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. WET TRACTION MAKES IT SUPERIOR.




TECHNOLOGY MAKES I'T DIFFER




INTRODUCING THE MOST EXTRAORDINARY
NEW TIRE YOU'VE EVER SEEN.

| AQUATRED. ONLY FROM GOODYEAR.




April 1992
Dear Friends of Popular Mechanics

Ah, April...that time of year when this not so young boy's thoughts turm 1o .. baseball. Known o some
as "the show." Known to all as our national pastime, [, and millions of others, can get pretty crazy over
this all-American game.

In general, peaple get crazy over their favorite sports be they baseball or football. amateur or
professional. At any given time during the year, vou can suffer from ailments ranging from Pennant
Fever to Wimbledon Whiplash, This year we'll suffer from a fever of olympic proportions - during the
1992 Olympic Games.

And when sports enthusiasts want to know all about the Tatest technology and futunstic equipment
being used to train their favorite athletes, they wrn 1o Popular Mechanics — for sports from a different
perspeclive.

Since 1902, Popular Mechanics has been serving the interests of American men and, while we may
not commonly be perceived of as a sporting publication, our 8,033,000 male readers know otherwise.

Only PM features articles that explain the sciennfic importance of a spiral spin when throwing a
successful bomb pass, as well as the kind of force needed o "blast one out of the park.” Two such
examples of PM's sports style are featured within this April issue. " Technology Comes To Bat"
reviews the recent advances in baseball equipment as well as the use of computer technology for
improving players' hitting and pitching abilities, while "War In The Wind" looks at the technology
behind Dennis Conners's $15 million Stars & Stripes as it is readied to defend the America's Cup,

PM 1.LH:H bevond scores and stats o the meat of the matter, This 15 what our Must-Know Men crave,
and it's what we deliver. Month after month, for 90 years, FM has been and will continue to be the

I-H'IL_'II'ILI.J MEN'S SErvice 'II'lnjEnJ./ZII'lL.

The mechanics of sports and the technology behind the equipment. Found only in the pages of Popular
Mechanics. Your arena for reaching 8,033,000% active male sports participants per month.

Sincerely,

Bob Dillingham
Vice President & Publisher

* And by the way, according to Fall 1991 MR1, PM's fermale readership has increased 200,000 1o
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There has never been a tire quite like
the Goodyear Aquatred.

It is an all-season
radial. But one with a
major difference.

It has been designed
to be the best wet-weather

radial you have ever put

Il.' .-lrfu.rf-..l'
“Contact Ratch,” the
kv fo the tine's

performance,

To achieve that

On your car.

breakthrough goal
took new thinking,
new technology.

The result is the
Aquatred radial, which
is a Goodyear exclu-
sive. And a visibly different tire.

Aquatred works. In a way that you
can feel and appreciate. In stopping, start-
ing, comering, steering. In every facet of
wet-weather driving,

Yet, while you gain so much from
Aquatred in the wet, you sacrifice abso-
lutely nothing in the dry.

In fact, driving on the new Aquatred
feels no different than driving on any other
top-quality all-season radial. Until it rains,
Then you'll know the difference. \

As well as offering you outstanding

wet traction, Aquatred also offers full year-
round performance. [,_. : I J
In all kinds of weather. (Zras! W -"?

And, as confirmation of its quality,
Aquatred comes with a 60,000 mile tread-

life warranty.

Best news of all, Aquatred is available
in a range of popular sizes.

Including sizes
to fit the ever-growing
number of mini-vans.

Your Goodyear
retailer has all the
details. Or, for a free,
informative, full-color

brochure, write The Goodyear Tire &

Rubber Company,
F.O. Box 9197, &
Des Moines,
1A 50301- g
8999,
The
Goodyear
Aquatred all-
season radial.
Technology makes i different. Wer trac-

tion makes it superior.

GOODSYEAR

THE BEST TIRES IN THE WORLD HAVE GOODYEAR WRITTEN ALL OVER THEM.

* The devp Aqua-
Chammel erdciiates
teuter, wsich grives
sufxTiOr vl
ietther Mraction.

® A mew chemnical
ingredient, SIRR,
contrifuetes fo wef-
wweather grip,

® Agratred i
mturde e desigmed
s well, 1 commes
wath @ B, KKD sreile
trecd roarmaney.




On September 14, 1990, a modified GMC Truck set a new F1.A. authenticated record of 204. 145 miles per hour, two-way aver-
age, intheﬂ'yingrmle Yes, you read that right. A GMC Truck. The street-legal truck inspired bymesetrplumtbnsmsa

- IFYou HAVE SETTLED IDEAS OF LUXURY, SAFETY AND
PERFORMANCE, A TYPHOON WILL BLOW THEM AWAY

compact pickup called Syclone. Performance cognoscentistill — Typhoon's luxury appointments will be comforts to you,
speak of how Car and Driver pitted Syclone against a too. B::-d;t,r styling that's easy on the eyes. A leather-trimmed
$122.000 Ferrari 348ts. “In ablink. the Fermariis .. : fl seattng area with front bucket seats. Adjust-
looking at tailgate” they wrote. /| able lumbar supports and side bolsters in the
Now we've taken this experience in power, % . buckets. A Delco AM/FM stereo system
handling and braking to a new, astonishing level. ‘_ * with available compact disc player.
In Typhoon. The sports coupe of sport utilities. £4 e - Did we mention 673 cubic feet of lug-
Brace yourself: Typhoon s riding on the kind  wias mcoco s an o gage space (with the rear seat folded down)?
of technology you wouldn't expect in a utility vehi- e St Typhoon is still, after all. a utility vehicle,
cle: the same safety and performance technology Dt Only from a company with over 80 years
as Syclone. A 4.3L V6, turbocharged and liquid- of truck experience could a vehicle so wholly
intercooled, that yields 280 horse-power. A 4- % unexpected seem so wholly fitting. Call 1-800-
speed automatic transmission wiﬂl-:nrerdrh:emp

2 | 879-4621 to find out how to put yourself in the
gear. Allwheel drive. And 4-wheel anti-lock braking, eye of the storm: Typhoon. from GMC Truck.

43L WV 'I'IJB.M'_‘I;:IMH.GED A FRACTICAL
AFFROACH TO SHEER EXUBERANCE

GMC. GMC Truck and Typhoos are
registered rademarks of General Mators Corp

01002 GiM Cioeps. ALl Rightts Beserved I:Lﬁa
Bachle ug. Americal
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23 COVER STORY: Ultracar
GM turns a 100-mpg dream into reality.
42 Comparison Test: 14 Family Sedans
We test them all for performance and value.
54 Long-Term Test Cars
Chewy's hot “92 Corvette joins our fleet.
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® Maintenance Basics: Choaosing engine oil
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HOME IMPROVEMENT
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Our annual Home Improvement Guide focuses
on preventive maintenance to make your
home look better and last longer. More than
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® A microwave powerbeamed drone
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® \Water-filled flightsuit fights g-forces
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television work harder.
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EDITOR'S
NOTES

® Remember those Shell Oil commereials where you'd see this bare skeleton of
a car rolling down the road and the announcer would say that Shell engineers
had achieved 165 miles per gallon or some other incredible number? That car
had about as much to do with reality as “Terminator 2." But now, General Mo-
tors engineers have made that dream of 100 miles per gallon a reality, and ina
real, roadworthy car. GM's new Ultralite experimental vehicle is a real car.
You can drive it. A family can sit in it comfortably, and it is licensed for street
use. The only trouble is you can't buy it—yet. But you can read about it in this
month's cover story and wish. . . . Sailboats used to consist of a hull and a sail.
Even the boats that competed for the coveted America's Cup were basically
stock sailboats with some refinements. All that changed four years ago when
the America's ng competition became big corporate business. Now to be com-
petitive, you need computers, carbon fiber, wind tunnels and the resources of
a General Motors Technical Center behind vou—as our Boating Editor Joe
Skorupa found out when
he prepared this month's
story on the Cup, “War
In The Wind." Skorupa
spent considerable time
at the GM Tech Center
in Warren, Michigan,
and out in San Diego |
with Dennis Conner as
he prepared for this |
year's war. The bottom
line: Don't expect things
related to the Ameriea’s
Cup competition to get |
simplified or cheaper in
the near future. . . .
Spenking of things gel-
ting less simple, what-
ever happened to baseball? Technology seems to be taking over the national
Eastime too, as we report in this issue. Can you imagine an electronic mitt? Ora

at wired to a computer? Hey, that's what it's come down to. Check out editor
Frank Vizard's article beginning on page 36. . . . Our annual Home Improve-
ment Guide in this issue focuses on something car buffs have known about for
years—preventive maintenance. Most of us know that if you regularly take
care of your car, you can extend its life and prevent costly failures later on. But
for some reason, when it comes to our homes, we let most things go until they
fail catastrophically. This year’s Guide will help you add years to the life of your
home and save you money in the long run. . . . I'm trying to find the PM sub-
geriber who has been a subscriber for the longest period without interruption.
When I find that person, I'm poing to award a prize and write an article about
him or her, as part of our 90th birthday celebration. If you think you qualify,
send me a note, tell me how long vou've been subscribing and how to contact
you. If you turn oot to be the winner, I'll get back to you. Till next time.

g

Joe Oldham

Skorupa [left] and Dennis Conner In San Diego.
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Beyond Dumps: What to Do With the Grass?
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Legislators study
yard waste law
after complaints

Let your grass clippings lie
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With a John Deere Incycler mower,
you wont have to worry about the chppmgs

is three-mowers-in-one, should you ever find
the need to bag or side discharge, you can do
it in a flash (a Tricycler mower can be con-
verted in less time than it takes to read this ad ).

So when you walk out to your lawn after

If vou've been reading these clippings,
you might be wondering what to do with the
ones from your lawn. Relax. The John Deere
Tricycler™ mower is at your service.

Using its specially designed mulching

blade, it recycles grass clippings into a fine

mulch that's not only good for the environ-

ment, it also helps fertilize your yard.
And because a John Deere Tricycler

a rainy week and discover the grass has gotten

too high to mulch, smile. You've got that
covered too.

The John Deere Tricycler mower.

NOTHING RUNS LIKE A DEERE"

For the dealer nesmest vou, call [-S00- 5442122
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IN A CHANGING WORLD,
ONE THING REMAINS ROCK SOLID.

When it comes to insurance, real estate and investments, there is one certainty.
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The financial strength of The Prudential. Rock Solid! ThePrudentlaILb'
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Y@, / There's a place for
./ chains. And a place for
,f' solid steel. At Genie, we be-
/ lieve the only chains in your

hdj"lgf. should be on a bicycle.
* For strength, safety, security and
reliability your garage door opener
should be screw drive. Ten feet of solid
steel that's so strong, 5o safe, so reliable
we can offer the Pro-Tech® ten-year
warranty.

A chain drive opener is noisy, greasy
and has hundreds of links to break.
Genie Screw Drive is smooth, quiet and
made the one way that’s most reliable.
The choice is yours. %’wmade:tmy

For the name of a
nearby Genie dealer,
call 1-800-0K-GENIE.

In Canada, call

1-800-363-0955.

Genie's dedication to quality
and reliability can be found in
every product we make. Like
wet/dry Genie® Shop
Vacuums and Power
Blowers, Genie
Gate Openers,
the Genie® Beast™
Garage Tmsh .

Germer 5 . prgrstrresd trademark of The Genie Company, Allsascre, Ohio 44601 7L Listed C5A Certifimd
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For Serious Drivers Only..

The professional choice in radar detection
is now available to you.
A-- i driving enthusiast, vou need

a madar detector that can go the
And Passport Classic 2700
dowes just that

l_|.|"-l.|F|.l.'l.'

Passport Classic 2700 was origi
nually designed for professional driv-
ers — |1||_-r||'|||- who need a detector
tough enough 1o handle Tong hours
of use and constant moad vibriton
Plus powerful enough 1o provide
unheatable detection perdformance

Wi ook the performance of our
award-winning Passport (rated =1 Iy
five leading
and combined it with the most strin-
gent quality standards available. I

Aulomolivie massErines

now meets or exceeds military Specs

on such performance variables as
vibseation, hunddiry, temperinin
extremes ., even a foor ool dop
And an independen
laboratory verifies that Passpon

]

Classic 2700 can take the punishment

Onlo Concrele

We puaranies your
Each Passport Clissic
the factory comes with a 30-day
maoncy h*“*“- Flzirmanices S0 Yyou can

satistaction

test it where performance counts the

IMCksl in VOur owT Caur

¥ | § ¥
2 FEM) sy u._| trosn

PN 15 51 ¢ -
plete mdar protection package:

Ir.l‘-HF'l- ! liassii

s Ling & range detection
s [pstanmt-on radar dietection
= Anti-falsing circuitry
« Complete mounting system
o Audible and visual alens
* [ark mode for discreet use at
nighi
s Pockol-sifc convenience
* Built to military specifications
= Independent Lib-tested
For the professional choice in
miclur protection, cill us woday

To order, call toll-free 7 days o week:

1-80{} 433-3487

Fai: 5 T

I';]Hpnﬂ C lmqu: 2700 $1ﬁ9

Costomer Service: | BH-545- | G0

For discounis, full pr\udurl suppaor wnd more,
ask ahivut our vew EocorfPlus Clih.

ESCORT
B Depirtment 206842
3200 Fiebds-Ertel Road
Cincimnidd, Uhio 45240

The worled s most aelvaniced radar defectors

SOLD DIRECT FROM OUR FACTORY TO YOU




Olympic Tech

SPECIAL S0vh ANRMNIVERLANT .!l-’ll:'E
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I had no idea how much in-
novative technology is used
for Olympic training and
trials. Not only is the tech-
nology used for the sports
that one would expect, but
also for those unexpected
ones, such as ice skating
and archery. However, it's
hard to tell if the great
changes in world records
are due to human evolution
or machine technology.
DOUGLAS D, BROWN
MILWAURKEE, WI

You wrote a very informa-
tive article explaining the
mechanies of aﬂiing. How-
ever, you also confirmed
a popular misconception
that when a body moves
through a circular path, a
centrifugal force magically
pushes and accelerates it
away from the center of the
circle. If so, net foree would
be opposite to acceleration,
violating Newton's second
law (-F = ma), Centrifugal
foree does not exist in sei-
ence. Newton said that in
order for a body to take a
circular path, a net force
(centripetal force) must ae-
celerate the body toward
the center of the cirele, not
away. This foree is exerted
by the skier's legs upon the
edges of his skis. Any high-

Letters are subject to editing for

length, stvle and formai.

LETTERS

school physics student, |
being one, ought to know
that. WEL-YUEN TAN

VANCOUVER, BC

Science/Technology Editor
Abe Dane replies: While
what you say accurately re-
flects what is taughtin
high school, it is not un-
common for technical pro-
fessionals to describe dif-
ferently the forces acting on
a body following a curved
path. In many sifuations, it
is simply more convenient
to think in terms of a cen-
trifugal, rather than a cen-
tripetal, force. We chose to
use the same terminology
as the engineers from
whom we gathered infor-
mation for the story.

Fast And Fancy

Thanks for the auto test on
the Cadillac Seville STS,
Lexus LS 400, Infiniti Q45,
BMW 525iand . . . what?
. . . the Lincoln Continen-
tal? Surely you meant to
use the Lineoln Mark VII
LSC. This type of miscom-
parison jeopardizes the in-
tegrity of the whole evalua-
tion. The Ford Taurus
would have been a better
competitor than the Conti-
nental. Why not a Mercury
Marqguis or Ford Crown

Vie? EDWARDH. SUHAY
LAMESA, CA
We compared the cars that

compete in the luxury 4-
door segment. The Conti-
nental Mark VI[ isa 2-
door coupe and competes
for sales against the Cadil-
lac Eldorado, not the 4-
door Seville. The Ford
Taurus, Mercury Grand
Marguis and Ford Crown
Victoria are not in the lux-
ury segment. —Ed.

I am amazed by the styles
pressed out by American
carmakers. Save for Cadil-

lacs, they're all squinting.
Have Americans had an
overdose of Oriental con-
sumer 8! The Cadillac
Seville looks good, and so
does the Eldorado coupe.
But it cannot claim to be an
American style. The front
resembles the Lagonda,
and the rear is also familiar.
PAULSABING
(FAXWRITTEN MAIL)

What's Best?
You've done it again. In
your “Tide Runner” article,
you selected the most ex-
pensive boat as No, 1. 1
wish you would select the
best for the money. Most
fishermen are not interest-
ed in the hole-shot and per-
formance-course tests, but
rather how the boats per-
form in rough water and
how much water they take
over the bow. Top speed is
not too important, either.
Eliminating your ratings
for top speed, hole shot and
performance course, the
Grady-White and Wellcraft
are tied for first and cost
about $6500 less than the
Boston Whaler.,
LANSINGT. SMITH, 111
PENSACOLA, FL

Sounding Off
On behalf of dbx Technaol-
ogy Licensing, I commend
you on making a technically
complex subject easy to
understand. Furthermore,
PM was the only publica-
tion that assembled a lis-
tening panel to evaluate the
difference between dbx-
equipped stereo TV and
seudo stereo TV. You
Eave provided a real ser-
viee to your readers.
FRANDYM, PRESIDENT
DYM COMMUNICATIONS
PR COUNSEL FOR dbx TECH

I do not feel PM adequately
informed its readers of the
rationale behind Thomson

Consumer Electronics’ pat-
ented X5 Stereo technol-
ogy. X8 Stereo was devel-
oped to give consumers a
full stereo sound from com-
pact television cabinets
where small speakers are
placed close together. Com-
pact TVs diminish the ef-
fect of stereo unless remote
speakers are connected to
e television set. With X8
Stereo, the consumer en-
joys stereo sound without
remote speakers. "Direc-
tional realism,” as stated in
the article, is the objective
of stereo TV. Without X8
Stereo, it is impossible to
achieve directional realism
"'fhmﬂ,w speakers are
closely spaced.
You alI;o leave the reader
with the impression that
there are mandated tech-
nologies for reproducing
stereo in a television moni-
tor, and that Thomszon has
violated these mandates.
That is not the case, There
is no requirement that an,
Els_l:veci.ﬁctzcl_mulu be used.
owever, in order to pro-
duce stereo sound, a TV set
must be equipped with eir-
cuitry to separate the ste-
reo signal and a system to
reduce stereo noise. X8
Stereo meets both of these
requirements.
JAMES A. GATMAN
GENERALMANAGER, CORE
TV GROUP, THOMBON
CONSUMER ELECTRONICS

Brute Error
In the Dodge Viper article,
you stated, “The Nippon-
denso instrumentation is
eonsistent with the overall
theme of potent simplie-
ity.” As happy as this may
have made gﬂppﬂndenau, it
is untrue. Nippon Seiki is
responsible for the develop-
ment and manufacture of
the instrumentation.
JOHN F. MOLA
NIPPON SEIKI INTL.
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3 Ya-ton towing.”

o0-ton hauling capacity.” |

4-wheel anti-lock brakes
(ABS] standard,

New luxury-quiet ride.

Shift-on-the-fly Insta-Trac
4-wheel drive.

New 0-passenger available
seating.

Rust-resistant, 2-side-
galvanized steel body
panels.

100.3-cu.-ft. max. cargo
area.

350-cu-in. V8 standard.

e i oY

BEST BUY
- -
- e l,-l'

“BEST BUY"
— Consumers Digest.

“FOUR WHEELER OF THE YEAR" |
— Four Wheeler magazine.
Blazer’s the greatest news in

a decade. With bigger towing,

new Insta-Trac 4WD con-
venience, and new levels of
quiet, luxury, room and style.
The all-new Blazer. Because
some Chevys expect their
owners (o go everywhere!
Chevrolet,

The trucks you can depend on. For more information, call 1-800-962-2868.
el lao *When propery eqidpped. Inclades traller, pasténpers, squipment &

Th € [FUL]'.S maT ast. maller, pamse nipen, qwq and cargo. Chevidet, the Chevrale
Instz-Trac are rademarks of the E.’yl Corp. C1902 GM Comp,
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TIME MACHINE

90 YEARS AGO: APRIL 1902

PoPULAR MECHANICS

FOWER FLANT THAT LIGHTS CHICAGO

Watts In Store

Now two decades old, the
country’s thirst for electric
power was generating some
mammoth machines—for its
time. Chicago-Edison’s Har-
rison Street station boasted
“the enormous capacity of
27,000 kilowatts.” Genera-
tors ran off pulsating 150-
rpm steam engines to send
both DC and AC currents
coursing at low voltage

throughout the city. Yet to,

make an appearance in this
nation was electricity’s mod-
ern workhorse, the steam
turbine.

Deep Light

Efforts to recover the wreckage of
the Maine led to the invention of
the Yale submarine arc lamp,
which cut through “the ocean's
perpetual night” like no incan-
descent bulb could do. We also

shed light on the diver's accon-
trements, from his Jules
Verne-style helmet to 20-
pound lead shoes. Back then, a
diver wore layers of flannel,

rubber and canvas, and de—
pended on two attendants
manning shiphoard air pumps.
For really deep dives (204 ft.

was the record), steam-driven \

air pumps took over,

Thirty-Something

To mark our anniversary,
the leaders of science, in-
dustry and government re-
viewed the progress we'd
covered in the past three de-
cades. Writers ranged from
embattled President Her-
bert Hoover to his Demo-
eratic rival, New York Gov.
Franklin D. Roosevelt. Even
at the nadir of the Great
Depression, the nation put
great stock in technol-
ogy—witness article titles
like “Machines To Raise
Wages" and “Luxuries For
Everyone."

30 YEARS AGO: APRIL 1962

L

PC’s Grlllddlddf

The world’s first electronic
analog computer filled a
room at the Massachusetts
Institute of Technology.
Vannevar Bush's differential

m e analyzer erunched

o through caleulus
in seconds, al-
though techni-
cians often spent
hours setting it up
to solve an equa-
tion. A labyrinth
of wheels, discs,
) shafts and gears
handled the brain-
work with preci-
sion unmatched by any con-
temporaneous machine. But
its heyday was short, as digi-
tal computers developed af-
ter World War [T put the ana-
lyzer out to pasture,

We Fished the Fineet Spet in Narfh America

POPULAR =
MECHANICS

Owners Reparts: Faloon and Pontiac

Mafge | (= A padesr
Pawee Plant

Pop Topper

Driving a big con-
vertible was a uniquely
American pleasure—until
foul weather began leaking
around the ragtop's edges.
Now liftoff hardtops, which
owners of small imports had
enjoyed for years, were be-
coming available for domes-
ties. Their molded fiberglass
and spring-loaded hooks of-
fered a waterproof seal and a
scrateh-resistant finish.
Weighing only 80 pounds,
the hardtop could support a
small boat or several hun-
dred pounds of luggage.

Short-

Choppe
Boosted by the reliable tur-
boshaft engine, helicopters
were vying for short-range
air supremacy. Newly certi-

fied for commercial
gy flights, the twin-ro-
" tor Boeing Vertol 107
offered quick hops between
city centers. Airlines also
eyed the Sikorsky S-61 and
Britain's huge 57-passenger
Fairey Rotodyne autogyro.
But sky-high operating costs
ultimately grounded the cop-
terliners. | |
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Rayovac.
The Batteries To
Depend On.

Look inside state-oftheart technology and vou'll find Ravovac Batteries.
Because in applications where top performance is eritical, Ravovac is the
proven performer.

That's why Rayovac batteries were chosen to power evervthing from
the memory back-up systems in international telephone switching equipment
to the chips in television satellite receivers that decode scrambled broadcast
signils. And in more than 40 leading brands of personal computers, you'll find
a Rayovac battery protecting the valuable applications and configurations in
the computer’s memory.

Manufacturers of cutting-cdge technology have always relied on
Rayovac Batteries. That's why vou can rely on Rayovae at home.

When Performance Really Counts.

& 19051 Fapova Comonshon



PORTRAITOF A QUI I'TER
" -

IF YOU'VE GOT THE WILL,



Sese Iorvel sumemary' of Frescribang inlormaiion 0 ne page

)
I m embarrassed to tell you how many times I've tried to go

cold turkey to quit smoking. But I never really lasted. Sooner or

later, I'd start smoking again. Then, my doctor suggested a new

approach that includes the Habitrol™ (nicotine) patch.

"TIL NOW, I NEVER
THOUGHT I COULD
REALLY QUIT SMOKING,

Habitrol is a skin patch. When used as part of a

comprehensive smoking cessation program, it has been
clinically proven to significantly increase the chances of
quitting by relieving the craving for nicotine.

In addition to the smoking cessation program, | was
given a free kit. The kit includes tips on getting through the
rough times and an audio tape for relaxation and motivation.
My doctor is a big support as well. He even gave me a list of
support groups | could attend.

Of course, Habitrol won't work for everyone. Only
your doctor can determine if it's right for you. If you're
pregnant or suffer from any serious disease, be sure to tell your
doctor. The most common side effect is skin irritation.

If you're really determined to quit, ask your doctor
about Habitrol therapy. Or call 1.800-YES-U-CAN, for
more information, today.

If you're tired of quitting and failing, this could

be your chance. N.EW

Now You caN HAVE THE power. Habitrol
(nicotine)




Haditrol ™

|micpiine)

Tramdermad Thempeiic Gystes

Systemic delivery ol 21, M, or 7 mg/day sver 24 hours

BRIEF SUMMARY. FOR FULL PRESCRIBISO ISFORSATION SEE PACKAGE
INEERT.
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Powerbeamed Drone Aims For The Stratosphere

BETHESDA, MARYLAND
—Powered by a microwave
beam, a small unmanned ve-
hicle eould hang in the air for
months. But the concept has
hung on the drawing board
for years, hecause micro-
wave powerbeaming sys-
items have stayed big and
enstly.

Now things are changing,
By jumping to a higher fre-
guency, researchers feel
they've vaulted the last ob-
stacle to practical power-
beaming. A company called
Endasat, Ine., has proposed
a tlrone to fly at 80,000 ft.,
driven from a ground dish
only G0 ft. across,

Key tothe system: a Ka-
band rectifying antenna, or
developed by

ARCD Power Technologies,
The device converts a 35-
GHz energy beam into DC
current. Previous efforts in
powerbeaming have used the
S-band at 2.45 GHz, forcing
either low-altitude operation
or a prohibitively large dish
Lo get enovugh power density
an the rectenna.

Cut as conformal panels,
the rectenna would attach to
a dige on an airframe built for
use with an earlier micro-
wave system. Toronto-based
Aeronautical Design, Inc.,
has already flown the vehicle
with an internal-combustion
ENEing,

Endosat is hoping to turn

Exfitzy: Abe Disne
Ansistant Edinnr Greg Pope
Contnbutors: Philip Chien, Mike Filkon

the plane loose in the strato-  Endosat drone, It rectifying
sphere, where it could earry  antenna converting microwave
instruments for atmospheric  beam into DC current, patrols
research. the stratosphere.

Highlights This Month

B Nuclear Blastoff—Air Force unwraps
secret atomic-rocket research.

B Big Mouth—Giant Airbus will outswallow
Super Guppy.

W Wet Suit—\Water-filled flightsuit fights
g-forces.

W Son Of Eggbeater—Intermeshing rotors
fly again.

M Muscle Boat—Pedal-powered hydrofoil
shatters records.

M Six-Legged Farmer—\¥/alking robot to
tend crops.
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30-Million-Mile Checkup

Pl LA TRATION HY HANK IEN

PALMDALE, CA—Space
Shuttle Columbia has put in
1800 hours in space, more
than any other Shuttle in the
fleet. It also recently put in
six months undergoing a 30-
million-mile overhaul at the
Rockwell plant where it was
bisilt.

Waorkers there fitted the

NEW WASTE
COLLECTOR

11-year-old spacecraft with
the extended-duration orbit-
er (ED0) modifications that
are also installed on the new
Shuttle Endeavour. Thesa
include a regenerative car-
bon-dioxide removal unit in
the Shuttle's nose, more
erew lockers, an improved
toflet, added crew-atmos-

and an extra pallet of eryo-

1‘ genic oxygen and hydro-

gen to keep fuel cells run-

E ~ ning overtime. Together

they'll give the orbiter a 16-
day mission capability.

The EDO improvements
will get a workout right
away. Columbia's next
flight: the 13-day, 7-crew-
member U.S. Microgravity
Laboratory mission, sched-
led for this summer.

While in Palmdale, Co-

Shuttle Columbia Is unloaded at Paimdale |above| to be
refurbished with extended-duration hardware (left).

lumbia sat through a com-
plete structural examination
to see what Kind of a beating
11 spaceflights have given
it, The inspection data will
gerve to schedule fature
struetural checkups for other
orbiters.

It's likely that this will be
the last time a Shuttle orbit-
er spends much time at the
Palmdale plant. Future in-
spections and retrofits will
take place right at Kennedy
Space Center.

Fission-Fueled Rocket

ALBUQUERQUE, NM—
Futuristie nuclear-powered
rockets figure into NASA
scenarios for Mars missions,
but it turns out the Strategic
Defense Initiative Organiza-
tion has been developing one
in secret for four years.

Code-named Timberwind,
the project has been partially
declassified and integrated
into an Air Foree program
called Space Nuclear Ther-
mal Propulsion (SNTP),

The rocket’s particle-bed
reactor heats hydrogen fuel
to 5000° F, imparting twice
the specific impulse of con-
ventional chemical rockets,

Inside the reactor stand
roughly 61 eylindrical fuel el-
ements, through which the
hydrogen flows. The ele-
ments contain thousands of

Hydrogen expands when
passed over hot particles sand-
wiched between filters, or frits.

24

tiny beads of uranium ear-
bide coated with graphite
and ceramic. The tempera-
ture-resistant coating should

keep radioactive material
safely locked up.
Hexagonal moderator
blocks surround each fuel el-
ement, and so-called contral
drums built into the elements

REACTOR

ELEMENT
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regulate the fission reaction.

The Air Foree says a work-
ing nuclear engine would be
fired only in space, but
ground tests would be neces-
sary and would begin in 1984,

FUEL
PARTICLE

BOCOWELL PHOTD
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New Air-
Cargo Champ

TOULOUSE, FRANCE—
Forvears, four Boeing Super
Guppy turboprops have
hauled Airbus components
from plant to plant, but soon
a new breed of flving mon-
ster will take over,

Alrbus savs its Super
Transporter holds more than
the super Guppy's record
49,790 sq. ft. of cargo, al-
thourh the exact figure
hasn't been determined.

The golisth twinjet will be
able to take in pavloads
through the front door,
which swings ap over a
droppeid cockpit. That will
enable workers to load cargo
without disconneeting cock-

pit controls. The planes will
move an entire A340 in 19
hours, as opposed to the 54
hours it takes the Guppies.
Based on the Airbuz AS00-
GOOR, the new freighter will

Alrbus Super Transporter features cockplt below floor level to allow fast front-end loading.

tote Hl-tom loads. The 25-1t.-
dia. payload bay swallows
the center fuselage of an
AZ40 and both wings of the
smaller AS20. Other possible
loads ineluide Ariane rocket

stages or GES0 engrines,

Aerospatiale and Deut-
sche Aerospace will convert
it least four A300s into
super Transporters. First
Night 18 slated for 19495,

Wet Suit For Fighter Jocks
iLE] " .

ST. LOUIS, MO
—MeDannell Air-
craft engineers
have tailored a
g-suit that lets
fighter pilots fly
mire iEEressively
without blacking
out, Nicknamed
Atlantis Warrior,
the suit surrounds
the torso, front of
legs and feet with
a bladder full of
water.

G-forees typically drain

Cockpit’s Vision Tunnel

KANEOHE, HI—A simple
new gudpet could offer pilots
a lifesaving line of sight
through a smoke-{illed eabin.

Called the Emergency
Vision Assurance System
(EVAS), the deviee consists
of an inflatable bubble that
deplovs from a small box at
the pull of a tab. Inside, a fan
keeps the EVAS inflated,
while a filter keeps any
smoke out of the bubble. The
bubhble also houses a small
battery-powered light.

The pilot presses his gog-

checklists and flight path,
The device stuys inflated for
1 hours.

An EVAS could come ei-
ther built into a cockpit or
carried in its shoebox-gize
cuse, says manufacturer
Vision Safe Corp.

The Federal Aviation Ad-
ministration has certified the
tavice for MeDonnell Doug-
las DC-9s and MD-80s, but
hasn't endorsed it in an advi-
sory to mirlines. This year,
however, the FAA will re-
view itz regulations in light

KRB FHOTO

g FLLVENT  blood toward the feet. But the irles pgminst the clear plastic  of several emergencies and |

TRESERVOIR  same forces exert identieal | of the bubble to get a clear & Senate appropriations
TTmLAGTIC pressure on the suit's water, | lookat the instrument panel,  mandate.

SLEEVE squeezing the extremities to ] ST - r 2
pressupe-  maintain blood flow to the |8 NA T Tl A
grEATHING  brain. Pilots not only stay con- - a0 . e Fa
REGLLATOR  apions, they avoid fatipue, be- _ =~ ' »
51IDE eause they needn't fight the ef- 4 - v

FASTENER  feets of p-forees as hard,

In addition, a positive-pres-
sure breathing regulator assists a pilot's
lungs against the suit's pressure while |
under g's. And by modulating aiv pres-
sure in accordance with the breathing
evele, the regulator allows the pilot to
speak elearly during high-g maneuvers.

The system outperformed conven-
tional pneumatic g-suits in recent cen-
trifuge experiments, and ejection tests

show the suit may prevent
spinal damage during high-
speed bailouts,
This man pulled 10 g's for 3 minutes
in centrifuge [above | wearing fluld-
filled suit.

BOGT
FiLL PORT

VISION SAFE CORPE FHOTO

AN

Emergency Vision Assurance System inflates during smoke
emergency to give pllot dear view of instruments and flight path.

{More Tech Update on page 28] 25
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Eggbeater
Is Back

BLOOMFIELD, CT—In-
termeshing rotors haven't
made headlines since the H-
43B Huskie, the Alr Foree's
crash-fire fighter of the "30s
and "60s, Now, the Huskie's
developer, Kaman Corp.,
has revived the concept ina
technology demonstrator
that flew for the first time
last December,
Kaman's Multi-Mizsion In-
termesghing Rotor Aireraft,
| or MMIRA, updates the
“egpbeater” configuration
with composite rotorblades,
i more powerful engine and o
| waspish silhouette.
While it's no speedster,
MMIRA gets excellent lift
from counterrotating rotors

- To The Moon,
Artemis

HOUS

plans to revisit the Moon
| won't command the same

funding that fueled the Apal-
lo program, so engineers at
Johnson Space Center are
brainstorming low-cost mis-
sions with big-science im-
pact. One such concept is Ar-
temis, a small unmanned
lunar lander built from off-
the-shelf NASA technology.

Boosted by a medinm-lift
rocket such as an Atlas 11,
Artemis would carry scien-
tifie payloads ap to 440
pounds. These might be
small teleseopes, geophysi-

STON, TE—NABA's |

CAMBRIDGE, MA—Last
| fall, a pedal-powered hydro-
foil skittered off with two

CANAR CORP PHOTE

Kaman intermeshing-rotor technology demonstrator lifts off during early tests.

—it can operate at 30,000 ft,,

There's no tail rotor to drain

hold station for hours and lift  power or generate noise.
6 tons in fuel and payload.

Pedal Boat's Speed Mark

speed records for human-

propelled watercraft.

During 100-meter sprints

Kaman iz pughing the low-

an the Charles River, the De-

cavtiator hit 18.5 knots while

piloted by a man, and 11.4
knots piloted by a woman.
The boat, built by MIT en-

maintenance technology for
both manned and unmanned
vehicles.

eal sensors, mining-technol-
oy demonstrators or & ter-
rain-sampling minirover.
The lander would guide itself
in using radar, fire retro-
rockets to decelerate and
land on shock-absorber legs.

The Artemis missions
would precede the manned
| lunar activity envisioned in
President Bush's Space Ex-
ploration Initiative, Later,
the eraft could alzo resupply
manned Moon bases,

By lifting technology from
the Surveyor, Apollo and Vi-
king programs, says the Ar-
temis study group, Artemis
eould be fying by 1956,
Minirover leaves radar-guided
lunar lander in Johnson Space
Center's Artemnis scenario.

A

A LLLLIS TR TICH T AT RAWLINGS

gineers, has a recumbent-
bieyele pedal system that
drives a 10-ft. air propeller,
Two hydrofoil wings beneath
the pilot lift the eraft's twin

hulls off the water at speed.
For an extra kick, worth
about 3 knots, the pilot can
retract one of the wings. The
Decavitator weighs only 45
pounds.

The eraft's designers be-
lieve that they will have cap-
tured a $25,000 Dupant Prize
if no one tops their mark be-
fore the end of this vear.
Aeronautics grad student Dava

Newmnan set women s speed
record an Decavitator. |
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Future Rockets Take Shape

WASHINGTON, D.C.—
Despite tepid funding sup-
port from Congress, engi-
neers believe they can soon
begin full-seale development
of an engine design proposed
for the Natiopal Launch Sys-
tem, the family of new rock-
ets for NASA and the Air
Foree.

The Space Transportation
Main Engine (STME] will be
a disposable version of the
Space Shuttle Main Engine.
Sines the engine won't be re-
used, many components can
be simplified or eliminated
altogether. In addition, im-
provements in the combus-
tien chamber design will add
28% more thrust than the
current Shuttle engine.

MONROEVILLE, PA—
Miners will no longer have to
seramble for rebreathers to
survive thizasters, thankstoa
small deviee that can be worn
continuously on & belt,

Hebreathers protect a
miner's lungs from poisonous
gases, by reeyveling exhaled
breath through a chemical
bed that absorbs earbon di-
oxide and releases oxygen.
Conventional designs, how-
ever, have been too cumbor-
some to carry arouni.

The new SR-100, devel-

oped by the U8, Burean of

Mines and CBE Corp.,
welghs less than 5 pounds,
The improvement stems
from the inclusion of lithium
Portable rebreather offers more

than an hour of air o trapped
mirers or tunnel Workers.

POPULAR MECHANICS ® APRIL | 992

Portable Rebreather

Planners will mull over
several NLS confipurations.
Une would combine four
STMEs with two advaneced
golitd-rocket boosters to put
50,000 pounds into a 200-mile
orbit. Another would use six
STME:z to orbit 50,004
poinds,

Neither version would
come ¢loge to the old Saturn
V's muscle, but they'd mateh
or bedt the Shuttle. Both
would nse the Shuttle's ex-
ternal tank as a foel carmer.

First launch is scheduled
for 2001—but only if Con-
gress coughs up 310 Lo 512
hillion.

Six-englne version of NLS kicks
away four engines after blazing
through atmosphere.

hyebroxide along with stand-
aril potassium superoxide in
the chemical bed, This mixed
bed absorbs more carbon

Robots And Radishes

PITTSRBURGH, PA—
Ambler, Carnegie Mellon
University's hupe walking
robot, may demonstrate
technology for a future gen-
eration of mechanical farmers.
Dieveloped as a planetary
rover, Ambler can stride
across unpredictable terrain
by high-stepping ohstacles
guch as Martinn boulders—
Ambler's circulatory walking

style isolates body and laser
scanner from rough terrain,

ilinxide per unit weight,

In addition, whereas older

rebreathers eranked out
twice as much oXvgen as a
miner could inhale, the SR-
L budgets nxyegen release

HCISE

CORPRESYFD
XY CERN
CYLINDER
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Oy TaEry
CrLNDER
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COC{EER
AL TUATOR
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BREATHING ——

or Earthly drainage ditches
and vegetables, Farms de-
signed for maintenance by
Ambler-type machines
wouldn't need exposed sail
paths, hoosting land utiliza-
tion and reducing soil com-
paction. Ambler eould ana-
lyze plants and carry out spot
application of fertilizers and
pesticides,

Engineers are now testing
the machine's ability to run
unattended for 5 hours.

to mateh the demands of a
uzer's lungs, A small oxvgen
battle supplies the first min-
ute's worth of air,

The rebreather may also
find use in construction. [Tl
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EXHIBIT .

Building the good life in postwar America was

part of everyone's dream.
BY MARY SEELHORST

@ Certainly no exhibut about Ameri-
ca's |rnr:—.-'~i'||]|- dreams or about Popi
LAR MECHANICS would be complete
without a look at the skills of weekend
craftspeople. At Henry Ford Muse-
um & Greenfield Village in Dearborn,
Michigan, a section of the “Posgible
Dreams" exhibit called “Building The
Good Life” recaptures the hands-on
dreams of the postwar era, from 1946
to 1975, It was just after WWII, as
the economy expanded and families
grew, that millions of Americans be-
came homeowners for the first time.
Projects and plans have been part
of PM's lore since 1902. But the seri-
ous housing shortage following World
War Il spurred PM editors to plan
something bigger than usual: “The
House You Can Build Yourself.” It

Mary Seelhorst s curator of the “Possible Dreams™
exhibit at Henry Ford Museum & Greenfield Vil-
lage in Dearbarn, Michigan.

k1]

wiis i small white house—the practi
'.':|.|_ r"\F:iI.I'l.‘jhll' sort of house most
young Americans dream of building,™

The first was built in Aurora, Illi-
nois, by a young veteran, Jacques
Brownson, and his wife Doris. The
Brownsons tested the Craftasman
Editor's claim that “anyone who can
saw @ board straight and hammer a
nail can build a house.” Their experi-
ence was documented by PM cameras
and presented to a home-hungry na-
tionin 1947,

The “Possible Dreams™ planning
team decided that this house plan
would make the perfect setting for ex-
ploring the leisure-time labor of post-
war Americans—a full-scale walk-in
version, furnished with some of the
handmade items PM readers offered
for the exhibit. However, to fit the ex-
hibit's gallery space, only the living
room and garage were built.

TOF PHOTD FROM HENRY FORD MUSELUM £ GREENFIELD VILLAGE

But this is no ordinary house. It is
built to look like a diagram from the
magazine, cut away to reveal the un-
derlying structure. And, like all help-
ful diagrams, the parts are labeled for
identification.

On the outside, the left end of the
house is fully finished: roof shingled,
siding painted, windows glazed.
From left to right, layers of building
paper, sheathing and insulation are
progressively peeled away until only
a skeletal framework of studs and
Joists remains.

Inside, visitors walk through the
house, 8in. below floor level, on a path
cut through the structure to expose
floor joists, bridging, subfloor and
other underfoot mysteries. Beyond

{Please furn lo page 127)
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Is this a great country or what?

Werne luecky. Wee live in i land where wi'ne free o come and o as we please. Noome can tell vs where oo of o 1o get there. And it’s one thing
1o take it all for granted: it’s quite another 1o get up and do something with it.

So vou've got your freedom., Great. Now what? You might want to see what this country’s really made of. There's a lot of it out there, beggring
1o be explored. This is what o Hadey-Diavidson® is for. And this is what led 1o the creation of the Electra Glide® Sport. No, it doesn't look like other tour-
ing bikes. On purpose. Leave it to Harlev-Davidson to chalk one up for freedom of expression.

It is @ machine that goes its own way. This is the American touring motorcydle in its purest form. And this is the experience that you'll get only
from the seat of a Harley™ Rolling along at your own pace, you're not just looking at the landscape, yvou're in the landseape. Looking for even more of it
to be in. It’s a big country, and there are a lot of ways to see it. A Harley has a way of letting you take it as it comes. You gain a real appreciation for what
this place is all about. Far the freedom to see it us you see fit. To g or stay. Clear choices. Is that great or what?

Wa care ahout you. Sign up hor 8 oborcycie Saiety Foundation rder courss ““ﬂ Fnacilighi on s watch cut for the diker person. Always wear 3 helmat, proper symwear and approprists clething. and
Insist your passengar doas koo, Protect your priviegs io ride by joining the Amasncen sotoroyclinl Assaciation. © 1091 Mariey-Devideor, inc. Call 1-500-843-T153 for tha loc stion of & Herey-Devideon” denler e you.
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Zero to 60 in 7.8 seconds. Top speed: 135 mph.

R

And 100 miles per gallon!

A

= i

il

General Motors turns a dream into reality.

@ One hundred miles per
rallon? Come on, It's a
joke, right? No real car can
get 100 mpg. It's got to be
one of those skeleton cars
you see running around in
the =hell (il commercials
on TV, Or, it's another of
those myths you hear
about, like the Fish carbu-
retor that “allows any car
to get 100 mpg.” It can't be
for real.

It is forreal. In fact, Gen-
eral Motors has never been
more serious. It's the Gen-
eral Motors Ultralite. And
not only does this car get
100 miles per gallon of gas on the road,
it also goes from 0 to 60 mph in just 7.8
geconds and has a top speed of 135
mph. That, sports fans, is Mustang
GT territory—a car that gets 16 mpg.

The Ultralite pushes the efficiency/
performance envelope far beyond
anything on the planet. And it does it
with a hlend of off-the-shelf hardware
and cutting-edge technology. Unlike
the elusive 100-mpg carburetor that
the vil companies were supposed to
have squashed, and numerous add-on
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BY CLIFF GROMER

Gull-wing door allows easy access for front and rear passengers.

gas-mileage extenders (if you in-
stalled them all and added up the
elaimed fuel savings, you'd end up
with more gas than when you start-
@), the Ultralite 15 for real. You can
drive it, and drive it hard, according
to GM engineers we've spoken to. It
handles well, has great acceleration,
and it’s fun to drive. It's a real car.

Wind-tunnel design
The starting point for this amazing
little machine wasn't the drawing

board, but the wind tunnel.
The engineers wanted a
package that would deliver
outstanding fuel economy
and provide enough room
and eomfort for four adults.
The wind-tunnel tests
showed they could do it by
degigning a rear-drive,
rear-engine car that had a
5-in. taper from front to
| back. The rear engine al-
lowed a very small frontal
area, which, along with the
tapered shape (front track
is 84 in., rear is 50 in.), re-
sulted in a wind-slicing
trag coefficient of 0,192,

An advanced computer-controlled,
automatic-leveling suspension lowers
the Ultralite's nose down 25mm and
the rear down 10mm at highway
speeds to further reduce drag,

Mod pod

Powertrain packaging took a novel
twist. An interchangeable, modular
powerpod attaches to the main strue-
ture at six points. The pod houses the
engine, exhaust (the muffler is config-
ured into the lower bumper area as

33




an gerodynamic wing), electronic 4-
speed automatic transaxle and a com-
puter-controlled, automatic leveling
suspension. It is easily removed,
making for all kinds of interesting
possibilities. Say your engine re-
quires service, 4 situation that nor-
mally might lay up vour car for a cou-
ple of days at the dealership, Not to
worry. Drive in for service, drop off
your powerpod and drive home with a
loaner unit from the dealer
Evenmore intriguing is the concept
of plugging in different types of en-
gines—say, electric power for short
hops around town, a conventional gas-
oline engine for longer trips, and pos-
sibly even u small, burn-anything
pus-turbine engine when you need a
change of pace or want to impress
your area's environmentally friendly
car erowi by popping your pod at the
loeal drive-in. According to James K.
Lutz, Advanced Engineering Staff

Specifications

Vehicle type Rear-engine, rear-drive
Body style 4-soat, 2-door sedan
Engine  2-stroke, direct Injection, inline-3
Bore 3.39 In, (86mm)
Stroke 3.39 in. (B8mm)
Displacement 92 cu. In. (1500 cc)
Horsapower 111 (@ 5000 rpm
Torque 127 ft.-b. (& 4000 rpm
Transmisslon 4-speed aulomatic
Whealbase 110in.
Leangth 165.680In.
Widih Bdin.
Height 50.8in.
Curb welght 1400 Ib.
Tires, iir 175/85R-18, 175/65R-18 low roll

resistant with puncture sealant

34

Speedometer uses electroluminescence lighting. Powerpod rear section holds drivetrain.

program manager for the Ultralite,
GM could “insert an appropriate
powertrain depending on the market
for which it would target the car.”

Sitting tall

Passenger packaging is just as im-
pressive as the powerpod conecept,
and was achieved by designing the car
from the inzide out—Ultralite’s bas-
ic content and dimensions were
sketched out before the stylists took

their shot. To appreciate the effective
use of interior space, the Ultralite
rides on a wheelbase of 110 in., while
overall length is a mere 165.6 in. As
Donald L. Runkle, Advanced Engi-
neering Staff vice president, puts it,
*We've got a car with a wheelbase
equivalent to a Lexus LS 400 and the
length of a Mazda Miata. That's what
you call efficient packaging.” There's
enough head- and elbowroom to seat
four adults as comfortably as they
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would be in a Chevy Corsica. But
don't expect vour wife to be able to
pack in half the house like she does
now for local trips., Rear-seat passen-
gers don't need Houdini's bag of tricks
to get in and out of the Ultralite,
thanks to large, gull-wing doors that
lift almost the entire side of the car.

Carbon-fiber shell game
From the beginning, light weight was
a key goal. Weight strongly influ-
ences performance and fuel economy.
So the GM engineers looked to the
aerospace industry and its use of ear-
bon-fiber composites for Ultralite's
body structure. This material is half
the weight of aluminum, but is twice -
as stiff. Compared to steel, carbon-fi-
ber composites are slightly stiffer but
with only one-fourth the density,

Carbon-fiber composites are made
using aff-the-shelf carbon-fiber
cloths: a unidirectional type where
the fibers are woven in the same di-
rection, and a bidirectional where the
fibers are woven at right angles to
each other. The cloth iz hand laid-
up into plies—one or more lay-
ers of cloth with polyurethane
foam sandwiched between
the thin cloth lavers usingan  figpgg
epoxy matrix, Curing final- |
izes the shape of the part. |
The number and types of eloth
layvers and plies is determined h
by the specific strength and stiff-
ness required by the various areas of
the vehicle's structure.

The monoeoque body design uses a
carbon-fiber tunnel as a backbone.
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Running through the center of the
ear, the tunnel houses the heating,
ventilation and air-conditioning sys-
tem. The body structure, so strong in
its single integral shell design that no
center pillar is needed, is reinforced
where required with carbon-fiber
roving—rope woven from continuous
carbon-fiber strands and then
u'mrped in the cloth plies. Roving is
used, forinstance, around the perime-
ter of the gull-wing door opening and
back where the powerpod attaches to
the carbon-fiber body. The pod uses a
stainlezs-steel hoop frame that bolts
up to threaded stainless-steel fasten-
ers that are sandwiched into the body
by the roving. The roving strands
then unwind and flare out through the
floor so the point load is dis-
tributed through the
entire strue-

.-""'--
-

Carbon-fiber body shell consists of six sections and weighs only 420 pounds.

ture. Similarly, the double-wishbone
front suspension, consisting of alumi-
num upper and lower A-arms and
computer-controlled air springs, is at-
tached through rubber bushings to
steel backing plates sandwiched into
the carbon-fiber body. Aluminum also
saves weight by its use in wheel hubs,
special aluminum/silicon carbide alloy
brake rotors for the ABS VI brakes
and 13-pound forged-aluminum rims.

The main drawback to earbon fiber
is its expense, Ultralite's body totals
in at $13,000—several times the cost
of aluminum, steel or fiberglass, But
GM sees a future in the exotic materi-
al, and currently has a research pro-
gram to grow carbon fibers in a lab,

which promises to cut the current
cost of carbon-fiber produe-
tion by one-sixth,

The General Motors Design

{Plenag turn fo page 125)

._‘x.

Ultralite's electronic suspension lowers
car at speed for better aero efficiency.
Vehicle welghs 1400 pounds.
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HOWARD JOHNSON

Bats L, Throws R
COUNT: 1 Ball, 2 Strikes
. AGAINST:

Curve

Slicder

Changeup

Swing Speed (sec.)

Computer science s playing a greater
role in helping batters hit a pitched ball.
Analysis even includes the speed of a
batter's rwing and how well contact
was made with the ball,
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TECHNOLOGY COMES TO BAT

Most of these changes will probably
occur from the bottom up. That is to
say, change will work its way up from
the college and minor-league levels to
the major leagues. Changes to the
game are more successfully imple-
mented at levels where money iafesa
of a factor. Players with multimillion-
dollar contracts are often reluctant to
alter their “proven” methods despite
the promise of improvement.

One exception is Howard Johnson,
a New York Mets outfielder with a
reputation as an excellent hitter.
Johnson uses a machine that is basi-
cally a system of six lights sitting atop
a tripod facing the batter. Johnson
stands at a double batting tee that
holds baseballs on both the inside and
outside parts of the plate. Johnson re-
acts to a particular lighting cue—each
one designates a type of pitch and its
location—and tries to complete his
swing before hearing an audible beep.
The tone approximates the length of
time it takes for the ball to reach home
plate. The machine, developed b -
nis pro Rick Elstein, is directly re-
sponsible for Johnson's ability to hit

home runs last season, or so John-
gon believes,

For the most part, though, change
comes from unlikely sources. For ex-
ample, tiny Grove City College, locat-
ed just north of Pittsburgh, Pennsyl-
vania, finds itself on the cutting edge
of baseball research. A team of me-
chanical engineers at the college de-
veloped a “Diagnostic Bat” for meas-
uring the effectiveness of a batter's
swing. The project, first proposed by
engineering student Rich Davies, has
caught the interest of the U.S. Olym-
pic Committes,
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An

Bat Comparison

FOAMED-PLASTIC CORE

FIBER/RESIN MATERLAL

Davies' idea was to produce a graph
showing the length of a batter's swing
and the amount of force a batter
brings to the ball upon contact. An-
other area of interest was how well
hitters use the “sweet spot” of the
bat. The sweet spot of the bat is the
area just below the bat head that pro-
duces the most solid hits.

The Grove City College team wired

excerpt from Baseball Analysis And Reporting.

o

END VIEW

ASH HARDWOOD BAT

The Baum wood
compaosite bat [top) uses
a variety of materials, a3

to the Worth
aluminim bat |middie) or
a hardwood bat |bottom).
\Wood bats are in very
short supply.

an aluminum bat to an amplifier
which in turn was connected to some
intermediary hardware and finally
routed into a personal computer for
analysis. The D-Bat samples bat
stress 1000 times during a player's
swing, which lasts just 0.2 seconds.
The computer analyzes factors like
swing response time, bat vibration,
swing tremor and the degree of back
swing.
Sid Bream, the first baseman for
the major-league Atlanta Braves, and
a player from the college were tested
ueing the D-Bat. The results henlﬁld
define the differences in hitting abili-
ties between Bream and the Division
III player, Bream's swing time prior
to hitting the ball was longer, mostly
because he was more adept at track-
ing the pitch. A .270 hitter at the time
of the test, Bream's use of force as ap-
plied through his hands—the “mo-
ment"—is minimal at contact, a
characteristic of a free and easy
swing. At contact, however, the
force hein% put on the ball is of a
i e amount.
By contrast, the Division 111
player doesn't track the ball as
well, and he is behind the pitch. As
aresult, the Divisgion [1] batter
tends to stab at the ball, using a
lot of force to bring the bat into
contact with the ball.
Vibration analysis also showed that

P ILLLSTRATION Y JEFF MANCIAT

by Bill Weich, shows how complex batter analysis can be. A computer Bream hit near the sweet spot more
tracks how well Wade Boggs of the Boston Red Sox responds to specific hitting situatiors.  often than the college player. Data
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Swing To Swing

MOMENT W "'
IN POUNDS
LR ) Sld Bream Atlanta Braves
___—f.’-\ Bl'l'.ﬂl'lg Avg .270)
o
1004
2004
0 : |
0.2  TIMEINSECONDS 0.4

College Level Division Iil

A Diagnostic Bat computer analysis compares the bat rafing of a major-league professional

againgt a Divislon fil college player. The major-leaguer has a longer, smoother swing and
uses a minimal amount of force to hit the ball. The coliege player Is behind in his swing and
Is forced to stab at the ball 1o make contact. This “signature” can quickly tell coaches what
Kind of hits the batter is likely to make. and it can be used to cormect Mlaws.,

FOCLS Of SPOETS PHICTIS, P ILLLSTRATION BY HANK EN

also indicated that better hitters tend
to slow the speed of the bat head just
before contact.

D-Bat analysis is still in its early
phases, and more sophisticated com-
puter software is likely to yield even
more interesting data. Organizations
like the U.S. Olympic Committee are
interested in the D-Bat project be-
cause of its aid to coaches, A “signa-
ture” that quickly tells coaches what
type of hitter a player is will save
coaches valuable time—important for
international teams that don’t nor-
mally play together,

Fans looking for this type of analyt-
ical data on hitters might consult the
Baseball Analysis And Reporting
System (BARS) guide developed by
Bill Welch. With the aid of a comput-
er, Welch tracks four pitches de-
termines batting averages for hitters
across a 9-location grid superimposed
over the strike zone, Using this meth-
odology, Welch can determine bat-
ting averages for the four types of
pitches and specific ball/strike situa-
tions. This information also tells
pitchers how effective their pitches
are, and lets fielders know where to
position themselves. A new edition of
the BARS book iz being published
this spring by Putnam for $19.95.

The wood composite bat

Bats are also the concern of Steve
Baum, a Michigan inventor who is de-
veloping a bat that looks, hits and
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sounds like wood, but is much more
durable than a wooden bat. Baum's
bat uses two erisscrossing layers of a
fiber-reinforced fabric/resin material
wrapped around a core of foamed-
plastic material. The core can also be
made from other materials. The exte-
rior is made of ash wood.

The basic problem, of course, is
that wood bats break, and aluminum
bats leave something to be desired
from an aesthetic standpoint. The sit-
uation is becoming even more c:ntma]
since ash wood is in short sup
Even major-leaguers are having
culty obtaining bats made to I.heu
specifications. One ash tree yields be-
tween three and five pro hard-
wood bats. One ash tree
suitable for making =
bats takes 15 to 25 years
to grow. The same tree
will yield between 300
and 500 Baum bats,
says the inventor.

Baum doesn't intend
to replace the hardwood
that is now being used
by major-leaguers in a
game. But rather, Baum
would like to see his bat used
in batting practice, spring
training, minor-league and college

ames. If adopted by the Major

eagues Rules Committee, the Baum
bat would effectively réserve hard-
wood bats for major-league games.

The Baum bat has been extensively

tested for stress by Tufts Universi-
ty's mechanical engineering depart-
ment, and has been successfully used
by 14 major-league teams in batting
practice. The Baum bates recorded
more than 3000 hits without any sig-
nificant wear. A traditional hardwood
bat withstands a maximum of 250 hits
before breakage.

Players who have used the Baum
bat found it to be indistinguishable
from the hardwood variety. Even the
“erack” sound made by the bat when
hitting the ball was virtually identi-

Both Mizuno and Spalding have gloves
that use an alr-biadder system for a tighter
fit. The air bladder covers the back of the
hand and portions of three fingers.



TECHNOLOGY COMES TO BAT

@ Already in use by some broadcast-
ars, Supenvision is a new 3-dimension-
al computer graphic that traces the
path of a pitch. The white ball shows
the actual trajectory of the pitch. The
red ball shows the theoretical trajec-
tory of the ball if the pitcher had put no
rotation an it. The mph number notas

MPH 81

eal. Hitting distances and their distri-
bution was statistically the same.

Baum says his bat is more cost-ef-
fective than aluminum bats. Certain-
ly, this bat might help preserve one
of the sweet sounds of summer—the
crack of a wood bat hitting a ball.

Nonetheless, the "ping” of an alu-
minum bat hitting a ball is a sound
that will be with us for the foreseeable
future. Even here, however, there
are technological advances that are
reflected in the variety of prices these
bats command.

Manufacturing an aluminum batisa
relatively easy affair. The bat shapeis
hammered out on long, large machines
through a process called swaging. The
bats are then immersed in a molten salt
bath, quickly removed and then
quenched in room-temperature wa-
ter—a procedure that largely deter-
mines the strength of the bat, The bats
then go through precipita-

SPOIRTSIGHT, INC . ILLUSTRATION

i PFHOTO BY BREAN KOS0FF

Tracking The Pitch

the speed of the ball as it approaches the
plate. Developed by Sportsight, Inc., Su-
pervision Immediately made an impact
by proving the disputed existence of the
rising fastball. The system uses two vid-
&0 cameras located on the first and third
base sides of the pitcher's mound, 1501t
above the ground at a 45° angle lo the

Down 10
Right 3

inch.
inch.

. Y

field. A special-effects generator and
computers combine the video images
o produce a graphic represeniation
from either a pitcher's or calcher's
viewpoint,

Systems are also being developed
o measure the distance of home runs,
bul they are currently too expensive to
be practical. IBM's "Tale Of The Tape™
technigue, featured at many ballparks,
uses a simple equation o determing a
homer's distance. Line drives hit into
the lower deck are measured from
home plate to the point of impact, but
shols into the upper deck require a
more complex equation, First, an index
number of 1.2 for a line drive, 0.8 for a
fly ball and 0.6 for a towering fly ball is
assigned. A stadium grid supplies the
distance from the ground-level row to
the upper-deck row abave where the
ball lands. The equation reads: type of
hit = height from ground-level row +
distance af ground-level row from
home plate = home-run distance. So,
for example, a towering fiy ball hit into
the upper deck 50 ft. directly above the
row at ground level that is 375 #1. from
home plate would have an equation of:
0.6 = 50 + 375 = 405 1. This equation,
says IBM, has a margin of error of plus
orminus 10 1. —F.V.

tion age hardening and anodizing steps
before they are ready to be sold.

New aluminum bats, such as the
Worth Powercell bat listing for $120,
use a superthin C1J31 aluminum alloy.
The bat wall of the Worth Powercell
is only T0- to 75-thousandths of an
inch thick. Less expensive bats
are generally 90- to 95-thou-
gandths of an inch thick and use
the more common 7046 alumi-
num alloy, The thinner bat wall of
the CTU31 bat produces a more
spring-like, trampoline effect as
the ball hits the bat's sweet spot.
A specially designed, weighted bat
head works to enhance the flex mo-
tion of the hat.

And since the CU31 alloy is
lighter but stronger than the 7046
alloy, hitters can use a lighter bat
without sacrificing plate cover-
age, One Worth Powereell bat, for
instance, has a 34 in. length but
weighs only 30 ounces. The Worth

lightness and strength of the CU31
aﬁiminum alloy.

Batting alds

vou don't know how to use it properly.
One of the best teaching aids available
iz the Quick Bat I1 from the Sport-

Powercell, and others like it from
companies like Easton, combine
control a:;;lul:mwer thanks to the

A bat isn’'t much good, though, if

Star Co. of Portland, Oregon, (800)
421-8325. It lists for $300. Quick Bat
I uses two optical sensors to time
your swing through a set distance.
This machine gives the batter instant
feedback as to how changes in the
mechanics of the swing affect
bat speed. The readout is in
miles per hour, and in our
tests, eimple changes in
mechanies like tucking in

A circular traction ring

on the Tanel shoe allows
to phvot much easier,

avolding any knee Injuries.

the shoulder produced increases in
bat speed from 76 to 89 mph. An in-
crease in bat speed of 10 mph trans-
lates into 40 ft. of added distance fora
properly hit softball, says developer
and company owner Scott Kelly,

By measuring the swing speed of
differently weighted bats, Quick Bat
I1 can also help determine a hitter's
optimum bat weight. A similar result

{Please turn o page 151)
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TO MAKE OUR TRUCKS GO FASTER,
WE TOOK SOMETHING OFF.

$850 off, to be specific. Its called our Extra Value Package. And when you load it on to one of our new
and rugged 1992 Toyota Xeracab Deluxe Trucks, you'll quickly be able to tell the difference berween a
truck that merely drives down a highway and one that takes it over.

Imagine. With cloth seats, carpeting, chrome bumpers, power steering, tinted glass, sports stripe, a split
bench seat, rear jump seats, a sliding rear window and, for your listening pleasure, [T
Saveupto M. -

$850° *.
B N

.

an electronically tuned stereo, its no wonder these trucks are movin.

All this joined by solid 24 liter fuel-injected muscle under the hood, and you're
bound to discover a whole new level on the confidence meter.

All of which goes to demonstrate that Toyotas 4x2 Xtracab Deluxe with the
Extra Value Package isnt just a serious deal, But an extra serious truck as well.

Call 1800-GOTOYOTA if you'd like a truck brochure or the location of
your nearest dealer.

“I love what you do for me.

@& TOYOTA




® We all love the fantasy of Ferraris, Lamborghinis
and other exotics. But the cars you see here are the ones
we actually live with on a daily basis. Whether the task
is loading up the kids for a MeDonald's run or straight-
forward commuting, these are the cars we rely on day
in, day out—rain, shine, sleet or snow.
Andiftheirduties aren't exactly the glamorous activ-
ities we associate with the exotie cars, the truth is that
these front-drive midsize haulers have capabilities that
go beyond their modest mission parameters, After a
week of track testing, freeway cruising and back-road
touring in these 14 family sedans, we came away with a
unanimous impression that family transportation has
come a very long way in just the past five years. Not
only iz midsize a roomier concept than ever before, it
also ineludes more eomfort, better all-around perform-
ance, better fuel economy and better safety provisions.
That was about the enly point of unanimity, though.

'

When it came to voting for

the best player in this family

affair, we wound up with a hung

jury. Although we managed to be

unanimous in some specific categories

—best handling, for example—there were five

or six elaimants for the putright title of best-of-class

family sedan. And aside from the absence of the Mitsu-

hishi Galant (Mitsubishi was unable to furnish a test

car), this group represents virtually the entirve class.
Accordingly, our car-by-ear reviews are presented in

alphabetical order.

Buick Skylark GS

The old formal sedan roofline is gone, and so is the old
N-car designation. GM's replacements—the Skylark,
Oldsmobile Achieva and Pontiac Grand Am—have been
completely redone inside antl out. While there are still a
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number of platform similarities, the suspension sys-

tems have been revised, producing improvements in
h-r']a ride and handling.

e ulsna e oup e of new engines for this family

ve version of the 2. 3-liter Quad 4 and GM"s new

e think GM made a couple of unfortunate d
in planning these new cars. Tops, given ;’L]III.‘I
Muﬁ:uprlumrg. ith safety, is the
s ponidi
Nﬂmﬂwlpnalf'mu ofrth
versus airbags-Wisile WE .
1m[mrt.nm th{rimpauunm of airk

the minds of rnun-.I t!lm'lft'-uﬂ:le:'%"‘L

an't birignored.

Poised for combat on the Willow Springs,
California, test track, 14 midsize family
sedans line up for battle. Flanking Pontiac's
new Grand Am GT [second from left) are
the segment’'s pacesetters: the new Toyota
Camry, Ford Taumns and Honda Accord,
America’s best-seller for the past two years.
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Another short suit is the 3-speed automatic. Most of
the competitors have 4-speeds, which are generally
smoother and better matehed to engine output.

Az for the Skylork itself, we were impressed with the
rur||:.-rt1]un|':n'_'. look of the new interior, its wealth of an-

; ssigned detail touches, The
ape provides handling
¢ in this test group. Braking per-

I I_ h-.* top

reactions of our test crew, we think

tyling will be a strong suit. It tends
rs—we were about equally divided
il hate, with no middle pround—and it
nm’ri:um_ else, Inthis game, anonymity

dmn‘t luuk

Tanot an asset,
"~ lts other strong suit s price—several thousand be-
low a comparably equipped Honda of Ford le.u 18,




FAMILY AFFAIR

Chevrolet Lumina
Euro 3.4
The Lumina was by far the biggest
car in this test group, Even though
the Chevy Corsica would have been
more consistent sizewise, Chevy posi-
tions the Lumina as its Aeccord com-
petitor, and we were guided by that.
Our Lumina Euro 3.4, equipped
with GM's dohe 24-valve 3.4-liter V6,
carried a higher sticker than the 4-cyl-
inder Lumina, but it's no more expen-
sive than a loaded Accord EX and less
thana VG-powered Camry LE,
Besides the sporty styling, what
sets this car apart is lots of muscle.
Unlike so many 4-valve engines, the
3.4 V6 has plenty of low-end grunt
and gobs of midrange go-power.
Mated to a 4-speed automatic, the 3.4
produces 200 hp and 215 ft.-1b. of
torque—enough to make this big
(3361-pound) sedan the absolute
quickest in our acceleration test runs.
For all its size, though, the Lumina
didn't offer az much rear-seat legroom
as some of the other cars, and its con-
trol/instrument layout eame in for
considerable test-crew criticism, cog-
metically and functionally, Like the
other GM cars in this test, the Lumina
lacks an airbag, although our Eure 3.4
did have antilock brakes.

ups tested here, but if they're short on
glamour, they're long on value.

Our Spirit tester was equipped
with a smooth 3.0-liter sohe Vé—built
by Mitsubishi—that gave it decent ac-
celeration. It's also quiet at almost
any speed, which helped us appreci-
ate how little wind noise there is.

The Spirit's formal roofline pro-
vides good headroom fore and aft, but
rear-seat legroom is a little tight.
Trunk space is modest, and the lift-
over is high. Interior appointments
and materials seem merely adequate,
something that can also be said for the
instrumentation,

Still, we're talking about value
here. The Spirit's combination of
snappy exterior cosmetics, smooth

FORD TAURUS

Although the Lumina's handling
wasn't at the top of the test heap, its
big 225/60R-16 Goodyear Eagle
GT+4 tires gave it plenty of grip.
They also did a good job of getting all
that 3.4 muscle onto the pavement,
which is what this Chevy is all about.

Dodge Spirit ES

The Spirit—and its Plymouth twin,
the Acclaim—may seem humble

powertrain and quiet operation at a
reasonable price should earn it a spot
on tight-budget shopping lists,

Ford Taurus LX

It's hard to tell that the Taurus has
had its first major redesign since it
changed the shape of American se-
dans back in 1986—until you climb in-
gide. Then a number of thoughtful re-
visions begin to present themselves.
The power window and door lock

——
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switches, for example, are mounted
on the horizontal part of the armrest.

The instrument panel has also been
improved, and the car's 3.8in. of addi-
tional length have expanded rear-seat
legroom and trunk space, both of
which are among the best in l.his
group. Our LX had antilock brakes,

985 option. A driver's airbag 15

standard across the line, and a pas-
senger airbag is on the option list.

Ford has done an excellent job of
blending ride and handling in the new
Taurus. Ride quality, in particular, is
neck and neck with the best. On the
acceleration side of the ledger, our
test car was equipped with the option-
al ($555) 3.8-liter V6. It doesn't make
any more horsepower than the stand-
ard 3.0-liter V&, but its substantial
torque (215 ft.-Ib. at 2200 rpm) gives
the Taurus respectable low- and mid-
range punch.

Quality construction, Ford's top
priority these days, is apparent
throughout the ear, which has a solid

feel and excellent level of finish.
Will all this be enough to hu:l{_: the

Taurus regain its best-seller title? It
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was a co-champion when the question
was put to our test jury on a forget-
the-price basis. But with pricing
stirred in—our LX was inflated by
$515 worth of leather upholstery and
a $1268 option package that included
premium sound and keyless entry
—the Taurus contends with the
Camry and Accord strietly onits auto-
motive merits,

Honda Accord EX

The Accord's controls are well locat-
ed, well marked and easy to distin-
guish with your fingertips—you don't
have to take your eyes off the road.
Driver sightlines are exemplary, and

the cabin has the open feeling we've
come to associate with most Honda
designs.

Seating is comfortable, and our top-
of-the-line tester was upholstered in
tasteful materials. Rear-seat legroom
is tight compared to some of the other
cars we tested, but there's plenty of
room up front and plenty of room in
the trunk as well, augmented by a low
liftover height.

Honda still doesn't offer a V6 for
the Accord, and our tester's 130-hp
dohe 16-valve Four gives something
away to the 6-bangers, in noise and
smoothness,

{n the other hand, the Accord's all-




an excellent automotive value. It's
not hard to see why this is the best-
selling car in America.

Hyundai Sonata G
We knew going in that the Hyundai
Sonata rated as a good value. Never-
theless, the Sonata surprizsed every-
one with its roominess, quality and
all-around performance. It was quick-
est through the slalom, beating even
the nimble VW Passat, and several
drivers rated it tops in the fun-to-
drive category. .

The Sonata's usable interior vol-

ume i as good a8 the best in this

up—plenty of leg- and headroom,

nt and rear—and the Hyundai de-

signers have obviously studied at the

around performance certainly meas-
ures up to its intended purpose. It
doesn't excel in any particular area,
but it does everything well, without
fuss. Our EX model included antilock
brakes, and a driver's-side airbag is
standard in all Accords.

prices have crept steadily upward,
Our test car, festooned with a broad
range of luxury equipment including a
sun/moonroof, topped $19, 000.

The bottom line: Even at its most
expensive, the Accord continues to be

Honda sehool of control layout.,

There won't be an airbag-equipped
Sonata until the next redesign, but
our test car did have antilock brakes.
It also had an extensive list of com-
fort/convenience goodies, including
power windows, locks and mirrors,
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and a sunroof. Stir that in with con-
temporary styling, alloy wheels and a
$16,162 price tag, and you have what
we think is the best buy in the buneh.

Mazda 626 LX

The 626 is headed for change. We've
already had a look at the next genera-
tion, and we'll be driving it soon. In
the meantime, though, the current
car continues to be a solid player.,

The midsize Mazda's strengths are
excellent workmansghip inside and
out, good directional stability and bet-
ter-than-average handling. Its 110-hp
sohe 12-valve Four is pretty tame
compared to some of the engines of-
fered here, but it gets the job done,
and without excessive thirst.

Rear-seat legroom is tight by the
new midsize standards, but the 626 is
otherwise a comfortable place to be,
with nicely shaped seats and quality
materials throughout. Major controls
and switches are well designed, and
there's a fair amount of small-object

storage. Airbags aren't available.
ABSis, as an option for §1150,
Standard LX equipment includes
power windows, door locks and mir-
rors, as well as eruise control and a
good sound system. Our tester's sun/
moonroof and a'e system helped bump
the price close to $17,000. But with a
new 626 due soon, we bet you could
find a current 626 LX for much less,

Nissan Stanza SE
If you like handling, the Stanza SE
—3 for Sport—should definitely be on

your list. Its all-independent suspen-
sion and stiff chassis give it a definite
edge over its rivals when the road be-
gins to wriggle,

The 2.4-liter sohe 12-valve Fouris a
little noisy when you're extracting
maximum horsepower—I138 at 5600
rpm—but there's decent torque, and
its limited body roll helps put power
down evenly in hard cornering.

The Stanza's formal roofline adds
up to good rear-seat headroom, al-
though rear legroom is limited. The
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Look who
“Pickup of

The Dodge Dakota Club Cab V-8 was voted ~ The GMC K-3500 7.4L Crew Cab V-8. And the

pickup truck of the year by Four Wheeler Ford Flareside F-150 5.0L V-8. Probably because

magazine. With good reason,  Dakota’s Magnum multipoint

too. After all, we put a 230 electronic -

horsepower Magnum V-8 S
under the hood. Now, you'd
probably expect that it would
beat the compacts. But the big
news is that Dakota beat full-size pickups in Four
Wheeler's rugged competition. Meaning a mid-
size pickup was rated the number one choice
of any new pickup on the road. Betterthan 4
the Chevy K-2500 HD
Turbo Diesel V-8.

-f’
N

e Sl



picked up
the Year,”

fuel injection system makes for a powerful

4x4 that can do it all. Like accelerate
from 0-60 quicker than any

of the compe-

But also tackle gravel roads and backwood
& mountain trails, Four Wheeler's ngorous
.. tests proved it. Perhaps the best news

? ¢ about the 1992 pickup of the year is

titors in Four that the Dodge Dakota also has the
Wheeler's = “S22IL=1V  Jowest list price of any of the pickups
tests. samganvs  FOUr Wheeler magazine tested. Which is an

excellent reason for you to pick one up.

Cadl 1-800-4-A-DODGE
for a free product brochure.

Advantage: Dodge

Dodge
e

BLY OR LEASE AT YOUR DODGE DEALER.

Doclde renims vou o Tremd Lightlv!™
tathent vt oo off roel. Anel buuckde up for sefery.

Didge Dot LE Choh Cish
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BOATING

An inside look at Dennis Conner’s high-tech Stars & Stripes, the boat to
beat for the most coveted trophy in the world—the America’s Cup.

BY JOE SKORUPA, Boating/Outdoors Editor

® [t's an awesome feeling
to be at the wheel of Stars
& Stripes, Dennis Con-
ner's high-tech $3-million
America's Cup yacht.
This is especially true to-
day, the day Conner
stuns the world by an-
nouncing he will not build
a second boat. Most of his
competitors are mount-
ing expensive multi-boat
campaigns, a technique
pioneered by Conner
himself, but the most fa-

America’s Cup (AC) solo—a vietim of the recession
and a shortage of sponsorship funds.

| steer the one-of-a-kind carbon-fiber sloop out of
San Diego Bay past the sandy cliffs of Point Loma.
Just as we round the point, a blast of wind jolts the
immense Kevlar and Mylar sails. The boat heels
over sharply. The boom swings overhead. The co-
balt-steel stays and Kevlar lines strain with groan-
ing noises like those of a bass violin string tightened
to the breaking point.

Instantly, the 16-man crew springs into action.
Heavy winds ean send 250,000 ft.-1b. of torque
through the boat’s 110-ft. mast. The erew hustles
around the deck at full tilt—working grinders, ad-
justing lines and produeing an assault on the senses
that sounds more like a locomotive than a sailboat.

Suddenly, the words of competing AC skipper
Bill Koch leap to mind: “The forces these boats gen-
erate are almost beyond comprehension. The best
boat on the water will be the one that crosses the
finish line first in the deciding race and then de-
structs because of the pounding it’s taken.” After
watching the Japanese crew break a half-million-
dollar mast and then breaking two himself, Koch

actually called the new
AC boats “dangerous.”

Will the mast break
while I'm at the helm?
Where is Conner, any-
way? I look around and
spot the steely eyed skip-
per on the other side of
the boat with tactician,
Tom Whidden, calmly ob-
serving the data displays
and the performance of
his crew.

Finally, Conner comes
over and grabs the wheel.
He turns to starboard,
and as suddenly as the
commotion began, calm returns, Later, after other
guests take their turns at the wheel, one GM execu-
tive confides to me, “You know, I've ridden in an
Indy 500 pace car on race day at 100 mph, but steer-
ing this sailboat at 15 knots is a much bigger thrill."”
I know what he means.

mous sallorin the worldis Stars & Stripes crewmen attack the primary winch grinders,
foreed to defend the 1992 while Conner [wearing white shirt) plans strategy.

Computers and Cadillacs

Next to the huge motor fan at the end of the 100-ft.
tunnel, a technician appears to be the size of an ant.
Each of the fan's six fixed-pitch blades is a 24-ft.
behemoth of laminated Sitka spruce. At full rpm—
powered by a 4000-hp electric motor—the fan gen-
erates a precise flow of air that reaches an impres-
sive 150 mph.

This is the state-of-the-art Aerodynamies Lab
located on the 1000-acre compound of the General
Motors Research (GMR) Technical Center Labora-
tories. I'm getting the grand tour from Nils Muench,
GMR's executive director of physical sciences.
Each of the engineers and technicians [ meet on the
tour is a recognized expert in the fields of artificial
intelligence, structural analysis, computational flow,
mathematical modeling, statistical reduction,

P PHOTIOS BY SALLY SAMING [LEFT) 5|
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design
struction efficiency and boat speed.

STARS & STRIPES

1. SPINNAKER—Tfipstop myfon
2, FORESTAY-—cobalt stesl
3. TOPPING LIFT—Xeviar rope
4. AFTERGLIY—Kmviar ropa
5. FOREGUY~=Keviar rope
&, HULL —carbon fiber with
MNomex care
+ MAST—carban fiter
. SPREADERS—carbon fiber
. SPINMNAKER POLE—
carbion fiter and Keviar
LSIDESTAYS—oobalt steal
. DECK HATCHES—
sl stowage
L NAATNSAIL—Keviar
anct Mylar
. BATTEM-—carbon
fityer
. JUMBO DISPLAYS—
digital instrumesnts
. BOOM VANG—
carbon fiber,
Feycirauiic
. BOOM—
carbon fiber
and Kesdar

= L

17. PRIMARY WINCH
GRINDERS

18. PRIMARY WINCHES

19. TAILER'S PITS—jID
trirmmeer s position

20. MAINSHEET
GRINDER

21. KEEL—carbon fiber

22. TRIM TAB—carbon

fityer

23, BA

LOCATED HERE

Hudl ided
analysls using l:m?i“}.

|

25. MAINSHEET PEDESTAL—
istand of hydraubic
cantrois and winches

26. INSTRUMENT DHSPLAYS
AND COMPASS

27. STEERING WHEELS—
rudicer controds

28. RUNNING BACKSTAY
GRINDER

29. NAVIGATION COMPUTER

30. AFT HATCH

31. RUNMNING BACKSTAY

JCHES

. MAINSHEET TRAVELER

. RUDDER BEARING

. ANTENNAS FOR DATA
TELEMETRY AND GPS

. PERMANENT BACKSTAY—
cobalt steel

. SPINMNAKER SHEET—
Keviar rope

. RUDDER—carbon fiber
and foam

. WINCHES FOR
HALYARDS, LIFTS
AND HOISTS
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Engineers prepare a one-third-scale model of Stars
& Stripes for testing In the GM wind tunnel,

aerodynamics and wind-tunnel testing.

One of Conner's first acts after lining up
Cadillac as a prime sponsor, i 1990, is
to press for access to these experts and the
leading-edge tools they work with, Thisiza

controversial request for top GM brass,
becanse work performed at GMR is highly
sensitive in nature, After some internal de-
bate, Conner's request is approved, but
with two caveats: 1. No budget, and 2,
Work is to be done afterhours,

Muench, a devoted sailor and long-time
{an of AC racing, pitches the concept to his
GMR colleagues, He finds it surprisingly
easy to line up a team of top engineers. Fif-
teen months later, roughly 100 GMR staff-
ers are involved in the project, with more
than 70 required to sign strict confidential-
ity statements.

Full eredit for designing Stars & Stripes,
of course, doesn't reside with GM. That
honor is reserved for a team headed by Da-
vid Pedrick, Alberto Calderon and Bruce
Nelson. This talented team, handpicked by
Conner, created what many believe is the
fastest boat of its kind within narrow AC
confines, by balancing such factors as mast
height, hull size, hull weight, sall area, keel
depth and ballast.

But make no mistake about it, the volun-

STARS & STRIPES [ Flease tern fo poge 126)

o HULL CUTAWAY

; PAINT

CARBEOM FIBER

Overall length: 65 ft Overall length: 75 f NOMEX

PR ILLLISTRATION BY ADOLPH E. BROTRMAN

Waterfire lergth; 45 ft Waterline length: 55 it
Beam: 121t Beam: 16ft
Weigh: &0,000 It Weight: 40,000 Ib
Draft: 9 fi Draft: 131
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AUTOMOBILES

A flyer joins the fleet.

our last lor

"i‘iﬂ.-

@ In the five months since rm test up-
-:lllIIH
v I
ot new LT-1 engine,

In this
minivan ar
Convertible with Ch

Lo our iu_‘.'-n:- Previa
omer—a Y2 Corvette

Chevrolet Corvette Convertible

The last time we tested a Corvette was 1987, Since that
time, s0 many changes, upgrades and improvements
have been made to the car that we thought it time to
take another look at America's premier sports car.
||| fact, v changes have been made since "87
hat you Luh.llllll st consider the "92 an all-new car. The
we tested didn’t have 17-in. wheels and tires (added
in '88), bigger brakes with improved antilock capability
("89), a removable hardtop for winter ("88), fully adjust-
able sport seats (option in "87), electronically controlled
suspension ('89), analog gauges ('90), Automatic Slip

20 m

54 PN PHOITCES BY ROY ATTAMIAY

sered lots of

Red

TV ¥
cues ("91), One other thing the '87 tes * didn't have
was our "H2's 346,000 sticker priee. That's about $10,000
more than the 87 cost

We took delivery of our test car right after the first of
the year. It had 904 miles on it when we picked it
Chevrolet’s garage in New York City
ly has 2200 miles on it
enjoying our time with it,

The new LT-1 engine (see page 86, Oct. 91
out a mighty 300 h power, We ean persona
that there are virt no cars on the road thi
up with the Jorvette should you want tom
right foot to the floor and blow the doors off the uppnwt-
tion out of a tollbooth. And when you overcook it in a
turn, the ASR traction control system regulates throt-
tle, brakes and engine power automatically to keep you
out of the weeds.

The car cur

Vi are thoroughly
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In fact, the ASR—plus the new Goodyear GS-C tires
—keep you virtually locked to the road no matter how
you drive this car. And in all weather. We've been
amazed several times at how fast you can drive this Cor-
vette on wet roads and still be safe and secure. By the
way, if you want to act immature and smoke the tires
coming out of the McDonald’s parking lot to impress all
the IROC-Z guys, all it takes is a flick of a dash button
and the ASR shuts off.

Despite the mighty power output of the L'T-1 engine,
we are averaging 19.3 mpg thus far. That’s in mixed
highway driving and New York City traffic. And witha
heavy right foot.

The one thing we do not like is the interior design.
The newer interior feels much more cramped than the
old design. And although we didn't eare much for the old
digital and graphic information panel, the current ana-
log gauges are virtually useless except for the tach and
speedometer. All the other gauges are tiny, hidden be-
hind the steering wheel and indistinguishable from one
another. We're passing the Corvette on to another edi-
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tor for the next update to see if this is a universal com-
plaint or just a personal negative. —Joe Oldham

Buick Park Avenue Ultra

We've been piling up the miles on our Park Avenue Ul-
tra, and the odometer has just blipped past 10,000, Six-
thousand miles in four months in this car has given us
excellent insight into why Buick is the only car manu-
facturer that was up in sales in 1991 for both the model
and calendar year. The only one, including imports.

The Buick Park Avenue is, simply, a fine automobile.

We like driving the Buick. It is big and roomy inside,
yet seems trim on the outside. In fact, the proportions
of this car are about perfect for a car of this class.

Ditto on the car’s ride and handling. Our test carisa
Park Avenue Ultra, which means it has a special ride
and handling package that is available only as an option
onother Park Avenues. It warks. Our test car rides like
a luxury car should, soaking up bumps and road imper-
fections, yet remaining flat and stable when pushed
hard along a country road. We would rate the ride and
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BUICK PARK AVENUE ULTRA

handling of this car equal to much
more eXpensive cars,

We're still getting over 23 mpg on
our test car and we still wish the car
had a little more power—a complaint
supposedly cured in the "92 Ultra,
which earries a supercharged 205-hp
version of the 3200 V6 under the hood
as standard. Our "91 test car has the
normally aspirated 170-hp 3800,

Since our last report, we've had ab-
solutely no mechanical problems with
the car to report. So the only thing we
can talk about that we don't like is the

color of our test car. It's silver with
gray leather interior. But we can't
complain too loudly since we ordered

it this way. —Joe Oldham
Suzuki Swift GT

Driving in New York City is neither
for the fainthearted nor the fragile.
Which is why we continue to eherish
the Suzuki Swift GT. With 6232 miles
of mostly Manhattan motoring on the
clock, it has yet to utter a squeak of
protest—or a rattle.

Aszide from a bit of New Jersey

56

commuting, our 3wift GT has been
out of town only once, an excursion of
about 120 miles to Seranton, Pennsyl-
vania. It's a better interstate ride
than you might think—the sports car
seats deliver surprisingly good cruis-
ing comfort, and fuel economy spikes
up toward the 45-mpg mark.

But at heart this little pocket rocket
is a street fighter, fast on its feet and
small enough to make avenues of tiny
seams in heavy traffie.

The only recurring complaint in the
logbook continues to be excessively

OLDSMOBILE
CUTLASS
SUPREME

high steering effort at low speed. But
these same complainants also love the
sports car feel that goes with it,

So far, our only problem has been a
broken rear side window—a conse-
quence of someone leaving a jacket
vigible on the back seat when the car
was parked on the street, Otherwise,
the Suzuki's subdued GT trim and
tiny size have kept it from attracting
much unwanted attention.

The Swift's average fuel economy
continues to hover at 33.0 mpg, which
we think is pretty good, considering

the dodge-"em car derby of its every-
day life. We can think of other econo-
boxes that would probably do better.
But it's hard to think of une that would

be this mueh fun. —Tony Swan
E evrolet C2500
Iverado

Unlike most of our long-term test ve-
hicles, this one has spent almost all of
its 11,457 miles on the open road, usu-
ally with several hundred pounds of
tools and racing spares in the cargo
box and a U-Haul car transporter, re-
plete with race car, hooked on behind.

The Chevy’s big 454-cu.-in. V8 en-
gine thrives on this kind of work, and
seems to keep getting stronger as the
miles accumulate.

About the only symptom of all this
hard work is the 454's heavy thirst at
the gas pump. Loaded fuel economy
runs between just under 10 mpg in
hilly going to almost 12 on long, level
stretches. Without a load, it's turned
in as much as 16 mpg.

About the only problem that’s
showed up in the loghook is an elee-
tronic aberration early on—an oil-
pressure gauge that would occasion-
ally indicate off-the-chart pressures.
But that's long since leveled out. We
algo noted a bit of oil consumption—
3 quarts in the first 5000 miles—but
with the engine broken in, consump-
tion has gone down to almost nil.

One other note: Our Chevy came
with a semisoft plastic bed liner,
which we recommend to anyone who
plans to carry loads that might slide
around in the cargo box.

—Tony Swan

Toyota Previa LE

At nearly 12,000 miles on the odo, our
minivan is being returned to Toyota,
Not unscathed, either. First off,
there's some thankfully minor dam-
age to the paint on the passenger side,
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courtesy of the Stalag 13 parking lot
(“1 know nothing!"™).

The driver's-side power window
was sticky, and needed a slight push
by hand to make it slide home the last
few inches. I say was because the
problem healed itself before we got
the thing into the dealer.

We've all been impressed with the
in-dash CD player—best factory ster-
e sound of any vehicle we've driven
under 40 grand. At least until one of
the rear-seat woofers either un-
screwed itgelf from the bracket or just
self-disintegrated.

These minor annoyances aside,
we've had no trouble whatsoever,
Fuel mileage has been disappointing,
but considering the service it gets
—ecommuting to and from Manhattan
through the gauntlet of the George
Washington Bridge's commando-
style traffic jam—we won't complain
about not being able to break the
20-mpg barrier. Freeway driving,
eruise-control style, does approach 21
mpg, not bad considering tf'lle interior
volume and full-time 4-wheel drive.

—Mike Allen

Idsmobile Cutlass
upreme
The real reason we ordered this long-
termer was an interest in the new
3.4L Twin Dual Cam engine. And an
interesting engine it has been. While
remaining docile under your right foot
in normal driving, the 4-cam 24-valve
V6 makes enough oomph to embar-
rass most sporty cars away from a
traffic light. Here in the Big Apple the
bogie to meet is the outrunning of the
default taxicab to the far side of the
default intersection by one car length
plus 1 in. That gets you in front of the
cab before you have to elam on the
brakes for the double-parkers on both
sides of the street. The Olds does this
readily, much to the dismay of a lot of
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guys driving yellow Chevy Caprices.
‘e reported in our last long-term
update that the a'e had packed up.
e dealer fixed it in about 3 minutes,
as the problem was an electrical con-
nector in the engine compartment.
The only other complaint has beena
slight pulsing in the brakes, We can’t
tell vet whether it's the brake discs
going out of true or just a square tire.
Come to think of it, with the road sur-
face as cratered as NYC manages to
keep it, we'll bet on the tire. At any
rate, it's minor and we're waiting to

our last installment of the long-term

saga turned out to be an oil drain plug
that wasn't snugged down more than
finger-tight, something we rectified
during an oil change, Since then, oil
consumption/leakage has been close
to zero. Fuel economy on the highway
isa tad over 20 mpg. But between the
stiff off-road-quality suspension and
the tire noise from the M/S rated
tires, we don't usually take this one
very far on the turnpike.

We have had it in some seriously
deep, fluffy sand—the kind that sucks

take the car into a dealer for its next
scheduled maintenance to get it
looked at. —Mike Allen

Dodge Dakota Sport V8
This is one tasty-looking truck. The
side graphics are perhaps a little more
subtle in the metal than they seem on
the magazine page, but nothing else is
subtle about it. Its tall stance, chrome
rollbar and seriously large tires at-
tract plenty of urban cowboys here in
the wilds of New Jersey.

The minor oil leak we mentioned in

up all the horsepower you have to
spare. Some small pickups have a
tough time here—because they have
smaller engines. You wind up buzzin
the engine, making a lot of noise anﬁ
not making much progress in granny
gear. The 318-cu.-in. V8 engine lets
you stay in high-range dwd, and just
leave the gearshift in Drive,

Our only real complaint about
driveability is overly harsh part-
throttle shifting. Okay, it's a truck
—that excuses the stiff ride, but not

the shift quality. —Mike Allen
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CHEVROLET
LUMINA
EURO SEDAN

Now there’s a sport

sedan that knows how
o handle Mother Nature,
A car engineered

to help keep you in
control when the road
or the weather takes a
turn for the worse.
With the confidence of
standard 4-wheel anti-
lock brakes (ABS).

(Once you've used

them, you'll never settle
for anything less.) The
response of a 200-
horsepower, 24-valve
Twin Dual Cam V6

(on 34 sedans).

The crisp agility of a
Corvette-inspired rear
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vima Euro 3.4 Sedan shown.  See yvour Chevrolet dealer for perms of this limidted warmanty, Chevrolet, the Chevn|Srisemblams 1'I‘
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suspension. Front and 1992 Lumina Euro Sedan Bumper to Bumper Plus
rear stabilizers. And Features: » Unsurpassed Warranty for 1992 models.f
touring tires mounted COrrosion protection.

on aluminum wheels. * Room for six adults.« 24-

So even if you can't hour Roadside Assistance

change the weather, it for 1992 models.*» Full- THE HEARTBEAT
doesn't have 1o spail coverage, no-deductible, OF AMERICA IS
your day 3-year/36000-mile WjNN ING.



ELECTRONICS

New technologies use satellites to expand television use.

BY STEPHEN A. BOOTH, Contributing Editor; PM lllustration by Jeff Mangiat

® To outer space and back—it's a long way to go for a
movie, a pizza or to cast a ballot. But if two companies
have their way, you'll be able to obtain all sorts of prod-
uets or services without ever leaving your living room.
You won't even have to dial the telephone. All vou will
have to do is aim your trusty remote control at the tele-
vision and let space-borne satellites handle the rest.
Futurists predicted long ago that TV someday would
evolve beyvond its merely passive role and become an in-
teractive communications link between the average
household and the outside world. That someday could

SkyPix and TV Answer are two new
technaologles that will use sateilites to
offer a wide variety of video services.
The new devices work through your
television set.

arrive very soon in the form of two new technologes
called SkyPix and TV Answer.

Both rely on geostationary satellites orbiting some
233,000 miles above Earth, Both make extensive use of
digital computing. But the similarities end here. Sky-
Pix puts you within a fingertip's reach of 35,000-plus
movies or delivers a ballgame that isn't carried on loeal,
network or cable stations. TV Answer lets you compete
in game shows, participate in polls, pay your bills, bal-
ance your checkbook, shop from home and program
your VCR in one step—all through yvour TV,




Direct-broadcast TV
With 80 channels of movies and entertainment operat-
ing around the clock, the SkyPix system might spare
yvou those trips to'the mall to rent videos. The heavens
light up this month, when SkyPix receivers and their
tiny dish antennas are slated to go on sale at electronics
and department stores around the continental U.S.
SkyPix, based in Kent, Washington, bills itself as the
first direct-broadeast satellite (DBS) service. Until
now, home reception of satellite TV signals entailed
aiming the dish antenna at one of many satellites, then
tuning the satellite receiver to the frequency of a specif-
"ie trangponder oy channel on that satellite to display the
desired program on your TV set. Most “birds” have
about 24 transponders, and each transponder can carry
only a single program at a time. Although the satellite
TV signals travel on microwave frequencies, these sig-
nals are analog waveforms, similar to the ones trans-
mitted by land-based broadeasters and cable operators,
The SkyPix system represents a breakthrough in the
way satellite-borne programming is transmitted and
received. To begin with, the signal is digital—the com-
puter lingo of zeros and ones used to store music on a
, tompact dise. By using a complex process that SkyPix
won't revedl, the signal is compressed before transmis-
sion and later reconstructed at the set-top receiver,
Because of this digital compression,
SkyPix can send eight channels of pro-

gramming simultaneously from a single transponder.,

At the outset, SkyPix says it will transmit 80 chan-
nels from a single satellite. Overall, the system and the
receiver are capable of handling 250 channels, Because
the transmission comes from one bird, the 3-ft. dish
antenna needs to be aimed only once. And since all 80
channels arrive at the SkyPix receiver simultaneously,
there's no need for viewers to tune to specific transpon-
der frequencies. Instead, users make selections on a
program-by-program basis, using a wireless remote
control to piek from on-sereen menus. The sleek set-top
receiver does the rest.

Fast viewing
The abundant channel capacity of the SkyPix svstem
brings two benefits to TV households: variety of pro-
gramming and frequency of scheduling. Unlike other
TV delivery systems, a movie is not limited to show-
ing=, say, every 2 hours, By transmitting the same pro-
gram over multiple channels, the movie can have differ-
ent start times just minutes apart. This means
you can call up the SkyPix menu at any time of
the day or night, select a program you wish to
view and see it from the start by the time you've
nuked the popeorn, '
In fact, SkyPix says its programming schedule is
really dictated by viewer demand, For example, of
the hundreds of feature films offered each month,




SIGNALS FROM SPACE

the volume of viewer selections deter-
mines the number of channels allotted
to any one movie and the frequency of
its start times, A hot title such as
“Terminator 2" might air as often as
every 15 minutes. Meanwhile,

older movies might be
available only every 2 hours,

Besides feature films, the DBS ser-
vice will offer live events, including
sports and concerts, as well as special-
interest programs such az educational
and kids’ shows. A monthly subserip-
tion to SkyPackage will bundle sever-
al TV superstations, SkyNews (the
system’s own news network), Sky-
Kids and other programs,

Variable pricin

SkyPackage, tentatively priced be-
tween $9.95 and $12.95, is the only
regular subseription service SkyPix
will offer, Anything else you watch
you'll have to buy a la carte, or pay-
per-view in TV jargon,

According to SkyPix, pricing has
vet to be finalized, but it will vary ae-
cording to the Fru;.,rmm. For example,
arecent box-office hit might sell for $3
or $4, while an oldie-but-goodie goes
for a buck or s0. Live events would
cost more, You ean tape the programs
on your VCR, but this will cost extra.
There's an anticopying code on Sky-
Pix programs, to prevent unautho-
rized recording. If you wish to tape
the show—a choice you make through
the on-sereen menu—the anticopy
code is removed for a fee that goes to
pay a copyright royalty to the movie
studio.

You also use the receiver to call
SkyPix HQ for other transactions.
These include sending messages to
another SkyPix owner, perhaps even
a gift of some programming. The tele-
phone gets ready to dial whenever
you call up the menu (literally) to or-

der a pizza or any other shop-at- 8

home item from a participat-
ing service. The tollfree line
places your order with SkyPix
Central, which beams up the
order to the satellite for relay
to a SkyPix receiver at the
participating pizza joint near-

&2

e

est you. The shop ae-

knowledges your order through the
satellite system, and the confirmation
and delivery information appear on
your TV sereen. All of this transpires
in legs time than it takes to read this
paragraph.

Besides the 250-channel capacity,
the receiver ean be upgraded for high-
definition and widescreen TV recep-
tion. In the meantime, picture quality
is the best around. At 430 lines of hori-
zontal resolution, SkyPix not only ex-
ceeds broadeast TV (330 lines) and
VCR (240 lines), but is the best reason
to date for buying a 400-plus-line Su-
per VHS VCR.

There's an RS232 computer port on
the SkyFix receiver, In the future,
this will permit computer-to-comput-
er communications, including the
downloading of upgraded programs

from software suppliers. And finally,
as more powerful satellites are
launched, dish-antenna size might be
reduced to 12 or 18 in. The SkyPix re-
ceiver with dish is currently priced

around $700, plus a $150-minimum in-
stallation charge.

Radio communicator
Whereas SkyPix is an entertainment
and services provider with its
own communications sys-
tem, TV Answer hills it-
self as a communica-
tions hub that can tie
together any number
of independent, alter-
native programmers
and services, Instead
of linking its head-
quarters to the home via telephone,
TV Answer's satellite-based system
communicates to subscribers indi-
rectly, via radio.

More precisely, TV Answer would
uge a new form of radio similar to the
cellular radio-telephone technology
now widely in use across the U.S. The
concept, called Interactive Video
Data Service (IVDS), has been ap-
proved by the Federal Communica-
tions Commission, So TV Answer's
IVDS could reach your home this
Vear,

The TV Answer transmitter/re-
ceiver is a sleek component that at-
taches to your TV set, It comes witha
wireless remote control fashioned
more like a ray-gun pistol than a con-
ventional zapper. On the back panel
there are inputs for a TV antenna or
cable lead, VCR, videogame or other
pProgram sources.

A stubby antenna on the TV An-
swer box is your link to the outside
world. The box communicates with
the local cell site, or relay station, via
low-powered radiowaves in the 218-
to 218.5-MHz VHF frequency band.
Each eell site can handle about 10,000
homes, ora 4-mile radius

As the cell site receives radio sig-
nais (rom the home, It converts this
data to microwave frequencies that
its gatellite transmitter uplinks to a
communications satellite in space.
The satellite relays the signals back to
Earth, either to the TV Answer cus-

Sy Pix beams 80 channels into your
home via a small dish antenna that Is
easily installed.
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2 Ways To Small Problems Around
The House Becoming Big Ones
Gutter And Roof Care

Driveway And Floor Maintenance
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HOMELITE

R The no clippings,
\ . noraking,nobagging ___
muiching mower. A

¥ A
Lightweight and maneuverable, yet
rugged and dependable, Home I|h_ s
100% dedicated push and
self _L'l.-upalled mulching mowers
e — are rated Best Buy by a
leading consumer magazine.
The quiet, easy-start Briggs
& Stratton QUANTUM = =
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and rellable performance e ey
(available in 4, 5 and 5 hp.
. electric starl
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’ - | There they decompose,
. reducing the nead for
fertilizer and water, And
- " mulching does nol cause
S et & : any thatch buiicup
L "’ Homelite mulching mowers
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The 20" cast = T g reserva the environment.
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aclion design is lighter
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Lirnited Warranty
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GUTTER
'MAINTENANCE

| TEXT AND PHOTOS BY
MERLE HENKENIUS

® If your home has a basement, noth-
ing you can do to protect your foun-
dation is more important than main-
taining your home's gutters and
downspouts. If your basement leaks,
for reasons other than high seasonal
or static ground water, improved gut-
ters will also help.

Here's why. Easemenl; walls leak
and buckle inward because too much
rainwater is allowed to collect against
them, saturating the soil below.

The problem is compounded be-
cause the 3 ft. of soil next to your foun-
dation is all fill. It was put there after
the basement walls were installed, As
such, it is likely to be the fluffiest,
least compacted, most porous and
most water-receptive soil on your
property. And it will stay that way.
Fill dirt can never be as solid as soil
that hasn't been disturbed.

Because wet soil has greater densi-
ty than dry soil, it expands dispropor-
tionately when it freezes. And be-
cause of the solid, undisturbed soil out
in the yvard, this expangion has no-
where to go but into the basement
wall, which has design strengths that
are mostly vertical, not horizontal.

Of eourse, when spring arrives, the
goil thaws and compresses again, But
unlike the horizontal expansion, this
reduction in volume is likely to be ver-
tical, That's right, the soil next to
your home drops slightly, encourag-
ing even greater aceumulations of wa-
ter. Even in areas where freezing is
not a problem, the mere weight of sat-
urated soil can do damage to base-
ment walls.

As you can see, you don't need to
travel too far down this road before
gutter maintenance starts to make
real sense, especially when you eon-
sider that the entire project will cost
you next to nothing. It's simply a mat-
ter of directing the water that falls on
your roof as far away from your house
as possible.

im ng ground slo

If the soil u.rgugd your hm‘neras set-
tled, so that rainwater flows toward,
instead of away from the foundation,
you'll need to correct that problem
first. Simply bring in enough soil to
create a steady slope in the right

|
]

1 Use a narrow drywall or putty knife to remove old leaves and plne needies from gut-
ters. Just scrape the bottom of the gutter clean so water will run freely.

2 Remove stubborn clogs from down-
spouts using a garden hose to force a
strong stream of water down the plpe.

3 Seal gurter joints with a special lap seal-
ant avallable in caulk tubes. Make sure the
gutter Is dry before applying.

4 To keep debris from clogging down-
spout, insert a ball-shaped screen In top of
spout. The screen Just slides into place.

§ Toinstall a full gutter screen, just roll out

screening, cut it to length and force the top
edge under the bottom shingle course,
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direction. Ideally, the grade should
start 6 in. above level at the founda-
tion, and slope away from the house
for at least 4 ft. Keep in mind that
these are finished grade dimensions,
and that new soil will settle a couple of
inches onee in place. To avoid insect
infestations and dry rot, however,
hold the soil below the sill plate and
giding by several inches.

Cleaning and
iring gutters

Gutters that spill water often do so
because they are packed with leaves
and other debris, or because gutter
brackets have come loose. These two
conditions are often related, as the
weight of a full gutter often loosens
the brackets.

The first order of business is to
¢lean the gutters thoroughly. The
best approach is to use a 3-in. drywall
knife or even a child's sandbox shovel.
Just scrape the blade along the bot-
tom of the gutter, lifting out the mud-
like layer of decomposed leaves, as
well as the fresh leaves (Photo 1).

This done, clean the downspouts by
foreing a garden hose (with water
running) down each spout from above

(’ =

8 Tolift asagging gutter that Is supported
by brackets, remove the nalls, reposition
the brackets and nall in place.

11 A folding downspout extenslon Iz a
great substitute for a splash block. To at-
tach, first drill pliot holes in both pieces.

(Photo 2). What the weight of the wa-
ter doesn't knock loose, the end of the
hose will, and you won't have to disas-
semble the entire downspout. Final-
ly, go to the far end of each run and
wash all remaining soil and leaves to
the downspout, flushing the entire
system. With the gutter elean, re-
place any loose or broken brackets,
restoring the original slope toward
the downspouts,

If the gutter has been leaking from
one or more splice joints, you'll also

& To secure the screening, attach it to the
gutter brackets using wire or plastic electri-
cal tles like the one shown.

9 Secure altdnwmpnms.tn the house with

brackets. Attach the brackets to the spouts
using shestmetal screws or rivets.

12 Join the extension and downspout
with sheetmetal screws. One screw on

each side of the downspout s enough.

want to seal those, Wait until the gut-
ter is dry, and then caulk each joint
with gutter and lap seal (Photo 3). Be-
cause a good bond is required for lon-
gevity, be sure to clean any dirt from
under the joints beforehand. Usea

ocket knife or whatever tool you

ave that can be worked under the
edge of thel“iuint. Gutter sealant
comies in caulk tubes and goes on easi-
ly. Just lay a bead along each side of
the joint from one edge of the gutter
to the other.

7 Torestore the proper slope to a sagging
gutter, remove the gutter splke, lift the

gutter and redrive the spike.

10 Tohelp carry rainwater away from the
foundation, be sure to Install splash blocks
under all the gutter downspouts.

13 Once instalied, the folding extension
Is easily lifted up and out of the way when
you're mowing close to the house.

66
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In:tllllng gutter screens

One way to keep leaves and debris out
is to install screening over the gut-
ters, Gutter screens work well except
in two situations.

The first is when the offending
leaves or seeds are small e h to fit
through the screen. Pine needles and
Linden tree seeds, for example, turn
cleaning screens into more work than
cleaning gutters without screens.

The other situation has to do with
climate. In the northern third of the
country, gutter screening can cause
some serious problems. The problems
oceur when a heavy layer of snow and
ice is caught in the sereening and on
the eve of the roof when the snow
starts tomelt. As temperatures warm
to above freezing during the day and
then drop below freezing each night,
melted snow is foreed by the ice coat-
ing (on the sereen) up under the shin-
gles and down into the soffit. From
there, it makes its way into an exteri-
or wall, which becomes a costly mess,
While this scenario can also oceur
without gutter sereening, the screen-
ing does appear to exaggerate the
problem.,

It's also worth mentioning that of-
ten a gutter will remain relatively
clean without screening, but will still
overflow because the small down-
gpout openings plug up. A solution
here might be a simple downspout
screen, which allows debris to build
up around the screen but still permits
water through the downspout open-
ing. These screens are simply p
into the downspout fitting and are
held in place by gravity and tension
(Photo 4). You will occasionally need
to clear the area around these down-
Spout screens.

But if complete gutter screening
seems right for you, simply roll it out
and tuck the upper edge under the
bottom layer of shingles (Photo 5).
Then fasten the screen to the gutter
brackets with wire or electrical ties
{Photo 6).

Poor gutter performance can also
result from a ng gutter that al-
lows water and debris to accumulate
far from the downspouts. To repair
this condition, simﬂly loosen the near-
est fastener—either a gutter spike
(Photo 7) or a gutter bracket (Photo
B)—lift up the low section and then re-
attach it in another place.

uts and
blocks
wnspouts are an important part of
the system, because they are respon-
sible for sending the water away from

the foundation. As such, make sure
that each downspout is secured firmly
to the house, and that all elbows and
extensions are screwed or riveted in
place (Photo 9).

Downspouts should not, therefore,
terminate next to the houge. Some
form of extension is required. You can
use a 3- or 4-ft. section of downspout,
a splash block (Photo 10) or some
other device to carry the water away
from the house.

The problem with downspout ex-

tensions is that they are a constant
annoyance when it's time to mow the
lawn. To overcome this, you might try
one of many products made with just
that problem in mind. We chose a
PVC extension that is screwed direct-
ly to the downspout elbow (Photos 11
and 12). In its lowered position, it ef-
fectively carries water away from the
house, When mowing, however, it can
be tipped up and out of the way (Photo
13). All and all, it seems to be a good
cOmpromise, ™

{More Home Improvement Guide on page 69)
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The Dremel MotoTool is a
compact, high-speed rotary tool

that really gets around. With vari-

able speeds, ranging from 5,000
to 30,000 RPMs, and over 150 spe-
cially designed bits and acces-
sories, it allows you to complete
all kinds of tasks, on all kinds

of materials.

DREMEL VIOTO-ro0L

With the right bit and the right
speed you can sand, carve, shape
and rout wood. Change the hit,
adjust the speed and use the
MotoTool to grind, cut and deburr
metal. You can even use it to shape
and cut plastic or polish silver.

If we were to list all the ways
you could use the Dremel

High-Speed Rotary Tool

Moto-Tool, this ad would go on
forever. However, you can get a 9%
page, detailed guide that explains
bits, speeds and 175+ uses, in spe-
cially marked Moto-Tool boxes at
Hardware, Home Center and Hobby
Stores. Or write to Dremel, Marketing
Dept., PO. Bax 1468, Racine, Wl
53406-1468, for a free copy.




DRIVEWAY
REPAIR

TEXT AND PHOTOS BY
MERLE HENKENIUS

@ A concrete driveway wouldn't
seem to need much care. Afterall, it's
Jjust a simple slab, and concrete is cer-
tainly one of the most durable build-
ing materials that ever came on the
scene. Still, driveways do deterio-
rate, and long before they're finished,
they can look bad. There are a few
preventive measures you can handle
yourself to extend the life of your
drive and keep it looking good for
years to come,

Of course, one of the obvious ap-
pearance problems is an oil spill,
usually from your car's crankease or
transmission, or from routine mainte-
nance on your lawnmower and other
Faa—pﬂwered equipment. Fortunate-
y, a fresh oil spot is easily cleaned
with a common household product
—eat litter. Simply sprinkle a liberal
amount of cat litter onto a fresh oil
spot, and allow it to absorb the oil.

When the granules turn dark,
sweep them up and apply a second
sprinkling. This time, use a soft brick
to grind the cat litter into the oil (Pho-
to1). You don't have to bear down too
hard. Just maintain a steady, eircular
motion to achieve the best results,
When the litter is reduced to a fine
powder and remains light in color, you
will have removed all but a final resi-
due that clings to the voids in the sur-
face. Even this residue will be light in
color, however, and it will ighten fur-
ther the longerit's exposed to the sun,

The lesson? Evenif vou don't own a
cat, an inexpensive bag of cat litter is
a handy thing to have around. Lack-
ing cat litter, a light sprinkling of
Portland cement will also do the trick.
For older, more stubborn il spots,
you might consider a commercial con-
crete cleaner, ordegreaser, Commer-
cial degreasers are available from any
well-stocked concrete products deal-
er, swimming pool outlet and even an
occasional auto supply center.

The brand we chose carries the
Sure-Fix trademark, and is noncorro-
give, nonacidic and biodegradable. It
will alzo not harm grass or shrubs,
which is a big plus for people who have
invested a lot of time and money in
landseaping. Simply pour a little de-

aseron the affected area and serub
it in with a stiff-bristle brush (Photo
2). When the grease appears dis-
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1 Toremowve an oll-splll stain from a concrete drive, just sprinkle the area with cat licter
and rub the surface with a soft brick. Then sweep the area clean.

solved, hose down the area. Repeat
the whole process if the stains are still
visible. Keep in mind, however, that
over time the sun will bleach away
some of the more subtle stains.

Cracks and control jﬂll‘l‘t!

The adage in the concrete business
is that all concrete will crack. This
means that the only control the in-
staller has is in encouraging the slab
to crack in the best possible places.
While this is not completely true, asa
general rule of thumb, it's a sensible
way to look at conerete. Controlling
the crack is done by cutting a control
joint roughly every 10 ft. and install-

-
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£ Remove stubborn oll stains with com-

mercial degreaser. Brush area firmly to lift
stain, then rinse off with clean water,

ing expansion joints about every 30 ft.

A control joint is merely a groove
cut across a slab that is roughly one-
fourth the depth of the pour. In mak-
ing this cut, the installer creates a
weak spot, so that crack-producin
ground movement and traffie wiﬁ
complete the job along that line.

An expansion joint is comprised of
an oil-goaked fibrous material that
e tes one side of the slab from an-
other, Because it is able to expand and
contract with the seasons, it allows
the slab to move slightly without
causing the concrete to buckle under
pressure. These expansion joints are
what yield the regular bumps on eon-

3 To properly seal an exparsion jolnt, first
remove all the debris from the joint usinga |
putty knife or cold chisel,
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crete highways and the cracks be-
tween sections of concrete sidewalk.

The problem is that this material
breaks down over time much quicker
than the concrete does. When this
happens, the slab moves laterally but
doesn't move back. As such, it leaves
a gap at both ends. To keep this from
happening, it's a good idea to seal the
top of an expansion joint to keep it
from deteriorating and to keep water
(and resulting frost) from undermin-
ing the slab from below. The best ap-
proach is to seal the joint with a com-
Emrcin]— E urﬁtﬂljmne c;mmch

as amazing flexibility an jon.

In our case, the joint had already
deteriorated significantly and had
settled nearly 2 in. In addition to this
problem, the top of the joint was cov-
ered with damp dirt and leaves. This
presented two difficulties. First, ure-
thane caulk will not care properly
when applied thicker than % in. Our
joint was nearly 2 in. deep. Second,
our joint material had breaks init, but
the urethane we prefer is self-level-
ing, As guch, it will run out of any gap
it finds and completely dirappear.
{Nonflowable urethanes are available
for difficult situations. )

To bring the joint back to a work-
able height, we cleaned away the dirt
(Photos 3 and 4) and packed the set-
tled joint with concrete backing rod
available at masonry suppliers. The
generic name for this material is
somewhat misleading, as it’s not a
rod but a plastie-foam coil, It is very
easy to work with, and it comes in dif-
ferent sizes to bridge a wide variety of
different cracks.

Because our original joint was 1 in,
wide, we oversized to a 1Ys-in. rod,
which could be held in place by fric-
tion. We simply pr the rod into
the joint with a putty knife (Photo 5)
and capped each end of the joint witha
wooden stake. The stakes keep the
self-leveling eaulk from running out at
the ends, but you could use any barri-
er that would create a dam for it,

With the joint ready, we simply
pumped the top of the joint full of ure-
thane caulk and let it flow into a level
cap (Photo 6). Urethane takes a few
days to cure properly, and it's best to
leave it alone until it is dry. But if you
must use the drive within hours,
lightly sprinkle sand over the joint
once it starts to skin over. This will
keeg: the caulk from sticking to tires
or, for that matter, the neighbor's cat.

If you have some serap plywood
around, you can also build a couple of
simple ramps to cover the joints with.
A B-in.-wide piece of Ve-in.-thick ply-

wood nailed to two piecesof 1 x 2
scrap wood—along each edge—easily
bridges the joint. You can even drive
over the ramps if you move slowly to
keep the ramps from sliding over the
joint.

Because the whole point is to keep
water from entering the cracks in a
slab, urethane caulk should also be
used to fill control joints and any stray
cracks that have appeared.

A sealer coat
Driveway sealants are a controversial
topic in many areas of the country,
Erimarily because they are often used
y traveling bunco artists to bilk un-

suspecting homeowners out of thou-
sands of dollars. In many cases a seal-
er simply isn't needed, no matter how
clever or persuasive the sales pitch.

But mass hysteria aside, driveway
sealants do serve a purpose in some
situations. They are nearly required
when new conerete is poured in late
autumn. In this instance, a sealant
keeps water from entering the slab
and popping the surface with the first
deep freeze.

Ironically, the more years a drive-
way goes without a sealant, the less it

you choose doesn’t leave a slick sur-

used by some contractors, so be sure

actly what your driveway conditions
are, Heor
the best product for you.

with a stated coverage of 125 &q. fi.
per gallon. Asit's possible to put seal-
ants on too thick, avoid using a paint
roller or spray gun. Rather, brush it
on lightly, making sure it doesn't pud-
dle (Photo T). Here's one case where a
thin coat iz a good coat.

is likely to need one. The reason is
that normal surface grime from dirt,
car tires and, yes, oil spills help seal
the conerete. If yours is a relatively
new drive, or if you've noticed unusu-
al surface degradation, then a sealant
i probably in order. This is especially
true if your drive has a rough surface
that has been finished with a broom.
As for which sealant to use, most
work well enough—Dbut read the label
directions and disclaimers carefully.
These products require a clean sur-
face and a careful, warm-weather ap-
plication. Make sure that the sealant

face when wet. Some sealants are also
incompatible with the curing agents

to explain to your sealer supplier ex-
e should be able to choose

We chose a resin-base clear sealant

1A Y

Joint, vacuum out the smaller particies. The
Joint should be as clean as possible.

. --H: !‘*I‘ adipt

& Compiete filling of expansion joint by
covering backing rod with seif-leveling
urethane caulk, available in tubes,

=10

5 On particularly wide Joints, It's a good
idea to use Mexible backing rod to fill the
bulk of the void before caulking.

T Toseal
ply a light coat of sealant with a brush In-
stead of using a roller or spray gun.

surface, it's best to ap-

0

{More Home Improvement Guide on page 72)
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PAINTING
TOUCHUPS

TEXT AND PHOTOS BY
MERLE HENKENIUS

@ Does vour home’s exterior look din-
gv, with an occasional spot of peeling

aint? If 2o, your options may not be
imited to a costly, time-consuming
repainting. Often, simply washing
and spot-painting will bring back that
freshly painted look, and for a fraction
of the price,

The first thing you'll want to do is
wash vour home's siding. Simply hos-
ing it down won't do, nor will using a

ower washer. Like it or not, you'll
ave to doa little light serubbing with
a mild household detergent.

To save steps, buy a hose-end
brush, found in automotive stores and
general retail outlets. With this tool,
vou ean wet, serub and rinse—all
from one position. Just start at the top
and work down, doing roughly 8 ft. at
a time (Photo 1). Some hose-end
brushes even feature detergent
wells, which feed soap into the brush
along with the water, A simpler ver-
gion, shown here, will cost under £10,

Washing also highlights those ar-
eas that need to be touched up with

int, Asthe water dries, it causes
pose paint to eurl out, which vields a
muore effective seraping.

When the water dries, use a paint
seraper to loosen and remove all loose
paint in the area (Photo 2). Then, to
feather the edges of the remaining
paint, sand the surface with a medi-
um-grit paper and a zanding block
(Photo 3),

For best results, prime the spots
where the paint has come off, using a
quality exterior primer, If the primer
you use has an oil or alkyd base, and
your finish paint has a latex base, use
a small brush to toueh up the primer
(Photo 4). With a smal[ brush, you
won't need to worry about painting oil
over latex.

When the primer has dried, apply
the topcoat with a touchup brush
(Photo 5}, Remember that the paint
on the house may have faded slightly,
g0 keep the painted area small. Any
discrepancy in color will be less no-
ticeable on a smaller scale.

If you would like to go the touchup
route, but have none of the original
paint, don't despair, Just salvage 1 sq.
in. of peeled paint chips and bring
them to a paint store that offers com-
puter color matching. M

1 To clean your siding. use an Inexpensive automotive hose-end brush. Work from the
top to the battom of the wall, washing with a mild detergent and then rinsing clean.

2 Totouch up small peeled areas, first

scrape away any curled or peeling paint.
Use a scraper with replaceable blades.

2 Once the scraping Is done, sand the
peeled paint edges to match the surface of
exposed siding using medium-grit paper.

4 For best results, it's a good idea to re-
prime the exposed siding with a small
brush, like the artist's model shown,
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§ Once the primer has dried tharoughly,
apply the topcoat with a touchup brush or
similar narrow bristle brush.

{More Home Improvement Guide on page 74)
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With the Key Decisions Giveaway, deciding on Kwikset' is easier than
ever. Because for a limited time, we're bringing you more than our terrific
selection of great looking handlesets, leversets and locksets. Were giv-
ing you the chance to win big, with cash and prizes.

So read the attached game card for details on how to play. Theres no pur-
chase necessary. And who knows, you may already be a Grand Prize
winner,

If the game card is missing, send your name and address to Kwikset
Game Card Request, PO, Box 82132, St. Paul, MM 55182, for complete
details and a free replacement game card.
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HEATING/
COOLING

TEXT AND PHOTOS BY
MERLE HENKENIUS

® Many homeowners instine-
tively feel that fixed appliances,
(furnaces, central air condition-
ers and water heaters) are sim-
ply too permanent and complex
to be included in a routine main-
tenance schedule, I this is your
position, it's a costly one.

An investment of an hour or
two of your time will not only
extend the lives of these appliances,
it'll save plenty in operating costs.

Maintaining

air conditioners

Of the three major appliances, central
air conditioners probably suffer the
most from poor maintenance. The
problem is dust. In less than a season,
the compressor fin tubes can become
completely clogged with dust. Asa
large volume of air must be drawn
through these fins with every cooling
cycle, a matting of dust will stress the
fan and compressor motors, and
greatly reduce efficiency. When
years of accumulation go unchecked,
the problem grows exponentially.

To correct the problem, we suggest
cleaning the inside of your compres-
sor unit at least each spring. A sec-
ond, midsummer cleaning is also a
good idea,

When cleaning compressor units,
begin by shutting off the power (Pho-
to 1). This can usually be done at the
dedicated disconnect switch near the
unit. Then, remove the front access

SYSTEM TUNEUP

—

1 Before working on any central air-conditioning system, be sure to shut off the power at

the compressor’'s main disconnect switch or at the house breaker panel.

This will reveal the compressor,
and the electrical and refrigeration
connections. You'll then be able to
undo the top panel that supports the
fan and fan motor, As the top panel is
largely open, shielded only by a
coarse sereen, leaves and other debris
are likely to have fallen into the unit.
Carefully lift the fan unit, and pull out
the debris (Photo 3).

With the area ingide the condenser
eoil cleared, remove the shroud from
around the coil. This will reveal the
exterior of the coil, where the fin
tubes support the accumulation of
dust.

Using a soft-bristle brush, careful-

ly sweep away the dust blanket (Pho-

panel (Photo 2).

% il all
& To gain access to the condenser unit, re-
mowve the front panel screws. Then lift the
| panel up and out to clear its bottom lip.

4

L e,

3 Carefully lift up the top panel and re-
mowve, by hand, any debris from inside the
condenser coll or the area below the fan.

to 4). Don't press too hard or you'll
bend the edges of the fin tubes, which
will alzo reduce efficiency, When all of
the dust has been swept from the coil,
vacuum it up so it's not pulled back
into the coils when the unit starts up.
Next, check for oil ports at the top
of the compressor, If you see any, lu-
bricate them with all-p oil or
turbine oil, If vou find no oil ports, the
compressor is sealed and no oil will be
needed. With the compressor unit
cleaned, replace the side and front
panels, and restore electrical power.
Along with the outdoor condenser
unit, your air conditioner will have an
indoor evaporator coil, usually locat-
ed within the furnace plenum. In most

& Remove the side panels on the condens-
er and use a saft brush 1o remove the dust
that accumulates on the fin tubes.

{ More Home Improvement Guide on page 76)
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cases, you'll have no direct access to
this coil, short of cutting through the
plenum. If an access panel has been
left for you, clean the coil with water
and bleach. The goal is to remove any
accumulation uﬁacteria that may
have collected at the base of the eoil.
And finally, keeﬂan eye on the con-
densate hose attached to the evapora-

tor coil. This tube, which typically
runs from the evaporator coil atop the
furnace to the nearest floor drain, can
often become clogged with bacteria.

s '

5 To keep the condensate drain on the
evaporator free of bacteria, pour a mix of
bieach and water through the hose.

. —

8 Tothoroughly clean the blower unit,
first remove it from the furnace housing.
then vacuum clean the motor and fan.

L] |
[T l.]lli-‘_!"‘.""

11 Test the rellef valve on your water
heater by lifting up the test lever and
checking that it snaps back completely.

The result is water spilling into the
furnace or onto the floor. Your best
preventive measure is to pour a 50/50
mix of water and household bleach
through the hose midway through
each cooling season (Photo 5).

Maintaining furnaces

Dust is also a culprit in furnaces. The
reason is that air is pulled through it,
along with a blizzard of airborne dust
particles. Your furnace's first line of
defense against dust is your furnace

& To access the furnace blower—and In
mast cases the unit fllter—remove the low-
er panel on the front of the housing.

ports on both sides of the shaft using an oll
bottle with a long spout.

12 If you must replace the relief valve, get
a replacement that's properly rated, and
Install it securely in the top of the tank.

filter. While these filters doa good job
in catching dust, they can also stress
thﬁ fan motor andrreduce lefl'w.i,-@.-m:g,.r
when not chau:ied requently.

How often should you change your
furnace filter? At the absolute mini-
mum, once a month. And be sure todo
it year-round if your furnace is also
equipped with central air, All that's
involved to make the change is to re-
move the lower front panel on your

furnace (Photo 6), pull out the old fil-
ter (Photo 7) and slide in a new one.

T Replace the furnace filter every month
durlng peak use periods, and all year-
round if the unit heats and air conditions.

screw on the alr-mixture mechanism and
slide it open or closed, Retighten the screw.

13 Toremove rust flakes from the top ol a
water-heater burner, remove the Inspec-
tion plate and vacuum out the debris.
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Another important maintenance
item is your furnace’s blower unit. To
access the blower unit, remove the
lower panel from the furnace and
check to see which mounting mecha-
nism is in place. Expect one of two dif-
ferent brackets. One will have the
blower unit sliding forward along a
track. The other will allow the unit to
tip down and out. The blower will be
held in place by two screws or clips,

Remaove the clips or screws, and
lﬂ]'l the entire unit from the furnace.

is will allow enough room to brush
and vacuum the dust clinging to the
fan and motor (Photo 8). Before re-
turning the blower to the furnace, oil
each shaft bearing on the motor. Each
bearing will contain an oil port, sealed
by a cap, rubber plug or threaded iron
plug. Simply remove the seals and in-
ject several drops of oil into the bear-
ing housging (Photo 9).

%Eyuur furnace is gas-fired, you
might also check to see if the flame
burns evenly. If one or two burners
have an orange-colored flame, instead
of an even blue one, loosen the air-
adjustment mechanism at the front of
the burner, and open or close it until
the burner flame burns mostly blue
and steady (Photo 10). Then, secure
the adjustment with the setscrew.

Maintaining water heaters
Water heaters are not so much
lagued with dust as they are with
water and rust. While hard wa-
ter does shorten heater life, there
isn't much you ecan do about it. But
hard-water caleification does pose a
safety threat when it comes to the
T&P (temperature and pressure) re-
lief valve, The T&P valve is designed
to release excess heat and pressure
from the tank in the event that a con-
trol valve or thermostat fails to shut
off. Without a relief valve, the heater
could build up enough pressure to
explode.

e problem is that T&P valves can
be rendered inoperable by calcified
minerals that precipitate out of hard
water. For that reason, you should
periodically test the relief valve in
your heater, to make sure it's offering
the protection you need. Twice a year
is & pood starting point.

To test a relief valve, simply pull up
on the release lever at the top of the
valve, then let it snap shut (Photo 11},
A brief burst of water should pass
through the valve and then stap
abruptly when the valve closes. If the
valve behaves differently, replace it
with one rated for your heater.

To replace a failed T&P valve, shut

off the heat source and water supply,
and drain several gallons from the
tank. Back out the old valve and
thread the new one in place, using
pipe-joint eompound as a sealant
(Photo 12). Be sure to restore water
pressure before turning the power or
gas back on.

(Gas water heaters can become inef-
ficient when rust from the heater's in-
ternal flue pipe falls onto the burner
below. This happens at a rate steady
enough to cover a burner in rust

flakes in just a couple of years. As
these flakes slip over the edge of the
burner, some gas ports are clogged,
causing the burner to flame erratical-
ly and inefficiently.
To correct this problem, shut off
the gas supply and remove the access
anel near the bottom of the heater.
I'hen, vacuum the rust from the burn-
er with a common household vacuum
cleaner (Photo 13). Finally, turn the
gas back on, light the pilot and replace
the access panel.

{More Home Improvement Guide on page 80)
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ARROW Staple Gun Tackers
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[t You Want To Do Something Constructive,
(Check Out These Prices
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Black & {
Decker®

Keyless
Chuck Drill
Variable speed
Skil* Cordless 3/#inch
Dirive-R-Drill reversing drill
3/Binch two- with keyless
speed reversing chuck. #7191

drill, chuck key . BLACK - DECKER .

stores in handle.
Charging stand
included, #2130

Skil Wrench”™ Cordless

Power Wrench Manco® Masking Tape

3/8-inch drive, ratcheting capability, Twirinch all-purpose tape for use
Every Day 120 RPM forward or reverse. in painting, packaging, scaling, and

Charging stand included. =2238 many other g —
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or shop uses,
=ME 404

197

Every Day

Woods® 100" Extension Cord

Indoorfoutdoor 16/3 extension
- cord, with two lavers
. of insulation for
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life, =1260
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A

thick bead of roofing compound to bridge the joint between the two surfaces,

ROOF
REPAIR

TEXT AND PHOTOS BY
MERLE HENKENIUS

@ Boofing iz one job that most of us
are happy to leave to the profession-
als. 5till, there are a few important
maintenance and repair procedures
that can keep a roof from leaking in
extreme-weather situationg. 1t's of-
ten the occasional leak that starts a
roof sliding toward total replacement.

When i roof leaks after 4 in. of rain
but not after 2 in. of rain, or perhaps

2 Where shingles overlap the flashing, lift
up the shingles, apply cement underneath

and then press them back ln‘m_._uiau. z

only under heavy snow cover, chances
are that the leak is not in the larger
field of shingles. More often, an occa-
gional leak will occur around plumbing
or heating pipe flashings, above a sky-
light or near valley tin. Luckily, most
of these conditions can be corrected
with a few low-dollar mnintenance
and repair steps. Even roofs that do
not leak deserve a yearly inspection.

Patching compounds

Often a leak is evident, but its souree is
not. The reason is that roofs are built
m layers, often with a layer or more of
roofing felt (tar paper) beneath the
shingles. In other cases, the visible
layer of shingles covers previous lay-

2 If you find a leak where your shingles
meet a valley, force roofing compound un-
der the shingles to achieve the best seal.

ers. As aresult, water can move later-
ally, or even up the slope a little (hy
means of capillary action), before
dripping into the attic. This makes
pinpointing a leak, or predicting the
source of future leaks, alittle tricky.

Simply knowing about the problem
helps. Ifthere is no apparent problem
with the field of shingles, look to the
valleys or flashings, even if they are
dord ft. away from the lealk.

Flue or plumbing stack Nashings,
as well as roof vent flashings and val-
ley tin can be treated with a little roof-
ing compound. Fiber-impregnated
roofing compountd is a tar-like sub-
stunce that stays in place, even in hot
weather, It's available in eaulk tubes,
and in 1- and 5-gallon buckets. For
most applications, caulk tubes work
well. TLE}'.J‘E.‘ less messy touse.

In the case of flashing that lies on
top of the shingles, feed a neat bead of
compound along the edge of the flash-
ing, bridging the space between tin
and shingles (Photo 1). If the shingles
overlapthe flashing, then lift the shin-
gles all around it and apply a bead of
compound under each one (Photo 2).

Because snow accumulations or ex-
tra-heavy rains can cause leaks slight-
ly above the flashing, you should also
apply a bead of compound to the shin-
gle's edge just above the flue, vent or
stack. To hide the eompound, you
might lift the bottom of the shingle
slightly and feed the compound un-
derneath, just ns you would on the up
per sides of the flashing.

The same procedure works well on
sheetmetal vallevs. Just feed a sub-
stantial bead of compound under the
shingles on both sides of the flashing,
from top to bottom (Photo 3). Then,
press the shingles back in place,

Installing storm collars
Metal furnace flues can also leak
where the flue passes through the

& To properly seal a flue pipe, install a
storm collar. Just slide It over the top of the
Pipsand dowin cono W Aikbing

{More Home Improvement (Fuide on page 83)



flashing. In some cases, the joint may
have been left exposed, or sealed with
caulk that has since broken up under
the constant expansion and contrae-
tion of the flue. In still other cases, ill-
fitting collars were installed.

In any ease, the best approach is
to install a new, tight-fitting storm
collar. These collars are made of
stamped sheetmetal and literally
need to be forced onto the flue, i
by removing the flue eap and sliding
the collar over the flue the top.
Push it down until it comes to rest
against the flashing collar (Photo 4).

Then, for added protection, press a
strip of permanently flexible sealing
compound around the top of the storm
collar (Photo 5). We used Thumb-
Gum, a sticky, putty-like sealing com-
pound used by heating and air-condi-
tioning contractors, (Thumb-Gum is
made by the Bramec Corp., P.O, Box
1434, Sioux City, [A 51102.)

If black roofing compound appears
too obvious, keep in mind that you're
not limited to tar-based products. We
used white elastomerie caulking seal-
ant, made by Macklanburg-Duncan,
to fill a hole left by a removed TV-
antenna cable standoff.

This product is made for roofing
repairs. We simply unthreaded the
standoff from the roof (Photo 6), and
filled the hole with sealant (Photos 7
and 8), The patch blends better with
our gray shingles, and the mateh will
only improve as it becomes dirty over
time.

Anticipating trouble

at the skylight

Skylights have a habit of finding a
way toleak. Often this is because they
are cut into existing roofs, and a per-
fect seal is hard to establish from the
beginning. In other cases, they are
simply installed poorly. Period.

The skylight we've chosen does not
leak, but looks as though it might
someday, The problem is not just the
fixture, but the pitch of the roof. With
less than a 3-pitch (3 in. of rise for ev-
ery 12in. of run), this roof should nev-
er have been covered with shingles,
It's simply too flat for shingles to en-
dure for long. A built-up roof, or
sheet-rubber material, would have
been better.

The problem, as always on a nearly
flat roof, is the daily freeze/thaw ey-
cle. With each freeze and thaw, water
is trapped by the ice and backs up un-
der the shingles, forcing a leak. We've
noticed that the top edge of the sky-
light holds a deal of snow, not to
mention rotting leaves and debris. In

fact, the shingles just above the sky-
light are starting to curl.

Our best approach here was to
override the layered structure of
shingles with roofing compound. By
sealing under the shingles and against
the skylight flashing, we'll prevent
water from backing up under that
first row of shingles and the flashing
beneath it.

Every situation is different, but we
started by cleaning away all the de-
bris we could find (Photo 9). We then

=5

8§ Once the storm collar is in place, seal it
to the flue with a permanently flexible

sealing compound for added protection.

Sl e e

¥ Fill the hole elastomeric roofing
compound. If It's more than Y In. wide, put
compound under the shingle, too.

¥ To properly seal around a skylight. be
sure to remove all debris from around the
perimeter. The surface should be clean.

caulked the shingle under each tab
and filled the flashing space with com-
pound from a 1-gallon can (Photo 10).
Compound in this form is easier to
spread than that in a tube. We both
applied it and smoothed it with a dis-
posable plastie putty knife,

While this patch may be less than
ideal, it is a good example of preven-
tive maintenance, and it may just
save us hundreds in a future ceiling
repair. And that, it would seem, is
what maintenance is all about. ™

iy L
& TV cable anchors, guyhooks and other
roof hardware are best remowved If not
needed. Most can simply be unthreaded.

e JE 3
i e £

. .-.. u] ok i sl
B Smooth the compound In place using a
putty knife. A light-colored compound
works better with light shingles.

10 Using a putty knife. liberally spread
roofing compound across the top of the

shingles and against the skylight flashing.
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ROUTINE
CAULKING

TEXT AND PHOTQS BY
MERLE HENKENIUS

® Caulking is one of the best energy
savers you'll find for the money. With
a couple tubes of caulk, costing about
%3 each, you can seal your home
against the sort of air infiltration that
wastes energy dollars. The object
here is to stop air infiltration before it
reaches the insulation buffer.

By far, the worst cold-air offenders
are mechanical openings—those that
pass plumbing, ventilation and elec-
trical lines through exterior walls.
(Gas lines, phone cables, dryer vents
and air-conditioner refrigeration lines
are among the biggest offenders, but
exterior light fixtures and receptacles
are also troublesome. In addition,
eracked or missing caulk in siding
joints allow eold air into the insulation
space. In fact, it's not uncommon for
exterior caulks to fail before the house
paint does, especially on heavily
painted, older surfaces.

As for which caulk to buy, choose
one that is able to flex with the season-
al shifts of your home. We chose a sili-
cone acrylic caulk (which is optimisti-
cally called “25 Year” caulk). Thisisa
quality caulk, and it does carry a 25-
year guarantee,

When it comes to applying caulk,
resist the temptation to smooth every
joint with your finger. A smoothed,
45° joint will produce thin edges,
which will be the first to lose their grip
on the caulked surface. Instead, cut
the applicator tip at a 30° angle and let
the tube form the caulk in a neat, uni-
formly thick bead. This type of bead
will last longer and is sufficiently in-
conspicuous when painted,

Start your project with a eareful
inspection of your home’s exterior.
Look for existing caulk that's cracked
and any obvious service openings,
especially those made by utility com-
panies. For example, if your tele-
phone company has recently added a
line, and has drilled through an exte-
rior wall, there's a good chance that
the opening will be larger than the ea-
ble and that it will be unsealed.

Especially troublesome will be any
flat-surface fixture or vent that spans
lapped or grooved siding. Light fix-
tures and dryer vents often leak badly
in these instances. As for lap siding, it
is possible to splice a plastic or wood-
en adapter between the fixture and

Lt e — S ="

2 Exterior receptacles are another source
of major air leaks. Caulk around the entire
perimeter of the covering plate.

= e .
& Silicock flanges rarely seat flush against

siding. By caulking completely around the
flange. air inflitration Is eliminated.

B4

8 Because a dryer vent tends to span more
than aone course of volds where the

siding boards lap must be filled with caulk.

5 To remove cracked caulk from siding
Jolnts, use a carpet knife to slice It from
both sides. Then scrape out the waste.
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lap. In our case, we simply caulked
the shallow grooves between the sid-
ing and fixture base (Photo 1), To al-
low for better maneuverability, we
first removed the fixture globe. Use
the same basic approach on dryer ex-
terior receptacles, dryer vents and
gilleocks (Photos 2, 3 and 4).

When caulking piping or cables, it's
simply a matter of running a bead into
the joint until it's sealed. Hold the
caulk gun at roughly a 45° angle, feed-
ing just enough caulk into the joint to

= e |
& After removing the old caulk, prime any
exposed wood with an exterior-grade
primer. Work the primer into the cracks.

form & uniform bead. Avoid going
over any joint twice, If you must
touch up a void, do so after the first
applieation has set.

When replacing cracked or separat-
ed existing eaulk from siding seams,
first cut away the old caulk with a
traditional carpet knife. Its curved,
hook-like blade lets you slice into the
joint from both directions, lifting
much of the bead intact (Photo 5).

In the caze of older wooden siding
(shown here), the paint that support-

ed the caulk will lift off, too. Before
caulking a new bead, it's best to paint
the joint with a high-quality exterior
primer (Photo 6). Primer paint offers
better adhesion than topeoat paint.
After allowing the primed areas to
dry at least a day, recaulk the seam
with a flexible, exterior-grade caulk
(Photo 7). As always, resist the temp-
tation to smooth it out, When the
caulk has set long enough for it to skin
over, in roughly 30 minutes, paint the
joint, caulk and all (Photo 8). PM

T Once the primer has dried thoroughly,
apply a new bead of caulk using flexible
and paintable exterior-grade caulk.

8 When the new caulk has set for at least
30 minutes, or untll the surface glazes over,
touch up the area with a topcoat of paint.

Unretouched photograph

From the

Wolman® Wood Protection People.

Are you putting
water repellent
on a dirty deck?

Restore your deck first, with
Wolman© Deck Brightener

Remove the ground-in dirt and mildew
stain that makes your deck look old
and dingy. Wolman® Deck Brightener
restores the wood's original look quickly
and easily, without acid or chlorine
bleach. Then, protect your deck &
with the longer lasting water

repellent made specifically * -
for wood decks — Wolman® RainCoat®

Water Repellent!

WOLMAN

DECK CARE PRODLCTS
For the dealer nearest you, call 1-800-556-7737
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FLOOR
CARE

TEXT AND PHOTOS BY
MERLE HENKENIUS

® What can we say about routine
floor care? It's just one of those
things—a chore, like washing dishes,
But there is a difference. If you let the
dishes set overnight or, heaven for-
bid, longer, they'll still come clean
when vou finally get to them. But, let
your floors go too long without care,
and it can be a long way back. With
flooring, there's a difference between

| ctanddamagmgnegleﬂ.
m&ﬁmt we seek here is a measure of

middle ground. It’s easy to imagine
that when Emerson muttered some-
thing about foolish consistencies
being the “hobgoblin of small minds"
he was thinking of obsessive house
cleaners.

As for the rest of us, we'd just like
to get the job done and move on.

The gritty downside
Nothing is more damaging to flooring
than the dirt that gets ground in deep-
er with every sinﬁ footstep. This
is true of hardwood flooring, vinyl,
earthen tiles and ing. As such,
you should vacuum all of the above as
ﬁ“\é’hfnﬂy as time allows,

ile we're all accustomed to vaeu-
uming carpets, fewer of us think to
run over the kitchen or bathroom
floors while we're at it. This iz not to
gay that you should throw out your
broom, but that brooms are better at
seizing larger prey. Withabroom, the
small stuff often just ?:ts reposi-
tioned for a new assault. The fine,
damaging grit that gets tracked in
every daﬁf better picked up with a
vacuum cleaner,

Hardwood flooring
When it comes to hardwood flooring,
often a damp eloth will handle spot
cleaning, such as tracked-in mud or
snow. For black heel marks, erayons
and the like, a commercial, water-
based hardwood floor cleaner is your
best bet. Lacking that, you might try
a light application of aleohol and a rag,
Do only a small area, as the aleohol
ma\{du]] some finishes.

hen cleaning an entire floor,
sweep and vacuum first (Photo 1).
then spray the cleaner on an area
about 4 ft. square, Use a sponge or
damp rag to serub only the sprayed
area (Photo 2). Move across t]?e Joor

Is the best way to remove dirt and debris that can easily damage the floor's finish.

in these manageable squares until you
complete the room. Water-based

cleaners ire no rinsing.

If your hardwood floor seems to
have lost its luster, especially in high-
traffic areas, follow a thorough clean-
ing with a floor wax or a liquid refin-

ishing product (Photo 3). Each has its
advantages and disadvan 3
An application of wax will require

buffing and perhaps rebuffing, but
onee that's done, you can pretty much
forget about it. A liquid izhi
produet, by contrast, is easier to put
down and requires no buffing. It may
also be more resistant to spills and
stains,

£ To remove stubborn stains, like heel
marks, apply a commercial cleaner at full
strength with a rag or scouring pad.

The disadvantage associated with
liquid finigh coats i that they take a
lonq time to cure properly. As such,

ou'll need to restrict traffic for at

east 24 hours, and then only light
traffic is recommended. It may take
more than a week for the finish to cure
completely, The practical upshot is
that you may have to do the floor in
sections, several days apart.

care
i ﬁ'ummﬁ.ﬂy wear and tear, loose
carpeting and stains are your biggest
concerns. When a carpet stretches af-

ter installation, it's important to have
it restretched by a professional as

B To restore the shine to a dull hardwood

fioor, apply a liquid top-coat finish or sever-
al layers of commaon floor wax.
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10-Gallon Wet/
Dry Shop-Vac
Vacuums wet or
dry, indoor or oot
1.75-horsepower
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included. =T07-10

Shop-Vac® Dry
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paper filters for all
model Shop-Vacs
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Every Day
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Foam Filter
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scon as possible. If allowed to slip un-
derfoot, both the carpet weave and
the pad beneath it will break down.
Also, inspect the surface of your ear-
pet for any snags. Carefully pull up
the loops and trim off with a pair of
seigsors (Photo 4). This will keep the
snags from being caught again and
possibly having more damage done.
As for stains, find a solvent that
works well for you and stay with it.
We've had goucf( luck with an all-pur-
pose solvent called Goof-Off (Atlanta

& To prevent carpet snags from being

caught again and again, trim off any pulled
loops with a pair of scissors.

7 Ceramic tile floors do require periodic
sealing. To do this, first apply sealer to all
the grout joints with a stiff brush.

Sundries, Ine., Lithonia, Georgia),
which works on carpet and a variety
of other household headaches. It will,
for example, do a quick job of remov-
ing stickers and labels from house-
wares, as well as lift latex paint from
fixtures,

In any case, when removing stains,
always apply the solvent to the rag
first, not the carpet (Photo 5). Solvent
can damage the back of the carpet.
Also, make a point of using a white or
nearly white rag, so that dyes from

§ To remove carpet stains, pour solvent
onto a clean rag, not directly onto the car-
pet. A toothbrush helps clean tough stains.

8 After the grout joints are sealed, apply
sealer to the surface of the tile with a large
sponge. Work with short. smooth strokes.

- =

10 Toclean vinyl floaring, scrub the sur-
face with a sponge and ne-rinse floor
cleaner. Let the floor dry before using.

11 Oncethe floor is clean, apply a layer of
wax or a thin coat of liquid MMoor polish.

Spread the polish with a sponge mop.

the cloth don't hleed into the carpet.

And before using solvent on solid
or sticky substances, like gum, try
seraping as much of the material from
the carpet as possible, It often helps
to freeze solid substances with an ice
cube before breaking them up.

When pulling stains from carpet fi-
bers, use a wet-and-dab approach, al-
ways rotating the soiled area of the
rag away from the carpet (Photo 6).
This method may be a little tedious,
but it works well.

& Repeatedly dab with the clean areaof a
solvent-dampened cloth. Rubbing the sur-
face often results in smearing the stain.

¥ Like hardwood floors, vinyl floors
should be vacuumed, as well as swept, to
remove damaging dirt and other debris.

@

12 Torepair aslightly separated seam,
first apply mastic to the underside of both

pleces of vinyl using a putty knife.

88
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Tiled floors

Unglazed flooring tiles are nearly
maintenance-free, except for an occa-
sional coat of sealer. The sealer,
which contains liquid silicone, helps
protect the surface from sand and
grit, but more importantly, it seals
the mortar/grout seams against
spills. This is especially critical when
the tiles are laid over wooden sub-
flooring, as tiny grout cracks may
appear,

Unly when water penetrates to the
subflooring will real damage oceur.
As such, apply a sealer coat twice a
yearorso, paying particularattention
tothe grout joints. Youmight start by
sealing the grout joints with a brush
(Photo 7), then using a sponge or cloth

to spread the excess over the tile sur-
faces (Photo 8).

Vinyl flooring

Aside from sweeping and vacuuming
regularly (Photo 9), spot cleaning will
go a long way toward keeping your
vinyl (resilient) flooring looking like
new. Asalways, anything that is grit-
ty or sticky should be considered the
Enemy.,

When a complete cleaning job is in
order, use a mild, nonabrasive house-
hold cleaner (like Spic & Span) in
warm water. Serub the entire floor in
manageable sections. To keep a dull
residue from forming as the solution
dries, rinse with a weak mixture of
white vinegar and water. Finally,

wipe the floor dry with an old bath
towel or 2oft piece of eloth.

If all this seems like too many trips
across the floor, vou might try a con-
centrated liquid eleaner designed just
for vinyl flooring, like Armstrong's
No-Rinzge Floor Cleaner (Photo 10).
The obvious advantage is that you
won't need to rinse the serubbed area
to keep residue from forming. These
cleaners can simply be scrubbed onto
the floor and sponge-mopped to pick
up the excess. Liquid concentrates
can also be mixed in greater strengths
for stubborn spot-cleaning jobs.

Waxing a no-wax floor?
Okay, it's not wax, but it is a polish,
and one you'll need to use oeeasional-

Elmer's’SQUEEZ-N-CAULK™

makes caulking easy.

There's no struggling with messy
caulking guns. You get all the control

vou need with fingertip ease.

This touah, flexible, mildew and
water resistant formula adheres quickly =
to almost any surface. -
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indoors and out!

S0 you can caulk with ease

*Available in
four paintable colors
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ly. There are many types and brands
of resilient flooring on the market to-
day. Some will need to be polished
more often than others, and it's often
a good idea to choose a polish made by
or recommended by the manufacturer
of your flooring.

Applying liquid polish is pretty sim-
ple, just spread it on the floor with a
sponge or sponge mop and make
sure that you don't miss any spots
{Photo 11). Most liguid polishes will dry
within 30 minutes, which will allow
you to apply a second coat for a more
durable shine.

After a few years of applying floor
polish, you may begin to notice some
vellowing. When this happens, it's
time to strip off the polish and start
anew, Again, choose a stripper made
by the same company as the polish
vou've been using.

Minor vinyl repairs
Astime goes by, kitchen utensils tum-
ble to the floor and minor cuts may ap-
pear. You may also notice that a seam
has begun to open up where two
pieces of flooring were joined.

Major cuts and tears are pretty se-

rious, and you may wish to call your
installer for a repair. But to close a
simple seam is something you can eas-
ily handle yourself. You'll simply need
to buy an inexpensive seam sealing
kit. Again, buy the same brand as
your vinyl.

To repair a separated seam, you
may need to re-glue the vinyl to the
floor. While this is easy enough to do,
it's not usually required. In any case,
vou gimply apply a little flooring mas-

13 Hold the seam together by covering it
with a brick or heavy book. Keep the
weight in place for a day or two.

tic to the undersides of the separated
vinyl and press it back in place (Photo
12). To keep it there while it dries, set
several books or a brick on the seam
for a day or so (Photo 13).

With the vinyl stuck firmly in place,
insert the applicator tip of the sealer
bottle into the seam and pull it along
until the entire seam has a coating of
sealer (Photo 14). Then, allowittodry |
completely before resuming traffic in
that area. ™

/

14 Once the mastic is dry, finish the repair
by applying seam sealer, Just draw the tip
of the applicator over the joint.

During our “Unlock the Gold" Spring Sweep-
stakes, Master Lock will be giving away thou
sands of prizes, inchuding tickets 1o see the US
Cycling Team compete a1 the 92 Olympics in

MO B s iary Do il ¢

Master Loclk.

Proud Sponsor Of The 115 Cyeling Team

Barcelona. Just dook for game pleces inside sp
cially marked padlock packages. So while it has
taken the LS, Cycling Teamn years of hard work
to reach Barcelona, all you need s a lule luck

i # partopabiog Merke Lo eaie
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1 For the overall health of any tree, it's a good Idea to remove back growth limbs, like
this one, that grow across the normal direction of other limbs.

TREE
PRUNING

TEXT AND PHOTQOS BY
MERLE HENKENIUS

@ If your property has trees and
shrubs, you can expect to do a little
creative pruning and trimming from
time to time. When left to their own
growth patterns, trees and shrubs
will often grow unevenly. While in
many instances pruning is merely cos-
metic, in others, it can save or extend
the life of the plant.

Uneven growth may be endemic to
a species, or it may simply occur in
response to stressful weather condi-
tions. In still other cases, a relatively
well-shaped tree may simply grow
into trouble, as when spreading
branches threaten to damage a roof,
In most cases, careful removal of the
offending limbg, buds or sprouts can
mean the difference between a trou-
blesome eyesore and a healthy, at-
tractive complement to your home.,

When to prune

This is & question that stumps most of
us, and for good reason. If done at the
wrong time of year, pruning can pre-

vent flowering, expose the plant to
damaging insects and rot, and actual-
ly produce abnormal growth in the
following year. Because of the great
variety of trees and shrubs grown to-
day, and because climate and geogra-
phy will often influence your decision,
we suggest seeking professional ad-
vice through your county extension
agent or garden center. Here, we'll
concentrate on tools and techniques,
while providing only basie guidelines.

When it comes to nonflowering
trees, spring and fall prunings pro-
iluce the least amount of stress. While
this is a good rule of thumb, it may not
fit into your schedule, If you must put

Z Use pruning shears to trim any small-
diameter limbs. The wound produced s
very clean and easily resists infestations.

off a major pruning job until your
summer vacation, so be it. Arborists,
afterall, don't take summenrs off.

Az for flowering trees and shrubs,
you'll need to determine on which
type of wood the flowers bud and
bloom. Roses, for example, emerge
on first-year growth, so a judicious,
early-spring pruning will stimulate
new growth and encourage more
flower buds.

Forsythia, by contrast, blooms on
second-year growth. In this case,
you'll want to prune shortly after
flowering, so this year's growth will
support next year's flowers,

Apple trees, on the other hand, pro-
duce from growth that is several
years old. As such, timing is not so
critical. Your work in this case will in-
volve shortening the branches to pro-
vide stronger support for a potential-
Iy heavy yield and trimming the limbs
that prow back across the normal di-
rection of growth (Photo 1).

Limb size and position will determine |

which tools to use and how you'll ap-
proach the work, Small branches, no
greater than % in. dia., can be han-
dled with pruning shears (Photo 2).
Branches up to 1% in. dia. are easy to
cut with loppers, which have long
handles to offer plenty of leverage.
Larger branches will require a saw—
gither a bow saw (Photo 3), which cuts
an the forward stroke, or a limb saw,
which cuts on the back stroke.

When approaching any limb or
shoot, consider the weight that it sup-
ports. If the limb is too heavy, a sin-
gle, top-down cut will likely cause the
limb to break before the final strokes
are completed. If the limb drops be-
fore the saw cuts completely through,
it will likely strip its bark all the way
back to the trunk. For that reason, all
but the smallest and lightest branches
should be cut twice,

8 An earller pruning was not made clote
enough te the trunk, leaving an odd
growth. Remove this with a bow saw.
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You get more
accurate hitswith
Plumbhammer$

newnon-slipface.

Our roughed-up face prevents
off-center blows from becoming
glancing blows. Which helps keep
vour work from getting all banged up.

P

The best approach here is to eut

1 through the bark on the bottom side of

the limb first (Photo 4). This will stop
| the bark from stripping past the
branch terminal. Then eut the limb off
from the top, just ahead of the bottom
cut (Photo 5). With the limb removed,
use the saw or shears to make a clean,
close cut at the terminal point.
If the limb you remove is larger
than 1 in. dia., you'll want to seal the
wound against insects, molds and rot.
This is best done with pruning seal,
gometimes called wound seal or tree
paint (Photo 6). This tar-like sealer
costs only 32 to 33 for a small can that
will last several zeasons,
When using shears and loppers,
take advantage of their unique cut-
ting edges to make clean, self-healing
cuts. Again, if the limb or shoot is
heavy, make one cul several inches off
of the primary terminal to remove the
branch, then move closer for the final
cut. Place the smaller, heaviercutting
edge against the top of the branch ter-
| : A

minal, and the larger, thinner blade
against the bottom of the branch
{(Photo 7). Then, slice through the
branch so that the resulting wound is
nearly flush with the trunk, or prima-
ry branch. This will leave a clean
wound that should heal itself in
short order,

§ Once the undercut is made, saw through
the limb from the top side. Keep the kerf
Just to the limb side of the bottom cut.

7 Double cutting with loppers Is a good
idea. First remove the bulk of the limb,
then make a second cut at the terminal

Trimming hed

Trimming"]?;edges is!'.‘tunple if you have
a good start. Once you've cut the
heavier branches to a uniform height,
shrubs will fill in with shoots that can
then be maintained by routing elip-
ping (Photo 8).

A manual hedge trimmer works
well, but some feel that an electrie
model is easier to control. Each has its
compensating features, but the task is
essentially the same. When leafy
shoots sprout past the established
plane of the hedge, simply trim them
off. This not only keeps the hedge uni-
form, but encourages growth lower
down, which fills in the voids, ™

& Prune larger limbs with a limb saw.
Maike the first cut on the underside, to pre-
vent stripping bark when top side Is cut.

& Once a limb has been cut, always coat
the exposed wood with pruning seal. to

prevent damage from Insects and fungus.

8 Use hldgl :I‘Ipp-n to cut any shoots
that grow past your established limits. This
will promote growth lower on the plant. |
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PEST

CONTROL

TEXT AND PHOTOS BY
MERLE HENKENIUS

® Your first line of defense against
pests is your home, and the natural
barriers it presents. To bolster that
line of defense, ereate as many barri-
ers as possible. This may sound sim-
plistic, but it's essentially true.

In order for squirrels, mice, large
insects and even smaller insects to
take refuge in your home, they've got
to find a way in. This holds true for all
but the smallest of creatures. Spider
mites, for example, stroll through the
most mieroscopic sliver of daylight.

Plugging holes

Blocking likely avenues of approach
warks for the squirrel capitaﬁzing on
that rotted roof soffit, the mouse slip-
ping through the hole left by an aban-
doned uut%lunr faucet or the water
beetle swimming through your floor
drain on its way to your basement.

To discourage water beetles, for
example, which have a pretty easy
time of it when floor drains dry out,
just remove the screen from the drain
and drop a tennizs ball into the basin
(Photo 1). This will not only hold back
sewer bugs, but will keep the water in
the drain from evaporating so quick-
ly. It will also go a long way in check-
ing the houseward flow of sewer gas-
ez, And best of all, the drain will still
carry water. For the duration of the
flow, the ball simply floats.

Don't overlook the obvious. A good
number of insects enter right through
the front door, over a worn threshold.
Moreover, any mechanical compo-
nent that passes through a wall, floor
or ceiling is a potential point of access,
This includes electrical conduits,
phone and TV cables, gas lines and
outdoor receptacles. A slow walk
around the houge with a caulk gun can
accomplish a lot.

When homes are built over crawl-
gpaces, insects and even mice can en-
ter directly through openings around

lumbing pipes and electrical wiring.

his is especially true if your plum
ing has been altered and you have
empty holes in a kitchen cabinet or
laundry room floor. Plug these imme-
diately. If you haven't the time to
tackle the job in earnest, stuff the
opening with steel wool or cover it
with tape (Photo Z). Be sure to caulk

1 A basement floor drain can be a pathway into your house for various Insects. A tennis
ball placed In the drain can biock the path and still allow water to pass.

any other Passageways, no matter
how small, especally in your kitchen
cabinets (Photo 3).

The basement floor is another point

of access and refuge. Gaping cracks
along walls and in the floor can be
treated with a short-term pesticide
and then sealed with caulk (Photo 4).

2 To tempaorarily plug holes in cabinet
floors, just fill the hole with tightly packed
steel wool and cover [t with tape.

& Caulk the cracks along basement walls
and floors to keep Insects from entering, or
Iving In, these hospitabile places.

3 Apply caulk to the small spaces around

plumbing plpes and electrical lines, particu-
larly in kitchen and bath cabinets.

§ Use pesticide foggers In enclosed places
like attics or basements. Just activate the
spray. and leave the house.
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Pesticides and tra
Pesticides will always be needed in
some gituations. But before wading
into pesticide application, a close
reading of every pesticide label iz a
must. Some Eesticidea are now very
insect-specific. If you don't use the
right one, you won't get the job done.
en there are the health and envi-
ronmental concerns. We're not talk-
ing about snail darters here, but the
confines of your own home. Before ap-
plying any chemical, read the direc-

tions. Insect s s and foggers, for
example, should not be used around
food or cooking and eating utensils.
You'll also want to cover the fish
aquarium and take the kids out for a
few hours. A little precaution can of-
fer a lot of protection.

Fick your pesticides well. When go-
ing after wasps or hornets, for exam-
ple, choose a pesticide spemﬁmlly for
those insects. The canister should be
able to spray a stream that keeps you
aﬂafe 10 ﬂ; H.WI}T from your target

One popular option for dealing with
insects is an aerosol fogger. These
foggers-in-a-can fill the air with atom-
ized particles, and are therefore pret-
ty thorough (Photo 5). Although they
can be used in living spaces, a more
targeted, baseboard application
would seem the better choice in the
kitchen and bath.

Where foggers do work well is in at-
tics (for elm beetles) and in unfinished
basements. Most canisters will treata
25 x 25-ft. area. Turn off the furnace

& Fﬂrg:rmripml:ld:m;w
lution works well. Apply It on baseboards
and along the bottom of basement walls.

7 In areas where roaches are spotted, use
enclosed roach traps. The product attracts
roaches but won't bother household pets.

YOU'RE PROTECTED COME RAIN OR COME SHINE.

8 There are many options for trapping
mice. This one has a door that closes behind
the mouse once It's Inside.

THOMPSON'S" WODOD PROTECTOR. YOUR BEST DEFENSE AGAINST WATER, SUN AND MILDEW.

The wood around your home has enemies. Day after day, rain and sun threaten the beauty
of your wood. And threaten you with costly repairs.

You need the wood specialist—Thompson's® Wood Protector, made for wood and wood
alone, With all the waterproofing power you expect from Thompson's, And a strong preservative (o
retard mold, mildew and rot, Plus sunscreens—the most of any leading wood preservative—to help
prevent fading.

Nothing beats the unique, three way protection of Thompson's® Wood Protector. No wonder
it's America’s l=ading brand.
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or air conditioner, and leave for
awhile after setting off foggers.

For the wide array of crawling
household insects, a broad-spectrum
formulation will take care of every-
thing from centipedes to sow bugs.
For general use, inside the house and
out, we chose one that comes in a
spray bottle (Camicide, from Camp-
bell Chemicals, Ine.). It's ideal for
spraying into cracks and along base-
boards and doorsills (Photo 6).

This type of pestmlde has about a

Z-week residual on surfaces. In other
words, it can kill bugs crawling over it
for about two weeks after application,
which makes it useful for seasonal in-
festations. It can also be used in pet
areas for ticks and fleas.

For roaches, you might choose one
of the enclosed bait trays now avail-
able (Photo 7). Each tray contains a
roach-specific pesticide that lasts up
to three months, Because the bait is
covered, the effects of the poison are
not limited to the tray. Roaches leave

® Another mousetrap Is simply an open
tray with balt and a very sticky floor. Once
on the floor, the mouse can’t move.

10 Ultrasonic devices emit maddening

sound wawves that are Imperceptible to hu-
mans, but do repel mice and other rodents.

the tray and carry the pesticide back
to the nest.

Another approach to roach control
is boric acid, which can be purchased
at any hardware store and sprinkled
in out-of-the-way places, where pets
are not likely to go. Borie acid is also
carried back to the nest.

And if conventional mousetraps
leave you a bit squeamish, you should
know that the quest for a better
mousetrap is alive and well. We used
two alternative traps here. One is
simply a box with a hinged door, The
box is set on a hard surface and baited
with peanut butter or cheese. As the
mouse enters the trap, the door slams
shut, keeping him incarcerated hut
alive (Photo B). The other is a glue
trap, which features a few seeds
placed in the center of a very sticky
plastic tray. The mouse sticks to the
pad and remains there (Photo 9).

And finally, there is the ultrasonic
rodent repeller (Photo 10). These de-
vices plug into an electrical receptacle
and emit ultrasonic sound waves, im-
perceptible to humans and pets, but
annoying enough to mice to send them
seurrving down the road. ™
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Use QUIKRETE" for home repairs and there's no experience necessary. Because our products make | § obs easy. Gray

Concrete Crack Seal fills cracks. Hydraulic Water-Stop plugs masonry leaks in 3 to 5 minutes. Quick-
sets in just 15 minutes. Anchoring Cement is ideal for settin? bolts, Eq_usts

Patcher repairs small areas in most masonry surfaces. And al

able at your nearest home center, lumber and building materials su rﬁugher, or hardware store.
So if you want to make home repairs easy, remember: nothing wo
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£149%7 The DUIKRETE® Compames

better than QUIKRETE.

gtting Cement

handrails into concrete. Vinyl Concrete
E products are avail-

QUIKRETE
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If You Don’t Use Genuine Toyota
You May Not Be Such A Popular Mechanic.

The wile says, "Let a pro-
fessional fix it.”’ You prefer to
do it yourself. And if you dont
use Genuine Toyota Parts, you
may find yourself in a rather
awkward situation.

The truth is, unlike wanna-
be aftermarket parts, only
Genuine Toyota Parts are
made to official Toyota fac-
tory specifications and
workmanship. So not only

ed Mo Froen Libe . . Bluciche Upl O 130 Toypota Motor Sales UR A Ir

do they fit right, but reliability
is built right in.

Take our oil filters, for
example. They have an anti-
drainback valve which doesnt
allow oil to drain back once
the engines been stopped.
This permits instant lubrication
when you restart your engine.

You'll also know exactly
where to go for the right part.
Right away. For a price thats

Parts,

right on the money. And thats
your Toyota dealer.

So insist on Genuine
Toyota Parts. [t could possibly
be the best thing you can
do for her Toyota. And your
popularity.

PARTS &
SERVICE

“ love what you do for me”

& TOYOTA



MAINTENANCE
BASICS

CHOOSING
THE RIGHT
ENGINE OIL

BY DON CHAIKIN

® Of all the maintenance you perform
ol your car or truck, none is more im-
portant than changing its engine oil.
Regardless of what you own and what
type of driving you do, change the oil
—and filter—every 3000 miles,

Just as eritical as draining the old,
contaminated oil is replacing it with
the right amount of the rnght oil—oil
that's correct for vour car,

Sticking with a name brand helps
ensure the oil itself is of high quality
and that it has the necessary additives
to perform up to snuff,

The first eritical oil specification is
its SAE viscosity rating, Viscosity
dezeribes how the oil flows at a given
temperature.
® (Jil's viscosity changes with tem-
perature. When hot, the oil thins and
fows more eazily. When eold, it thick-
ens, Additives minimize the viscosity
changes. A “W" after a viscosity rat-
ing indieates winter and deseribes
how the oil behavesat 0° F.
® Multiviscosity oils behave like a
thin, low-vizscosity vil when cold and a
thick, high-viscosity oil when hot. A
single-viseosity —straight weight
—may not adequately lubricate at one
temperature extreme or the other,
® A quality multiviscosity oil that
covers all temperature extremes of
where you live and drive will do the
trick. Check your owner's manual to
see what viscosity oils are recom-
mended for the temperature ranges
you're going to be driving in.
® Since thinner oils flow more easily
than thicker ones at the same tem-
perature, the thinner vils have less
friction. Reduecing internal engine
friction improves performance and
redoces fuel consumption. Many
newer, lower-viscosity blends are
labeled “Energy Conserving.”

Synthetic oils flow more easily than
many natural oils, which further
reduces friction—especially at ex-
tremely low temperatures, (They are

also more resistant to high-tempera-
ture breakdown.) If you live where
winter temperatures stay at sub-
freezing levels, a quality synthetic
may better lubricate your engine, es-
pecially at startup.

This oil Is APl-rated as 5G |gasoline), as well
a3 CD [diesel), and it's energy conserving,

LLATRATION 57 LION MANRES

Add oll as necessary to keep the oll level between the FuLL and A0o marks on your dipstick.

® Synthetie oils tend to be more ex-
pensive than natural ones. Don't
think this is an excuse or a reason to
extend oil-change intervals,

® Synthetic oils tend to flow so easily
that even an otherwise minor oil leak
can become a hemorrhage.

The other vil specification of con-
cern is its service classification. This
letter-grading system is set by the
American Petroleum Institute (API),
® Service indexes beginning with *8"
are for gusoline (spark-ignition) en-
gines. Those beginning with “C" are
for diesel (compression-ignition) en-
gines, Many oils are rated with both
an 5" and “C" classification.
® Higher-letter oil is better than low-
er. If yvour owner's manual recom-
mends SE oil, vou can use SF but not
S, API's current highest-rated oils
are SG and CI. 2]

T
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HOW IT WORKS

CATALYTIC
CONVERTER

BY DON CHAIKIN

® As long as cars and trucks burn
petrochemicals to produce power,
they will produce exhaust gases.
However, the vast bulk of the harmful
combustion byproducts in that ex-
haust can be converted to harmless
substances—primarily, C0. and wa-
ter vapor—before they exit your car’s

tailpipe, thanks to the development of

the modern emissions con-
trol system.

This is a complex collec-
tion of mechanical and elec-
tronic eomponents working
in concert to elean the ex-
haust, reducing the noxious
emissions. And perhaps the most
familiar piece of that system—as well
as the least understood—is the cata-
Iytic converter,

Catalytic concept
A catalyst iz an agent that
aids or speeds a process or
chemical reaction with-
out becoming a part of
reaction during the pro-
vess—sort of a chemi-
cal middleman. In a
modern car's emissions
control system, the so-
called 3-way catalyst
helps the three major evil
elements of exhaust—hydrocarbons
(HC), earbon monoxide (CO) and ox-
ides of nitrogen (N, )—react with ox-
vgen and each other. The catalyst
helps the HC and CO become nonpoi-
sonous carbon dioxide (CO.) and wa-
ter vapor, while the NO, is converted
into COy, nitrogen and water vapor.
Although some manufacturers are
researching new catalytie elements,
most current converters employ a

mixture of rare (and expensive) met-

als—platinum, palladium and rhodi-
um. The platinum and palladium act
on the HC and CO, while the rhodium
affects the NO,. The rare metal mix-

ture coats a very fine steel mesh or ce-

ramie honeyeomb, called a monolith.

In older, bulkier designs, several
thousand ceramic pellets or beads

were used instead of the honeyeomb.
This monalith is encased in 4 stain-

legs-ateel housing rezembling a flat
muffler that’s solidly welded right
into the car's exhaust plumbing. It's

98

positioned upstream from the car's
regular muffler, under the ecar but not
far from the exhaust manifold, to keep
the exhaust gases from cooling too
much before they get to the convert-
er. As the exhaust flows through the
converter on its way to the tailpipe, it
passes through the mesh, washing
over the catalyst.

O, factor

The chemical conversion of the ex-
haust gas requires oxygen to be pres-
ent. As aresult, many systems use an
air pump to supply additional oxygen
to the catalyst. The efficiency of the

catalyst is also dependent on the air/
fuel mixture that the engine is burn-
ing. In fact, for the rhodium to be ef-
fective in reducing NO,, the air-to-
fuel ratio must be precise within a
Very narrow range—between 14.6
and 14.7:1.

The engine computer constantly
monitors the content of the exhaust as
it leaves the engine, using an O, sen-
sor in the exhaust pipe ahead of the
catalyst, and alters the amount of fuel
being injected into the cylinders.

Hot stuff

In addition, the platinum and palladi-
um work best when they are heated to
well over 300° C, their so-called light-
off temperature. Carmakers have
various methods of getting the cata-
lyst up to optimum operating tem-
perature quickly, since the converter
isn't effective until the light-off tem-
perature has been achieved. Since
virtually all unwanted emissions from

modern cars with dpmperiy operating
converters oceur during this warmup
period, many manufacturers are ex-
perimenting with preheating tech- |
nigues that would eliminate this 1- to |
2-minute period of dirty exhaust. '

RX for NO,

Another problem associated with
some quick warmup techniques is ex-
cessively high exhaust temperatures,
which increase the percentage of NO,
in the exhaust gases. To combat this
phenomenon, most cars are equipped
with a dual-bed converter that actual-
ly has two separate chambers. The

first chamber is a standard 3-way con-
verter. This is followed by a so-called
oxidizing catalyst, which only acts on
the HC and CO. An air chamber be-
tween the two catalyst beds allows for
extra oxygen to be pumped into the
partially eleaned exhaust before it |
passes through the second chamber.

Get the lead out

A word of caution regarding the care
and feeding of catalytic converters.
All modern catalysts are designed for
use with unleaded fuel. The use of
leaded fuel will quickly slag the con- |
verter's rare metals, rendering the |
converter useless.

Also, catalytie converters tend to
stay hot long after the rest of the car's
exhaust system has cooled. This is
something to keep in mind when
you're planning to work on the ex-
haust gystem, or Eerhapa parking the
car in areas with dry grass or low
brush. ™
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Learn why the TROY-BILT" Tiller is probably

THE LAST TILLER YOU'LL
EVER NEED TO BUY!

The TROY-BILT" Tiller is
the only tiller with the
proven durability of
cast-iron, gear-driven
construction

We've built our tillers the
same time-proven way since
we introduced rotary tillage
to America in 1930.

We use solid
cast-iron
housings, and
reliable gear-
drive —
instead of
sheet metal stampings and
bicycle chain drives that
break down after just a few
years' use.

Guaranteed
with a TROY-BILT"
Tiller!

A TROY-BILT" Tiller easily
makes Raised Beds that
overcome problems with
heavy, wet soils. You'll get
two — even three! —
times the yield from the
same garden space, with
Wide Rows.

Our tiller easily makes a
neat, productive garden,
because it wipes out weeds
as you just walk along
beside. It's a practical way
to prepare soil deeply...
and to improve the quality
of any soil by nllmg in

WARRANTY! Garden conditions like rocks, shale, clay, Send today for your FREE
Other machines carry 30 hardpan, and adobe can't stop a “Great Gardens” Catalog!

day, 90 day, or — at most — | ROY-BILT" Tiller, year after year! Don’t wait; our current

1 year limited warranties. SPECIAL SAVINGS end

Only the TROY-BILT® Tiller is soon!

built well enough to carry the
strongest warranty in the indus-
try...which applies to home or
commercial use.

Legendary JUST ONE HAND"*
ease of operation.

The TROY-BILT*" Tiller has its
tines in the REAR, POWERED
WHEELS, and PERFECT BALANCE.
It's so easy to handle, you guide it
with JUST ONE HAND"!

Plus...since you walk alongside,
you leave no footprints or wheel-
marks in your freshly tilled soil.

Learn all the secrets of The
TROY-BILT Way of Gardening™,
in our new Great Gardens
Catalog. It's 64 color pages,
packed-to-bursting with the best,
hands-on tricks and tips a

...don't struggle with a
it shakey front-end tiller

,  like this. With tines out
FRONT, and NO

an incredibly efficient POWER- color catalog of all TROY-BILT™ Tiller

power to the tiny ]
wheels, they gardener can get!
lurch and pull
ST you along, FREE CATALOG call Toll Free
stramlng your back and shoulders. ¥ B = .
You must hold on with both hands I aoo 453 1500 2285
while you tramp along behind in or mail the coupon below!
the freshly-tilled soil.
| P Sk P | o s . |
The TROY-BILT" Tiller is ' OTROV-BILT A3480)
actually 2-machines-in-1! H 102nd St and oth Ave.,
It's a wonderfully different and H
better TILLER-CULTIVATOR, and ! O YES! Piease send mie the latest
1
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SATURDAY MECHANIC

REPLACING WINDSHIELDS

BY JIM PIECHOCKI

| ® The double-bottomed gravel truck
lumbering along in front of you runs
| over a pothole in the road, shedding
geveral bushels of 50-caliber pieces of
| limestone. And, sure enough, several
of them ricochet off the surface of
| your windshield.
There goes your deductible.
Insurance is fine, but what's worse
is that it doesn't cover everything.
Moldings are notorious for allowing

moisture to gather and erode the rub-
ber seals that hold the windshield
against its mounting. Even the twist-
ing motion of today’s car bodies can
be enough, over time, to break the
seal and cause leaks,

How do you know when your wind-
shield seal i shot? Your windshield
is actually a sandwich of two molded
glass panels around a thick sheet of
Mylar—a small amount of damage to

102

T S e et Y Pk B b

regular window glass is amplified by
this type of composite glass, A BB-
hole or stone chip quickly expands
when moisture or air between the two
panels forces them apart.

Indicators of a broken seal at the
windshield's edge include increased
wind noise and the appearance of grit
or soil between your car's headliner
and the inside windshield joint. But
the most obvious sign is a leaky wind-

/
| T

Safely remove salvageabile or broken
windshields by carefully sawing them loose
from the seal with a piece of steel wire.
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ear's urethane sealant. MEK

shield. To prevent the inside
of your car from becoming a
miniature rain forest, it is
necessary to remove, reseal
and, if necessary, replacethe &
front glass panel.

Finding a

replacement
For vehicles made in 1980 &=
and on, it is recommended
that you use Original Equip-
ment Manufacturer's re-
placement glass. Auto com-
panies (and licensed OEM
glass manufacturers) spend
millions in research and de-
velopment to keep them-

selves on the cutting edge,
The 25% to 40% you save on
aftermarket products may
cost you in mismateched tints, blem-
ishes in the windshield and other sur-
face imperfections.

Yet, the best source of a replace-
ment windshield may not be an after-
market catalog or a dealership. Satur-
day mechanics will be pleased by the
variety and low eost of original glass
available at their loeal junkyards,
(Sorry—Ilocal auto-parts recyeling
centers in today’s ecology-conscious
climate.) And since removing a
junker’s windshield is a lot like re-
moving your car's, we will handle
both together,

If your old windshield is broken al-
ready, we suggest practicing your re-
moval techniques on this first, before
trying them on the keeper you'll be
paying for, successfully re-

Maolding retaining clips can be loosened mﬁlﬂyuﬂm;pedal mud'
or flat blade. You may need to replace the clips afterward.

Repeat this section by section as you
pull away the molding.

On some cars, upper or lower re-
veal moldings are held in place by
gerews which must be loosened before
the trim can be removed. Your car's
service manual will tell you which
tools and removal techniques to use.

Now vou are ready for the trickiest
part of windshield repair, a stage
which separates tinkerers from art-
ists. You should notice a layer of rub-
ber insulation covering the bond be-
tween the windshield and the front

illars. The bad seal must be removed
v cutting the glass from its seating.

A small amount of the solvent
methyl-ethyl-ketone (MEK) will soft-
en the glue holding together your

moved or not.

Removing the
windshield

You should first prepare
your car for the removal and
installation. Tape off painted |
areas that will come in con-
tact with tools. A tarp or
large cloth will protect your
interior from glass shards
and messy urethane seal-
ants. Unserew and remove
the antennaif it's in the way. L

On most cars, a chrome or [ =%

plastic decorative molding
covers the outer seal. Mold-
ings on GM cars are attached
by studded retaining clips,
and must be removed with a
special tool that removes the
tension as yvou lift off the
molding. Insert the point of
the tool behind the clip and

RETAINING CLIF

evaporates so quickly that it
should not damage painted
surfaces on the body pillar.
Try it on an unimportant
area first. Factory paint
should be fine—but we have
no idea what's been sprayed
onto your car, You can lay
down a line of solvent with a
| clean oilcan. Do not use gaso-
| line because it evaporates
more slowly and can inhibit
the bonding of the urethane
sealant later.,

You will now need about 2
ft. of pianc wire, two handles
and the help of a steady-
handed friend. Using a sharp
windshield knife (available
at auto parts and hardware
stores), cut a pathway for the wire
through one of the windshield corners
near the base of the glass. Tie one end
of the wire around a wooden handle.
Then use needle-nose pliers to insert
the free end of the wire through the
caulking, and attach this to the other
handle.

Working lumberjack style, saw
arpund the perimeter of the glass un-
til you have completely cut through.
Apply even pressure and keep the
tension on the wire as you eut. Kinks
or breaks in the wire can foree you to
start over.

Before cutting the glass free, apply
a piece of masking tape over each cor-
ner, and attach the tape to the car
body pillar. Slit the tape, which will
become your alignment point
for installation.

Now the person inside ap-
plies even pressure without
trying to force the glass.
With the outside person sup-
porting the glass, light out-
" ward pressure will separate
the windshield from the body
pillar. Remove the glass.

If you are simply resealing
your original windshield or
installing a used one, you
27 want Lo leave a healthy head

. of adhegive on the car. Ure-

“-1 thane bonds well to itself,
. and old caulking works in fa-

| vor of a strong seal.
4 Youwill also want to check
the type of sealing material
vour manufacturer uses,
Some older windshields are
gealed with polysulfide,
which can be determined by
burning a small amount in

rock it gently back and forth

Small plastic shims can be used to center and support the windshield @ well-ventilated area. Poly-

until you ean free the clip. inthe opening. Some may need to be removed toinstall the molding. sulfide burns clear with a
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No matter where
only one plug guarantees

Alot of spark plugs claim they’ll give your car better performance.
At Bosch, we guarantee it. No matter if your car was built across
the street or across the world, if you don't feel the

difference with Bosch Platinum, we’ll pay for the plugs
T There’s never been a claim like
Center Elecirde plus owr eended thiis in the industry. And there’s

nsulator design give the Bosch .
Platintm ﬂdﬂmmﬁ never been a pluihke Bosch

thn standard plugs. And the 7
osch Platinum

o e e 3 Platinum. While
U of the plg. has sparked many imitators, the

r I *See store for details,
. ©1992 Robert Bosch Corporation, Sales Group. The Bosch name and symbaol are registered trademarks.
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your car Is from,
better performance.

fact remains that it continues to be the only plug with a 99.9%
pure platinum electrode engineered into a revolutionary
extended insulator design.

The result is quicker starts, smoother acceleration and
imgoved fuel efficiency.

before you buy just any pIutﬁs,

remember this, only one plug in the
world guarantees better performance N
in import and domestic cars. Bosch Platinum. vl

PLATINUM Wil pi g

-“\wﬂi

BOSCH

For the Bosch retailer nearest you, call 1-800-882-8101. The Ultimate Spark Plug



strong sulfurous odor, while
urethane emits a dirty black
flame with little odor, |

If there's no damage to the
seal, the old sealant can
serve as a basis for the new
seal. Note here that you
must take care to leave a
uniform bead for bonding
when cutting the windshield.
Tape off the edge of the re-
placement glass to within Vs
in. of the seal to protect the
surface.

Windshield adhesive kits
are available from your auto
parts store. Prime the pe-
rimeter of the glass outside

TRIN MOZZLE AS SHOWN

your taped boundary, and al-
low 5 minutes for the primer
to dry. Then, lay a smooth
bead of adhesive over the primer—
no more than three-sixteenths. Your
adhesive kit contains a nozzle to help
direct the adhesive flow.

If your windshield sealant must be
replaced entirely, or if you are install-
ing a new windshield, the procedure
has a few extra steps, Check the low-
er windshield glass supports and
clean away any excess caulking. Re-
place any molding clips that are bent
more than Yy in, away from the body
metal. Small plastie shims will let you
gpace the glass evenly from side-to-
gide and top-to-bottom, as well as en-
suring the correct thickness of sealer
as curing p BESEE,

Test the glass in position before
sealing it—gap space should be no
more than Yain. between the glass and
body. Prime the glass, and caulk a %-
in.-high bead of sealant in a smooth,
continuous line.

Now you can reposition the glass
with a helper. Each of you supports
the windshield on the sides with one
hand in front, the other behind the
glass. Gently lower the glass in the
horizontal position, center it on the
lower shims, then ease sides and top
into place.

Make sure the glass is properly
aligned with your tape markings.
Then press the glass firmly to set the
adhesfve caulking.

You can immediately water-test
the car. Direct a cold-water spray
away from the adhesive joints, and
notice if any leaks exist. You can then
paddle in adhesive at the leak point
with a sharp, flat tool.

Other windows

You've been thinking about that bro-
ken rear window, haven't you? Think-
ing that you ought to be able to use the

. Removing scratches
A close inspection of your
windshield may reveal lots of
\ small seratches from rocks,
worn wiper blades and that
last trip to the sandy shore.
If seratches are too shal-
low to eatch your fingernail,
EPEH Ili'a.n u&ﬂnibe bﬁ nuTi,
ou'll need a low-s pol-
isher or drill, a felt polishing
wheel and a jar of fine-grain
cerium-oxide windshield pol-
ishing powder. This is simi-
lar to jeweler’s rouge.
Dilute the polishing com-
pound 2:1 uﬁtﬁv&ter to form
a slurry. Soak the felt wheel

Use the wnprht-whﬂhmé;n;lr;ua uuﬁ:lng gun to re-
cement the glass to the body. Use the right primer for the sealer.

same procedures to replace that glass
as well,

Almost. The back window is often
attached to the car by a similar adhe-
give. But the windscreen is laminated
safety glass, capable of shedding
rocks without shattering. It's also
much more resistant to the vagaries
of being handled.

If you've got a rear window that's
only eracked, we're surprised. It's
made of tempered single-layer glass,
and almost any surface trauma will
leave you with a bushel-basket’s
worth of dime-size shards. So guess
what will happen when you try to re-
move it and stress it just a little too
much, It's worth a try. Just remem-
ber to wear safety glasses and gloves.

in water for 1 hour and then
mount it on the buffer. Be
sure to thoroughly wash the
windshield first. Dirt and grit can ac-
tually scratch the glass as you buffit.

Spread the slurry over a 1-ft.
square area of your windshield and
liberally apply the elbow grease as
you begin buffing. Use circular move-
ments, and don't let the oxide dry out
as you move across the windshield.
You may buff several times before
you're happy with the results. The
polishing compound washes away
with soap and water.

Remember that deep scratches or
stone chips cannot be buffed out,
{Chips are air pockets where the glass
separates from the inner Mylar lay-
er.) Trying to rub these out will ereate
surface imperfections that may im-
pair visibility.
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A low-speed drill. a felt wheel and abrasive slurry can safely polish out scratches. Try
Erookstone, Eastwood or an auto parts store for the kit.
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"4 ou never know where vou will see o Brahowe On Perhaps vou will spol a Braluna

Bexide a quiet feoul stream, or high in the hills stalking o priced elk. Brahmis can e seen

all along our speciacular shorelines or hidden away in the deepest, coldesi wilder-
eSS, In blistering summers and sih-zero winters, Brahma's tough, 10005 recvelable polymer constroe-
fion is guaranfeed fo owtlst the rouaghest fereain aned foughest of 0 rosd freatment, vef never harm oar
precious environment. sy Brahma Truck Tops, custom made 1o il your domestic or imported truck, are
now available in Classic textured and a sleek, new, DuraSlick finish. Whatever Brahma siyle you choose,
Cab-hi, Hi-Door or Hi-Roof, yvour fop is covered from end (o end and top to bottom by Brahma's exclusive
lifetime limited warranty. W Add a new Brahma top just for the great looks,
and enjoy the greal outdoors with the advantages of a top that's lighter and more “’ }
durable than fiberglass, loaded with standard features and finished in your rsyr
choice of factory matched, non-fade, high-gloss automotive sorylic urethane B RAHNVLIA
paints. Wy Before vou sei oul on vour nexl adventure, see the complete line of RANGE TOUGH /CITY SLICK
Brahma Truck Tops at your local Brahma Dealer ar call 1-800-THE-BULL for the 600 Six Flags Drive
rname of the Brahma dealer nearest youw, Arlington, Texas 76011

*Complete warrarnty dictails available wpon reguest from Beabvoa, Toe. o s voure Arahma dealer

Call 1-800-THE-BULL for order information or the Brahma dealer nearest you.

Buy a new Brahma truck top or own the entire store. For information on Brahma Plus franchise opportunities
nationwide call 1-800-THE BULL.
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NEW PRODUCTS

IMPROVE
YOUR CAR

New Wiperblade

® Replacing wiperblades may be a lit-
tle simpler now, thanks to the fact
that Trico hag introduced a new line of
blades. The new wiperblades, called
3-Series Wiperblade, which come in
sizes and configurations to fit most ve-
hicles, have been designed to exceed
the vehicle-makers' quality stand-
ards. Perhaps as important is the fact
that the new wiperblade line consoli-
dates the most popular sizes from two
other series of blades from Trico.
Prices vary depending on wip-

er size and application.
From Trico Products
Corp., 817 Washington 4
St., Buffalo, NY g
14203: (T16) 852- 4

Minivan Cargo Carrier

Minivans are great for hauling bunch-
es of people or loads of cargo—there
really isn't room ingide for a lot of both
at the same time. But you can in-
erease the pavload of vour Dodge Car-
avan or Plymouth Voyager by using
this gleek Aerospace rooftop carrier.
The fiberglass Aerospace gives you
about 20 ¢u. ft. of protected, secure
storage atop the minivan. The unit,
which weighs about 70 poundg, has a

hinged lid that opens with the help of
gas-pressurized struts. An interior
light helps you load at night, and a de-
tachable ladder—which can stow in-
side the carrier—helps vou reach in-
side the unit to fll it. Your van will
still go through your 7-ft.-high parage
doors with the carrier installed. Price
is $695, plus shipping. This rooftop
carrier iz available from Aerospace,
820 Waterbury Park Dr., Elkhart, IN
16517; (800) 535-5734

No-Spill Drink Holder

Vehicular cup holders tend to do a
better job of holding cups—aor cans
—than they do holding the drink in-
side the cup. Problem iz that the hold-
ers are too solidly fixed to the vehicle,
a0 as you drive hard, your drink slosh-
es over the top of the immaobile cup.
Enter the Calypso. This 3-section
irink holder insulates your cup from
the baze by a gimbaling center sec-
tion. The result is that the base—
which mounts to the dash or center

console—ean be at a 25° angle to your

drink before the liguid starts sloshing |
over the top, Suggested price for the

Calypso is 319.95. Contact JB Unlim-

ited, 1341 Ocean Ave., Suite 246, San-

ta Moniea, CA 90401 (213) 4508-0042, |

Paint Sealant

Your car's finish stays cleaner and
shinier longer if airborne grit and dirt
simply slide off rather than eat intoit.
That's part of the thinking behind the
formulation of Turtle Wax's new

Clear Coat Pnint Sealant. The new §

protective coating contains Teflon to
help it shed dirt. Clear Coat is de-
gigned to stay on yvour car for longer
periods than other products—up to a
year. The coating has also been for-
mulated to be safe for all types of
paints, ineluding basecoat/clearcoat
paints, Cost is about 318,99, From
Turtle Wax, Ine., 56556 W. 73rd 5t.,
Chieago, IL GOG3S; (TOS) 563-3600,

108

U
Portable Tire Step

Tall trucks are cool—until you've got
to streteh to reach the center of the |
windshield to clean it, or maybe get to
a deeply buried underhood compo- |
nent. Here's a simple and secure way
for yvou to make that stretch. Called |
the Step-Up, it's a steel-grate plat-
form that hangs via brackets over one
of your rig's tires. Once in place, it
gives you a boost in height to about
the center of your wheel. The brack-
ets fold relatively flat for convenient
storage, Step-Up is available in three
sizes, Prices range from $54.99 to
$79.99. For vour nearest dealer, con-
tact Denco Step-Up, 825 E. 4800
South, No. 210, Salt Lake City, UT
B4107; (B01) 265-05410, ™
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THE PERSONAL
BUSINESS MAGAZINE
WRITTEN BY THE
PEOPLE WHO WRITE
THE BUSINESS BIBLE
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As if one bestseller weren't enough, we rate analysis of firsthand data that can only
now have 500 Wall Street Journal writers come from Dow Jones, the first and foremost
from around the world ready to give their fimancial information source in the world. And
recommendations, in addition to the facts, it's written by the experts the other expents rely

We call it SmartMoney. 1t's The Wall on every day. The first issue alone includes the
Street Journal magazine of personal busi- work of three Pulitzer prize winners.
ness and it's like no other, Because it's written by the writers of The

If you're a hands-on person looking for Wall Street Journal it can't be dull. Every mes-
an edge in investing, saving and spending, sage about how to invest, save or spend will

you can rely on SmartMongy be delivered with clarity,
for guidance, It gives you first- Sma.rtMolleY depth and unequaled expertise.

BY SMART PEOPLE. FOR SMART PEOPLE.

eniiahle oi poer mremesnd oo, For single copy wies, sensd w cheel or mesey ardes payabbe 15 Smansbeney lor 5130 1w Single Copy Sales Deparcmerni
230 W, Vish Si, WY NY 10019 oe cull |-BOD-S44-4 204 [please hive voud credin eard resaly - 8 §2.90 charge per copyl
ma ol m joimi weznun of Dow joaes & Conigasy. i il The Heiidl Cipuiiaiios




CAR CLINIC
BY MIKE ALLEN,
Associate Automotive Editor

Rescue Me

Help! I'm rebuilding the engine in my
pickup. 1 mail-ordered all the parts,
and there are some little cellophane
things in the gasket set that | have no
idea where to put.

The guys at the auto parts store,
even though I had them recondition
the evlinder heads and turn the erank-
shaft, won't tell me what they are for,
I think they re miffed that I didn't buy
the gaskets and bearings there,

I'm sending yvou one of these things
with a return envelope in the hope
yvou'll be able to tell me what it is and
where it goes. ALLEN STARK

MASON, M

Sorry you're having a hard time with
the guvs at the auto parts store—I've
fourd, over the years, that it's in your
best interests fo cultivate a relation-
ship with both the countermen and
the gang back in the machine shop.,
They're almost always a reliable
source of tnfo.

The plastic sleeve you sent me isn't
technically part of the engine. Its pur-
pose (s to prevent the keeper grooves
an the valves from cutting the lip on
the valve-stem seal as the seal is be-
ing installed. These grooves are plen-
ty sharp, and without protection
might easily nick the rubber seal,
Chce the seal is pushed down over the
top of the guide boss, the plastic
gleeve can come off, and be used for
the next valve,

Also, if the machine shop assem-
bled the heads for you, the valves
were already installed. So you don't
need the sleeves to complete assembly
of vour engine.

Shakin’ Street

The outside rearview mirrors (espe-
cially the driver's side) on my 19588
Chevy pickup vibrate badly at any
speed over 30-to-40 mph. I have an 8-
ft. over-cab camper on the back, so 1
really need the wide mirrors.

I've tried two different types of
stone defllector/bug shields, tightened
the mirror base again and again, and
even adjusted the rubber hood stops.

Onee it shook so bad that the mirror
wrluss fell out. WILLIAM HAGUE

MAPLE SHADE, NJ

Those big West Coast mirrors will vi-
brate a certain amount no matter

what. But shaking the glass out af

the grommet is too much,

Let me suggest two things:
® Try changing the resonant fre-
guency of the mirror. I've used stick-
on mag-type lead wheel weights. Ap-
ply them fo the back of the mirror in
a strip near the edge.
® Use a turnbuckle as a brace be-
tween the mirror and door. I've done
this by riveting a small sheetmetal
tab fo the mirror's back, and another
tab to the hidden part of the door
frame. Run a turnbuckle betiween the
tabs, and adjust the mirror by turn-
ing the turnbuckle

Tall Dude
I have a 1991 RS Camaro. | want to
change the 215/65R-15 tires for
245/60R-155. These are about 1% in.
taller than the others.

The owner of the tire store said the
taller tire will fool the computer and

= cause performance prob-
lemes, So 1 ealled two local Chevy deal-
ers. One was unsure, and the other
said the only problem might be elear-
ance to the fenders. JOE SOKOLSK]
WOODSTOCK. GA

You won't “fool" the computer. It will
be confused about the true vehicle
speed—but so will you, as the speedo
and odometer will be off by a healthy
percentage, There will be a difference
in performance—your overall gear-
ing will be a similar percentage tall-
er, costing you acceleration

The stock RS wheels are 15 x 7 in.
A 245-section tire is a little too wide
for my liking. My suggestion is to
find some 16 X 8-in. rims—the same

size that comes on the Z28. Then you |

can mownt up some 50-series 245mmi
wide tires, which should be just
about the same height as the 2155,

If you must keep the same rims, l'd

1o
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Windspoiler~
Performance

Sate driving through high wind
and heavy rain demands the
performance of Windspoller. ..
the pramium asrodynamic
wiper blade from TRICO.

Windspoiler features a durable |
stesal frame and exclusive
spollers 1o fight windlift and
provide superior windshiakd-
wiping action... even at
highway driving speeds. It fits
maost popular cars, light trucks
and mini-vans.

So ask for TRICO Windspoiler
by name wheraver quality
auto parts are sold.

Anything other than TRICO
is highway robbery!

TRICO is the leading original
equipment supplier of wiper
blades for auto manufac-
turers worldwide.

Altn

TRICO PRODUCTS CORP,
HIGH VISIBILITY

suggest settling for a 235/60R-15.
This happens to be just a little bigger
than stock, at least in the two tire cat-
alogs I checked.

Be aware that not every identically
labeled tire is the same physical size
as the similarly labeled tire from an-
other manufacturer.

More importantly, the tire dealer
should have known and explained all
of this to you. I suspect he's trying to

in stock already.

Blowin' In The Wind,

Chapter Two

The lead story in the Dec. ‘91 Car
Clinic showed an illustration of a
leakdown tester, a gadget [ recom-
mend instead of @ compression tester
for checking on the mechanical
health of your engine.

A ton of readers have asked me
where they can purchase one of these
Mannes brand testers. Nobody seems
to know about them—or any other
brand of leakdown tester.

That's because that airbrush
painting is done for us every month

by Don Mannes—and that's his sig-

peddle some tires he has too many of

| heatercore . .

Frankly, Scarlett. . .
® There W!WBTE. cruising down the parkway one ,”' m
nice sunny Saturday. And we notice this sweet smell. cm
We figure it must be an overlurmed ice-cream truck
—butit doesn’t go away.

Then my Iront-seat companion notices that har
feet are wetl. Right aboul the same
time the windows start to .
steam up, and the in- f HEME“D%E"
terior of the car tumns
into a Turkish bath.

Nope, it's not pixies
cooking down maple =
syrup under the back
seat, it's a ruptured
heater core. That
sweet smell is cool-
ant, and it's gushing
out under the dash.

Ahh, it's too nice a
day to worry. With my
trusty Swiss Army knife, |
undo the hose clamps on the heat-
ar hoses, and simply bypass the
heater core.

| than top off the radiator and
plan on worrying about fixing the
. tomorrow.
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nature. There is no Mannes tool com-
pany. (Look for Don's name or ini-
tials in this artwork every month.)

At any rate, leakdown testers
should be available at any auto parts
store. They're listed in the MAC tools
cafalog, and are available from other
sources as well.

As a last resort, I got mine fabout
15 years ago) from U.S. Industrial
Tool & Supply in Plymouth, Michi-
gan; (800) 521-7394 or (800) 482 -

4167 in Michigan only. It's part No.
TP-104, and the latest catalog lists
it for under $50.

Blink, Blink, Blink

The turn signal indicator on my F-150
pickup has always been very faint.
Combined with the dim indicator
lights on the dashboard, both have re-
sulted in my driving for many miles
with one or the other blinker flashing.
The dealer says that a number of oth-

Qriginally Patented Blade Design!
Cuts & reculs clippings into tiny partiches |
which drop out of sight af root level, .
providing FREE fertilizar (for your lawn)l

-\'«
\
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BHEAI(THHI]IIEH MIJWEH ENI]S
BAGGING & RAKING FOREVER!

Announcing...the revolutionary It's a time-and-work saver, because
TROY-BILT® it leaves no clippings. With nothing
Muiching Mower. to bag, and no need to rake, your
job's done faster and easier than
ever before,
And your lawn looks better than
ever, because the clippings become
nitrogen-rich, 100% organic fertil-
izer, You feed your lawn automati-
cally (and for FREE!) every time you
mow.
Even in this huge country of ours,
responsibly recycling your clippings
with a TROY-BILT® Mulching
Mower does make a differencal

FREE CATALOG...Call Today!

1-81!!-453-59(!]

or Mall this Coupon!
_‘I

a:ﬁmw“dlmmummu-mm |
Mulching Mowar__including spacifications, 8
completa Catalog, lmmmwmrﬂw
Hﬂl.lhdmrmrlnl SAVINGS | I

Bearma
Sireat

City
Sinie Zip

OTROV-BILT' |

102nd 5t. and 8ih Ave., Troy, New York 12180 _

Ordinary mowers make work for
you, They blow the clippings out
the side, and you must rake them
up. Bagging mowers discharge clip-
pings inlo a bag, but you've got to
emply it constantly.
The TROY-BILT® Mulching
Mower is a radically different
and betfer kind of mower,
and a whole new way to
mow your lawn!

AZIET

©1002 Garden Way Inc !

er customers have complained, but

there was nothing he could do. Is
there anything I can do?

JEFF WEAVER

RIPON, CA

Start by digging around under the
dash and finding the flasher relay._If
possible, mechanically remove it
from its fastening. Many of these re-
lays just dangle from the harness.

There's usually a metal clip for
hooking the relay to the underside of
the dash. Drilla /e-in. hole in the bot-
tom of a small can—tunafish cans
should be about right—and clip the
relay to it. This should amplify the
sound considerably.

Not loud enough? Okay, several
manufacturers make an extra-loud
relay. Try the auto parts store. The
counterman may have to dig into the
catalog and order one.

Still not loud enough? There are at
least two aftermarket high-volume
buzzer/beeper gadgets listed in the
J.C. Whitneycatalog. You also might
look for these same gadgets at RV
dealers. ™

DO YOU HAVE A CAR PROBLEM?

Jusi wak Mike aboui it. Mail your guestion o Car
Climic, Populor Mechanics, 224 W. 57tk 5L, New
¥ork, NY 106119, While letters, fares or phone
calls cannol be answered individially, problems
i gemoerand inderest wrill be dhiscussed in the eoluma

SERVICE TIPS '
» Nissan service bulletin NTBS0-079 |
describes the steps recommended
in refilling and purging the cooling
system of 1989 and later-model
Maximas. The front bumpar must ba
elevated over 3 ft. while the radiator
is filled, and then the engine should
be run until bubbies no longer ap-
pear in the radiator neck.
® |f your 1885-'87 Chevy Spectrum
has a ratlle in the exhaust system,
especially on short trips. you may
need to replace the catalytic convert-
er. TSB 87-298-6F
& |f your Pontiac LeMans is hard to
start under high humidity/cold temp
conditions. TSB B8-6-65 suggesis
removing the plastic distributor
splash shield, and then drying the
inside and outside of the distributor
with a soft, dry cloth. After this, it may
be necessary to remove and clean ar
replace fouled plugs caused by the
distributor misfire.
o If your 1991 Caravan or Vioyager
has a fuel gauge that reads full when
there is room for 5 or & more gallons
in the fuel tank, the dealer may need
to replace the fuel-level sending unit

with a revised part. TSB 08-01-91A
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AUTOMOBILES

Chrysler Unveils LH

SedansFor 1993

® One of the bigger unveilings at the
recent North American International
Auto Show in Detroit was the first
public display of Chrysler’s much-
heralded LH sedans. Due this fall for
the 1993 model year, the Chrysler
Concorde, Dodge Intrepid and Eagle
Vision are expected to restore good
health to Chrysler Corporation’s pas-

senger car sales and may also have a
major impact on automotive design
worldwide.

The key departure in the LH series
is the cab-forward design coneept,
developed in Chrysler's Eagle Opti-
ma concept car, As the name supg-
gests, cab forward moves the passen-
ger compartment toward the front
axle and moves the wheels out to the
edges of the fenderwells.

The base of the steeply raked wind-
shield starts almost at the front-axle
centerline, and the hoodlines slope
gharply downward.

Technical details were sketchy at
the unveiling, but the Concorde, In-
trepid and Vision promise to be ex-
ceptionally big for midsize cars, ridi
a wheelbage of about 113 in. Overa

length will be about 200in. Ford's full-
size Crown Victoria, by way of con-
trast, has a 114.4-in. wheelbase and is
212.4in. long.

All three cars will be front-wheel
drive, with longitudinally mounted
engines. Suspension will be all-inde-
pendent, with a multilink setup at the
rear, Chrysler plans to offer three
levels of suspension tuning for the
cars—Base, Touring and Perform-

ance—as well as optional antilock
braking and traction control.

The standard engine throughout
the range will be Chrysler's 147-hp
pushrod V6, but an all-new port-in-
jected dohe 24-valve 3.5-liter V6 rat-
ed at 200 hp will also be offered. A
new electronically controlled 4-speed

Intrepid will carry Dodg
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automatic, capable of handling heavy
torque loads, will transmit power to
the drive wheels. Chrysler chose the
longitudinal layout partly to improve
crashworthiness and partly to accom-
modate future all-wheel-drive ver-
sions of the new cars.

The steep rake of the LH wind-
shield and backlite means a substan-
tial increase in glass area over con-
ventional designs, Chrysler plans to
deal with this by installing solar sensi-
tive windshield glass to reduce heat
buildup. The new cars’ climate-con-
trol system will also use an environ-
mentally friendly refrigerant instead
of freon.

Interior safety touches include air-
bags for the driver and front-seat
Eassenger as standard equipment,

eight-adjustable seatbelt anchors
and an integrated child seat.

In addition to creating this new de-
sign concept, Chrysler simultaneous-
ly whittled down the development
time. From inception to unveiling,
the LH project took just over three
years, far less than the traditional 5-
year cycle. LH production is slated to
begin in June at Chrysler's Bramalea
plant in Ontario, Canada.

{ Please twrn fo page 116)




All New, All Buick
Buick LeSabre—a car whose reputation
for quality is legendary—has been totally
redesigned. Here's how we are making
It even hetter
Saler

The new LeSabre offers a standard driver

air bag, front-wheel-drive traction and
available anti-lock brakes

More Powerful
With tuned-port injection for 1992, the
3800 Vi engine is rated at 170 horsepower
And a 4-speed aulomatic transmission

with computerized shift control provides

he 1992 Bu
'Jo make

PUS33] & UO

that power with smoath precision
U}-‘ﬂaHidr‘ Smoothness
LeSabre's DynaRide® suspension senses
the road and responds, 1o credte a
remarkably smooth, library-quiet ride

Roomier

LeSabre offers 6-passenger seating, plus




ick [ eSabre.
it better. ..

generous head- and legroom, and a some mid-size

low-liftover design. | 2 ]

To learn more about the 1992 LeSabre,
Fuel Economy W please call 1-800-531-1115. Or better

17-cubic-foot trunk with an easy-access

The full-size LeSabre delivers vet, see your Buick dealer.

fuel economy that BlL1ICK
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NEW CARS (Continued from page 113}

New Nissan 2405X ¢

Topless At Nissan

After an absence that dates back to
Datsun days, convertibles are return-
ing to the Nissan lineup.

Following a number of preview ap-
pearances in spy photos, the fresh-air
version of the Nissan 300ZX finally
made its first appearance at last Octo-
ber's Tokyo show. The Z-vertible
hides its folding top under a flat ton-
neau at the rear of the car, and retains
a targa-style hoop over the top. Prie-
ing for the 300ZX ragtop wasn't final
at press time, but don't come to the
showroom with less than $30,000.

The 2405X offers a cleaner-looking
conversion, with only a pair of ear-like
projections—housing the upper an-
chor points for the shoulder belts—to
remind onlookers that this design be-
gan life as a coupe.

onvertible avoics targa hoop of topless 3002X.

Jeep Grand Cherokee

We'll be bringing you a report from
our first hands-on encounter with
Jeep's new Grand Cherokee next
manth, but here are some preliminary
specifications.

The newest Jeep is sized between
the current Cherokee and the old
Grand Wagon-

Besides more room for passengers,
this provides 7.4 cu. ft. of additional
cargo space, accessible through a rear
door that's 4.3 in. wider.

Anticipating tougher safety rules
for sport/utility vehicles, the Jeep de-
sign team gave the Grand Cherokee a
driver's airbag, the first offered in a
vehicle of this type. Four-wheel anti-
lock braking will be part of the stand-
ard equipment inventory.

Initially, the Grand Wagoneer will
be limited to the same 190-hp straight
Six that also propels the Cherokee,
However, by fall, a VR—borrowed
from the Dodge pickup truck family—
will be available as an option.

Infiniti J30

Nissan's Infiniti division rounds out
its 3-car stable this spring with an all-
new luxury entry that's certain to es-
calate the level of competition in the

eer, The wheel-
base iz 105.9 in.,
4.5 in. longer
than the Chero-
kee and 3.2 in.
shorter than the B
Grand Wagon- |
eer, The overall
length is 173.3
in., 8 in. longer
than the current
Cherokee,

@ The question is no longer whether
Toyota will invade the high ground held
by U.S. Big Three pickup trucks, but
when the invasion will come.

With the current balance-of-trade fric-
tion between the U.S. and Japan, Toyota
is maintaining a low profile on its plans
for a full-size truck, but the project is
known to have been simmering for some
time. The artist’s rendering of the Toyota
lruck shown here was developed from

Toyota Full-Size Pickup

spy photography and information leaked
o the Japanese press,

The big pickup will definitely offer a
powerful V8, but whether this will be a
variation of the 4.0-liter 32-valve 4-cam
Lexus V8 or some other design Is not
known. Certainties include the availabil-
ity of 4wd, extended-cab versions and
competitive payloads. The Toyota truck
is also expected to offer a carlike level of

comfort and convenience amenities.

New Jeep Grand Cherokee has standard ABS and driver's airbag.

Acura Legend-class market. De-
signed to replace the current Infiniti
M30 at the end of the yvear, the J30
shape was conceived and developed
by Nissan Design International, Nis-
san's San Diego-based subsidiary.
The posh interior, with leather uphol-
stery and walnut trim standard, was
designed inJapan.

With its 108.7-in. wheelbase and
191.3-in. overall length, the rear-
wheel-drive J30 is a little smaller than
the Legend, but bigger than the new
Lexus ES 300. Power comes from a
modified version of the 300ZX 3.0-Li-
ter dohe 24-valve V6 rated at 210 hp.

Suspension consists of long travel
struts at the front, multilink rear with
antiroll bars front and rear. There are
big disc brakes at both ends of the car,
with a 3-channel antilock system.

Other safety features include two
front-seat airbags and antomatic pre-
tensioning seatbelts.

Mitsubishi Montero

Although it was boxy and unlovely,
Mitsubishi's original Montero sport/
utility vehicle was a solid sales sue-
cess. That leads us to believe that its
replacement, which is not only im-
proved in every conceivable mechani-
cal area but good looking to boot, will
be an even bigger success story.
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Riding a stretched (by 1.2 in.)
107.3-in. wheelbase, the new Monte-
ro is bigger in every dimension but
height. The bluff bow has given way
to contemporary curves, and the
squared-off lines have been softened.

Power is still supplied by Mitsubi-
ghi's smooth 3.0-liter 60° sohe V6, but
there's more of it—151 hp versus 143,
and 174 ft.-lb. of torque versus 168,

models have 4-wheel disc brakes.

Inside, the new Monteros are com-
fortable and nicely finished, with
some interesting—perhaps even use-
ful—gadpets,

In a brief day of introductory driv-
ing, we found the new Monterotobea
little sluggish in city traffic but quite
handy in the rough. There's good
ground clearance and the flexibility of

The Infiniti J30 challenges the Acura Legend and the Lexus ES 300,

This is a good thing, because there's
more Montero for it to haul. The pre-
vious lineup topped out just under
4000 pounds, while the new 4-model
range starts at 4120,

The heart of the new Montero's off-
road capabilities is Mitsubishi's Ac-
tive Trac 4wd system, which allows
the driver to engage or disengage 4wid
at speeds up to 62 mph. The system
employs a center differential, a vis-
cous coupling unit and a vacuum-actu-
ated synchronized freewheel front
differential.

When the driver shifts into 4wd, a
synchronized clutch engages the front
differential. Front/rear torque split is
handled by the viseous coupling unit.
The center differential can also be
locked, for tough traction situations,
and the Montero SR can be ordered
with a locking rear diff,

Transmission choices are the stand-
ard 5-speed manual and optional 4-
speed automatie.

Another interesting feature is Mit-
subishi's new Multi-Mode ARS,
which provides antilock braking re-
gardless of drive mode. Unfortunate-
ly, the system is available only on the
top two Montero models, although all

the 4wd system is as good as anything
in the sport/utility field today.

Prices range from about $18,000 for
the basic Montero, to $28,000-plus for
the SR. —Tony Swan

Vipermania

Team Viper finally let a nest of Vipers
out of the bag. Four engineering pro-
totypes were left to the tender mer-
cies of journalists and the wide-open
spaces of the Mojave, accompanied by
none other than Carrol Shelby.
Starting in Hollywood, out to the

Refined styling. Mexible 4wd system and
Iinnovative ABS option are highlight features
for the new Montero, Instrument inventory
includes an inclinometer.

Antelope Valley for a day at Willow
Sprin% racetrack, and back to Tinsel-
town, Viper proved itself equal to the
best of the off-shore exotics.

This car has enough power to sup-
ply the electrical needs of many Third
World nations. It also has brakes and
handling to matech, The 488-cu.-in. en-
gine produces enough torque (450 ft.-
Ib.) to hang the back end out in 4th
gear at well over 100 mph. Equally
impressive is the fact that it's no big
deal to keep it there. And collecting it
afterward revealed no trailing throt-
tle oversteer.

The interior ig a little cramped.
There's no place to rest your left foot.
I burned my hand on the doorsill over
the exhaust a dozen times. The wind
buffeting is enormous, and the con-
vertible top makes an MGB seem
modern.

None of these things matter. This is
a car carved from pure congealed tes-
tosterone, and on the road it cashes all
of the checks it writes visually,

Get in line now—1992 production
will be sparse.

ike Allen

With 400 hp and race-car chassis, new Dodge Viper delivers on its visual promise.
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The High-Tech PM HOTLINES

Weight Loss System. COMMUNICATE
WITH US

\We're trying our best
| to make it easier for you
' to communicate with us.
| Here are four ways you can do it

LETTERS

Your swritten letters are  always
welcome, If we think your letter would |
be inieresting [0 other readers, we

§ I'I"I.lqh[ eveEn pant it N oour Letters

: | | column [unless you request that it not
; | | be printed). Our editors are listed by
department on the masthead printed
in the front of the magazine next 1o
Editor's Notes, Qur address is 224 W
57th Street, Mew York, NY 10019

There are welght loss programs for the average individual. And
then there's NordicSport™ Ski, from NordicTrack. The high-tech,
world-class way to lose weight and keep it off.
For good. o
Weight loss never felt so good. Our state-of-the-art
graphite construction allows the NordicSport™ Ski
to move and react (o your body’s motions Lo provide
the most authentle sport simulation for the most vigorous
total-body workout. It's a ski motion so smooth, so real, so
challenging—you'll hardly notice the snow is missing.

And you'll burn up to 1,100 calories per hour according to
fitness experts. That's more than you would on exercise bikes,
stairclimbers or treadmills. You'll bumn fat and increase lean
muscle tissue, raise your metabolism and tone your entire
body in as little as 20 minutes, three times a week.

Experience NordicSport™ Ski. The one welght loss program
vou can stick to, succeed at. and enjoy.

Call today for a 30 day in-home trial!
«"O’d'CSP"” O FAx mAcHiNE
You can fax written mail to us if you

For a FREE VIDEO 1 _80&445_2231 ext. have access to a fax machine. Our fax
and brochure call, number is [212) 586-5562, and is avail-
MordicTrack, Dept. #67T7D2, 141 Jonathan Boulevard Morth, Chaska, MM 55318 abile 24 hours a day.

© 1992 NordcTrack, Inc., A CML Company = Al nghls resaned
ELECTRONIC MAIL

You can call the PM computer any
day berween & pm and 8 am [only)
Eastern time. The number is [212) 582-
B3569. Once you're on line, you can
leave messages for specific editors, or
direct ingquiries and comments 0 a
specific department. The department
bulletin board also allows you to share
your thoughts with other readers who

Fundreds of FOLEY-BELSAW tralned men have succesded In
this fascinating and highly profitabis fald...
You Can Do It Too!l...BE A
call in.

LIO[GIKSSIMIIRIRH - S—

Never befora have money-making opportunitias been so great for quaifed Locksmiths. The lock and key business number and password that allow you
has multiplied a thousandfold as mitlions seek mare protection agamst zooming crime, Yet there's only one Locksmith to access the systerm. Simply set your
for avery 17,000 peophe! Train FAST at Home - Collect CASH PROFITS Right Away. You're In business mady to eam ;

up to 526.00 an hour a few days after you bagin Foley-Belsaw's shortcul training. Take advantage of today's cammunications software to 8 bits, no

inprecedenied opportunitias in Locksmithing toryear-round EXTRA INCOME in spare time - or full time in a high-profi parity and one stop bit [B-N-1), and set
business of your own. Hundreds we've trained have done It So can YOUI Al tools plis professional Ky Machine the baud at 300 or 1200. Please re-
ghen you with course. These plus practics materials and equipment, plus simpla, Mlusirated lessons, plus expan member that we are not a profession-
supervision, plus business-buling guidance will enable wou to KEEP THE MONEY COMING IN! deal for mtirement ally staffed, fully operational bulletin

- d jabs,
goocjets 0 SEND FOR EXCITING FACTS - NO OBLIGATION! board. We're simply trying to make it
ALL SPECIAL TOOLS AND EQUIPMENT 30 DAY NO RISK TRIAL easier for you 1o communicate with us.
INCLUDED FOLEY-BELSAW INSTITUTE 50 please bear with us if it takes awhile

.y — B301 Equitable Rd., DEPT 12124
- 1 Kansas Cily, MD B4120-0068

There Is NO DELIGATION = NO SALESMAN Will
Call -Ever!

FOLEY-BELSAW INSTITUTE
| 6301 EQUITABLE RD., DEPT. 12124
| KANSAS CITY, MO 64120

| PLEASE RUSH FREE BOODK “Keys To Your Future"

[0 aNSWET YOur message

READER SERVICE BUREAU

Qur Reader Service Bureau is opera-
tional five days a week dunng regular
I business hours, The phone number is
| | | (212) 49-3127. Please call our Reader
| Service Bureau, not our editors, for in-
formation on back issues, reprints of
| | articles, subscription inguiries, plans of-
I
|
|

fers and so on. It will save us all time.

HOTLINE PHONE NUMEBERS
Tiedts haowe yea quichely traim to be youn

i o bbbt ——— - : Unfonunately, our Hotline Fhone
::;LH?‘.EIEB JuI:osul::m;.m CITY-STATE-ZIP _I Service 15 temporarily discontinued,

RUSH COUPON TODAY |
FREE BOOKLET ADDRESS
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Variable Firmness = Great Sleep

i T o
22 5 = .~. : ; 2 L A

Only

Select Comfort PEppOsLEts

Allows You to Select Different

Firmness and Comfort Levels for Tk o S M X
Each Side of the Bed. Eame

Select Comfort's unique air-cushion design provides proper ba
support, contours to your body, distributes weight evenly.

Adjust Firmness to Your Exact Needs

Select Comfort's unique air support system lets
you control the feel and firmness of your bed —
simply by pushing a button. Your mattress can be
firmer than the firmest innerspring or softer than
the softest featherbed...helping you sleep more
comfortably, reducing back pain and muscle aches,
and pmvigirﬂi true support. Change firmness as ; . o .
often as you like to meet your exact preference, Tensspeingu polacta you backy ontioom; oviting

pressure points and uneven support.
Dual Chambers Let You Both Sleep Great.

Both you and your sleeping partner can now enjoy .
relaxing, invigorating sleep because Select “W
Comfort's dual chambers adjust independently. —

Choose your preferred comfort without affecting
your partner's side of the bed. You'll both enjoy
total body support and true cradling comfort.

AT A AT A

s — -
-— MEELIUHE POINTE

Waterbeds rely on displacement and can cause a
"hammock effect,” bending your spine unnaturally.

Call or Write for a
The Back Support You Need - FREE BROCHURE AND VIDEO
The Comfort You Want. 1-800-831-1211

Your Select Comfort conforms to your body's

--------------------------------------------

natural shape so your back muscles don't strain to ir 7 YES I Pl?ase send me a FREE
1
|

hold your spine straight. Because air support is the « Information Packet and Videotape.

1

I

1

closest thing to floating, you'll wake up rested and _VHS [ |BETA i
ready for the day:. i Name |
_ _ | Address |
"Thrilled with the comfort" | City State Zip |
"We are thrilled with the comfort of this bed. It's :Evening Phone ( ) :
wonderful to have one side firm and one soft. Not only | i
is it a great product but it's nice to know you stand | i
behind it the way you do. I'm certainly recommending | g, :
it to all my friends." Cindi & Bob Dentoit i 9301 75th Avenue North * Brooklyn Park, MN 55428 i
West Bloomfield, M1 E 1-800-831-1211 :I

1 |

Select Comfort 1992 Dept. 285




ELECTRONICS

® The home office is practically be-
coming a fixture in the Americun
home, Home information produets
—computers, fax machines and tele-
phones—accounted for about 25% of
all consumer electronies products sold
in 1991, according to the Electronic
Industries Association. And while
many people are running businesses
from their homes, most buy home of-
fice equipment in order Lo bring work
home from the office.

Generally speaking, the personal
computer is the anchor to the home
office. But for many people, the eapa-
bilities presented by the home com-
puter go underutilized. If all you
want to do is an evening's worth
of word processing or work on a
| spreadsheet, then investing in a

personal computer might just be
| overkill.

A simple, less expensive and porta-
ble alternative is a machine like
Panasonic’s KX-WL55 portable word
processor. Now electronic word pro-
eessors are hardly new. However,
this machine sports one feature that
makes it useful to anyone bringing
work home from the office. With the
KX-WL55, you ean download text
onto an M5-DO0OS formatted 3.5-in.
double-sided double-density disk.
Because the conversion iz to ASCII{a
universal text format), you lose codes
for marging, underlining and similar
settings but this is just a minor incon-
venience,

Of course, the KX-WL56 isnot a
laptop computer, and its list price of
$580 reflects that. Internal memory is
about 48K, much less than a comput-
er's. However, since vou can store in-
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Canon's Communicator helps people with speech disorders.

WORDS TO GO

BY FRANK VIZARD, Electronics Editor

Store text to MS-DOS disks with the
Panasonic KOC-WLSS word processor,

formation on floppy disks, data stor-
age is not a problem. The KX-WL55 is
also bigger than some laptop comput-
ers, measuring roughly 13 = 9 x 2.5
in. in size, and heavier than some,
weighing in at 6 pounds. The machine
can be plugged into a wall outlet or
run on NiCd batteries, which must be
bought separately.

Other nice features of the KX-
WLA5 include a backlit LCD sereen
which displays 14 lines of 80 charac-
ters across. An autosave function
automatically saves eopy to the disk
every 2000 charun:ters, s0 losses are
minimal if there's a power failure.

Programs include a spreadsheet, a

63,000-word dictionary, a
thesaurus with 500,000
synonyms and an address

list function. There's

ing a printer. Pana-
sonic also has a ma-
chine, the KX-WLA45,
which offers a 7-line
display screen for a
' list price of $470.

If there's a feature
missing, it's the abili-
ty to fax or modem
text over the tele-
phone lines, This abil-

ity will be present on a new machine
called the BO00LT laptop from Smith
Corona. Similar in many respects to
the Panasonic KX-WL5S, the Smith
Corona S8000LT carries a list price of

700. Internal memory is larger at
256K, and there is also WordPerfect
converter software—a plus for those
alreacy using this popular word-pro-
cessing program. (It would be great if
other programs such as XyWrite
were available, perhaps as a dealer in-
stalled uptiun.}%e fax/modem eapa-
bility, however, is a $130 option. At
this paint, though, vou're well on your
way toward the price of a personal
computer.

So far, everyone I've shown these
machines to says: “Wow, | need one of
those at home."” Granted, most of
these people are fellow seribes. Both
machines' eaze of use becomes quickly
apparent, and therefore they become
very attractive, This review, in fact,
was written with the KX-WL55.

Correcting Disorders

Canon is upgrading Communicators
for people with speech disorders.
Listing for $1100 and %850, the two
products allow the user to type, print
and record messages wherever they
are. Both new models feature expand-
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ed memory and added functions. The
CC-T8, the more expensive of the
two, adds sound recording and play-

back capability.
Expanding CD

If you own a portable compact dise
player and you want to get a little
maore mileage out of it, you might con-
sider a few of the many audio accesso-
ries made by Recoton and sold under
the Disewasher brand.

The CD Bass is a cassette-shaped
adapter that fits into the tape well of a
car player or boom box. The mini-plug
at the other end of the adapter fits into
the portable CD player. There's alzoa
bass booster to enhance low-frequen-
ey sounds. List price is $40,

If you need to power your portable
CD in the car, you can also get Dise-
washer's Universal CD Power Adapt-
er. Just set the voltage indicator to
the proper position and plug the cord
into the car's cigarette lighter recep-
tacle. Listing for $33, the CD Power
&da ter perfectly complements the

IB]ass produet. It ean also be used
tu power portable tape units and oth-
er electronics devices.

Twin Camcorder
A new wrinkle in camcorders—a twin
lens system—comes from Sharp, The
VL-MXTU has a standard zoom lens
as well as a fixed-foeus wide-angle
lens. The zoom lens lets you magnify
vour subject up to eight times, while
the wide-angle lens can expand the
view up to 627, 17° wider than normal.
Both lenses can be used separately

or tufcether. When used together, the
result is a picture-in-picture effect,
with one image inserted as a box with-
in the larger image. So, for example,
one lens can provide an overview of a
school play while the second lens
zooms in for a closeup of an individual
child. The picture-in-picture effect
can be flopped at will,

The VL-MXT7U also sports a color
viewfinder and stereo sound for a list

rice of $1699, Another version, the

L-MX6U, has a black-and-white
viewfinder and monaural sound for a
list price of $1499. ™

Sharp’s newest camcorder features two
lernzes and a color viewfinder.

Hented video tpes usually conlain a
jamming mechanism called Macrovision,
This mechunisim iz designed to prevent
you from copying tapes. However, it also
often results in & blurry or streaked piciure
when viewing a Lape.

Clearimage defeats the jamming,

leaving you s erystal elear picture.
Clearimage is digital, state-of-the-an
100% guaranteed and effective,

Comes with a 3 year warranty.

For Saper-VHS users try our Video Stealth

Clearlma 9,95 + 82 8N

Viden Stealth 590,00 + 53 8711

CABLE TV BOXES General Instruments  Oak

Zenith Eagle Jerrold
Stargate Tocom
Scientific Atlanta Starcom
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ORDER TOLL FREE

mnzeceerromes:  1-800-624-1150

'l?# d}. l?ﬁh?llﬂ!t— (402) 554-0417
Revolutionary "2-in-1" ”
TRIMMER/MOWER!

Takes the place of both your hand-held '

trimmer and steel-bladed rotary mower! 4
» The DR™ TRIMMER/MOWER e
rolls "light as a feather” «Perfect
« TRIMS far easier, better, mowing and
more precisely than -ﬁ rimming
hand-held Ermmm . around sn:ﬂzlf
El'ﬂl::ll!‘ ::Ih‘:::ln Ifm = tion hnmu: ele...
(even wet!) to tough, and for finish-up
waist-high growth mowing and
with ease! I:l:l.m.mm,g after
*Rocks, Wdu ) & 5.
IW.II'IFI. elc., i ,ghtfﬂr
no harm because i
the "DR™" has no o i
sieel blade
o bend Pound for pound, the bext pizce
or dull, of egupment we ever boughl!™

« Ligryd Cestare, Perkasie, PA

S0, WHY HASSLE IVES! Please rush FREE DETAILS of the Revoltionary
with hand-held trimmers | DR™ TRIMMERMOWER WER incloding prices and spcifca !

or steel-bladed mowers? | i I e e, i oot P

Please call 1 (800) 241- mu,m “Off-Season” Savings now in effect i
or mail coupon at right today
for FREE DETAILs all about |

™ Slala
the Revolutionary DR :Tuc COUNTRY HOME PRODUCTS,

ERIT CHF. o
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 AUTOMOBILES

BY JIM DUNNE, Detroit Editor

DETROIT SPY REPORT

Hot-Rod Lincoln
. @ Stinging from Cadillac's decided
performance advantage, Lincoln will
be taking the gloves off this summer
to challenge the top GM marque in a
battle of the luxury coupes. The new
| Mark VIII will reflect its obvious her-
itage in the sheetmetal department
by flsmhin%1 a Continental grille and
retaining the trunk spare-tire hump.
But the real news will be under the
hood as Ford debuts its twin-cam 4.6-
liter VE—the newest wrinkle of its
modular engine. Our sources tell us
the engine should be good for just un-
der 300 horsepower, which is on a par
with Cadillac’s new Northstar 4.6-li-
ter VB. Both these engines, which will
move in between the frame rails of the
Mark VIII and Caddy Eldorado re-
spectively, are said to be a match in
smoothness and fuel economy for the
best of the imports. Price tags on the
Mark VIII and Eldo are expected to
be in the mid-$30,000 range, which
gives them a big price advantage over
their import competition—Lexus, In-
finiti, Mercedes-Benz and BMW.

Name Games

Oldsmobile and Buick are about to
close the book on the Toronado and
Riviera nameplates for their specialty
sedans. Both these cars are scheduled
to undergo radical design surgery for
the 1994 model year, and the two GM
divisions want fresh names to tack on
their fresh models. The new monick-
ers aren't finalized yet, but we think
likely candidates are the Anthem (af-
ter the concept car introduced at the

Detroit Auto Show in January) and
Troféo for Oldsmobile, while Buick
may recycle the Sceptre name used
for its concept car that debuted at the
same show.

New Brougham
Doesn't § Clean

Tradition is big at Cadillae, at least in
its big 1993 flagship Brougham sedan
to be introduced soon. The biggest of
the Caddys (and the entire GM pas-
sengercar fleet, for that matter) rides
on a 121-in. wheelbase and measures
221 in. bumper-to-bumper. The king-
size luxo cruiser still retains the tradi-
tional body-on-frame construction—a
rarity in this day of unit body design
—and rear-wheel drive, the only
pusher Cadillac in the fleet. Built on
the Chevrolet Caprice chassis and
powered by GM's 5.7-liter VB (down
the road an infusion of Northstar 4.6-
liter V8 power is a possibility), the
Brougham does flaunt new sheet-
metal. Styling, however, takes on a
traditional bent with the familiar Cad-
illac eggerate grille, massive fender,
long hoodlines and an opera window
in the C-pillar.
Aside from shar-
ing its drivetrain
and chassis with
the Caprice and
Buick Roadmas-
ter, Brougham
also shares the
curve and angle
of its windshield

osts with its B-

y siblings.

1993 Brougham will stretch new skin over familiar rear-drive chassis.
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Socket To Me ‘
Electrie cars are definitely coming |
from GM, Ford and Chrysler. All of
the Big Three are now working on
their prototype electric models and
they expect to have production ver-
gions humming in the showrooms by
95 or '96. Each of the U.S. automak-
ers initially will field an electric vehi-
cle for a different market segment:
GM's Impact is a sedan, Chrysler is
working on a futuristic passenger
van, while Ford is pegging its hopes
on a delivery van.

The big push behind electrics now is
legislation for zero-emissions cars in
California by 1998. And don't count
the imports out of this high-voltage
arena. Automakers in Germany and
Japan are turning up the juice on their
own electric car programs.

High Rollers

One reason Detroit's show ears look
so tough is their huge-diameter tires,
Both Buick’s midsize Sceptre and
GM's 100-mpg Ultralite, for instance,
ride on 18-in, tires. And big tires have
already come to standard production
cars—the Corvette and Viper already
roll on some of the largest rubber in
the industry. Engineers say that
large tires have lower rolling resis-
tance. Designers like the look that the
supersize skins lend to a vehicle. They
are even considering using larger
tires on the rear than on the front to
give the car a high rear-end stance
—something the hot-rodders have
been doing since the "50s. ™
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FAMILY AFFAIR (Continued from page 47)

SE’s supportive front seats reflect its
sporting spirit, and the no-nonsense
analog gauges read at a glance.

We liked the blackout grille, alloy
wheels and other sporty trim touches.
It gives the SE a clean, integrated
appearance, and we found the general
level of fit and finish to be among
the best.

on for size. With its excellent electrie-
blue paint job and unabashed GT
trim, this new Grand Am will definite-
ly get you noticed.

Like the other GM N-car replace-
ments, the Grand Am is snug in the
rear-seat area, and the shape of the
doors makes getting out awkward.

The seats themselves are comfort-

don't deliver the kind of capabilities
we found in the Passat, Stanza or
even the Hyundai. We also found that
the lower body cladding occasionally
scraped against the front tires at full
lock.

Still, this is a package that’s well
conceived to make young hearts glad.
The new Grand Am turns more heads

Like the Maz-
da 626, the Stan-

than all the other
cars combined.

za is headed for And at just about

a redesign, due 17,000  fully

this fall. loaded, it's an
attractive buy.

Olds-

mobile Saab 900

Achieva SL The 900 series

Here's yet more
proof that con-
cept cars have
become much
more than mere
attention-grab-
bers at auto
shows. The new
Achieva, which
replaces the Cut-
lazs Calais, is al-
most a direct de-
rivative of last
year's Achieva
concept car,

The Achieva is
all-new inside,
with a nifty cock-
pit-style instru-
ment panel and
excellent front
seats, It's limited
for rear-seat leg-
room and lacks
anairbag. ABSis
standard equip-
ment, however,
and the basie
braking system
is improved over
the Calais.

General Mo-
tors” 3300 V6 en-
gine and 3-speed
automatie trans-
mission stir the
Olds Achieva
along respect-
ably enough—
its acceleration
times were mid-
pack—producing

Didimabile

lust come In, scratch a

Guaranbee applies o GM cars
and light brucks. See your
participating dealer Tor delails

18 wears of age or older. Conbest
ends May 30, 1992,

GMIC Truck

MR. GUGDWREH(H QUI(K LUBE PLUS
“FLAG A WINNER” SWEEPSTAKES

How would you like to win the Chevrolet®
Pontiac® Oldsmobile® Buick® Cadillac®
or GMC Truck™® of your choice?

' o t}"*\ﬂ'-

‘_.,ﬁ*‘* LY :.
stakes gamecard, and you ﬁ:fs”’ i Q\,&
couldwinaGMarorlight =~

| truck worth as much as !
$65,000! Or win one of twenty other GM
vehides, a Delco car phone, a Mr.
Goodwrench jacket or coupons for your
next oil change at a Mr. Goodwrench
Quick Lube® Plus dealership. Everyone’s
a winner because a Mr. Goodwrench™®

“Flag A Winner” Sweep-

ment. ..

Mo purchase neessary. Woid where
prohibited. Mus| be licersed drives

29 minutes or less. For less than you'd expect.

Quick Lube Plus oil change is guaranteed
to take 29 minules or less, or your
next one is free. And it costs

back in the service depart-
and $65,000 proves it! For the
Mr. Goodwrench Quick Lube Plus dealer-
ship nearest you, phone 1-800-GM-USE-US.

"Nty

has survived for
a long time on
character and
competence. Al-
though its ap-
pearance is out of
step with current
design trends,
that unigue Scan-
dinavian shape
encloses impres-
sive interior
Epace, 4 CAVern-
ous trunk and
-.u;l{t rb seating.
Saab’s
seating position
provides a com-
manding view of
the road, major
control locations

[THIE

a lot less than you might are good, and the

exped at a dealership. We're climate control

serious about putting service | functions are
simple.

We were also
thoroughly im-
pressed with the
ease of the 900's
routine service
functions, which
led all others in
our serviceabil-
ity index.

Although the
Saab’s 140-hp
2. 1-liter dohe 16-
valve Four is an
excellent engine,
it produces lei-
surely accelera-
tion when mated
to an automatie

£ 1992 GM Comp.
All rights reserved.

admirable fuel
economy numbers in the process.

But the Achieva’s real edges in this
derby are, like the Skylark and Grand
Am, its styling and attractive pricing
—well below the Honda Accord and
Ford Taurus with similar equipment.

Pontiac Grand Am GT
Did we hear you say that family sedan
styling puts you to sleep? Try this one

POPULAR MECHAMICS ® APRIL 1992

able and supportive, and Pontiac has
done its usual good job of creating a
comprehensive and attractive instru-
ment panel with a decidedly sporty
Iook to it. Some of the minor controls
aren’t up to Honda levels, however.
Handling is certainly competent,
and the aggressive 205/55R-16 Good-
year Eagle GA tires provide plenty of
stick, but the chassis and suspension

transmission. We recommend a 5-
speed. The suspension and stiff chas-
gis combine to produce a satisfyingly
European feel, and if the 900 isn't
what you'd eall nimble, it's devoid of
surprises and strong on long haul
comfort. But then, that's what Saab
has always sold—enduring virtues in
a ear built to endure.

(Please tarn fo page 125)
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FAMILY AFFAIR | Continued from page 123)

Subaru Legacy

The Legacy was the only all-wheel-
drive car in our test group, but the
henefits of this feature don't really
shine until the road starts getting
slippery. Pushed hard on dry pave-
ment, the Legacy's dominant han-
dling trait is stubborn understeer.

Our test car was equipped with
Subaru's familiar 2.2-liter sohe flat-
Four. Although it sounds a little busy
and doesn't make much in the way of
peak power—I130 hp—it's torquey,
willing and bullet proof.

The Legacy gets a cautious facelift
for'92, giving the car a conservatively
contemporary appearance. The inte-
rior is also conservative, with
straightforward controls and the only
one-touch-down/one-touch-up power
windows in the group. Our test car
also had the optional driver's airbag.

But the Legacy's most compelling
virtue, from a family point of view, is
its interior volume. There's real
move-around space for five here, ex-
cellent headroom fore and aft and
p]{,—:n ty of space under the trunklid.

Ynta Camry LE

For the first time in 1t-. successful his-
tory, the Camry is bigger than its ri-
val from Honda. The extra size—it's 6
in. longer, 2 in. wider and 1 in. taller
than its predecessor—makes it much
roomier inside, right up there with
the best. This is real 5-passenger ca-
pacity here, and the Camry is fitted
with comfortable, well-upholstered
seats to go with it.

Toyota has done an exeellent job of
elevating the Camry’s user-friendli-
ness to the same level as the Accord.
Besides the well-designed controls,
there's the biggest glovebox in the
group and an enormous trunk.

On the road, the Camry is supreme-
ly smooth, quiet and comfortable. Its
handling is predictable and sure, and
ite braking (with optional ABS) is ex-
cellent. But the dynamie feature that
really sets this all-new car apart is its
optional 3.0-liter dohe 24-valve V6

engine. With 185 hp on tap—29 more
than the previous 2.5-liter version
—this smoothie gives the Camry real
hustle.

In our book, the new Camry is a
much better car than the very good
car it replaces, and is now one of the
pacesetters in this class. Our test
crew rated its engine and smooth new
exterior design tops in the group.

But with V6 power and the other
goodies on our LE tester, it's also one
of the most expensive cars we tested,

Volkswagen Passat G

If silence and serenity are near the
top of your priorities in a family se-
dan, the Passat may not be for you. lts
134-hp dohe 16-valve Four tends to be
buzzy, and there's maore than a little
harshness in the taut European sport
sedan suspension setup.

However, if your preferences run
to occasional sprints down twisty
back roads, the Passat bears closer
scrutiny, When it comes to crisp tran-
gient response and positive feel, the
Passat stands at the head of this class.
Virtually all testers called this car's
handling best-in-group, most rated it
near the top in terms of fun-to-drive,
and three of our testers—the hot-
shoes of the group—flatly rated it
their favorite, its noisy operation not-
withstanding.

From a family point of view, the
Passat also surprised us with its
roomy interior. Front and rear head-
and legroom are generous, seating is
sporty and the control layout rates
with the best,

Airbags aren't part of the safety in-
ventory, and antilock braking is avail-
able only as an option.

Basically, this is a car aimed at sat-
isfying the weekend racer that lurks
somewhere inside almost every fam-
ily man. If you're after that kind of
satisfaction, we recommend a Passat
equipped with a 5-speed. For even
more go, you can specify the new 178-
hp 2.8-liter V6 engine, which was un-
available for our test. ™

As Seen in

Lopullar
MeEhtaunEs:
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ULmACAﬂ{cm;rmm from page 23)

Studios, which evolved the desipgntoa
fiberglass mold stage, and Scaled
Composites, in Mojave, California,
used the molds to develop the tooling
to form the earbon fiber into the fin-
ished structure. Scaled Composites is
headed by Burt Rutan, the builder of
the experimental Voyager light plane
that went around the world without
refueling. Rutan is also the designer
of PM's light plane of the future that
was featured on the cover of our Au-
gust ‘87 issue. The Ultralite’s entire
body weighs in at a mere 420 pounds
and uses only six basic componenta—
the floor tub, the right and left halves,
doors and the rear panel. According
to GM, the composite gull-wing door
has side impact strength similar to a
conventional steel door.

As far as seeing carbon-fiber-body
cars in the showroom, Runkle says,
“You'll see carbon fiber go into pro-
duction ears first as parts, not as com-
plete bodies. We'll use it first in places
where we need extraordinary stiff-
ness and light weight, so you'll see it
in a hyhrig structure—some steel,
gome aluminum, =ome carbon fiber.
We'll use it for interior panels first,
not as the outside skin of the car. It
has a surface texture that is not
smooth, 20 we'll keep it in the strue-
ture, below the exterior skin.”

Runkle expects carbon fiber to
show up in GM production cars in the
mid "B0z. “Likely places forits use,”
he indicates, “are in the A-post (wind-
shield pillars) and the firewalls.”

Significant weight reduction is also
achieved in the ABS V1 braking sys-
tem. Aluminum/silicon carbide ro-
tors, containing 20% silicon carbide
particulate for an excellent friction
surface, weigh 50% less than an iron
rotor, and lightweight aluminum cali-
pers decrease drag. The system is de-
signed so no power assist is needed.

Little engine that could

Ultralite achieves its remarkable fuel
economy (100 miles per gallon at a
steady 50 mph) by using a 1.5-liter
3-¢ylinder crankease-seavenged 2-
stroke engine, rated 111 horsepower
at 5000 rpm and 127 ft.-lb. of torgue at
4000 rpm. Code named CDE-2, the en-
gine produces excellent horsepower
per liter of displacement and power
per pound of mass. According to Run-
kle, “T'wo-stroke engines are smaller
and lighter in weight than the 4-
strokes now in use. They also deliver
about 7% better fuel economy.”

GM’s CDS-2 tips the secales at 173
pounds, and offers low height because
of its flathead design. This, in turn,
allows a very low cowl] height, GM
sees a real future for 2-stroke engines
now that the biggest challenge—
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meeting emissions standards—has
been solved. Accomplishing the task
is an air-assisted direct fuel-injection
system and the electronies needed to
handle the sophisticated fuel and
spark timing requirements. The en-
gine is an all-roller bearing design as
is current practice in big 2-stroke out-
boards. It makes for low friction and
reduced pumping logses,

GM has no plans to produce the
CDS-2. Instead, the mini powerhouse
will serve as a developmental mule for
its 2-stroke V6 program destined for
mid- or Chevy Cavalier-size cars. Ac-
cording to Runkle, GM has a number
of Vb 2-strokes underguing dyna-
mometer testing now. “That engine is
ultrasmooth,"” he says. “It feels like a
12-eylinder.”

Mating up to the engine is an elec-
tronic 4-speed transaxle right off the
Saturn's parts shelf. The clutch-to-
¢lutch automatie benefits from low
spin losges and minimal internal frie-
tion. The only modifications needed
were lower numerical gear ratios for
top gear and final drive.

Easy rollers

With target efficiencies achieved in
the aerodynamies and powerplant
areas, the engineers turned their at-
tention to the last energy sponge—
rolling resistance. The engineers at
Goodyear came up with a special
175/65R-18 tire that can handle infla-
tion pressures up to 65 pei, which is
the inflation pressure of the tires used
on the Ultralite. To get around the
bone-jarring ride of a tire this hard, a
new profile was developed. The tire
uses a narrower rim width and a
rounder sidewall that is more shock
absorbing. A special tread compound
offers extremely low rolling resis-
tanee. This is combined with smaller
tread elements that bend easier touse
less energy when rolling in and out of
the footprint. The bottom line is a roll-
ing resistance of about 2.5 to 3 pounds
per tire at highway speeds, compared
to today's production-car tires which
have about 9 pounds of rolling resis-
tance per tire. The Ultralite tires are
self-sealing to save even more weight
because no spare is needed,

No, you can't go out and buy an Ul-
tralite right now. And even if you
could, you couldn't afford it. But the
technologies you see here in this con-
cept ear are the breakthroughs De-
troit has been trying to achieve for the
past 100 years. Yes, they will filter
down to the production lines, and,
sometime in the near future, you will
be able to go to your local dealer and
buy a car that incorporates much of
what you gee here. And it will get 100
miles per gallon, ™

The Next Time,
Why Not

REALLY
Change Your Oil!

After an initial treatment of 3 ounces, just
4-punces of Tufoil into the crankcase at each
oil change will turn ordinary oil into a
PATENTED
ENGINE TREATMENT.

Here's what you'll experience....

EASIER STARTS - Due to the protection
your engine will have at that crucial oil-less
period.

SMOOTHER OPERATION: The drastic
reduction in [riction gives your engine a sli
pery surface to run smoathly, 'vil‘tul]%
trouble-free!

BETTER GAS MILEAGE: You'll save
plenty at the gas pumps since your eng
doesn't have to work as hard and requires
less energy 1o run.

LONGER ENGINE LIFE: Naturally, if
your engine doesn't have to work as hard, it
will last a lot longer...in many cases, twice as
long.

(One 8 oz. - $ 17.75 (ship. incl.)
Two 8 oz. -  29.00 (ship. incl.)
1 Quart - 38.95 (ship. incl.}

allon - 13100 (ship. incl.)

1-800-922-0075
ORDER TODAY

Ii Fluoramics, Inc. pmasz
| 18 Industrial Avenue

Mahwah, NJ 07430
My check or money order for § i enclosed.
Charge my cradil cand:
o1 A l-:-m

[CIMaster Gard O visa

|,
IEupI}I'I.l
Phone Ma.

l Address _UPS Shippiin Adarens
| e

lﬁuh Iip
1 (M. resiclents: plaase Add TS sales bax).
N = il

1£5




All JERROLD, OAK, HAMLIN, ZENITH, SCIENTIFIC ATLANTA, PIONEER and all spe-
cialized cable squipmant available tor shipment within 24 hows. 80 Day Guarantes
QUANTITY DISCOUNTS AVAILABLE. MC/VISA or C.0. D telephone orders accepted

Send seli-addressed slamped envelope (60€ postage) lor FREE CATALOG

MEST p_ﬂbuu,muq INFORMATION/ORDERS
|ELECTRONICS INC... Carpontrovie 1-800

IHinois 60110

WHY
PAY A
HIGH

MONTHLY

FEE?

648-3030

WAR IN THE WIND

{Contined from page 53)

teers from GMR are responsible for
significant contributions. In addition
to checking the accuracy of the design
and creating software that enables all
the computer programs to talk to one
another, the GME team helps finalize
the shape of the underwater append-
ages (especially the keel, rudder and
bulb), the thickness and direction of
the carbon reinforcing fibers and the
stringer system that preserves the
hull’s integrity (especially the box
supporting the mast and keel),

o accomplish this work, GMR vol-
unteers book valuable time on super-
computers, use proprietary GM soft-
ware programs, build one-third-
working-scale models of the boat's
wetted surface and work midnight-to-
8 am shifts in the wind tunnel. In the
end, Conner calls the GMR effort his
“winning edge.”

“Who's going to win?" I ask Muench
and the other GMR engineers. Speak-
ing for the rest, one engineer answers
confidently, “We did our job. Conner,
of course, will win."

New AC class

The 1988 AC race is often remem-
bered for its catamaran-versus-mono-
hull mismatech and nonstop courtroom
maneuvering, but its most important
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legacy was the formation of a commit-
tee to establish a new AC-class yacht.
More than 40 technical experts from
10 countries collaborated on the proj-
ect and created a light-displacement,
high-performance speedster to re-
place the venerable 12-meter.

The new AC yacht differs from the
Twelve in every important category.
It will be about 10 ft. longer, 6 ft. wid-
er, 20,000 pounds lighter, 30 ft. taller
of mast, 4 ft. deeper of keel and carry
40% more sail. 'Fﬁese specifications
are expressed in a single mathemati-
eal formula known as the rating rule;

L+125%x VS-9.8x%VD=42

388
(L stands for length. S for sail area. D
for displacement.) Designers can ex-
periment as long as the formula re-
mains resolved.

While pure speed is the ultimate
goal of every AC-class designer, oth-
er considerations are also important.
For the first time, AC hulls will be
made of high-tech carbon fiber—
cored with a Y4-in.-thick layer of hon-
eveomb Nomex—instead of alumi-
num, so strength and integrity of
shape are special concerns.

In the caze of Stars & Stripes, the
hull was hand-laid using multiple lay-
ers of unidirectional carbon-fiber
weave (up to 10 at its thickest) that
were pre-impregnated with resin.

This process ensures that resin,
which adds weight but not stre .
ig kept to a minimum. When the lay-
ers are in place, using a computer-
generated map to align the fibers for
maximum stre , excess resin and
air is vacuumed out. A huge oven at
Goetz Marine, in Bristol, Rhode Is-
land, was used to heat the hull to the
resin's catalyzing point. Precise tem-
perature control during euring is nee-
essary to maximize strength.
Another important consideration is
the location of the AC race itself. The
boat is site specific, which means that
the rating rule is manipulated in a way
to take advantage of expected wind
and water conditions off San Diego in
early 1992. According to Chris
Todter, technieal coordinator for
Team Dennis Conner, final calibra-
tions were based on weather and sea-
state data that went back 10 years.

Yacht wars

As Stars & Stripes returns to San
Diego Bay at twilight, a camouflaged
rubber boat g us in the opposite
direction. It's the Navy Seals heading
offshore for night operations—a fit-
ting reminder that AC competition is
like a war,

During my brief time aboard Stars
& Stripes, several helicopters and
chase boats follow our movements at-
tempting to get spy photos of the se-
eret underwater keel. Spying, I'm
told, is part of the AC game. Conner,
Koch and the Japanese team have all
repulsed divers attempting to take
underwater photos, while the New
Zealand team has eaptured an intrud-
er and turned him over to the police.

The reason for the no-holds-barred
approach is the international prestige
of the Cup. AC challengers this year
dare mounting a campaign that costs
more than $300 million. Koch, Con-
ner’s rival to represent the U.S., will
ap;nddnmre than $40 million. Cunner,f
to his disappointment, has a budget o
less than éﬂ million.

Despite this disadvantage, Conner
has several things going for him: 1.
He's the best AC sailor in the world,
2. San Diego is his home town, 3. His
team is composed of the brightest
stars in the sailing world, and 4. His
boat is fast.

Last spring, in a head-to-head race
with top AC competitors, Stars &
Stripes was the fastest boat. Many
teams have since built second-genera-
tion boats, prompting commentators
to label Conner an underdog. The
front-runners are said to be teams
from New Zealand, Italy and Japan.

Yet, if attention by spies is any indi-
cation of who's in the early lead, Stars
& Stripes is still the boat to beat,
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EXHIBIT ( Continued from page 10)

this path, however, the living room is
tastefully furnished from PM plans of
the era. Along the way, a waist-high
panel displays some of the plans for
the items in the room.

Besides furniture, included are
such toys and accessories as a bright
yellow “Earth Hauler For Young En-
gineers” from 1954, and a small seulp-
ture featured in “Modeling With Nuts
And Bolts" from 1946. Though the fo-
cus is on the postwar era from 1946 to
1975, some pieces, such as a beautiful
Star Lamp and a detailed model of the
De Witt Clinton Train, were made
from plans dating back to the 1930s,

No postwar dream home is com-
plete without a television. A museum
volunteer construeted a TV cabinet
from 1951 plans to house a TV monitor
running a short film about D-1-Y proj-
ects—complete with ads for power
tools and home-movie footage of fam-
ily projects.

In the "50s and "60s, weekend work-
shops sprouted up in basements and
garages across America like mush-
rooms on a rainy day,

The dream home on exhibit has a
small workshop in the garage, where
PM’s popular Hydro Dynamic boat is
featured. This particular boat was
built by a skillful Michigan reader
from 1963 PM plans. Attentive visi-
tors will notice that the last license is
dated 1989,

Many boatbuilders wrote to PM,
and some of their comments are re-
produced on the reader rail. “So that [
could work onit in the winter, I built it
in my recreation room. However, |
did not glue the joints,” wrote another
Michigan man in 1966. “When the
boat was more than 90% complete and
good weather returned, 1 disassem-
bled and labeled each part, and reas-
sembleciand cumpletenr the boat inmy

Visitors to the exhibit are guaran-
teed to stroll through the dream
house reminiseing about projects
past, or dreaming of future undertak-
ings in their own home workshop. ™™

IFYOUGO...

#® Hanry Ford Museum & Greenfield Vil-
lage is a national museum of American
history and technaology founded by Haenry
Ford in 1929. The museum is an indepen-
dent, nonprofit educational institution that
15 not affillated with the Ford Mator Co. or
the Ford Foundation.

Henry Ford Museum & Greanfield Vil-
lage is located al Dakwood Boulevard and
Village Road in Dearborn, Michigan,
about 12 miles west of Detroil. For com-
plate information aboul museum hours
and admission lees, nearby hotel/motel
accommodations and other area attrac-
tions, call (B00) 343-1828.
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UL.5. Dental Research says, “You have a 75% chance of developing gum disease.”

GET HEALTHIER GUMS
WITHIN 2 WEEKS!

' Dr.Woog'PerioSystem

The 4-In-1 Home Professional
Periodontal System replaces:
1 Aa Automotie
Too
2} I “Thee Wi idewlow dows penylile proper pinginl
a o starmmiliativn 1o rodeoe cxiding discnss or oid in keeping
such elisease processes fmm being imsmed - O LM
Jl r Mol Drssel off Peevondmmligy, I8 3129
Hand ard 7 Jets of Water & AlrUnlike WaterPik-
Stirriul 17000 macrodropbes of water and air per second safely

case uwary Bocsenen] plugue sl debris, 5l s in hydmalic
tootbipick und sceelemte circulation in gums.

Faster mul Easier than Hand Flossing
4 custom perodonial anachments and mecre-fractionased
sclion reach, clean and massage...even around
orttesdon ics, beass or chrome hril,!g_l,:u, amd p;r’ljal
dentunes! Mouthwish released procisely by a dispenser

PLUS_ 100 % Money Back Guoarames!
Prowe o yomirsell iy ey and effoctive the Woog 8 i use,
ke nuhvamtage of ol 30 day risk free trial offer.

Dr.Woog'PerioSysteny
CCN, Ine.. | Reseanch Park, Depi. 14959
Chester, CT 06121 353, or call Toll-Free
1-800-677-5556

1-800-999-4744)

Wom will meconve wor FREE Dewsil Care bnfinrnion within Tdeys

4) Wessib i

Geneva, Switzerband - Revolutionary Swiss methodalopy
suppoaresd by 160 wniversity climical tesls, worldwide. His
lectnskiogy preveits gl pedices hln-shug and purn e m
s, thian U0 dlays, Plus cHminates mved pilogise

Adready Owver DN PerioSystens Sohi
D, PO, Woog, PhuD,. Toulouse University. Invenior of the Fmst
electric modhbnush (1956, owned by ER. Squibb & Sons m
RROMODENT ™ since 1968,

A B More Comvenient and Mechanicully M
Poswerful thum Inderplak *
Unbike Enterplak vou con ose your [t :u.l]qln-ll.' with he
PeriowysiemAnd its hydradbeally- powered brsh removes
plaguie. 1 gemtly ond effintlessly massages gums, strengibens
theme cuts hock o gum disense oo Blesding

Get Relief Fril
Back & Neck

A Conservative Therapy,
Comprehensively Applied

The Back Machine™ combines the most effective ways
b attain relief from back and neck pain into one easy to
use, safe unit designed to help you return to a more nor-
mal, pain free life. And it feels good, even if you hurt.
How The Back Machine Works:
* Massage — Soft rollers massage muscles, increasing

circulation, reducing muscle spasm, tension and stress,
# Sirefching - Muscles are passively stretched, increasing

flexibility and reducing pain,
* Traction - Mild traction restores spine length and pliability,

refieving disc pressure.
 Mohilizntion - Restoration of movement ocours and

alignment of the spine.
Five Years of Clinical Use
Tested for over 5 years by doctors, physical therapists, and
chiropractors, The Back Machime has e 1 IR e e W o
effective, and comfortable. : DYES!IWWhrlliﬂlmybukpﬂn.
60-Day Home Trial Please send mwe a FREE brochure and Video.
I We're so confident you'll experi- N OvHs [ BeETA
ence back pain relief ¢~ 2N Bt
that we offer The Back Address
Machine with an uncon- City
ditional 6-day money  State Zip
back guarantee. L Evening Phone (|
Call or Write Today For FREE
Back Technologies
BROCHURE AND VIDEO 2525 West Casino Road -E-.reagn, WA, 2E204
1-800-433-5599 1-800-433-55799
| ©1992 Back Technologies, Inc. Dept. 303
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OUTDOORS

MOUNTAIN BIKE D-1-Y

BY JOE SKORUPA, Boating/Outdoors Editor

SEAT POST

OULNCK-RELEASE SALNMLE CLAMP

FREEWHEEL WITH SPROCKETS

REAR DERANLLELIR

—

® The mountain bike is an impressive
American success story. It's the king
of the domestic bike market, and un-
like other American-made products,
it's in the process of conquering the
rest of the world.

But is the mountain bike really
American-made? Personally, I be-
lieve more important questions con-
cern performance, quality, reliability
and value. But the answer to the
question is an interesting one.

To buiild, or not to build
The leading U.S. marquees in produe-
tion mountain bikes are Specialized,
Trek, Gary Fisher, Schwinn/Para-
mount, Raleigh and Cannondale. Afi-
cionados will argue about who's onthe
list and who isn't (most of the missing
are either non-hardeore players or
foreign owned), but an interesting
fact is that these manufacturers don't
actually build bikes. They simply or-
der parts and assemble them.

Here's how it works. Mountain bike
designers start with the frame. They
determine specifications for tubing

and then strike a deal with suppliers
—mostly from the Far Eagt—to
supply the rough-cut tubes. The bet-
ter companies, especially the names
on my above list, fine-cut the tubes
and weld, braze or epoxy the frames
together.

Next come the components. Here
too, takeout service is requested. The
derailleurs, shifters, brakes, chain-
rings, cranks, saddles, pedals and so
forth are off-the-shelf items made by
such companies as Shimano, Sakae,
Suntour, Tange, Hsing Ta, Cheng
Shin and others. 1s this manufactur-
ing or assembling?

To give credit where eredit is due,
there are some excellent U.5, manu-
facturers of frames. These include
Fat City, Klein and Ritchey, to name
a few. And some production-bike as-
semblers actually make stemsets,
handlebars, rims and tires. Ritchey
even designs (and then orders) a fair
number of components.

But the point is that if the big names
can select parts off the shelf and as-
semble them, why can't we?

We can, and in some instances, de-
gigning your own mountain bike may
save you money. For example, the
top-of-the-line component group from
Shimano is the XT. To get the high-
tech XT ST1 Rapidfire shifters, yon
may be forced to buy a bike outfitted
with the entire XT group, an expen-
sive option. However, some riders
don't want to bang up expensive ped-
als, derailleurs, ecranksets and free-
wheels. For them, the Shimano DX
line is suitable and cost effective.

Matching prices with bulk assem-
blers is probably impossible, so the
main benefit of designing a bike is @-
ting exaetly what you want. The best
way to do this is to study dedicated
fat-tire magazines and then visit your
loeal bike shop. For specifie brand-
name questions, try the Bicyele
Wholesale Distributors Association,
1900 Arch St., Philadelphia, PA
19108; (215) b64-3484,

Onee you assemble your custom
bike, give it a colorful paint job and a
catchy name. You may just launch a
new American bike company. ™

PAILLUATRATICN BY HANE IKEN
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You can't reduce stomach
fat by exercising abdominal
muscles alone.

Research has shown that exercises that
work only the abdominal region are not
effective. They simply don't involve
enough musele mass to burn the
calories necessary to trim fat,
Instead of lattening, they merely
strengthen underlying muscles,

roviding no reduetion in girth,
atfolds, or total body fat percentage.

The exclusive NordicTrack®
total-body aerobic exerciser
is the most effective way to

Why it takes legwork to flatten your stomach.

Electronic

" S
Ty e

A%Mﬂmmmm;mr
weaighl-loss requirements.

condiliaring and

Free information.

Call or write us today. We'll send you a free
brochure and video that describe how
NordieTrack can flatten your stomach and

flatten your stomach make you look and feel your best.

The total-body motion involves all

major body muscles. Which means you Cal{ today for 3 30 day
hl.lIll-.'j more body faltl in less time than | in-home triall

wit any DIJIEE im-home exercise

machme And while you re at Ol' d'c l" ﬂcgwk;

it, you're toning and defi an
those muscle groups, as wel
So you feel as good as you look.

Smuoot, JH‘KS& agnobic mation

Call or Write for a

FREE VIDEO

& Brochure

BNEUBS MAXNTILIM efficiancy Flywhee!

while minimizing the gk of injury ta One-way ciutch mechanism 1-300-328-5888 -

knees, shins and back. provides continuity of motion, “The World's el 27502
making vigarous exevcise more erel Iy k., Dept, s27502,
pieasamt and easier fo susiain, BEE o A! :E 41C Jun.::trul‘l I.lln:ui N, IL‘h.uk.L MN 55318

& TR0 Mandic Track, e, A CML Crespasy & A8 fights ieserved

VIDEO EXCLUSIVE

The weapons that took
the desert hy storm.

W

o This Is the video you've been wailing for.
A fascinating look at the genius behind
America’s smarl weapon syslems, featuring
never-before-seen aclion footage.

eye-movement missile guidance.
"America's New War Machines" is offered
directly for only $9.95.

L"'
thy

Wmﬁﬂmﬁs

CALL
etk TOOHYS Get a military insider's perspective of
s AP ihe Patriot Missie, the Stealth Fighterand 3 -4078
: other high-tech weaponry. Find out what OR MAIL THE COUPON TODAY!

it's like to target the enemy from inside lar
the cockpit of an F15. Explore the daring

new technologies of night vision and NAKICS -

e o e e ]

YES, Please send me e __ cOpies
of the Popular Mechanica video, "America’s New
War Machines ™

Enclosed s my check or money ofdir loe $9.95
for each copy, plus 54.50 per arder pastage and

HAME

ADDRESS

handiing
|lemas, Flonics, Mesw York snd Cannos roscaenis aod
AREODTEN SRien R ) oy STATE Fil]
O, hili vy credit card
\ O MasterCard [ HI'ISA [ American Express
LY ] FHONE
| LA ) Mailio: Popular Mechanics Videa
P.O. Box 11657 Das Maines, 1A 50340-1657
£ 1991 Tha Haais! Corporstion EXF DATE Phease allow 4 to & weeks for dalivery,
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HOME IMPROVEMENT

PROBLEM SOLVER
OF THE MONTH

BY JEFF WILLIAMS, Contributing Editor

Mildew Check

® Mildew is one of those pesky prob-
lems that never seem to go away. The
old standby—Dbleach mixed with wa-
ter solution—is temporary, and re-
guires serubbing to remove the stains
and remains of the organism. Until
now, it was the only answer to the
problem of fungi growth.

After years of research, PPG Ar-
chitectural Finishes, Ine., patented
& better solution. It's called Mil-
dew Check and is currently mar-
keted with labels from PPG
(Pittsburgh Paint), Olympic
and Lucite,

In many areas of the coun-
try, mildew enjoys a 365-day
growing season, The southern
coastal areas are particularly
hard hit with high humidity
and temperature. One experi-
ence with the product is
through Gil Crouse with the
Marriott Corp., located in Hil-
ton Head, South Carolina, an
area notorious for mildew and
associated organic growth, A
stueco north wall on a multi-
story building facing the inter-
coastal marsh was a constant
source of mildew growth. 1
was asked about a solution and
could do no better than the
bleach-and-water standard.
The Mildew Check option was
tested approximately 20
months ago and, to date, nore-
growth has oceurred.

In using the product I found
no apparent problems. The ap-
plication can be accomplizshed
easily, using normal house-
hold equipment. The instrue-
tions are simple, and there are
no foul odors. The label warns
against exposure to lakes,
streams, fish and animals and
inhalation or exposure to hu-
mans. Due care should be exercised.

The active ingredient is a water-
insoluble organic chemical. Assuch, it
does not wash off in the rain. Tests
have shown life expectancy in the 4-
year range with tj?le average at 24
months. The label instruetions sug-
gest that you “reapply every 24
maonths or as needed.”

Mildew Check is sold in a short

filled gallon container. When ready to
anIy, the user fills the container with
bleach and applies to vertical or hori-
zontal surfaces with a pump-up gar-
den sprayer. After 15 to 20 minutes,
you must rinse the treated area thor-
oughly. The finished product is invisi-
ble and does not produce a surface
film. The $10 average retail price
converts to a reasonable 4 cents per

stuch as mildew and algae may be la-
beled as a fungicide. All others, like
those blende
must be labeled mildew stain remov-
ers. Mildew Check is a fungicide. Ac-
cording to the inventor, the bleach ad-
ditive for Mildew Check only satisfies
the average consumer need for imme-
diate visual gratification. In other

a——

square foot applied cost. The savings
in time alone warrant investigating
this product.

The produet is patented and be-
cause it's EPA registered in all 50
states and Puerto Rico, there are lots
of rules governing the marketing and
promotion of the product.

One of those rules is that any prod-
uct that actually kills organic growth

with a bleach base,

words, it turns the stained surface
clean while you watch. It has been
tested and made safe for applica-
tion around landscaping. It is
not recommended for interior

use, however,

Homeowners should also
consider what Mildew Check
might do to inerease the life

. expectancy of painted exterior
surfaces. Mildew and mold will
. embed deeply in the porous
) film of flat exterior house
paints. One bad growth of mil-
dew and all the bleaching in
the world won't restore the in-
tegrity of the paint. Once the
paint film is disturbed and
moisture penetration takes
place, peeling and chipping are
bound to occur, which in turn
will force you to repaint. If
Mildew Check is applied on a
newly painted surface and
kept fresh with repeat applica-
tions, as deseribed in the in-
structions, it could extend the
average life of any exterior
paint job.

Mildew Cheek is fairly new
and is gaining acceptance on
retail shelves with its various
brand labels. You will find the
PPG label in Pittsburgh Paint
stores. The Lueite and Olym-
pic labels will be found at in-
dependent paint and hard-
ware dealers. Information

about the product is available

by calling PPG at (300) 441-9695;

or writing to PPG Architectural Fin-
ishes, Inc., 1 PPG Place, Dept. 3TE,
Pittsburgh, PA 15272, M

Jeff Willianis 18 the host of “The POFULAR ME
CHANICS House Doctor,” a satellite broadeast
radio talk show about home improvement. Anvone
interested in submitfing problem-solving prod-
uets for review in future issuwes of this column
should send information to Jeff Williams, 4275
J4th 8t 5., No, 340, 8t. Petersburg, FL 33711,
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SIGNALS FROM SPACE
{Continued from page #2)

tomer-gervice hub or directly to the
antenna of a service you've chosen
—home banking, shopping, interac-
tive advertisements, whatever. The
pattern is reversed to transmit infor-
mation to your home. Because the in-
formation is digitally encoded and
scrambled, any confidential data re-
mains secure even though it's radioed
openly over publie airwaves.

V Answer generates no program-
ming itself, It's merely the delivery
system. For example, a pay-per-view
prizefight from a cable-TV operator
isn't transmitted via IVDS, only your
request is. The cable operator then
routes the fight to your converter box
through its coaxial cable network.

Tentatively, a TV Answer trans-
ceiver will cost $200 to 3300, and a
monthly subscription to the service
might cost $12.95. The Reston, Vir-
ginia-based company contends that
the service charge almost pays for it-
self, thanks to rebates from home-
shopping purchases, by eliminating
the need to write checks to pay bills
and through other savings in time or
money.

Pistol remote

Physically, you operate TV Answer
through its pistol handset, which com-
bines the functions of a pushbutton re-
mote control with those of a video-
game-like joystick. Besides operating
the TV Answer transceiver, the re-
mote can control any other electronics
component, such as a TV, cable con-
verter or VCR. You use the gun to
make selections from menus of fune-
tions displayed on the TV screen,

Because of the 2-way communica-
tions that TV Answer offers, a vari-
ety of long-talked-about “interactive”
programming innovations becomes
possible. For example, home viewers
can become participants in game
shows, competing for prizes just as
the on-screen contestants do—and at
the same time. In sports, all sorts of
call-that-play eontests are possible,
with instant gratification.

Some of the TV Answer data ser-
vices can be stored in memory cards
purchased optionally. The module has
16 slots for these eredit-card-size
memory banks. One card might hold
the TV schedule, another your scores
from playing interactive videogames
with an opponent across the nation.

I'n a social and political sense, IVDS
might revive the old town-meeting
concept, electronically. For its entire
history, TV has been a cool medium
whereby the audience is talked to. A
service like TV Answer might be
worthwhile just for the opportunity to
talk back. ™
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GET RID OF YOUR GUTTERS!

THEY CLOG, LEAK, FREEZE, RUST AND ROT.

Replace them with the

STOP CLOGGING.

RainhandleR

v needs no cleaning,

i becouse it cant

- clog. Its potented

Pl louvers break up

by roof water into a

fiy sprary of tiny drops
and disperse them

arway fromm your
house.

it

3 STOP CLEANING.
You'll neverclimba
shaky ladder again
to clecm a gutter.
RainhandleR comes
clean with a quick
blast from your

garden hose-Irom
ground lewvel

STOP WATER
DAMAGE.

RainhandleR ln win-
ter, protects your
investment by
helping to prevent i
clogs and lce dams I
on the roof thot i
otherwise lecd to

water ot and lecks. §

Hundreds of thousands of
RainhandleR have been installed
on homes nationwide. They can be
installed on yours in about 3 hours
with a screwdriver. RainhandleR

is virtually invisible, rustproof, cnd
comes in white, brown or alumi-
num finishes.

For more information, send the
coupon to RainhandleR Dept. FMD42

1285 Boston Ave., Bridgeport,
CT 06610 or call 7
1-800-942-3004.

s Sl :
#RAnHANDLER &

Dept. PM042 rom SAVETIME CORP

1285 Boston Awve., Bridgeport, CT 06610
Pleasa send me your free information kit
Noame

Acddress
City

State
Fhone { )

----------------h---J

dp

THE BEST BUYS IN SPIRAL STAIRS!

EASY-TO-ASSEMBLE-KITS (11

& far iminechiale &

pEEg of peck-up
HOW] SHOWROOM, WAREHOUSE LOCATIONS IN:
Broomall, PA [215] 344-7100
Pomona, CA  (714] 578-57644
Sarasota, FL (B13] 723-147%
Houston, TX {713) 7E9-0448
Chicage, IL I708) 952-9010
Stamford CT  (203] 325-Bddd

From the Leading Manufacturer
of Spiral Stairs

VICTORIAN

<11
L only T n.l
3300

Call or Write For Free Color Brochure:
THE IROM SHOP, Degl. PMAZ, Bax 547, 400 Reed Bd,
Broomall P& 1900E Call Toll Free:1-B00-523-7427
.r||u'||h- s

M

Pz | i o

m._urcw = Visa = Amex * Discover

THE IRON SHOP




COMPUTERS

BY RON SCIBILIA

THE PC PLAYS CD

@ [t's been 10 years since the compact
dise, co-developed by Netherlands-
based Philips and Japan-based Sony,
ushered music into the digital age and
became one of the most successful
consumer electronies products in his-
tory. Now it looks as if 1992 may just
be the year that CD's younger sibling,
CD-ROM, the computer data version
of the audio digital dise, moves into
the mainstream after vears of being a
product in search of a market.

The medium’s slow coming-of-age
has been dizappointing to computer
buffs, becanse CD-ROM {(compact
disc read-only memory) has alwaﬁs
had exciting potential. Consider the
sheer capacity of the CD to hold data.
Each tiny dise, with its 3 miles of spi-
ral track and 2 billion microscopie pits
that generate the digital code read by
the CI¥'s laser pickup, is a veritable
bookease of information. A single CD-
ROM platter can contain up to 680
million bytes of data, equal to a mind-
boggling 340,000 pages of text.

Today, with so-called multimedia
applications that mix text, graphies,
audio, animation and even full-motion
video now starting to emerge, the
CD-ROM clearly bodes as the vehiele
of choice to deliver information—
whether educational or entertaining
—to a generation now increasingly

ecomfortable with computers.

What's stopped CD-ROM from tak-
ing off before now? Stubbornly high
hardware costs, along with a relative-
ly meager—and pricey—selection of
software titles and sometimes tricky
setup and installation. Most CD-ROM
users to date have been either librar-
ies or, more likely, eorporations with
high-volume data needs. Industry
sources estimate that only about a
half-million units are currently in
consumer hands,

CD-ROM drives have stayed ex-
pensive because
the CD-ROM is il -
maore than just an
audio CD player
by another name. [
The CD-ROM
drive needs highly
sophisticated elec-
tronies to elimi-
nate digital errors
that, though unno-
ticed in a music re-
cording, would be
fatal in other appli-
cations. And while
searching require-
ments on an audio
dise are simple,
mainly confined to

ol
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gie track to musie track, CD-ROM
players need very precise head-posi-
tioning mechanisms to let users find
data anywhere on a disc reliably and
quickly,

The good news for users is that
manufacturers have finally found
ways to get the price of CD-ROM
hardware down o levels that consum-
ers can afford. Price-leader Tandy,
for example, has introdueed two low-
cost drives: an internal model, the
CDR-1000, at $400, and an external
version, the CDR-3000, for $500.
Software, while by no means inexpen-
give for the majority of titles, is often
available as a low-cost or no-cost
throw-in with hardware purchases.
Sony's Laser Library package, for
instance, combines a Sony CD-ROM
player—the external CDU-T205 or
the internal CDU-535—with six CD-
ROM dises with a retail value over
$1000. Total price: $700 for the exter-
nal unit, $650 for the internal one,

Computer suppliers are also a good
place to find a CD-ROM bargain, Phil-
ips, with its CD-ROM-equipped Mag-
navox “Headstart” models, includes a
get of CD-ROM titlea at a relatively
modest premium over a typical non-
CD-ROM unit. That company’s $2100
Headstart SX-20, with an internal
Sony drive ready to roll, comes with
five programs on CD-ROM.

Meanwhile, buyers' software
choices continue to expand, with titles
in general information, business, the

{ Please turn to page 138)
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No other training shows you
how to troubleshoot and
service computers like NRI:

NEW 388sx/20 Mitz MINI MONITOR NEW! 40 MES

TOWER COMPUTERI High-resolution, HARD OTEX DRIVE]

Features 32-bit BO3Bé&sx nonglare, 12° TTL You install this

CPU, 1 meg RAM, 64K ROM monochrome 40 meqg IDE

1.2 mey high-density floppy manitor with tilt hard disk drive

disk drive : and swivel base internally, for
greater data
storage copacity

SOFTWARE

Train with M5-DOS, GW-BASIC,
and ular Microsoft Works
applications software

DISCOVERY LAB

Complete breadboarding
system lets you design and
modify crcuits, diagnose
and repair faults

DIGITAL MULTIMETER
Professional test instrument for
quick ond easy measurements

DIGITAL LOGIC PROBE
Simplifies analyzing digital
dircuit operation

LESEONS i
Clear, Hlustrated texts r
build your understanding

of computers step by step |

ooy Miwaksyou ™ . -
through the s1eg-by-step
assembly of a powerful 388sx computar

Mo doubt about it: The best wory to leam to service computers is to actually
buikd a state-of-the-art computer from the keyboard on up. Only NR], the
leader in cuneer-bullding at-home electronics trmining for more than 75 years,
gives you that kind of practical, real-world computer servicing experience.

Indeed, no other training — in school, on the job, anywhere — shows you
how to troubleshoot and servioe computers lke NRL

Gat ingide the Wes! Coast 3883x computar o B
experience afl the power and spesd of s
compuier technology!

With NRI's exclusive hands-on training, you actually bulld and keep the
powerful new Wiest Coost 3860030 MHz mini tower computer system.

You stort by assembling and testing your computer’s 101-key “intelligent™
keyboord, move on to test the droaitry of the main logic board, instal] the
power ly and 1.2 meqg high-density floppy disk drive, then interface your
high-resolution monitor.

What's more, you now o on o install and test o powerful 40 meg IDE
hard disk drive — today's most-wonted computer peripheral — incuded in
your course o dramatically increase your computer’s dato storage copacity
while giving you lightning-quick doto access. But that's not alll

Professional diagnostic hardware and seftware makes
troubleshooting fast and accurate

Your NRI training now indudes a remarkable disgnostic pockage that allows
you to quickly locate ond oomect defects in [BM XT, AT BO285/80386, and
compatible computers.

You'll use your Ultra-X Tech diagnostic software 1o test the system

RAM and such peripherad pters as parollel printer ports, video addapters,
and floppy and hord disk drives. You'll go on to use your BACER diognostic

card, also from Ulre-X, to ldentify individual defective RAM chips, locate
Interfacing problems, and pinpoint defective support chips.

This ingenious diognostic packoge is just one more way NRI gives you the
confidence and the know-how for advancement, o new coreer, oF 0 MOoney-
making business of your own.

R.ALCER. plug-in diognostic
cord and CuickTech menu-
driven soffware, both from
Ultra-X, give you hands-on
experience with today's
professional

No experience necessary ... NRI bullds it in

With NEL you leam at your own pace in your own home. No classroom
pressures, no night school, no need to quit your present job until you're ready
to make your move, And all throughout your tralning, you have the full
support of your persanal NRI instructor and the NRI techinical staff, alwoys
ready 10 answer your questions and give you help whenever you need it

FREE catalog tells more. Send today!

Send today for WRI's big, free catalog thot describes every aspect of NEI's
innovotive computer training, as well as honds-on maining in TV video/oudio
servidng, telecommunicotions, industrial electronics, and other high-growth,
high-tech career fAelds.

If the coupon is missing, write to NI School of Electronices, MoGnaw-Hill
Contimuing Education Center, 4401 Connecticut Avenue, NW, Washington,
DC 20008

IBM is & registered trademark af Intermational Business Machines Corp. QuickTech
and BACER am mgullmd trademarks af Ultra-X, Inc

SEND TODAY FOR FREE CATALDG

| NRF 5100 BURIl | approved snder

approved under Gl Bill
McGrow-Hill Continuing Education Cenier m JfF W
| 4401 Connecticut Avenne, NW, Washington, DC 20008 — " g

I f’check one FREE catalog only
| OMICROCOMPUTER SERVICING (] Computer Programming
[ TWWidealAudio Servicing [] Seciirity Elsctronica
I [ Industrial Electronics & Roboties ] Electronic Music Technobogy
[ Telscammunications [ Deskiop Publinhing
l [] Basie Electranics ] Programming in C++ with Windows

lenf

1
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I.K:Inm

CinySaneTip
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SAVE $$%, ENJOY FAMILY FUN
with VACUUM HAIRCUTTER

As seen on TV, now for less.

Full money back guarantee,

Mail today $M8 $89 plus $5 s&h to:
Robocut Co. POBox 9596, Ft Collins, Co 80525, U.S.A.

call now 1-800-825-0139, VISA/MC/COD

Maever need a barber ngain. Does all siylas,
all lemgths Tapara, laysrs, l&althars, collscin
clippings. Great hairculs sasy, You gel all
you nesd for halrcuts, uses with any vacuwum
Thousands in use fram Egypl to Japan
MADE IN USA
Roboout, the original since 1885

As seen on TV, now improved:
® Easy-lo-sel dial gives you any lengih

nol 12 Inch steaps and no lcoss parls
® Any langlh from skKin-tight to. waisi-|long
% Greal for siraight, curly, aven alro—hair
# Excallant for pets
® Lighter, only 11 oz versus 21 ox

COMPUTERS /ot inned fronm page 132}

arts and sciences. Prices covera
broad spectrum. At the low end, you
have “Desert Storm: The First Draft
Of History”™ (340) from TimeWarner
New Media and CMC Research’s
“CD-ROM Shakespeare™ ($49). Mid-
priced titles include “Coate’s Art Re-
view: Impressionism™ ($129) from
Quanta Press and National Geo-
graphie Society's “Mammals: A Multi-
media Encyclopedia” ($150).

Higher up the price ladder you find
software targeting serious hobbyists
and pmfeasinna]s;iike McGraw-Hill's
“Seience And Technical Reference
Set"” ($495), which contains TT00 arti-
cles covering 75 major areas of theo-
retical and applied science, plus 1700
photographs, line drawings, graphs,
tables and charts. Still more expen-
sive are programs aimed at specialists
or info-addicts such as Oxford Elee-
tronic Publishing’s “The Original Ox-
ford English Dictionary On Compact
Dise” ($850), the unabridged OED set
or the “PhoneDisc USA Residential”
{($895), which contains current phone
numbers for every U.5. household.

Update policies vary considerably,
with some vendors who cater to cor-
porate elients charging a hefty yearly
subscription fee. One of the best-sell-
ing CD-ROM titles aimed at the gen-

eral consumer, “Grolier's Electronic
Eneyelopedia” ($395), has been offer-
ing 'I.H)dH.I.ES at $125. McGraw-Hill of-
fered an update of its “Science and
Technical Reference Set™ to eurrent
owners for 8250 last vear. Most recent
CD-ROM titles are available in both
Apple Macintosh and |BM-compati-
ble versions, with at least one
distributor, the New Jersey-based
Bureau of Electronic Publishing, of-
fering a single disc that will work with
either type of computer,

Why opt for the
CD-ROM version,
vou ask, when a

rint version might

e available as an
alternative, per-
haps at a lower
price? Although
some CD-ROMs are
still basically just
text by the ton, the
clear trend is to-
ward adding ele-
ments—audio, ani-
mation and video
clips—that no print-
ed book can provide.
But perhaps the
paramount reason |
right now is simply

tremely powerful searching capabili-
ties that let users find information
much more extensively—and far
more guickly—than a comparable
printed text. In a well-designed pro-
gram, key-word searches let users
travel effortlessly through vast
amounts of information, grouping re-
lated references and jumping instant-
ly from one linked topic to another. In
“Grolier's Electronic Encyclopedia,”
which contains 10 million words and
23,000 articles, every word, article ti-
tle, picture and map is indexed.

What about installation? While
adding a CD-ROM drive should be no
harder than installing a typical PC
peripheral, computer users who get
queasy at the thought of opening their
computer’s case, much less attending
to switches, jumpers and software
drivers, should look for “turnkey™
systems with everything pre-in-
stalled. More adventurous shoppers
who want to mix and match will pay
close attention to comparative é)f)a
ROM access times (how fast a CD-
ROM drive can find a piece of informa-
tion) and, even more importantly, a
drive's “throughput” capability (how
much data it can move through its in-
terface to your computer’'s memory).

Throughput is especially important
if you're interested in muﬁimedjn ap-
plications where massive chunks of
data, particularly graphies, anima-
tion and video, have to be rapidly
transferred. The fastest throughput
is found on CD-ROM drives with so-
called SCSI (pronounced “seuzzy”) in-
terfaces. Some [BM-compatible units
and all Macintosh CD-ROM drives
use the more expensive SCSI data
pathway. Don't worry about whether
to buy an internal or external drive
—that's a matter of how much desk
space you have. Performance on com-
parable drives should be the same. PM

utility: CD-ROM *
“books" offer ex-

Modern computing: internal CD-ROM drive plus external speakers.
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MUST LIQUIDATE!

AT FAR BELOWD R COST!
Less Than 38¢ On Nissan’s®
Dealer Dollar! .

European- e o e o o
crafted e

makes outstanding cars - has dis-
e continued its U.S. distribution of Ewro-
. T
¥4 _Nissan®-
o  distributed

pean crafted Tomos Travler Quthoards.
Factory-perfect

C.O.M.B. is now authorized to liquidate.

B Ak phone
Tomos

Travler

Outboards!

[

TRAVLER outhoards are manufactured
by TOMOS- TOVARNA. the company
that produces durable, precision-crafied
motors for the legendary Husgvarna
company. If you don't think this is a
fabulous deal, check the TRAYLER'S
Outboards as featured in Cabela's® 1991
catalog.
A FEW OF THE MANY GREAT FEATURES:
® Exhauwst manifold is water cooled
* Super quiet underwater exhaust
* Auxiliary highting supply (‘not on 3HF)
® Tool kit included

| LG (I3 A5 HP [T 18 HP |
Stafic Thsstat | B0 Ibs. 85 ibs. 85 b5 150 ks 260 Ibe. of surprisingly, our supplies are
Fropeter S I m:F s 400 : m’.".“ — 450:::';-@ i - mh “i limited, particularly in the long
gniticn Magnetn um' HT systam HT srstom , H system shaft models. We offer no hotdogs,
Woter, mermostatc | waier, ermostte | Dlloons for the kiddses or free gizmo
Laalicg ir-waler lr-wler Air-wiater control, Sermic Gonirel, thermic: knives, just a quality product al the
proiection switch profoction swilch lﬂ“’ﬂél' -_m:‘ PRIEE'
P — 30" pivot F-H pearsnfy, F-N gaershifl, F-M-F F-M-A | g
rvarss 360" pivat revarse 360 phvol Peverst guarshif| | gearshif { “Dependable as all outdoors!
mnlwsz:rq Ii 124 SOW AL 12V BOW AT Eﬂ: Exﬁ ' E.ir.nnd-ne.w. fnc'mrE[mrfecll, 3mathlc.
Weigee 9877510 B0k wrsmpony | Crate. Includes C.O.M.B.'s 30 day
i Hi We b L4175 ) S.06-86.5 . (0 ) 1BE-36.5 b, (39 s Satisfaction Guarantee, At this price...
bl ningra Segarate Separatn Separwi |
ful i 53 gl . 12gal dgl : BAgl . OUT THEY GO!

3HP _ 4HP _ 45HP S9HP 18 HP

e $638.00 U= $752.00 U= $803.00 =" $1880.00 U= $2215.00

+.248 -.5298 :.°358 -.°798 -.°898

Short shaft C3530-TEEZ Short shaft #C3482-T6B2 Short shaft #0480-T682 Short shafl ACIAB4-TRER Shorl shaft #CI4E81-T682
SH 520 each Long shalt #C3491-T682 Long shaf 8C38A5-THET Liemg Sieaft IRCISES-THEZ sham BCE54E-THEZ
5/H 520 each S/H 520 sach With Eheciric Start 5/H 5§75 each
v Short shaft #C3486-TEE2
*ADD $100 for Electric Start (Optional with 9.9 HP Only) Lemg ‘Fﬂm 7682
Attention Buyers: Standard prop, separate or integral fuel tank and hose, ausiliary lighting . ¥ou need a long shaft model if your
circuit plug’ and tool kit, come standard with each engine at no additional cost. boat's transom |s taller than 177,
L 8 §F B B B B8 0 N B § |

COMB Corp., Authorized Liquidator
T20 Anderson Avenua, 51 Cloisd, MN 56385
Gard -HP Toamos Travier cutboard motons), am # _ o B
§ each plus 5/H (only MN residents add 6% sales tx). Sorry, o GOD oners.
Pinass staie segment number 2905585,

& I O] Wy chack & orter i encloaad. pra—
AUTHORIZED LIQUIDATORS® [T - IS -J == R
of Bankruptcy Merchandise and mm"ﬂ- Exp. I /
l Adamss
Oty _ E
l St P
Phona | ]

Manufacturers' Overproduction

1-800-522-3035

—— _ApL#

Sign Here
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SCIENCE

COMPUTERS BREAK THE
LANGUAGE BARRIER

BY ABE DANE, Science/Technology Editor

“Eh Bien! I no saw not that that frog
had nothing of better than each frog.”

® That is how a passage from Mark
Twain's story The Notorious Jump-
ing Frog Dflgu!ﬂuem Countysounds
after suffering translation into
French, and then a ham-handed
translation back into English by
Twain himself. Twain's point in doing
this is that the journey from one lan-
guage to another is a perilous one, of-
ten ending with statements butch-
ered beyond recognition.

For Twain, it was a good joke. But
for buzinesses trying to make it in an
increasingly global economy, it's not
funny. One estimate puts the world-
wide cost of converting words from
one language to another at around $30
billion a year.

An obvious solution would be to
automate the process. And as far back
as the 1960s, computer scientists
were working under Defense Depart-
ment contracis aimed at easing access
to Russian technical information and,
during the Vietnam War, translating
Air Force manuals into Vietnamese,
These projects resulted in systems
that worked in a very limited way.
But on the whole, computers have
proven to be about as linguistically
adept as Twain was.

Although computers have not been
quick to pick up foreign tongues, re-
searchers around the world have per-
sisted in the belief that the long-term
potential is tremendous. Lately, after
more than a decade of agonizingly
slow progress, there are new indica-
tions that they may be right.

KANT can
For example, a system called KANT,
now operating at the Carnegie Mellon
Center for Machine Translation in
Pittsburgh, Pennsylvania, is turning
out flawlessly translated TV repair
manuals in multiple languages. Able
to translate an average sentence in
1.3 seconds, it is many times faster
than the best human linguists.
Unlike previous translators,
KANT is designed to work without a
human supervisor helping it through
difficult passages and polishing up the
final product. To do this, KANT must
actually have some understanding of
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Camegle Mellon's Jaime Carbonell monitors an early knowledge-based trarslator.

what it is translating, rather than just
mindlessly matching up roughly
equivalent words and phrases. Part of
this ability comes from a tremendous
database of knowledge, specially
tuned to the subject area in which it is
working.

This knowledge base provides
KANT with the ability to figure out
how to translate things on the basis of
context, The word “bank,"” for exam-
ple, might be translated in one way
when talking about finance, and in an
entirely different way when talking
about the flight of an airplane. With
the help of its knowledge base, KANT
first breaks down sentence structures
into parts of speech, then interprets
these into a language called interlin-
gua. “That's the goose that lays our
golden eggs,” says Jaime Carbonell,
director of the Machine Translation
Center,

Interlingua is a precise and unam-
biguous code that contains all the in-
formation necessary to generate text
in any language. KANT currently has
generation modules that can convert
interlingua into Japanese, German,
French and Spanizh.

Although a considerable step for-
ward, KANT is still far from being a

erfect solution. For one thing, the

nowledge base has to be custom-
tuned to deal with whatever kind of
document it will be translating. This

rocess can take as much as a year,

ut each tuning, or domain, can be
stored for future use on similar docu-
ments. Another constraint is that doe-
uments must be authored in a style
that avoids words and constructions
that might trip up the machine.

5till, Carbonell believes that with
improvements KANT could soon be
viable as a commercial product. When
and if it goes on the market, it will be
well ahead of the current crop of ma-
chine translators,

But that status is unlikely to last
long. According to Harvey Newquist,
publisher of the newsletter Al
Trends, researchers inJapan and Eu-
rope are far better funded than their
American counterparts, and are pur-
suing machine translation on a num-
ber of fronts. Next-generation sys-
tems will take advantage of advances
in computer processing speed, and
new approaches such as neural net-
works and statistical correlations that
enable them to learn from their own
experience. “The technology is in its
infancy,” says Newquist. ™
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ADVERTISEMENT

WORTH \\/RITING FOR

521 LIOUID CRYSTAL THERMOMETER

Perrella Speciaities has developed an innovative
approach to determining water temperature. We
have done away with glass, and instead use a heat
sensitive liquid ancased in plastic. It is sealed, and
its temperature range is 40F-80F. Free sample and
brochure.

TREAT YOUR DECK

Leam how to make your deck ook new again - and
how to keep it looking new! Wolman® Deck Care
products are made specifically to care for all wood
decks. This full color brochure will describe the
Wolman® system and explain how fo cars tor your
wood deck. Free

GLOCK INC.

Halled by police and sport shoobers alike, find owt
wiy the remarkable Glock pistols are setting new
standards for handgun simplicity, reliability, cost
etfectivenass, and safety. Accessories catalog and
"The Basic Rules of Firearm Safety'’ booklet. Free

524 GENIE GARAGE DOOR SAFETY GUIDE

A valuable guide to protecting your family and per-
sonal belongings. Explains the ins and outs of ga-
rage door opener maintenance. From Genie. Free

525 FORD COMPACT DIESEL TRACTORS

Receive a 28-page color catalog describing the full
lime of Ford compact diesel tractors. Ford compact
diesels are designed for comfort, productivity and
wvarsatility. They're perfact for lots of jobs—mow-
ing. digging, loading, tilling, smow removal and
maore. Frea

526 RYDER MOVER'S ADVANTAGE GUIDE
Planning a do-it-yourself move? Ryder truck rental
can help with the complete home moving guide
and planning kit. The Mover's Advantage Guide is
filed with helpful moving tips that will make your
move a success. Free

527 SMART LEVEL

SmariLevel reads ALL angles—not just level and
plumb—making jobs that involve stairs, roofs and
drainage simpler. Digital dizplay provides decimal-
point precision and can be recalibrated to factory-
perfect accuracy with the touch of a button. Color
hlrulv::hum describes this versatile, professional layv-
el. Free

I-ll"'l'.lmlar Mechanics 4/92
Bax 1718, Sandusky, Ohio 44871-1718

528 A BETTER WAY TO BUILD A FLOOR

The Silent Floor system from Trus Joist |5 a beauti-
ful alternative to bumpy, squeaky floors. Brochure
explaing how the Silent Floor system is engineerad
and guarantead to stay flat, solid and silent for the
life of your home. Frag

529 HOME SECURITY/CCTV SYSTEM

Protect your home with the Panasonic Watchdog
Mini CCTV System, 1t features a camara and moni-
tor and can be expanded to include up 1o thrae
cameras. Designed for ease of installation, thera's
no complicated wiring. Just one cable between the
camera and monitor, And one easy o install cam-
era mounting bracket. Free brochure

530 CONTROL WATER WEEDS

The Water Weeder™ Harvester works just like a
hedge trimmer under water. It cuts a four foot
swath, and can be operatad from a boat, dock, of
shoraking, Perfect for waterfront property owners,
tishermen, or boats. Free brochure

531 TOWING & HITCH GLIDE

Choasing the right hitch for your tow vehicle is
gasy with the U-Hauo! Select-A-Hitch Guide. This
pocket guide is filked with helpful information on
how to select the carrect hitch and towing package
for your vehicle and towing needs. Fres

532 WHY STAATING YOUR ENGINE IS
ATERRIBLETHING TO DD

Slick 50 Engine Formula, from Petralon Inc., treats
car and light truck engines with super-slippery
PTFE to raduca wear in the engine. A one-quart,
one-time appiication lubricates and protects your
engine at start-up, wihen virtually all motor gil is in
the pan and up to 80 percent of all engine wear oc-
curs. It reduces engine wear by 50% for up to
50,000 miles in lab testing. Frae brochune

533 SECURITY SYSTEM

Keepsafer, America’s #1 Do-It-Yoursedf security
system. Wireless. Reliable. Expandable. Only re-
quires a scrawdriver for easy instaliation. Keep
your home and tamily safe with Schiage. Free in-
formation

534 LIFETIME FINISH

Liquid Glass Enterprises, Inc. proudly announces
3 new products - Liquid Glass Pre-Cleaner, Con-
noisseur's Choice Cleaner with Mink Oil, and Wash
Concentrate - to complete its line of high tech ap-
pearance chemicals for automotive, marine, air-
craft, and household uses. B-page brochure, sam-
ple pack kit, and ordaring information. $1.00

535 FINISHING TOUCHES

Tips on Wood Finishing 30-page brochure includes
details on beautifying and protecting new wood,
plus restoration techniques for old wood. Many
wood projects are outlined step-by-step with over
?rﬂagmtumm plus color charts from Minwax Co.

536 HOBEYIST CATALOG

Edmund Scientific's 112 page catalog contains
ower 3,200 products for the hobbyist, gadgetesr,
and educator - featuring telescopes, weather in-
struments, fiber optics, magnifiers, high-tech sci-
ance toys, plus many items suitable for science-
fair projects. Free

637 ATTENTION DECK OWNERS . . .
Use your deck/patio mare often by installing the re-
tractable Sunsetter Awning. Easy DIY installation.
Buy factory direct. Send for operation/installation
yvideo, fabric samples & prices. $4.95

HOMEBUILT HELICOPTER CATALDG

Taka off from your backyard to open-sky adven-
ture! Exciting, unique catalog from Helicraft, Inc.
is fillad with photos, specs, prices, and fascinating
information on homebuilt helicopter and gyro-
copter kits, parts, construction plans, videos, etc.
The rotocraft shown are gasy to build and afford-
able. Complete Catakog. $10.00

539 SECURITY PROTECTION

Foryou and your loved ones . . . effective low-cost
ways to protect yoursslf and family, Personal pro-
tection amyone can afford. Great gift ideas that
show you really care, from Berk International. In-
formation $1.00

This Coupon Expires June 30, 1992

| mails the material directly. Your order will be on its way to you within 90 days.
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' AUTOMOBILES

THE ALTERNATE FUEL REPORT:

FLEX FUEL TAURUS

BY JIM DUNNE., Detroit Editor

® Try this in your gas tank. You can
burn pure gasoline. Or, you ean burn
B5% methanol and only 15% pasoline
Or vou ean burn any mixture in be
tween. You save pasoline, and at the
same time make this country less de-
pendent on imported fuels. Driving
thiz Ford Taurus makes you fee] like
areal hero,

Methanol is potentially plentiful. It
can be made from sources like natural
gas, coal or biomass—parbage or
wood chips. When used in a car’s en-
gine, exhaust gases are cleaner.

Methanol holds 50 many advan-
tages that Ford plans to put 2500
Tauruses with its flex fuel system in

MBS is a mixture of 85% methanol and
| 15% ordinary gasoline.

140

the hands of buyers starting later this
vear. The sample fleet will be able to
operate on straight gasoline, or as lit-
tle as 15% gasoline, 85% methanol

[ drove a protoiype of Ford's Flex
Fuel Taurus a couple of months ago to
see for myself, Are there any draw
backs to this seemingly ideal fuel? 1
found some. But, with the threat of
gasoline shortages alwavs a real con
cern, methanol fuel looks more attrac
tive than ever,
Touean't tell by looking that the

Taurus is specially built for methanol

fuel. Aside from a fuel mixture indica-
tor on the instrument panel, its spe-
cial items are hidden. Anticorrosive
parts like stainless steel are used in
the fuel delivery system. And the fuel
injectors are larger in size to deliver a
greater amount of fuel to the engine.

A sensor in the fuel line is a key to
the suceess of flex fuel. It measures
the mixture of Fasoline and methanol
going to the engine, and with the aid
of an on-board computer, adjusts tim-
ing and fuel delivery. A bigger per-
centage of methanol in the fuel eauses
the computer to call for the fuel injee-
tors to squirt a higger charge into the
engine. Timing is automatically ad-
vanced or retarided depending on the
gpecific mix of gasoline and methanol
being delivered to the engine at any
given point in time.,

During cold weather, a special
gtarting system gets the engine run-
ning. starting difficulties with pure
methanol (which has lower volatility)

A PHOTOS B G PHOTD

Fuel system mods include stainless tank,
aversize injectors and revised F.l. software,
in cold weather mandates at least 15%
gasoline in the fuel Mmixture.

Dniving the flex fuel car is about as
normal as you can get. Startup is
immediate. Acceleration is strong.
Ford's Chuck Risch, the engineer in
charge of the Flex Fuel fleet, reports |
increase in performance
due to more complete combustion

A small gauge in the instrument
cluster keeps vou informed of the mix-
ture of gas and methanol in the tank.

Miles per gallon drop significantly
Methanol economy, on a mileage ba-
g5, 15 40 less than gasoline because
volume for volume, methanol con-
tains less enerpy than gasoline. How-
ever, methanol is about 40% cheaper
than gasoline. Risch reports that the
Flex Fuel car, using 55% methanol,
carries fuel costs about equal to the
price of premium unleaded gasoline.

And, if enough gas stations install
methanol pumps—{ewer than 50
methanol stations are in operation in |
the U.5. today—the ears will be just

a4 5% to T%
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BASEBALL (ontinued from page 40)

is being sought by Terry Bahill, a pro-
fessor of engineering at the Universi-
ty of Arizona, Bahill's computerized
Bat Chooser determines the ideal bat
weight for a player based on how the
player swings a number of differently
weighted bats through a pair of light
beams. All of the swings are used to
create a mathematical model to show
how the person is swinging the bat.
The model is then eoupled to equa-
tions that take into account factors
like muscle/force relationships and
the speed of a ball coming off a bat,
The ideal bat weight for that individ-
ual is then calculated.

Another batting device comes cour-
tesy of the inventive mind of another
New York Mets player, Dave Gal-
lagher. The Stride Tutor is a $17 de-
vice reminiscent of a hobble used to
keep cattle from straying. The Stride
Tutor is designed to break a batter's
tendency to overstride during the
swing. By limiting the batter's stride,
the device hopes to correct problems
like loss of balance, gliding hips, ex-
cessive head movement, improper
weight shift and an incorrect pivot.
Stride Tutor is distributed by [.B.1.
Sports, (800) 227-7331.

High technology is also being used
in new gloves from Spalding and Mi-
zuno, Similar in concept to the Pump
system used for Reeﬁnh sneakers,
both Spalding and Mizuno have adapt-
ed an air-bladder system for use in
softball gloves. The air-bladder sys-
tem covers the back of the hand and
snakes along the base of the last three
fingers. Like the sneakers, the idea is
to provide a better, tighter fit.

Liess trendy, perhaps, but more
safety conscious are the Tanel line of
cleats. Developed by Mike Tanel, a
former football player for the Green
Bay Packers whose career was ended
by a knee injury, the Tanel cleats are
characterized by a 360° circular trac-
tion ring on the sole. This traction
ring allows a player to pivot easier
than he would with standard cleats,
thereby greatly reducing the risk of
knee or ankle injury.

Tests done by the University of
Wisconsin on natural gress showed
that Tanel shoes have at least a 48%
better pivoting motion and 28% bet-
ter traction than standard cleats. A
shoe designed for artificial grass
showed even better results when
compared against other artificial-
grass shoes. Prices vary according to
model, but softball shoes list at $60.

Like the Tanel eircular traction
ring, the influence of technology on
bazeball may be hidden from view.
But there's no doubt that technology
ig having a greater influence on the
playing field. ]
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The

nFire

Patented Performance Spark Plug

EXPERTS SAY

e MORE
POWER

e MORE
MILEAGE

e LOWER
EMISSIONS

30 DAY 2 YEAR

MOMEY-BACK  LIMITED WARRANTY
TRIAL PERIOD  AGAINST DEFECTS

“Five axtra horsepower . by menely installing these plugs.” TRUCKIN Magazine

"Overal gas mileage over a 4000-mile test

a 4.78 percent gain.” HOT ROD Magazine

"The hydrocarbon (emissions) rale was reduced over 50%." MUSTANG ILLUSTRATED Magazine

The SplitFire Advaniage:
The SplitFire’s open "V™ and
twin radial arcs help expose
the flame kermeal 1o the
airfuel mixture to create a
much larger and more
ﬂlf_](]rﬂt.'f.lu'&! ourn !E!GIJ['I?I';_;
mistires and producing a
more elfective and complete
combushion cycle

Conventional Plug

SplitFire Plug

SplitFire Spark Plugs Available At:

AUTDO PARTE

HI-GEAR

LEE

AUTO RARTY

Western Auto

KNECHTS

Discount Auto Parts

—=AKRAGEN

=ASCHUCK'S

Pl

raris Pro

Gl

For the location nearest you, call

1-800-477-5847

Made in U.S.A.




DECK/PATIO OWNERS

e = ————— -]
PROTECTS YOU FROM SUN & RAIN
RETRACTABLE AWNINGS FOR
DECKS/PATIOS & WINDOWS.

Patio Awnings as low as 5499

Window Awnings as low as SBQ

Sand chack for $4.95 (refundabbe with purchasa of

awning| and recesve product usalinstallation video,
literature, swatch book and price sheat. Send o:
JIL Industries 21 Green 51, Malden, MA 02148

ar call TOLL FREE

1-800-876-2340

(MasterCand, VISA and Discover accepled)

BUY FACTORY DIRECT

ALF|

CABLETV™

DESCRAMBLERS

WE’LL BEAT

ANY PRICE!
CALL TOLL-FREE

1-800-284-8432

# JERROLD = TOCOM » Z£NITH »
* DAK » PIONEER * HAMLIN »
* SCIENTIFIC ATLANTA »

24 HOUR SHIPMENTS!
QUANTITY DISCOUNTS!
MOMEY BACK GUARANTEE!
FREE CATALOG & INFORMATION

-
-
Mastercard » Amencan Express » Visa » C.OUD
HANE MAKE SND MODEL MUMBER OF ECUNPRENT UISED IN YOUR AREA
1-800-284-B432
FOR ORDERS DMLY

For technical & cusfomer service: 305-749.3122
LU SHIPPING & HAMOLING ITES AT CUSTOMER'S EXPENSE

CABLE WAREHOUSE

TOVTT WEST QAKLAND PARK BLVDL. SUITE 375, SUMMSSE, FL 1%
A FLORIGA SALKS

T — ———————————— T ——— ———— -
- S N R -
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Satelhte-TV FREE

+ All Major Brands:

« Complsta Sysiams
« Accessories.

+ Huge Ssvings |
+ Essy Installation
+ Complete Intruct.

Let Us Help You Selaar
Youwr New Sailellite TV
Entertsinment System

11Bﬂﬂ-3‘34 -6455

FIETI-EEN Pas FLB-TI-ETD
SKYVISION INC®
1030 FRONTIER DAIYE

FERGLS FALLS, Wk SEEST ‘

Baild the World's Mosi Energy Efficient |

And Environmentally Safa Homa
Ug o 0% energy savings. R-28 Doma Buildng Kits from
§7.080. Perfect for the ownes-bulder. Bulld in any dimale. |
Fireprool, mantenance free concrele exberior. Ulimate
ressstance o termiles, dededorafion, hurmicanes, sathquakes,
& tomadoes. Choiceof plans. 471103,171 sqft

Free brochure or send 58 for a Flanning kit
American Ingenuity
3500-E Harlook R Mekame. FL 12934 407-754-4220

"COVER-IT"”

D) INSTANT GARAGES

FACTORY WHOLESALEY

I |EIJI:I-:| -1.-‘.-#-EIE|DD
1(2303} 5&2-B401

TELEPHONE LISTENING DEVICE

F'I-Hllllﬂu-mm = e BN
e Gy CiliEie w i
% IS S e iwephons e BErT bels
ikl iy wfum gy iy g et Bpcacds ook
icioy @l possELaess  LSpE mcorde wiee
B fgu. bn phone i musg
519-95:“- By B
Super Powerful
FM TRANSMITTER
iy 1 mon e 127 DO ST
Tramwreis 3 % il i isy Pl se Ly
Aasrsm W - W B W ey . R
For e ol Irargeattary. Youe o
o SR heTn. eeckas 17 0D i LS Carg

“DISGUISE" AC WALL OUTLET

m FM TRANSMITTER KIT
soednd mver)

outhet; uses
antenna (wy

QO no. ser 337 Buttato, Wy 14238 (718 wer3478 |

@@ CABLE TV =

DESCRAMBLERS

ALL TYPes 800-582-1114
FREE CATALOG
M.K.ELECTRONICS » 7958 Pines Blvd
Suile 276 = Pembroke Pines, FL 33024

LEAHN BF{ICKWOHK

& H o |.' 0 m
WHD'I-"E “.LLFEDF 'I'U.I'F.I'lﬁlE EIIME!TH.AEAH-I
* CAREER OPPORTUNITY
COVERS TOOLS: AND BASICS FOR PROFESSIOMAL RESLLTS.
SEMD CHECK OR MONEY DRDER FOR $28.5 AND £2 75 SBH TO:
SALUTO MASONRY
F.0. BOX 38, BLUE SPRINGS, MO 84013

Launch Balloans Mars Than A City Biock
"BLASTER"
WATER BALLOON SLIHGEHI'JT

,& §12

1-!0&-4-11-1D4?

VISA . MC
Blaster, Inc. 13218 Jessica Dr,, Spring Hill, FL 34808
E.Mﬂmﬂw lu-.-nkttlﬂnn

WOOD HEAT

WOOD FURMACES

HEAT YOUR ENTIRE HOME
Call 1-218-126-6TB8 ar Write

Ghurrmu hr‘

GHiHD RI.P‘IDB HH B574d

TELESCOPES? WHY PAY MORE FOR LESS?

)

B Astronomical Tﬂ|ﬂi¢ﬂg& C-nmplﬂn

Ready-fo-use. Only 2

gizas available. Send for free
34-page packel Stelescops tester

Box K, P.M
Iqmu CA 92540 M{?mﬁ&&-ﬁaﬂ;ﬁ

VOLKSWAGEN
RESTORATION PARTS

[ L Tel Eetlt
L L T

FREE
WEST COAST METRIC, INC.
|BO0] 247-3202

atelht v

uyers Guide, atamg
1-800-350-0256

(B05) 652-0255
2 FAX: (805) 652-2180
2316 Channel Or. Ventura CA 93003
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‘& Air GALLIOFES, band crgans, nick-
I x slodeons kits or pro-buil, Wonder-

i alievably low prices. Sand for
3 m triess Bvchuires or $15 lor cala-
= log and tech. video io 1
< RAGTIME, 4218 Jesswp Rd.,
Dept. PM, Caves, CA 85307
(208} 667-5525

—  LowCost,
fTake
Apart,
Port-

able
~ ==/ tabin
—— Plamswh

DES:
# EAL WHOLE SeE1] FTNAS PECANS » QUART] MOWTRENT
& SR MUTT AAD SDCORD HARDS = CEWTER DNl

SATELLITE TV

HAME BRANDS AT 50% DISCOUNT

This FREE 24 page Consumer
Cuide talls all abou! Sstellits TV
n“llu - Sailman, Ing "
AL O 310 N 'JI'I‘mrm-r Hui':"zﬂwwm IL 61612

ROOF REPAIR EARNS BIG MONEYN
m;nawvmwmnHuw

Yo oo eam BOCF BEPAN ond sion vour

MOHEY
, Bom JF-2T85, Redding, TA 040

= Stunt Kites

| Free 80 Page Color Catalog
Start with an 1o~y Deginness-ite
Immnwmquw::mmwr
I Send for our free Cataiog and choose from
hundreds of unusual and infevathve kites,

into The Wind s [s00) s4r-03m4
MO08-M Pearl 5t., Boulder, CO B0302

- plans for opbonal

e add-on rooms and porch
/ noiuded* idea fonacaions, camp-

ing, hurting, fsning, consinuciion officess, etz = Siong inteniock
ng hioh R-Value systam remans wealherion! even afier many
assamiies = Basc unitsies: 120 16 100« 12, o B xE' e
Can be sot up in less than 1 hr = Tamper-proot meide
tastening systam  Take i wib you n pidap o ake—m
danger of burgiary, vanciaksm, forestfires, eic » Mo specal sils
et o B for 2 e a5 $750 « Materaks iocaly availhie
Complete, sasy-to-follow plars and instroctions 525 + $2.00 PRH.

P.0.Box 9169
Helera, MT 50604-0183

Order

Today!
¥]2 00 pd

Victorian Settee

HERITAGE MFG. EEI. (713) B61-6801
P.O. Box 2761, Houslon, TX TT252
Orders Mailed Haxi Day
Alzo available: Chair - *11.00; Chaise - 112.00,
Swing/Glider - *13.00; or, all four models - "19.95

IJ-'d o I‘ P‘
wiw u\;‘..- -!"

KW KART WORLD..

PHECIHE
¥ rann i =] ksl Tl ET5NE

THE INCREDIBLE NO-SPILL DRINK HOLDER
E‘r’ DYNOTECH

FITS TO ANY :
CAR , RV or BOAT
B19.95+3 75 S&H

1 Voar Werardy
EEND CHECH DR MONEY DRDER TO: DYNOTECH ENTERPAISES|
1S REDMOHD WY @ P2126 AEDMOND, wihsd sm0ag

Converters/

Descramblers

State of the Art
Free Catalog

1-800-833-2915

Best Warranties/Best Guarantee

#1 in Customer Satisfaction

MU-VUE Electronics
175-B U.S. Hwy. 1, Suite 308
Tequesta, FL 33469

Make *2510*100 per hour

win Badge A Minit

Yeu ('8 redlly possibie by mekng a0l
selling I:-r ghl colorfy _.|!I','-!--’--'~'|ll'l!
butsans -Hufons ane prowen mi
imakiss B 1wrs, tomenlions
1r'-:-|:|"~ congregat

I.J.l 1§ (L FELGEN]S 2
BADGE-A-Mimit, Dept. P 402, 348 Mortk J0th Ad., Box BOO,
Ln&aike, IL 1301, Phose BOO-T23-4103

Make and Sell Your
Own QOrnamental @@
Concrete ltems!

Book about Aluminum Molds

inclugding over 425 designs,
prices and production trade
sacrals from the world's

largest mold manufacturer.

CONCRETE MACHINERY CO., INC
P.O. Box ABS, Hickary, NC 28603

POPULAR MECHANICS ® APRIL 1992

<% Save Money
on Solid Hardwood Fumniture

DO-IT- YOURSELF KITS

Nﬂfruuunfnulu i
ho-urith nn
'E.u re, nd

ﬂol:kl.ltl

Zip:

EMPEROR
w CLOCK COMPANY
WORLD'S LARGEST MANUFACTURER OF
GRANMDFATHER CLOCK AND FURNITURE KITS
fopl. £303 Empercs indusrisl Park
qum

MACHINE SHOP'

ulk‘l a precision metal cutting

shaper, milling machine,
;hemmu brake, handsaw, mare!
From scrap metall Low cost! A
complete shop! We'll show

Bﬂl” you how!
Machines! .

Build one-lung
gas engines,
shEam engines,
unusual scientific

processes, steam Cars,

magmets, perpetual mation,
moonshine, more!

MELT METAL!

Build a low-cost, high-temp furmnace!

Mieh aluminum, brass, inon, morel

Pour ingots, maching pars! Set up

complete foundry! Discover com-

plete plans, how-o, & secrets! High-

et rrnlrw' Best selection of books
| find anywhere! Star now!

erla for Big l:alalnu'

Send $1.00 for your persanal copy of our glant techni-
cal books catalog! Hundreds of quality ! You'll be
amazed! Satisfaction guaranteed! Write TODAY!

- —

,"uunsnv PUBLICATIONS |
Box 538-EMR, Bradley IL 60915
D Sond a Technical Books Catalog! §1.00 ks enclosed!

lh-lml!' I
| sueet I

| uir —-----J--J
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|| FARALERS » CONTRACTORS « LOGGERS - LAMDOWNERS |

EARN MONEY! BE INDEPENDENT!

PowerTrack u s

VIDED "1™

Akl TRV AaEL BT LACPOET BIRTY

CALL FOR CATALDGUE - i
THAL

1-800-225-7422 (PO TN T

RO BOX FE - TACDHA W §Baa)

:S_i{_g—r- - TASK

Tha Inal Home Maching
Designed in USA by Shoptask

" -I 1 Wexdem 1 Crogos
| A Low As 985,00
3 Asin Powar
P Avaninhie
62 Mon
Weranty
B0 Para
-+ "‘6— |
——
- -
¥ g .
i
'ﬁ Jllllﬂﬂlm

1-800-343-5775 FREE CATALOGUE
DEMAND THE BEST

SHOPTASK PO, BOX 7531 TACOMA, WA 88407

SNOW VOl Can |-_|_|- |||||.|.-|| e weather
nformation literally at your figertips with the
Weather Wizard [I. Easy to operate and
ncredibly atfordable. it's as miraculous a8 the
wesather tsell, All tor only $195
FEATURES INCLUDE:
slnsicle & Chubside Tomg o & Lo
sWind Soeed & Dhrecinon 8| mebard M
#Wind Chal Canversions
o Time & Daie 'll-l|:|:|ll'|-I||:
w Allyrris o Jptional M

Inderiacs

Weather Wizano 1

THE PROFESSIOMAL
Horme WEATHER STATHON

Cnily 5195, Acd 550 foe seldf-ernptying min collecios
Circher' bockay 1-B00-678-TH6D » PHEN 5P
DS INSTRENENTS s . Harv, CA 8454

l44

a0

Hemmings
Motor News
wilorkds lergest collector car

Rt |
‘fhérﬂﬂl;'ur: each marth

i ith fha widnds of
.;-:ls .f:'r di CATE ﬂﬁg"frl .
LEFVILEE, SUFEhEs§ more
Specal ind fory Fer
NINE GIANT ISSUES

SEA TS <13 9:
e
'}
Jend 1o I
SR AL gs U RATAEN PRI
s Motor News Jn o

P.O. Bax 100, Dept. 04967, Benaington, Vermont 05201

Wogiiaz

Own a _
Sawmill! 5]
Start a Profitable
Business!
o
make money

culting for
others.

MF&M - 52.00
# demonstralion 10.00
MagterCard or Visa aceeplad
B1R0 Wast 10th Street = Dapt. D74
Indianapolis. Indiana 46214-2400

CABLE TV
* CONVERTERS »
and

SAVE MONEY.

RENT!

DON’T
PANASONIC, JERROLD, OAK,
PIONEER, SCIENTIFIC ATLANTA
AND MORE. LOWEST PRICES. FREE CATALOG

CABLE READY (800) 234-1006

[Cm——m—————=-

FULL- OR PART-TIME JOB/BUSINESS:

| Learn VCR repair! |

| Professional-level home =
i study program. Master
easy-to-learn, high-profit L
lreg:lnim withou! investing % <
{
e

| in custlgehi h-tech instru-

ments. or call today.

: Free career Kit:
| 800-223-4542

l Maune
| l Address
] ity State — Zip
| The School of VCR Repair, Dept. VE129 1
2245 Perimeter Park, Atlanta, GA 30341

PINS, KEY-CHAINS
EMBLEMS, PATCHES

DAISY CO., P.O. BOX &-65,
TAIPEIL, TAIWAN, R.O.C.
FAX BBG-2-3676445

] REMOVE
= VOCA LS_."

SATELLITE TV

Call for FREE Catalog
All Major Brands
Lowest Prices

1-800-845-6664

B17 W. Devimon = ML Vemnon, WA = B8273

WEST COAST SATELLITE

- a
“JURHANG|  MAKES LASTING REPAIRS

At Pt | oyigys Wil acis and hoies. i plaster, wood and
lilg. Weon'| shonk o bl oul Sels quckly hoids
tigh Eronomecal easy o-use pownder keeps el
iy Awastabin i iumber pint and tardware slores.

I shislds and plale glass. Leam how a 3 minute I
repair can sam you §1200/week!

|| cALL NOw! FREE REPORT! 1.800-595-6224 |

NVS/OPTIKLEER, LYNN, MASS. 01904

skoO7 S
REAL 541 95-'-5:

.‘.IIH.II'F:J.' A L
1-800-44SKOQT (447-5668)

FLUSH UP TOIL

To Above Floor Drain
Install It Yoursall - Anywhare
No Digging Up Floors .
Write McPharson, Inc., Depl. 16 |
Box 15133, Tampa, Florida 33684 |
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CRACK REPAIR

s OVER A FOOT LONG

HUGE DEMAND
JUST LODK ARDURD YOI
% B-0-N-D, Inc.

1 (800) 347-2820
11151 Phesce Streed, Riverside CA 92505

T Ao Ferel e Theill.,
m:-:-hll AR NN
CATALDG §30 e ULTRALIGHT, 40 LICENSE FEDUIRED
-2 % CRLESE 83 WPH, SLOW FLY B MPH
MO GO0 W TAKE OFF 157 + LAND N 15
4 GMGLE AND TWO SEAT WODELS
# BUEE FRERGLASE CARN OPFTIONS
o GARAGE STCWARLE. CAM TOWARLE
1,000+ DURCH BT TS S0U0
mn m 5080 HANCOCK AVE. Sule 100000
MURRIETA, CA 52542

CABLETV
"BOXES"”

Converters-Descramblers
Hemu::-ie Cuntruls ﬁccesaunes

& 1 ¥Yea
& lmmed

Gas Refrigerators by
. Hnelﬂ:l;nc

gwef’ : e

Lahenan's, Box 41, Dapt BFH1, Kdren, D

Call orer'l:e 446360041 (216/857.5441)

Don't Fight Back!!!

Jodn T men's movemee Uil en winningl
Amorney mhd unwuwnrdrrlll rwr—

PICNIC TABLE f—
BUSINESS

Maka $30.00 fo $40.00 an hour
Sellimg Picnic Tablas from your yard!
COMPLETE PLANS FOR SiX PICNIC TABLES
& & 8" With Benches Attached
& & B With Separate Benches $29.95
# Childrens Table F

51" Agund Table w/d Banches

Padkage Includes Plans for all Six Tables — Phua:
® Mathods of Assembly § Gonat ® Suggesied Pricing
 Jig Plana for Fasior Asssmbly ® Diglovary Looes

# Sains b Harketing Sirabegm .

Baneifit from 10 pears exp fover 1000 Tables Sold
Send check or moneyorder o

Weber Woodworking WY RES. ADD

J17T Latta Rd., Suite #4086 $2.27 TAX

Rochaster, NY 14812-3082

%&- © By oy R

o wailars. Aebenri Mnl‘hﬂrﬂrllm
fa aboud el Spesad the wondl
irfcrmation & esmiple fewemagarice §3

DIVORCE! MexisRighizdssoc.

_Buy FACTORY-DIRECT!

-y
HEW h-lh-r\f-np-md SCOOTEF PUts m«r‘.‘.
fum into life...ume it ot homae, go shopping,
visit friends, travel. Lightwsight, fits all |
car trunki, Money Back Guaranieal

STRUCK CORP.» Dept: P45
- CEDARBURG WI 53012 L

-

DON'T THROW AWAY THAT USED
COPIER OR PRINTER L.UuFITH!DGE'
Do it yourself REFILL IT
it's easy SAYE OVER T5%

CARON® COPIER
b 12 SEATA M A T
18.

INCORPORATED Order or infarmation
9102 Windsor 0. il (704) 508-0580
L Pao e L. 0065 2t s bigmy | $29.95 )

BE ALOCKSMITH

EARN WHILE YOU LEARN
Big opportunities. Big profits. Earn quickly. Full or part
time. Learn at home, it's sasy. Do real jobs while you learn,
All Tosls—Materials State of NJ
Approved. Send name and address for FREE book. No
sabesman will call
LOCKEMITHING INSTITUTE, Dept. 110-042
118 Fairfield Road, Fairtield, NJ 07004

Control Water Weeds

Amazing Underwater Harvesting Tool
the WATER-WEEDER Harvester

Cuut aquatic vegetation from a boat, fram
adock or simply by wading in from share,
“Works just like a hedge-
trimmer underwater.”

Call or write today for FREE ‘
information package

TOLL FREE

1-800-552-1217

Katerside Froducts Corp.

P.0. Baox BTEE,

Lake Mahopac,

Mew York 10541

Satisfaction
Guaranteed
OF money

POPULAR MECHANICS ® APRIL 1592

CABLE TV DESCRAMBLERS

MOST ADVANCED
TECHNOLBGY 1N CABLE EGIPMENT:
« BASE BAND o JERROLD +PIONEER
« TOCOM « HAMUN ZENITH
* SGENTIFC ATLANTA « DAK

FOR OUT OF THS‘H"H]'FI.D PRICES CALL
WORLDWIDE

1 800-172-3233

FREE CATALOG AVAILABLE

7491 G5 N. FEDERAL HWY., BUITE 142
BOCA RATOM, AL 33487
MC / OO0/ VISA o Foride Salos

Train for exciting
career opportunities! <

Get on 4 fast track (0 a new money-making
career. IG5 can train you at home {l:ur

a better job in any of these fast-
Ernmng, good-payng fiekds!
0 Can even get a
Specialized Associate

= Intanor
 Dressmaking and Design
Rorist

£
¥
g

D00

it
f

xE

Age
Agt. 4
Zip

1
1
I
]
i
Y
1=
HE
H
i
]
:F_!

=] :Hntm'qﬁ!
:I'_! Surveying & Mapping = memm
| Dreating L CateningGaurmet Cooking
rE #{ummr&m & Rafrg {'.-:-nuu:r Eﬁmml%

“JHI 1”? f I

}Emf;‘xmrmm Persoral Com Speciaks
| puter 1
:EMMBTu =

£ Eincirican 0
I::fSrna.IIHumHIw m?umm
! 2 Gun Regair - TWACH Regair 8
[._‘Hst.'u'm Fﬂ:mnm,
rl_ﬂmnmﬂmhrﬂtpiur __,.ﬂn Caré Spadiabs
= Bockkeeperg Jousmalism/Short Story Writing
I
I
]
!
I
I

1
|
i
i
1
1
1
i
i
1
!
i
i
i
1
]
1
1
1
1
1
1
i

) Computar-Assisted :
1
1
1
1
1
1
1
1
1
1
1
1
1
i
1
1
1
1
I
I
i
i

Call anytime—24 I'rourl B
a week. OR MAIL COUPOMN

— make $18.00 to $30.00 an howr!
= work full time or parl time, right at home.

— operale a CASH business where 90¢ of every
dollar is CASH PROFIT!

We'll send vou a FREE Lifetime Sccurity
Fact Kit — yours to keep with no obligation
— that gives vou the details on being yvour
own boss with a Folev-Belsaw Full-service
Saw and Tool Sharpening Shop.

YES YOU CAN have independence and
make good money. But vou have o WRITE
NOW to get vour FREE Litetime
Security Fact kit
Mail the
coupon below.

/ FREE

Uy S

. BELSALW it

Foley-Beisaw Ca.

§30% Equitabls A Dagt. 27079

Waszag City, Me, 54120
.-
Faley-Bakia

w Co.
530 Eg uuunnl Depl. 71679
Inui Cily. Ma. B4120

[C] YES, | want to know more! Please rush
FREE Ldfetirme Secunty Fact Kit

Name

z
g

o
=

k Area Eﬂﬂ!’ Phose
| TRyt R
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Build Your Dwn Home or Business by
Capitalizing on the Exploding Growth of
Steal Framing in Residential Construction

Experts Agree, the Potential for Steel
Framing in Today's Residential Construc-
tion Market is UNLIMITED, and "'1
Expanding Rapidly. il

Join the Industry [T 1445 115
Leader... L WAL

Tri-Stes! Structuras.

It's Easy 10 Start with Tri-Sezel Homes fosture:
* Fleuble Dealer Programs *Fast, Sirmple Frama Erection
* o Franchise Fees " High Strengin & Durahbiity
* Financing Availabie “fr Thick -0 Insulaion

* Exiengive Mants-On Training  * Fire & Tarmite Resistance

*Techrcal & Sales Sepport * 100 5id. Modets or Cusiom
*Consiruction Assistanca Designs Availuhie

Mvaiabla *Feible Claarspan serions
*Much, Much More *Much, Much Mo

Call Today to Order a2 *19.* VIDEQ TAPE
ora FREE Inlormation Packet:

ﬁ 1-800-TRI-ST EI.

(§1T) 4477000
5400 5. Stemmors Fresway, Denion, Texas 76205

Fast: (017) 407-7487

. All-Hydraulic
¢ MAGNATRAC

No Beits....

All
Hydraulic
- Drive!

Lisi it 1o [endacaps your home o
bisild o rosd - Garden: Haul logs.
tleai froet and brugh: Excowais
lar & basemant or poal ... and
Do it Al Yoursedl. Do work
far othem to sam Extm CASH|
@®CATALOG of usm
BYIDED - All Newy.
& Operstor's Manual
STRUCK-KIT «
CEDARBURG

§1.50
38.50
5850
Deepi: PAAZ
WIESCOMSIN E3012

PRIME TIM

CABLE COMPARNY

CABLE TV
DESCRAMBLERS
Converters, Accessories.

Name Brands « Greal Service
* Immediate []’Elr'-'l;‘.‘ﬁ‘
Lowest Prices

(800) 7771731

Call For
FREE Catalog:

BUILD YOUR OWN

Sl
ﬁﬂ*ﬂm{

HEI.EDI’TEH I'

L
A Sdpw Cataiog Wi
ER AT
BFECEALLD ALl 3 lasma: Only 519,95 i
B 4 puatage. tureigs sds d PO Bea 5O
i Lreet ey wood, WD ZENE

TELEPHONE REMOTE CONTROL

TURN DWNOFF

ELECTRICAL APPLIAMCES

ANYWHERE BY PHONE. EASY TO USE

Alpha Elsctronic

Box 1418, BOA Paace Portal, Blane, WA BRCT0

PORTABLE
ALARM &
CHIME ;1]

Leather Riding Apparel

n Rider

Men's/Ladies

FREE CATALOG!
JERROLD HAMLIN

1-800-345-8927

OAK ETC

CABLE TV DESCRAMBLERS
* Specia Deslr Pricesl » Compars Our Low Retl Price!

» Drlery From Stock

%

 ——

{Ask lor opearatar 411)

FII ﬂ' TIHIHSELF"

Easy to use!
Save Money!
Save Time!

- % Aslow as $995

5ol

ar wie
Smikhy Dega 411
Latis = Mill = Orill
M2 E. Ind St
The Dullex, OR 97050

Gruat gl
THOM'S, INC. DEPT. B-R
2012 Wilkine « Laursi, Montsna 50044

BUY ONE AND WE'LL MAKE
YOU AN EXCLUSIVE DEALER

max:;: ATV
e

' Am phi‘bm us

‘ passenger
mo E.I's

Mn Manar Dawn As low as $110 mao.

Call Toll-Free 1-800-255-2511
(From anywhaere in the LLS. or Canada)

Recreatives Industries, Inc.
60 Depot Street, Buffalo, NY 14206

Relensable & Reuwsable. Flexloc Cable Ties have doxens of
uses: at home, in can, an boats, gardens, campsites. Srong,
nybon, with burge capacary. $12.95 for package of 23, Send
check ar call RO0/&28-200% with M/C or Vise. Visual

Departures Ltd, 1id] Third Ave, Ste
102, NY, MY 10128
( \ ALEXLOG"

* FREE CATALOG

CasLe DESCRAMBLERS

hic Alanka

1-800-729-1776

* —_—c

Oy Vs Wassiaary /00 Dar Fesid Ow Ai

X AMEeRiCAN ELECTRONICS

A SteeiMaster sies] building is the perfect
place for a home business, from car repair bo
wondworking 1o crafts

Special Savings on these sires
47 % B

25 = a0 2
L ] % |50
The Time ks Right -
Baild Now!

Call toll-Free
1-800-888-4606 STEELTOSTER" |

£ [HES Sieelilanter |
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CLASSIFIED
RTISENMENTS

Dorothy Nolan, Classified Manager Earen D'Rourke, Asst. Classified Manager
Rate: $10.20 per word payable in advance each insertion. Minimum insertion ten words.
Bold face capitalized words—3%1.00 per word additional {First word set in Bold Face at no extra charge, Zip Code Free.) Centered Headlines (5 Words or Less)
in All Bold-Face Letters—3$50.00. Screening—3$50.00. The next available issue to place an advertisement is JUNE. The closing is APRIL 6TH. (On sale date is
MAY 12TH.) Send remirtance payable and order to Fopular Mechanics, Clagsified Department, 224 Waest 57th Strest, New York, New York 10019, Fleasse
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 convenlence in handling your arder, Popular Mechanics maintains a register of such mail-order advertisers containing their complete names and street
addresses. Advertisers using P.O. Box number must furnish complete name and street address for our records. To avoid delay in the publication of your ad,

please sand samples and descriptive materials with your request if your ad does not state clearly what is being offered.

PLEASE NOTE: WE HAVE 142 CLASSIFICATIONS TO CHOOSE FROM.
FOR OUR LIST WRITE TO ADDRESS ABOVE AND REQUEST OUR ORDER FORM.

PUBLIS RS MART
BOOKS & BLICATIONS

MEDICAL EMCYCLOPEDIA 640 Page wolume provides
complate coverages On il major ifiness for your enlire
Family Postpaid send $2595 to: F. Serano, 1205 West
Flagier Street, Miamd, Fla. 33135

“SHARPENERS REPORT Monthly Mewsietier. Valuable
Tips—Sources—BuySell Lised Equipment. Free Brochure.
Shing Company, Depl. PM4. P.O. Bax 22550, Minnaspolis.
MN 55422

HE
PU

INVENTING - Mako money tuming idoas into inventions
Infarmation includes palents, trademarks. how and whese 1o
miarkel. $4.00 Postpoaid. Haran, Dept 1P#, 41 Davidsen Ad.,
Worcesier, MA 01605

HOW TO WRITE LETTERS. Free Detadls. Robert, Box
70420, 51 Joseph, MO B4507

HOUSE payments got you down? You can Kerally save
feres ol thousands in inteneal cogts and Slash yeans rom yaur
mortgage. A.RM.s o relinancing. invest in yoursalf. Send
18.95 to: Tropicana Financeal, Sude 210, Z250 € Tropicana,
Las Yagas. NV 89118

WiIN AT GAMBLING BOOKS! From catalog! Publishars,
Box 28, Lynn, MA 01803

HOW TO MARNKET YOUR OWN HOME, Feal Estals Broker
fakrs you siep by step through the mincaceas of salling your
home Kil includes 14 sasy 1o use forms plus detasled
msiructions and froe consultation Send §£39.65 1o FERO,
1704 Migon ME. Sure 8, Albuguergue, N E7112

GET AMD KEEP A JOB IN HARD TIMES Proven Guide.
Sand §10 NOWI] Sundial, PO, Box 7926, Barkaley, CA B4TOT7

SLASH MOATGAGE PAYMENTS 50%! Free recorded
datails-anyhime. (702) 826-3743

CREDIT CARD RATES. Lower your inlarest changes now!
For a list of over 30 banks that oHer Visa and Maslercards
with interast rates under 16%. and as low as 1%, send 515
to: Bankcard Services, Deparimant 1816 860 Merrimon
Avenue, Ashavillp, NC 28804 Allow 1-3 weeks for update

SECRET PLANS REVEALED - PREVENT AUTO THEFT
SASE - Inba | $7.00 - Plana. Ferenc, Box TO2. Clitlon, N.J
070150702

HOW TO LIVE ON PRACTICALLY MOTHING! Fascanating
B.000 Word 173p Book By A Man Who Moved To The
Country Successhutly| All About Cheap Places To Live, New
Carsars, Profitable Home Businesses, Eating For $50.00
Weahk, Clothing For $300.00Year, Buying Cars Undar
£1.000.00. Howses As Low As S0.000.00, Good Apartments
Under $250.00Monih. Information Nobody Elss Will Reveal.
§15.00 Satisfection Guaranteed! Romnay, Box BDEM,
Emienton, PA 16373, VisaMC

HOW TO DO WELL 1N COLLEGE. (Bookiel) idaal for high
school greduate. $8.00. Or J Eveit, 1807-F Bonnie Lana,
Charlotie, NG 28213-3519

SLOW BODIES AGING PROCESS! Raport 510 Premium
Fublishers, 104 Park Romd #24, West Hartfond, CT D6119

CONTRACT YOUR OWHN SWIMMING POOL and save retail
profit. Free Information. B, Dougherty, 2501 N E 481k Ct,,
Lighihousa Point, Fla, 33064

FUEL FROM WATER Energy independence with hydno-
gen, Amaring free regort Merd. Box 5363, Louisvibe, KY
40005,

“ANARCHEST COOKBOOK" Avallable agam| 522 daliv-
enréd. Barricade Books. Box 1401-X. Secaucus. MJ 07064

SAVE HUMDREDS ON IMSURAMNCE. Send §5 1o Search
Ina. Risk Managemant, 8177 S0 Harvard, Sulte 20, Tulsa,
OK 74137

LEGALLY AVOID TAXES with little known taw, For do-
tniled repont Rush $7.00 to: Michasl Grbic, 1201 South
Shiglds, F1. Calling, CO B0S21

OWN A BUSINESE? Save B100 s on accounting bees. Our
nimplifiet Do-t-yoursell bookkespeng sysiem wiillen by
CPA has cormpiats ingliuchions and all required lorrms. Mo
eompiter nedded Entite package $74.95 plus 8407 SH
JANCO, 1637 Stroud, Ihﬂl;udrn. TH TH150

POWERFUL NEW APPADACH TO GET AND KEEP THE
JOB YOU DESERVE. Winner's Guide Send §9.85 NOW|
Childguest Educatonal. P.O. Box 182, Huntingdon Valley,
P& 185006-0182

INCOME TAXES [LS.A} Easy ways to legally reduce
£3.00. Satisfaction guaranissd. Vahiahie Free Gitt. Limiversal
Financial Services, Tax Depl.. P.O. Box 60385 Savannah,

Gaorgia 31420,

MEED HELP Figuring the Cost of your Advertisamant??
Caill s at 212-848-3167 or send us @ FAX [212-588-8562) and
wa'll FAX Back wilh a Price Cuols. {

SAVE MOMNEY! Track Personal Expanses With Unigue,
Detalled Home Record Keaping System $5 88, (Sat:staction
Guaranioed). Main Steeit Publicatons, Box 13734,
Roswall, GA 30077

INSCOVER Secreis o Handicapping Thoroughbreds!
More Winnars. Guaranieed Resulis. Fres Datads. Makl Mart,
Box 701, Dison, IL 61021

LIVING WALL Asaure your final wizhes AN sames. Instruc-
lions, §595, Living Wil Assocates. T4-140 El Paseo, Suite
485, Palm Desserl, California §2260

MSCOVER SECRETS Your Insurance Agent Won't Tedl
Save Big. "HOW TO SAVE MONEY ON YOUR AUTO INSUR-
AMCE™ Manual. 8595 ConsurmarWise, 3429 Bay Colony Dr.,
Ste. 1M, Des Plaines. IL 80016

TRAN YOUR DOG! Join our succassiul irainers. Simpla
instructions. Save money. $5.00 order now! Rehbarg
Enterprises, 1733 H Streel Suite 330-625, Blune, WA 58230

WORREED about monay, health? Ara you really happy?
Imperove life, learn sell-aciualization. Free booklst: Buccess,
41 Chapel #121-PM32, Nesdham, MA 02182

GOOD IDEAS FOR BETTER METALWORKING The Home
Shop Machinisi is the magarine ol professional tips for
amateur matabsorkars. Six issues only §22 50 To order, call
BO0-447-TIET or write: THE HOME SHOP MACHIMNIST, Dept
C13, Box 1810, Traversa City, M| 49685

MATURISM LIFESTYLE: FAMILY RECREATION. Bocks,
magarines. wiecs. Catalog 51 Litestylas-PM, Box 661268,
Los Angaies. CA 90066

REDUCE YOUR LOAN FINANCING CHARGES SIGMIF-
CANTLY. For inlormation wrile. PO Box 387842
Duncanville, TX 75138 Tel 214-TBO-5547. Monsy back
guBrantes.

DAUG RAID SEIZURES: Buy Dirl Cheap! Cars, Trugks,
Bipals, Compuiars, Seizunes, Box £LI05-AT, West Cavina, CA
mran

VAPOR Carbureior Triples MPG. Free Information. HEA
AZ PV, Bowfing Gresn. MO 63334

PRACTICAL FUEL SAVING for carbureiors mnd Fuel
Injection. Frea Details. Eagle Aessarch Ing, 1-B00-683-4758,
1B L4 5400

DHAGMOSE your vehicls computer! Complate instructions
- dingnosatic iool included. $1500 to: Autolingo, 7381
Aulapark, Hurtinglsn Beach, CA S0648

AMAZIMNG! How-To “Sacral” Increases Engine Life “Frea™
FREE information! Send Name, Address: Summaerion Press,
3903 S50, McCarran Bivd, Suite 448-204, Aano, NV B3502-
7510,

GOVERNMENT SEIZED Vehicles from 5100, Fords, Mer
cedes Corvelles Chevys Surplus. Buyers Guide (1) BOS-
CE2-BOOD Ext 5-20024

SECRET 200 MPG Carburetor FactFiction? Free Informa-
ton. SASE. Box 5791, Los Angeles. CA 900550781,

USED CAR BUYERS GLADE The mos! authantative guide
on the markeat. Save aggravation and big money with simple
step by step spproach. Send 57 .95 10 MA&B Enterprises, 103
Aurling Aoad, Clinton, CT 08413

PURCHASE NEW CAR or TRUCK for $50 OVER DEALER
COST! Details 52 io: Knighlon, 728 Okieridge. Yukon, OK
e ]

AUTOMOTIVE IMDUSTRIES BEST KEFT SECRET in nast
protection. Mow available to the public. Space-age tablel
protacts from inside §11 &5 ARP, P.0. Box 326, Webster, MA
M50

OIL TESTER KH, 82955 Frea Information, Decade, 2302
5th NE. Salem, OR 97300

TEN ‘Ways To Baat Car Dealers A1 Their Own Game. Send
$4.95 1o F & B Enterprizes, 2T96 Harbor Bivd., Sulle 365,
Costa Mesa, Calif, 932626

GASLESS HYDRAULIC ELECTRIC. CONVERT CARS,
TRUCKS, BUSES. HIGH MILES, power, lorgue. AEGENE ALA-
TIWVE, easy sratallaton Aevealing Report $300. Plans, pho-
tos, instructions $20.95 EHVDS, P.O. Box 19483, Groesbeck,
Onig 45239

RECYCLE Usad Moior Qil for Re-use Plan guaranieed.
£5.00 - Moorehousa, 1800 Park Avenue, Oneonta, AL 35121

ENGINE PRELUBRICATOR send SASE for FREE INFOR-
MATION. P51, 3519 Bavarly Hill, Houslon, Tazas 77083

AUTOMATIC TRANSMISSION TRADE BECRETS m-
vealed Dan't gel ripped off. Rslined Technician inlis how to
ssve hundreds on repairs, Send $5.00. Hene's How Inc., P.O
Box 426, Aurom, OR 97002

NNAWARNINGHIT! DON'T BUY MALORDER Unid you
heve seen this 100 pape catelog ($3.00 refundable)
HONPAREIL'S. Depl. PM452, 159 Besch Aoad Mewbury
Park, Tk 91320

NEW - PATENTED - MUFFLER! Pleasing sound. .
creass horsepower. ., . MPG. Mtomotive Madiman, 11142
Balpoa Blvd,, #105-16E. Granads Hilla, CA 51344, (818) &31-
Jaa

In-

SAMDPAPER and Abrasive Maleriata Froe Catalogue.
Thousands of items. Jackson Tool Corp. 1-800-E37-8536 1-
TIB-392-4330.

(Cantinued on e pags)
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AUTOMOBILES
395 DALY “CHROME PLATING™ Aifo Parts, Motorcy-
ches, | . sasy. (Frea) information. Chrome Finish,
Box 2285, Waldort, Maryland 20604
SAVE Money in Car Repair; $15.00, 380 Page Guide
Shiows How To Fix Elecirical System, Enging, atc. Amarican
Entarprises, 405{'4) East Jrd 4544, Long Baach, CA 00802

VAPOR LOCKTT? Easy, inexpensive plana. $5.50 to:
MHBAD, 40 W. Liftkston Bled,, 210-144, Littiston, CO 60120

NRECTORIES: Secret Scanner Frequencies! Federsl
Agencies, sic. Big Catabog CRB, Box 58-PM, Commack. NY
1725

DESCRAMBLERS, Converlars, LOWEST PRICES, CNC
Concapts inc.. P.O. Box 34503, Minneapodis, MN 55434, 1-
BO0-535-1843

CB MODIFICATIONS! Frequencies, sliders, FM. amplifies,
Ieeoien, kits, repairs, high-parformance accessories. Catalog
§2. CBC, Box 315008, Phoenix, AT B5046

TOCOM Descrambling Chips. Only 535 For informstion
Caltl 1-800-725-11848.

LAMD'Genaral Mobile Radics, CB's, Scanners, Radar
Detecton, Maring Transceiven, Auto Alarmas Catalog. $2.00
Rays, Box 14882PM, FL. Worth, TX 7611 7-0882

ELECTROMNCS

FREE! SAMPLE! FREE!
WODRLD'S GREATEST HEAVY DUTY HAND CLEANER Call
Dalian Enterprisa 24 hra. (8000 B22-8478

CARLESLE import - KitReplicar Nationals May 1517,
1992, import Naa morcsd, car corral and show, KivRaplicar
manufactumars, showheld and comal. Win a Beck 550
Porscha, Spyder Replica. Drig racing, show cars and mona.
Carlisie Productions, 1000 Bryn Mawr Road, Carlisie, PA
17013, Carfisle, PA Fairgrounds 717-243-7855.

GOVERMMENT Seirures: Pannies on the dollar. Bargaing,
Bax 235, Sunset Besch, CA BOT42

I.Im‘f WIRETAPPED? Find out fast! Countarmes-
equipment catalog §9. Capri Electronics, Box 5800,
!Ivhlld.mnﬂﬂ'

BUGGED? PHOMETAPPED? Free Catalog Courter-Sur-
waillance Equipment tells you Fastl 1-800-T32-5000

CAMPERS & TRALERS—NMITS, PLANS

172 TRAILER PLANS Maotsreycls, Utility, Car, Construe-
tiom - Stromg, Streambned, sasity buil. Componeni Kits
Calalog $4.00. (Relundabla). Tag-Along, Box 15107, Sabam,
Of G708

BUILD YOUR OWM - Travel Trailer - Fifth Whasaler -
Motorhome - Campers - Plans - Pattenms - Kits - Catalog §1.
Glon-L. 8152 Rosocrans, Box 1004FVE Bolffiower, CA
BOTOE. 3OVEIN-E258

POWER Quality Catalogue Features UPS, Line Condidion-
ors, Surge Protecton, Meters, invarters, Wind, Solar, Déesal
Gonsets. TZIZAP POWER, P.O. Box 532 Champlain, NY
12918, 1-B00-682-2677.

ELECTRIC cars, comversion manuals, parts, supply
sources. newsletiers. The most complete E.V. Sownce §5.00.
Performance Speedway, 2810-D Algonguin, Jacksonville, FL
o

ELECTRICKAR 50 MPH Hybirid Plans $16. info. §2. Floben
Bucy, Box 28734, Dalias, TX 75228

ALUTO SUPPLEES & EQLEPMENT

SEXXY SOFTWARE—AduUN IBM-PC Saftware—F rea Cata-
hog—2BA0-HE Bergey, Hailield, PA 19440

BULL
“YiOU Can't Have Two Callular Phomes With The Sama
Mumberil” - NOW YOU CAN - Call For More information
205-204-5482. Soma Restrictions Apply

MAL DRDER SOFTWARE. Aun/Analyze mail order busi-
risss. MONEY BACK GUARANTEE! Sand SASE for informa-
tion: VSO0, 6134 Gray #504, Arvada, CO 80003

mwm.

BOAT KITS - PLANS - PATTERNS - AMERICA'S LARG-
EST COMPLETE LINE - 670" - Powerboals - Saliboats -
Trimarans - Denghies - Houseboats - Hydroplanes - Tunned-
hulls - Duckboats - CanoesSirippers - Kayaks - Dories -
DISCOVER no dryrot epoxy boatbullding - HUGE ILLUS-
TRATED CATALOG $1.00 (Airmall 55.00). inchudes Free
EpoxyFiberglassSupplies Catalog - Book “Amatour Boat-
buildeng”, S800 - CLARKCRAFT, 18P Agualans,
Tonawanda, NY 14150

EVINAUDES — NEW 1090 Bargains - Top Brands ., . all
pizes .. 52.00 handling Soott McCulloch parts
Elocira Marine, B10 Merrick Foad, Lynbrook, New York
11563

ALTERNATORGonersior  Febuilding Book, Prics
Hedelund Enginearing, 7505 Barkenline, Las Vegas, NV
B8

NEED HELP Figuring the Cost of your Advertiserment 7
Codl us a1 1 2-B4B-318T o sond us o FAX (212-506-55821 ann
we'll FAX Back with & Prics Quote

ENGINE OVERHAUL WITE: WHOLESALE CATALDG
§2.00. Engine Service Group, Depl PM, Box 13081, Lansing,
M 28901,

REALIGNMENT tool. Why pay for realignmant after ingtali-
ing tront whsel siruts? Maks your own ool Complete plans
and instructions $3.95 Bob's, Winding Creak PL,
Indianagadis, [N 46235

THROW JUMPER CABLES AWAY! AMATING SOLAR

BATTERY CHARGER. $29.95 Frea Inlormation. The BaH
Company, 6172 Willow Lana, Boulder, CO BO301

TIRE BEAD BAEAMER. Fasi construchion using Ires
materials and common teola. No walding. Plans $10000. L.D.
Publishing, 95 Grand 51, Springfleld, MA 07108

ALCOHOL. MAKE YOUR OWN From Grain Gasahal,
Oihar Uses. Easy Complate Plans, Rules. Regulations.
§12.85 Diversifad Pacific, 10121 Evergrean Way, Sullte 168,
Everatt. Washinglon G8204

MOTORCYOLES, MOTORSCOODTERS &
SUPPLIEES

G0 KARTS, Minibikes, ATV a. Kits, Parts, Engines. Loweal
Pricas. Largest Selection. 80 Page Catslog 5300
Aafundable. Man Word, Dept . 1488 Manilor Ave,
Painasville, Crhio 44077

KARTING - 1892 Dimctory and Guida Owver 100 pages
E7.00 KMAA, Box 101, Wheaton, IL 80185

AVIATION, HANG GLIDING

AIRPLANE, Hang Glider Design Brochure $1.00. McCoy
Adreraft, PO, Bos J Swile 243, Manhatian Beach, CA DO2SE

HAMG glider designs, instruction information, $2.00 (e
fundabla). Lookout Mountain Flightpark, Alsing Fawn, GA
30738,

FLY CHEAP - Mo License - Bulld Your Own Ultralight
Alrplana Plans (2 Planes) $45. Brochure $5. Simpsons. AL 1,
Bax 114, Fisk, MO 3540

HOVERCRAFT plans, 3 1o 160hp. Information, $5 {relund-
abie). Seviec, Box 848, Monroa, WA 88272

LARGEST Howercraft Catslog $500 Refendabla GPL,
2859 Cormorant. Dalray, FL 33444-1068

SATELUTE - TV

EIITEU.-ITI MONTHLY ALIDN COCES 1-900-HOT-SHOT
NOW 1-000-SUMMONS. INTEMDED FOR TESTING DNLY.
n.wmcn.u.

FREE DETAILS! INSTALL IT YOURSELF! Complate sys-
berna, upgrades. Orbitek Satellite Communications, Box 264-
M4, Bohermia, Mew York 11716-0264. (516} 589-1292.

SATELLITE TELEVISION DESCRAMBLERS Complets de-
taibed plans for home construction by anyona. §3.00 Jansen
Elactronics. P.O. Box 25161-A. Seattla, WA B8125

FREE 34 PAGE SATELLITE BUYING GUIDE. DISCOUNT
PRODUCT PRICES, SATMAN (BOD)-4T2-8828,

FREE Catslog - Lowssi prices world wide. SI(YVISION,
1022 Frontler, Fergus Falls, Ml 58537, (B00)334-5455

BOAT PLANS - PATTERMS - KITS - Unsurpasssd sslection
- '8 - Hydroplanes - Canoes - Kayaks - Rowingboats -
Duckboats - Dories - Saifboals - Houssboats - Quick/aimpla
Sttichanglus Tremendous savings! 168-page DESION
BOOK - 3400 AIRMAIL. includes Free "Bostbullding Sup-
plies” catalog “Epoxy Manual® 520 GLEMAL, #1152
Rosscrans, Box 1004PME, Balfiowsar, GA BOT06. 310/630-
4258

28’ FIBERGLASS CRURSERS §0905. Buy hulls directly
trom the manufaciumer and finish the interor yoursal,
Comes assembled with windows, seplic lank and gas tank. 5
year struciural warranty Oiher models available. For bndge-
malion Package Sand $300 6. TCS MIBERGLASS BOATS,
13 Norherm Bivd . Albamy, NY 12210

SWIMMING POOL., SPA &
POND EQLEPMENT

1 H.P. JACUZE] PUMF 1 or 7 Speed B0 GPM's (@ 30° Head
E149.00 1-B00-658-6274

STEREOQ, CASSETTE TAPES, ETC.

HISTORY of Mardi Gras on recond §3.85. A Willlams, Box
BOS2, Sall Lake Clty, Litah B4152-5052

TV, VIDEQOS & VIDEO EQLEPMENT
NOTICE: USE OF CERTAIN [TEMS IN THIS
CLASSIFICATION REQUIRES STATION
AUTHORIZATIOM.

POWERFUL Muscies Fast'! Frea Gift! Write: Hercubes,
1223 Borg-M, Temperanca, Mich. 45182

BIGGER, More Powerful Muscies - faxlar!! Free Bookdet|
Univarsal, Box 86844, Detroit, Michigan 438240

CABLE TV CONVERTERS. Jorrold, Oak. Scientific, Atlan-
tic, Zanith and Many Others. “New™ MTS Sterso Add-On
Mute end Viclume. |deal for 400 & 450 Ownars! Visa, MC +
Amax. 1-800-826-TE21 BAB Inc., 4000 Baau-0-Rua Drive,
Eagan, MN 55122

DESCRAMBLER KITS. Complels cable kil $44 95 Com-
plets Satelite kit $40.95. Add §5 shipping. Free Brochure.
Sasmimit P, Box 480, Bronx, NY 10465

UNDETECTABLE CABLESATELUTE DESCRAMBLER
Descrambles everything including pay per veew, macrovl-
sion. Send SASE-information, IHH—D‘.“ $34 95-com-
plete kil Mystical Elsctronics, P.O. Box 887, Stonington, CT

CABLE. WIRELESS AMD BATELLITE DESCRAMELING.
AN Mew 1902 Edibon Circulls, Tum-Ons, Bypasses 8-
CLUDES VC PLUS AND B-MAC BYPASSES. §15 55 Cmaslog
£, SCRAMBLING NEWS, 1552 Hartel Buffole, NY 14218
COO'S (T16) B74-2086.

DEALERSHIP information $11, Kits, VW Plans. Neotsriz,
Torm-Haute, indiana, 4TBOT-2304. (B12) 2341120,

CABET Mew Fasi Hovercraf Catalog 32 Bex 281M,
Cordova. IL 61242

SKATEBOWAD HOVERCRAFT Complete Plans $1005
Tacknico, Box 573, Halkaska, M 49846

HOVERCRAFT Plans - Publications Catalog 5200 LaM
Box 2TESE, Lanaing, M| 48505

(875, RAIND & HAM EQOLEPMENT

POLICE-FIRE SCANMERS. CB's. MARINE IWAY. ANTEN-
HAS. HPR, BOX 15224PM, DENVER, CO 80219
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CABLE TV EQLIPMENT

FISHING, TACKLE, LLIRES

DOUBLE YOUR CATCH: indian Fishing Scent. |t Really
Truly Works 1 Year Supply. Send $1000 to: CHIEF
CAMCUCK, P.O. Box 724 Station U Elobicoka, Ontario
CAMADA BMAT-50A4

=“SMALL ENGINE PARTS" catalog §1. Smilh's, S510W
Spring, Weatherford, TX 76088

BRIGGS, TECUMSEH, KOHLER Also, parts, tools, stc.
Tremendous Discounts. Frea Price Brochure: Enginas, P.O.
Bon 166-PM, Ashland, MO BE010

BOLTS, SCAEWS, TOOLE, WHOLESALE, DIRECT. Guar-
anised. Catalog 5200 (Refundable). Camelod, Dept. 44, Box
65, Bristol, Wisconsin 53104

BMPOSSELE Cable Systems. New user programmabie
units, Plonser and Jermold, 1-800-968-8041

SECRET CABLE DESCRAMBLER. Bulld Your Cwn De-
scrambler For LESS Than §12.00 in Seven EASY Steps.
Complete instructions §10.00. Radio Shack Parts List and
FREE Descrambiing Methods That COST NOTHING To Try.
Inclupdad. Harrywhile, 24 Marlin, Baylown, TX TTE20

MACHINERY, TOOLS & SUPPLIES

CNC Lathe EMCO Muier Unimat PC. Gatalog $1.00. Blue
Ridge, P.0. Box 536V, Hurricane. WV 26528 (304) S52-3538

PHASE CONVERTER AUN 3 PHASE MOTORS OM SIN-
GLE PHASE CURRENT. 1HP TD 400HP CALL 1 (B00) BT4-
g

TOCOM, Jorrold and Zenith Test Chips. Fully Activaies
Unit. $50.00, Orders 1-800-452-7090. Information 1-310-867-
o081,

CABLE TV EQUIPMENT. Most fypes available. Special:

DOk M3SE $30.85. No catalog. COD orders only, 1-800-822-
@855,

STEEL, Aluminum, Brass—Shest, Bar, Shop Supplies,
Plans. Write: CEL AR1, Box 183, Carmeron, IL S1423,

4" METAL Cutting Lathe §121.70. Taig, 15048 Procior,
Industry, CA 91746

(Continued on next pege)
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LATHES-INDUSTRIAL'HOBEY FROM 534500, METALS,

35TH YEAR, 2100-D SELMA RD. SPRINGFIELD, OHD
&5505, 1-513-322-6562.

FOUNDAY SETS Supplies, Brochure §1.00 Pyramid
Producta, 3736 5 Tth Ave. D-PM. Phoanix, AZ B5041. (B03)
2155365

HOBBYISTS improve yaur LATHE with the ulimate toal-
post systemn| KAF. Box TAZC, 5t Joseph, M 49085, §16-425-
TS0

& HEAVY Duty Sheol Metal Brake Amovican Made
§169.95 Alpha Tools, 143 Mill Road, Pafterson, LA 70332

HAND TOOLS, SHOP TOOLS, LATHES, accessories. BE-
LOW WHOLESALE PRICES! Anmy OQuantity. Direct from
Foreign Manulacturers! Excallant Business Oppartunibyl
Easy. Guide includes Addresses, Tips. Getling free samphes,
#te. §12.00. 5MI, Bax 5500-H, Lakeiand, FL 33807

LUMBERJACK chain saw sawmills- power-fead. Brown
Enginearing, Box 40, West Point, CA 58255

MICKEL PLATING WITS §65 Protessional finish - free info,
AP 1973 Glanada, Cakville Ontario LBH 4MB. 418-138-6240

FREE ENERGY! Fued-less Molom and Generators. HAA,
REP, Bowiing Green, MO 63334

SAVE electricsty and proiect your vehicle from cold
waather starts. Build ths electronic circudt with sasy 1o
foflow dasled plans. Send $15.95 fof pland to: Box 7426,
Gireat Falls, MT 59406-T426

DECK, PLANS Cusiom Dessgned & Drawn for your Propar-
ty Specifications. For Inlormalon/Planning Packel—Sand
S6.00—TME Enterprisas (Design Cenler), Box 360PM,
Gwynedd. PA 15438

HOME ENTEATAIMMENT CENTERS. Over 250 Plans,
Calalog 33. Danbevy Enterprises. T16 Gablas, Wheaton, IL
60187

UNIQUE UPRIGHT CEDAR CHEST, professional detailod
pans, 55.00 or §1.00 for photo brochune, SAT Design, 15284
5. Koeller, Swibe 321-2. Oshkosh, W1 54901

WOOD, WOODWORKING

L L — L TR = [P e e 8 e

LEARM Woodworking And Fumilure Makong Skills From
Protessional Woodcraitsman. Free Information On 44 Na-
lionally Rated Videos. Hardwood Productions, PO Box
BOGES, Austin, TX TET0S

FREE Woodworking and Cratt supply catalog. Pattarns,
Hardware, Books, Wood Goods, and much more. Armor,
Box 445P, East Northpart, NY 11731

PLANS, BLUEPTHINTS, PROJECTS

STEPPER, hydraulic exercissr, PLANS. Easy, maxpansive,
strong. wooden construction, 3459 Midland Enterprises,
PO Box TET, Antigch, TM IT011-076T

ARPOWHEAD Making. YHS §20.95, 5 3350 Commans,
Bow 5012-M, Cantral Point, OR 97502

INNOVATIVE METHOD TO SHARE, walipapes by yoursell|
Easy msiructions. $500 SASE. Clarke Enterprzes. 5
Silvaroaks Cresenl. Huntealle, Ondano Canada P08 1KO

FLAT ROOFE - SAYE Ti%. BOLVE ANY PROBLEM. ANY
SIIE ROOF, REVOLUTIONARY REIMFORCED ACRAYLIC
SYSTEM. EASY, SAFE, FOOLPROOF. PROVEN 23 YEARS.
WE MANUFACTURE, CONSULT, INSTRUCT. FREE INFOR-
MATION: PMC ROOFAGE, P.O. BOX 20784, LEHIGH
VALLEY, PA 18002-0T84.

BULD A TABLE SAW that uses your handheld cicular
saw! Saw inserts and mmoves sasily. Plans 30 pages, 131
pactunes, 4 Drawings 3800, Tax incluged. APS Plans, PO
Box 10336, Depl. M, Blacksburg, Vi 24082-03038

TREMEMDOUS savings make your gwn bnok, 52,00 lor
inta. HAE Enterprisa, 3633 Oriole, Kingman, AZ 85401

BELT BUCKLES for coins, slones, jewelry mountings, cut
slones, clock works. Wholssala calalog 25¢ Eloxite, Box
728, Whaatland, Wyoming 2201,

SAVE 555 By Aspainng Yoursef!! 380 Page Home Aepair
Guide. Blustrated, EASY Instructions. $1565 Dwlvered.
GOWEN PLACES, 2811 Friedland Church, Winston-Salam,
NC 27107

BUILD SHOP EQUIPMENT, bell sander. scroll saw and
mare, 1T projects, made of PYC PIPE. 135 page consimuction
manual 185, G. Mulneaux, Box 77, ODtego, NY 13825

CATS" own hideaway bench Unigue country design
Plans $5.00. Digby's. Route 1, Box 1284, Russelbdlls, A1
25653

GREENHOUSE, roniflure ghaanitduss, ganden ahed, i
wvigry 5 per plan TK Enlerprises. Box 758, Oakdale, CA
85381

SAVE MOMEY! DOUBLE PANE YOUR EXISTING WIN-
DOWS. Essy do-it-yoursel! kits. Seve Big §'s on oulrageous
coniracting costs Detalls $1295 (relundable). Energy
Alternatives. 1616 Jutland Dr.. Marrero, LA 70072

SOLAR & ALTERNATE ENERGY

COMPUTERS 12VDC, 120VAC. AlrCastie, 15925 Nartivwille
Aoad, Plymauth, Ml 48170 (313) 348-7135,

HEW! BUILD AMATING LIOUID PISTOM ENGIME lrom
pipe fitings. Easy plans, Free infarmation, ABCO, Box 306-
M4, Seminary, M5 32470

GIANT SOLAR PANELS $44.00 EACH| Excallent Prices
Solar Equipment/Accessories. Freo InformationSASE.
Catalog $3.00: Pak Aa Electronics, Box 630071, Houslon,
TX TT268. (7T13) FA3-0313

BOLAR Powered Products. FREE Catalog ALLEGORY
CORPORATION, P.O. Box 9918-PM, Barkeley, Caldormia
B4TOE

SOLAR Collectors You Construct Send Stamp, 10900
PMD Hayvenhurst, Granada Hills, CA 91344

WATER HEATER SAVE MONEY; SAVE ENERGY, SAVE
THE ENMVIRONMENT use avaiable low grade enesgy fo
praheal waler, FEATURES: lully aulomatic, one way heat
transier, constructed (rom siandard parts, Bile or no mainbe-
nance. Plans $10.00 send 1o A. BAUMUNG
Box 771, Cambeidge, Ontario Canada N1R-5WE

GENERATE froe slectricity with super haal pump. Infar-
mation $5.00. B H A, T84 Degan Dr., Port 51, Lucie, FL 34852

COLD SWIMMING POOL? SOLAR HEATER Plana. pars
list. complete instructions. Send §5 10 RES. P.O Box
BE5428, Marietta, GA J0DGE

PROPANE CANMON - Biusprinis Imprassivel Launch
ftonnis balls out of sight’ Electric ignifaon. Full scale CAD
drawings. 31585 Mation Contrals, Depl. M, 540 N Main,
Manchasier, CT 06040,

BURLD your own powerful adjustable uliresanic insect and
redant repeliar. B-123wdc. Radio Shack partslisi, schamalic,
phofographs. §5.00. Steve Butler, 197 Greal Caks Tral #157,
PO, Box 1012, Wadswaorth, Chio 44281

ADIRONDACK CHAM Plans 3595 BASE Noreo, 2100 Eas
Hanrieita Rd., Suile 202, Aochesier. N.Y. 14623

BUILD COMPACT LAWNMOWER powared Dy slecing
drill! Common materiais. Plans £3.00 Mower, Box 1175,
Hollister, CA G524

BUILD circullar brick planier. Plans, instruclions. $5.00.
R&L Enterprises. ICA103. Hesperus, Colo. 81326

BCYCLE traller. Cary child, grocenas. Lighl Strong
$6.00 M.O. for plans. Kartzman, £-85 Colling Cres.. Medicing
Hal. Alberia, Canada, T1B 177

SO0DA FOUNTAIN plans for motoriess carbonator simpde
assembly, obtamable parts 3895 Soda Jerk, P.O. Box 1056,
Doyleatown, PA 18301

HEAT YOUR HOUSE FOR FREE! Pans for easdy buill
machine that lorms newspaper, junk mall, scrap paper, inlo
fire logs. §5.00. K. Eby, 7384 Bates Ad., Delta B.C. Canada
VAL BX1

HOT TUB 4 aduits, self-coniained, sassly buill, plans
§11.95 fre detmsls 1-800-457-T357 kits available

BUILD Exercess machines lrom wood Stepper £0.85,
Skisd $0.05 Fower $9.85 3 for 52500 J. Dizon, RD #1,
Plaasant Mouni, PA 18453

THIS 1S & SCREENED ADY
LET Your Adverttsamant Achisve The Same Efect! For An
Addigional 55000 Per Advertisomend You Can Oroar Cur
Sereening Process. Same Price Applies To Al Adweris-

ARTS, CRAFTS, SUPPLIES

AIRBRUSHING DESIGNS on mirmoss: wood: shirts; slc
For catalog send §£3.00 1o: Clasaic Manufaciuring, 2543 32nd
Streal Southsast, 5t Cloud, MM 56304

BUILD clochs for profil (cost under S800 eachl). Owr
vicheos show you how! Wholesale clock catalog £3.00 {credit-
ed] contalns over 1500 ilems! Stesbar, P.O. Box 483-P,
Andover, M OTE21-0463,

“GETTING Stared n Stained Glass.” §1.00. Whinemare,
Box 20E5T, Hanover, Mass. (2355

CLOCK WORKS, beading supplies, rockhound suppliss.
el buckies, cul siones. Wholesale calsiog 25¢. Eloxite, Box
729, Wheatland, Wyoming B2201.

ETAIMED GLASS, fools, supplies, books. more. Calalog
$1.00. AmenGles - MPAM204, Box 27888, Omaha, Mebraska
BE1ZT-D068.

MODELS, MODELS SUIPPLIES

UVE STEAM MODELS? 100-:ITS, ASSEMBLED, ACCES-
SORIES, PARTE. LARGE DISCOUNTS. Stunning Colonad
Calalog 5685 Aslundable, Diamond Enarprises & Book
Publishers, Dept. PMN, Box 537, Alexandria Bay, NY 13607
Phona: (B13)-475-1771

FARING Cannon Mogel Plans, Catalog 52000 Grean,
PM432. Box BO2, Shalimar, FL J2579-0802

TOYS, GAMES, KITES, PLEZZLES,
NOVELTIES

MINTENMDO, Saga. Genesis, C.0.'s. Movies. Cataleg §1.00.
Clark's World of Games, Box 147, Fish Camp. CA 83823

BOOMERANGS! ... . INCREDMBLE HITECH RETURNS.

CRAYSTAL Power Tha Fulure Energy Information §1.00.
LAM, Box 2TE55. Lansing, Mi 48809

HYDROGEN Wilh Housshold lems, MOT Electiolysis. 8
indian Tradl, Justin, Texas TEI47

HEATING, FLEL SAVERS

HVALC , addresssd slamped anvelope. Faleon's,
6210 Ok Growe Ad., Kansas Gity, Mansas 65106

HOW! Your home past free electronscally, Plugs into 1104
oytiat, Brochure. A W. Systerns, P.O. Box 2208-P, Glen
Eliyn, IL 60138

FREE home mpairs! Everyone eligible 5565 cassatie
Lattin, 151 Bediord Park, 1L 80498-0151

BEAUTIFUL WOOD DROP CEILINGS, Luminous for kitch-
pna. baths. Panaled for den, office. Peady (o Stain Py |

FREE! |busiraled Catalog Decovered.  Amazing.
Boormarangblan, 1608-1 N 3rd., Monroe, LA T1201-4223
MAGIC TRICKS, JOKES,
VENTRLOOLISM

VENTRILOQUIST Supplies. Instruction.  Information
FREE! Dummy Catakog 52 00 Mahar, Box 230-PM. Littleion,
Colorada BO180.

FREE! World's Leading Nowelty 1600 Jokes,
Tricks, Science, Sports. Hobbies. Johnson-Smith, F01,
Bradenion, FL 34206-5500

systern. easily installed. Catalog §1.50. Mem Ceslings, 4538

PIRATE ship playhouse plans {4 sheets). $24.85, info
3200, Sarperco, 1300 Old Leg Trall. Richmond, YA 23235

FULL-SZE PAOFESSIONAL PLANS Catahog $3.00. Over
200 plans for building fina furniture. Fumiiure Designs, nc.,
CP.92, 1827 Eimdale Awe., Glonview, IL B0025

FWAY Hybrid Speakers. Incredible Sound. Bulld and
Save. Instructions - Home Version §15, Sand Filled bMonitor
$20. Chasa, 4332 E. Leisure, Frasno, CA 53727

“GETTING STARTED WITH PYC PIPE FURNITURE." Ca-
sual, Gox 208, Tawksbury, MA 01875

WOODEN Tows - Eight Full Size Plans - $5.00 - Bax 731,
San Banito. TX 7E586.

OUTSTANDMNG BOOKCASE PLANI Simple construction
$3.00 Topdesign, Box 157-103, Willigton, Viermaont 05455
57

WELDIMNG plans made simple. Ten shop-lesied dessgns
$5.00 Pitbman's, 5455 Ganderslough, Kingsbury. TX TBE38

San Fa g0 Aoad, Glendale, CA 91204
150 Geeal Sources On Homa Bullding Projcts. §200
Christianson, 2302 Westward, Grand-Forks, ND 56201

PLASTICS

CASTOLITE Liguid Plastics. Crystal clear, colors. For
casting, embedding, coaling, fiberglassing. repsiring and
reproducing with our Mold Making Supplses. Catalog 52 00,
CASTOLITE, Dept. S200PM, 4515 Dean, Woodstock. IL
BO0BE

AUBBER COMPOUNDS, techniguas. Make masks, molds,
toys, pans, Catalog §1.00: Handmade, Box 16713 (A3),
Mamphis, TH 38186-0713

DO IT YOURSELF

DECK plans, Use what the pros use. Jusl $9.55 Tor a
blueprint copy (8 = B io 20 = 20} Excesds gowernment
requirements. Send check or money oroer to: “Dure
Docks," 1400-B Walls Drive, Bensalermn, PA 19020

PROFESSIONAL MAGIC! Huge Catalog. ovar 1,000 Tricks
snd Books, $4.50 Hark Lea's Magie Factary, Dept PRA, 125
Lincoln Sireal, Boston, Massachuseits 02111,

AMATING MAGIKC. Sensational Jokes FOUR Funpacked
Super Catalogs $3. Huey's, POB 505. Wasis, Tx 77485

T L L A . B ———— st —
MILITARY Madals Catafogue 51.00. 10 lssues 5800
Varnon, Box 1580PM. Wildomar, CA S2565-1560

FLAG CATALOG - §1.00, Browse 'n' Buy, Box S04-04,
Bohemia, NY 11718-0504 "

DECALS, EMBLEMS, PATCHES
CUSTOM EMBROIDERED PINS. DECALS.

Frea Ca Rush Skelch. Stadr, 5TF Leroy 5.,
N.Y.C. 10014, 212] 202283
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ANTIOUES, RELICS, INDIAN GOODS &
COURIOS

COLOMIAL Clay Tobacco pipe stem, circa 1700's and pre-
Columbus Amarican Indian Potiery. Both for only $5.00.
Tom Aobinscn, 1913 Bishops Hoad, Mardand 21872

ROCK CUTTINGS fram drilling ol wells deptha to 8000°_ 2
ounces §$12.45 Cuhings. A #3 Box 57. Merkel. Texas TE536

FREE List 10 Serioua Collectars. 300,000 indian Arlilacts,
Spears, Pots. 50,000 Minerals And Fossiis. Caddo Trading,
Box 863, Murlreestons, Arkansas 71958

HONRESIDENT UNIYERSITY DEGREES. Bachelor's, Mas-
ter's, Doctorates. Aceradiled, inexpensive. faal. Credi for ile
exparience. Free sixtsen page bookiel. Dr. John Bear, P.O.
Box 826FM, Banicia, Ca. 84510, 1-800-535-8535

LOCKSMITHING, Unversal School of Master, Cormespon-
dance and Shop Training, Box 214652PM. Sacramento, CA
5821

TEAMPAPER assistance 19,278 papers available! 306-
pape calmog—rush 5200 Resaarch, 11322 idaho, #206MK,
Los Angeles, 90025 Tol-Free Hotline: B00-351-0222
{Californaa: 310-4T7T-8226)

FREE gift with first purchase. U.5. approval and want |1
service. The Stamp Botique, P.O. Bow 455, Madison, MJ
QT80

1,000 gefinrent Worlidwide < 100 ditterent Mongolien beau-
ties §3.95 Approvals. Gouge. Box 1325-MB, Eliabethton,
Tannessoe IT6H44

1,000 Stamps, §2 85 Guaranised worth over 30 a1 stand-

ard catalog prces! All-Diferent. 55 couniries! Money back i
not delighted. Approvals. Kenmore OM-479, Milord, NH
35S,

FREE sample plus calalog JeMeries, 3480 Maddisbell,
West Bloarnfield. M 46323

50 DIFFERENT Oid LS. batwean 1B81 ana 1030 - 51.00. Ed
Aoush, Box 3734, Mansliald, Onhic £4907

OLD U5 stamps on approval. Shenman, Box 15355,
Phileceiphia, PA 19111

PARALEGAL GRADED CURRICULLIM. Approved home
study. Mot afordable and comprehensive 100 years of
legal iraining. Free catalog. (B00) B26-9228. BLACKSTONE
SCHOOL OF LAW, P.0. Box 8714458, Deparirmant M, Dailas,
TX 75287,

LEARN Homosopathic Medicine or Naturopathy irom
Internationaily Accredited School, to Professionsl Dsploma
standard, Other courses Distetics. Aadionics. Established
1961. Prospectus Free (airmall 2 Dolarars) BRANTRIDGE
FOREST SCHOOL, Highlield, Danehill, Sussex. England
RHITTEX. Tolox 35245, FAX D825 T900ST, Tol 0825-T02 14,

FREE COLLEGE TAPE Extornal Dagroes Busineas/Public
Administration Law Graduste-Undergraduiie Fenancial Ald
(BO0)T55-0005 Extensson 617 LaSalle University, Mandaeville,
LA TO4TD-4000

UNIVERSITY DEGREES Wiihoui Classes! Accredited
Bachelor's, Master's, Doctorales. Fres Rewealing Facts!
Thorson-PhU, Box 470886, Tulsa, OK 74147,

ISRAEL 15 Differant 10¢ Approvals. Sam Chazen, Box B8E,
Dedray Basch, Flonda J3447

UNITED STATES 10 Mint Commeamoratives 10¢, Approv-
ats, Cornetia. POB 1509-M, Lake Placid. Florida. 33852

FOUR Forsign sets 25¢ Aeguest approvals. ARG Sales,
Box 1085-M, Jafmaica NY 11431

200 World Wide SDe, With Approvals. Kloster, 4164 52nd
Bt San Diego, CA 82705

BE A LOCKSMITH. Moneymaking Camer Opportunity.
Sand for @ Free Book o the Locksmithing Instituta, Depi
310-042, Fairfiald, NJ 07004

MONEY FOR COLLEGE. EVEAY STUDENT B ELIGIBLE
FOR FINANCIAL AID. FREE INFORMATION. BCHOLARSHIP
PLUS, 504 VICTOR DEPT. 7, SADDLE BROOK, NEW JER-
SEY OTeé2

WORK: JN. 15; ROM. 10; MAL 3. 1127 NE Filth 51, Dcala,
Fla. 32670

PLAYS, SONGS, MANUSCRIFTS

$1.200.00 Cash Prize. Poerns Wanted For Mew Songs -
Recardings - Publishing. Broadway Music Productions. Box
T438-PM, Sarasols, FL 34278,

WIDLIN, GINTAR, eic, making materials, accessories,
books. Catalog. §1.00. intematsonal Luthiers Supply, Box
5800387, Tulza, Ok T4158

COLLEGE MOMEY available! FREE infarmation. Guaran-
teed mid. Call now! (T18) 5742138

AVIATION MECHAMIC TRAINING, FAA Cartified Program.
Howsing Available Eam while you leam, We provide student
job placemeni aswsiance. Two locations in Texas Call
Tesday! BO0-ETH-0TD0 . 040303

COLLEGE Studenis and Parents SBillicns Scholarships
Unclaimed. We Provide Sources Recorded Message BOC-
582-4843

ACCORIDNON Top Brands, Cordovon, Buy Dirsc Tramdan-
dous Discounts. Trades, sccepted Free brochura PAL
Accorgion-O-Aama, 16 West 19h Strest, Naw Yaork NY
10011, Phone 212-675-5089,

ACCORDIONS, CONCERTIMAS, Bullon boxes, new, used,_
repalrs, irades, credil cards. Gastiglione, Box 405, Warren,
M 48080, Catalogs 313-T55-5080-—800-125- 1832

PLAND TUNING PAYS - Pinno luning - Elsctronic ongan
sarsieing. Learned aasily il home. Frea booklel Niles Bryan
School, P.O. Box 19700, Sacramento, CA 85818

MEED HELP Figuring tha Cost of your Adveriisament??
Call vs at 212-8463-1187 or send us a FAX (212-580-5562) and

THE WIZARD OF OZI1 Dda favoriles, new sounds! Audio
cassafie $12.00. Nightwaork Records, 355 Wesi Potter Dirive,
Anchorage, Alaska 93518

SUPERCHARGE YOUR MIND. Proven maethods can Triple
your maming, mecall and problem . Lowd
tha pack in school or job, Complate course §1296. Paragon
Publications, P.0. Box 1259, Muscatine, |A 52761,

$30,000 - §75,000+. Free Raport!
EWLBM.":M Lighthouss Paint, FL 33074

EASY Work| Exceliant Pay! Assembie Products Al Home.
Toll Free 1-500-467-5568 Ext. 5038

OVERSEAS jobs' Cver 100 pre-addmssad maiing labsals
to pomntial employers. $6.95. AW, 3535 Coalebs Averus,
Boynton Baach, FL 33438

§1.000 WEEKLY! Assembla products! Easy money| FREE
DETAILS! LEASE: SME, Depl. PM-D., Box 10, Cordova, TH
38018-06810

EASY Work! Excellent Pay! Assemble products af home.
1-800-881-6000, exT0M0, Guaranised|

PATENT IT ECOMOMICALL Y1 Fres detaits. Licensed aince
1958. Amner Assoclaies, 2008 Fondulac, Richmond, VA
23X29

PATENT OFFICE—TOLL FREE FROM LS. AND
800-367.7749 cr write: MICHAEL L KROLL Fegistorsd Patort
Attornoy, LS. Patent regrstration 426,755, 171 Stitwell Lang.
Byoamol, Mow York 11761, Cutsioe USA [S18) « 367-T777 »
FAX: (816) - 802 274T.

PATENT AND DEVELOP Your kvwention. Fegistersd Pai-
ent Agent and Licensed Professionsl Engineer. Send for
FREE PATENT INFORMATION Every invenior Should Hive
Richard L Miller, 12 Parkside Drive. Suite-M, Dix Hills, NY
117464879, [518) 450-4343.

INVENTORS! Can you patent and profil from your kdea?
Call AMERICAN INVENTORS CORP. for free information.
Seeving invenions sinos 1575, 1-800-335-5656.

FREE protecison lorms and information kit Affilkaied
wantors Foundathon. 1-800-525-5885.

INPEX-Amorica's largest invantion show, Attendisshibit.
Creer 500 axhibits sxpectod from around the world, S8000 n
prizea. info: 412-788-1342

INVENTIONS, ideas, new producis We submil (o indusiry.
Call 1-BD0-2884DEA.

ACCUSEARCH Specislizes in Thorough. Prompl, inex-
pensive Paienl Searches. 1-800-099-5408,

REGISTERED PATENT ATTORNEY. DA Ketlleatrings.
Froe information. 1-800-T48-6218

we'll FAX Back with & Prics Ouote. INVENTORS! Your firs! gtep is imparian!. For FREE advics
call ADVANCED PATENT SERWVICES. Washington DC B0O-
SCHOOLS 4580052

WORLD WIDE COLLEGE OF AUCTIONEERING, IMC. (for-
merly Resch) Term soon. Free calalog. COL. GORDOM E.
TAYLOR, Box 9449, Dapt. 19, Mason City, 1 50401, 515433
5242

DETECTWVE Home Study Course. Free lapel pin, certifi-
cate, groat fulure, Professional investigmor Schoal, Depd
CP, P.D. Box 41258, Loa Angeles, CA D004 1

HOW TO WVIDEQ'S List 52.00. J Pezzulio, P.O. Box 177,
Emst Jowmtt, NY 12424

WINMER'S SUCCESS KIT-GETS RESULTS! FREE BRO-
CHURE. LaStanged Publications, 1034(12FM) Riverband Or..
Harthord, W1 S3037-5461,

FIND AMD GET THE JOB YOU WANT! Audio-based self-
paced professional iraining progrem. Write todey for Iree
information. TRADG Lid., P.O. Box 1265, Whealing, IL 50090

ACCELERATE Your Career And Owercoma Firings And
Layoits T04-331-5123.

BECOME A paralegal. Home study. Freé catalogue. BI0-
3&2-7070 Dept. LE127.

MANE & Thing .. Make & Living . . . Study INDUSTRIAL
DESIIN TECHNOLOGY and bring your kieas 1o life. Learn to
problem-golve, skelch, render and design, Develop models.
craato prosthetic appliences. Build your Tuture in movie and
ihanter special effects, 1oy and prodisct, axhibil, tranapornts-
tion, furniturefictune, architectural and amussmeni environ-
mentsl design ai THE ART INSTITUTES OF PITTSBURGH,
FORT LAUDERDALE, SEATTLE OR THE COLORADO IN-
STITUTE OF ART.

FOR INFORMATION, WRITE
526 PEMM AVENUE, DEPT. 62, PITTSBURGH, PA 15222
OR CALL 1-800-525-1000,

FREE CAREER GUIDE. Earn more money with Success
Proven Correspondence Diploma Courses  Granton
I'#uu. 2614 Adelaide Streal, Wesi Toronto, Canada, M5SH
1
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FARED? Laid ON? No Job?, Mail 10 For 10 Tools To Thai
Job You've Alweys Wanisd. Managegeo, 3435 South 10th
Street. Sulte 14, Grand Forks, ND 58201

T $5,000+ M0, ALASKA RSHERIES. NO EXPERIENCE.
SeasonalYearly. Room/Board. information Repor. 1-800-
226-0123 [R2Minube).

LEARN how to offer your inwention for sale or license. Frea
bookist oullines procedures, royally rates, requirsments.
Kessier Sales Corporation, C-5-FL Framonl, Ohio 43420

INVENTORS| Don't ba connad! Unbissed informatian:
1-800-592-8354, 24 hours!

HAVE AN IDEAT INVENTORS for FREE information pack-
speFREE REVIEW, call FREEDOM - MARKETING INC.
1-800-932-4288.

prapansd.
Asgisterad Patent Attormey and formar LS. Palent Examines
fo protect your invention. FREE Consultation. 1-800-
ZMINVENT

PATENT SEARCHES. FREE Datails, PateniFinciers, Suite
18258, 3220 M. Street. M.W_. Washinglon, D.C. 20007,

ALL MEW IDEASPRODUCTS Free palenting, develop-

mant and licensing packmge, call Devison & Associsbes
1-B00-567 T-E382.

INVENTORS: Call TLO| for fren informationimentons
Merwabatier. 1-B00-68-T200 24 hours/'day - USA/Canada

OVERSEAS. To $1000 Daily! FREE list. IINCPO, Baox 585,
Daartorn, M 48120

LAW ENFORCEMENT JOBS. $17.542-380.652yr. Police,
Shertft, State Patrol, Cormectional Ofticera. Call (1) B05-562-
BOOD Exi. K-20024

ASSEMBLE PRODUCTS At Homa! Workern Nesded Mow!
Many Positions, Call For Detalls. (415) 208-7744, Ext. 105,

$32082 Weekly Assembling Our Products At Homa.
1-BO0-333-3204 . 4154327514 (Message)

INVESTOR BUYS INVENTIONS and ideas Confidential.
Details. SASE. Box 338, Stamiord, Mew Yook 12167,

INVENTORS! Cadl IMPAC for fres information Wil USA
Canads. 1-800-225-5800 (24 Hoursl),

INVENTORS - Eureka Solutions pays 1o showcass paienl-
#d inventions to industry! Paientabie keas considersd. Free
information 1-800-B86-3255.

INVENTORS: Frea information on offering your |mmntion

for sale. Kessler Sales Corporation, C-5-W, Framant, Ohio
434




FOVERMMENT HOMES from §1 [U repair). Delinguent tax
proparty. Aepossessions. Your amea (1) 805-562-8000 Exl.
GH-20024 for current repo st

FOR SALE BY OWNER KIT!! You can save housands in
commissions by seiling yous hama!l Kit inchudes. - step by
sEp inalructions - blank forme and confracts - nssdar
secrets of markelng snd salling your home in today's
marksl - fres bonus gitt - satistaction guaranteed, CB
Emerprisms. PO Box 625PN, Fuguay - Varna, NC. 27528

CLOCKS, WATCHES, OLD GOLD,
JEWELRY

HIGHEST CASH for Gold, Jewslry, Gold Testh, Rings,
Diamonds, Watches, Skver, Platinum. Mall Articles Today.
Fraa gift with information. Chicago Gold & Precious Matals,
10 South Wabash, Dapt. 858, Chicago, 0603

TAKE N0 CHANCES. Deal with oldest, most reliabbe firm
in old goid business. Established in 1934, We buy Goid,
Sibvar, Platinum, DSamonds, Highest Cash, Froa Informa-
tion: Ross Industries, 254 East Madison, Chicago BDE02

HORTHERN IDAHO. 510-20 ACRES. Baautitul Northeest
forest and lake country. Hunting. Fishing, Aecreation, Fe-
tirement. FREE brochute. MATIONMAL ASSOCIATED
PROPERTIES, 1111-ME Sherman, Cosur d'Alens, kdsho
83814, (208) BE4-8161.

JEWELRY, STONES, MINERALS

ROCK & MINERAL SET 12 colorful 1 x 174" Naw England
Specimens §7.00 ppd Minerals, Box 185, North Haven, CT
06473

COUNTRY REAL ESTATE CATALOG—Linited Mational's
HEW 200-page catalog heatures the best bargains in country
redll estabe across Amaerical Wildernass [ands & relreats,
farms, ranches, higioric homea, walerront properties &
mare. Send 55 to: UNITED NATIOMAL REAL ESTATE, 4700-
PM Bolleviow, Kansas City, MO 84112, or call 1-800-969-
1020, Visa/MC accepted.

GOVERNMENT LANMD OPFEN TO CLAIM, 20 1o 40 mcre
locations avallable for $20 govarnment fee in Alaska, Arizo-
na, Arkansas, California, Colorado, Florida, ldaho, Louwisl-
ana, Mississippi, Montans, Nevada, Now Moxico, Oregon,
Uah, Wyoming. For complate insbructions, maps, filing
Torma and lslephons helpling send £20, or for more inlormea-
i senad §3, Public Lands Title, P.0O.8. 2945-X, Port Angeles,
WA BEIE2

REPOSSESSED & RS FORECLOSED HOMES avadiabie at
Il marked valus, Faniastic savings. You regair, Also S&L
bailout properties. Call (B05) 822-T555 Ext. H-1706 for repo
Tiat your s

BUY IT WHOLESALE

ROLEX PRESIDENT/SUBMARINER Exact Replicas. Ouall-
ty Waiches. Wholesale Prices. Brochure. 1-800-553-4334

BURIED TREASURE - Sansitive sguipmend allows locas-
ing from distance, Brochure free, Ssmmans, Box 10057-MA,
Wilmingbon, NC 28405

FREE information Starter & Afternator Rebuilding Box
433, Seymour, TH AT885

FREE Brochures. Rispair Alr Condilioning. Relrgeration,

Gas Healing. full instruections. Dooleo, Inc., 11252
Goodnight, Dallas, TX 75229 1-800-886-COLD,
COMPLETE SiGNPAINTIMG LESSOM: 51.00. E-Z-5ign, 23

5. Fairdew. Golota, CA 931173323

PLAMD Tuning quickly leamed with home study courses.
Diploma granted. Amencan Tuning Schoal, 17050 Tebler
Dvive, Morgan Hill, Cali, 85037,

$392.00 From Square Fool Plywood MD-M
Revealing Prool $100  (Refundable)
Bridgewater, Mass. 02324-0858

LEARN Machine Reparing. Man, Womean.
Lucrative Profits. Gresslin Correspondence Schood, Box
5104, Spencer, lowa 51301,

VENDING MACHINES. No selling. Foutes earn amazing
profits. “Big Calalogue FREE ' Parkway Comporalion, P.O
Bax 77 PMB, Timonkm, Mendand 21094-0077

NEW| GROW EXPENSIVE PLANTS. SELL FOR 2000%
PROIFIT. Froo imformation. Growbiz, Box 306-M4, Seminary,
MG 30479

TAKE PSCTURES for profit. Camers Ventures, Box 771,
Lamar, CO 81052

MALORDER Bobks. 1.000% Profil, Selecico, Ban 1140,
Clagrwater, FL 34617

S500.00 FROM ONE SACK CEMENT] FREE Picture Proal.
BRINCO, Box 1082-M, Hesparia, CA 02345

BiG PROFITS! REPAIRING WIMDSHIELDE and plaim
glass, $70,000 yeary, Call 1-800-241-4537 lor FREE details,
Gilass Technology, Inc., Dept 4P, 434 Tumar D, Durango,
CO 813

$40,000 OM %4 ACRE! New Hydroponics - inexpansie,
plaasani. practical! Free information, Robin's, Box GE1A04,
Franklin, TN 37068-1804

51,000 WEEKLY A TOOL REPAIRING. Instrecfions,
Parts and Tools Wholesale. Free Details. Box 534, Wichila
Falls, TX 76307

PLASTERCRAFT ... Profiable Home Business 3000
Mpids Avaitable. Detalls. Lynnette, B25TC Menipark, Menlor,
Ohio 44060,

VINYL'S where the money is! Protessionally repair, recol-
or furniture. Ouick, easy. Two 520 jobs & day sarms you
§1,000 = month, Homes, cars, offices, restsurants. Start
eaming in & lew days. Detalls fres. VIP, 2007 Monirosa,
Chicago 80618,

MAKE EXTRA MONEY DURING YOUR 5PARE TIME! Eam
wisiskly CoMmMisSians showing our axciting line of Calsndars,
Pans and other popular Advertising Gilts. Prompt, personal
sarvice from AAA-1 firm. Our B2nd year. Mo experience
necessary. No invesimani or Coliections. Sal your own
hours. Full Tima Potentiall Write fo: Billy Clark, NEWTON
MANUFACTURING COMPANY, Depl MA24410, Nesdon,
howa S0208. 515-T92-4358.

BUSINESS OPPORTUNTIES

BELTS, Buckles, Hat Tacs. Jewelry, More. Complate line
tast sellers. Big Profits, Complela dealer set up. Color
calalog $1.00. Anchor, Box 2958-PMA, Narih Providence, Al
o2

IMPORT - Export oppartunity, profitable world-wide, mail
arder business from home, withoul cagdal. We bhllrpllﬂfﬂt
o figk exarmination, esperisnce unnecessary. Free
Mallinger, Deglt. W2706, Woodland Hills, Callfornia B1367

EARM MOMNEY salling Gold and coslume jewslry, rings,
walches-Buy Direct 130% Below Retall. Catalog §1.00.
Anka-PM, &0 Freeway Deve, Cransion, RI 02920

VACUUM CLEANERS "Discount Pricas” New Rainbow
§$639.95, Kirby, Filler Queen, Tri-Star, Panasonic, Royal,
Oreck, Details: ABC Vacuum Warshouss, G720 Burnel-PM,
Aushin, TX TETST. [512) 458-TE43

WHOLESALE DIRECTORIES - Ower 10,000 products - US.
and owverseas. Fres delsils GHB Pubco, Box 852,
Hampabasd, MO 21074-0652.

CAR PHOMES 529.86. Guaranieed! Send $2.00 for color
brochure:  Voluma [Mscounters, 3418-PM  Hamilion
Boulevard, Alleniown. PA 18103

$225 DAILY “CHROME PLATING" Auto Parts, Molorey-
cles. inaxpensive, easy. (Free} information: Chroma Plating,
Box 2285, Waldorl, Maryland 20604

“JUMKED" Tiras §1.00 Pound? (Send Stamp}. Le Valleys,
B1181-E, Wildwood, FL 34785

BECOME A REAL ESTATE APPRAISER. Homa Study.
Earm Prod | Desig Froe Litera B00-282-
TOT0 Dept. RE127

MAKE 515000 MONTHLY! The Perfec! Business Mo
Invesstmant. Easy. Fros Bookiet, MPA, Box 57, Lanore, idaho
EAE41

FREE datails! Easy lo make "Monay-Machine " turms $50
Inte §16,000! Voyager, £27-16 Chilon, Chandier, AZ BSZ24-
1535

LET Tha Governmeni Finance your small business
Granisloans 1o $500.000, Free recorded messsge. T07-449-
BOOD. (I3

ACTIVE MEW OFPOATUNIST NAMES! GUARANTEED!
FAST DELIVERY! MIXED STATES! 200%12; 500518, 1000/
528, DEALER'S CO-0F, BOX 516-PM, GRIFFITH, IN 45318,
1-{B00]) B2-0405

MAKE Rubber Stamps Highly Profuatie. Free details
Stamper, POB 22800 (GX), Tampa, FL 33622

PRINTING PRESSES, RUBBER STAMP
OUTFITS

MAME Aubber Siamps. Highly Profitable. Free details
Stampar, POB 22808 (GC), Tempa, FL 33623

14,847 HOMG KOMG-TAIWAN Products Cheap. Small lats.
Some samples free. Harbor, Box 1719P%4, Yuba City, CA
B5092

MAKE YOUR DREAM COME TRUE, EARN §75,000 YEAR-
LY AEPAIRING LARGE CRACKS IN WINDSHIELDS AND
PLATE GLASS, NOT REPLACING THEM. CALL TOLL FREE
1-B00-E26-8527 (USTAMADA) OR WRITE: THE GLASS
MECHANIX INC., 10170 NW 47TH ST SUNRISE, FL 33351

EARN $500 WEEKLY malling leners. Free Duotalls. Omaga,
Box 4308-4, Wast Cavina, CA #1791,

BARCO Type Founders. Type and Aubber Stamps cats-
logue. Mail $2.00 miundable on first order, PO, Bom 1071,
Bansanville, 60106

TYPE tor prinling and stampa. Catalog $2.00 deductibla,
Cuaker City Type, A.D. 3. Bax 134, Honeybrook, PA 19344

PRINTING Prasses, New and Usad Supplies. List $1.00.
Turnbaugh Printers Supply, Mechanicsburg, PA 17055

MAKE §1B000 MONTHLY! Essy No investmenl
McDowell, Bax 5520-A, Diamond Bar, CA 81765,

HYDRAULIC JACK REFAIR MANUAL, CATALDG $10.00.
HYDRAULIC PARTS SUPPLY, BOX 4157, BROWNSVILLE,
TENAS TBEX-2157

START A Millien Dallar makl arder business. We drop-ship
045 beost selling products. Lowes! below wholesala prices.
Immediale delivery. Spectacular home business oppariuni-
fy. Frst Book SMC, B401 De Solo Avenue Dept 20-60,
Chateworh, CA 8131 1-4981.

HOME Assermibly Work Availablel Guaranieed Easy Mon-
eyl Free Details] Homeworker, Box 520, Darville, NH 03818,

ASSEMBLE PRODUCTS AT HOME. Many oppariunities
paying High Weekly Profits available without investment.
Businesses-B, Bax 008, Baltwin, New York 11510-0008

RECORD VIDEOTAPES .. At Home 55000 Monihly
Possibia. No ragiy. Froa Details. Write: CMS Video
Company, Dept. 17, 210 Loma Square - #1563, Birmingham,
AL 35216,

S10,000.00 MONTHLY TAKING PHOTOS al homel
Photopro, 1611 Cremshew #Z35M. Tomrance, CA 90501,
Racorded info: (213) S46-0547

K200 - $500 weakiy—AT HOMEN Mo gimmicks—Detalls
50¢ [coin). Homeworkers-B, Box 3237, PBG. FL 33420

ASSEMBLE PRODUCTS Al Home! Workers Meeded MNow|
Many Positions, Call For Detalls. (415) 2087744, Ext, 101

GET RICH! Secrel lww smashes debts—brings Cash,
Credit!! Detalls 50¢ {coin). WealthkiVB, Box 32308, PBG, FL
33420

£500.00 HOURLY Taking Pholographs For Me! No expert-
anca neaded. Fres Report call recorded message: (303) 674
8155

BUMPERSTICKER Printer Chaap, semple, porable. Froa
dotails. Bumper, POB 22791 {GC), Tampa, FL 33822

£300.00 PER DAY for MAILING LETTERS! Details S0¢
(ooin). MongymakersB, Box 32388, Palm Beach Garders,
FL 33420

$400.00 DAILY from your talephone machinal!
Haver talk to anyone| Details S0 (cain). CommTech-8, Box
32388, Palm Beach Gardens, FL 33420

MAKE Lessure Fumiture. [Easy, fun, pfﬂhlbhfl Write:
PYC/PMA, Batile Ground, Washingion S8604-001

Mm!ﬂmunw [E-_f
profimble) Write: CompuBlidPh4,  Battle
Washington S8EM-0010

T-SHIAT PRINTING MACHINES - We manufaciure profies-
sional silk screen prinfing equipment. Inexpenshve. Bro-
chunes, prices, information, §1.00. Cateo, 12201 NW 35 5L
#102-PM, Coral Springs. FL 33065

RECYCLE METALS. NO, HNOT BEER CANS| Easy $458
woaldy! Free information, Recycler, Box G81804, Franklin,
TH 3T068-1804

(Continued on next page)
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BUSINESS OPPORTUNITIES
M
UP TO §$588.00 A Day Can Be Yours! Call Our Amaring

Aecorded Massage For Your Complately Free 185 Page
Book - 1-316-367-2503, Ext. 100,

GET FREE MONEY! Prvats granis Foundation give
sways, Loans. Milkens avallable, Sources, Box 5529-4,
Diamond Bar, GA 31765

DESCOVER “instant Mailorder.” Mongy in every mail! (Get

your shame | Write: Cwen/PM4, Battle Ground, Washingion
SBE04-0010

INTERESTED in Mutti Leval Marketing? Than call me now!
1-B00-5T7-3332

§T50 WEEKLY Extra incoma! Guaranised! Frea details:
Buccess, Box 283, East Syracuse. N.Y. 13057-4001

HIGH Profits With Custom T-Shirts And Caps. Transfer
machines, supplies. Press, POB 22809 (GG), Tempa, FL
2423

"EASY moneyl” Taking Snapshots Send SASE 1o
Global, 1404 Chachila §7, Camden, AR T1701

BUSINESSES PAY YOU 1o provide unigue sefvios, saving
then $100's. Guarameed plan 20 Anderson, P.O. Bax 172,
Greenfield, OH 45123

EARN S45MA. Maks Photo Sistues Free do

Firsthroksrs, 814 FRegani Circle, Brandan, FL 33511, (013)
B81-5853,

HEDMN, COURSE WITH FREE VIDED! NEDMICE, BOX
4410, ARLINGTOM, VIRGIMNLA, 22004

AMATING WEALTHI NEW REVOLUTIONARY Product|
EASY AUTOMATIC Marksting Programl 1-800-365-5861
Ascording Dept. 04,

OPFERATE HOME BABY SHOE Bronzing business. Poton-
tial unlimited! Kits, Supplies. 5%ore Displays. FREE informa-
fian. 1-813-B55-0048

FORMICA: Repair Burmed and Damaged Counteriops
WITHOUT REPLACEMENT! Ouick, easy to SS00/day.
Change Counteriop Colors WITHOUT REMODELIMNG| De-
imils FREE! 206/256-0742. Wnis inday 1o: Renew-Al, Box
4506PC, Vancouver, WA 385882

$40,000 YEAR, HOME BUSIMESS| Used Fumniluna
Sources, Iterms, Prices. Details Booklet Send 5595 Sarah,
Bax TE49, Colorsdo Springs, GO 80833

YOUR Own Bussinesa, I'0 be your first cusiomer? SASE to:
Petri, 3055 Wes! Glrd Avanue, Denver, CO B0221

'WORK FOR YOURSELF.....
BUT with the support and treining from msmationsl compe-
ralicn. Home based. Easy 10 grasp. Low rigk - high incoms
potential. Make your own hours. Have financial indapen-
dencs. Be successtul and hv the lime to enjoy i1 Gat full
datails Now! Call Mr. Phalps: B00-231-0123.

“MIOMEY Brokerage Lucralive! (Free Booklel). Sources,
Ph-4, Box 291332, Dave, FL 33329

MAILORDER OPPORTUMITY: Start profitabla homae busi-
ness without exparience or capital. information free. Mail
Order Associates, Dept. 4308, Montvake, NJ 07645

mmwmmwm
Mo Specisl Training. Free Book Detalls. Pine Fow
ﬁ-u-l.ﬂ.&hllﬂ-ﬂ Primar, AN 99845
PART TIME OPPORTUNITY Full Time incoma. Polenial
(il Danlarahipa $40.00. Frea info. P.O. Box 48276,
Miles, |L GOG4B-D21E

250,00 Daily Recovering Pool Tables. Complete Maraal
$14.95 BILCO, Box 112, 1304 E Algonguin, Algonguin,
likinois 60102

WE'LL Pay You io type names and addresses irom home
S500.00 por 1000, Call 1-900-898-15866 (§1.49 min/18 yra. + ) o
writa: PASSE - XPMA92, 181 8, Lincolnway, N. Aurora, IL
BO542.

INETANT publisher opponunity! Amazing 1000°% profil in
your mailbow! Detalls, moneymaking secret. Send $2.00,
Johnson, Box 11367-8. Santa Acsa. CA 95808,

THOUSANDS PRODUCTS Direct From Facloriss. USA,
Asia Fres flepon. BOMART, Dept. PM, 25211 Baker, Taylor,
I 48160

MAKE OVER A MILLION DOLLARS in youwr own fles
vehicle repair business! With no investmant! | did! New
Guigsboak shows you how! Send $0.08 to; BHM Ine., 7005
60 51, Edmonton, Albera, Canada TEB-1ES

#1 MOMEY Maker Spare Timal Mo sslling’ Mo inveniory!
Publicly documenisd seven week $10.070 Incomal Frea
Budio cassstie and Report reveal everything. Real Monay,
111-PMl Topa Topa Street, Ojal, CA 93023

AMATNG secrets from expertl Tum §15 inla monay
making business. Fres detalls. Diamond Books, Dept. PR,
6732 Easi State, Forl Waynae, IN 46815

EASY work| Excallen! pay! Taking snapshils. Send SASE
to: Fobin Wilson, 1448 Carrisge Lane, Westmani, IL 60558

UNLIMITED incomal Buy And Sail Discounted Used Vs
ples Free Dataiis. 1-800-507-860% Extension 620

HOW - TO - BOOKLETS, MAIL ORDER. I've macha £37 500,
Monay never stops! Send §7.50. Weld Publishing, 998 Main
81.. Dunedin, FL 34658

$1004 MONTHLY Buy'sell used cars (spare-iime) FREE
Details. Autonel, 507 Oak Drive, Friendswood, TX 77548

FANANCIAL FREEDOM, Your own Dusiness with littie or
no capitsl call now 1-900-068-9608 ext. 32 §2 min. avp. call
2%% min louch tone phone req. 18 or older

525 D0POUND PAID For Scrap Aluminum ? (YES . . Fres
Detallsl} Write: Amariscrap - PMAG2, Alaxandria Bay, New
York 136070127

FREE LIST—"legitimale” companies offering home-am-
ploymeni. [Many choicesf] Write: Joblist - Pl482,
Alexandria Bay, New York 13607-0250

FREE VIDEQ shows amaring now. aasy-to-use
system for engraving/canding any Cusiom design oh wood,
plass, malsl, chramics, slone porcalsin, bone snd most
other surfaces. Call Paragrave Corporation toll-irse at (B00)
B24-T415 or (B01) 225-8300.

ENTREPREMEURS! 80+ DiMerani Lucralve income-
Reports!| Complete Package $12001 Summi
Publications, 5100 - 18 Claylon Sulte 2830, Concond, Calif.
S451-1408
HOW TO MAKE MOMEY From your ideas. Get paid for
thimbking. §3.50. Richard Owan, 1700 Balleplaina, Chicaga, IL
- k]

“AMATING HEW DATAI® Exchimws busines oftsr Seng
6500 |mmadistely. MO RIEXK! Money beck gusmmbeed]
Greenting, 350 Ward Ave, Sulte 106, Hondlulu, Hi B6814

MAKE $750.00 EVERY WEEKEMD. Free information
Gonsurmers” Chaice, Depl. PA-4, Box 504, Ormond Baach,
Flowricla 32175

BECOME FIMANCIALLY FREE! Maw program shaws how
partect home businesa. Unlimiled income potential' Eline,
953 PM Blair, Bethishem, PA 18017

MOMEY AT HOME Recycle jears Instruc-
tions $3.75 . .. E.LS., 1554 Ringtall Ad., Venica, FL 34203

5200 - $500 WEEKLY | HOMEWORK,
151700 Wilmol, Tucson, AZ A5T2
INTERESTED
N CLASSIRED ADVEATISINGT
READ POPULAR MECHANICS Latest Edition of “TWPS DN
HOW TO MAKE MONEY THROUGH CLASSIFIED ADVER-
TENG". This informate 24-Page Booklel Will Show You
Tha Do's Arvd Diory'ts of Clossifisd Advertisang And How You
Gan Make |t Work Far You. S0 Order Todey. Only §1.00 Plus
You'lt Recsive A §2.00 Coupon Relundable With Your First
Ordes. Send To. POPULAR MECHANICS CLASSIFIED, Dept,
GO, 250 W A5ih Stest Mew Yore, NY 10019

MILLIONARE Mailorder Expen Feveals Moneymaking
Secreis. Frea, exciting hour cassefte: Mal Powers, No
Hollywood. California 91606

MAKE Al Homa'! Revealing homebasad business
booklet. $9.95, PenUitimate, ing., P.O. Box 21182, Chadotie,
NG 20277

UNTAPPED BREAKTHROUGH. HUGE PROFITS. Revesl-
ing (Frea) iInformation. Demoore, Box B55, Warren, MI 8080

GRAOW Hair 4 manths. New Discovery! Box 1213-C, Makti
1209, Philippines.

YOUTH, attractivensss. patented 52.00 detaills. Wilion,
Box 148164, Chicago, IL B0614-8164

S500+ WEEMLY! Starl PG buséness with only a scrowdrive
arl No experionce required!! For stader kit including dis-
count sources, rush 55,00 Forsard Technologies, 370 Alair
#1254, Sunnyvala, CalMormia SE08E

FREE Catalog. Free Call - Income Opporunities. LESCO
Press 1-800-882-1162

52,000 Wesikly Selling information By Mal| Fres Exciting
Deatails. OHA, Box 24168-P4, Jersey City, MJ 07304-1103

$T000. + Monthly Guaranteed. 100+ Top Firma. Many Job
Choices. Send # 10 [SASE), Pius §7.00 Handiing To: Mationad
Aessarch & Irmvestors, Inc., P.0O. Box 20038, Houston, Texas
TIO25-0038.

§1000 PER WEEK. For Inee mformation send SASE lo:
Baan Services, 20963 Foothill Blvd 521E, Haywand, CA
4541

ISCOVER Mailorder Wealln Secrets.  $500-52500 +
‘Weekly. Sale, Easy, Guaranieod. Froe Detals. Trimax, Box
1TET, Eau Claire, W1 54702

BIG Money Fiong Rundown Houses. Parttima or Mew
Carper. Recession Proof, Free Brochure - Fixer Jay, Box
AF1TTIMI, Rodding. CA. SE045

MAKE 510,000 in growing business details. MOR, P.O. Box
29128, Clewoland, Dhio 44129

FABULOUS IMPORTING PROFITS could be yours. Free
Information, Lamz Leaders, Tom Hughes. 59 Castie Lane,
Swite 104, Milford, CT 06460

FREE! ‘“MoldmakingCasting For 2000% Profits!”
Casicrafier, Box 16588 (M4}, Memphis, TH 38186-0588

SAVE WMOMEY TIME. WE WILL MAIL YOUR NAME &
ADDRESS 1c all PM "“Business. (Opporiunilies'’ adeeitisons
Sand $4.00 to: Respanse Forwarding Service, PO, Bax 163
Pocahoniss, AR 72435

MAKE MOMNEY reading newspapars, watching ielevision
Frea details. 58 Associates, BATT Fairdew, Boise. 1D, B3T04

MAKE 525 000 MONTHLY! Simads | Mo investmen. FREE
Packat: CBC, Box K-354, Tenafty, WJ 07670

HOMEMADE Businass made sasy sam $100,000 + yaady.
Dwtails: Bow 3451, Gresham, Oregon G700

BIG MOMNEY REPAIRING AUTD WINDSHIELDS. Supplies
and information, Grubbs Glass Patch, PO Box 243,
Montkcelio, AR T16855. 1-800-243-2213

EARM MOMEY Custom Framing Pictures. Step by Step
Video, $28.00. CEV, P.O. Box 1708, Rakeigh, NC 27602

MAKE $6,600 MONTHLY using 14 professional mailorder
sirategies. Fast, Efforiless. Confidential, Box 74868,
Blldu'rlnn FL 34310

with your hobby. Detailed booklel $3.
IE‘-anBmBIﬂHPd San Diego, CA 92138
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PROFITABLE Gobd Foil Prinler, Personalite business
cards, penciis, maiches. Free detsils. Gold. POB 24086 (GG).
Tamipa. FL X623

“GUARANTEEDI" $10,000 per year, or you recaive $700!
Faslprool business. Brochure/Cassetie lape - Send §1 -
Massanger, Box 250, Rimroch. AZ BE3A5

WILL pay top dollar for Home Videos, send $4.05 for
Inlormatson, topics. and Legal Agreemant. Sochum Creak
Videos, P.0. Box 429, Cleveland, Litah BA518

BUMPERSTICKER Printer. Cheap, simple, porable. Free
detmils, Bumper, POB 22791 (DD). Tampa, FL 33822

EARM $500 WEEKLY mailing lefiers. Fres Details Omeaga,
Bow 4300-AM, West Cowina, CA B1TE

HAIRMECES Save § Write Perry King, 2720 Octavia 51.
San Francisco, CA 84123

OF INTEREST TO ALL

FREE PRIVACY CATALOG. Cesh income opportunities.
Hiding assets. Socret loans. Mew (denbity. Eden, Box 8410-
PC. Fountain Valley. CA 82720,

AMATING MATES! 48 macdening mares! Solutions in-
cluded. Chatlenging Bookiet offers hours of enterainmant.
5300 to. Mares, P.O, Box 27T, Ludington, M| 48431

BASIC Make Haircutling On WHS Video 51085 from
Osmose, P.O. Box B66173, Marieita, GA 30066

DA. HUMPHREY'S EYE EXERCISES 57«5 DURABLE
plastic cards FOR ALL EYE USERS. 37.50 check or M.O.
Glaxo, PO Box 250, Accord, Masa 02018

HOW TO PLAY ARCADE GAMES FREE! Guaranised
Confidential Rapart. $10.00. Houss of Henry, B0 Sunsst
Bivd. Suite 281, Hollywood, CA 90046

LAY PERSON'S GUIDE 1o recogniishg heaft sttacia and
piroke, writlen 0 easy io wndersiend languags by an
sapariencad AN 5185 ppd Mary Scofl Associses, PO
Box 263 51 Johna, W 48575

FALSE CHILD ABUSEMOLEST ACCUSATIONS: PRE-
§20  “Patterson”, Box 472pm,

VENTIONDEFENSE
Monrovie, CA 91017
FAMOUS MEMPHIE BAR-B-OUE. Delicious. Cookbook
$6.98. POE 41663, Mamphis, TH 33174-1663
GOVERNMENT SURPLLS

DRUG RAID SEZURES: Buy Dirt Cheapl Cars, houses,
boats, computers: Seinures, Box 4309-A, West Covina. CA
e

LOANS BY MAIL
BORROW $500 - $40,000! “On Signaturs]™ 7% Eligibls!
Frea Application. National, Box T62T, Long Baach, CA B080T

BORROW $500-540,0001 "Orvermight’ on Signature. Keep
madedinitedy! Action, Box 5489-A. Diamond Bar, CA 97785,

| Cortirued on next pege)




LOANS BY MAIL
M—
MOMEY Problema? Free Book describes Loans. Cash,

Gevermmen! Grants, other benalits, available o individuals.
Associates-AX, Box 9008, Baldwin, New York 11510-2008

STOP paying high inteest! List of banks offeding low
credil cand rates. $1000 + GASE Ogburn, POL Beox 1462,
Essley, 5.0 29640

UNSECURED personal Loans To S50,000 0/Business
Loans ba $700,000,000.00, (301 ) 3898278

BORROW 3100 - $100,000° Fast! Confidential! Glandale,
Bax 260279, Plano, TX 75026 - 1-800-444-6590

NEED-A-Loan S500-5100.000,00 Bad Cradit Mo Probism 1-
B00-841-3012

IMMEDHATE CASH LOANS! Borrow 57,000 - 575000
Ragardiess of credil or income - No Collateral regusred !
SAME DAY PROCESSING. Call Toll-Free: 1-{B00}-452-9864.

FEDERAL LOANS for small businesses now avaliable,
(BOO} T77-8342 tor free details

LOANS BY MAIL Free Application! Ouetzal Co., Box 537,
Walla Walla, WA #3362

CASH HOTLINE LOANS Up To Your Yearly incoms. Fasi
Approval With Proal Of Employmanl 312-565-0918

BOAROW F300-5100,000 By Mail'l Free Details! Write:
TRE, Box 1058, Clearwater, FL 34817

HEED MOMEYT Borrow 3500 to milkons quickly, Busi-
riess-Personal. Everyone walcoma. Regues! free applica-
tion, Winte: JOP, Box 430, Borkins, OH 45308, (415) 5931338

FIRM has MILLIONS in excess grant mongy fof college
fuitions. Mo refusals. Call 215-287-7262

HEARING AIDS

HEARING AIDS - GUARANTEED LOWEST PRICES! No
huge commisssons. Home tnal, leems. All makes. We're the
oldest. biggest, bast. Cuskom nstrumanl specialisis. Fres
Information, 1-800-323-1312. Lioyds-PMC

FRAEE HEARIMNG AID CATALOG- Save "2 by malll Write:
"MoneySavers”, J36658PM-4 Apache Plume D, Palmdale,
CA 93550

FREE Hoaring fid Catalog. All Models. Huge savings! No
salesrman will call. Ahodes, Dept 310, Brookport, L 62810
1-500-464-3100,

FREE DETAILS, Sacrets Reealed, Now You Can SAYE
S0-70% On Top Quelity Hearing Alds. Guaraniessd, Fres Trial,
Write Now: Amazing Technology, 531 Main Streel, Suile
3350, El Segundo, GA 90245, Call 1-600-362-0002,

CONTACT LENSES

CASH GRANTS! Mever repay! Millions available! Any
purpose! Get yours NOW) Detads FREE] LSASE: SMS, Depl.
PM-B, Box 610, Cordova, TN 38018-0610

WHOLESALE Coniact Lenses, All Brands, Exmmphs
Acuvue Disposables-§1700 | &Peck Bausch & Lomb
Softlens-511.00. 1-800-521-3511.

MODULAR HYDROPOMICS - FANTASTIC MEW TECH-
MIQUES! Free Information! Hydrocublure, P.O. Bow 2103,
Haerrin, IL 62948

GARDENING & LAWN CARE

VEGETABLE GARDEMERS! Wi wir hiad & pest friss garden,
using no chemicats, for 3 years. Detadls on 30 vegetables,
£0.00. Grean Acres Produce, PO, Box 3880, Okmanh, OK
T4Es4

RECIPES, COOKING, ETC.
[TALIAN Saussage Bread & Pizze Austico (Easter Pn),
$3.00 SASE Fiorelin, P.O. Box 1363, Galloway, N.J, D&201

BLT pla. no-cook dessert, §3.00, SASE. DB-2. P.O. Box
10181, Lynchburg, VA 24506

INCRENBLE desseris. Five cakes 5300, Five assoried
£3.00. Ali $5.00. LSASE. Bilkay, POB 97, Moscow, TH 38057,

COST BUSTERS! 10 delicious mcipes, $4 95 Businass-
siza SASET Aunt Molly's. Dept. PM1, 2414 Sugarcons Aoad
Baltimare, MD 21209,

4 BETTER Than Sex Cake Recipes, £3.00 SASE. P.O. Box
1716, Coppell, TX 75015

INCREDEBLY MOISET Zucchini Muflins, Surprise Topping
LSASE, 82 “Mulins." Box 13217, Aringlon. TX TE0HG4

AUMCAKE. Simply the mosl Delicious Recipe! £3.00
SASE. P.O. Box 1191, Bridgowew, IL 60455

SECRET COLA BBOQ SAUCE RECIPE 5500 SASE. Mikia,
Box 1722, Devenpon, lowa 5280091722

TORACCO

COMFIDENTIAL Mail Receiving. Forwarding Worldwide.
MallPost, 2421-M Prail. Chicago. (Hinols 60645, (313) Te4-
oo

RECEIVING Forwarding Waorldwide AP Remails. 3000
Johnson Ave., Mew York, New York 10863

CAJUM COURIER REMAILS. $2.00 cash Private. Box
1115AF, Denham Springs, LA TOFZT.

FREE| REMAILERS LIST. AGENTS NEEDED. PS5, Box
28656, San Antomio, TX TEZZD

EYEGLASSES, inciudes Lenses Frame Casa §30.98, For
detsils send $300 (Aelundable with order) Optical
Labworks, P.O. Box 1115, Spring Valley, CA 51678

SAVE $53 AND STRESS PLANNING FUNEFRAL. FREE
INFORMATION BY PROFESSIONALS. Box 35867 Seatihe,
WA 58133

CHIGARS, Tobacco, Pipes, Chew Free Catalog, Erie
Tobacco Co. 1828 Euchd, Clevetand. Ohio £4115

MAIL Order Tobacco Roll your own cigarette, pipe chew
and sccessonies. For free catalog wrie: Armrmont Tobacco
Co., P.0. Box 2707, Owensbono, KY 42302 o call 1-800-451-
6483,

PIPES, Tobacco. Cigars. Freo 48 Page Value Pak Catalog
with over 200 smoker's producis. Call Cangy's Smokeshop
Toll Free 1-600-9RBRAR

SOENCE & CHEMISTRY

“EXPERIMENTER" LABORATORY CHEMICALS GLASS-
WARE, Calalogue 52.00 Establishod 1853 HAGENDW LAB-
ORATORIES, 1302 Washington. MANITOWOC, WISCONSIN
S47I0

FORMULAS, PLANS, ETC.

209 PROFITABLE Formulas! (Frea List). Research FM-4,
Box 281312, Davie, FL 33328

HEED HELP Figuring the Cost of your Advarfisemen 7?7
Gall v 0 P EA16T or sevid U5 8 FAX (313-586-5562) and
wit'll FAX Back with & Price Quote.

BUYIMG Tungstan Carbide, Moly. Tantalum, Gold, Silver
Platinum 1-800-321-6414,

TRAVEL AND RESORTS

EXPLORE THE CARIBEEAN, 3600 - CHARLIE'S
ENTERPRISES, BOX 5, KEW GARDENS, NY 11415

50% off holels, car rentals. air fae, cruises. goll courses,
iree vacation. . Indarmation §1. Keulen internationsl, 105
E. San Anionia, Suile 272, El Paso, Texas 78801

GOLD, Siver, Plablinum, Ahoduem, Tantalum. Samples
Evaluated Free. Ore Assayeng Service. Call Wholesale
Tarminal Toll Fres: 1-800-932-1010

AUTOMOBILE Litnraiwe Wanied: 1900-1975. | buy auto-
mobile sales brochures, manuals, sl Walter Miller, 6710
Brooklawn, Syracuse. NY 13211, 315-432-8382

FINANCAL

CREDIT Aepalr Wit Fasi, Free, Guarsnieed ESSE, &
Harbor Way, 1584P, Santa Barbara CA 83106 1-(805) 368-

OVERDUE BILLS? Bad credit’s no problem! Licengad
Bondad. Applications fo $50.000. Not kan company, TCAL,
Dept. PAL Bok 20587, Birmingham, AL 35226 or call 1-800-
IBES-DE0T.

GET FREE CASH! Private granis. Foundalion govesways.
Loana Millions avadlabée Sources, Boa 5578-A, Diamond
Bar, CA S1TES.

VISAMC Guaranieed Solve your credit problems, BO0-
BaB-4515 Ext. C lor free dedails.

NEED A wWill; Frightened By High Atforney’s Fers; Write
For Free Brochuns On Wil Drafting, Almar, P.O. Box 233
‘Weat Chester, PA 10087

BAD CREDNTT Fix it fas)! §1.00 ana SASE io: ALR, 32488
Deans Bridge Road, Augusia, GA 30906

NEEDED: invention Capaal - Corecis Einstein -
GAMACHE THINK-TAMNK, 14353 Grandville, Dmtroit, M
4ATI.FR4AT

INFORMATIOM. On anything Forguson Ressarch
Specialists. 60-15 Woodsde, Woodside, New Yark 11377,

HOW TO COOK WITHOUT A& COOKBOOK Freo ditails.
Sand LSASE io: P.O. Box 17324, Minmeapolis, MM 55417

29 RECWPES FROM THE GREAT DEPRESSION. Soups to
Desserts $5.00, Springhouss Press, Box 471, Owelicid, PA
1BOES-04T1

SLUSHES Quick'n'Easy recipes lor summer! Tou'll love-
am| 3100 SASE- NAM, X0 Pordage #20097, Winnipeg,
Manfioba, R3K 2ES

WINEMAKING, BEERMAKING, ETC.

FREE! LARGE INFORMATIVE CATALDG. Cottage
Brewing, Box 1227-R4, Daylona Baach, Florida 3211%

BEER, WINE make your own Free catalog, quality sup-
plies, excallant tas! service. Bear & Wine Hobby, 180 MNew
Bosten Streel, Woburn, Mass. 01801, 1-800-523-5423

WINEMAKERS - BEERMAKERS: FREE ILLUSTRATED
CATALDG OF SUPPLIES. SEMPLEX, BOX 1147TSR,
MINMEAPOLIS, MINNEEOTA 55411

FAEE CATALOG! GREAT PRICES! FAST SERVICE!
SEBASTIAN BREWERS SUPPLY, 7710 81 AVE. VERD
BEACH, FL J2067. 1-407-588-6563.

WINEMAKERS - BEERMAKERS - Free llusirated Catalog
- Fast Service - Large Selaction - VisaMastercard - (516} 254-
0242 - Kraus, Boo THS0-L Independance. Missouri 54054,

FREE BEERMAKING BOOK-Catalng. Finest Equipment
Ingredients. Fast Servical 1-800-852-8545. SPI, Box 7B4-P,
Chapel Hill, NG 27514

HAMD CRAFTED BEERS BY YOU FOR YOU. Brew Ha Ha,
209-A2 High Sireet, Poltsiown, PA 19484, BD0-243-2620
Anytima

FREE, Homebrewer's calalog Brewery, 1300 Ouincey,
Minnaspols, MK 55413, BO0-234-0685

HERBS - Yohimbine Pau d'Acro Others Calsdog §1.00
(Ratisndabin). One slop centar ~ Juge Herbs, Box 563 PM,
Hunlinglon Stabon, NY 11746

HEALTH, VITAMINS

BACK PAINT Turn ary chair inlo & comiortable orifape-
dic support. $2.85 « §2.00 5+ H. Chiropractic Technoliogées.
154 E Central St., Natich, MA 01760

SAVE 5555 Denlure Reling Kil, Probessional Matorials.
Easy Instructions. $£M.98 ADL, 3923 East Thanderhird.
Suite 28-128, Phoonix, AZ 85002

COMPOSTING PAYS. Builld compos! bing for yoursalf or
sall hor goad profil. Five different easy plans. Free “How to
Composl” bookiat and profit making kdeas included $12 95
Peda Long, Package PM4, Box 560533, Rockledge, FL 32058

INDOOR GROWING. Moneymaker! Greater yield than
outdoors, Minimal mainlenance! §1 gels catalog and 55
Coupon. Higher Yield, 29211-F MLE. Wyhe Ad ., Camas, Wa
Ba60T

MINIATURE STILL: Easily made Constructon Manual
and Recipa. $10000. ~Manual ™ 1524 Grean Ave., Port drthr,
TX TTE42

BEEAMAKERS-Winpmakors Freg Catalcg. Fast Sevvice
Free Aacipes. Collar-M, Box 33525, Seattls, WA 98111, 800-
:H'e-'la?‘t

HOMEMADE HOOCH. Mini-maxi stills whatkey, brandy,
detailed drivings, rﬂﬁpu §5.00, long SASE: Sarge. PO
Box 85, Hammond., N 46325

GALLIAND Liquewr mcipe, 8100, Ashmaors, BSEE Tonlo,
Crysind River, FL X2528

COFFEE LIQUELIR-Aivals bast Kahlua at fraction of the
cost! Graai Dennar or Holkday Gift! EASY RECIPE, plua
haitling tips for PROFESSIONAL Look! §500. PD's, Box
2321, Mongan Hill, CA 95038,

BURGLAR ALARMS & HOME
PROTECTION

P

BABY-SAFE your home! Send $3.98 for bookdet 1o: BHM
Ing., THOS-50 51, Edmonion, Alberta, Canada TEB-1ES

STOP THIEF. Protect contents of your brisfcass, handbag,
luppage against thaf with new alarm, Free details. Maethat
Marketing, 60-A Bethune, Kirkiand, PO, Canada, HEH 4HE6
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PREVIEW

; = —
Annual Car Care Guide
Our annual Car Care Guide gives you
expert advice on tuning your entire car for
efficiency while preserving our environment
and conserving resources.

Import Dreams

Here are the showstopping concept dream
cars from Europe and Japan that reveal the
future of the imports as they showcase
advanced technology and dazzling designs.

Wingships
Transport giants of the 21st century—

wing-in-ground-effect craft—will be able to
carry 2000 passengers in a single bound.

COMING NEXT MONTH

=

Wild Things

Ever dream about those super-sexy, high-
powered muscle boats? We do, so here’s our
dream-boat test of three of the hottest.

Grown-Up Toys

We pick the newest wonders from the
Consumer Electronics Show. How about a
hand-calculator-size baseball encyclopedia
containing the record of every player in the
history of the game?

Powering Up

Find out how to make your lawn and
garden chores easier as we bring you the
latest in outdoor power equipment.

FOPULAR MECHANNCS (155N OEEE-4555) e pubdished monthly by The Heasrst O
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Pogmilar Mechanies, P.0, Box TI7, Rl Cmlc, [A 51581,
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ONLY ONE MIOTOR OIL IS FORMULATED
FOR THIS KIND OF HAUL.

O%ﬁi&%m

ET A NE &

¥ Scratch & Win and

you could in-:t;mtlv

win great prizes for

your [ruck maybe even the truck —a new 1992
Jeep Comanche. And that just scratches the
surface. You might win a hishing boat and trailer,

a ClEiLIXE' ﬂl.ll[liﬂ system, a |1and vac, Cﬂﬁiﬂ'l’. and

Mo pasric e isscemsays sl widvicry: bl Viehlili st faps 1 Tenprme el & fssney

Play TRUCK GUARLD

more. Over 350,000 prizes. Even coupons lor

vour next TRUCK GUARD purchase. See

participating retailers March 16-April 50, 1

1992, or while supplies last for free |

game pieces, details, prize list and  guag |
of course, TRUCK GUARD. Stop ~SUARD
by. You might win a flashy new @

truck to haul it all home. —
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Amazing low price.

SURGEON GENERAL'S WARNING: Smoking
Causes Lung Cancer, Heart Disease,
Emphysema, And May Complicate Pregnancy






