurance test simulated 1400
hours of engine use.

The power technology laboratory at a

southwestern university
stated, "Slick 50 does increase horse-
power and decrease fuel consumption in
tests done at the university.”

The Shuttie Columbia Lises the
chemical "poly” in its gears and bearings
because it Is the only chemical lubricant
which can withstand the heat and cor-
rosive elements of

Perhaps most dramatic of all Is a tor-
ture test overseen by the Auntomotive
Services Council for Pennsytvanis and
shown on WTVE television. Three cars
with 75.000 to 129,00 miles on them were
treated with Slick 50. Six months later
the oll was drained from each vehide, and
the cars driven without the oll plugs for
about a hall hour. The water temperature
never rose and the engines sustained no

apparent damage,

it's Easy to Treat Your Engine

A few minutes before oll and filter
change, add the engine flush you get
free with each order to clean oui the
engine. Let the engine (dle for 5 minutes.
Then drain the oll, change the filter and
add the proper amount of oil, less one
quart. Add one guart 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 oll earrles 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 englines,

Works with Most Oils

Slick 50 will work with all petroleum-
based oils and all synthetics compatible
with petroleum-based ofls with the excep-
tion of graphite oils. However, once an
engine Is treated, you can go back to a

graphite type if desired.

4 Ways Slick 50
Saves You Money

Your actual pcrcenlagca may vary
depending on your driving, vehicle con-
dition, weather and ic location,
but no matter what your conditions, Slick

50 can:

1. Increase mileage

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

3. Redure operating temperatures, thus
increasing 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 lubrcation starvation
cars experience when first started before
the oil begins to circulate, Slick 50 can
eliminate this problem for less than the
cost of two tanks of gas.

Slick 50 Will Not
Affect Your Warranty

Slick 50 is suspended in an excellent
grade of petroleum oil which meets or
exceeds every manufacturer’s engine
warranty requirements. In addition, this
oll carries an American Petroleum Insti-
tute service cassification SF-CC-CD.

There's No Risk with
Our Money Back Guarantee

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

Profit from Selling
Slick 50 Yourself

Here's an opportunity to make hand-
some profits. Having such solid test
results from major institutions make
Slick 50 easler to sell than many other
products. Free dealership information is

sent upon request.

GUARANTEED LOWEST PRICE!
If at time of purchase you have seen Slick
50 advertised In a current ine al
a lower price, we will beat that price by
$2.00 per quart.

For purchase or further information
call toll-free 1-800-525-8624, ext. 12 (in
California 1-800-233-9559) or send to:
Progressive Energy Corporation, 255
South Bent Avenue, #B2, Dept. PM180,
San Marcos, California 92068.

Yes, | want 1o improve my car's perdormance

and save my engine—rush me risk frea;

[ One Slick 50 at $38.95 + $4.00 shipping and
handling. Calil. Residents add 9% Sales Tax

O Give ma frea shipping and handling for my
order of 2 or more at $38.95 each.

OCheck O COD. [ Visa/MasterCard

Card #
Exp. Date

Namea

Address
{Give street address il possible lor UPS delivery)

City State Zip

e —
T T N ]
255 South Bent Avenue, #B2, Depl. PM180
San Marcos, California 82069

CALL NOW, TOLL FREE 1-800-525-8824
IN CALIFORNIA, TOLL FREE 1-800-233-9559,

L1888 Progressive Enwrgy Corp.
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Turbos and a pair of new 4-rotor Maz-
da RX7s for Jim Downing and, possi-
bly, Elliott Forbes-Robinson.

After a reconnaigssance program in
the final two races of 1989, it appeared
that Ferrari of France might enter an
F40LM in the 1990 GTO series. Origi-
nally designed for the stillborn GTC
class of the World Sports Prototype
Championship, the production-based
F40 will be at a handicap to the pur-
pose-built tube-frame opposition.

In GTU, look for veteran Roger
Mandeville to challenge '89 champion
Bob Leitzinger's Nissan 2408X with a
Mazda MX-6.

Trans-Am

Roush Racing Mustangs won half of
the 1989 Trans-Am races, and unher-
alded driver Dorsey Schroeder took
the driver's championship. However,
Roush's advantage may not have been
as large as it seemed. Schroeder only
won one of the first five races. At that

int, Roush's tremendous depth and
Ennh strength allowed the team to
take control of the series.

Schroeder will defend his erown,
joined in Roush Mustangs by Lyn St.
James and Robert Lappalainen.

Leading the Stop-Roush effort will
be Irv Hoerr, who won three early

PR PHOTO BY BILL STAHL

Alaln Prost will wear Ferrarl livery In "90
Warld Driver’'s Champlonship campalgn.

races in an Olds Cutlass and Paul Gen-
tilozzi in either an Olds or, possibly, a
Cadillac-bodied entry. Others who
are considering a Trans-Am program
include former champion Tom Gloy,
ex-IMSA GTU champ Jack Baldwin
and Tommy and Bobby Archer.
Chevrolet has finished second in
the Trans-Am manufacturer's cham-
pionship the past four years. In 1989,
the factory-backed C&C Chevy Ber-
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Come Build

Bookcase Wall—A floor-to-ceiling
dream project that makes your living or
family room seem larger. The shelves
are 12-inches deep, and the five cabl-
nets can be adjusted to any width. Great
for storing or displaying your fine itemns.
(PM-1008—%$6.95)

To Order Send your name and address
with check or order to: Popular
Mechanics, Box 1014, Radio City Station,
Mew York, NY 10101,

Popuiar Meohanes & 8 pubieanon o Heae! againnes.
& Doviin of the Hsare! Corporanon.
© P58% The Maars! Comoranan. AR rgin aelarved
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Come Build
With Us

Two-Bay Garage—A spacsous 2-car garage
with a siudio and loft above, This 22x28-fi

buwilchng has the space to handle all your
garage needs. The studio area leatures threa
windows and the garage doors open 1o a
spacious concrate slab flaor. What makes thes
garage so special is the second Hoor—you
can make if an ideal siwdio, an offica, planning
canter, or aven a small aparimant or guest
room {with a few modifications.) (PL-380—
iplan: $18.50; sach addisonal plan 516.00)

T Order Send your name and addrrss with chech
or money order io: Popular Mechanics, Bor 1014,
Radio City Station, New York, NY 10701,

Popniar Whermamcs s @ guiscaron of fisarst Miagermes
¥ Dhvigioey of (e Hisarn! Corpormho

T Theg Plesirnd Coagrisgfon AR rghie reescverd
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ettas, driven by Tommy Kendall and
Max Jones, were always in the hunt
but eouldn't quite match the set
by the Mustangs and Hoerr’s Oldsmo-
bile. Darin Brassfield scored one win
in an independent Corvette and Gre
Pickett, driving the Morrison Devel-
opment Corvette campaigned by Cor-
vette platform engineer John
Heinriey in SCCA club races, won the
Detroit Grand Prix.

Whichever team Chevrolet elects
to back in 1990, you can bet the bowtie
guys won't be satisfied with another
runner-up spot.

After Audi steamrolled the series
in 1988, SCCA moved to limit all-
wheel drive and turbocharging in "89.
For 1990, both will be outlawed.

Formula One

The World Driver's Championshi
was an open question right to the El'l.g
of the season in 1989, but it was a fa-
miliar question: Which Honda driver
would elaim the championship, de-
fending champ Ayrton Senna or all-
time-win leader Alain Prost.

The question was resolved—spec-
tacularly—in the Japanese Grand
Prix when Prost and Senna tangled on
track, ending Senna's repeat title

opes.

Although Honda/MecLaren can be
regarded as the team to beat again,
realo ition is ex this season
from Ferrari, which pairs newcomer
Prost and Nigel Manse] against Senna
and Gerhard Berger.

SCCA Supercars

After five years of living in the shad-
ow of the successful Firestone
Firehawk series, SCCA's Escort En-
durance series for showroom stock
cars will get a shake-up for 1990,

In an effort to make the series more
attractive to TV, SCCA will include
high-end sports cars like the Cor-
vette, Porsche 944 Turbo, the new
Nissan 300ZX Turbo, the new Dodge
Stealth/Mitsubishi 3000 GT and even
Honda's yet-to-be-introduced Acura
NS-X. Exotic labels like Ferrari and
Lotus will be welcome.

SCCA will meld its old A- and B-
support classes into one group, mak-
ing the 1990 races a 2-class show. The
club’s pro-racing officials plan to ad-
dress performance distinctions be-
tween the old A and B cars with a
handicap system. Races will be much
shorter—three of 1-hour duration,
three of 3 hours, plus the traditional
Mosport 24-hour race—and SCCA
plans to link at least five of the races
with Trans-Am events.

Besides being a sharp departure
from past Escort Endurance formats,
the new Supercar series also marks
the end of the Corvette Challenge. PM
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Mode| shown smaller than 8 V" actual length

A Meticulously Engineered Die-cast Metal Replica
of One of America’s Greatest Cars.

|t was the last of the classic Chevro-
lets. .. the most desirable American car
of the 1950's. ._the 1957 Chevrolet
Bel Air,

For many Amencans, some of their
most memorable tmes were spent in
or near this car. Known for its daz-
zling style, elegant engineering. and
brute power, the 57 Chevy embodies
the spint and enthusiasm of the 1950's

Mow, you can own a remarkably de-
tailed replica of this fabled classic car.

Both doors open smoothly. as does
the hood. The front wheels turm
with the steering wheel

The Chevolet rademarkes ave wsed under boenss hem General Motors Coasposanon

Hand-assembled...even
hand-waxed!

Owver | 50 scale parts go into the mak-
ing of this highly authentic replica in
the farge |:24 scale. All the important
components — the body, chassis,
drivetrain and engine block — are
crafted in metal

Each metal part is polished before
painting. Every single component is
inspected before the replica is assem-
bled by hand. When at last a replica
is complete, it s hand-waxed before
being released for shipment.

Available only from

the Danbury Mint.
This extraordinary replica is available
exrlusively from the Danbury Mint. It
is not being sold in stores,

Send no money now. Simply return
the Reservation Application. The
price of $88.50 is payable in three
maonthly installments of $29.50 each.
IF you wish, you may charge vour
installments to MasterCard, VISA or
American Express

Reservations are being accepted on a
strict first-come, first-served basis, To

O |59 MEI

avoid disappointment, please mail
your reservation today,

M
= RESERVATION APPLICATIO =

I
|
I
1
I
|
l
|
l
|
|
|
|
|
|
|
|
|
|

The 1957
HAir

Please return
pramplly

The Danbury Mint
47 Richards Avenue
Morwalk. Conn. D6EST

Please accept my Reservabion Applica-
tion for the 1957 Chevrolet Bel Air. | need
send no money now, | will pay in three
monthly installments of $29. 50 each_*
the first in advance of shipment

My satisfaction is puaranteed. If | amr mot
satisfied with my repleca. | may retum it
within 30 days of receipl for prompt
replacement or refund

*Far vy appheable eules fan and 1123 shppeyg ard anding.

MName ==

FLEAGE PRINT CLERHLY
Address
City/State Zip

Check here if you want each monthly
mstaliment charged to your:

O MasterCard  [JVISA

] American Express

Credit Card Number

Signature

Alloni B o | 2 weeeks ilter bl pipest lod $hipeent

MNI3T

— e m—  m—— ——

Expiratson Date I
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FOR MEN ONLY

Sprint cars—racing'’s answer to a rhinoceros stampede.

97

LL TOO OFTEN, the
blind pursuit of technol-
ogy in motorsports does
little to improve the show

that spectators pay to witness, Active
guspensions, on-board telemetry,
ground-effect aerodynamies, earbon-
fiber composites—there's no question

PhA PHOTOS By JACK KROMER

that technological advances can give a
winning edpge to the well-heeled team,
jut the American racing heritage lies
elsewhere, rooted in the elemental
thunder, dust and smoke of a Satur-
day night bullring brawl.
Welcome to the world of sprint
cars. Where the machines are equal-
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ized by conditions so that it's raw, un-
distilled moxie that wins races.

This doesn't necessarily mean that
sprinters are down at the agricultural
end of the techno scale. It's just alevel
of technology that has little use for
subtlety.

Basic specifications are your first
clue to the highly favorable thrills-

-lap ratio: a 410-cu.-in. V8, pump-
ing out 800-plus horsepower on
methanol, shoehorned into a short-
wheelbase chassis weighing 1400
pounds ready to race.

The small-block Chevy clones that
dominate this sport are a highly spe-
cialized, thoroughly modified genus.
Aftermarket alloy blocks and cylinder
heads are crowned by constant-flow
fuel-injection setups. Exotic, dry
sump lubrieation systems assure reli-
able oil delivery in the high-G corners
—important, since cornering occu-
pies about 75 percent of a sprint car
driver's time,

Mechanical sophistication ends
with the powerplants. Beyond the en-
gines, the rest of the setup is classifi-
able as primordial. No starter motor,
no battery, no clutch, not even a
multispeed transmission. Juice is
supplied by a magneto, and the gear-
box is a simple, robust in-out setup
desigmed to take punishment.

Braking isn't much of a priority, ei-
ther. Most sprinters use no more than
two dize brakes, both mounted on the
lefthand side.

The hardware reflects the direct,
take-no-prisoners nature of the com-
bat. Finishing positions aren't de-
termined by late braking into tight
corners or precisely timed gearshifts.
All that counts is who's willing to
stand on the gas the longest and mus-
ele through the lefthand turns with
the least wasted motion.

To any fan reared on open-wheeled
pavement racing, the sprint car is cer-
tainly one alien machine. Itis impossi-
bly uprlght with the driver's head at
a bystander’s chest level, rather than
somewhere below his kneecaps. The
tires actually have tread patterns,
with passenger car proportions on the
front wheels and gummy steamrollers
in the rear.

More unsettling is the fact that the

Jett Swindell sets up for a turn.
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Emmmhmumlluhwm*ﬂdmhh 130-mph plus.

rears differ visibly from left to
right—the sizes are staggered by as
much as 10 in, of eircumference to set
up for the left-turn courses.

This trait dictates the driving style,
too. At the end of the brief straight-
away, backing off the throttle pitches
the car sideways and the pilot
his line according to location of the
ranm%’grmve and, of course, traffic.

If this doesn't sound like the Rick
Mears school of precision control—
you've got the idea.

What really throws the newcomer
off, though, 1s that giant wing, with
the dimensions of a dining-room table.
Not only have these aluminum super-
structures driven home the concept of
aerodynamic downforce to the dirt
oval racers, they've also become the
distinctive signature of the breed.
Most cars include a driver-controlled
hydraulic system to jockey the wing
front and back as a way to adjust trac-
tion during the race,

Even the vertical sideboards havea
job, keeping the car from getting too
sideways in the lefthanders that con-
nect the straights.

Aside from the cosmetics, the cars
are remarkably similar. The typical
frontrunner buys his tube-frame
chassis from Tennessee-based Gam-
bler Competition—about $15,000
(without wing)—then bolts in a
$25,000 engine, produced by several
small manufacturers (Gaerte, in

Rochester, Indiana, and Shaver Spe-
cialties, in Torrance, California, are
two top shops). Bodywork is available
from several long-established
sources, and some of the wingmakers
actually travel to the various tracks.

Torsion bars and adjustable racing
shock ahﬂurbers control wheel move-
ment. A quick-change differential al-
lows the final drive gearing to adapt
to track conditions with a few minutes
of wrench work. Power-assist steer-
ing is one of the few concessions to
modern convenience tolerated in oth-
erwise bare-knuckle sprint car ranks.

Like any other motorsport, sprint
car racing has its own set of national
heroes, Many of these come from the
ranks of the World of Outlaws tour,
putting on over 100 shows in 25 states
during its February-to-November
season. Doug Wolfgang, Bobby Davis
and Keith Kaufman all have follow-
ings among the Outlaw fans.

The rival United Sprint Associa-
tion runs a shorter schedule, but de-
livers top stars (and former World-of-
Outlaws champs) like Steve Kinser
and Sammy Swindell.

For both circuits, the venues are
hardpacked dirt ovals ranging from
one-quarter to a full mile around,
some situated on state fairgrounds,
others just a patch of level clay at the
edie of some small town.

8 you might expect, there's noth-
ing fancy about this kind of show
—Ileave your Calvin Kleins on the
hanger and your Guecis in the closet.
Pick an upper-row seat and you'll be
able to see every inch of every lap—a
16-second, 130-mph trip on the half-
mile course. Venture down a bit lower
in the stands and you'll be baptized
with a sprinkling of Turn-One soil.

In either place, the combination of
methanol fumes and earthshakin
power may just alter your notions o
what is and isn't real racing. Because
this is about as real as it gets. ™
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Introducing the new ESCOI

New technology makes this radar detector
perform unlike any other in the world

I'| 1978 we introducad the orignal ESCORT. s
superheterodyne technobogy changed the sclence of
raclar detection forever

A the time, Car ard Driver sadd, “1 vou can
imagne the Turbo Porsche of redar detectors, this
i1t it's o brilliantly conceived device. In no test
did any of the other detectors sven come dose.
Hout that was just the beginning

Our strategy

Since then, we've continunusly advanced the
science of mdar warning by encouraging our
ergnineers to spend their time an only one thing
improving performance. Because of this program
ESCORT and PASSPORT have umecuelled reputations
for performunce, winning test after test

But wewe neser sinpped striving for another
quantum leap, a revolution in technology that
could redefine mdar detection again, And now
we've done 1t The key & o new technology: DSP

Incredible technology

D&F s Memtal Sipnal Processing, a techmology
virtually unheard of in personal electronics, but
wsed in many exotic electronic devices

DSP s used by NASA to create detaibed spice
photos from blurry images. 105 used by military radar
io distinguish enemy aircraft from friendly air-
craft 115 wsed to defiver sharp images of mtemed hody
tisste from medical scanners. And now we e using
NP 10 fined radar signals oo weak w be
detected by corventionnd technolog

The beart o ESCOWT ¢ D civeniry

MCNUE srocpoer Gyl o

mraliioy rresrne ST (e sveeed

How it works

Our new ESCOKRTSs DSP circuitry samples
incoming radar sipnals 50000 times a second,
slicing them into discrete bits of information, This
i[IIII':l"ZI'Iillllll'! 5 |||I"]I I|I-_|:|||.'l,'1] ZlI'IlII l','-"lll'.?rl'!JI,lllhl'l
analvaed by what is esentially an neredibly fas
imternal signal recognition computer

Breakthrough performance

The new ESCORTS DSP cironitry was: developed
using everything weve leamed shout sdvineed
racar detection. The end rsull is incredibie

The new ESCORTs advanced signal procesing
prowides an incredible increase in sensitivity on
hoth hands. Quite simply, this means that the
new ESCORT picks up radar signals much further
mwny than was ever before possible.

In fmct, not since we introduced the first
ESCORT heas there been a performance improvemsent
|tke this. Bat theres more

Complete warning system
The new ESCORT keeps you fully infremed
ith a warizble sudible warning with adjustable
volumne, and different tones for X and K bands. And
both a Mute and a new Auto-Mute function

For visual warning, theres an alert lamp and
ren-segment signal strength meter, both dimmisd
(o suit ambdent lighting. Theres also a Darck mid:
for more discrete operution

ESCORT &5 howsed in o heal redted alumaniom
housing, firiished in low-glare back, and & increcibly
compact, onby & high and 34" wide. And every-
thing you need is incluced

i weie ENCTART &

Everything included

The new ESCORT comes complete with visor
clip and adjustable windshield mount, and power
cords 1o st any instaliatson ¢ hoth a coiled and a
straight cord that plug into vour lighter, and a
cord for direct wiring into your car'’s electrical
systerr, if vou prefer )

Theres also 2 lesther carrving case, and a
comprehensive owner's handhook. ESCORT also
recTarparittess our revolutionary Digital Kev security
system (see sidebar for the full story)

al of froitn o O RS O U i

Satisbiction guaranieed
We only sell ESCORT direct from our factory to
yime, and we guarinies your satisfction. To order
st call us toll-free. After vou receive ESCORT. (f
vimi ¢ ol completely satisfied within 30 days,
st return it W'l refund all of vour money and
your return shipping oosts, oo guestions asked
There are na hidden charges
The mew ESCORT outperforms any other midar
detector in the world But don't mke oue word
for it Order wday and see for yourself

Bad news for thieves:

A new security system in new ESCORT and S0LO
makes them of litthe use to enyane but the rightiul
awnar. Here's how il warks

The system is fully putomatic, and easy to wse.
Imcluded with your new radar detector is & timy
sloctromic "Digital Kay™™ to put on your key ring [1ee
the main phate abowe snd the cutewsy st right],

Abaut avery bwo moaths, your deteciors circaltry
will prompt you te insert yaur Digital Key into s small
jack on your detector, and turm your datector om.
After confirming that you wsed the right Key, your
detector will reset ity lock and will he ready for
two maore months of use. That's all theme i to it

May we help you? escorr and
SOLO bring totally new technologies 10 midar
warning. Bui there s one thing we didn 1 chanpe:
Onur sysaem) of selling direct from our factary to you
Just call us toll-free. One of owr midar experts
will be glad to answer vour questions or take vour
order. And remember, our 30 day trial lets wou
try new ESCORT or SOLO at no risk. Call today,

ESCORT 5295

(thio resiclents add
£17.70 sales tax ESCORT

Prices sligitly

higher in Canaida




than ideal for trveling. Until now.

First things first

incredible performance 01 the breakthmough

Howevar, for somaone wivo dossn't have the right
key jand there sre thousands of different Digital
Keys|, the rader detector simply won't work. And
thare’s Hitle aconomic iscantive for & thisl 1o staal
your radar detector if ha cen't =all it. And i &
stolen ESCORT or SOLO ks sver raturned to us for
service, wa'll immediataly contact you (i you have
reparted the thaft o usl.

Although nothing is totally "thefi-
proaf]” our new Digital Key ss-
curity system will halp boep
yaur new ESCORT
or SO0LO yours.

Actnal vy putary of Dt Key
|

Ir' vou're @ husiness traveler, wwms switching
berween cars and using rentals in distant cities
vou need the most comvendent radar detector
pessible. Hut radar detectors have always been less

After vears of development, we're introducing
slf-powered S0L0. Tt has the same long-range
warning 45 our test-winning PASSPORT, and it's
even smaller (only & high and 24" wide). Bu

Call Toll Free 1-800-543-1608

{24 hours @ day, 7 dns 2 week)

0 mail us your order:
Fz‘—!. @ Cincinnati Microwive

B Dept. (X810

r ‘ E One Microwmve Plazn
ik o Cincinmati, Ohio 45249

E—  O0L0 3345
SELEROWERED (i residents add
SOLO  smmsletax
BADAN-RECEIVER Prices slightly
B i in Canada

No power cord

Revolutionary convenience

SOLO is the first self-powered superheterodyne
radr detector. You just mount it on your visor of
windshield and wm it an. Vs that simple

SOLD dosa't need 4 power cord, recliirper. of
by battery poack. It remurkable design operales
ghout 200 hours on 5 sinele 9 Yolt lithinm buttery
{or 80 hours an a standard alkaline). For most
drivers, that's several months of use

2078
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For oot lrevers. o aaple hattery ol L' seveno minmlis

Total performance

Unlike most batery powered divices, SOLD
maintains full performance over its full
hattery lile. And whien vou finally nead to
replace the hamery, SOLO tells vou five hours in
e 5o vo feve plenty of time to plan abead
Needless to sy, there was only one wav o
make sel f-powered SOLO a reality, Starting with a
clean sheet of paper, our engineers e desigmed
the most efficient superheteradyne radar detecioe
in the world. SOLD uses only 2% of the power of 2

conventional radar detector

Incredible techninlogy

The advances that made SOLO possible would
fill this page, bt here's a brief putline: A varactor-
tured Gats FET microwane oscilator, fowr custom
CMOS integrated eirouits, seven efreudt boards, and
hundreds of SMD components controlfled by a
CM06 microprocessor and powered by o dipital
powwer supply. All contained i a thin wall mag-
pesium housing for incredible serength and Hght-

mess (just %% ounges complete with batterv)

Introducing self-powered SOLO

A new kind of radar detector—

Standard equipment
S000 has all of the advanced features we
pioneered with ESCORT and PASSPORT. Variahle
e audlo warning, with adjustable volume and
different tones for X and K bands. An alert lamp
and ten-sepment LED signal strength meter, hath
autormutically dimmed to st ambient lighting
And a Dark maode for even mare discrete aperation
In nddition, S0L0 has both a Mute switch
and 8 new Auto-Mute function thin ausematically
reduces the pudio to o lower level afer the initial
alert. There's even 1 special hamery-szver circuit
that s SOLO off if vou forpet 10
And our new Dipital Kev security sysiem
means your SOLO will be of linle use 1o anyone
but you (see sidehar for the full siory)

Fratvend of o crumpyreion
mreler, SR o e

Pt Ptk Aiwad
LEDs bande! divveily &
o by it i

The complete package
SOL0 romes complete with everything vou
neee. An articulated visor clip that opens wide for
paaide] wisors, bt folds (at for conventent handling
A windshield mount that eastly adjusts for different

windshield angles. A leather pouch for evervday
use, and i wravel case for tking SOLO with vou
o trips. And of course, we include two hatteries,
hoth a lithiwm and an alkaline, o gt vou strted
Faciory direct
We anly sell SOLD direct feom our factory o
vou, Just call us toll-free to oeder, o for moee
infnrmation. And we guarntes your satisfaction
If you're not completely satisfied in 30 days, just
rettien SOLO foe o full refund. SOLO is ales backed
by our e vear limited warranty
Some people will see SOLO 45 a comvenience
hreakthrmugh. But also consider the performance
arvantage of having 2 rmdir delector voull use
ey me pLLY !.,:I'[ In vour Gar
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HIRACING 1990

CHEAP

THRILLS

Four grass-roots rides—low investment,
low maintenance, high on fun.
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FYOU'RE like us, racing is
something you've always want-
ed to try, but thought you sim-
ply couldn't afford.

Wrong. Although you'll probably
never see them on ESPN, there are
lots of hobby-level racing opportuni-
ties, from cfrag racing to local oval
tracks to road racing. Four of the
more popular—and economical—ap-
proaches are detailed here.

Enduro Karts

Question: What do Emerson Fitti-
paldi, Scott Pruet, Lake Speed and
dozens of other professional racing
drivers have in common?!

Answer: They all got their start
racing go-karts. Not go-karts the way
you think of them—little putt-putts
for the backyard—but bonafide 120-
mph racing cars that compete at

laces like Elkhart Lake, E:'r’iliuw
prings, Daytona and Mid-Ohio, And
believe it or not, quick-handling,
quick-stopping karts hold outright lap
records at some of the twistier tracks.

Lay-down road-racing karts are
called Enduro karts, to differentiate
them from upright Sprint karts that
race on dirt ovals. The most popular
Enduro karts use 100-cc Yamaﬁm 2-
eycle, 1-cylinder engines driving cen-
trifugal clutches.

The frame is steel tubing. There are
disc brakes and miniature racing
alicks on alloy wheels, Top speed;
about 100 mph. About $1500 will get
you on the track, and you can trans-
port your racing car in the back of a
pickup or station wagon.

The same basic kart can be used to
race in five or six different classes.
You can add a second engine to create
an even faster machine, or bodywork
that moves your racer into vet anoth-
er classification,

The fastest karts are now B/stock
and B/limited machines with twin 100-
ce engines built by Parilla or BCR.
With fiberglass nose cones, side pan-
els and rear bodywork, you can hit
over 120 mph.

For more information, contact:

Kart racing [left] offers plenty of speed and
close racing for not much money. The
primary operating costs for Bomber Stocks
|above) are the body shop fees.
World Kart Association, 5906 May-
fair Rd., North Canton, OH 44720.
Telephone (216) 499-0454.

Bracket Racing

Most racers start out drag racing on
Main Street in Mom’s Buick. Bracket
racing lets you wear a helmet and race
Mom'’s Buick at the track, for a §3 en-
try fee. There are even cash prizes.
All of which explains why bracket rac-
ing is the most popular form of motor-
gports in the world.

You show up at your local dragstrip
almost any Wednesday or Friday
night and pay your three bucks.
There will be hundreds of other racers
there. You can race anything. You
don't even need a rollbar unless your
car can do the quarter in less than 11
seconds.

You have to declare how quickly
your car will get through the quarter-
mile, and that's written on your win-
dow in white shoe polish. Obviously,
your first few times at the strip will be
spent just figuring out how fast you
can go. Then, after a smoky-burnout
to warm up the tires, you're lined up
next to another competitor and the
Christmas tree lights blink down...

= vellow, vellow, vellow, green!
Bracket racing rewards consisten-
= ey and quick reactions. The whole
idea is to beat the car in the next lane
& without breaking out of the time you
E declared vou'd run. Most low-buck
£ racers use ponycars with a mild V&,
£ And that's what it takes. Remove

Bracket racing can be the cheapest way to
go racing in America.
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the slicks to drive home and you can
use the car to commute to work in the
morning. There is no cheaper way to
go racing,

For more information, contact: Na-
tional Hot Rod Association, Box 5555,
Glendora, CA 91747, Telephone (818)
014-4761. International Hot Rod As-
sociation, Box 3029, Bristol, TN
37625. Telephone (615) T64-1164.

Bomber Stocks

There are literally hundreds of small
oval tracks all around the country,
quarter-mile and half-mile bullrings
where you can race once or twice a
week, all season.

The least expensive way to start
out in oval-track racing is Street
Stock, or, us they're more affection-
ately known, Bomber Stocks. Wheth-
er you buy a car or build your own,
plan on spending about $3000.

The most popular Street Stocks are
old musclecars like Chevy Chevelles,
Plymouth Dusters or Chevy Ca-
maros, but you can run just about
anything. At most tracks, you'll be re-
quired to equip your car with a 6-point
rolleage, a racing fuel cell, a 5-point
racing seatbelt and a racing seat.

Typical Street Stock rules allow
only small block V8s with a stock 4-
bbl. carburetor and stock manifolds,
Wheels are usually reinforced steel,
maximum 6-in. width. You are al-
lowed to run stiffer springs and shock
absorbers, but tires must be DOT
street legal. Nerf bars along the sides
and reinforced bumpers are legal, as
well as advisable.

The biggest expense in a season of
racing will be bodywork.

Typically there will be two or three
qualifying races at the beginning of
the evening, then a consolation final.

POPULAR MECHANICS ® JANUARY 1990

All those runs provide qualifiers for
the final. New racers often spend half
a season before they even get into a fi-
nal, but they still get plenty of racing.

At most tracks, the winner will
take home $200 or so, with smaller
amounts to the guys behind him. But
no matter where you finish, you'll be
learning about racing in traffie, and
how to get up the car,

Flor more information, contact your
local oval track, Rules vary, and there
is no national sanctioning body.

proved constructors, engines have
equal horsepower—sealed to prevent
tampering—and the street tires are
identical.

It works. At a typical Spec Racer
event, the first 20 cars might all quali-
fy within the same second. The racing
is c¢lose and spirited, and no matter
where you may be in the pack you'll al-
ways find someone else to race with,

So far, there are about 500 Spec
Racer machines around the country.
Used or new, they're worth about

Spec Racers

The most popular of the 23 Sports Car
Club of America amateur road-racing
classes is the Spec Racer class, for-
merly known as Sports Renault. A
Spec Racer is a small, single-seat,

pure racing car of the type generally
known as sports/racers, The frame is
a tube-steel birdeage with built-in
rollbar and the bodywork is four big
pieces of molded fiberglass.

Most of the running gear is Renault
Alliance, with the transverse engine/
gearbox mounted behind the seat and
driving the rear wheels.

The whole idea of Spec Racer is to
get the cars as evenly matched as pos-
sible, leaving the outeome to the skill
of the pilots. The class is administered
by SCCA, the cars are built by ap-

With no from season 1o Season,
SCCA Spec Racers are good for years of fun.

$10,000, ready to race. You can buy
one, race it for years, and sell it for
just about what you paid. Not many
race cars fit this description.

The SCCA even runs a drivers’
school aimed specifically at Spec Rae-
ers, where you can learn the basics of
road racing and decide whether Spec
Racer is for you. They provide every-
thing, including the car,

For more information, contact;
Sports Car Club of America, 9033 E.
Easter Place, Englewood, CO 80112,
Telephone (303) 694-7222, SCCA En-
terprises Spec Racer National Racing
School, 14570 E. Fremont, Engle-
wood, CO 80112, Telephone (303) 693-
2111, P
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TOP FUEL
TECHNOLOGY

Inside racing’s 4000-horsepower, nitromethane-burning techno showtcase.

BY. PAUL STENQUIST

IKE HEAVY artillery aimed
at the heavens, eight exhaust

pipes spit fire raw nitro-

methane fuel. The ground
shakes in tempo with an explosive,
syncopated idle,

Tiny front wheels—a scant 13 in.
dia.—inch carefully into the staging
lights. The mammoth 17-in.-wide
rear slicks, hot and sticky after being
spun and smoked across the asphalt
staging area, follow some 20 ft. be-
hind. In this trembling 1900-pound
rocket a fire-suit-clad driver sits some
9in. above the ground, peering overa
tiny windscreen.

The starting lights go yellow, then
green. Huge fuel-injector doors, pro-
truding directly behind the driver's
head, flop open and the starting line is
suddenly consumed with an ear-split-
ting fury unequalled anywhere else in
the world of motorsports,

Swallowing thousands of cubie ft. of
air per minute, and pumping 2 gallons
of nitromethane per secum{ the 500-

Massive output of AA-fue!

dragster powerplants require beefy multiplate clutchves [left).

cu.-in. powerplant hammers more
than 4000 hp into a multistage centrif-
ugal elutch. The fat rear tires claw at
the conerete launch pad, struggling
for bite, coping with the transfer of
4G-accelerative might.

The 100-mph mark comes in about a
second. It g only 2 seconds more
for 200 mph. And less than 5 seconds
after the accelerator pedal went to the
metal, this needle-nosed missile tri
the elocks at the quarter-mile mark,
registering a speed of more than 290
mph before the driver pops the drag
chute.

The power of an AA-fuel dragsteris
brutal. But the technology that makes
it all happen is intricate, highly re-
fined and constantly expanding.

The powerplant is a derivative of
the famous late-model hemi engine
built by Chrysler in the "60s. But over
the years, the drag-racing fuel motor
has been so refined and altered from
its original configuration that it bears
little resemblanee to its ancestor.
About the only thing that's the same
is the spacing of the bore centers.

High-output ignition systems |above right] and Roots-type supercharger [bottom right)
help extract maximum power from S00-cu.-in. VEs,

8

Today's engine combines an alumi-
num-alloy water-cooled block with
solid aluminum eylinder heads. Com-
bustion chambers are semi-hemi-
spherical with two sparkplugs and
two hug& valves per cylinder. The
sides of the chamber are drawn in
from the true hemi configuration of
the old Chrysler to help contain the
charge and prevent cooling at the pe-
riphery. Fuel-injector nozzles are
mounted in the eylinder heads just be-
hind the valves and in the throttle
body unit. The throttle body or injec-
tor hat sits above a huge Roots-type
supercharger.

own in the erankease you'll find a
spin-forged steel crankshaft of 4%e-in,
stroke. The pistons are 4%/, in. dia.
and are pinned to the end of forged
aluminum connecting rods. The alu-
minum connecting rods absorb some
of the tremendous combustion ham-
mering, but only last for a dozen quar-
ter-mile runs. Steel rods are
stronger, but would immediately de-
stroy the crankshaft,

eight pistons are changed after
each quarter-mile pass by a crew that
has been trained to completely disas-
semble and reassemble the engine in
less than 40 minutes. When neces-
sary, the cylinder sleeves and bear-
ings are renewed as well—all in less
time than it takes most of us to change
our oil and filter.

This is all neat stuff, but the most
intricate and amazing mysteries of a
top fuel d ter are the control sys-
tems that alter variables as the car
hurtles down the strip, and the com-
puter system that records data for
post-race analysis.

During those 4-plus seconds it
takes a top fuel dragster to travel a
guarter-mile, a battery of electronic
timers controls approximately 15
events that help optimize aceelera-
tion. (Direct computer control of
events is not allowed under current

racing rules.)

These events may include as many
as eight different cluteh-engagement
stages. Each stage reduces the
amount of cluteh slippage allowed and
applies more of the engine's tremen-
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dous output to the rear wheels.,

The clutch is a centrifugal unit with
multiple sintered iron discs and steel
floaters between the dises. The stages
are controlled by gradual application
of centrifugal foree to the cluteh disce

. When the car leaves the start-
ing line, engine rotation causes the
clutch fingers to move to the stage ane
Iucation.ghe accelerator pedal acti-
vates various timers as it moves floor-
ward, When the first clutch timer
reaches its deployment point, it
switches a solenoid that activates an
air-pressure device, which deploys
stage two. This process is repeated as
each cluteh stage is engaged.

Meanwhile, other timers alter the
fuel mixture to maximize engine pow-
er as the car moves down the track. A
typical program might plot a 6-point
fuel curve that tailors requirements in
res toload and rpm.

kay, but how does a top fuel crew
chief determine the adjustment of
theze and a multitude of other vari-
ables? That's where the computer re-
cording system comes into play.
While the car is sprinting toward the
finish line, a microprocessor gathers
data from a variety of input sensors.
Individual sensors note temperature
at each of eight exhaust pipes, engi
speed, driveshaft speed, manifold
ressure, fuel pressure at the throttle
Eody and at the intake ports and a va-
riety of “event switches” that record

POPULAR MECHANICS & 1AMNLARY 1990

the timing of clutch-engagement
stages and fuel mix changes.

After each quarter-mile pass, while
the crew is tearing down the engine,
the erew chief conneets a printer to
the on-board computer and generates
graphs of all the variables plotted
against time,

There is a multitude of judgments
he can make by comparing the various
numbers. One example: By compar-
ing sparkplug condition with the tem-
perature readouts of the eylinders, he
can locate lean or rich cylinders. Ifthe
mixture problem isn't the result of
compression loss, he ean juggle fuel-
injector nozzle sizes to compensate.

Another example: A comparison of
driveshaft speed versus engine speed
quantifies cluteh slippage. Consider-
ing clutch slippage in respect to
clutch-stage deployment times can
help him determine if clutch-stage ad-
justment is necessary. But it's not
that simple. Other factors, such as the
amount of centrifugal weight on the
cluteh and the power output of the en-
gine, affect clutch slippage as well.
Finding the right balance of variables
involves much more than matching
numbers on the computer printout.

Are there any limits on top fuel per-
formance? Some 30 years ago, an
automotive journalist suggested that
it was impossible to exceed 150 mphin
a quarter-mile. On October T, 1989, at
Ennis, Texas, Gary Ormsby recorded

PR PHOTD BY JON ASHER

With 4000 hp on tap, AA-fuel dragsters are
capable of covering a quarter-mile in less
than 5 seconds.

the fastest and quickest pass ever
made ina top fuel car to date: 4.91-sec-
ond elapsed time at 293.73 mph. Min-
utes later, Michael Brotherton
clocked 294.88 mph.

But there's a bad pistonin the
bunch. Drag racing’s principal sanc-
tioning body, NHRA, is concerned
about the insurance and safety impli-
cations of increasing speeds and has
decided to impose a mandated rear-
axle gear ratio for next season. All
cars will be required to run a 3.20:1 or
lower (numerically higher) rear-axle
ratio. Most now use a ratioin the
neighborhood of 2.70:1.

Will the new axle ratio slow down
the cars? Probably not, say the ex-
perts. But it will tax the engines more
as they wind tighter. It will also re-
quire extensive reworking of drive-
train combinations, an exercise that
almost always results in broken parts,
blown engines, crashes and fires,

Imposing limits on drag racing’s
supposedly unlimited class hasn't
worked to anyone's advantage in the
past, and it probably won't work now.

Nevertheless, the show will go on.
The ground will shake, Hands will fly
to cover ears. And top fuel drivers
will disappear off the edge of the

world: one, two,three, four . . . just
like that. P
9
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dontwant togo.

There are sport utility vehicles for social

climbers. And then there are sport utility ve-

hicles for mountain climbers.
The Ramcharger is for real. Not a trendy

toy for those whose idea of a wilderness out-

ing is taking the trash to the curb.
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V-8, gas-charged shocks, and our standard
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anti-lock rear brakes. For
the 4x4 has shift-on-the-fly.
And the 4x2, the only full-size 2-wheel-
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a hurricane with a hitch:
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SOLVING HESITATION
PROBLEMS

BY PAUL STENQUIST, PM lllustrations by Fred Wolff

OES YOUR CAR procrasti-

nate? When you jab the throt- |

tle floorward does vour
engine draw an empty breath, sag,
think about it for a moment, and then
finally res

gon—tip-in stumble,

Besides the annoyance factor, en-
gine hegitation can be extremely dan-
gerous in severe cases. When you |
mash the pedal to cross a busy inter-
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nd? If so, you have a hesi- |
tation problem, or—in mechanic’s jar- '

| section, you want your car to move
right now. Fortunately, the condition
is fairly easy to diagnose and repair.
If the hesitation is present only
when the engine is cold, it's caused by
a defeet in the choke, EFE or heated

| ecussion to warm-engine hezitation.

Plan of attack

On late-model cars with computer

| control systems—that includes most |
Replacing a faulty throttle position sensor [TPS| is

intake air systems. We'll limit the dis- |

cars built since 1981—check for trou-
ble codes in the computer system be-
fore you move on to other kinds of
diagnostic work. You'll find instrue-
tions in the fuel injection, earburetor
or driveability and emigsions Eha&)—
ters of your service manual. If you do
find that a trouble code has set, per-
form the indicated troubleshooting
routine that corresponds to that code.,

If the problem has not been diag-
nosed by the engine computer, move

1al

1
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1 mmmumwnmm-mﬂﬂamwmmm

on to the checks that follow. Of course
on cars without a computer system,
you'll begin with the visual checks de-
scribed below. Notice that the routine
differs in some places, depending on
whether your engine is fuel injected
or carbureted.

Basic visual checks
Because a vacuum leak can cause the
fuel mixture to be excessively lean, it
is a prime cause of hesitation. In some
cases—but not all—a vacuum leak
may also cause a rough idle.
your visual check by examin-
ing all vacuum hoses for splits, kinks
and improper connections. (You can
determine where each hose should be
connected by studying the vacuum di-
agram on the Vehicle Emissions Con-
trol Information label.)
A nracl:ed or split hose is some-

YT THROTTLE
[ BODY

TO AIRFLONWY
METER

hS
N

N

%

times difficult to detect by sight
alone. But if a hose is split or eracked,
it will also cause rough running at
idle. So vacuum leaks can sometimes
be located by B{i;.leemn' g off each vacu-
um hose with hose-crimping pliers
{available at auto parts stores) or a
similar device. Simply close off the
hose as near as possible to the vacuum
port that it connects to. Ifa rough idle
clears up, you've located a leak.

Once you're sure that all the vacu-
um hoses are okay, check for air leaks
at the base of the carburetor or throt-
tle body. First, make sure the bolts or
nuts are reasonably tight. Don't make
them as tight as you can get them—as

ou could break one. If access room al-
owsit, use a torque wrench and tight-
en themtua . If you can't reach the
fasteners w11h a torque wrench, use a
box wrench or open-end wrench that

! ﬁmhﬂbﬂmﬂnﬂﬂmmﬂlmﬂmuﬂwmmm
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is about 8 or 9 in. long, and tighten
with moderate pressure.

Ifthe bolts seem to be tight emugil:
spray some carb cleaner around t
base of the carb or throttle body with
the engine idling. If the idle smooths
out somewhat or its speed changes
even momentarily, there's a leak, and
you'll have to replace the gasket. Re-
member that engines with electronic
idle-speed control will automatically
correct the idle, so the change result-
ing from the carb cleaner blocking the
vacuum leak will be less pronounced
than on an older engine with mechani-
cal idle-speed adjustment. Carb
cleaner is highly flammable, which is
why it works. Don’t spray it near the
distributor or alternator, or you could
lose your eyebrows,

On all cars, check for air leaks at the
intake manifold gasket. You can use
the carb-cleaner spray. On fuel-in-
jected cars with airflow sensors,
check earefully for air leaks at all in-
take locations between the sensor and
the engine.

Make sure you carefully examine
any ducting between the airflow me-
ter and throttle. If the ducting is at-
tached with screw clamps, make sure
they're secure, but not so tight that
they dig into the ducting (Fig. 1).
Check intake manifold bolts and those
that join the ram tubes to the intake
manifold for tightness (Fig. 2).

Check the oil filler cap for proper
gealing. On some cars with closed
PCV systems, or with limited-intake
PCV systems, a loose or leaky oil filler
cap can cause hesitation.

ake sure your EGR valve isn't
passing exhaust at idle. This can
cause leaning nf e mixture and hesi-
tation. If you're in doubt, check by
temporarily replacing the 'EGR gas-
ket with a solid piece of cardboard. If
this cures the hesitation problem,
our EGR valve is dirty or defective.
on't leave the cardboard in place
—spark knock problems will result.

nition timing
re are other factors that can cause
a lean mixture, but many are common
either to carbureted or fuel-injected
engines only, so we'll deal with those
later. For now, let's consider another
likely cause of tip-in stumble—incor-
rect ignition timing. If ignition spark
is not advanced enough to burn the
initial charge, you'll get a hesitation
that is virtually identical to one
caused by a lean mntt.ure.
You'll need a good timing light, of
course. And you'll also need a tachom-
eter to adjust idle speed. You can find
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the correct timing and idle specifica-
tion for your car on the Vehicle Emis-
sions Control Information label found
in the engine compartment. The label
will also provide some instructions in
regard to any vacuum hoses that have

to be disconnected when vou check
the timing. On fuel-injected cars with
idle-speed control motors or idle air
valves, consult your manual for in-
structions on idle-speed adjustment.

Timing is adjusted by loosening the
distributor clamp and rotating the
distributor one way or the other (Fig.
3). For example, if the distributor ro-
tation is clockwise, rotate counter-
clockwise to increase advanee,

Next, check the ignition wires for
cracking, hardness and proper con-
nections at both distributor and
sparkplugs. [gnition problems are
usually more common to rough run-
ning than hesitation symptoms, and
it's a long shot here, but a hesitation
that is accompanied by rough running
can be t:au.s:.-crg; anignition problem.

Check the sparkplugs to make sure
they're not fouled. (If they are, the
fouling may only indicate that your
hesitation is not really hesitation, but
rather rich-mixture “blubbering.™)

Check all low-voltage wiring for
proper connections, paying icular
attention to wires going to fuel injec-
tors. Look for corroded terminals or
cut wires. Again, a low-voltage elec-
trical problem will usually cause
rough running in addition to hesitation.

Carbureted engines

Hesitation problems are probably
more common to carbureted engines
than to fuel-injected engines. This is
true because carburetors depend on a
rather failure-prone device—the ac-
celerator pump—to enrich the mix-
ture when you first mash the throttle.
In many cases, a bad aceelerator

POPULAR MECHANICS ® JANUARY 1990

pump will also cause difficult start-
ing when the engine is cold.

e accelerator pump is located
within the carb, and it's difficult
to determine whether or not it

works by just looking at it. Your

best bet is to see if the pump pro-
duces any results.

Here comes the fun part. To see if
the pump delivers any fuel when you
open the throttle, you'll have to chmb
up on top of your engine—or at least
on top of the fender—so you can peer
down into the carburetor with a flash-
light while you open the throttle. The
engine should be cool and turned off,
of course. When climbing around the
engine compartment, take care that
you don't erush any wire connectors
or other delicate components.

Aim the flashlight down the earb
primary barrels. On 4-barrel carbs, or
staged 2-barrel carbs, the primaries
are the smaller barrels. Inside you

should see one or two little nozzles 4

that point down toward the center of
the barrel. These are the accelerator
pump nozzles, Now, while holding the
flashlight so that you can see the noz-
zles, open the throttle briskly to the
full-open position. The accelerator
pump nozzle(s) should deliver a sub-
stantial stream of fuel to the carb bar-
rel. If nothing happens, or just a few
drops dribble put, either the accelera-
tor pump is bad, or something is limit-
ing the accelerator pump’s fuel

sugglly.
ore you dig into the carb, check
the fuel filter and fuel pump, If the
pump can't fill the carb’s fuel bowl
completely, the accelerator pump
may not be able to draw a full 5
e fuel filter is either in the fuel
line or behind the carburetor inlet nut
(Fig. 4). If you haven't replaced it in
the last few thousand miles, do so
now. Don’t change the filter on a hot
engine. Let it cool down first. And use
rags to catch any spilled gasoline,

GASKET LOCATION

|

B

INLET
FITTING

& Typical GM carb fuel filter shows spring
and location of potentially leaky gasket.

- FUEL FILTER

To check the pump, you'll need a |
fuel-pump pressure gaugﬂz:e Install the |
E

gauge by disconnectin
the carb. The gauge kit should come
with adapters for connecting the
gauge to a neoprene line or to a
threaded steel line. Run the engine at
idle. The gauge should show between
4- and 7-psi fuel pressure. If it does,
check pump volume by holding the
disconnected fuel line in a graduated
container while a helper runs the en-
gine. Record how long it takes the
pump to deliver a pint of fuel.

A typical fuel pump on a carbureted
engine should produce a pint of fuel in
30 seconds. Some V8 engines require
a pint every 20 seconds. Youcanfinda

fuellineat |

spec for your engine in the manufae- |
turer's service manual. The fuel |

§ Most carb kits use cardboard plug
gauges to check the float adjustment.

should be relatively free of air bub-
bles. Ifit's not, there may be a pinhole
in the fuel line between the tank and
pump. If either fuel pressure or vol-
ume is below spee, the fuel pump
should be replaced.

Ifboth the fuel pump and filter have |

been eliminated as potential prob-
lems, you'll have todig into the carb or
replace it with a rebuilt. Rebuilts are
expensive, however, and there's no
reason why you can’t rebuild your
own carb. And since rebuilding kits
are relatively inexpensive, there's lit-
tle point in disassembling your carb
without installing a rebuild kit.
What's more, the kit comes with a
new accelerator pump which is proba-
bly what you need. Aside from a bad
pum‘). other likely sources of the
problem are incorrect float adjust-
ment oraclo pnasaﬁe

The kit will come with at least cur-
sory instructions. You'll also find in-
structions in your service manual,
Take extra care in adjusting float
height. You can use the l]‘glm: gauge
that comes with the kit (Fig. 5), ora
steel rule (Fig. 6).

There are two relatively common
types of accelerator pumps, and your

carb is likely to have one or the other.
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One is a diaphragm, the other a plung-
er. The diaphragm is attached to the
outside of the carb (Fig. 7), the ]ilunga
er-type is within the earb and hangs
from Enkage on the bottom of the carb
air horn or top cover (Fig. 8).

Some recent carbureted engines
with computer control are also fitted
with a throttle-position sensor (TPS)
like that described in the fuel-injec-
tion section below. Because this de-
vice helps the carburetor deliver the
extra fuel needed for acceleration, it
can be a cause of hesitation. If your
engine is equi'ﬂaed with a TPS, your
service manual will include adjust-
ment and replacement instruetions in
the carburetor chapter.

Fuel-i engines

On a fuel-injected engine the throttle-
position sensor or TPS bears primary
responsibility for telling the comput-
er that you've just opened the throt-
tle, and that it ought to hurry up and
increase the fuel supply. The TPSisa
potentiometer that is connected to the
throttle shaft of a fuel-injected en-
gine's throttle body or throttle. Wires
connect the TPS to the engine's fuel-
injection computer.

As the throttle valve is opened, the
amount of current passing through
the TPS to the computer increases.
Thus the mmﬁ;.luter can tell when you
hammer the throttle home, and it will
provide more fuel. If the TPS fails, or
its wiring is defective, it won't tell the
computer what's going on and the en-
gine will hesitate. In many cases, this
condition will set a trouble code and
turn on the CHECK ENGINE light. On
most GM cars, a defective TPS will
set code 21 or 22,

But a TPS that just binds or sticks
may cause hesitation without setting
a code, so make sure you check that
this device is operating eorrectly.

Some early fuel-injected import
cars with Bosch electronie fuel injec-

& You can also use a steel rule to check
float helght on most carbs.

tion have a TPS, but don’t set trouble
codes, On these cars you can usually
tell whether or not the TPS is working
by checking output voltage with the
throttle opened and closed. You'll find
instructions in your service manual,
but in general, the voltage should in-
crease as the throttle is opened.

Installing a new TPS is usually
E:I:L]it.e easy, but varies from car to car.

a GM car with port fuel injection,
disconnect the battery’'s negative ca-
ble. (Never work on any e ectronie
control system without disconnecting
the battery’s negative eable.) Discon-
nect the TPS electrical connector and
remove the TPS Torx serews, along
with the lockwashers and retainer
(See lead illustration).

To install the new unit, hold the
throttle valve in the normal closed
idle position, and install the TPS. Re-
install the retainers, screws and lock-
washers using a thread-locking
compound. Then reattach the electri-
cal connector and adjust, following

7 Accelerator pump from a Chevette carb
Is typical of the diaphragm type.

the instructions in your shop manual.

If you're satisfied that tI;le TPS is
not source of the problem, check
fuel pressure., We've deseribed this
procedure a number of times in recent
months, but we'll run through it once
more, Chﬁtkil;gﬂ fuel-injection a:,istem
pressure has become an integral part
of troubleshooting almost any kind of
engine-performance problem,

o check fuel pressure, you'll need
a fuel-injection ﬂ'reaaure gauge. GM,
Ford and Chrysler engines with port
injection have a fuel-pressure gauge
attachment point, so you simply con-
nect the gauge to this port. (For
Chryslers with TEI, see below.)

In most cases, the gauge point is a
Schrader valve, like the kind you'll
find on a tire. On TBI cars, the fuel-
pressure gauge point may be right on
the throttle body. On many port-in-

be serviced after the alr horn Is removed.

jected cars, it's on the fuel rail. On 2.5-
liter, GM 4-cylinder engines, you'll
find the gauge point between the fuel
filter and throttle body. On 1.8-and 2-
liter Fours with TBI, the gauge point
is under the car near the fuel filter.

On Chrysler products, you have to
relieve [)ressure before checking. Do
this by loosening the gas cap and re-
moving the wiring harness connector
from one fuel injector. Then ground
one injector terminal with a jumper
and connect another jumper between
the second terminal and the positive
poet of your battery. Leave the wires
in place for 10 seconds. To attach the
pressure gauge to a Chrysler TBI sys-
tem, remove the fuel-intake hose
from the throttle body and attach the
Ereasure gauge between the filter

ose and throttle body.

On those Chryslers, start the en-
gine and take a pressure reading. TBI
systems should produce 34 to 38
pounds, port-injection systems are 52 |
to b5 pounds.

With Ford and GM products, you'll
have to supply electricity to run the
pump. You should not attempt to
check fuel pressure with the engine
running. On a GM car, just connect a
jumper between the positive battery
cable and terminal G of the ALCL
connector under the dash. On Fords,
disconnect the electrical connector to
the fuel pump, which is located just
forward of the fuel tank. Then connect
a 12-volt jumper to the connector to
run the pump.

Compare your pressure reading to
the specification in your service man-
ual. Most Ford and GM fuel-injection
systems of the high-pressure variety
should produce between 35 and 45 psi.
GM TEI units are low pressure and
will pump up about 9-psi fuel pres-
sure.
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SEND FOR EXCITING FACTS—MNo Obligation

No EXtr® included With Your
cost! Locksmith Training

traiming; Covers
Bl pheses al
Burglar, Hold-Up
and Fire Alarm
mrcing and n
staligtion. This
valuable and
timaly ingtruction
II'\L|I.|-I.1E"i all special tools and
supplies, QONLY Foley-Balsaw alfars
guch axtensive training In this
rapidly anpanding fiald s & part o
wour Locksmilh Iraining

ADVANMCED Lockamithing!
How to ehange combinations, in-
stall snd service Sate, Viaull and
Bank Sale-Deposil Int loeks.

Duscover whEls in Lockemilhang lof you — hiww Foley-Belssw’s Masler
Lacksmith-approved training can |w.| you thia ghill you can depand an
o EARM MOARE — EMJDY LIFE M

You'll find it fascinating and high-
Iy profitable work.

Hundreds of Foley-Belsaw trained men
have succeeded in this lascinating
and highly profitable field . . .

“Buforr errelling | cheoked
aiber emries and alie aphed
Jor advice from several

lncksmishi in sy avea. They
all yarid yosrs war o

THIS PRO KEY <
MACHINE 1S

and bai the mayr I # and il won't cost
werratile Key P l"llllll'
Maching, 'ﬂn—s T._u K.—EE— ny extra with your traising.
“! always Find out all about t! Send for FREE Facts TODAY!
wanled fo be fm Just fill in and mail coupon below (or
busimess for myself send postcard) to receive full information RUSH FGLEL BEImE%“ IN | 3 ITUTE
‘;:::“‘ lam. ., and details by return mail. DO IT TODAY ! CDUPIM"! m;.‘;i.,.r, M. yFﬂm
thaniks i , =
Pl B There is NO OBLIGATION and NO SALESMAN Will Call—ever!
mrfulade.
David Fairbrotker—>Dave’s Locksmith Service I HHSH mum" Tn"lY Equitable Ad.. I
Milwaukee, Wisconsin 53209 FOR THIS FACT-FILLED Kantas City, M, 841 RILSAL
“1 opened my own business, spare I F n E E C] YES, please send me the FAEE bookiet tat I
time, ;=;gﬁm'g;9;{:;g;;mﬁ [ ockamithing. | understand here s %o oblgason
B. A, Deberry Littleton, Colorado MEI'! A RO-Ta— W I
Tells how you guickly Mo —
TRl s )|

or Fulitime business of

your own PLUS compleie  gand for
details on our 20-D3 '-'

NO RISK Trial Offer] CoFY lodayl

... YOU Can Do It Too! l- R ————

“MNo more hard, nasty work for me.

Mow | have my own business and with l

hardly any effort | average around 550

a day. Thanks for my new start in life.” City
Sam Walker Prichard, Alabama

State _ Tip — I
----_---‘




BARGAIN HUNTER

Subscriba to. . .

MILITARY

ADS -ARTICLES -NEWS

MILITARY JEEPS, TRUCKS, TANKS & MORE!
Over 5000 paid subscribers larger circulation than
any othey magazime for miftary wehicle an-
thusiasts  and shill growing rapicly! Many more
adveriisements than amy other magazine Ex-
clusive comprehenshe listing of upcoming
ralfes. = and much morel
SUBSCRIBE NOW!
Ona Year (6 |ssuwes) $12
F Toeo Yomms (12 Insuas) $20
s Foresgn - Canada 515, other $20
} LIS Dollars: payable by LS Bank
Sample lssus £3 LISA, 55 oubside

PO, Box TT48-48, Union, NJ 07083

LEARN VCR

CLEANING/MAINTENANCE/REPAIR

EARN UP TO 51000 A WEEK, WORKING
PART TIME FROM YOUR OWN HOME!

THE MONEY I.I.I'JIIE OPPORTUNITY
OF THE 1980°S
IF wou are able to work with comman small hand
toals, and are tamiliar with basic electronscs (1.e, able
10 use voltmeter, understand OC lectromncs)
IF you possess average mechankcal ability, and have a

VLR on which io practice and learn [han we can
FACT: up to 90% of ALL VCR malfunctions are dus (o
simple MECHANICAL or ELECTRO-MECHANICAL
braakdowns!

FACT: Over 77 mallion VGRS in use today nationwica!
Average VCR nesds service or repair every 12 1o 18
mionths!

Vieps's 400 PAGE TRAINING MANUAL (over 500 pho-
{05 and ilustrabons) and AWARD-WINMING VIDED
TAAINING TAPE reveats the SECRETS of VCA mainte-
nance and repair—""real world™ information thal is
NOT available elspwhare!

Also incliedes all the info you'll need regarding the
BUSINESS-SIDE of running a successful service

operation!
FREE INFORMATION
CALL TOLL-FREE 1-800-537-058%
O wirlls ka: Viejo Publicatsons
3540 Wilshera BL. STE 310
Los Angeles, CA 30010 Dept PR1

VEHICLES '

teach ¥OU VCR maintenance and repair! |

REPLICA OF ROLEX

PRESIDENT WATCHES

A masierpisce re-creatlion © aimost
axact, sasily confused with (ha real 18K
goid AOLEX Presidenl; also available
the Two-Sona, the Diver and the Nuggsd.
Swme of the an quanz accuracy. Ladiss
of Man's, only $3005 [sdd 5400
post/hndiglingur. in CA, sdd $2.60 Tax)
COD—0K. Call 1-800-548-4800 of sand
monay order of check o TELAMAR,
9016 Wilshire Bivd., Suite B2B-1, Beverly
Hilla, CA BO211. We are nol affiated with
ROLEX WATCH, INC.

1- 300 648 7938

JERROLD HAMLIN OAK ETC

CABLE TV
EQUIPMENT

» Compare our Low Relail Prices!
» Guarsniesd Prices & Warrenigs!
= Ovdiers Shipped immediamsly!

REPUBLIC CABLE PRODUCTS, INC.
4080 Paradise Rd M5 Dept 402 L]
Las Vegas. NV &Elw
Foi all ocihes information (02) 362

ALITY
WEATHER STATION
NOW AFFORDABLE

ENOUGH FOR HOME USE!

Thie riemw WaathesPro weather station uses state-of-

PROFESSIONAL

the-art techncl ive you bull rnunmrrlruu -
Hiillity at an inc rl:ll\-"i:nv price. The WeatherPro
includis 3 westher computer, remole precision wind
direction vane, wand & sersod, external iem

s RAINFALL (OPTMINALK o1 YEAR WARRANTY

DIGITAR WEATHERPRO

ORDER TODAY:1-B00-678-3669, PM
M-F TAM-5:30 PM Pacific Time

* BailnaTial i sy
Ak 1.'.1:1 ine sl
Fam 1415732 |RHI-MR and

DIGITAR®

3465 DIABLO AVE, HAYWARD, CA 9454

ing L-h,-rlnm:u vash gage-§49 4%
s '\-.1 s B

ature probe, iy, harchware and 40° of ca wall

for 117y

*WIND SPEED SWIND GLST
sTEMPERATURE SWINDCHILL
SWIND DIRECTION «TIME |
« TEMPERATLIRE HILL) e ALTEY SCAN

o] 4-DAY MONTY-BACK GUARANTEE |

WEATHER STATION: ONLY $179! |

LE&RR ELI:II':H HI: PaR

“ﬁ"l’ O BISE
--:uuem.t#%:w 19

PLATION OL

CLOCHKMAKERS
( A INSTITUTE

AN L W TR A 1 IS

(BASEMENT T

FLUSHES UP o Sewsr or
No Digging Up Flvers

install |t Yoursal - Amywhers
Write McPherson, Inc., Depl. 16

Chuir new' 120 page. full-
color catalog |s packed
with over 4.000 new and

besi-selling woodworking
toods, supplies. kits & books.

Our adwice is fres, toal Got a question

aboul the rght tool for the job? About
sharpening? Need help with a project? Our

expert lechnical reps are jusi & lree phone
call away! [t's all part of Wooderall's service.

tall free 1-800-2336-1 183 or write:

L~

3 PM10, Wood County Park #210
DELBBI: 1688, Parkersburg, W 28101

FFIEE CATALOG

Fascinating and hard-to-find products of value for

the hobiyist, gadgetesr, student and educator from
Amarica's larges! scisnce mail-order markatplace

SN Rt -

l“-h‘hl“ 'Elm
i = Weglher & Solar = Telesropes
= Science Discovery = Blsoculars

Discover the latest in high tech prod-

wcts. New B0 page . owar 2000

¥

products. Write for your FREE copy
SEAVING HOBEYISTS SINCE 1842

Edmund Scientific Co.
Deapd. 1041, C913 Exdscn mp Blidg ., Barringion, N 08007

POPULAR MECHANICS ® JANLIARY | 990



How to make $250 a day
right away in your own business

. . . bad times or good

Many Von Schrader Associates make that much—or

more—working part time cleaning carpet, upholstery
and walls in homes, offices, restaurants, stores. You
can, too, and the cost to get started is less than you
may think.

Any one of these Von Schrader machines is all
you need to go into business for yoursall—right How.
You do a professional cleaning job right off the bat.
The kind that keeps customers contented, calling you
back—and recommending you to friends.

The money you make is all yours., No ongoing leases,

franchise feas, rentals, dues or royalties to pay.
Many Associates use the money they take in to pay
for their equipment in easy instaliments.

We'll halp you start your own profitable business—as
we've been doing for more than 50 years—with tips on

how to get your first job. Followed up with advertising

and sales producing ideas that promote you and your
service business.

«WON SCHRADER CO

For Fasl Service call 414-634-1956 or toll-Iree 1-800-558-2484
and ask for operator 10010. Do it today or mail coupon. Thera's no
quicker, better way o getl your own business going and growing
And put everylhing you make in your pocket.

MAIL TODAY FOR FREE INFORMATION

r----—--------—-_--1

v VONSTHRADER  rhe Cholce of a Lifetime |

[ Piomss sored your russ “Chan Your Own Business” VHES Video. Cost is §15 00 postpasd

whech & ﬂﬂgmmhmmmmnmn}m
chcl oF Ievione prOCEESING B0 WOU CanN Vi [FTe

E:U!ﬂ.l'muf card indoenation with this onder o,

O Mastercard []Visa [] Amencan Express

Cracet Card Mo E Cratn

‘Gegriady Phiona #

e MR

CotyStminTig

[Dphioral)
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FREE CATALOG
SAF

ETY EYEWEAR
PROTECT YOUR
PRECIOUS EYES!
i o i500,

s Con
5:1:" Safety Glasses, lnd“umwl all cm!ém
regulations of industrial salety standards,
GOGGLES SHOULD BE WORN WHEN OPERATING
ANY POWER TOOLS.

Name

Address

City Sinte Zig —
Preceon Ophcal Dapl. 1324, Lincoin & 85 51 Aochede IL G1068

Fight Back!!!

Men, this is
L bl egmmanie ey osd sl

=
)
1 ! i vl [Bevanny i g, wrkig

Qi IL:-—J Barlarir b i g AP &5 e i bar
L By A Liw . oy e v gl
\—n‘."a_

DIVORCE!

Al Last @ New Amazingly Simple
GAS TURBINE

JET ENGINE

lulllﬂlrnn \u:i:“- Fallwe

-

[
al
i
whe
L

Wl b by bile pad namiply srwmag 9.
GOKARTS,

Men's Rights Assoc,
Heiste 68, Frrrst Lake, MM 3305
ENGINES-RITR-PARTS Wi
12 PAGE CATALOG

$A00 REFUNDABLE

K 14 Merdor Bve Panemalie, Ores Ilﬂ?""

(owng demand ~ good woome I irased Lardscaps 3

Contracioes and Carten. Nussary pesssnnsl S1an your |

I

| o tusmiess par-o-full hme o hobity. Hine by
| Coure prepanes you i & monihs Cemilitale s b
| Free hookial Mescbes aonnmsts No calnsman
| LIFETIME CAREER SCHOOLS Dept asoy
| 2251 Barry Ave. Los Angales. CA 20084
1

]

1

#blelicoper b grrecepies ki,
pomponesl & e vellubis
whin pilse’s liconss eguleed

_f"
[
[ Hulicoptar Fliess

Only
|n.rr Espiiimanin's Hinmmaca $10.9%

N " FERffewi
Bl Pall Wit istarmation;  SEEEERL

Mar isfsemanion ealp — 110053
Creifil coed arder o 000 555-0308

Ridsrwnsd, M0 21118

LLE made by Nationally Known

185

Saat Hlnu'rlcurﬂw Cmnr
Meots or axconds sl DOT &
= Fadaral safefy oodes!
ﬁﬁlél'c.mqﬁg' FULL “FLEX" nuspansion & high
dertady loam cormbuction!
CAFTAIN'G CHAIRS | yymious Valear Fusdcs!
Manufachum = capramrs Chass peeling wim
W Ratail st a touch of @ ever! Oplicnal

'rﬂ-l"".- & JPosilion Armests am
5 239 95 included FREE at no axtra cost!
urmu hu:t FREE saal racks - o 525 valus!

AlLL FABRIC malching Sota
Baxis: al tha [owes? Fetadl price
N tha U5 - only §1881

1 1 5 FITS ALL Vans & most Trucks|

s oheeas CHAIRS & Solas am [APSaiis|
CALL For FREE Fabric Samples!

1mu§ 1830 or 1-703-892-4208

Credit card members can order by phonn!
— EE D O
BRADD & HALL ASSOCIATES

BOX 10643 ARLINGTON, VA 232109832
Warehouse Liguidators

‘ 108 Reynolds Dr. - Franklin, TN 37084

TELEPHONE LISTENING DEVICE g
S TS

Super Powaerful
FM TRANSMITTER
iy 19 P ot L gt 1 TR
Trarmm 1y g i ' i amy Pl e Ly
Sgrn W b W by o)
For catig ¥ Iramitur Vo Boamns ol
| ¥R ppecaly fewn ek B OO0 i U Cap

CABLETV
“BOXES”

' Converters — Descramblers
| Remote Controls — Accessories
& Guerantesd Best Prices »
COD s #
« Immediate Shipping =
& FREE CATALODG »

Call o Wrile

TH!HS—H‘I‘JHLD 'B.l. BLECO.

ahigping pae e i U Cavp., PO Be
PTER1, Mt £, 180T £O0' DR

il 47V 0 b el 1 1HL9S » 000

!

& 1 Year Warranly

e - e w1l 1000 nerm customan o fave
onat g o (Tree w oeclewr). T it
iy ot oADK 4T 0 0, veniain o
el Line b el oty O cvbeaind
o ool with s s Turtirs whesln 517
1 %7 devan by 118V capacitor mokr
wreaTioes prodection. Lines anly 1 5
w=pa Has both inlel flangs (0097 &
e (#257). s, sasiy b0 pull or esh
[ 8 wimging anel goar bor |y,
qu:. prica i 7300 - slashed o 18 50 for Bus

sade. Moy Bk s |5 b
Mem A1137 . S10.50. . . 2 for $35.00
ALLEN MACHINE CO. P.O. Bx 98
| SARASOTA, FL. 34230 DEPTAS01
Cr. Card Orders - BO0O-451-8899

HOTLINE -

Cut Fuel Bills

HEARTH-AID ® I

FIREPLACE GLASS DOORS
W/HEAT EHCH#NE EH
You don't
naad 1o
sacrifica your
Fireplace's
appaarance
or the delight
of an opan fire to
be Energy efficient.

Far Fres Information and Details Write or Call:
FIREPLACE HEARTH AID

813 - 551414

Phona: 1-800-T42-HEAT
(615) 780-1609

JPM

KINKY + CURLY « WAVEY
280 Driggs Ave Brooklyn, M. ¥, 11222

- POMPADDOURS

MAGNATRAC,

-
Bury Factory- Amemblsd o Kl
Th: uamd for |wras

WELIIRTIAG. gatilening logmng.
BCATALOD of is....... — 51,00
STECHNICAL MANLAL 17,00
l-'lllll:l-l:lt.ﬂqtﬂlu

I:lf.u.uwuu. Wi 5301F

'.

WOOD HEAT

— FURNACES
- ulm' YOUR ENTIRE MOME

'L‘-ll'l ! <F18-326-5TH8 or Write
IL,= :

:w
ﬂllll'lll MP‘IDI Wi 55744

BUY ONE AND WE'LL MAKE
YOU AN EXCLUSIVE DEALER

arve” ATV

max

Call Toll-Free 1-800-255-2511

(From ampwhere in the LS. or Canada)

Recreatives Industries, Inc.
60 Depot Street, Buffalo, NY 14206

A0

Hemmings
Motor News
wWorlds largest calector car
marketplace
Oy :rmpaﬁ*& gach m-ﬁrth

Filled with o usands o
ads for o cars, parts
SErviCes, :.upji-.ca!;nnﬂ-
Sucl.:.l'.rrl:l'ﬂducr{r_.r (¥ier:
NINE GIANT ISSUES

(T (owrie o R i o

Box 100, Dept. 0118, Bennington, Vermont 05201



Make and Sell Your
Own Ornamental
Concrete tems!

Book about Aluminum Maolds

including over 425 designs,
prices and production trade
sacrets from the world's
largest mold manulacturer

CONCRETE MACHINERY CO., INC,
P.O. Box AS8, Hickory, NC 28603

FREE! How to Offer Your
Invention for Sale

Gol & grem nvBshhon you'd k15 S8 Sand lor 4

FREE cogy of our tict féed bockiat tells how 1o oifer
ot ETRiTDON Jor Sale Rocost | Noabihgiin
Efl‘\.’ your name aned address o Kessie
Sabes Corp . Dept D-57_Fremant, O 43420

TOLL FREE 1-B00/53T-1130, Ext. D-51
In QH 1-418/332-B496

Ell| rollaul rubbensed Window Cowvering keeps Frosd
l Of your Windahieldl Gell bo work on me saielyl Seo I
claary! Mo more screpleg! Designed 1o work!
l Aush ‘11’5 + 100 for postage A handing ko
WLAC,

‘ P.0. Bax 12631, Fresna, S3TTE-2631
_-----------#

PAY FOR YOUR HOBBY!

With White's new EAGLE Il Metal Detector
| Dnboard computer - simple
outside, complex inside
Igninres junk ke nails and
pulitabs. Find coins, rings
valuabes for fun
and profitt

FREE Catalag

1-800-547-6911
White's Elecironics, Dept. PO,
Swasl Home, OR 67388

+ 4 o u PRESENTING & & & & &

CABLE TV
EQUIPMENT

JE . HAMLIN, OAK
AND DTHER FAMOLS MANLUFAL TLRERS

» FISELT A RTUANITY PR RAN S ARLE
® LCRETAT AT TR WOl PRECET i U
» DRONFL Sl O FROMS O R BT TRy S saliaeTy

PO FREE CaTaLos oMy 1-B00-3145-8927
PO ALL iINFORMATION T-B18-T1&6-5914

= =

FACIFIC CABLE COQ., INC

r'l:“i';ﬂi-\ntlm Dwpi 1738
Fewsia ChUTIOS

Don’t get taken
for a ride!

_ Just curious?
Looking to buy or sell a car?
Be informed!

Find out instantly what your
car is worth today. Call 24
hours a day, 7 days a week.

1-800-5BVALLE® dnﬂ!!l::-p&u by Aulomotive
Specialists and GTE™ for mstaﬂt access to
your car's current market

value, 1976 - present, — — |

1 -900-56VALﬁE

Touch lone phone neaded. Al charges are belled di-
ﬁ recd through your local phane service; $1.75 far the
first minube and 5100 for gach minute thenaatie:

POPULAR MECHANICS ® 1AMLUARY | 590

Largest
Manufacturer
Of Portable
Sawmills

Four Mu::u::als Tr:r Ch mse From

1(800)553- 021 9

In Indiana call: {317) 2711542
L4-page calalog ar use
your MasierCard or VISA
1o order aur S0-minutie e

CABLE TV
DESCRAMBLERS

ATLANTA.. §140.00 o0
JERROLD™, §i10.00 HAMLIMN.. s$102.00

Technical assistance
of free cataiog call

Orders call toll ree 1-800-624-1150

(402) 554-0417

M.D ELECTRONICS

; 115 NEW YORK MALL STE.#133M19 | \1sa
demonsiration video-510 D_u Sty 2 OMAHA, ME. BB114 £8D.
Wood-Maor Products, Inc. » Dept. D62
B1BDW 10m 51 Indianapois. IN 46214-2430
L ]
What does it take to be
'sb
the world's best
[ ] [ ]
in-home exerciser?
It takes a total-body Independently
exerciser. Adjustable
A machine capable of r * Upper-Body
exercising all the major Exarciser
muscle groups in your LA
body, not simply your & Elecironic
legs like treadmills Feedback
exercise bikes and
stairclimbers.
It takes an Stand-up Position
aer?lhic ehxemis;ar. A
machine that ut-ll iZES jmmmn”y Adjtﬁf&ﬁiﬂ
enough muscle mass to XGITiS
readily exercise your heart, Rower-Bocy & =
not simply specific muscle
groups like weight Non-Jarring Motion
machines.
.;;:‘k“ a1 Smooth, Quiet
wel - ion
bearing — Operal
exerciser.
A machine that Adjustable
utilizes the Elavation
standing position to exercise v
the joints and long bones of the Patented
skeleton, not simply a few muscle . aten
groups like sit-down exercisers. Flywheel
It takes a ihafe mn;:jiuer
A machine that can't damage
your knees like stairclimbers, or your N
back like rowers, or throw you off like ord'c rack
treadmills,. = = 000 0 e e—————————— —I
It takes a stimulating FI"EE Brochure & Video

exerciser. A machine that's exciting
and recreational to use, not
monotonous and repetitive like so
many other machines on the market.

It takes a NordicTrack.

Exercise machines don't get
any better than this.

calt Toll Free 1-800-328-5888
In Canada 1-HO0-433-9542

d Please send me a free heochure

o Also a free video ape O VHS 0 HETA

I M

Sireet

Ciry hTHETE
Phisne | |

141G Jonathan Blvd N, = Chaska, MY 55318 |

LZTEM

10%

Hip |




Build Your Own
Home and Business

It s sasy o stari your own business with:

* Low ralundable .
Imnstment programs = »

+ Linrestrictad territories  »

# Mo franchise lees

= Substantlal discounts .

* Nolnventory required =

Advertising support
Construction assistance
Hands-on construction

and sales training

Training & support materials
Hundrads of floor plans

The advaniages of Lifetime Homes Includa:

* Super enargy afficient
| nsibation (R-30)
* High strength ]
* Low mainianance
= Affordabllity
* Custom design sarvice

* Fire & termite resistance

* Fast, simple construction
100+ m.p.h. wind resistance
* Salsmic 4 earthquaks rating
* Claarspan interior flexibility
« Over B0 standard modals

Call F'E'qq-r McCann loday inr a video tape or a FREE Inlormation Packet:

Toll Free: |-800-TRI'$TEE|.

(214)550-0353  Irv

or (214)580-1200 Fax:

CHEINLES

f'r

LOW COST with. . .
LIFETIME QUALITY

install it 5435
yourselt I-rlt Trnm oy

SALTER INDUSTRIES
MANUFACTURERS

MELT METAL!

Build & low-cost, high-temp fumace! Melt alumi-
num, brass, irgn, more! Pour ingots, machine pans!
Set up complete foundry! Discover complete plans,
hrow-tn, & sechels! Highest guality! Bea selection ol
books you'll find anywhere! You can do it 100!

POUND IRON!

Blacksmith plans, ools, projects, and much mare!

BUILD MACHINES!

Buitd a metal cutting lathe, shaper, milling machine,
sheel metal brake, bandsaw, maore! Learn 1o resiore
machine toals, spinmetal, electroplate,
work copper, morne! Buibd one-lung

gas engines, sieam engines, un
usual scientific apparatus,
maore! Learn secrets of old
chemical processes, steam
cars, magnets, perpetual
motion, moonshine, run-
fil ] ning three phase mators
W on single phase, more!

CATALOG!

Send §1.00 for your personal
copy of our giam technical
books catalog! Hundreds of
guality books! You'll be amared!
Satisfaction guaranteed! Write TODAY!

- - - - -

"LINDSAY PUBLICATIONS | |
Box 12-EMC, Bradley IL 60915
D Send a Technical Books Catalog! §1,00 is enclosed!

[ rarme B
| s I
Ew—--—-ﬂ:- --J

2 os CARPETS recos
=t:m MOLDED $69.95 u

NGERS!, S B e,
g-;%m.,:ﬁrﬁ&?

|
with the Barchgroumds, {lwed

Prolasslonally, yst Lo hiame
i Iy, ye t::i.‘hhﬂllﬂ.lllj ermﬂ

Enlarge Project Designs
Craft Projector is Simple! Fast! Accurate!
Projocts on io: Drawing, Graph & Tracing Paper, Wood,

Adjusiable lena enlarges by fractions up o 2T Ve limes lor
thl size you wish! Copy unlimited idaas lor crall designa

Enlargs patterns, designa, portraits, still lifes, landscapes,
photos, imhd;:-lﬂﬂrg:nnmnllﬂd jawairy. Projscts in

exacl colors. nai, Simpla instruc-

tions. Uses housshold curmani B0 wall bulb, Send

$16.95 plus §2 55 shipping. 30 day money back guaranies
‘nrtee, Dagl. O7-360, Box 3012, Mew Rocheils, 4.7, 10802
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CLASSIFIED
DVERTISEMEN

Sophie Gronowicz, Classified Sales Manager Darothy Nolan, Classified Service Manager
Rate: $8.65 per word payable in advance sach insertion. Minimum insertion ten words.
Bold face capitalized words—§1.00 por word additional (First word set in Bold Fece at no extra chargs, Zip Code Free.) Centered Headlines in All Bold-Face
Lettars—3$50.00. The next available jssue to place an advertisernent in America’s No. 1 Classified Section is MARCH. The closing is JANUARY 5th. Sand
‘remittance payable and order to Popular Mechanics, Classified Departmeant, 224 West 57th Street, New York, New York 10019, Please 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 order, Popular Mechanics maintaing a register of such mail-order adwertisers containing their complets names and street
addresses. Advertisers using P.0. Box number must furnish complets name and street address for our records. To avoid delay in the publication of your ad,
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PLEASE NOTE: WE HAVE 142 CLASSIFICATIONS TO CHOOSE FROM.
FOR OUR LIST WRITE TO ADDRESS ABOVE AND REQUEST OUR ORDER FORM.

PUBLISHER 'S MART
BOOKS & PUBLICATIONS

HOME REPAIR GUIDE-Sava money, repalr and remodel-
e imstructions. 380 page book with dustrations and dis-
grams. $19.55 - Gifts By Mail, 11042 5t Pius, 5% Lowis, MO
Ba0T4

TIRED OF A DEAD-END JOBT Siart your own profitatde
business, FREE DETAILS. PLANTE-CO., 1226 Pwrrysville,
Suite 1101, Danville, IL 61832,

“SHARPENERS REPORT" Monthly Newsketter, Valuable
Tips—Sources—BuySall Used Equipment. Free Brochurs.
Skog Company, Dapt. PM1, P.O. 22558, Minneapolis, MN
55422

AMERICAN LOTTERY GUIDE. Sacrets to playing 30 US,
Lotto Games. Only $13.05. Satistaction Guaranteed. PKPP,
Box 832304, Richardson, TX 75082,

SOMNGWRITERS Guicebook Entertamers, Pulishers, Pro-
motars Mashville-Memphis §12.85. JD.5. Productions, Box
88, Madison, Cal. B5653-0098

SAVE MONEY! Improve gas miléage. reduce mainisnance
and repair costs. Plus driving Fips thal may save your life.
$6.00, Write-1 Coerp, 415 Fowls 18, Suie 111A, East
Brunswick, M.J. D8ATE

PROJECTS IM METAL—the bimenthly magazing af things
you can make, including valuabile tnols and shop Bccesso-
ries. Pius dozens of tips 10 seve you headeches, time and
money. Only $17.50 & year. Call BOD-447-TI6T or wrile
Projects in hietal, Dapt C-11, Box 1810, Traversa City. Mi
AG6A5,

CREDIT Probiams? Mol Anyrmorel “Easy Guide To Credit
Repair” $14.05. Woblkind, 39011-11F Agua Vista, Murreta,
CA 92362

BE YOUR OWN BOSS HANDBOOK Step by Stap Guide to
Success in your own business, $15 ba: JL Printing, P.O. Box
F430-524, Miami, FL 33143

18 POWERFUL WAYS TO MAKE “PROFITS” on your
product, invention, or senvice. OrwlndnﬂMSW_thn
$200 PostagaHendiing lo: PEL P.O. Box 3077
Washinglon, D.C. 200300778,

mﬂlqrdlnﬂl"qlﬂlg Start Up Poport $3.50 PES.
Box 5964, Laks Charles, LA 70806

JOB FINDING secrets revealed in sslecied books. Frea
brochame. Archives, Box 4107-PA, Torrance, CA 90505

MAN QRDER OPPORTUMITY FREE: Informabion Metro
Enderprisas, P.O. Box 1751, Paramus, N.J. 078531751

AVOID INCOME TAX HEADACHES: Survive RS Audits,
Get Retunds, all you need 1o know abaut filing tax retunns.
Pre-publication offer $14.95 + $2.00 P+H. MCVisa 1-800-
TEI-2284, or gand check or M.O-Wilkism D's, 56776 Coloord
A, Jax, FL 3211,

HOW TO AVDID THE PITFALLS N BUSINESS. Profit from
the mistakes made by ofhors. Send $14.95 - money order or
chock. Fiestwood Publishing, 30 Fleetwood Ave., ML
Vemon, M.Y. 105582

WINMING POKER, play and maka money. Report reveals.
sacrets, rush $3.00. Glenn Bames Co., Box 1173PM, Troy, MI
4B0GS-1173

HOW to start and operate your own Carpe! Cleaning
Business/ Auto Repair and Tuhe-Up Shap. 5985 esth—both
$15.00. Jarnes Publications D, P.O. Box 12033, Siver Spring,
MD 205908

Ultimate Handbook, P.O. Box 200027, Minnmapolis. MM
55429

“THE BEST 125 GUARANTEED MONEY-MAKING IDEAE

MANIMOF YOUR Earning Power! Financial Guide For
Middie Ciasa America "Guarantesd’ £7.95 Home Bhoppers.
Exclusive, 367 Doverglen, P.O. Box 100383, Nashville, TH
amnw

SLICK 50. S31BEAT ANYOME. 1-800-537-7932 (CA (408
25-8LICK). BA) Specialties, Box TT83, San Jose, CA 95150,

225 DAILY “CHRAOME PLATING™ Auwls Parts, Motorcy-
cles, ingxpenaive, easy. (Fres) information: Chroma Finish,
Bax 295, Waldorl, Maryland 20604

GOVERNMENT SELIED Vehicles from $100. Fords. Mer-
cedes, Coreattes. Chavys. Surples. Buyers Guide (1) 805
BAT-B000 Exi. 5-20024

PUT yoursall in the driver's seal. Sell cars from your cwn
drvveway. Legaliprofitabde. Free information. Thomas, 2133
POB, Las Vegas, 83125

SAVE thousands on gasoling, rermember the 200 MPG
carbunetors. Find oul the secrets that hane been concaabad
for yeams. Compléte how io plans and blueprints first tima
ever rewealed. Send $18.05 bo. Autctech Laboraiories,
Station D, Bax 4424, Hamilon Onl., Canada LBWV-4L8.
Ontarko residans include % sales tax,

HOW To Gl Thousands of Free Gifts. Send $395 to:
AGR Enerprises, P.O. Box 8228, Saddle Brook, MJ 07662

I8 IT true you can buy jeaps Tor under 5200 through the
LS. Govarnmant 7 Gat the tacts today! Call 1-708-7T42-1142
Ext. 7133

1880 LEATHERCAAFT CATALOG. 100 pages Largest
selection avadable of penuine leathars, kits. tools, books,
suppiies. Fine tooling, wtiity, garment leathers, suades,
exolice, Bait, wallel, moccasin kis and more! Sand §2.00
peighdig to: Tandy Leathar Company, Dept. PM130C. P.O.
Box 2934, FL Worth, TX 76113,

HOME AUTOMATION SYSTEMS - Elactroni: and Persanal
Computer systems for the home of the naxt century. Large
do-il-yourssll catalog (ree. Home Automation Laboratones,
3277 Rossell Road, Sulte 300-PR, Atlents, GA 30305 or 1-
B00-341-1522.

BUY KNIVES, CUTLERY ITEMS at Wholesale. Save up to
6% Huge Salection. Satisfaction Guarantend. Fast Sorvion.
FREE Catalog. Smoky Mountain Knite Works, P.O. Bax
AB4TED, Setarville, TH 37864

BOOMERANGS .. .. INCREDMBLE Returns. High-Tech
Dosigns. Workd's Besl. FREE Catalog. BOOMERANGMAN,
1806-1 M 3rd, Monroe, LA T1201-4222

WVIDEOS: Miltary history, Jaeps, Armor, mora! Calaiog
$1.00, Viniage Video, Box 551PM, Greencastie, PA 17225

LEARN GLASS ETCHIMG Transform windows, mimors
and glasswara into works of art for fun and profit! Exclusive
mathod - Fast! Easy! 18 page catalog $2. Starter kit §12.95.
EASTERM ART GLASS, Box 341-M190, Wyckalf, NJ 07481

FREE! The Besl Photo Equipmant Calalog describes and

VIDEDS: for Collection/Gits. FREE Catalog. Brightyssr,
5000 LaSale, Adington, Texas T8016-2831.

POPULAR MECHANICS “PLANS AND IDEAS” CATALDG

BOOKLET, "Working Your Way Through College,” Tells
How. 55.00. Lee Dichingon Box 385, Hampion, Virgini
2IE6D.

-t ds of ideas on workahop propscts. plans for shop
mwmmmmuumm just about
everything! Send $2.00 to: POPULAR MECHAMICS, P.O.
BOX 1014, RADIO CITY STA., NEW YORK, KLY, 10101.

VAPOR Carburntor Triphes MPG, Fres information, HEA,
R P, Bowling Groen, MO B33

GOVERNMENT SELTED VEHICLES from §100. Corvaties,
Mercedes, imports now avallable. For Buyer's Guide call 1-
BO0-333-4100 ext. V-230.

DRUG RAID SEITURES: Buy Dirt Chaap! Cars, Trucks,
Vans, Boats, Computers. Wrile: Ssizures: Box 4308-AT,
West Cowina, CA 91781,

INCREDIBLE BARGAINS! BUY Governmant SelzedSur-
plus .. BMW's, Mercedes, Porsche’s, Domestics, Trucks,
Bosiths, Vianes, Misc From §100. AMATING Recorded rassags
REVEALS Detalls (B02) T21-2907 Ext 2401

BUY Gowarnment seized & surphus vehicles from §100.
Fords, Chewys, 4xd's, #ic. For info call (602) BAZ-1051 axl.
ooy

SEQFD in Governmant Narcotics Raids!l Automobiles . . .
Wans .. Boats .. Fumilure . .  Thousands olher ihems. By
Dirt Gheap - Resell for Big Profits! Fres information: 216-
A53-3000, Ext. ABRIG0

BATTERY Booster Formula $10.00 - P.O. Box 6022, New

Philadeiphia, Ohio 48553
BTAY warm and coryl Starfl and warm your car from
homeioffice with rellabée ramabl oMol Ag seen

on TV. Free Catalog. ABP, P.O. Box 2412, Kengington, MD
20895,

SAVE Fuel, Troes. Patent Drawings Eic. $10. Finlay, Box
5502, Lighthouse-Point, FL 23074

restoration kit Cidation cleanar mvives faded paint. Poly-
e Tafhen porlish shines surlacas with year-iong hard shisid

ion. Bugaircad grime won't stick. #20356 Two 180z
botties  $14.95 Size Taflan  Polish,
#20855. 3oz bottle $18.95 + $3.00 5H. Stuart's, Box 1246,
Camp Varde. AZ 86122

SAVE FORTUNE! Car surance SECRETS your agent
never told! GUARAMTEED! FREE detsils. Eagle, Box 357-
PHI1, Fairdew, TH 37062

iContinued on next page)
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ALTOMOTIVE
(Continued trom peeceding page)
SLASH GASOLINECAR EXPENSES By S0 Over 500

ity Eup@estions - 85 lisamving tps! FREE DETAILS!
Beignt, Bow 586-Fi-1, Newman, CA 35360

GARAGE BUOY stops car belore wall. Unigue, practical,
5595 162-20 BTth 5t. Howard Beach. NY 11414

EASY DO IT YOURSELF GUIDE TO OBTAN 50 TO 100%
INCREASE IN HORSEPOWER 1o your fuel injected angins
For wnder 340000 - Guaranbeed te imatrections’
catalog $10.95. Aute X5, TBD West 16th Streset, Unit J, Costa
Masa, CA 32627,

AMAZING AMERICAN EAGLE GLIDER. Majestic Full 217
Span Froe Flight Glider. High Performanced&uthentic etail,
“AWESOMEF" §5 plus $1 postage. GARUDA GUDERS, B
461, Kula, HI 98750, (OMer expirss 430°00) Distributors

SPALE & ASTRONALTS

Aefundabla Collector Trends, Box 361, Dayton, Ohilo 45400

CARBURETOR ENHANCER. Can double missage, retain
full powes, fits ali carburetors. Safisfaction Guaranised.
Eagle Research, 1(G04M36-T229,

SEZED and surplus autos, jpealry, campors, compubars,
houses dirt cheap. For NOVEMBER NEW DETAILS call any
time (BOGIERZ-4821.

NEW FORMULA 2020 Glass Trealmant smproves Wat-
Waather Wisibility. TRANSFORMS WINDSHIELD inbo Lus-
trous, WATER-REPELLENT Surface. B-0z.5pray. 1-800-733-
5152 or send B5 to: K&M, 1350 E. Chapman, Box 64082,
Fullerion, CA 52631

ALUTO SUPPLIES & EQLEPMENT

WATCH REPLICAS! Lowes! prices! Warrnnty] Goldplated)
Exact weight! Call {404} 553-3L154

ALTERMATORGenerator  RAsbullding  Book.  Price:
Hedelynd Enginearing, Box 26044, Las Vegas, NV B3128

EMGINE OVERHALL MITS: WHOLESALE CATALDG
$2 00 Engine Sarvica Group, Dept. PW, Box 13053, Lansing,
| RS0,

MESEL PROBLEMST Trouble-shooter's manual. $5.
Dmesel Maintenanca, P.O. Box 333, Winston-Salam, M.C.
o

HOVERCRAFT Flans All Sizes. Catalog $1.000 Universal
Hovarcraft, Box 281, Cordova, Hlinois 61242

AERCO-CAR Amaring Hovarcral buil easily with ordinary
fools. Lawnmower engine power. Carries one man plus.
Howvers, filas fonward, backward. Sidewsys over land'snow’
water. Complete construclion plans and brochune. §11.55,
Aaro-Frojects, Box 5118PM, Clinton, New Jersey 08808,

1BM Sattware 506717 Huge Catabog Free. Mutes, Box 370,
Woedacre, CA B4GT30208

VHS VIDEO
MOVIE CLASSICS

FREEN 3000 Selections!| Detalls\Catalog: $5 (Retundabla)
Art, Bow B4PWA, Koodar, CA 908300064

SATELLITE - TV

FREE Catalog - Do-it-Yoursell Gave 40—60P: Lowest
prices world wide. Systems, upgrades, paris, all Major
brands factory fresh and warrantied. SIKYVISION INC., 2017
Collegeway, Fergus Falts, MN 58537, (B00134-8455

FREE DETAILS. INSTALL IT YOURSELF] Easy 1o follow
instrsctions. Complete systems and upgrades. Enjoy HBO,
Cinamax, Showtima, The Movie Channed and mors! Orbibek
Satallite Communications, Box 284-41, Bohamia, New York
117160284, Phone (516) 585-1282.

mrrpumammwmmum
abia). Seviec, Box 846, Monros, WA 88272

BARTLETT Fiying Saucer Uiira-Ligh? Hovescrafi Featured
in Documentary Film, “Force Beyond.” Powened By Ordi-
nary Lawn Mower Engine. Complete Plans, Supply Sources
and Photo Review 510.00. (24 Hour Aeturm) Sand To: Herb
Bartiatt, P.0. Box 158M. Silverdale, WA B8383

DEALERSHIP Information §5. VW Hovercraft Plans 525,
Neoteric, 1648 Tippecancs 51, Teme-Hauls, indlana 47807,
(B12) 2341120

STEALTH Hovercraht plans. Positive sieering, brakes; no
shp, spin! $1200. Hawk, 2430 Oarfish Lene, Cunard, CA
203035

HOVERCRAFT PLAMS & PUBLICATIONS Catalog. $1.00.
Lansing Aaro-Marine. Box 27655, Lansing. Michigan 48905

SATELLITE TV - Frea 24 page catalog rushed 1o you listing
best products at lowesd prices. SATMAN S00-473-8628

WVIDEDCIPHER: Build Your Own Low Cost Videociphar N,
o, Pats List & Circull Board. Only $55.00 (LIS), Cheque,
m_h: CA. Comeau, Box 1327, Halitax, N3, Canada BIK

STEREO, CASSETTE TAPES, ETC.

THOUSANDS OF OLDIES| 1940's-1580's. Hard-to find
45rpm hit mcords include rock, RAB, pop, and courtry.
Catabog §2.00. Amarican Pis, P.0. Box 68455, Dept PM, Los
Angetes. CA D0D6E

HO MORE BUY new batiery hor ever, your dealer ngver fell
unit cost under $40, send 52 for details. THA, Ce. Bax 1071,
Bowling Green, KY 42102

SYPHOM MATE no more sucking o Syphans
miost Bguids. Cheality components. 56.95 ea + 51.50 sa 58H.
Bourna, inc., 50004 W. Esplanade, Suite 138F, Matairie, LA
To00E

CBS, RADIO & HAM EQUIFMENT

POLICE-FIRE SCANMERS. CB's. HAM. MARINE JWAY.
ANTEMMAS. HPR, BOX 19224PM, DENVER, CO 80210

DIRECTORIES: Secret Scanner Frequencies! Fadesal
Agancies, abe. Big Catalog. CRB, Box 58-PM, Commisck, NY
11725,

ANTHAUTO THEFT DEVICE. Free detalls; G5
Entorprises, 201 High Streat NE. Box 4036, Warren, OH
dqalp

CB MODIFICATIONS! Frequencles. siiders. FM, amplifiers,
books, kits, repairs, high-parformance accessories. Catalog
£2. CBCL, Box 21500M, Phoenix, AZ BS04G

CORVAIR PARTS - 5000 parts in 400 page catalog - Clark's
CORVAIR PARTS Inc_ Box B, Shelbume, MA 01370, (413-
B25-377E)

BEAT THE SYSTEM Reduce automobile oparating costs.
Send SASE. John R Hansen, 17 Hathaway Deive, Princefon,
Jet, M. 08550

BODY REPAIR VIDEDS. $15.95 ... Free Brochure Call
Triangle Productions 1-800-562-8855.

BLHLD BMKECAR! DatailsPholo Gea Ary Popular Science
Magazine Classitieds.

MOTORCYCLES, MOTORSCOOTERS £
SUPPLIES

GO KAATS, Minibikes. ATV s Kits, Parta, Engines. Lowes!
Prices. Largesi Salection. B0 Page Catmlog 53.00.
Refundable. Kard Workd, Depl. €., 1488 Menlor Ave.
Painegville, Ohio 44077

SECRET CB manuals, modifications, scosssonies. Cats-
log 52 Seiman Enterprises, POB 8188, Carpus Chrigli, TX
THAER-B1BD. (512)853-2935.

ROBOT plars, Free detaiis, AOBOT WORKS, Box 1979,
Colorado Springs. CO 8080 -1878

BUGGED? WIRETAPPED? Find out fast! Courtermes-
sures equipment catalog 1, Capri Electronics, Box S49P,
Bayfield, 0O 81122

ELECTROMNIC Kits! Tracking Transmitters! Volce Disgues-
w5l FM Bugs! Phore Devices! Detectors! Morel Catalog
§1.00- XANDI Electronics, Box 25647, Dept. 288, Tempe, AZ
BEAE-5RAT.

ROOM SURVEILLANCE TELEPHOME §175.00. Phona Tap
Catalog $3.00. Listen Electronics, 803 Elgin, Muskoges, DK
T4401 - 1-B00-633-TAPS

MOPEDS, Elactric Cars, Parts, Accessories, Catalog $3.00.
Perormance Speedway. 2810 Algonguin, Jackaoryilke, Fia
3210

ESPIOMAGE-How o get hypersensitive survitlance
oquipment, Send 52,00 1o; LGS Enterprises. P.O. Box 33008,
Kansas City, MO 64114

GO-MANRTE, order for Xmas, 52.00 for brochure. D55,
RD #8, Box 250, Kittanning, PA 16201

AVIATION, HANG GLIDING

HOBEY HELICOFTER. Uitralight single seatar. Simplifled
construction Motorcycle engine.  Brochure 5500,
POLYMNOVA, Dept. PA, Sant-Remi, Cuebsc, Canada JOL
2L0

DESIGN-Build Airplanes, Hang Gliders, Simplitied publi-
cafions brochure §1.00. McCoy Aircrall, Suite 243, Box J,
Manhatian Beach, CA 90966

10,000 AVIATION ads in sach issua of Trade-A-Plana.
Planes, parts, avionics, services. Subscriptions: $50hyear (36
msues). Trade-A-Plane, PO, Box SR9PM, Crossville, TH
JBG5T, B15-484-5137.

HARD-TO-FIND ELECTROMICS for perivale investigaiomn
and sacurity professlonals! Sand 4 stamps for catalog Mow!
Hunterex, Box 793, Clemmons, NG 27012

COMPUTERS & SOFTWARE
muhm-mm-rmmwnmu
EZRAEZRA. Box S2220MUA, San Diego, 206,

B YOUR PC A PAFERWEIGHTT Are you a novica T Need
guidance, information, ideas? Send $5.00 to. Biady
Computes irformation, Box 260-PM, Southwick, MA 01077

BOUND ADWICE - “"An Audio Guide To Your Car's Per-
formance.” This unéque auio diagnostic tape contains 20
COMIMBN Problem noises woul SaF can make. Play it in your
car's cassette deck lor on-the-spol comparisons or n the
quied of your own hame. Listen To 'What Your Car ls Saying|
Order SOUND ADVICE ~ #V1010-CD - $7 85 today. Send
check to: POPULAR MECHAMICS, Box 1014, Radio City
Station, Mew York, NY 10101,

TV, VIDEOS & VIDEQ EQLEPMENT
HOTICE: USE OF CERTAIN ITEMS IN THIS
CLASSIFICATION REQUIRES STATION
AUTHORIZATION.

BARGAIN HEADGUARTERS:
JERROLD, ZENITH, TOCOM, HAMLIN, SCIENTIFIC ATLAN-
TA, OAK, VISA-MC-COD. DRDER YOURS TODAY! B00-32T-
B544

CABLE TV DESCRAMBLERS, converters, fillers, and
more. FREE 14 page catalog. TW Cable, 12062 5W. 117
Courl, Suibke 1268, Miami, FL 33186, B00-442-0333

CABLE TV BOXES NEW ECGLAPMENT 1 year wairanty
Low-Fair price, Frea Brochure. ACE Products. P.0. Box 582,
Saco, ME 04072 207T-08T-07 25

CABLE TV CONVERERS. Jarrald, Ok, Scientific, Atlantic,
Zenith and Maryy Others. “Mew™ MTS Sterso Add-On ...
Mute and Volume. Idaal for 200 & 450 Owners) Visa, MC +
At 1-B00-836-TEXE. BAR Inc., 4000 Beau-0-Rue Drive,
Eagan, MN 55122

GABLE TV CONVERATERS ALL MAJOR BRANDS AVAIL-
ABLE JERROLD, BCIENTIFIC ATLANTA, ETC. FRIENDLY
SERVICE, INOLARIES WELCOME 1-B00-E38-5058 VISA-MC.
ELD VIDED, P.O. #68, ELKD, M. 55020

CABLE TV EQLIPMENT

F YOU want soma of the bast Prices on Converters,
Decodars. call 1-313-879-8358. We have Jarrold, Slarbase,
Trl Mode, Scentific Atlantic, Hamilin, Zenh, some Oak,
Pionear, Fifters for beeping channels, &iso other equipmant
from tima 1o time. New Volume Control Converiars.

BUYING A COMPUTERT insider revaals all you
nised to know PHA VHS video shows you Apple, [BM Clones,
Macintosh, product comparisons, demonstrations and ac-
cesaories, Desler cos! and how 1o buy wholesale. £25.00:
Friandly Computers, 4471 CR. 175, Clyde, OH 43410

LEARM HANG GLIDINGI BEGINMER SKELLS simplified
through comprehensive dlustraled programmed coursa.
$13.00 postpaid Okaerblom's, 1085 Skeal, Camarila, CA
G010,

112 POPULAR MECHANICS

LET'S MAKE MONEY. Show d the best comp
program for auba repair industry and gel unlimited profis.
Mo ifvesimant of axparience required. Just ssnd $12.00 for
diskette and documentation o start CCS California

Computer Systems. 5514 Tempheton, Los Angeles. CA
20032,

CAMPERS & TRALERSKITS, PLANS

172 TRAILER PLANS Molorcycse, Uiility, Car, Congtruc-
tion-Strong, Streamiined, sasily built, Componsnt Kits. Cats-
log $4.00 (Refundable). Tag-Along. Box 15107, Satem, OR
106

BULD YOUR OWN - Travel Traller - Fifth Whaelar -
Motorhame - Camper - Pickup Cover - Plans - Patterns - Kits -
Catalog $1. Glen-L, G152 Rosscrans, Box 1804MRY,
Belifiower, CA S0706.
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BOAT KITS - PLANS - PATTERNS - Fliywood -Wood Epoxy
=~ Fiberglass - Stesl - Aluminum - WORLD'S LARGEST
COMPLETE LINE - B'/70" Sallboats - Powerboabs - Cruissrs-
Sportboats - Houseboals - Hydroplanes - Tummelhulls -
mw-mmu-cm-mm-mm-m-
Multihulls - FOR CATALOG 53.00 (Asrmadl $5.00)
inciunches Suppllu Catalog (Eposies Hhmgln-Fhmiun
FoamBOOK  “Amateur Boalbullding™, 3800

CLARKCRAFT, 16F Aqualsna, Tonawanda, NY 14150

EVINRUDES - NEW 1988 Bargains - Top Brands .. all
wions £2.00 handling ... Scott McCulloch pu'ts
Ellmri Hulm 810 l.lamr.t Aoad, Lynbrook, New York
11563

ALCTION sale REPOSSESSED, damaged or satfiements,
ovet 200 BOATS, YACHTS ai all times, sond 3400 per
meonthly list wanted. Certified Sales Inc.. Uixbridge Road,
Mandon, Mass. 01756

LICENSE MY PATENT-aunch your boal withaul getiing
whiil baarings in water. Copy of patent and pesmilt for “one
trailer” use. Send sddressed-starmpad ervelops & $4.00 o
W.0.0.T, 4483 Francis Cowrl, Lilburn, G 30247

m‘rm PATTERNS - KITS - Hundrads of Proven
. Canoes

Duckboats

Sportiishers - Quickisimple Stitchenglun, Tmm'lduuum
ings! 168-page DESIGH BOOK - $4.00 AIRMAIL. Includes
Free “Boatbuibding Gupphes™ catalog. Book: 312 page
BOATBUILINNG WITH PLYWDOD, NEW 3rd Editon Ondy
$2595. GLENL. 9152 Rosecrans, Box 1804PMZA,
Bedificwer, CA BOTOE.

MACHINERY, TOOLS & SUPPLES

SMALL FOUNDRY Furnaces, Supplies. Free |itertune.
Pyramid Products, 3736 South Tth Avenue, Phoenic Arizona
B5041

LATHES, Mills, Tools. New catalog $1.00. Blus Pidga, Box
536V, Hurricane, WV 25526, 304-562-3538,

STEEL, Aluminum, Brass—Shoeat, Bar, Shop Supplies,
Plana. Write: GEl, AR, Box 183, Cameron, IL 81423,

BANDSAW BLADES, Any Size, Free araiure. King Saw,
B541 Tidewater Drive, Morfolk, Virgin 23508

LATHES-NDUSTRIALHOBEY FROM $325.00, METALS,
SUPPLIES. LARGE CATALDG 52.00. CAMPBELL TOOLS

& METAL Cutting Lathe $114.25. Taig, 15048 Practor,
Industry, CA 91748

HAME BRAND TOOLS BELOW WHOLESALE! 5K, Chan-
nafiock, Makita, aic; Closeouts, overruns slso| Calalog $3.00
(refundnbie). Wholesale Tool, Box 716-P, Jenison, M 46429

APEX®  “Quality” Screwdriving Tools Catalog
Shockey's, Bax 24042-P, Dayton, Ohio 45424,

WOODCRAFT PATTERMS. Windmalls, Wishing Wells, Bird
Houses, Feadens, Fiying Duck, Phaasant, Ouldoos Planbers,
Catalog $1.00. Crafers, 11840 US. 27 Nonh, DeWi,
Michigan 45820

FAVORITE WOOD TOYS, Pafterns, Parts, Whaasls, Catalog
$1.00. Toys and Joys, Box 628M, Lynden, Wash, 98264

NEW! BUILD AMATZING LIOUID PISTON EMGINE from
plipa fittings. Eagy plans. Fres information. ABCO, Box 306-
M1, Saminary, M3 30479

BIRD HOUSEFEEDER COMBINATION. Covered bridge
pattorm, comphete imstructions. $5.00. Bind House, R 1, Box
148-P, Trenton, FL 32663

“GETTING STARTED WITH FVC PIPE FURMITURE."
Casual, Box 208, Tewksbuery, MA 01676

LEARN Fiano Tuning af home with complote “Tune-A-
Long Vides Coursa” Write: P.O. Box 1561, Duluth, GA
30136

STEAM ENGINE MITS powar models at savings to you!
$2.00 lstwrature, PW Research inc., Dept. 7, 4110 Mikes Hisl
Fid., Wellavilla, NY 14895

DIGITAL READOUT PLANS: Lathe, milling machine, rota-
ry tabss. $16.85 Digitech, P.0. Box 3153, Las Cruces, NM
BB003-3151.

PORTABLE pocked soldering bron: can ba carmed and
used anywhera without! eleciricity. $24.85. Varlety Pius
Enterprises. Inc., 11 Willard Avenwe, Moun! Varman, Maw
York 10553

PRO TOOL BAGS. Hesw-duly canves. Write: Yankee
Houss, 234 Surwood, Shaltan, CT 06454

SPACE-BAVING MICROWANE WALL SHELF, size adap!-
Bl 1o Medcapwave, Prolessional dlagrams and plans, £3.00.
Mishica Designs, Fte. 1, Box 187A, Calumet, Ml 48013

COMPUTEREZED Plans For Cabinets And Home Projects.
Sample with catalog, $3.00. Shearer, 4040 East Kellogg,
Huie 103, Wichita, K5 67218

CUT STYROFOAM using hot wire cutter. Free information.
Ruco, 18621 SW B2 Ave., Miami, Florida 33158

LOCOMOTIVE Tay Box Plans - $5.00. BurksWoodworks,
P.O. Box 2458, Lodi, CA DE240

HYDRAULIC design secrets, spaclfications data book
$3.00. Wangler, 2302 Hercules. Evanavilla, IN 47711

BIGGER, More Powerful Muschas - Laster!] Fres Booklel!
Universal, Box GG64A. Detrodt, Michigan 48240

SAVE on Bodybuilding Supplements! Frea Catalog!
Vitaming, Box 2073-P, Reading, PA 15608

KUNGHFU Free Lessons. Serd $1.00 for Postage MoLisa,
Box 1755, Dept. PMB0A, Honaolulu, Hawali BEE0E

BODYBLHLDING ENCYCLOPEDIA widea damaonstrates 40
ditferent axarcises targeded for the developmant and definl-
tion of specific muscle groups. (VHS) 51695 Cenler
Markating, 114 White Drive, Johnstown, P4 15905,

BUILD MUSCLE FAST. Lose fal, sirengthen lower back.
Complete free wesghi workout by bodybuilding champéon.
UMusches he Video." $32.00 Tolal, VHS or BETA. Ring Pos!
Productions, P.O. Box 3501, Van Nuys, CA 51407,

SPORTING GOODS AND EQLIPMENT
e e 10 S L PR 0 L L S
SURVIVAL KMIFE multi-purposs tool, 534 stainless stesl

blada with sheath, compass, mome $16.95. EW.E., P.O. Box
1335, Cleecaland, OH 44120-7435

GUMNE, DECOYS, HUNTING

LUMBERJACK chain saw sawmilis- power-fsed. Brown
Enginearing, Box 40, Wast Point, CA 95255

HAIL SET (countensinkar) no mashad flingers, F4.85 [MA/
ViSA). Sinkeasy, London, Ark. T2B47

BENCH DRILL PRESS $£3.00. Five spoeds, & chuck,
warranty. SKM, Box 20083, Keizer, OR 87307

BUILD YOUR OWN WATERBED AMD SAVE. Send 5200
for comphabe catabog with Free plan sol. Woodins' Wisterbed
Connection, 45 ndustrial Pk., Albany, NY 12206

100 FULL SIZE WOODCRAFT PATERMS: Wendmiis, Bind
Houpes, Toys, Elc. $4.50. Catalog alone §.50. Hayes Pattens.
60 Willow Street, Wobum, MA 01801

FULL- SOE PROFESSIONAL PLANS Catakog $£3.00. Ower
200 plans for building fine furniture. Fumiture Designs, inc..
CP-00, 1827 Elmciabe Ave , Gl IL BOO2E,

FREE EMERGY! Fueiess Molors and Ganeraions, HEA,
REF. Bowling Grean, MO 63334

BLILD 1-hp versatile AR COMPRESSOR. Maximum pres-
sure 125 PEL. Send for Plan PC-1717 + $5.55 to: POPULAR
Box 1014, Radio City Sta, MNew York, NY.

1o

SUNLIKE RADIANT COMFORT tfor 3 centahour,
ENERJOY HEATMODULES, Box T80, Saybrook, CT DB4TE

HOW TO cut tued by 50% with infra-Red! 42 pages. $4.85.
Consumer Resources, Box 21813-PM, Sah Lake Gity, Utah
B4

PERPETUAL moticn purzhe solved| Exciting Report §1.
SOURCE. Box 596, Morion, WA 58356,

tian air tan, Dal.lladpluu $10.00. G.H. Dasign, Box 1223,
Escanaba, M 43827

BEEMAN SUPER POWER ADULT AIRGUNS. Fire fire-
afms, guaranisad best prices for the vary finast. Linexcalisd
power yas. bul more importanty; unequalied accuracy,
trigger aclion, durability, cwnemship pride. Largest US
sabes. 108 page free Airgun Guide'Finearm information. Add
$2 for tam! masl, Beeman, 3480-PMC Alrway, Santa Rosi
Calil. G500, [FOTKSTE-7000 (24 hours).

ENGINES, MOTORS
BUY WHOLESALE! 184 PAGE RLLUSTRATED CATALDG

DOOR X
Garden Egquipment, Chainsaws, Kars, Mindbikes, More.
Includes Service Manuals. Speciaity Tools, Ac L

SOLAR & ALTERNATE ENERGY

SOLAR, HYDRO-ELECTRIC, WIND POWER squipmant
CATALOG. 3300, US, $6.00 forsign, WESCO, Box 928,

Fiadway, CA B5560.

SOLAR ELECTRIC SYSTEMS! Paneds, Equipmant, Bogks,
Free Catalog! SUN POWER - TEMAS, POB 2788, Freaport,
Teuss TT541. (409) 223-0350

ELECTRICAL device produces enargy 148 + years! Flana
$10.00. Kincaid Latoratories, Box 5818, Sparks, Nevada
BE432

SOLAR panals you build Send stemp. Solar Sensor,
10909 Hayvenhurst, Granads Hills, CA 51344

Sand $400 Sav-On-Pers, P.O. Box 4523, Depl. P,
Somerville, MA 02145

WANTED - DETROIT MESEL 148 AND 8.2 BJECTOR
CORES, Call Pope Hunter. (800) 3214234,

PROTECT ¥OUR INVESTMENT. Our laboratory anatysis of
your molor's oil can detect abnormal, internal enginge wear.
Analysia Kit $17 .50 Deails $2 .00, Engine Lab, P.O. Box 47256,
Spokane, WA 98202

BOLTS, SCREWS, TOOLS, WHOLESALE, DIRECT. Guar-
anbesd. GthbﬁﬂWM'ILWI Depl. 44, Box
65, Bristol, Wisconsin 531

UPHOLSTERY Sewing Machines with Walking Feet, Com-
plede ready to use-only $585.00, Thompson Model PAW201-
AVAILABLE FROM YOUR LDCAL DEALER, or ordar direet
{Magier Charge-Visa). Datho Mig. nc., P.O. Box 12110,
Lubbock. Texas T8452-Pnone: 1/800753-7TT8

WIND GENERATOR. Save, build yourself. Complels plans
S12.55. Other plans available. Malural Power, 15124 Gecogia
CL, Nagsrville, L BOS40

SAWDUST FIREW0O0D -Make super compressed sawdust
fiogs tor $5.00vcord. Indo. & plens 56,96 - DB.C., ROS Box 235,
Clarks Summil, PA 18411

HYDROGEN FUEL GENERATOR uses Water and Solar
Cells. Pians and KM $15.00. Praire Power, Box B201,
Edmonton, Aloerta, TEH 2WE, Canada

OVER 1000 WOODCRAFT PATTEANS! Catilog of fun,
profitable designs Plus Sampla Pattern £2.00. ACCENTS
{BP-10}, Box T367, Gonle, WH 05867

MMBALL machina samil automatic. make your own. Full
plang $10. Box 354 Gore Bay, Ontario POP 1HO Canada

MAKE WOODEN TOYS, whirligigs, door harps, doll-
houses, clocks, music booms, weather instruments, crafts,
furniture with our plans. kits, supplies-Catalog $1.00-(614)
AB4-4383-Cherry Troe Toys, Belmont, Ohio 43718-0363,

WOOD, WOODWORKING

WRITE for our clamp lirature. Coll Clamp, 33 Swan St
Batavia, N.Y. 14020

PLANS, BLUEPRINTS, PROJECTS

A-FRAME floor plans-alevalions-pictonial views-T sheats:
sand sali-addressed-alamped envalopa & $4.0010: WD.OA,
4483 Francis Court, Lilburn, GA 30247

COSTUM HOME BLUEPRINTE. BECRElE Griw-
ings. Preliminary set from &g per squane foot, full sets from
16£. Sand your skatch for tree estimate. D1, 271-C Lonetree
Coun, Cheyenne, WY B2005.

BLALD A Windproof Home! Build A Besutiful Domell Send
ENERGY

$5.00Hllustrated  Catalog. STRUCTURES, 893
Wikson, St. Paul, MM 55106, 1-800-334-8144

CASTOLITE Liquid Plastica. Crysial cieer, colors. For
casting, embedding, coating, fiberglassing, repairing and
reproducing with our Mold Making Supplies. Catalog $2.00.
CASTOLITE, Dapt. S0APM. Box 381, Woodstock, |1 G005

DO IT YOLIRSELF

VIDECQ'S instructionsl 1axes, compliber softeans on skecir-
cal wiring, carpaniry, plumbing. welding. elc, FREE CATA-
LOGS, AAVIM, 120-PW Engineering Canter, Athens, GA
30602, 1-800-220-4509,

INETALL YOUR OWN IN GROUND SWIMMING POOL for
5 low as §1,685.00. Choswick Pools, At. #28. Cheswick, PA
15024, 412-2T4-6400

Easy

Homeowner Installation - Shipments By UPS Or PP,
Helpmate Equipment Company, 1850 East Empire Avenua,
Banton Harbor, M 40022

ELECTROPLATING. Complete Taxtbook Electroplate
MataflicaMonmetallics. §$14.85. Details Free. Tropie Palm
Bay, FL 32806-0095

RECYCLE YOUR MOTOR OIL, Plara $5.00 To: SoTec,
POB 3242, Salishury, NC 281453242,

(Cantinisd on next pags)
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DO IT YOURSELF
Trom

MODULAR BOOKCASE portable easy o build plans 52
Whdesigns, 1833 Gow, Wichita, K5 67200

LOCK PCK DESIGN MANUAL 3500, Data Resources, Box
8393, Lakclla, CA 32038

39,270 CATALOGS DIRECTORY gubde. Sources tor any-
thing! $5.55; Catalogs. Box T410TAM, Jackson, M5 18236

CUSTOMIZE CLOSETS for yoursel! or prodt 15 space

siving dealgns. Step by slep Wustrated. §12.95.
Custosmizemn, Box 37301, Omaha, Nebraska 68137

ADVANCE WARNING! Scare Intruders] Partect device for
wilways, dechs, parehes, oul buildings! REUSABLE! Sim-
plo descriptive plans, photo page! ASSEMBLE TWD, SELL
OME! Pays for plans! $10.00. £J Smith, 789 Clifion Ava,
Giifon, NJ 07013,

SPRIMKLER sysiems. Complete planning and instailation
guide. $855 Lawntech, P.O. Box 44494, Shreveport,
Louisiana 71134-4454

WHOLESALE furnaces. bodlens, alv condiioners, swamp
coolers, hydronic and ducting supplies. how 1o books -
layout help shipped amywhare, catalog §2.00. P & E Sysiems,
P.O. Box 635, Winchasier, CA 32308,

FIRING Cannen Modal Plans. Catalog 5200 Grean-PRI10,
Box 852, Shalimar, FL 32575-0802

OME! Two! Thesa! Cenld Approvals,
Calalog. Kioster, 4164 52nd 81, San Diego, CA 82105

BOMNUS oMers, wooden ship kits, hobby tools & supplies.
$200. Specira Hobty & Sclence M21, 20632 Lo,
Lhvonia, M1 48154

SCALE working modals cranes, crawler raciorns eic
Brochure 3200 refundable. Bud Kahn, 1309 Avon Allen
Rioad, Mt Vernon, WA 58273

MAGIC TRICKS, JOKES,
VENTRLOOLESM

BARGAN 100 World-wide Slamps 25¢ Quality Approvals.
A. Parier. Box 143, Wes! Brookfield. MA 01585

“SINVERTED ERROR" + 100 Diffarent Liniled States, S0¢
with approvals. Luray, P.O. Box TOBB, Silver Spring. MD
20807

FREE U5 Mint pictorisl set complete. Mint appsovals
ingludad, Hildebrand, Box 4887, Santa Clara, Califomia
Q5054

FREE! World's Leading Movelty Catalog. 1600 Jokes,
Tricks, Science, Sports. Hobbles. Johnson-Smith, F01,
Bradenion, FL 34206-5500

FREE CATALDG: Ventriloquism, Magic. Clowning. Pup-
petry, Ballooning! Supplies, instruction. Enbertain Success-
Tuily, Profriably! Maher, Box 420-PM, Littielon. Calorado
80160,

FREE Catalog. Tricks, Puzzies, Jokes Winklar's Wondess,
Dapt. PM1-90, Oakdate. CT 08370,

PROFESSIONAL Magic! Huge Catalog, over 1,000 Tricks
and Books. $4.50. Hank Lee's Magic Factary, Dept. PM1_126
Lincoln Streed, Boston, MA 02111,

MOMEYMAKING Easy Projection TV Plans $4.00. Denvar
Phillips, Box 482 East Bernaiadt, Kentucky #0729

ER RESTORER W THE WORLD. $20.00 FOR ALL LEATHER
rmfm.nmnc.. BOX 508323, CHCAGD, ILL 50860,

HEATPUMP / AT Helgtul tlips, prevenl costly problems.
Send $5.00. TBP, P.O. Box 1075, Doylestown, P.A_ 18301

ARROWHEAD Making informabion §1.00. VHS Videos
$20.95, Shipping $350 USA Only, Commons Cral, Box
50120, Central Point, DR 97502

B0 Catalogs Listed Sources for Anythingl $5.55
Déractory, Box 524524, Atlarta, Georgia 30314

MILITARY Medals Catalogue §1.00. Subscription Yeardy
$8.00. Vernon, Box 1560PM, Wildomar, CA BZ395-1560.

CLASSIC car, sel of 6, each about 215" long, hand painted
im casi metal and high mpact plastic, $8.95 Shipping,
handling ard nsurancs—one-58.85 plus $2 40—two-$17.90
plus $3.60 New York Siate residents add sales tax Free
Catalog Hoftman Enterprises. HCR Box 3, Rowie 43,
Siephantown, Y. 12168

4 FOREMN Sats 2he Reques! Approvals. RLUG. Sales. Bow
10650, Jamaica, N.Y. 11431

FREE 50 Canadian stamps with approval request. Brinar's,
PO Box 5807, San Mateo, California S4402

FREE worldwids packel. Penny approvals. Froahlich, Box
1TTDA, Pine River, Wis. 54965,

FREE! U.5. stamps with approvals. Bama Stamps, Box
S464-P, Mobile, AL 36609,

ISRAEL 15 Ditfarant 10¢ Approvals. Sam Charen, Bon 666,
Dwelray Baach, Flonda 33444

UWITED MATIONS, 3 Mint Sets, 25¢ Comeita, POB
15088, Lake Flacid, Florida, 33852

APPROVALS by country—double discouwnts. | Gaing, 716
5 Sixtesnth, Matioon, IL B1938

TAP the album print program for IBM PC $29.95. Demo
Disk £5.00. TAP, P.O. Box 842, Beloit, W1 53511

WORLD WIDE STAMPS on approval. Chubbuck Stamps,
56 Montclair Ave., Cuincy, Mass. 02171

TRAIM ENTHUSIASTS! Wionden Train Whislle, Authealic
Sound. Send $5.00 plus §1.50 poatage to: Whistle, P.O. Box
14082, Macon, GA 31200-4092

WORLD Wide Stamps mounied in boaks on approval J¢
and up. TRUST STAMF COMPANY, F.O. Box 100-P
Jamaica, N.Y. 11435

PLAYS, SONGS, MANLIECRIFTS

HEW TECHMIGQUE SHARPEM DRILL BITS sabely and
professionally in seconds withoud jigs. How to bogikhel B1.00
SLB. Ing., Route 1 Boax 91, Plaasant Mount, PA 18453

MIONITOR kerosena heater mstructional videos. Installa:
tuen, mpintenance, seavice. B0 minules phus Spacify heater
madal. VHE, $24.95 + $3.00 shipping. WarkTorce Wideo, P.O.
Box 302, Orefwld, Pa. 18065

BUILD A 2000 WATT 150 AMP GEMERATOR with used
parts bor unter §75.00. Send SASE + $9.05 to: TFT, 38856
25th Bt. E., Palmdale, CA B3560

PROJECTION TY ... Comert your TV 1o project 7 foot
picturs . .. Essy! Results comparable 1o $2.500 projecions
... PLANS AND & LENE 524.95 . . Professional Systems

jlable . .. dhost d catabog Free . BMACROCOMA,
15BE Main Sireef, Washingion Crossing, Pennsyivania
1B57T . . . Credilcard orders 24HRS. (215) 736-3970.

SAVE MOMEY on coally aulo repair and mainteance. Fully
usirated 380 page guide shows you how. A must have for
novice and expert. GUARANTEED, §1500. Ross industries
Dept PM1, B742 So. 1300 E.. Sai Lake City, UT B4121

T-BHIRT imprinting make your own iran on iransfers with

any plain paper copiar, $29.95 kit includes evarything you
meadd 1o ban tranater. Morack | -B00-837-0606.

ARTS, CRAFTS, SUPPLIES
STANED GLASS SUPPLES: EXCITING SUPER
CATALOG-PM $1.00. INDUSTRIES, 509 E.
SECOND, BOSTON, MA 02137,

“GETTING Started in Stained Glass.” $1.00. Whittemaone,
Box 2065T, Hanover, Mass. 02339

CLOCK movements, components. plans. epoxy, fodl and
art prints. shaler pegs. touch lones, door hamp suppls,
Babde clocks, videos, tranader arl. stencils - over 1200 Hems!
Whokssale catalog §3.00 (credited), Steebar, P.0. Box 463-F,
Andover, M DTE2 10463,

FLAGS
MESBAGE Flags (Open) (Welcoma) |Sale) (LISA) (Canada)
3 = 5§ towgh durable polyester, Tadeprool cobors, $9.85

bright
postpaid. Jackman Trading Post, Box 298, Jackman, Maine
D645, Deader Inquiras Invited.

FREE FLAG CATALOG! LS. historkcal, inlermnational, in/
putdoos, custom flags, banners. F BECBSRONES.
Browse ‘n' Byy, Box 504-P8, Bohemia NY. 11718-0504.

DECALS, EMBLEMS, PATCHES

CUSTOM EMBADERED EMBLEMS, PiNS, DECALS.
Fres Catalog/Ouctes. Fush Sketch. Stadn, 61F Jana, N.Y C.
10014, (212) F29-2283

ANTIOLES, RELICS, INDLAN GOODS &
CLIRIOS

RESTORNG Anfigua Furniture Finish. §3.00. LSASE . Ky
Enterprises, Depl PMIA, P.O. Box 1208, Suquamish, WA
BaTa2

FREE List to Serious Collectors. 30,000 indian Artitacts,
Spoarg, Pots. 50,000 Minerals And Fossils. Coaddo Trading,
Box 669, Murfressboro, Arkansas 71958,

POEMS, Songs Wanted. Free Recording Publishing.
Broadvway Music Productions, Box T438PM, Sarasola, FL
33578

FREE SOMOWRITING SUCCESS BOOK! Top Records,
Box ZASOSPM, Nashville, TH 37202

MUSIC INSTRUCTIONS & INSTRUMENTS

EZ PIAND chord finder. Sliding ternplate. Major, minor,
savanth. T i imversions. Insfructhone  Sand
$5.00. Westbrook Industries, P.0. Box 84, Butnar, NC 27508
00

IMTERMATIOMAL VIOLIN COMPANY, tonewood, bools,
vamishas, parts, accessories, siNngs, cases, instrurments,
oy, Wiolin, guitar kits. Calalog $1.00. Depl PM, 4026 W.
Balvedars Ave., Baltimare, MD 21215

WIOLIN, GUITAR, eic. making malerials, accessories,
books. Catalog, 51.00. international Luthiers Supply. Box
SB0397, Tulsa, 0K T4158

ACCORDHON Top Brands, Cordovox, Buy Direct Tremian-
dous Discounts Trades, scoepled Free brochims PM,
Accordion-0-Rama, 16 West 18th Street, MNew York, NY
1001 1. Phone 21246759089,

50 YEARS Oid fiftean ditfarent Uinited States, over fifty
years old-25¢ with approvals. Jaxon, Box G11-P, New
Rochelle, New York 10804

PIANCS, PLAYERS, PUMP ORGANS. Rebwid and Repair.
Catalog of “"How-To" Books, 52.00 (refundable). Vestal
Prisss, Viestal 11, New Yook 13850

FREE Gift With First Purchase. U.S Approvals And Wamn
Lisi Service, 20¢ tor Handling. The Stamg Boutique. P.O.
Box 458, Madison, N.J. O7H40

ACCORDIONS, CONCERTIMAS, Buthon boxes, e, Lised,
repairs, trades, credil carda. Castiglione, Box 403, Warren,
M| 48080, Catabogs 313-755-6050 — B00-325-1832

FREE! Big Catalog - Mew edition lsting thousands of
bargains on Worldwide siamps, packets albums, and acres-
sones. Free when requesting siamps on approval. Buy what
you like. Fieturm balancs. Jamestown Stamp Company, Dogd.
E10PM, Jamestown, NY 14701,

CARTOONNG, COMMERCIAL ARTS,
SIGN PAINTING

206 ursorted foreign stamps 958 Approvaks, Whits, Box
§96-HB, Dunedin, FL 34667

CARTOON for Fun and Money! ' Frea Booklet || Canoons,
Box 406144, Detroit, Michigan 48240

MODELS, MODELS SLIPPLIES

FREE] Mystery Seloction With Agprovals. Sparhawk, 3023
Madison, Spokans, WA BE208

SURPRISE U.S. commamorative mixture - $1.00. No ap-
provals. Holly, P.0. Bax 31067, 5t Louks, MO 63131

BRASS rod, tubing, sheets, screws. X-8cto lools, Small
quantities, free calalog. Elwick, Depl 764, 230 Woods Lans,
Somerdale, N.J. 08083

LL8. 6 commemarative plate blocks ar 30 mint commema-
ratves §1.00! Approvals. Gordon Davison, Mokomia, FL
T

“FASCIMATING LIVE STEAM MODELS!" Compéste
“WILESCD & MAMDD™ (i, KITS OR ASSEMBLED. Ovar
100-Tralns, Tractora, Marine, Gars, Trucks, Statlonary En-
ginds and Acoessories. Stunning large J-page coloned
calalog $5.95 Pelundable Sales, Parts, Servica. LARGE
DISCOUNTS, Diamcnd Erterprises, Dept. PMA, Box 537,
Alexandria Bay, NY 13607 PHOME: (813) 4751711

114  POPULAR MECHANICS

FREE sample plus catalog. Jetteries. 3480 Middlebedt.
West Bloomfield, MI 48033

50 DIFFERENT Od ULS. between 1851 and 1839 - §1.00. Ed
FAgush, 423 Shepard, Mangfild, Ohig 44507

INSTRUMENT Kits! Build Appalachian and hammened
dulckmans, banjos, mandoling; even hampa, harpeichonds.
Fren Catalog. PM Hughes, 4415 West Coliax, Danwer, GO
an204a

PLAY Guitar Fast. Any siyle. Wrils, Guitar. Box 350,
Ehwood, N, 08217

LEARN o play pianc. Yideo course. Wite: P.O. Box 1561,
Daisth, GiA 30136,

PLAY GUATAR! 68 Page istruction - song book plus
chord flinder and twner. 38 Cardinal Gifts, 3068 Weal
Johnsen, Cary, NC 27513

EARM OVER TWENTY DOLLARS AN HOUR teaching just
18 masy guitar chords in & spocial way. 30 far e camed ower
$147)000. Intormation fres. Riley Press. 25108 Marguerite
Parioway. Suite 522, Mission Viejo, CA 82692

OLD U5 stamps on approval. Sharman, Box 15355E,
Philsdeiphia, PA 19111

FREE| Surprise Colleciion with approvals. Sould, Box
750128, Pelaluma, CA 84875

POWER FOR YOU Two Step Method, Chear Conchse
“Hawe What You Gay™ $4.95. Dynafit, 131 Catherine Sires,
Arthur, Ontario, Canada MNOG 140

{Continued on A page)




SELF IMPROVEMENT
mmmw

ATTRACT WOMEN New Aphwodisiac Spray. Grand
Enierprisas. Box 754, Mays Landing, K.J. 08330

SELFIMPROVEMENT Books! Free llusirsted Cataleg!
Discover Secreis of Winnars! Write now: Bryan Charles,
Dapt. PM1, Box 260, Bathel, CT 06801

UNDERSTANDING YOUR DREAMSE, Fascinating Book
Revenis What Peoples Dreams Peally Mean, Even The
“INNOCENT Dwreama” §4.99. T. H. Owens Comgarry, Depi M-
1, 410 Owens Creek, Sprng, TX 77388

“1 STOPPED SMOKING in two wosks,” says crestor of
auto-conditioning system based on DUKE UNIVERSITY
RESEARCH. Fres information. The Graal Ideas, 1358 Ridder
Park Driva, San Jose, Calitornis 85131,

TERMPAPER assistance. 16278 papers avallable! 306-
page 52.00. Research. 11322 Idaho, ¥ 206MHK.
Los Angeles, DOCRS, (213778226,

CLOCK REPAIR, Cash producing skill, enjoyable, froe
catalog, School of Clock Repair, M M, 313 Come About
Wy, Awendaw, 3C 20439

DETECTIVE Home Study Course. Frie lapel pin, certifi-
cate, great future. Prolessional Imiestgator School, Dapt
CP, P.O. Box 41256, Loa Angeles. CA 90041

PARALEGAL GRADED CURRICULUM. Approved in-
depth iraining by comespondence. BLACKSTONE
SCHOOL OF LAW: 100 years of legal tralning. Write for frae
calalog. PO, Box 780906, Dept. PM, Dallas, Texas 75379

FREE CAREER GLHDE. Earn mora monay with Success
Proven Comespondence Diploma  Courses.  Granton
Institute, 2638 Adelaide Street, West Toronbo, Canada MEH
1%¥3

HIGH SCHOOL AT HOME, MO CLASSES. LOW MONTHLY
PAYMENTS. INFORMATION FREE. OUR S0TH YEAR. Call 1-
B00-228-5600 DR WRITE AMERICAN SCHOOL, DEFT, 345,
B50 E. S8TH ST CHICAGO, IL. 80837

VENTORS And Dosignars Finalty, & SAFE way lo sdver-
tise your idaas to 1,000's of people for pennies a day! DD,
B4 Siverspur, #B0TAJ, Rancho Palos Verdes, CA BO2T4.

IDEAS, invantions, technology wanbed! industry presenta-
tion'national exposition. 1-8300-ZB8-IDEA. ISC-PM, 803
Liberty, Piitsbungh, P& 15222,

HOME assembly. Elecironics, automotives, crafts, typing,
sewing. Apply Now! (213) 281-8111

TRAVEL THE FAR EAST. TEACH ENGLISH CONVERSA-
TION IN JAPAN. EXPERIENCE & MEW CULTURE. EARN
$35,000 PLUS A YEAR. 518 FOR EMPLOYMENT HAMD-
BOOK. HEW HORIZON, P.O. BOX 45, MURDOCK, FL 33038

REGISTERED PATENT ATTORNEY Oonald A
Kattiosirings, 414 Hungeriord Drive, Rockville, Maryland
20850. 1-800-T4B-BZ16.

INVENTORS! Can you patent and profit from your idea?
Call ar!mh!wvwrhumlmnmm Crvar a
ol sanviee  AMERICAN  INVENTORS
EOFIIDHAT‘ICI'I. B? Broad Streel, Depi PM. ‘Westfiedd,
Massachnuseits (086 1-800-J38-5656. In Massachusatts of
Canada call (413) 568-3753,

ROCKY MOUNTAIM NEWSLETTER! Current openings -
ALL occupations - Wesiem USY Free detads . . .
Inlermountain-L. #5685 Pilch, Colorsde Springs. Colorado
B000E. 1-719-408-0020 «112.

FREE! "POSTAL JOBS: Insider Secrets For Gatling Hired
Fast” 318-2350275, 24 howrs, CPC, Box 2203-PM,
Latayeite, LA 70502,

A NEW |cea? Call National ldea Center of Washingion
DG free wo - 1-B00-247-6600 Ex1 163 Come See The
Iwabrition Sbonal!

PATENT SEARCHES, NFORMATION, LEGAL OPINION.
REGISTERED PATENT ATTORNEY 1-800-876-6670

PATENT searches for $150 ACOUSEARCH 1-800-099-
5498

JOBS, Any State, Any Occopation, including Gowerment,
Stata, Public. Alsa Cruiseshipa, Tugs. Ships. Riverboats,
Cilrigs. Women-Man. Wark month- Home month. LSA plus
COwerseas. Informabion §5 00, Matsonwide Employmant, 207,
Cantral. Indiana 47110.

BIG NOMEY 1o be made! For listings of over 300 American
firms in Saudi Arabia, send $39.95 to: Arabia Employment,
Box 1107, Granis Pass, OR §7526

SAVE HUNDREDS! Free infopack. SASE 1o IDS, Box
GE0SS, Tucson, AT BETIT

LEARN how 10 offer your Inventhon for sale or lhcense. Fres
booklet outlines procedures. royalty rates repuirements.
Hessler Sales Corporation, C-5-F, Fremont, Ohio 43426,

WARMNBMG INVENTORS: Why pay somacna to patent your
wdea? Do it Yoursedl! Complate instructions with samples.
Send §10. Patents, Box B1Z3, Nashvilla, TH 370788123

FREE Dwlails - Las Yegas Job Information. Jobs, Box
BOT1T, Las Vegas, NV 89180

EXCELLENT Extra Income Easy Homa Assembly Waork 24
Howr Aesording (819) 965-6083 Depl. PMB

HELP WANTED

EXTENSION And Post-Graduate Awards in Philosophy.
Art, Science, Botanic, Medicing, Homeopathy, Radonmcs,
and othars. 30 subjects Curricular Iree (ainmas 31,00 refund-
abla). Reglater, Sussax College of Technology, Highfield,
Danehill, Sussax, Englamnd.

LOCKSMITHING, Universal School of Masber,
Cofrespondence and Shop Training, Box 214E52PM,
Sacramento, CA 25821

LEARN Homosopathic Medicine or Maturopathy from
Internationally Accredited School, 1o Professionad Diploma
standard. Oriher courses Dietetics. Radionics. Estabdished
1961, Prospectus Fres (airmail 2 Dolarmrs) BRANTRIDGE
FOREST SCHOOL. Highfield Danehill Sussex. England
AH1TTEN. Tedex 95248 FAX DEIS-TDOOGT. Tel DB25-TO0214.

RADIESTHESIA, Radionics and Dowsing, Books, Courses
and Equipment. Electronic Homosopathy Equipment. Hlus-
Irabed T8 Page calalogue Free (air mail 3 dollas) Established
ower &0 years. Bruce Copen Labovabories, Highfseid,
Danehill, Susser. England RH17T TEX. Tel-0825-790214. Fax
E2S-TROOET Talex BE24E.

PLAND TUNING PAYS - Fiano tuning - Electronic organ
sarvicing. Learnad easily al home. Free bookied. Niles Bryant
School, P.O. Box 19700, Sacramenta, CA 35819

NONRESIDENT UNIVERSITY DEGREES. Bachelor's, Mas-
tar's, Doctorates. Accredited, inexpanshe, tast. Credit for [de
axparsence. Free sidesn page bookied. Dr. John Bear, P.O.
Box BREPM, Banicia, Ca. 84510

BELL'S BULDING MAINTEMANCE SCHOOL, 11184
Antioch. Suite-323. Overdand Park. Kansas 66210

GOVERMMENT JOBS $16.040 - 559,730, Mow Hiring.
Call (1) SO5-887-6000 Ext. A-20024 for current fodesal list.

PATENT APPLICATIONS, Filing Instructions, Information
Ling, $3.00. POB 26584, Tamarac. FL X3320

PATENTS, Scott Ramsey. 5253 Even Star Place-B,
Cohmmbia, MD 1044

INVENTION MARKETING. FREE INFORMATION REPRE-
SENTING MAMUFACTURERS. Patmar, 233 Broadway, Am
315, Financlal District, Mew York, NY 10007

OVERBEAS. To 51000 Daily' FREE |l ZINCPO, Box
13110, Las Vegas, Ny 83112

INVENTORS: Froo inlormation on offering your invention
tor sale. Kessler Sale Corporation, C-5-IW, Fremond, Ohio
43420,

EXCELLENT incofme. Home assembly work, Creative
crafts, Eleciromc assembly, Wooden novelties, 504-548-
2335 Ad #F110.

EASY Work! Excallent Pay! Assemble Products Al Home.
Call 5(x-641-8003 Ext. 5038,

INVENTORS! Have An Idea? Call IMPAC for free informa-
tign kit. Toll Frem in US/Canada 1-800-225-5800.
INVENTORS! Your first step is impartant. For Froe advice,

call Advanced Patent Senvices, Washington, DC, 1-800-458
0as2,

CVERSEAS EMPLOYMENT OPPORTUNITIES. Excellant
Incoma, A Maw Lila. Fres Aepor! Ovarseas. Dapt. 43, Box
8308, Sikver Spring. MD 20807,

AUSTRALIA WANTS YOU! Big Pay! Transportation! Mew
Employment Handbook—E3.00. International, Box 19107-
AM. Washington, DC 20036,

OVERSEAS ... 530000 - §75000+. Free Repon!
Employmend, Box 19760-AM, Indianapolis, IN 46219

HOMEWDRKERS neaded. £1,000's wealkcly mailing letters.
We pay $1.00 each plus 5% commissiond, no gimmcks,
guaraniesd, free supplies. Send SASE lo: Coempu Club
Barvices, P.O. Box 5890, Caroling, PR 00624

INVENTORS: Call TLCI for free information 1-800-488-
7200 24 hours'day - USACanada

GOVERNMENT HOMES from §1 (U repair), Delinguent tax
properly. Repossessions. Call [1)805-687-5000 Ext. GH-
20024 for current repa list.

REAL ESTATE FOR SALE . . Hunting & fishing retreats.
Ik & rivaar campa, all types of wildarness properties . Call
or write for our NEW FREE CATALOG showeasing thou-
sands of real estate values nationwida! UNITED NATHOMAL
REAL ESTATE, 4700-PM Belleview, Kansas City, MO 684112,
Ph: Toll-Frea: 1-800-888-1020.

ABANDOMED PROPERTY INFORMATION - 31.00
Ridgehawan, POB B45-P, Glen Ellen, CA 95443

MAKE §100,000.00 EASY SEND 10 DOLLARS FOR FULL
DOCUMENTATION AND INFORMATION FOR EASY TO

CALIFORMIA. Lots. Acreage. 550.00 Down, $50.00 Month-
ty. Box 35281, Los Angeles, 90035

HORTHERM IDAHC, 510-20 ACRES, Baautitul Morthwast
forast and lake couniry. Hunting, fishing, recreation, retine-

RADIO Careers. Fres details. Don Sesl, Box 5848, Calgary,
Alberta, Canada T3K 1A7.

LUNIVERSITY DEGREES without classes. Accradited Bache-
lors, Masters, PhOYs. Free FACs Rovealed, Thorson-PMI,
Box 470886, Tulsa, OK 74147,

DETECTIVE iraining home-siudy program. Free informa-
tin. Global, Box 191 PM, Hanower, Mass. 02339

SPEED READING MADE EASY. Astounding new raading
mathod! Frae indormation: Scripts, P.O. Box 43410, Baton
Rrouge. LA TORIS

PARALEGAL CAREERT LAW SCHOOL? Get ahead with
new sudipcassetie course by prominent atiomey. Learn
exciting parsonal injury feald in two hours. Frea details, Fikh,
Swite M, 340 Morth, Waukegan. IL G0085,

$1000r's Financial assistance. Frea Raport! FAS, Box 372,
Horthfield, W) 082250022,

BECOME 8 paralegal. Work with abomays. Lawyer in-
structad home study, Amarica’s finast program. Free caneer
litarating. BO0-223-4542 Dapt. LAT2T,

BASIC ELECTRICITY course home shudy free inlo SASE.
Box B, Flushing, M! 48433

PARAPSYCHOLOGY course. Diploma. Write: Universal
Esateric, Dept. PM1, Box 582191, Florida 33159

PATENT AMD DEVELDF Your lwention. Reglstensd
Patent Agent and Licensed Prolossional Enginesr. Gend
for FREE PATENT IMFORMATION Every Irvenior Should
Have, Richard L. Miler, 12 Parkside Driva, Suite M, Disx
Hills, MY 11748 [S18) 485-4343

mignit. Hundreds of parcels. Easy tarms. FREE brochure,
photos. NATIONAL ASSOCIATED PROPERTIES, 1111-ME
Sherman, Coaur d Alena, ldaho B3814. (208) BE4-8161.

FREE CATALOGSFLORIDA, GEORGIA Homes, Land
Businesyes. Please Specify State & Property Preterred
COUNTRY NETWORK, Box 368PM, Gainesyille, MO 65655
432, [41T) 6704832

AND GRADUATE ENGIMEER with 31 years of experience.
5. and imernational patent applications. PATEMT and
DEVELD#P your idea with the exparience of an experl. Call or
write fior freo CONFIDENTIAL DISCLOSURE and RECORD
OF INVENTION, Introduction to Indusiry, Marketing Plans,
Owerseas Production, Prototypes and Research Fsadily
Awallable. Also specializing in Copyrighta and Tradermarks.
—LESS THAN OME HOUR FROM US PATENT OFFICE—
CALL TOLL FREE 1-800-443-2T38 or write: Michael |. Knoli
Fiegistared Patent Attormey. US Palent registration #26,T55;
171 Stillwell Lane, Syossel, New York 11791, Quiside LIS
[5A6)-36T-TTTT

GOVERNMENT LAND OPEN TO CLAM, 20 to 40 acre
Incations aviilable for $20 govennimind fee in Alaska, Arizo-
ni, Arkansas, Califormia, Colorado, Flodda, Idabo, Louisk
and, Misssssippl, Montana, Nevada New Mexica, Dragon,
Utah, Wyoming For complele instructions, maps. filing
forms and telephone halplne send $20, or for mone nlonme-
tion send $3. Public Lands Titke, Box 2082-X, Grass Vallay,
Califomia 5545

GOVERMMENT PROPERTIES for $1.00! Send $500 to:
KD. Assoc., POB 533, Suncook, N.H. (02750833

PATENT IT ECONOMBCALLY! Frae details. Licensed Eince
1958. Raners Associates 2008 Fondulae, Richmond, VA
23229,

FREE halp for inventorst No charge for protection fomms
B information kit AMilistea Irvemons Foundation. Toll
Froe 1-800-5:5-5885

REPOSSESSED VA & HUD HOMES available from gov-
ernmen from £1 withoul creditl check. You repair. Also tax
delinquent foreclosures Call [B05) 862-T555 Ext H-1706 for
repo list your amea
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WATCH REPLICAS! Lowest pricag! Warranty! Goldplated|
Exact Weight! Call (404) 953-3U5A

BELTS, Buckies, Hat Tacs. Jewedry, More. Complate Fing
fast seblers. Big Profits. Complate dealer set up. Color
catalog §1.00. Anchos, Box 3858-PMA, Narth Providencs, R
o2en

CLOSEOUT Jewsiry & Craft Supplies. [Catalog
Roussels, 107-1631 Dow, Adington, MA 021747199

400,000 BARGAINS Balow Whiolesale: Many Freal Liqui-
dations . . . Closeouts . . . Job Lots . . . Single Samples. Frea
Details. Bargainhunters Opportunites, Box 1408-A, Holland,
Michigan 48422,

EARM MOMEY sefling Gold and costurme jewelry, fings,
watches-Buy Direcl, 130% Below Retall. Catalog $1.00
Anka-PM, 30 Greamwich Ave, Warwick, Ri 02888

1,000,000+ FANTASTIC BARGAINS direct from Hong-
kong! Tamwan! Japan! Komea! Thailand| LEASE details. IR1,
At 2 Box 170-A, Viron, kewa 53340

HATIONAL WHOLESALER is a manthly whobisale trade

publication. §15 yearly, P.O. Box “0", Baldwin Park, CA
SIT08

ADVERTISING AGENCES, ADV. SER.
MALING LISTS

25e).

HEW ACTIVE MAMES! MIXED STATES! IMMEDIATE
SHIPMENT! Adhesive Labeis. HOTLINE Opportunity Soek-
ors 200/510; 500°515; 1000825, OTHERS! Advon, Dranser B2,
Sheliey, 1D B3274. VisaMCAmEs 1-800-992-3068.

MNEW MAMES DAILY! First order “TRIPLED FREE! SAME-
DAY SHIPMENT] Adhasiva |labels. Eager opportunity seei-
ora. 200788, S500:514; 1,000%25, 2,000:839; 5,000%75; 10,000/
§139. LIST-MASTERS, Bax T50-BR, Wantagh, NY 11783
YisaMCICOD orders call S00-356-0564,

CLOGKS, WATCHES, OLD GOLD,
e —

HIGHEST CASH for Gold, Juwelry, Gold Teoth, Rings,
Diamonds, Waiches, Sitvar, Platinum. Mail Aricles Today.
Frim gitt with Information. Chicago Gold & Prcious Matais,
10 South Wabash, Dept. 558, Chicago, 60633,

WATGH REPLIGAS! Lowes! prices! Warraniy| Goldpiated!
Exact weight! Call (404) 963-3USA

START A MOBILE DOG WASH business [or work al
home). | sam 5347 on weskends. Easy-to-build equipment.
Free information. Mutt, 720 Vouray Drive, “C.” Kenner, LA
TOOES

MAME High Profi, Hot Selling License Plates, Signs
Vacumagic, P.O. Box 24886 (GC), Tampa, FL 33623

PAID TRAINING. While you leam commercial carpet
deyclasning business you'll own. Ditails $19.95. Dri-Chem,
Box S444-A, Temps. Florida 33604

TAKE MO CHANCES. Daal with oldast, mos! relabhe firm
In old gold business. Established wn 1934, We buy Gold,
Sitver, Platinum, Diamonda, Highes! Cash. Free informa-
tiosn: Rose Indusiries, 29-4 Esst Madison, Chicago 60602

BUYMNG Gold, silver. forklift contacts, siver scider, gold
and sikver colns, G.F.AGP, gold plated slecirenic scrap
and eyeglass frames. L. Refiners, B52 Myrils St, Elizabath,
M., D7202 201-353-5048.

TREASURE—Locate gquarier mila away with witra
sensitive locator—=brochure fres. Research Products, Box
ZT02TO-AMC, Tempa, Florida 23588

FIND Copina, Jewelry, Gold Nuggets. Mew Patantad Revalu-
tionary Devica, Free Catalog. Gardiner Elactronics, 2111w
M. 35th Ave., Suite K. Phosnix, AZ 85017

PLASTERCRAFT ... Profitable Home Business 3000
Molds Avadable. Detsils. Lynmotte, E251C Mentpark,
Mantor, Ohio 44080,

LET The Gowamnmeni Finance your small business.
Grants/kxans to $500,000. Free recorded message: TOT-449-
BED0. (KZ3)

200 daily with PVC Furnilure! Easy, fun homebased
maneyrmaking. Frea report: PYC TT1PM, Batte Grownd,
Washington 985040771

S35 DALY “CHROME PLATING" Aulc Parts, Molory-
cles, inanpansive, -uy{l-‘mun'htmnﬂm Chroma Plating,
Box 2285, Wakdor!, Mangiand 20604

$87 500 yearly "hidden” in your compular? Yes! (Free)
raport: Simpson, TT1PM, Battle Ground, Washington 96604
am

MANKE BIG MONEY REPAJRING WINDSHIELDS AND plate
hass] Uip to 575,000 yearly] Call TOLL-FREE USA & Canada-
1-800-321-2587 for valuable demonsiration video and FREE
raport. Glas-Wakd Systems, Box STS5-001, Bond, OR 87708

SUCCESS-Fortunel The Keyword I8 “How To" Books
Large Sesection - Free Catslop, EMARES, 3058 M Streat
107 MW, Washington, D.C, 20007

$400 dalty recycling “Frea Tirea T ¥as! (Frea) miormation:
Winans, T71PM, Battle Grownd, Washingion S8604-0771

FREE Information Siarter & Alternator Rebuilding. Box
422, Seymour, TH ITEES

FREE Brochures. Repair Alr Conditioning. Refrigeration,
Gas Healing, full Imstructions. Doolco, Inc., 11252
Goodnight, Dallas, TX 75279

BETTER lists, guarantesd delivarable. Eager motivaled
prospacts. Box 234, Imlay, M1 48484

HIGH Cuality Mailing Lists!! Mone Better Al Any Pricel! §1
Plus Envedopa. Jefl Willlems, P.O. Box 31228,
Tucson, AZ B5751-1208

“HOT-LINE™ OPPORTUMITY SEEKERS!... None Berter At
Any Price. Undeliverabée =10 Free Wemes! Send Sell Ag-
dreased Envelope . .. G_ Duval Enr., 625 Frontenac, #3003,
Dept. PM1, Longueull, Gustac, Canada, JJ-2E8

BUSINESS SERVICES

INCORPORATE without legal tees! Frae bookie! tells how,
Includes forms. Call Harvard Business Seraces, Now B00-
M-CORP.

MAKE Rubber Stamps. Highly Profitable. Froe details
Stamper, P.O. Box 220809 [GX). Tampa, FL 33622

MAKE EXTRA MOMEY DURIMNG YOUR SPARE TIME! Eam
weekly commissions showing our exciting line of Calendars,
Pens and ather popular Advertising Gifis. Prompt. persoral
service Prom AAA-1 firme Our B1st year. No expesience
necessary. Mo investment of Collections. Sel your own
hours, Full Time Pobentiall Wride to: Richard Lows,
HEWTON MAMUFACTURING COMPANY, Dept JPRACY,
MNewton, lowa 50208, 515-T92-4338.

MAMNUFACTURER of anxclusive siacironic product needa
salesman. Palrick Koltay, 5207 Coral Way Morth, Kenneth
City, Florida 33714

MAKE MOMEY IM SPARE TIME. As & subscriplion palss
repressntative 10r eading nEtonsl Magazines, you can sam
generous comemisaiona while leaming the art of sedling.
Instructions and supgdies will be sent to you frea. Send this ad
with your name and address to; POPULAR MECHANICS,
Depl. AB-L, 250 W, S6th B, New York, NY 10018

PRINTING PRESSES, RUBBER STAMP
OUTFITS

TYPE for printing. Catalog $1.00/daductible 151 crder.
Cusker City Type, FLD. 3, Box 134, Honoybrook, PA 15344

BARCO Type Founders, Type and Rubber Stamps cata-
logue. Mail $2.00 refundable on first order. P.O. Bax 1011,
Bensenville, 8106

TYPE and supplies. 100 page catalog. $2.00 deductible
tirst order. Acma Typa, 1720 N. Marshfiedd, Chicago. S0622

RUBBER stamp supply catalog. $1.00 deductible first
ordaer. Star Stamp, 1720 N, Marshfield. Chicago, B0622

PRINTING Pressas, new and used supplies. List $1.00:
Tumbaugh Printers Supply, Mechanicsburg. Penna 17055

IMPORT-Export opportunity, profiable word-wids, mail
order business rom home, without capital, We ship plan for
nio risk examination. Experiance unnecasaary. Fres Reporn.
Mallingar, Dapt. AZ703, Woadland Hills, Calitormnila 91367

BE YOUR own boss! 1001 lasl, aasy ways bo make money!
Frae! Aush name, addrass. Money Making, Dept. PM. Box 2,
Studio City, CA 91604

BUMPERSTICKER Primter. Cheap, simple, portable. Frea
datail. Bumpar, P.O. Box 2279 (GC), Tempa, FL 23622

FIRE YOUR BOSS! | bought my Pols Royes and Cadillac
lor cash, using money discoveries that ended my yaarns of
powarty &5 teacher with seven children, and won ma Wash-
nglon Post intervidw and magazine cower photo and story,
Mo helping others gain wealth, using thess simply appiied
discoveries. Can help you 0o, FREE PROOF: Amaold Dye,
Suie 100, 33 Briarcroft, Killesn, TX 76542.

ADDRESS Labals. Free Details. Barbara's Maiibox-PM, Rt
1, Box T43, Winterville, GA 30653

PRINTING SUPPLIES, PRINTING

GUICK Copy Printing. Low Prices. Write: Nationwide, 614
Horth Main, Bloomington, Ninols 81701

ADULT table garmes, free catalog. Strategy and fum. Write:
Eurc Gamaes, 34-A2 Rodnay Strest, Long lstand, NY 11776
FREE GF TS Buy 3 bargain items get 1 frea. Catalog £2 00

(Refundatis with order), EW.E., P.O. Box 1335, Cleveland,
OH 44120-T438

116 POPULAR MECHANICS

WODDWORKING PLANS AND TOOLS. Fantastic savings.
Calalng plus sampla plan $1.00. Aleraft, Box 540P, Alexan-
deris Bay, NY, 13607

S280 DAILY - nstalling wirelods horme sacurily sybtams,
Huge demand. Free report Secure - Box 1058-PM,
Badlingham, W B8227

MOMEY] Product in Demand. Guaranteed, Free Informa-
tian. Suite 065 Station A, Ottawa Crtario K1N 8v4 Canada,
ESTRIBUTORS Wanted! Earn $8.50 profit .. . on every
fast $5.00 sabo. Woymaor, Box 148PM1. Ashvilie, PA 16613

OPERATE HOME BABY SHOE Bronzing businesa Polen-
tlal unimited| Kits, Supplies, Store Displays. FREE mforma-
fion. 1-800-535-3431.

TAKE Catalog Orders. We drop-ship 2955 best-selling
spacialty products. wwmndﬂtw
ate deltvery. Bpectacular home Dusingss opporiunity. Free
Baook. SMG, 8401 De Soto Avenue, Dept. 20-13, Chatsworth,
CA 313114391,

RECYCLE METALS. NO, NOT BEER CAMNS1 Easy £458
wenklyl Free information. Recyclsr, Box 1244, Frankiin,
Th 3TDES-1214

£200 - 5500 weekly—AT HOMEN no gimmicks - Details
FREE! Homeworkers-8, Box 32397, PBG, FL 33420

GET RICHI! Secret law smashes debits—brings Cash,
Credit! FREE report!! WaalthKitB, Box 32388, PBG, FL
20

ALLUMIMUM SCRAP - Racycla Yourssl! - MAKE UP S25.00/
POUND! FREE Information: Industrial-PA00, Box 127,
Alpnandria Bay, New Yook 13607

VINYL'S wharg the money is! Professionally regair, refin-
ish, recolor furniture. Guick, sasy. Two small $20 jobs & day
earn you 51,000 a month. Homes, cans, offices, restesrants,
unlimdted cuslomers. Start earning after a few days practics.
Datails free. VIF, 2007 Montrose, Chicago, 60818,

HYDRAULIC JACK REPAIR MAMUAL, CATALDG 51000
HYDRALLIC PARTS SUPPLY, BOX 4157, BROWNSVILLE,
TEXAS Tas20-4157

PLANC Tuning quickly learmed with home study courses.
Diptoma granted. American Tuning School, 17050 Telter
Dirive, Morgan Hill, Cadif. 85037,

$40,000 OM V4 ACRE! New Hydroponics - inexpensive,
, practicall Free information. Robin's, Bax 1214,
Franklin, TH 370851214

LEARN Sewing Machine Repairing. Men, Women
Lucrative Profits. Gresalin School, Box
5104, Spancer, lowa 51301,

PREPARE Tax Returns. Earn high fees, dignified work.
Train ai home, Accredited Program. National Tax Training
School, Monsey, 2AX, New York 10852,

EXTHA INCOME. Assembls products &t home No axper-
ence. Detaila. 1-813-530-5678. Exl. 608,

MAKE YOUR DREAM COME TRUE. EARN $60,000 YEAR-
LY REPAIRING SMALL CRACKS IN WINDSHIELDS MOT
REPLACING THEM. GALL TOLL FREE 1-800-826-8521 OR
WRITE: THE GLASS MECHANIX INC., 10170 MW 47th 5T,
SUNRISE, FL 13351

14947 HONG KONG-TAIWAN Products Cheap. Small

lots. Some samples fee. Harbor, Box 17918PW. Yuba
City. CA 95882

RECONDITION BATTERIES! Easily Earn Hundrods
Weskly. Uniold Secrads. Free Information. Battery Outiet,
Brow X300M, Hickary, N.C. 28603,

§1,000 WEEKLY AIR TOOL REPAIRING. Instructions.
Parts and Tools Wholesale. Free Detalls. Box 534, Wichita
Falts, TX 76304

PROFITABLE Gold Foll Printer. Personalizs busingss
casda, pancils, matches Free delails. Gold, PO, Box 24086
{8C), Tampa, FL 33623

524,000 iN BACKYARD! Growing new mwhlt'.lpllﬂn
Start with $60. Fres information. Growars -
Friday Harbor, WA S8250

§1,000'S WEEKLY!l MAILING FROM HOME] Immediate
opportunity! No Obligstion! MLC, Box 3553PM, Danbury, CT
05813

$1,000'S POSSIBLE. FREE. Stamped envelops: Progress,
B B3248, Los Angales, CA 80083

[Continued on mext page)




BUSINESS OPPORTUMNITIES
m
MFMMFMW mwm
Proot  $1.00.  (Refundable).
muw
HUNDREDS weskly sasity. Assermble PROVEN products in

your Spars time. No experience. Free Brochure. Counci,
Bax 2237, Sikardale, WA S8383

BiG BUCKS ™ TEDDY BEARS! Manulaciures Sesks
Distributers Who Wish o Exm 100,000 Per Year! Toll Free
1-800-426-0189. Kideo Products, 223 Horseblock Rd., Farm-
ingille, WY 11738

YOU CAM END MOMEY PROBLEMS

HOME BUSINESS GUIDEBOOX reveals profit bufiding

sacrats. Frea datails. Guarsnieed. Jackson Publishing, Suite
336, Dept. 340-C1, 636 Oracle, Tucson, AT B5T04

£200,000. IRST YEAR - No exparience - 2T hour wesk-
new PROVEN ides Information-$2.00-Asfundabls. Dave
Mankz, Bax 553, Fernandina, FL 32054

MONEYMAKING HOME BUSINESSES. FREE information!
McHanry Publishing. 353 Willow Avenua, Lyndhurst, New
Jerary 0TOT

OPPORTUNITY IN MAILORDER: FREE INFORMATION. A
Burgesa, 54 Quesn 5L, Bax 150, Brampion Ontano, Canmda
Lev 2L

MAKE §£% with Government Surplus. Report lalis how and
lists all Surplus Depots. $3.00. Darksne Arkell, AL 2, Box 553
1, Willis, TX 77378

CURBMATE - CONCRETE PROFITS. Machine produces
aautiiul conlinuous iandscape sdging. Proven money ma-
erl Entsrpraneurial opportunity. $5.485. 801-273-3338

TO0RS PROFIT framm $1.00 phics of GOLD filksd wira. Thass
mwm“hmnﬂ.mm
WHOLESALE ssmple and sxperl Instructions $5.00.
(Retundabis). Darr, Box 87, Whitesborn, 08 T457T.
§1804 MONTHLY! Buy'ssll used cars {spare-time]. FREE
datails. Autonet, 507 Oak Drive, Friendswood, TX 77548

3000 Part tima, 15 for Video, Mo gimmicks, Asron's AT
Service, Al 3. Box 468-G. Azle, Tex TRO20

MAKE Rubber Stamps. Highly Profitable. Free delais.
Stampar, P.O. Box 22809 (GC). Tampa, FL 33622

ASSEMBLE PRODUCTS AT HOME. Many opportunities
paying High Weekly Profits presentty svailable without
investment. Write: Businesses-B, Box 9008, Baldwin, New
York 11510-0008

MAKE HOMEMADE BOOKLETS. I've sarned $187.000
with mine. Free nformation, Falcon, PO. Box 5320,
Seviarville, TH 37864

HUGE PROFTS! LEARN VOR CLEANING AND REPAIR.
Award-Winning Video And Training Manual Feveals SE-
CRETS! Prior Urru_lyﬁum\ﬂnjﬂ
Pubdications, 3540 Wilshire Biwa., Ste. 310, Dapt. PM2, Los
Angates, CA 90010

NEW! GROW EXNPENSIVE PLANTS. SELL FOR 2,000%
mi:m information. Growse, Box 306-M1, Saminary,

LEARMN Gobd, Silver, Platinum Scrap Recycling Business.
Fre information: Recycling, Box 11216P, Rena, NV 89510
1216

EARM QUBCK CASHI Buy Govermment seized Cars,
howses, compulers, pwelry. Saizures, Box 4305-A0, Wast
Covina, CA §1781.

MAKE 515,000 MONMTHLY Eaay! Mo Irestment. MeDicw-
oll, Box 5529-A, Diamond Bar, CA 91785

MAKE 57,000 Monthly &= Loan Broker. No Investrmant.
Free Detsils. Financial, Box 35TB-A, Anshesm, CA 82803

WViSAMasterCard GUARANTEED regardiess of credit his-
tory, Details FREE! CreditB, Box 32368, FBG, FL 33420

FORMICA: Aepair Bumed snd Damaged Counterops
WITHOUT REPLACEMEMNT] Qukck, sasy to $600/day.
mmcﬂmmmulh
[Bong of apartments, homes pay profits immaediately. Doetails
Fros! 208/256-9T42. Introductory Videotaps $14. Renew-AN,
Box SM00PC, Vancouver, WA S8658

$10,000 MONTHLY Working 5 Hours Weeikly! Gall record-
ol message: (303) 674-8155,

PROFIT FROM REPAIRING DAMAGED WINDSHIELDS
NOT REPLACING. COMPLETE GSUPPLIES. GLAZ-X
SYSTEM B00-545-2TT0.

SUCCESS AND MOMEY are sasy. Proven, guarantied
péans. Fres detsils. Harand Houss, 6 Bourbon Strest, Suita
ZTZE. Pasbody, WA 01860

1000 PROFIT MAILORADER OPPORTUNITY. Sall Dooks,

reports from your home. Free Detalls. Castle, 1925 Kappan,
Lincoln Park, M 48148

TAKE PICTURES for profit. Camara Ventures, Box 771,
Lamar, CO B1052

$500.00 FROM ONE SACK CEMENT! FREE Picture Proof|
BRINCD, Box 1052-M, Hesperia, GA S2345

“$150,000 MY FARST YEAR" Home repalr business.
Fres brochure, MasterCraft, Depl B, Box
30183, Savannah, Georgia 31410

m Monthly Home-Maling Program. Step-ty-Step
ingtructions! Generations With Love, 13173, Alexandria, La.
TI3ENTI

IF YOU KHOW PLUMBING, we'll demmonstrate how you
can double waler heater longevity. Save clienis monay,
prevent irouble. Good income potential.  Ekemental
Enterprisas, Bax 828, Montarey, CA 83542 (408)-384-T077

START YOUR OWW PROFTTABLE MAILDRDER BUSH
NESS NOW. FREEE INFORMATION. Sand SASE io: Jay Mykal
Publishing, Bax T165, Villa Park, IL B#1

MELLIOMAIRE MAKER! (sl rich in Resl Estats on baod-
rowed money! Free facts. Investmenis, Box 1082-M,
Hesparia, CA. 2345

IMDEPENDENCE from home, Detsils: Harris
Entecprises, 1224 Wes! 18¢h, Junction City, Kansas 85441

BIG PROFITS! REFPAIRING WINDSHIELDS and plate

§70,000 yoarby. Call 1-800-441-4527 for FREE details.

lass Technology, Inc., Depl. 180F, &34 Turmar O, Durango,
CO g3

NEED MOMEY? Earn at hama. Froa details. Douglas, Box
1163, Glencale, AZ 5311

GET Paid by Collection Agancy. Expariance unnecessary.
Write: MCC, TE1W, Oakland Park Bivd. 1230, F1. Lauderdale.,
FL 33311

READ Books for pay! 5100 a title, Write: PAZE - )03, 181
Lincolrway, Norh Aurora, IL BO542

800 Opportunity Offers investigated - 4% realistic.
Redwond Institute; 4150451488 (ecordingl

SUPER Profits With Super Plates. Easy to make custom
car tags. Plate, P.O. Bax 22808 [GC), Tampa, FL 33822

WHOLESALE disiributors. Oeear 3000 fast sslling prod-
uete! [Send stamp). Wholesaler, Box 6, Paragon, Indiana
4166

EASY §1,000 Weekly Processing Mail. Free Details: GG
Imectustry, Box TISE5-{PM], Washington, DC 20009,

SCHEEN Prinl T-3hirts. inaxpendive kits. Fres Details. T-
Printer, P.O. Box 23991 {GC), Tampa, FL 33623,

BE YOUR OWN RICH BOSS. Start profitable homs busl-
writé. Raven Publishing, P.O. Box 15498, Depl. 100, San
Diago, CA 52116

ALMOST UNBELEEVABLE!
TILE Restoration Breakihrough. Eam More Than You
Haead. No Competition. 0% Profit. 305-481-2826.

BATHTUR REGLAZING, product sales, servica and fran-
ing. Call Unique Coatings Corp. (404) 945-0072.

HIGH Profit With Cuslom T-Shirt And Cape. Transfer
machines, supplies. Press, P.O. Box 22808 (GC), Tampa, FL
I3

BECOME A REAL ESTATE APPRAISER. $100.000 plus
polential. Homa stedy or Allanta classes. Free |ieraiure. B00-
2234542 Dept. RAT2T.

HOME MAWL ORDER BOOK BUSINESS. Start Part-Time,
Free Report! Masoor, Dept. 18 Box 8308, Sitver Spring, MD
20807,

$100,000 IN 90 DAYS" Prowen System, Details, Sedl-

REPAIR YOUR CREDIT RATING] VisaMasterCard Guar-
anteed! ... Pius flll your bank accoun! with Cash. Lols of
Cash! Fres Details. Treasure, Box 10228, State College, PA
16805,

GUARANTEED! $100,000's AMMUALLY, Possibde. Free
Dwetails. Fyan Publishings, Dept. 49, 11 Samueds Lane,
Selden, M.Y. 11784

FINANCLAL INDEPEMDENCE! Snoestring invesimant. ME-
GABUCKS! Work at home. FREE INFORMATION! 5t. Autyn
Literary Erterprisa, 1451 Wendy Street, Sule 53, Canton,
Ol 447108,

PROSPER Now! Fantestic Home Business. Guaranteed.
Gt Rich. Fres information. Stant Now! Douglas Publishing,
1002 Camitle, Longview, TX TSE0S

HOMEBLILT TANNING BEDS from under $800.00. Plans
and info $1500. Sundex Corp., 182 Birge Park Road,
Harwinton, Conn. Q&TE1.

MEN-WOMEN EARN $2000 EACH WEEK FOR LIFE! Guar-
Anteed easy work at home, FREE detalls. Write to: Highland
Productions, P.O. Bow 1888, Blowing Rock, NG 28605

750 Mext ‘Weekend Plus & Money Making Businesses.
Send $19.85 To: TREASURE FALLS, Box 4548, Pagosa
Springs, Colomdo 81157

MAILORDER OPPORTUNITY: Start profitalble home busi-
risss withou! experience or capilal. information frea. Mad
M_Auﬂmﬂmtm?.m.mm _

PANG Tuning Acsdemy, 281 Germania, Akwancer, ARK
75002, Easy Home Instrucions, Tools Included. Viea'
Mastorcard. -

MAKE MELLIONS MANUFACTURING BATTERIES!H! Fres
Details. Evertast, Box 365, Bogola, MJ 07603

WATER LEAKAGE ALARM. Simple & Inexpenshea to
buikd. Battery opersted, For detalled plans, send $20. B,
Carlson, P.O. Box 4404, Stamiord, CT (6507

EARN $50,000 TO $75,000 ANNUALLY WORKING & TO 10

housing.
For details send §6.95 to: MobilMart. P.0. Box 484, Hebar
Springs, AR 72543

MAKE MOMEY "EASY-ODINCK™ with unique, profiable
home tusinesses. Easy money, quick siarl Free detsils.
Williarms, 3500F San Sebastian, Tucson, AZ 85715

WEALTHIMDEPEMDEMCE! Amaring book with sasy,
slep-by-stap Instructions 1o S5555! Write for FREE DETAILS)
Ducios Publishing Company, Ltd., 211 Enchanted Parosay
#3 - Dopt. 01PN, Manchester, Missouri £23021

MEVER WON ANYTHING? Anyone can pick winning
horses. Fres detalls. Lane Publications, 5821 Soullvwest
16th Gourt. Plantaton, Florida 3317

HOW TO FIND AMD PURCHASE GOOD COUNTRY LAND.

MEGABUCKS salling information by mail. #2011, 2096
Kentucky, Ft. Camphet], Ky 42223,
WRITE TO ME today and you will never answer another ad.

This ia the ore that will make you rich! Frea Details. Williams,
Bowx 451, Sunol, CA B4566

HONG KOMG, TAIWAN Products Wholesale, Small Lots.
FREE Iinfarmation. Anderson. Box SI0%-PAT, Austin, TH
TETES

SIDNWEEK pholographing houses PART-TIME! Huge
Profits. EASY! FREE oetads. Camers, Box 357-PMIT,
Fainvigw, TH 37082

EARMINGS Unlimited! Mail aur burglar alanm sdverse-
ments from home! REM Merchandising., Box 58314-P,
Chicago, lllinoks B0E58

EASY $1200 WEEKLY] Unique New Service! Changing
Healing and Alr Conditioning Filters! HUGE DEMAND!
Bausiness Plans - $5.00. ADSCO, Box 1996, Broken Arrow,
0K 74013-1598

SUCCESSFUL Direct Mail Secrets. Free List 5020
Hatharly, Plang, T 7023

OUT OF WORKT MEED MOMEYT 51.00 booklel shows
you hvow 1o stard your own business throwgh classified adwer-
tising. Popular Mechanics Classified, Depl. 56, 250 W, 55th
Stroet, Mew York, NY 10015

REFILL PC eopler - lases printer cariridges. For yoursall or
profitable business. Instructional Video and Supplies. Free
Information, (T08) S88-0580. Momck, 9132 Windsor Dirhe,
Palos Hills, 1L B0465.

MONEYMANING OPPORTUMITIES

BUMPERETICKER Printes. Chaap, simple, portable. Fres
detalls. Bumper, P.O. Bax 22791 (GG), Tempa, FL 33622

84 DNCREDIELE MOMEY-MAMIMG REPORTS 51000
Bundy, P.O. Box 20648, Dklshoma, City, OK THSE

HOME ssssmbly opportunities! Recorded Messaga® Call
anylire (refundable)l (900] J8-INFOD, Number 43.

HiGH Frofits With Gustom T-Shirta. And Caps. Transfer
machinas, supplies. Press, P.O. Box (3G), Tampa, FL
363

EXTRA MOMEY. Tum hobby inio money making venture.
SEND £3.00 TODAY. Middieton's. S03PM Cedar Crest Drive,
Blrmingham, Alabama 35218

MAKE Rubber Highly Profitable. Free detalis.
Stamper, P.0. Box 22008 (GG). Tampa, FL 13822

LOTTO BREAKTHROUGH FINDS BEST NUMBERS. FREE
INFORMATION. PERRINE, BOX 1721, AUBUIRM, WY, 13021

BROADCASTING Carsars! Laarn How. Fres Details| ARP,
P.O. Box 9501, Wichita, KS B7277-0501

ADVERTISE FREE in 21300 PublicationsBrosdcasts.
$5.85: Dirsctory, Bax 14107DA, Jackson, M5 39256,

WE BUY NEWSPAPER CLIPPINGS O Wedding An-
nouncements For §1.00 Each. instructions - 52.000
Clippings. Bax 431-P2, Galegville, Teuas TES28.

(Continued on next page)
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MONEYMAKING OPPORTUNITIES
M
BLACIKJACYK ingtructional pamphbet. i you wanl bo win

smnd $10.00 with stamped salf-addressed envelope lo. N.B.,
140 E. Mst 5, 1-8, NY.C, M.Y. 10016

Advice; Get Rich. Free Exciting Datails. MJPEH Distributons,
Box 251, Sidman, PA 15855

MAKE UP TO $750 NEXT WEEKEND| COMPLETE GUIDE.
$4. Morthweest Publishing, 1420 MW Gilman Boubivard, Sulte
SAME[PMI ), Rssacuuah, WA SRO2T

EARN $500 a day at home easily. §1 + salf addressed
stamped envelops. Philip Cusson, 267 Cartier 51,
Manchestor, NH. 03102

MAKE MONEY WITH MICROCOMPUTERS - 100 WAYS.
§3.00, seif-acidreased stamped anvelope: Microldoney, 2727
Canterbury, Springhieid, OR 97477

ADVERTISE Fres in 507 Magazines. §5.00. Directory, Box
11N, Atlenta, Geongia 30301

HOW TO MAKE MOMEY THROUGH CLASSIFIED AD-
VEATISING. Booklet shows you how bo star your own busi-
ness with Glassified Advertising. ONLY $1.00 FOR BOOK-
LET — (8200 coupon mefundable with first order), 55,
GRONOWICT, POPULAR MECHAMICS CLASSIRIED, DEPT,
SG, 250 W. 55TH STREET, NEW YORK, NY 10018,

BORROW $50.000 “Ovemight." Ary Purposel Keep indefi-
mibeshy! Froe detaill Write- Martin, Box 1583-M, Safety Harbar,
FL 34885

BORROW BY MAIL. Gel $500-575,000 Ouickly. Mearly
Everyons Cualifies| Send for Free Application. MUP Industry,
Box 531, Bronx, NY 10461-0531.

BORROW AMY AMOUMNT! Gat ViaaMasterCard! Insism
reply. Sunrse, Box 42 Bathpage, NY 117140042 / (516)
2451648,

FREE MONEY! $300.000,000 Giveaway. Grants. Never
Fiapay. Deataits $1.00. (Retundablal. Jakla, Box 3068-PM10,
Semincle, Florda 34642

BORACW $500-5100,000 58% edigible. Frea
Global, 2441 Herfshire Fd., Greensboro, MC 27406

DEETS? BILLST BAD CREDIT? No problem! Wall help
neew, Applications accepbed 1o 850,000, Mot & losn company.
Free application call [208) 9791400 or write: TCAC, dept.
Pid, 400 Century Park South #117, Birmingham, Alabama
RHZ26.

BOAROW 3500 - $40,000 on Signature! 57% Eligibasd
Ary Purposa! Fres Application: United, Box TE2TM, Long
Beach, CA 90807

GOLD CREINT CARD GUARANTEED APPROVAL. WO
BANK DEPOSIT NECESSARY, CATALOG SHOPPMNG. LUSA
GOLD CARD 1-800-888-77T4

DEAL DIRECTLY: Quick Signaiure Loana, Cradit Cards
lasisbd Matiorwice! Dominion, Bos I5822-FM, Richmond,
WA Z3735

MONEY Problems? Free Book describes Loans, Cash,
Government Grants, other benedits, available fo individuats.
Write: Associates-Ax, Box 9008, Baldwin, New York 11510-
2008

MILLIOWMARE Mailorder Expert Reveals Money-Making
Sacrets. Free, exciting hour cassetie: Mal Powers, Mo,
Holtywood, Calitornia 51608,

$50.000 yearty Sedling inforrmation By Catalog Catalog
$2.00. Success, Box 461, Lowise, TX TT455

PAYDAY LOANS - Must have chocking account. Call Mow
16008450680,

MNEED CREDIT? We'll give you a 55,000 credit cand
regardiess: of cradit history, bankfupicy, of credit problam
% guaranised efigible. Mo bank deposit required, Mo
credit chack. Free details 304-7T6-5671. Ext. FCZ8. M4

CA G2T1E, 24 hrs: [T14) 4T4-2102

BORROW §50,000 “Fast”. Any Purposa, Guarsnbesd.
Capital, Box S813585-PM. Charlotte, NG 28255,
VISA! MASTERCARD! Despite Past Credit

“Majority of Applicents Approved!” Apply Toll-Free: 14800-
B88-8851, Extension 18, Issuer New Era Blank, Somarmsat, MU

RABBITS-OHINCHILLAS-FUR BEARNG
AMMALS

BORFOW $500-$40,0001 “Crvernight.” On Signature. Kesp
Iindafinitely! Action, Box 5430-A damond Bar, GA B17856.

GUARANTEED INCOME. Ralss Chinchiflas. Send $10.00
{refundabis) to: Chinchiliss, Dept. B, Fte, 1, Box 943,
Willcon, AZ 85643

HEADS MEED MY FREE ADWCE. Discovery
Box 816313, Longwood, FL 327316312

OF INTEREST TO ALL

FUTURE AGE RELIGION: belists and practices of Colo-
nists going to Stars| Wiite: F.AR. Mechanics, Box 267,
Goldendala, WA 88620

FREE PRIVACY CATALOG. Cash income opporunites.
Hiding pesats Sacret lomna Mew identity. Eden, Box B410-
PC, Fountain Valley, CA 82728,

HOW To Subsiantially Reduce Your
Save §70000+. Free Details. 301-540-3651,
Busters, Box 386-P, Germaniown, MD 20874

ASSEMBLE ELECTROMICS. Eam while you lmarm. We
supply components. Paymont sent] Send self-addressed
stamped smwiops. DC Electronics, P.O. Box 254047,
mmmmam

TY LOVERTI? Get ail cabie channels! Recording tells
simple sicrets. (915) 887-2424

STILL smoking. quit now! For info send 5300 to: Mo
Smake, B005-0 Clark Fd. Suite 133, Paradise, CA 95069

LIFE SAVING GIFTSI High quality Condoms i “match-
book” style. Discrest, unnoticeabls. & for §7.98, 12 for §13 958
phus $1 05 shipping. TAM, THT Wesisids Ava., Jersey City, NI
07306,

Intgrast,
Marigage

ERASE TAXES. REVOLUTIOMARY New Report can help
to sliminate taxes and save you from the tax burden. Report
$4.95. CENTAUR, P.0. Box £4980-450, Dallas, TX 75206

GOVERMMENT SURPLUS FROM $1 Uncle Sam has 1
billion £5 n surplus goods o sell or give aeway. Purchasa
directly from gow't thru LLS. mail. Boats, cars, planes.
slectronics. outdoor supplies, etc. For Buyer's Guide call 1-
BO0-333-4100 ext. 5-41,

DALG RAID SEITURES! Buy dint cheap. Cara, housss,

bosts, computers, furnifure. Wrle. Seizures, Box 43064,
Weat Covina, CA 31781,

Bax 19707-AM, Washington, DG 20006

GOVERMMENT SEFEDSURPLUS WEHICLES From
$100.00 Amazing, Reconded Masaage 24 Hour Hotlinel 619-
4852429, 6165-481-1431 Extension 502

MAKE money in govemment surplus, Send $3.00 for
detailed bookie!, Texas residents send £3.22. Rotsart Aicks,
P.0. Box B404, FL Worth, TX TE115
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FEDERAL Loans For Small Business Now Avall. (BOD) 727-
0752 for details.

REPARR your CREINT RATINGL. Plus fill your bank ac-
count with cashl . . FREE DETAILS, write: Credil, 2040
Duck Laka, WhRahall, M 49457-8T18

SCHOLARSHIF GRANTS §4,000,000,000 avallable col-
lege, others guaranteed sources. §1.00 information applica:
tign. FACT, P.O. Box 413-P, Fords, NLJ. 0BBE3-0413

REPAIR YOUR CREDIT RATIMG! Plus fill your bank
accoun] with Cashf For free detally write; Raven Publishing,
PO, Box 16496, Depd. 100, San Diego, CA 92118,

$5.000 Credit! Mo Gredit Check! Not information. Actual
Cradit (813) 791-8550

UNSECURED Parsonal Loans to $50,000/Business Loans
T $100,000,000.00. (301) 360-8278

VISAMASTERCARD. NO SAYINGS REQUIRED, Limits to
$5,000.00. Business lcans 1o §1,000,000. Perscnal loans o
540,000, Bad crechil 0K 1-904-Z21-T139 24 hours.

INSTANT CREDNT $5000,~~ MO CREDNT CHECKS NO
BANK DEPOSITS, CATALDG SHOPPING F5U GOLD CARD
1-H00-358-4588

CASH GRANTS AVAILABLE from foundations! Mever
Fepay! 401  sources'spplication  instructions—E3.00.
Fundsearch, Box 16107-AM, Washington, DG 20035,

BORROW E500-5100.000! “immediately " On signature.
Frise Apphcation. Credit-30, Box 1621, Spring, TX 77383,

WONEY AVAILABLE! 181 And 2nd Morigages, Business
And Personal Loans, Credit Cards, Grants, Regardiess Of
Past Credit History, Check Us Out With The Batter Business
Bureau, Lancaster, PA. We Wanl Your Business. T17-531-
1035, Ext. 108,

CREDIT PROBLEMS! Fix them yourself| Ged loans, credit
cards and top credit rating. Free info. infoserve, Box TOSm,
Connnesut, OH 44030

COMPUTER Erasa Bad Credit Fres instantly. Froe Details:
Gebd (PM). 13950 Vantura, Sherman Oaks, CA 91423

BORROW $50,000 “overmeght. ' Any purposa, Keeg mndati-
nitaly! Frea Report! Success, Box 18735-AM, Indianapolis, 1N
45215

EASY Money, Loans, Gramts, Credil Cards. Government
Money. 1-800-626-8802. Califernia 1-805-564-4180.

HUGE SAVINGS Eliminate Dealer Markups. Fres Trial
Batterkes Wholssale Terrms Arranged. Call Toll Froe 1-800-
3231212 Or Wite: Lioyds-PMC, Rockiond, IL 81110

HEED MONEY? When Banks siop. We stasd no credit
check, collatersl o co-signers nesded. For Application
write: BOCT, 1107 Crawford Road, Statesville, N.C. 28677

EAZY LOANS §500-§50,000 Fast Approval, Ui
b cradit welcom Dotads: (7156340490, (24 hours)

BOAROW §100 - §100,000! Fast! Conficentiall Glendale,
Box 2H0279, Plana, TX Y5028, (214) 5061616

COLLEGE DEGREES, High School Diplomas. Authentic
I . Frea . Depl. PM-115, Mational
Gartificabe, 210 Sth Avenue, Mew York, 10010, {718) 768-6803
{24 Hours).

FREE! REMAILERS LIST, AGENTS MEEDED. PS5, Box
2DE56, Zan Amtonio, TX TE228

FREE HEARING AID CATALOG- Save 4 by malll Write:
“honeySavers”. 3550PW-1 Langdon, Sepulveda, Calitornia
1343

NAME BRAMDS, direct 1o you &l jus! above wholesdle

cosl. Full factory wamanty. Write: Earlab, P.O. Box 1308,
Hagergbown, MO 21741,

“EXPERIMENTERS" LABORATORY .

GLASSWARE, Catalogus $1.50. Established 1953
HAGEMOW  LABORATORIES, 1302  Washington,
MANITOWOC, WISCOMSI 54220

FOR Scientific Catalogue $2.00. 4571 5. Westmorsiand,
Dallas, TX 75237

CONFIDENTIAL Remailing. Receiving. Farwarding. Write:
Linited Remailers, Box 12154, Broderick, CA 95605

SECURITY,  Confidentially, Detafs:  Consurmer
Warehousa, 6333 Pacific #508, Stockion, GA B5207

CONFIDENTIAL Remailing Service, Large list of Re-
mailers, Agants needed. Free detalls: CCR, P.O. Box 21870,
Carsan, NV B3712

MISCELLAMNEOUS
BLAMK PHOTC 1D CARDS (larninated), 5 for $10.00, 5 free

Publighing. 2071-B28 Emerson, Jacksomille, FL 32207,
Rush C.OD. [Call 24 Hrs) 1-904-356- 1744,

VACUUM CLEAMERS “Discount Prices” New Rainbow
§596.95, Kirby, Filter Quean, Tri-Star, Panasonic, Detalls:
ABC Vesuum Warshouse, 6720 Burnet-FM, Austin, Toexas
TETET, (S12)450-T643

BIY MAPS your date, location $4.95 info $1.00. Zimmern,
B0 N. Valley, Burbank, CA 81505

IMFORMATION On anything. Ferguson Research
Specialists, 80-15 Woodsich, Woodaide, New York 11377.

BEST HERB CATALOG ANYWHERE! Free Samphes) Send
51. Penn Herb, BOSP North Second, Philadeiphia, 19123,

HEALTH, VITAMINS

FORGET SURGERY - sasy ways to get rid of stomach
ulesrs, chron: hesdaches, regulate digestion, prevent and
treat hear diseases. Delails $10. Prugar, 20 Ferncrest,
Dollard, Guebac Canada HEH 178
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mmmmmwmmmynm@anwmmumhuh

which the ad is 1o appear. See Head of Classified Section.

HOW TO COUNT WORDS: Name and address must be inciuded in counting the number of words in your ad. Each ini-
fial or number used counts as 1 wond: J.J. Smith, 224 West 5Tth Streel, Mew York, Mew York 10018: 9 WORDS.
Zip codes ame nol counted. Phone #: 2 WORDS, Symbols used as keys are charged for. City

mmsmmmv
Classified Advertising Dept. (21

o state court as 1 word

Order
Form
J9O

MN.Y. 10019
648-2167

Only $86.50 for 10 word minimum

$8.65 sach additional word

BOLD FACE CAPS add
$1 per word

(First Word: No Charge For Boid Fecs)

able tv POPULAR
Rermittancs of § B enclosad 10 cover nsartion(s) i the isia(s). Classification
I | | | | |
Wo Charge for CAPS | 2 ] 0 |5 e 7
| ] ] l ] |
8 K] | t0-$a6.50 | 1149815 | 1210380 | 13#11245 | 1emzia0
H | | 1 L |
155129.75 | 18512840 | T8 | 1851850 | 1518435 | 20-5i72.00 | 21518186
| ] _ ] L ] |
] | z$108.05 | 2420780 | 421825 | %2290 | 743350 | mgaz20
| | | | |
2525005 ] 1 35ase15 T | =szmsas R | 25520275
| | - | L ] |
M5311.40 | 374z20.05 | gm0 | =335 | so-$348.00 | #1-435485 | 2538300
I | | EE. | L 4
oRT. | #4-5300.80 | 45-g438m3s | w6-g307.50 | 47-3406.55 | #8-ss1530 | wo-gaz385
i | | | 1 ]
50-$432 50 | 51848115 | B2g4em.80 | E3-g45m45 | B4s487.10 | 55347878 | B6-3a84.40
YOUR NAME PLEASE PRINTY PHONE:
FIRM {(NAME IN AD)
YOUR ADDRESS
cmyY STATE ap
DATE: YOUR SIGNATURE
(PLEASE PRINT OR TYPE COPY » FOR ADDITIONAL WORDS ATTACH SEPARATE SHEET)
VITAMING TWENTY SECRETS 10 PRIZEWINMING CHILI Booklat WINEMAKERS —Gaenmakers Free Catalog. Low Prices.
mmm $5.00. Rosway, Bow 185-M, Comer Brook, Niid. AZH 6ET Froe Recipes. Collar-M. Box 33575, Seattle, WA 98133

fo cigaraties] Proven way to stop smoking.

OATERAN MUFFINS, Best Ever. Facipes $100 SASE.
Ghef Reta, 131 Catherine Street. Arthur, Ondanc Canada
NG 1AD

5 TEXAS STYLE CHILI RECIFES senwd 53.00 and SASE 1o
P.0. Box 200731, Ardington. Teos TE006

CHOCOLATE PUDDING CAKE recipe. Delicious, sasy to

maka, no baking. $1.00 plus 25¢ postage. Thomas Anthony,
Box 307, Sayville, NY 11782

FREE BEERMANKING BOOK - . Firsaat Equipment,
Ingredients, Fast Service! §15-828-4277. 5P, Box TE4-P,
Chapal Mill, NC 27514

AUTHENTIC CAJUN RECIPES. $5.00 postpald. J & E Sales
Company, Dept. 101, P.O. Box T4152, Metairie, LA 70033

FANTASTIC desserts. Over 50 Special recipes. Send £3.00

HARD TO FIND ORIENTAL RECIPES 5300 Backetl's,
21650 Lancelot, Brookfiekd, Wi 53005

FREE GIVEAWAY HOME BREW RECIPE Good Tasting 36

Prool. Given by Non-profit Organizaiton. For retipe send ssll

envalops. Shipping & handiing sand §3.75

to: AAAA Continentsl Sarvices, Pres. OM Gomaz, Esq., 1008
E. Tth 5t., 5. Paul, MN 55106

TEM AUTHENTIC GERBIAN RECIPES. Send S5 00VLSASE.
Sunshine Enteprises, 15072 E. Minshsippi Ao, Suibe 518,
Aurora, CO 80012

THE ULTIMATE CABBAGE SALAD - 53.00. Salads, 120
MeCulioch, Kronau, Sask. Canasda S0G-2T0

ETC.

BEERMAKING, winemaking catalog with $1.00 in cou-
pons. 5200 Continentsl, Box 1227-P1, Deytona Beach,
Florida, 2115

BEERMAKERS OMNLY] FREE
William's, Box 3195-M0, San Leandro, CA B4577

BEER, WINE maks your own. Free cataiog, quality sup-
plims, excellent fast service. Bear & Wine Hobby, 180 New
Boston Strest, Woburn, Mass. 01801, 1-800-523-5423

WINEMAKERS - BEERMAKERS - Free lllustrated Catalog
- Fast Service - Large Selection - ViesMastercard - [816) 254-
0242 - Kraus, Box TESD-L, Independencs, Missouri 54053,

FREE CATALOG! GREAT PRICES! FAST SERWICE!
SEBASTIAN BREWERS SUPPLY. 1-800-TBO-SUDS.

HOMEMADE HOLIDAY LGUEURS + Free Chocolats
Liguewr Desser Fecips $3.00. Marilyn's Place, 7803 Baelle
Braa, Fair Haven, Mich 28023

REFEREMCE Oukds Book lor making your own, Beer,
‘Wine, Liqueur, Cordials $10.00. DA Enterprises, 13003 N 18
5t, Phoenix, Arizona 85022

START BREWERY.BREWPUB. Comprehanaie
guide. Equipmant manutacturirs, bulk suppliers, formulas,
prices. Sand $100 to: Sciclo Brewcralt, POB 44137,
Columbus, OH 43204

FREE besrwine cilalog!
Somersville, CT 06072

refersrca

Crossfirs, Box 5300,

WINEMAKERS - BEERMAKERS: FREE ILLUSTRATED
CATALOG OF SUPPLIES. SEWMPLEXN, BOX T114TER,
MINMNEAPOLES, MINMESOTA 58411

1296 can buy you the worlds finest security lock for
homes and apts. Send §12 05 plus 52 .00 lor SH. Money back
guamniee if not statistied. Edmen Enterprises, 503 Park
Awe., San Jose, T8 35110

INSTALL own security system using Fadio Shack parts.
Senple instructions $5.05, TMS Communications, DepLA,
P.O. Box 1748, Buckspon, ME 04416

STOP THE RAPIST! Robber! Mugger! Carry your PER-
SOMAL BURGULAR ALARM whils walking, stc. $1195
posipaid GUARANTEED! J & E Sales Compary, Dept. 101,
PO, Box 74152, Mataira, LA 70053
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ADVERTISEMENT

WORTH \X\/RITING FOR

677 TREAT YOUR DECK

Twa brochures from Walman® Deck Care Products '
“Treat your deck to a longer life”’ and ' Treal your deck
to the rich warmth of natural wood' - show how to re-
glore and protect pressure-traated and natural wood
from the harmful effect of water. Free

78 TOWING & HITCH GUIDE

Choasing the right hitch for your tow vehicle is easy
with the U-Haul® Select A Hitch Guide. This pocket
guide is filled with helpful information on how to salect
the correct hitch and towing package for your vehicke
and towing needs. Fres

679 INFLATABLE BOATS
Zodiac Inflatables presents its new 1990 line of yacht
tenders, sportboats, and rigid hulled inflatables.
Choose ong to meet your boating needs. Free brochure
and name of local dealer.

6680 PLIERS PLUS

Three adjustable sockets that replace 39 individual
sockets are featured in CHANNELLOCK's 4-color cata-
log. Also included, are CHANNELLOCK's original
tongue and groove pliers and a complete ling of stand-
ard pliers, and other hand tools. Free

681 FOR THE HOME LEARNER

The new HomeWorks by Heathkit catalog features
world famous homestudy courses and hands-on
trainers for the home learmer. Basic electronics, semi-
conductor devices, microprocessing and more. For
job training and personal enrichment . . . ata pace you
set yourself and tailor to your needs. Free catalog.

682 RADIO-CONTROLLED MODELS

The ultimate guide to radio-controlled airplanes, cars
and boats in the 1990 Tower Hobbies Catalog. Over
10,000 products from 300 manufacturers are featured
in the 268 pages of this reference guide to a very axcit-
ing and growing hobby. $3.00

683 THINGS YOU NEVER NEW EXISTED . . . .

And can’t possibly live without! Johnson Smith's 96-
page catalog oflers novelties, hobby and sports equip-
ment, jokas, tricks, science and electronic items. A
worid full of fantastic wonders. $1.00

I Popular Mechanics 1/90

684 HOUSEHOLD GUIDE

"Helpiul Hints on Removal and Prevention of Rust'' of-
fers solutions to problems associated with rust and
corrosion. Also includes helpful hints for the best re-
sults when working with rust trealment products.
From Loctite Corp. Free

685 HOME HEATING

Kent's exclusive line of EPA certified wood heaters are
teatured in four full color brochures, The brochures in-
clude complete specifications, charts, diagrams of
firebox technology and efficiency information, and
show each stove in 2 variety of room settings. $1.00

686 COLD FACTS ABOUT WINTER STARTS

Winter Start® is a new cold weather oll conditioner de-
signed for easy engine starting and improved lubrica-
tion in cold weather. Booklet gives details and
laharatory test resulls. Free

687 THE PROTECTION YOU NEED
Praotect your home with AT&T's Security System 8000,
custom designed for the right level of wireless protec-
tion for your family and property. The self-monitored
system offers a variety of protection services, and is
professionally installed. Free brochurs

688 AUDIOVIDED CATALDG

For the guality-conscious buyer. Here's a 72-page au-
dio/video hi-lech catalog. It's trom International Eiec-
tromic World with a 40-year reputation selling high
guality electronics to the public as well as to dealers.
48-hour shipping with five year servicing convenient to
your home. Low prices. Free catalog

689 HOBBYIST CATALOG

Edmund Scientific's 80-page catalog contains over

1,200 products, including telescopes, magnets,

weather instruments, high-tech toys, solar equip-

::nnnt. fibar optics and ideas for science-fair projects.
ree

690 HAIRPIECES - ALL STYLES

Hairpieces from Bob Eilis. Left-hand part hairpieces,
afro, curly, wavy, full wigs, pompadours, partials,
plus anything else you need in hairpieces. Synthetic or
human hair, Free brochure

691 AMAZING ULTRA-LIGHTWEIGHT OUTBDARDS
Unique outhoards welgh 52% less than every other
outboard in similar HP sizas. The new line of Cruise'n
Carry small HP outboands are the lightest motors avail-
able today and are priced up to hundreds of dollars
less. Frea brochure

692 OUICK CHARGING RECHARGEABLES

Charge your rechargeable batteries twice as fast with
the Eveready Quick Charging Rechargeable battery
gystem. Rechargeable batteries are a convenient and
economical way to power any device. Pamphlet ex-
plains how rechargeables will work for you, and in-
cludes a $1.00 coupon on a rechargeable battery
purchase. Free

693 SPACE-AGE LUBES

Progressive Energy’s brochure features automobile
lubricants that reduce engine temperature and friction,
theraby increasing HP and performance, Also works in
differentials, transmissions and gear boxes. Free

694 LIFETIME FINISH

Liguid Glass Enterprises, Inc, proudly announces 3
new products—Liguid Glass Pre-Cleaner, Connois-
seur's Choice Cleaner with Mink 0il, and Wash Con-
centraté—io complete its line of high tech appearance
chemicals for automotive, marine, aircratt, and house-
hold uses. 8-page color brochure, sample pack kit,
and ordering information. §1.00

695 POPULAR MECHANICS LATEET

“PLANS AND IDEAS" CATALDG

Hundreds of ideas for the do-it-yourselfer. Plans for
storage and mini-buildings, furniture, toys, hover-
craft, outdoor furniture, just about everything. $2.00

696 FINISHING TOUCHES

Tips on Wood Finishing 30-page brochure includes de-
tails on beautifying and protecting new wood, plus res-
toration technigues for old wood. Many wood projects
are outlined step-by-step, with over 50 photographs
plus color charts from Mimwax Co. Free

697 HAND-CRAFTED V-8 TOURING CYCLE

Cobra Trikes cycles are equipped with a Chevy V-8 én-
gine, an automatic transmission with reverse, and
have seating for thrée. They have quality enginsering,
superior design, fine workmanship and can be ordered
in the popular Roadster or versatile Hardlop model
with removable top. Full color brochure $2.00
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TOYOTA TRUCKS o

. “Itdoesn't take a
* mountain ofmone

gettobekmgoftheblll”

Owners are fast discovering that the new 1990
Toyota 4x4 Deluxe V6 is at the pinnacle of afford- :
able performance. With the same advanced 3.0-liter
powerplant found in more expensive Toyota models,
the Deluxe V6 puts 150 horses and 180 ft-1bs. of
torque at your command. Its lofty ground clearance
and optional 31 x105R 15 tires will move you con-
. fidently over rough, rocky terrain. But best of all is
_* _its heritage of Toyota dependability, So it doesn't

:‘F just startout affordable, it stays that way.
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IHE LG/—/T ;

VANTAGE

ULTRA LIGHTS

R 22T

RICH FLAVOR ULTRA LOW TAR

SURGEON GENERAL'S WARNING: Smoking 1
Causes Lung Cancer, Heart Disease, AT 2 THE .]AR
Emphysema, And May Complicate F'rE!;;nanr;*,'.

5 mg. "tar”, 0.4 mg. nicoting av. per cigarette by FTC method.

D mEs R REYNOLDS TOBACCOD CO.



