PROVEN WAYS

TO KEEP YOUR L&
CAR LIKE NEW

Restoration Pros Tell You How

PLUS Our Annual Gallery
Of Great Classic Cars -

Littie GTO, you're really
looking fine.
Three deuces and a 4-speed
and a 389.*
This 1966 Pontlac GTO
Is owned by Merle Green
of Pepperell, MA,

SATURN V§S.
FTHE WORLD
~irst Comparison
[est Of GM'’s
\lew Hope JOURNEY TO THE CENTER OF THE EARTH
Huge Drrill Probes The Earth’s Crust For Cheap Energy

ﬁ i SHAPE UP YOUR LAWN AND GARDEN NOW
’m" New Power Equipment Makes It Easy
o"TS4T7L5"




ToBeThe Best-Sellin
Than Tough.
:_ SIS

gTruck,

A Ford F-150 is not only
priced less than a com- . E— N s . _ ; s
parable Chevy when you  Ford’s exclusive “Touch Drive” system is now available on select F-150 pickups. It let’s you switch
bucy (™ an I';Id:?ﬁe'l'ﬂfrﬂ'ﬂ ¢ JSrom 2-ip 4-wheel drive High and back, on the fly, at the push of a button. Automatic locking
survey predicts: over the ~ 7ebs are standard on all F-Series 4x45 and of course, manual hubs are optional at no extra cost.

next five years, the Ford 0

i |
will cost less to operate. P R N O 2 1
Afﬁd' “:"r:: mé“”.‘ more ’;";f_ﬁ Ford’s full-size pickups offer an advanced
vaine ai trade-m time. electronic anfomatic tramsmission designed

Jor smoother shifting and 25% better
highway mileage®

- Can save lives,



ou've GotToBe A Lot More

Inside: F-Series pickups offer comfortable, well- If the truck you buy is going to last for years,
appointed interiors in a wide choice of models.

SuperCab shouwn. it better be more than tough.

N That’s why Ford keeps making its trucks
even more comfortable. The roomy interiors
get better appointed, the choice of amenities,
wider. And the list of engineering advances

Outside: Wide, deep pickup baxes provide big - s . . i
mximun pavioads and cargo-handling fMexibdity that grows longer. There are even new models like

are owgh fo beat. the sporty Nite Truck.
It's no wonder the competition has found that
catching up is considerably more than tough.

The F-150 Nile Truck:
néw for 91 Available
only tn black with
special blached out
trim. THE BEST-BUILT, BEST-SELLING AMERICAN TRUCKS
ARE BUILT FORD TOUGH.

“Best-Built™ claim based on an average of
mn=amer-reprrted probbens i a series of
suTveys of ik o W mededs. designed and byt
n Mewth Amenca; “Best-Selling” claim based on
full-line sales by division.
*EPA hwy estimate 20-inpg. for 1991 E40D vs.
16 mipg. for 1990 C-6 transmission in F-150 da2
with 4.9L engine.
**MSRP Ford F150 XLT Lariat Gt tmins.
W, Coitip, eq il pped Chasy CIR00.

=+The Small Trmk Cost Gulde, 199,
ImelliChoice™ Tne., San Jose, CAL F 150 va
L1500 base maddels with selected options and
rnm pt.-pular engines. Value relenteon based on
.nlm:. Actual opemtiig costs
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Number 11 in a series:

How to drive the superspeedways.
with %ﬁﬂp

e has won more Indy car
Hpﬂfﬂ positions and led
more Indy car laps than
anyone. He is the only Ameri-
can ever to have won both the
CART Indy Car Championshi,
and the Formula One World
Championship. He has won the
Indy 500, the Michigan 500,
the prestigious NASCAR
Daytona 500. Mario Andretti is
also probably today's most
articulate spokesman on the
science of driving a race car.
This is what he says about driv-
ing the superspeedways:

“You can’t really tell some-
one how to do it because each
corner is different and each
driver has to suit his own style.
Yet you have to drive to limits
defined by a car’s technolo
limits that increase as technol-
ogy improves. For example, in

first Indy 500, the limit of
what you could see in front of
KIM equalled around 7 seconds,
ow it equals about 112 seconds.

“If I had to choose the single tech-
nological factor that distinguishes rac-
ing on the supers ways, | guess it
would have to be aerodynamics —
especially at Indianapolis. Wind is a
big factor at Indy because the track is
surrounded on three sides by grand-
stands that act as wind catchments, A
headwind increases velocity through
your ground-effects tunnel, and you

more front-end bite. A tailwind
es the opposite and your car can
develup oversteer, become lnnse
Sidewinds give you yaw. Now, we're
talking rE:ﬂ.E‘:f tiny increments. So you
check the wind socks on each straight
on each lap at Indy. When you're
doing 240mph and never lift going
into a corner, you'd better know
which way the wind is blowing.”

The discovery of ground effects.
While a race car’s wings, air dams,
and spoilers help it stick to the track,
the ground-effects tunnels on the bot-
toms of Indy cars account for some
two-thirds of their downforce.
“Ground effects weren't discovered
in the wind tunnel, but by accident,”
Mario says. “When I was racing for

Lotus in Formula One we tried adding
skirts to the bottoms of vertical air-
foils on the sidepods. We discovered
that we were petting downforce from
creating a vacuum beneath the car
That was the beginning of ground
effects.

“Of course, ground effects aren't
allowed in NASCAR. But aerody-
namics are even more pronounced
because the cars are bigger. For exam-
Fle it used to be that you could draft
rom half-way down the straight in
NASCAR. Now you can only draft
when you're practically on another
car’s tail. Dra is tougher today
because manufacturers are making
cars more aerodynamically slippery
—on the street as well as the track.
That changes driving strategy. When
cars were less aerodynamic, you
didn't want to lead the last lap of a
NASCAR race. Now you do. Fuel
strat is also changed. Except for
tank size, there aren’t fuel restrictions
in NASCAR like there are in CART.
But fuel is weight. The less you need,
the less weight you carry, and the
faster you go. You may also get by
with fewer pit stops.

Technology probes the limits.
“Technology in all its a -
from aerodynamics to :mzm-
ics to engine design— has
brought enormous dﬁferem:es
in racing. But some things
rpn:::hali]n the same. You're sfi:l]
ing your equipment to the
absolute limits. Only the limits
have changed. Today, we'll run
an engine at 12,400 rpm all race
long in the Michigan 500. That
was unheard of a few years ago.
Technology mag bring 13,000
or even 15,000 a few years

from now."
Technol will continue to
break records in motorsports,

but other records are likely to
long remain. Many of these
were set by Mario Andretti. As
one of Mario's principal spon-
sors, Texaco is proud to be asso-
ciated with him. And as a
company competing for your
business, Texaco has learned a
great deal from Mario and from
motorsports technology. We
learn valuable lessons in aerodynam-
ics, fuel management, and combus-
tion that we apply to System?
gasolines, We also learn valuable les-
sons about engine technology that we
g}}ly to Havoline Formula® Motor

il. And the Havoline Formula® that
lubricates Mario Andretti’s racmg
engine is the same Havoline Formula
that you can buy off the shelf in
Texaco stations or in stores. In fact,
Mario says this about it:

“In the past, you couldn’t buy — off
any shelf — the motor m] that you put
in a race car. Today we're putting in
race cars the motor oil that anyone
can buy off the shelf. That's no acci-
dent. It's technology. Can you imag-
ine the extra hruffer im hswe in your
private car with that kind of oil?"

A%

¢,

TEXACO SYSTEM? AND
HAVOLINE FORMULA?

T ECHNUOLUOGY I N
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21 Comparison Test: Saturn Vs. The World
GM’s new coupe and sedan battle the best-
selling subcompacts.

KEEP YOUR CAR NEW
® 41 Tips From Pro Restorers
® A Gallery Of Great Old Cars
98 Detroit Spy Report The restyled ‘92 Pontiac

112 New Cars Breakaway styling for Cadillac's ‘92
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the new Volvo Penta 500 Duoprop sterndrive,
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34 Computer Map Making
New-age cartographers output computerized,
up-to-the-minute world maps.
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the limits of drilling technology.
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PR PHOTD BY BILL ASHE

EDITOR'S

NOTES

® To me, spring has always meant cars. Not that I'm not car crazy the rest of
the year, too. But spring is special. The weather is warmer, | always feel like
working on my carin the spring. Even if it means just washing and waxing the
exterior, vacuuming out Old Man Winter and blowing out the winter cobwebs
on a deserted stretch of backcountry road. Clean cars always run better,
right? And so, here we are right at the beginning of spring, and what better
time to run our annual Car Care Guide? This year, we asked pros who restore
cars for a living to tell us their secrets for making old cars look new and how
they make them stay that way. Their collective wisdom begins on page 76.
And don’t miss our annual photo gallery of some great old cars that never
g&w old. Their owners believed in the one thing that can keep any car new
rever: preventive maintenance. . . . Speaking of cars, | wanted to update
you on some changes we recently made in our automotive editorial coverage.
First of all, we started a
new section that will run |
every month (except this
month, because of our an-
nual Guide) called Car
Care. You've been asking
us for more car care infor-
mation, so we've com-
bined lots of new things
with old favorites such as
Car Clinic and Saturday
Mechanic to form the new
section. I hope you like it.
Second, with Hondas be-
ing made in Ohio and
Toyotas being made in
Kentucky, we thought
our old Imports column - -
was outdated. So we've Special thanks to Merie Green for use of his GTO cover car,
druﬁped it and started a new column called, simply, New Cars. This is where
we'll report on all the new cars regardless of where in the world they are man-
ufactured. . . . If you're not a car guy, then you're a home guy (or both). In
that case, the arrival of spring will have you thinking lawn and garden. Which
gives me a chance to plug this month’s i[ame & Shop Journal. As usual, it's
packed with good stuff. But of particular interest is the rundown on the
newest and best lawn and garden equipment, which should make all your yard
chores pleasant ones. . . . The world certainly is changing. In fact, even the
way it looks on a map is changing. Computerized map making is the reason
why the world may look a lot different to you than the way you remember it
from geography class. Check our report on page 34. . . . And check the first
comparison test of the car everyone is curious about—GM's new Saturn. Our
auto editors corralled both a coupe and a sedan, and ran them against the
world to see how the new kid on the block stacks up against its marketplace

competition. See page 21 for the results. Till next time.
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Operates an standard camping
fuel or on unleaded gasoline

for maximum savings

FUEL COST FOR 100 HRS. OF LISE

$46 86
S 3 2% botiis)

% Special funnel {included) filters
out impurities from unleaded fusl

How this new Coleman Dual-Fuel Lantern
can save you up to 90% in fuel costs.

This new Dual-Fuel Lantern burns
Coleman* fuel, of course. But it also
operates efficiently on the same
unleaded gasoline you use in your car.

And that can save you 70% to 90% on
fuel costs, as shown in the chart above.

Coleman Dual-Fuel Lanterns also offer
these other exclusive benefits:
Convenience — Unleaded gas is readily
available anywhere automotive fuel is sold.
Odorless operation — Burns cleanly

and efficiently, with no gasoline odor. They're all extremely versatile. And
Adjustability — Light goes from bright like all Coleman products, they're all
to dim with the twist of a knob. unbelievably tough.
Easy to operate — Just pump, light,
and adjust.
Durability — Built for years of trouble- I
free operation, and backed by a limited Co e ma” 9
5-year warranty. -

In addition to three new Dual-Fuel
Lanterns, Caleman also offers four new UNBELIEVABLY TOUGH

Dual-Fuel Stoves. 250 M. ST. FRANCIS WICHITA, KS 67202 (316) 261321




LETTERS

Au_toma
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Al

I read your article on special-
ty ears with great interest.
However, I must point out an
error in the article. The pho-
to of the Cobra replica shown
as an Everett-Morrison kit
is, in fact, an ERA replica.
The photo was taken by Curt
Seott, as was the photo of our
GT-40 replica shown in the
same article. Although tothe
casual observer, all Cobra
replicas may appear to be the
same, they are not. We at
ERA take great pride in our
products. I'm sure you can
understand our consterna-
tion at seeing a competitor's
name attached to one of our
products.
FHILIP . GAUDETTE
PRESIDENT
ERA REPLICA AUTOMOBILES
NEW BRITAIN, CT

ERA's reputation as one of
the finest Cobra replica
builders is the envy of the in-
dustry. We regret the error.
—Ed.

Having built a Classic Motor
Carriages Speedster, I was
very disappointed that your
article left it out. I love my
car and attract a lot of atten-
tion and envious questions
wherever [ go.
FORREST L. GAGERJR.
EWEETBRIAR, VA

Letters are subject (o editing for

kers

My kit caris a 1934 Mercedes
500K replica from Heritage
Motor Cars in Miami, Flori-
da. I found the kit very com-
plete, instructions adequate
and their 800-number very
useful. I started the project
in February 1989 and fin-

™ ished in May 1990—about

NORTON KOLLMAN
WEST ALLIS, W1

I finished my 4275C Cobra
by North American Fiber-
glass inJanuary 1989. As you
wrote in your article regard-
ing your kit, an average me-
chanie can build this kit with
few problems. No exotic
tools are required, and the
most important tool is pa-
tience. I spent two years on
mine, but worked on it only
when [ wanted to. In the two
years ['ve been driving my
Cobra, I've found that the
work was well worth the ef-
fort. It's a beautiful candy
red, blindingly fast with over
400 horsepower, and it han-
dles like a true sports car.
The only drawback is that it
draws a large crowd wherev-
er [ go. My total investment
is $20,000.
BILLWALLACE
NEWPORTNEWS, VA

Super Soviets

My regards to David North
for his superb article on the
Soviet super fighters, the
MiG-29 and Su-27. His in-
sights show that even with
radically different design
philosophies, the Russian
aireraft-design bureaus can
equal and surpass the per-
formance of the best designs
from the West. Having seen
the MiG-29 perform at the
Dayton International Air-
show "90, I can attest to the
power, performance and
agility demonstrated by this
remarkable fighter. Howev-
er, | must take exception to
one statement made by Mr.

North. He states that the F-
14D is the first American air-
craft with built-in infrared
search-and-track capabilities
(presumably for air-to-air
modes). My research shows
no fewer than three U.S.
fighters, all designed before
1972, that possessed such
built-in capabilities. These
include the F-4B Phantom
II, F-14A Tomeat and the
YF-12 interceptor version of
the SR-T1A Blackbird. This
doesn't even take into ae-
count the FLIR/LANTIRN
infrared target designation
and navigation capabilities
built into such attack aireraft
as the F-111F or the F-117TA.

JOHN H. CLARK

BRAINTREE, MA

It is true that relatively crude
airborne IRSTs were experi-
mented with during the '60s
These were hampered by
short range, inability to see
through clouds and frequent
false alarms.

We should have said that
the F-14D was the first opera-
tional American aircraft with
a reliable IRST system.

—Ed.

40 Something
After reading your article, |

wonder if the rest of it iz as
inaccurate as the reporting
and testing on the Volks-
wagen Jetta,

I have had two diesel Rab-
bits. I drove one 103,000
miles and the other 164,000
miles before selling them. I
always got 47 to 49 miles per
gallon. I am currently get-
ting 49-plus with my '89
Jetta. | find the economy and
relative comfort of the Jetta
well worth the extra cost at
time of purchase.

GEORGE W. LAUGHLIN
NEWJOHNSONVILLE, TN

I'm sick and tired of you guys
running down Volkswagens
in every comparison test.

First it was the Vanagon.
Now it's the Jetta diesel. If
you ever really gavea VW a
chance, you'd find out it is &
well-made, reliable automo-
bile—something you can't
say for the Detroit trash
you're always bragging

about.
WOLFGANG KNEUBBLE
LANCASTER, PA

Hey, fahrvergniigen to you,
Wolfeang. —Ed.

Guitar Boogle

Hats off to Thomas Klenek,
Alex Layman and Eugene
Thompson for the article in
the Home & Shop Journal on
how to build a solid-body gui-
tar. After owning several
guitars, I now have one of
which I am truly proud. With
a few modifications and the
help of my wife on the finish,
we wereable to complete it in
about a month. I am sure it
will provide many hours of
pleasure. Just showing it off
is a blast.

JOHN DUNN
HAUGHTON, LA

Reader John Dunn’s handbulit
electric guitar.

&
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Big Rebate.

GET A BIG $30 REBATE WHEN YOU
BUY A SET OF 4 GENERAL XP 2000 SERIES

Think big with General Tire's Big |F™=
$30 Rebate. And get big cash
back on our biggest selling high- £
performance tires: XP 2000 Series || For the location of your nearest
and Grabber Series radials for General Tire dealer, call toll free:
cars and light trucks, But you'd REBATE 1-800-255-2550.

better be in one big hurry. This
offer ends June 30, 1991. And
missing it would be a big mistake.

*By mafl, $7.50 per tire when you buy 3 or 4. $5.00 per tire when you buy 1 or 2.

GENERAL TIRE &

Sooner or later, you'll own Generals.



Even after mowing from Chicago to Amarillo,
you could still get your mcggey back.

When you buy just about any John Deere At minimum, you should take it home and
mower, vou get 30 days to test it out. If for any mow your lawn a couple of times before you
reason you re not happy, you get your money make a final decision.
back. No questions asked. On the other hand, it's a big world out there.

Of course, how you test it is up to you. And if you happen to be even the least bit
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adventurous, the possibilities are limitless.

In 30 days, for example, with our fast, new
LX172, you could cut a 38-inch swath all the way
from the Great Lakes to the Texas panhandle.

(Of course, that’s based on a 40-hour workweek.
With overtime, you could make it to the Gulf.)

Naturally, we can't expect you to customize a
test until you've had a chance to pick out one of
our mowers. So, briefly, here are the models which

carry our 30-day money-back guarantee.

All six John Deere walk-behinds. From
the low-priced 14PZ to the self-propelled
145B. Each features a 2l-inch cutting
width and 2%-bushel, easy-off rear
bagger. After testing
one out on your own
lawn, you may as
well resign your-
self to accept the .
inevitable, and let your neighbors borrow it.

Rather ride than walk? Our new, economical
GX Riding Mowers
offer shift-on-the-go
five speeds, while our
deluxe SRX75 does
all the shifting
for you, up to a
top speed of 5
mph. You could
easily mow a nine-
hole golf course just working four weekends.

Our affordable STX30, with its overhead
valve engine and 22-inch
turning radius,
can cut almost
an acre an hour.
A single month
of dawn-to-
dusk operation
would nicely trim
about 250 football fields.

Which brings us to our new LX series. The
LX176 features a powerful 14-hp overhead valve
engine, hydrostatic trans-
mission with fool
speed control ¢
and a 20-inch
turning radius.
Best of all, it
has a contoured
coil spring seat,
for exceptional
comfort on month-long journeys.

For more information, call 1-800-544-2122 for the
John Deere dealer nearest you. He'll be glad to
help you pick out just the right mower, _
and give you 30 days to try it out.

The rest is up to you.

NOTHING RUNS LIKE A DEERE:

FETTT I




TIME MACHINE

75 YEARS AGO: MAY 1916

Life In Wartime

The winds of war drifted
from the battlefields to civil-
ian life—quite literally—as
elouds of chlorine and phos-
gene gas blew back from
nearby trenches into French
and Belgian villages. Both
Central and Allied forces had
been using gas for a year, and
the sight of children wearing
gas masks shook readers as
much then as it shakes TV
viewers today. While the
first respirators distributed
to civilians were crude, with
timely warnings, they pre-

A Lift For Loggers

Skidding logs from forest to
freight train was always an
exercise in brute force,

whether done by lumber |
gangs or elephants. To mech- [N

anize the operation, a lum-
berjack-turned-inventor
patented an aerial tractor,
featuring a trolley suspended
froma 2-in.-thick eable. A 35-
hp engine drove both a hoist-

that gripped the cable. Pacif-
1c Northwest loggers still use
aerial cables to transport
lumber, but their tractors

AVERTING DEATH FROM THE SKIES |

POPULAR
8 MECHANICS

MAGAMTINE

The men who kept America's
power grid humming in the
1940s faced peril from the py-
lons and lines they tended.
Threats included vicious
voltages, high-temperature
arcs and even shmpnel from
exploding ceramic insula-
tors. So they took extraordi-
nary precautions. When they
poked at overhead switches
with long hooked poles, they
donned two pairs of gloves—
one of horsehide, one of rub-
ber. Their coats were heavy
chrome leather, their hel-
mets armored with steel.

POPULAR
MECHANICS

Water Bug
Only a homebuilt amphibious
off-road vehicle could satisfy
the outdoorsman/do-it-yvour-
selfer who read PM in the
1960s. Our Bush Buggy came
to life as a combination of kit
assembly (for engine, trans-
mission and steering) and
home-shop construction. The
body was fashioned from ply-
wood, the pontoons from fi-
berglass-laminated styro-
foam. Not exactly a muscle
machine, the vehicle ran off a
d-hp engine on land and a bat-
tery-powered electric motor
on water.

vented casualties. stay on the ground.
50 YEARS AGO: MAY 1941
Power Suits Water Works

In the 18405, now-familiar
demons plagued California’s
agricultural empire: floods in
the North, drought in the
South, Officials gave the

green light to an engineering Baes =

golution worthy of Hercules,
The Central Valley Project
rerouted the San Joaquin
River and filled its bed with
water from the Sacramento.
The task required dams,
pumping stations, aqueducts B
and canals—and what at the
time was the greatest mus-
tering of construction equip-
ment in history,

Flying Stovepipe
On the drawing board even
then was the propulsion sys-
tem that will drive the X-30,
the Mach-25 vehicle now un-
der development by NASA
and the Air Force. That sys-
tem is the scramjet, or “fly-
ing stovepipe,” an engine
that would burn hydrogen

while air raced through its |

combustion chamber at su-
personic speed. Engineers
reported successfully dem-
onstrating components of a
seramjet ina 7000-mph shock
tunnel. One researcher com-

pared it to keeping a match lit
in an open convertible while
speeding along the Los An-
peles Freeway. M
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Paoh Indiana since 1972;
3,650 people,
1,260 babies,
2 floods,
2,647 auto claims [N State Farm agent
Y

&

even in a small town like this, things keep
changing. They put up a new church not far
from the courthouse last year. Families are
building houses. Babies are being born. And
every time something changes, someone’s
insurance coverage needs reviewing. That's
where Jeff Jones, Paoli’s State Farm agent
for the last 18 years, comes in.

Like State Farm agents across the country,
Jeff offers all his policyholders a free State
Farm Family Insurance Checkup. That helps
them make sure that no matter what's
changed, their insurance coverage won't be
out-of-date. Whether it's auto, home, life

or health insurance.

[n 18 years, about the only thing in Paoli that
hasn't changed is Jeff. And that's the way
folks in Paoli like it.

STATI FARM

a Like a good neighbor,
State Farm is there.

Siate Farm losurance Conpanies
Homa Oificss: Bloomingion, [kinoks

INSUNANCE
"
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Chevy S-10 EL. Better gas mueaye than the leading import. At a nice, low price.
Chevy S-10 EL is one of the lowest-priced pickups you can find. And it has better fuel
economy than the leading imported compact pickup. No wonder more truck owners switched
to Chevy last year than to any other truck* Think abnut it the next time you buy gas.

I Tﬁ'ﬂ 'z@
More People Are Winning With ff,.» -':.T.-'! nr Amenca TDDAY’S TRUCK IS CHEVROLET."
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News Of Tomorrow's Technology Today

Russia Designs Reusable Heavy-Lift Rockets

MOSCOW, USSR—Build-
ing on the Energia heavy-lift
rocket—bedrock of their
future space program—the
Soviets are proposing a
megabooster that could
wing its way back to Russia
like a shuttle after delivering
its payload.

All major components of
the system would be reus-
able, including the four
strap-on boosters. After sep-
aration, these would deploy
foldout wings and V-shaped
tails. Small jet engines would
then power them home.

The vehicle could hoist as
much as 150 tons into orbit,
outlifting the expendable
version of Energia by 50
tons. Instead of carrying
payloads piggyback, as En-

ergiadoes, the flyback boost-
er would house its cargo in a
long nose fairing,

Onee in orbit, the front of
the fairing would swing open
and a spring would pop the
payload into space. Then the
empty fairing would tele-
scope down over the boost-
er's forward end, shortening
the vehicle by 50 ft. and re-
balancing trim for reentry,

The Soviets have tested
seale models ina wind tunnel
and developed active cooling
systems to replace the ther-
mal-protection tiles used on
current shuttles. Other fea-
tures are lifted from the So-
viet space shuttle Buran.

Edliton; Apbe D
Assrstant Edibor: Greg Pope
Coninbuioe: Mike Fillon, O Fultz

But how soon the flyback | Concept shows jettisoned
hooster will take off depends | strap-on boosters
on the political and financial | Wings. In actual flight. wings
climate in the Soviet Union. | Would deploy after frecfall

Highlights This Month

M Coal Miner’s Robot—Four-legged
juggemaut slices out coal with waterjets.

W Flying Blind—Satellites bring home the
big jets, regardless of weather.

B Cruise Control—Future radar plane will
guard us against sub-launched missiles.

B Catching Rays—Superconcentrators
reproduce the Sun on Earth.

B Bombs Away—Navy's future strike
weapon swoops in from 20 miles away.

B Shooting Out Sparks—Star Wars
technology powers your car.

POPULAR MECHANICS ® MAY 1571

{Muore Tech Update on page 14)

13

$
“
g
B
E
3



e -
Air Surveil
HANSCOM AFB, MA—The
Strategie Defense Initiative
may shield the nation from
high-flying ballistic missiles,
but what will protect us
from ground-hugging cruise
missiles? The Air Force is
studying follow-ons to the
Airborne Warning And Con-

- R T,

2000
trol System (AWACS) that
would address that concern.
One proposal from General
Electrie features a modified
Boeing 747 that carries a
maonster phased-array radar
inside a 40-ton aerodynamic
plandome. Wind-tunnel tests
on & scale model have shown

| that a jet so burdened would
need eanards and tail end-
plates to keep stable,

The North American
Aerospace Defense Com-
mand (NORAD) wants the
radar to be acute enough to
detect submarine-launched
cruise missiles, while operat-
ing in a target-cluttered,
jammed environment. It's

Future AWALCS patrols North
American coast and alerts

FiA-18 to sub-launched cruise
missile, NORAD's nightmare.

likely that the system's sen-
sors will be tested in the Air
Foree's upgraded E-3A Sen-
try surveillance plane.

Flight testing of the 747-
based system would begin
after 1995,

Brighter Than 1000 Suns

P ILLLETRATICN BY ADDLPH E BROTRAAN

CHICAGO, IL—Solar con-
centrators can do everything
from heating bath water to
simulating nuclear blast ef-
fects. But engineers intend to
bring even more applications
to light as they push the tech-
nology beyond today's limits.

A concentrator tested last
summer at the University of
Chicago multiplied sunlight to
84,000 times its normal in-
tensity on Earth, besling the
previous mark by 40%. Phys-
icists there opted away from
normal optics, which shrink

an image of the Sun. Instead,
in their device, sunrays
bounced off a primary reflec-
tor and funneled through a

nonimaging cone of sap- |

phire, a gem with renowned
light-bending properties.

The resulting beam of light
unleashed 72 walls per
square millimeter, more ener-
gy than is generated at the
surface of the Sun itself. That
kind of power, say the re-
searchers, could separate
isotopes to refine nuclear
fuel, destroy hazardous

LANDIA PHOTO
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INCOMIMG
SLINLIGHT

Spokes hold Sandia’s glant lightweight reflector in paraboloid
shape as It focuses sunlight on sodium recefver.

wasle, or even energize big | thick sheel of stainless steel,

SAPPHIRE CONE
COMCENTREATOR

lasers for missile defense, an
application that has reported-
lyintrigued Israel.
Maanwhile, other re-
searchers have conceniraled
on making the primary reflec-
torbigger and cheaper. Tore-
place the standard heavy
glass mirror, engineers at
Dallas-based Solar Kinetics
have fabricated a huge, ul-

Chicago concentrator uses standard 16-in. telescope mirror with
sapphire cone to focus sunlight Into the brightest beam ever.

trathin stretched-membrane
reflactor. They took a 4-mil-

coated it with a shiny poly-
mer, and deformed it with
hydraulic and vacuum pres-
sures into a parabolic dish 23
ft. in diameter.

Sandia National Labs Is us-
ing the reflector 1o heat liquid
sodium and power a genera-
tor. The next step is a 36-ft.
dish to work with a Stirling
cycle engine in order to gen-
erale up to 25 kilowatts of
electricity.
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THE WEEDS WILL BE BACK NEXT
YEAR.WILLYOUR TRIMMER?

It happens all too frequently. You grab your trimmer, top
off the gas tank, and give it a crank.

It doesn't start.

A few more tries. Then another. And another. Something
rattles inside. Now, you're rattled.

You only bought the thing a few seasons ago. Repairs are
probably going to run half the cost of the trimmer. Some bargain.

If what you really want is eqmpmentynu can depend
on, see your Stihl dealer.

Every Stihl is built, and
tested, to what may be the
most exacting standards in the
industry. So it§ no mere coinci-
dence that a Stihl trimmer lasts.

Stihl. It’ll put an .
end to weeds. And, definitely,
any notion of bothering
with a discount trimmer.

STIHL

When You Depend Onlo
Depend On Stihl. -

€199} Sk Imeprpaarsind
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Squirt Gun
Coal Miner

ROLLA, MO

For years, |

coal miners have inhaled dan- =

gerous dust and risked cave- =

ins, even when working with
mechanized excavators. A
radical new machine should
eliminate both threats. It's
called RAPIERS (Room And
Pillar In-Seam Excavator/
Roof Supporter).

Instead of swinging a me-
chanical pick, RAPIERS
fires high-pressure water-
jetsas it juggernauts its way
into a coal seam. First, a pair
of jet-lances carve a horizon-
tal slot in the center of the
seam'’s face. Then jets slot
the top and bottom of the
face, and wedge-shaped cut-
ters move in to crush coal to-
warid the midface slot.

| \Waterjets first gouge slot in seam face’s center. Bottom wedge then fires |ets and drives into the base,
crushing coal toward the slot. Twin top wedges finish the job. RAPIERS' rear then waddles forward.

and RAPIERS walks for- | nel's eeiling until miners

Twao counterrotating arms
pather the coal pieces onto a
conveyor belt. Onece both top
and bottom wedges have
pushed forward, pistons at
the exeavator's rear retract,

ward to start anew,

By dampening the coal,
the waterjets keep dust ley-
els low. In addition, the top
wedpge can shore up the tun-

| insert support bolts,

The University of Missouri
and NASA’s Jet Propulsion
Laboratory have teamed to
build a prototype.

NASA's New Shuttle

EKENNEDY SPACE CEN-
TER, FL—In September,
engineers at Rockwell Inter-
national's Space Systems Di-
vision will begin mounting
orbitul-maneuvering rockets
on Endeavour. After final
checks, it will then be ready
totest its wings in 1992,
Workers have “scarred”
the new spacecraft for ex-
tended-duration missions
that could last up to 28 days.
That involves wiring and
plumbing the Shuttle to ac-
commodate beefed-up life-
support systems and extra

eryogenic hvdrogen and oxy- |

gen tanks to power fuel eells. §

For a 28-day flight, the

cryogenic tanks and nitrogen |

tanks for crew air would sit in
the rear of the payload bay.
The vehicle’s nose would
house a regenerable carbon
dioxide scrubber,

Endeavour will feature a
drap parachute to slow itself
during landings, easing wear
on brakes and tires. So far,
construction is on schedule
and under budget.

Workers prepare to mate
Endeavour's upper forward
fuselage with its crew
compartment.

Sweden’s Full-Tilt Express

STOCKHOLM, SWEDEN
—The forerunner to the Fas-
train proposzed for Florida
(see Tech Update, page 11,

July "90) is now whisking

Swedes at 125 miles per hour
between Stockholm and
Gothenburg. Built by ABB
Traction, the X2000 joins
Europe's growing army of

high-speed locomotives,

While it can’t match
France's TGV for raw speed,
ane thing the X2000 can do is
handle tight curves on exist-
ing track. The train employvs
body-tilting technology,

banking up to6¥:"in turns. In
addition, rubber components
in each bogie let axles follow
curves more freely.
Three-phase thyristor-
controlled engines produce
4400 horsepower and feature
the latest diagnostic
electronics. The
train’s aerodynamie
fiberglass nose is
shaped to withstand
eollisions with an elk,
# commaon problem on
Sweden's railroads.
X2000 barrels along
existing Swedish track
at 125 mph, taking
curves by tilting on
hydraulic cyfinders.

(Mare Tech Update on page 17)
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Touchdown Via Satellite

WALLOPS ISLAND, VA
—NASA and Honeywell
have demonstrated yvet an-
other use for the versatile
Global Positioning Satellite
system—a setup that puides
planes in for no-visibility
landings.

To test the idea, engineers
from Langley Research Cen-
ter rigged a Boeing 74T with
an arsenal of recorders and a
windowless cockpit in the

there, a flight erew flew the §
plane blind (an emergency

crew stood by in the exterior
flight deck).

GPSdata streamed in from
the satellites, both to the
flight deck and to a runway-
parked transceiver, which
alan broadeast its location to
the plane, The flight erew
made 36 blind landings with-
out a hitch.

The experiment's success

middle of the cabin. From | may position GPSasarivalto

TECH UPDATE

the microwave landing sys-
tems that airports are now
adopting. GPS could also
guide in spacecraft.

MAY 1991

Combined Starter/Alternator

SCHENECTADY, NY—A
single lightweight device can
tiurn over your car's engine
and then torn itself over to
powering the electrical sys-
tem. The combination start-

er/alternator incorporates
power electronics, a perma-
nent-magnet motor and a
novel set of planetary gears.
Twa 1-way cluteches handle
the transition between start-

TRANSDLUCER ROTOR STATOR

STATOR
WINDINGS

RING PRIMARY
GEAR CLUTCH PLANET
ROLLER GEAR
SECOMDARY

CLUTCH
~ROLLER

~PLANET
GEAR
CARRIER

CRAMNKSHAFT

In starter/alternator, gears multiply torque in starter mode, then
leck so crankshaft turns motor in 1-1 ratio, generating electricity.

er and alternator modes. In
starter mode, the car's bat-
tery powers the motor via a
DC-to-AC voltage inverter.
The primary cluteh locks up,
and the gearset multiplies
the motor's torque to crank
the engine to life.

Onee the engine is run-
ning, the secondary clutch
locks up and the primary
cluteh overruns. This locks
the crankshaft to the motor
shaft. The erankshaft now
delivers torque with no mul-
tiplieation straight back to
the motor, which now oper-
ates as an alternator. The re-
sulting AC current is then
converted to DC to charge
the battery.

Inventor Robert King of
General Eleetric's Research
and Development Center
claims the machine saves
weight and is one-third more
efficient than eonventional
alternators.

- -
Russia’s
Mini-Energia
MOSCOW, USSR—While
pressing ahead with develop-
ment of their herculean En-
ergia booster, the Soviets
appear to be hedging their
bets with a smaller eraft
based on the Energia’s first
and third stages.

Called Energia-M, the
new booster's core vehicle is
probably Energia's single-
engine upper stage, which
would normally be piggy-
backed into space on the
main 4-engine booster. The
two strap-on rockets also de-
rive from the big booster.

Energia-M could orbit 30-
ton payloads, outlifting any
UI.5, launch system,
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fMore Tech Update on page 18) 17

MIKE PLASTER PHOTD



LONDON PCTURES SERCE PHOTD

s 1 ECH (DA E es—

CHINA LARKE, CA—Smart
bombs have seized the
world's attention. But the
Navy is studying a new air-
to-surface weapon that may
make them all ohzolete.
Three teams of contractors
are vying to develop the Ad-
vanced Interdiction Weapon
System (AIWS). A highly
aeroidynamic winged bomb,
the vehicle can glide for more
than 20 miles before deliver-

' Smartest Bomb Yet

ing its warhead or releasing
submunitions,

Dropped from a strike jet,
the bomb deployvs wings and
shift= tail eontrol surfaces to
follow one of several stealthy
preprogrammed  flight
paths, Global Positioning
System satellites keep its in-
ertial puidance system up-to-
date as the vehicle heads to
its target. A video seeker
then puides the vehicle in to

' The Finishing Touch

COATBRIDGE, SCOT-
LAND—Hoping to whittle
factory costs, engineers are
training robots to do labor-
intensive finishing tasks on
manufactured components,
A Scottish robotics firm
has developed a machine that
automatically fettles, or
grinds away unwanted metal
from sand castings,. The ro-
bot must run blind since a
machine-vision system
wouldn't stand up in the
smoky, gritty environment.
Instead, the machine traces

Five-axis fettling robot grinds
off chunks of metal from sand-
cast engine block, guiding [tself
by monitoring friction.

the contours of the cast ob-
ject, monitoring friction on
the fettling wheel.

Meanwhile, at Sandia Na-
tional Laboratories, a robot
combines machine vision
with force sensors to bevel
machined components, The
technique allows the robot to
operate without human su-
pervision and compensates
for positioning errors,

18

| F-% drops one version

of ANUS. Vehicle
glided, banked
twice, then swooped
In for a low-level run
on Its target.

its final destination.
Once this base-
line version has

MeDONMNELL DOLGLAS FHOT0S

proved itself, an even smart-
er AIWS will communicate
with the aircraft to sharpen
precision.

The Navy plans to picka
development team for the

weapon later this year.

AIWS would have been the

workhorse weapon of the

now-canceled A-12 Avenger,

but is still slated for full-scale
| development in 1992,

_Star Wars Spark Plug

AUSTIN, TX—The inven-
tion of the hvperveloeity
weapon known as the railgun
sparkeid strategic-tdefense
research in the 1980s, Now
miniature railgun that's be-
ing developed at the [nl
sity of Texas may do s
sparking of its own—in
maotive engines.

Just as a radlgun cat-
apults a projectile to
great speeds, the rail
plug accelerates a jet
of hot ionized gas or
plasma. First a strong
voltage is applied to
two conducting rails.
That triggers an elec-
tric arc to leap be-
tween the rails,
igmiting and ionizing a
fuel mixture. The cur-
rent in the rails creates
an electromapnetic
foree that shoots the
plasma down the rail
plug.

The speed at which I
the plasma enters the
combustion chamber
sets off turbulence,
which inereases the
burning efficienecy,
boosting fuel economy,
reducing emissions

Vi
ime
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and suppressing engine
knock. The rail plug also
works well with leaner fuel
mixtures. Researchers be-
lieve it will need a lot more
electricity than a standard
plug, however. The technol-
ogy may also replace jet en-
gine igniters to improve
high-altitude flight. Tul

TCURRENT

— CERAMILC
INGLELATION

PLASMA,

s

—ACCELERATING
PLASMA
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" P ILLLSTRATION BY MARIC) FERSO

Current flowing through rails throws
plasma into combustion chamber,
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The company that introduced the first minivan now presents the first .

one with a driver’s minivan air bag: the 1991 Plymouth Voyager* M“amaﬂﬂ- Pwmum
So once again, we're leaving the competition spinning their wheels. The 1991 Voyager also offers available safety
features like 4-wheel anti-lock brakes, all-wheel drive, and standard rear seat shoulder beltst In addition, theresa
completely redesigned interior, including a new instrument panel and glove box. Plus contemporary styling outside.
In fact, 80% of all key parts are new on the Voyager. And you get 7 years or 70,000 miles of powertrain protection.¥
So for purchasing or leasing information, stop by your local Plymouth Dealer or call 1-800-PLYMOUTH.

NO OTHER
IINIVAN HAS OUR
STOPPING POWER.

Announcing the New 1991 Plymouth Voyager. The first minivan with an air bag.

*Minlvun adr bengy i fully effectve only when used with seat belr, tLap b=l on center rear seat. P miocts engine, powertrain and covers outerbody rust-through, See imsted warranty ol dealer.
Restrictions aggly. Buckle up bor safety! © Plymauth/Chrysler Corp., 1991



SURGEON GENERAL'S WARNING: Smoking
By Pregnant Women May Result in Fetal
Injury, Premature Birth, And Low Birth Weight.

0 Philip Morris Inc. 1580

Mfr's. suggested retail price.

Kings Lights: 11 mg "‘tar;" 0.7 mg nicotine—Kings: 14 mg
“"tar;" 1.0 mg nicoting av, per cigaretie by FTC mathod.



COMPARISON TEST . M&charucs

MAY 1599

*"'.'7 F ® Nonew Ameriean car in pecent memory has generated more anticipation
o -—GM 5 .FIIE'W Coupe and . than the Saturn: We've tracked this project from concept to production.
sedan flght for respect in And now the moment 6f truth 15 at hand—the road test, Saturn versus the

the world of subcom pacts world. Saturn’s mission—reclaiming territory that GM had all but ceded to
" Asian carmukers—is ambitious. To measure the mission's success, we as-
, sembled a fleet composed primarily of prominent Japanese mikes.
EYETE}NF%WAN' HUED Editor, What we have here istwo teats inone: Saturn sedan versus a selection of
%Mri"li'f{jtrﬂ Ut?‘ %eﬂ__l {?3355{:"{ Editor subeampaet 4-door best sellers, and Saturn coupe aguinst some of the most
VI TIOWH IO FIWRSEY o+ s potent pint-size hot rods. We think vou'll find the results intéresting.
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THE COUPES
A Matter Of Taste

The sports coupe buyer is considered
by many to be the most informed in
the market. This is the class of com-
ison buying. It's a showdown of
ooks, performance, image and value,
and the competition is fierce.

Saturn 5C
To start with, a good sports coupe has
to be good looking. Sitting low,
swoopy and slick, our bright-red test-
er turned heads everywhere we went,
and in California that's not easy.
Another essential ingredient is
driver positioning—well back from
the windshield and centered on the in-
strument panel and the controls,
Gearshift, switches, and climate
and radio controls must be easy to
reach. And the gauges should tell you
more than when it's time to call the
auto club. The Saturn SC has these.
But from an enthusiast's point of
view, performance is the ultimate
yardstick, and the Saturn SC meas-
ures up very well. We were pleazant-
ly surprised with its outstanding

handling, acceleration and braking,
which tGpFeci every instrumented
category of our testing.

The 123-hp 1.9-liter dohe 16-valve
engine mnkes all the right sounds, and
the chassis provides outstanding han-
dling and balance. Several testers
found the engine a little loud, and felt
the shift linkage still needed refine-
ment. But we all felt the Saturn SC
comes to the fight ready to win.

Acural als
The Integra came to our test as the
standard setter, and the handling tar-

't of the Saturn development team.

ts size, performance and price put it
acut above most of these cars.

The In 's 112-hp 1.8-liter dohe
engine is silky smooth throughout the
rev band and was the smoothest en-
gine and driveline in the test. Its
transmission gearing is well spaced
and crisp on the shift. The chassis is
sure-footed and was faster in the
high-speed slalom than its cousin, the
Honda CRX 8i.

The Integra's steering feel is light
—too light for some of our testers—
but excellent for tight parking.

Its interior is roomy and is comfort-
able for long hauls.

While we feel the Saturn chassis
team hit its mark in terms of competi-
tive handling, one of the Integra's
strengths is not so easily matched:
The Integra commands exceptional
resale value.

Honda CRX Si

The CRX is readily classifiable as a
sports car and readily converted for
guccessful showroom stock racing.
Honda's 108-hp 1.6-liter sohe 16-valve
engine pulls from the low end of the
tach with surprising authority. And
its chassis is so precise you'll feel you
have the hands of a violinist.

But as good as all that might be, it's
not for everyone, and it's surely not
for everyone every day. The CRX Si
is long on quality, economy, perform-
ance and fun, But it’s short on ride
comfort, it's limited to two passen-
gers, and it has high steering effort at
low speeds. Its ride is firm, which on
the long haul begins to get harsh.

You see where we're headed here,
The CRX 5iis a little car of limited
practicality. But it's cute and sexy,
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and g::ks impressive levels of low-
into its small exterior.

Isuzu | XS

The Impulse X8 is a shared platform
with the Geo Storm. The Storm got
the looks, the Impulse got the per-
formance. The XS is fitted with a 130-
hp 1.6-liter 16-valve twin-cam engine
that’s potent at top end, weak in the
lower ranges.

But the tipoff to this car's character
lies in two small fender badges: Han-
dling by Lotus. Put this car on a de-
manding stretch of back road and it
T;.lukly races to the front of the pack.

though there's body roll, the Im-
pulse is wonderfully precise, 'whether
the surface is smooth or corrugated.
The Impulse was more pure driving
fun than any ear in this group.

Front-seat space is , and the
bucket seats are well matched to the
car's handling potential. Rear-seat
room falls into the preschool catego-
ry, but luggage space is quite large.
Our only negative response to all-
around comfort lies in the area of noise
—there's a good deal of buzz from the
engine whenit’s wurking hard.

i . ."l"
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Nissan Sentra SE-R

Poise is the word that comes to mind
in connection with the Sentra SE-R.
Throughout our testing it looked
calm, it felt calm, yet it was quick and
pleasant to drive.

Designed to be the hot rod of the all-
new Sentra lineup, the SE-R is hauled
with verve by a new 140-hp dohe
2.0-liter engine, the most potent
powerplant in its class. Its 5-speed
transmission is light and accurate. Its
overall feel is one of refinement.

The most appealing aspect of the
Sentra's performance is its ability to
FEt from point A to point B. Relative-

y soft suspension and so-so OEM
tires limit its capabilities on twisty
roads, although it's free of any vices
other than resolute understeer.

On the other hand, ride quality is
excellent, and the quality of construc-
tion and materials is very high. Stirin
serious stoplight quickness and you

have a package that's a very satisfy-
ing blend of comfort and hustle.

Ford Escort GT
Designed in a joint engineering effort

with Mazda (it

lh [
=Ly .-:Tﬁ.}

SATURN 5C

shares the Protegé platform), the new
Escort is a welcome development of
the line and a much better car than its
predecessor.

In GT trim, the Escort uses the 127-
hp Mazda 1.8-liter dohe 16-valve
Four, an engine that would look right
at home in an open-wheel race car.

Of the 12 cars in our test, the Sat-
urns and the Escort drew the most
attention from sidewalk traffic and
produced the most inquiries.

However, we don't think the interi-
or matches the contemporary exteri-
or. Though spacious and comfortable,
the car feels dated with its high cowl
and seating position, and the seats
don’t measure up in lateral support.

While the interior isn't particularly
sporty, the Escort's all-around per-
formance is. The 1.8-liter Mazda en-
gine pulls well throughout its
npernt: range, and makes little
noise in tﬁung s0. Like the Sentra,
bngresswa driving produces much

y roll, but with no nasty surprises.

And we'd say the same for this car's

overall quality. The Escort is a solid
balanced blend of space,
comfort, looks and performance.

-




SATURN SHOWDOWN
SPECIFICATIONS AND DIMENSIONS

4. _FORDESCORT GT

BASE PRICE ENGIHE' EIIGIHE ENGINE TRANS- WHEEL-  LENGTH WIDTH TRACK CURB

MANUFACTURER PRICE DISPLACEMENT DRIVE  MISSIOM BASE  OVERALL OVERALL FRONT/REAR  WENGHT

MODEL AS TESTED [ebee) runuUi (h-b)  LAYOUT TYPE {in.} {in.] [Im.) (im.§ (i)

Acura IntegralsS S10.675 L4DOHC 18V 130 E6000mm Il §-spond 100.4 1729 674 58 1/58.1 2550
513,875 111.97834 121 (= 5000 rpm Iront manual

Ford Ezscort GT §11.484 L& DOHC 16Y 127 @ &500 rpm fron 5-speed 084 170.0 88.7 E5.556 5 2318
8§12 704 1122839 114 (@ 4500 rpm frant manual

Honda CRX Si §11,330 L4 50HC 16Y 108 @ 6000 rpm Irom S-spesd 80,6 148.5 65.9 57,1573 2174
511.330 87.0/1580 100 @ 5000 rpm front manual

Isuzu Impulse X5 §12 048 LADOHC 168V 130 @& &800 pm from Sspead 96.5 166.1 667 563553 241
513994 6g.9./1588 102 (= 4600 rpm froni manual

Missan Sentra SE-R £10,970 L4DOHC 16V 140 @ B400pm’  fronl S-apaad 857 170.3 658 56 5/55 5 2415
$13.485 121.9/1958 132 (& 4800 rpm frant manual

Saturmn SC 511,775 L4DOHC 18V 123 E6000pm’  Wont  S-spead 92 1758 675 568558 2375
514,465 11601901 121 i@ 4800 rpm frort il

THE SDANS
How Small Is Small?

Although we came much closerto a
consensus in the sedan portion of the

san's chassis engineers have done an
excellent job of giving the Sentra the
ride and feel of a larger car, some-
thing that can also be said for the inte-

short of true agility, its ride quality
and sound isolation are top drawer.
And it's this quality—all-around civil-
ization—that distinguishes the Sen-

Saturn Showdown, we were truly rior design team. In addition, new trafrom the rest of this group.
unanimous on only one point: Youcan materials have been lavished on seats
get a lot more for your money at the and trim, giving the whole package a Saturn SL2

small end of the sedan market today.

Nissan Sentra XE

Nissan's overall produet line has un-

dergone an amazing turnaround in the

Eaat three years, and the Sentraisthe
test proof. The new ear shares basic

platform dimensions with its stodgy

predecessor, but not much more, Nis-

high level of comfort and eye appeal.
Although Nissan's new 140-hp dohe
16-valve Four is limited to the Sentra
coupe, the line's old 90-hp 1.6-liter
sohe base engine has a new 16-valve
dohe eylinder head and 20 more hp to
with it. This is enough to stir the
gzntra sedan along quite respectably.
While the Sentra’s handling is still

Our Saturn sedan test car enjoyed an
edge, thanks to its optiunraki 123-h
dohe 16-valve Four. We asked for I:he
85-hp sohc engine, which powers the
basic car, but Saturn was apparently
unwilling to have this edition meas-
ured against its peers.

Another Saturn edge is its size—it
actually measures up as a small com-

SPECIFICATIONS AND DIMENSIONS

BASE ENGINE EMGINE EMGINE/  TRANS- WHEEL-  LEMGTH WIDTH THACK CURB
MANUFACTURER/ PRIGE DISPLACEMENT HP, HET/ DRIVE MISSION BASE  OVERALL OVERALL FRONT/REAR  WEGHT
MODEL A5 TESTED {elee) TOROUE (f.-b.)  LAYOUT TYPE {in.) i) {in.) fin.}) (F]
Honda Civiec EX §12078  LASOHC 18V mu %mw oni  4-spead oa4 1688 66.7 57.1/57.3 2412
$12,075 87.0/1580 front  mulomabc
Hyundai Excel GL SES00 L4 SOHC B1 (& 5500 rpm/ front! 4-spoad 538 168.3 533 54.7/528 2310
£10,285 B9 51488 81 @mrpm front awdomatic -
Nissan Sentra XE SB00/ L4DOHC 16V 1 mg front/ 4-speed 857 1703 858 56 Q/55.9 387
$10,625 97411597 from  swtomabic
Plymouth Sundance $B545 L4 BOHC 93 @ 4800 rpn'u' front 3-speed 87.0 177 67.3 E7.8/57.2 2654
SLA26 135.0/2213 122[@3200rpm  froml  sulomatic
Saturmn SL2 $10295 LADOHCI6V 123@6000mm/  fonll  4-spesd 1024 178.3 676 56.A/55.8 2345
$12,850 116011501 121 @ 4800rpm  fronl  sutomatic
Toyota Corolia LE §12,1480 L4DOMC 16V 102 @5800mmv front d-apead 86.7 1703 652 55.3/55.3 2352
§13,202 9681587 101 @4800rpm  froml  aulomatic
|
- | -
o — |
-

1. Tirmes from a steady-stals 40 to 70 mph. 2. Bast spasd achisved whils weaving through siven cones placed in line, 100 1. apart. Speeds provide index of iransient response.
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STEERING HRAKE FUEL ECONOMY ACCELERATION PASSING' BRAKING 7OO-FT." 200-FT.' EPACARGD EFPA INTERIOR
TYPETURNS SYSTEM (MG EFA eity/hwy. 0-60 MPH {sec.) ACCELERATION G0-0MPH SLALOM SKIDPAD VOLUME VOLUME
LOCK-TO-LOCK FRONT/REAR PM test Vi-MILE (sec. @ mph) 40-TOMPH{sec.)  (R.) imph) ] few. i) fem. L)
Powerrack & pinion’  F: 10.3-in. venlad disc/ 2428 B8 83 141 610 Ja 160 790
a5 A8 4-in. disc 248 167 @808
Power rack & pinion F:10.1-in. disc 280 a.0 B4 a7 6.2 I} 173 905
a R: 8.8-in. disc 28.0 16.8{@802
Manualrack & piniond  F. §.5-in, venied desc 23] B0 a2z 154 624 J8 .z iy
4.1 R: 8. 4-in. disc 281 168mald
Power rack & pinion F 9.7-in, veniad dse/ 2633 a6 az 146 B30 E.3 1.0 TAS
3.0 RA:10.1-n, disc 2T 17178
Power rack &pinion’  F- 8. 7-n. venlad disc 24732 B3 T8 134 B1.5 75 Iy 055
a3 R:9.1-in, gac 8.6 16.33 83.4
Powar rack & pinian F:9,9-in, veniod disc 2404 g5 T.B 139 63.4 B0 109 TE4
27 RA:8.7<4n. disc, ABS 217 171 (@ BD.4

pact—but since the basie car is priced
againat subcompacts, thisisanadvan-
tage vou can take to the bank.
Besides its acceleration, we were
impressed with the Saturn’s han-
dling, clearly the best in this group.
We were also impressed with Sat-
urn's braking—which was augmented
by an antilock system—as well as the
seating, the 4-speed automatic trans-
mizsion and the car's serviceability.
Twao traits keep this car from being
best in group. First, the engine’s
noise and vibration, acceptable in the
sporty coupe, is unacceptable here.
Second, ride harshness, which is Sat-

urn's tradeoff for lively handling.

Still, we see the Saturn as a serious
new contender in an increasingly come-
petitive field,

Honda Civic EX
Long the small-car pacesetters, Hon-
da's Civie lineup is headed for a major
revitalization this fall, and it's a good
bet the kids from Tokyo will advance
the state of the art onee again.
Meanwhile, the current edition no
longer appears to be king of the hill.
The Civie's great virtue continues
to be interior design that makes the
most of outside dimensions, particu-

larly in trunk space, and affords excel-
lent driver sightlines. Control layout
is another standard Honda strong
suit, as is solid construction and
standard equipment.

Performance, provided by the EX's
108-hp =ohe 16-valve 1.6-liter Four, is
good, but we found the 4-speed auto-
matie too willing to downshift. The
Civie strikes a very good balance in
the ride/handling tradeoff, and is de-
void of bad manners—if you discount
its over-assisted power steering.

Good as Honda is at packing lots of
space into small packages, though,
our biggest reservation about the

STEERING BRAKE FUEL ECONDMY ACCELERATION PASSING' BRAKING T00-FT." 200-FT.'  EPACARGD EPA INTERIOR
TYPETURNE SYSTEM {MPG EPA city ey, 0-60 MPH [z2e.) ACCELERATION GO-0MPH SLALOM SKIDPAD VOLUME VOLUME
LOCE-TO-LOCK FROMT/REAR PM fest Ya-MILE (s2c. & mph)  20-T0MPH [s2c.) (A.) {muph) (&) (e i) {ew. ft.)
Powes rack A psean’  F: 10,340, vented disc 24729 13.2 122 128 BO.O 75 120 T6.0
a7 R: 7. 1<in. drum 0.5 192@ 687
Power rack & pimon’  F.9.5-in. venied disc a2 16.0 18.4 145 591 72 93 B5.0
2.8 A: 7.0-in. drum 28.3 20.4 @ 851
Power rack & pinion’  F: 8.8-in. vanted disc/ 2736 142 146 13 601 74 1.7 955
27 R: 7 1-in. drum 283 1963 BA7
Powes rack & penian F:10.2-in. disc 237 17.0 16.2 138 58.0 7o 131 101.8
27 A7, 8-in. drum 253 21.0@ 6859
Powor rack & persan’  F28.8-in. venied disc/ &332 0.0 9.2 128 6.8 J8 1.8 aar
an F:8.7-in. disc, ABS 2748 17.5@ T8.1
Poweer rack & penian F: 8.4-in. veniod disc 25733 13.5 12.8 137 57.3 Lo 127 B4.0
HE R: 7 .8-m. drum s 19.3@ 708

1. G-lorce generated dunng sieady-stale travel around a 200-
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The Saturn 512 sedan [top) offers good front-seat legroom, excellent seating and attractive
appointmerts. New 1.9-liter dohe 1 &-valve alloy 4-cylinder engine ks peppy but nolsy. Saturn

-

)
Civic has to do with legroom. But if
you don’t top 6 ft., and you don't have
adult-size rear-seat passengers, the
Civie continues to be among the best
of breed.

Toyota Corolla LE
Here's a familiar face, due for a
change this fall. The Corolla's
strengths—quality construction, du-
rability and value—are also familiar,
and if reliable transportation is your
objective, this car is still a good bet.

While Corollas can be ordered in
lots of flavors, from bare bones to
sporty, our test car represents the
mainstream.

In 105-hp tune, the 16-valve 1.6-li-
ter dohe 4-cylinder engine is a solid
workhorse, thuuﬁ:lnllnw-&nd perform-

anee is sluggish, limited partly by the

26

SC coupe [below| provides first-rate handling.

3-speed auto, partly by tepid torque.
It also makes a fair amount of noise
when it's hurried.

Handling is deliberate, though
thoroughly predictable, with good
braking performance. Ride quality is
only average, but there's respectable
room inside, and comfortable seating.

Overall, we'd call the Corolla sedan
bland but solidly in touch with the
needs of small-family sedan buyers.

P Sundance
ile GM has been expending bar-
rages of ballyhoo on the Saturn chal-
lenge to the Japanese, it"s only fair to
note that the Sundance, and the
Dodge Shadow, have been out there
fighting this same battle for five years
—and with a fair measure of success.
Our test car was a fairly basic mod-

el, powered by Chrysler's venerable
92-hp 2.2-liter sohe Four with a 3-
speed automatie, This is a proven
powerplant, but it tends to be noisy
when it's pushed, and the 3-speed
isn't as smooth as some,

On the plus side, the Sundance was
predictable in the handling depart-
ment, and the overall level of fit and
finish compared well against the en-
tries from the Far East. We'd charac-
terize the roomy interior as relatively
spartan, sumetging that's reflected in
the car’s price.

i Excel GL
Hyundai staked out its U.S. market
claim by offering decent basic trans-
ﬂnrtntiun cars at attractive prices.
owever, in the past couple of years,
Hyundai's pricing has crept eloser to
the rest of the pack.

Facelifted last year, our Excel GL
has a pleasant, if somewhat generic,
look to it, and offers good interior
space, substandard trunk capacity.,

The Excel's 81-hp sohe Four has to
work hard to produce acceleration,
and its passing exposure times are
poor. Its real-world handling is also
unimpressive. Braking performance
rates ag no better than acceptable.

For all this, we still regard the basic
Excel as a good transportation buy.

Postscript

As we noted, this double test pits Sat-
urn against a selection of its chosen
eompetitors. Some key players were
absent. From the sedan side, the VW
Fox, Mazda Protegé, Isuzu Stylus
and Mitsubishi Mirage/Dodge Colt
come to mind. Among the coupes the
Dodge Shadow Turbo, Chevy Cava-
lier Z24 and Toyota Corolla GT-S are
conspicuous by their absence.

As aresult, we aren't prepared to
say that Saturn has beaten the Japa-
nese at their own game. But we are
prepared to say that it would be a mis-
take to omit the Saturn from your
small coupe or sedan shopping list.

The Saturn is an impressive
achievement, and an even better car
than we expected it to be. ™
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TECHNOLOGY

JOURNEY

Drilling miles into our planet’s crust,
engineers are pushing the frontiers of
technology and geology.

BY GREGORY T. POPE
PM lllustrations by Jeff Mangiat

@ Earth's face is familiar, but what lies beneath those
superficial features? No one knows—no one's been
down there. Theories about our planet’s inner self
emerge strictly from experiments earried out on the
surface. But geologists aren't satisfied with indirect
evidence. They want to peer right into the bowels of
the Earth for a first-hand look,

To do that means to drill miles into the planet’s
crust, opening geology’s finul frontier, Such super-
deep huit-H—:iul hed “telescopes into the Earth” by
their creators—challenge the limits of drilling teeh-
nology. Engineers must send machines into a hellish
environment, hemmed in by high pressure and hard
rock, and riddled with hot, corrosive fluids.

So far, the Soviet Union has shown the most inter-
est in meeting this challenge, with plans to complete
11 exploratory shafts by the year 2000, The deepest so
far, on the Kola Peninsula, east of Finland, has now
plunged well over 7' miles. The Soviets say they
won't stop until they're nearly 9 miles down. Mean-
while, a new shaft in the Ural Mountains will surpass
the Kola hole sometime in the mid-1990s. Germany
has also embarked on a superdeep project, aiming to
bore 6% miles under the Black Forest.

The United States, constrained by skimpy budgets,
has avoided getting caught up in & race to inner space,
The deepest that scientific drillers haveventured here
is 11,515 ft., at Cajon Pass on the San Andreas Fault,
Instead of burrowing headlong into thedepths, Amer-
icans Larget geological hot spots, sach as the fault
and the voleanoes of California and Alaska. These
well-aimed holes guarantee hig séientific pay-offs.

Nevertheless, the Soviet and German sites attract
German KTB drill navigates miles into the Earth with hydraulically
powered steering runners, controlled by Inclinometers and elec-

tronics. Eleciricity to power cutting head and hydraulics comes
from mud-driven turbine generator.
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JOURNEY TO THE CENTER OF THE EARTH
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The ungulded Kola drill wandered as much as
2700 fr. off vertical as it bored through gran-
Ite-based crust, penetrating near-surface are
depasits, two desper ore strata and a layer
of shattered rock.

hundreds of American scientists each
year, Not only have the boreholes pio-
neered superdeep technology, but
they're forcing researchers to rewrite
the rules of geology.

Kola miners

A good example is the Soviet hole at
Kola, now in its 21st year. In the mid-
"T0s, the Kola rig was supposed to
plunge through the legendary Conrad
discontinuity, thought by geophysi-
cists to be the interface between the
granite-based middle crust and ba-
salt-based lower crust. Their evi-
dence: seismic surveys, in which
experimenters send sonic blasts into
the ground, then time echoes from un-
derground rock layers. By analyzing
the change in sound-wave speeds, re-
searchers calculated that the granite-
basalt border lay 4% miles down. But
today, the Soviets are miles below
that level and have yet to hit basalt.

“In reality, we did not find a physi-
cal border,” says Boris N, Khakhaev,
mastermind of the Soviet superdeep
program. Director general of the qua-
si governmental deep-drilling outfit
NEDRA, Khakhaev spoke with Pop.
ULAR MECHANICS by telephone from
his home in Yaroslavl, 150 miles
northeast of Moscow. “This hole,” he
adds, “drastically changes our eon-
cept of deep structure in the Earth.”
Instead of marking the basalt border,
geologists now surmise, the phenom-
enon found by the seismic surveys
may be the roof of a granite sublayer
shattered by water that was squeezed
from shallower strata.

Not only has the Kola hole under-
mined geological assumptions, but
the project is also showing drillers
how unforgiving Mother Earth can
be. Emergencies are frequent, ad-
mits Khaﬁhuev. The most recent
came last November when loose rock
TV miles down crushed the interlock
between two lengths of drill pipe,
pinching off the shaft. “The fact is,” he
says, “that at very low depths, erys-
talline rocks are quite unstable and
subject to collapse”—another scien-
tifie surprise.

One lesson learned at Kola is the
importance of sinking as straight a
shaft as possible, The Kola hole cork-
serews into the ground, meandering
as far as 2700 ft. off the vertical. The
curvature puts dangerous strain and
wear on the drill pipe. In NEDRA's
two newest superdeep holes, Khak-
haev's crews address the problem
with a 2-pronged, gyroscopically sta-
bilized drill bit. Each of the bit's twin-

cutting heads iz powered by a sepa-

rate turbine motor that follows it

down into the hole. These downhole

turbines are themselves fixed to an

assembly that spins with enough an-
lar momentum to keep the whole
ill vertical.

the course

Having witnessed the Soviet tribula-
tions at Kola, Germany has sunk ama-
jor technological investment into its
superdeep project, the Kontinentales
Tiefbohrprogramm (KTB) in Bavar-
ia. Instead of a passive steering sys-
tem like the Russians', German
engineers have built active naviga-
tional equipment into their downhole
assembly.

Behind the cutting head, inclinome-
ters detect any deviation from the
vertical. The sensors then trigger one
of four hydraulic pistons to push a
runner against the side of the shaft,
forcing the cutter back on course.

“Une thing we've learned from the
Russians is that we have to use these
systems at shallow depths,” says Pe-
ter Kehrer, project co-director with
Germany's Geological Survey of Low-
er Saxony, “because if we don't keep
vertical at those levels, we'll never
make it.” To that end, drillers first
bored a shallow test hole to 13,120 ft.,
coring the rock for later analysis.
Now that the KTB hole is under way,
drillers can concentrate on staying
vertical to the depth of the test hole
and save the coring for the unprobed
deep layers.

While the Germans' steering sys-
tems are new and experimental, their
strategy for retrieving the downhole
assembly is more conservative,

Superdeep drillers must periodical-
ly pull their machinery to the surface
to replace drill bits and empty the
core barrel of rock samples. Tradi-
tionally, this involves “round-trip-
ping,” driller lingo for yanking the
whole drill pipe out of the shaft. Inthe
Soviet Union, NEDRA developed an
ingenious way of flushing the assem-
bly out of the hole. Operators reverse
the flow of drilling mud, a polymer-
based fluid that's pumped through the
drill pipe to drive a downhole turbine
and cool the cutting head. Flowing
backward, the mud propels the down-
hole machinery to the surface.

The Germans have chosen to stay
with the foolproof, if time-consuming,
round-tripping approach. To speed
the process, surface-rig robots quick-
ly unscrew, examine and stack pipe
lengths as they emerge from the hole,

Just like their Soviet counterparts,
the German drillers have met some
surprises. The KTB hole marks the
spot where two continental plates col-
lided and fused 350 million years ago.
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Sandia’s Long Valley Caldera drill sits atop a
volcano that last erupted 700,000 years ago,
with several thousand times the force of
Mount St. Helens. The drill will probe toward
maiten magma, a potential energy source.
Seismic surveys had suggested that
rock layers from each plate over-
lapped horizontally at the suture, But
once again, drilling revealed a differ-
ent picture: The collision triggered
folding and buckling that f'ar:kknifed
rock layers almost vertically.

More alarming was the suture's
high temperature. Last year, when
drillers completed the test hole, they
gauged the temperature at the bot-
tom to be a toasty 244° F—almost 72°
higher than expected. Since the Ger-
mans aren't about to push their equip-
ment past 572° F, the discovery
means that the KTB hole must stop
several miles short of its original goal.

Holes for heat

By contrast, drilling into scalding
temperatures is precisely the goal at
several locationsin the United States.
The hottest among current projects
lies near the California/Nevada bor-
der. The site is the Long Valley Cal-
dera, a collapsed voleanic crater that
probably caps a huge reservoir of mol-
ten rock, or magma.

Unlike the Soviets and Germans,
Long Valley drillers from Sandia Na-
tional Labs aren’t taking continuous
core samples. They're seeking simply
to verify the magma’s existence.
Lacking core-barrel equipment, with
its elastomerie seals and other heat-
sengitive parts, the Long Valley drill
can push on until temperatures hit
932° F—possibly as far as 20,000
ft.—creating the deepest scientific
holein the U.S.

Should drillers find the magma,
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step two would be to drill a second
hole straight into the 1000° F rock and
tap the heat to power steam genera-
tors for geothermal energy. To pene-
trate the magma chamber, waterjets
will probably blast ahead of the drill
bit, chilling the molten rock before
cutting into it. Converting the mag-
ma’s heat to energy, however, will
call for equipment not yet developed.
Meanwhile, geologists are now dig-
ging through a landslide of data froma
0370-ft. hole at Valles Caldera in New
Mexico, completed in 1988, The proj-
ect explored a complex voleanic sys-
tem that last blew its top 600 years
ago. It is America’s hottest, deepest
continuously cored hole.

Temperatures at the bottom hit
b63° F, a trial by fire for hot-drilling

Kola rig |left] ploneered technol-
ogy, now belng applied In new Urals rig
|above). German KTB rig [right) employs ro-
botic pipe handling for fast round-tripping.

* GRANE

technology. Engineers had to ad-lib
as problems arose, at one point toss-
ing iron bolts into the hole to sharpen
the cutting head. But the project was
completed on time and within budget,
proving that scientifie drills can han-
dle fiendish temperatures. “Right
now we could easily go to 650 to
750°," says Sandia project director
Peter Lysne.,

Why subject expensive equipment
to such punishment? Voleanoes, geol-
ogists say, remain one of Earth’s most
mysterious—and threatening—fea-
tures. “These are tremendously pow-
erful and dangerous systems,” says
Sandia geochemist John Eichel-
berger, “and we have a wealth of
hypotheses but little direct
observation.” P

[LEFT] G ARTHLIE BARBER PHOTOL INIDOUE] JOHMN BCHELBERGER PHOTO, JRIGHT] JAMES F. HAYS PHOTO
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COMPARISON TEST

TAKING
A BOW

Head to head in five open-bow sport boats. Plus a first

look at the new Volvo Penta 500 Duoprop.

BY JOHN WOOLDRIDGE; PM Photos by Skip Gandy

® Nothing beats a bowrider for top-

down, wind-in-yvour-hair fun. If

vour idea of a good time is to hit the
lake with tunes in the cassette play-
er, =kis in the locker, ieed drinks in
the cooler and no particular place to
go, then an open-bow runabout is
the perfect boat.

Bowriders combine sports-car
looks and performance with party-
platform roominess for a fun quo-
tient that tops the seale. It's no

waonder that the popularity of en-
closed-deck sport boats has fallen
off in recent vears while bowriders’
has soared. Once thought of as
strictly a small-boat design, the
multimission bowrider is now so
popular that it's offered in cruiser-
size hulls up to 24 ft. long,

The PM test team decided to tuke
i look at the new generation of big
bowriders and selected five of the
best 20-footers we could find, We

brought them to a chain of lakes,
near Orlando, Florida, and put
them through their paces. Power
for the fleet was supphed by Volvo
Penta 500 Duoprop sterndrives,
which are based on newly retooled
190-horse GM 5.0-liter V3 blocks.
Here's what we found.

Baja 208 Islander

We didn’t know what to expect with
the 208 Islander. 1t was our [irst
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BAJA 208 ISLANDER

look at 4 boat built by Ohio-based
Baja, a-.company with a name remi-
niscent of sunny beaches south of
the border. Well, it turns out we
should have expected a lot. With
zolid firsts in top-end speed, com-
fort factor (a combination of layout
and features), engine noise levels
and usable deck space, the 208 [s-
lander emerged as our comparison
test champ.

Plush design touches are every-
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where. Air scoops flow into molded
contours. Hull graphics are laminat -
e into the gelepat. An attractive
white grille covers the flush-mount-

cd horn. Pop-up eleats retract out of

sight until a button is pushed. A
handheld shower is built into the
swim platform. A eonvenlent elec-
trie lift opens the engine hateh.
Deep-pleated cushions cover each
interior surface and tightly hug
each contour. And last but not least,

aninnovative Coleman electrie cool-
or/heater, pspecially designed for
foud, is located beneath the passen-
ger-slde console,

While top speed was a brisk 50,3
mph, hole shot and performance-
course time lageed. Part of the
problem is the Islander's heavy
hull, which keeps engine noise to a
minimum but tends to slow it down.
Another problem is difficulty to pin
aturn. Instead of grabbing, the 1s-



TAKING A BOW

lander tends to slide wide in wheel-
lock turns,

But built-in quality and head-turn-
ing good looks are the Baja's strong
suits. Combine this with fleet-leading
speed and the [slander is one bow-
rider that deserves to take a bow,

Chaparral 2000 SL

Leading the fleet in overall perform-
ance, with second-place marks in top
speed and hole shot, and a first in han-
dling, the 2000 SL is a driver's favor-
ite. In addition, Chaparral kept the
2000 SL sleek with a hidden ladder in
the swim platform, aft cleats set in-
side the transom and bow rails an-
gled into the eockpit. The net effect is
a sporty runabout that satisfies style
an {Jerfurmance needs.

Although the 2000 SL was on the
small side in usable deck space, it
more than compensated by putting in
fleet-leading storage capacity.

Chaparral calls this boat a midline
model, but fit and finish is impressive.
Upholstery is topnotch. A bow cush-
ion converts the bow area into a sec-
ond sunpad. The sporty helm comes
with a tilt steering wheel and support-
ive bucket seats.

The anly minor glitches we could
find are cramped kneeroom beneath

TEST PARAMETERS

Boats were propped and tuned by Volvo
Penta. Top-and, acceleration and
performance course data are averages
of multiple runs with two riders and
malched fuel. Comfort factor is a
combination ol roominess, layout,
special features and sound damping.
Moise level is measured amidships at
wide-open throttie, Bold numbers on
each line indicate ranking in fleal.

the consoles for tall drivers and, un-
der full throttle, the 2000 SL is a bit
noisy. A little sound damping would
make this overall excellent boat even
better.

Stingray 596 ZPX
When it comes to performance, Sting-
rays run with the best. The 596 ZPX
was hole-ghot champ by a wide mar-
gin, and challenged the leaders in top-
speed and performance-course time.
With a pair of second-place rank-
ings in deck area and stowage space,
the 596 ZPX is also a champ at utiliz-

o

1. BAJA 208 ISLANDER

RINKER 206
CAPTIVA

LARSON 200 LEGACY

ing interior space. Among many fea-
tures of note are deep freeboards,
vent windows on the windshield,
high-backed buckets with good sup-
port and copious legroom beneath
the consoles. These features plus the
optimum use of interior space give the
boat high marks in comfort factor.

A shortage of nonglare above the
instrument panel, lack of footrests in
the deep footwells and a slight ten-
dency to oversteerin hard corners are
small nits to pick in the Stingray, a
solid performer that tied the Chapar-
ral overall for second place.

MAKEMODEL 2. (TIED) CHAPARRAL 2000 SL
LOA/Beam/Weight Fuel Capacity 21'/8°4773350 |b./43 gal 20'3/8' /2650 Ib./41 gal
Top-End Speed 1.50.3 mph, winner by a nosea 2. 50.1 mph, amang the elite 50-plus speedsiers
Acceleration 0-30 mph 5.7.15 sec.. slowed by hull weight 3. 6.22 sec., quick to plana
Performance Course 5.30.28 sec., siid wide through fums 1. 24.89 sec., pins wheel-lock lums with conviction
Deck Aren 1.77 66sg ﬂ.,wid; Eﬂmiﬂmnpﬂnﬁums 4, 70.62 sq. fi., limited by huge siowage space
Stowage Space 4.46.05 cu. fi., more than adequats 1. 53.41 cu. ft., ne opportunity missed

| _Noiss Level 1. 85 dBA, the sllent typs 4, 91 dBA, loudest by far
Fit And Finigh 2. Outstanding glasswork, custom-fit upholstery 3. Good upholstery, strong fundamantaks
Comiort Factor 1. {thed) Supart seats, legroom, grab ralls 3. Adequate but anug seating, low consoles
Price As Tested $19,150 320,045

Baja Boats, P.O. Box 151,
Bucyrus, OH 44820; (419) 562-5377

G Boats, P.O. Drawer 828,
M , G4 31630, (912) 6BS-T481

Attractive dash
with excellent

nonglare. Clear
view of ail

Padded wheel
and throttle

Ideally located.
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CHAPARRAL 2000 5L

Larson 200 Legacy

In a world of copycat boat builders,
Larson is an innovator, and the Lega-
cy 200 is the Minnesota-based compa-
ny’s latest cutting-edge creation.

The first thing you notice is the cur-
vilinear lines, from the rounded bow
cockpit to the semicircular sunpad to
the arced swim platform. Then, you
notice the unique features—remova-
ble table in the bow that convertstoa
cushion-topped sunpad, wraparound
bench seat in the main cockpit, fresh-
water sink and hidden Porta Potti.

These amenities, plus a second-

best ranking in noise level, give the
Legacy a fleet-leading mark in com-
fort factor. Another top ranking is in
fit and finish, a Larson hallmark.

In many ways, the Legacy was the
test team’s favorite boat. But the nu-
merous built-in features eat up stow-
age and deck space, and the result in
these categories is back-of-pack rank-
ings. Top-epeed and hole-shot marks
IIIEDE Lrﬂ.ilil);d ,pheut only slightly. And de-
spite the slower speeds, the Legacy
finished second on the performance
course, thanks to its superb handling.

Overall, the Legacy is a uniquely

much imitated by industry copyeats.

Rinker 206 Captiva
Affordability and practicality are by-
words for Rinker, and the 206 Captiva
is no exception. This boat scored well
in all ranked categories except those
affected by the company’s entry-level
philosophy—{fourth in comfort factor
and fifth in fit and finish.

For overall performance, the 206
Captiva scored surprisingly well. It
leaped out of the hole to finish second
in acceleration and clocked a close
third on the performance course,

Despite a spartan appearance, the
Captiva tied for second in sound
damping. It finished with solid thirds
in total stowage and deck area.

Legroom in the bow is tighter than
most, as is clearance beneath the
stainless-steel grab rails. Backrest
cushions against the consoles are a bit
thin. A portable cooler below the pas-
senger console, while a nice feature,
limits legroom, and the holding straps
wouldn’t stay fastened.

Not all boats are created equal, but
bowriders are among the most popu-
lar boats on the market. Builders give
them their best shots, and our test
fleet bore this out. ™

2.(TIED) STINGRAY 596 ZPX

3. LARSON 200 LEGACY

4. RINKER 206 CAPTIVA

19'5°/7'10°72480 1b./28 gal

20'/7 1172500 ib. 40 gal

20'6"/8'2°/2800 Ib./40 gal

3. 50.0 mph, tasi in a fas! fleat

5. 483 mph, quick enough tor skiing and thrills

4, 45.9 mph, slightly behind tha lead pack

1. 5.96 sec,, instant throflle response

4. 6.40 sec., not far off the leader's pace

2.6.16 sec., a jackrabbit out of the holg

4. 25,53 sac., no misbehaviar, near the leaders

2.25.42 sec,. handies like a dream

3. 25.47 sec,, a smooth operalar in cormers

2. 73,84 sq. fi.. room for the family to stretch oul

5.70.01 sa. 1., wraparound sealing eals up roam

3. 71.14 sq. ., sufficient for group comion

2.48.77 cu. i, excellent use of available space

5. 40.54 cu. 1., space filed with sxira features

3. 47.83 cu, 1., missed out anound the engine

3. 89 dBA, adequate but could be iImproved

2.(tied) BE dBA, solid construction values pay off

2. (tied) B8 dBA, offective sound damping

4. Midline approach, exposed fibanglass in intanor

1. Craftismaniike attenfion to detail

5. Spartan approach, but price leader

2. Comiortable seating. roomy layoul

1.{tied) Loaded with exiras, great seating

4. Adequate, bow needs more handholds, legroom

517,587

$23,880

$17.250

Siingray Boats, P.O. Box 689,
Hartgville, SC 28550: (B03) 383-4507
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Larson Boats, Paul Larson Memarial Dr.,
Litthe Falls, MM 56345: (612) 832-5481

Rinker Boats, 300 W._ Chicago St.,
Syracuse, IN 48567, (219) 457-5731

Good visibility
and protection
behind the
windscreen.
Excellent view of
all gauges. Smail,




TECHNOLOGY

EARTH'S NEW LOOK

Computer map-making techniques offer new perspectives for familiar places.

BY MICHAEL J. McDERMOTT, PM Photos by Roy Attaway

@ John Boecino's Intergraﬁh workstation gives him
a unigue perspective of the world. He most often
views the Earth through the big, high-resolution
monitors of this futuristic computer console. And
while the viewpoint it affords him might be vieari-
ous, the power of the Intergraph makes the world as
realistic as it would be to a seasoned traveler, and
yet far more accessible.

Boecino, who works for map publisher Hammond,
Ine., is one of a new breed of computerized map mak-
ers. Using state-of-the-art workstations, sophisti-
cated software and mathematically based plotting
solutions, these new-age cartographers can produce
extremely accurate, up-to-the-minute maps.

Computer cartographers are able to generate a
wide variety of projections, incorporate the thou-
sands of minute alterations that are constantly
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changing the face of the Earth and do it all almost in-
stantaneously. Map revision projects that used to
take months can now be done in a matter of minutes,
Maps can now be presented in ways that are more in-
formative and even entertaining. The Bonne projec-
tion of the world, for example, is heart-shaped.

The Intergraph used by Boceino is the Rolls-
Royce of computerized map makers, but even it has
not made the old ways obsolete. In the bowels of the
Hammond building, researchers pore over a collec-
tion of newspapers, journals and maps from around
the world—just as their predecessors have done for
centuries. They meticulously record changed
names, relocated cities, new roads, diverted rivers
and thousands of other constantly changing details.

Rather than just becoming notes on an index card,
this vast reservoir of information is now entered into
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Africa looks like a big potato in a



dxhﬁe electronic database that is up-
tantly. A second database
contains longitude and latitude infor-
mation for virtually every point on the
globe. Together, these textual and
linear databases give the new breed of
map makers the raw materials they
need to produce computerized
maps. 47
Interg'rnph workstations
are set up so that the com-
puter's horsepower is
used pri fm:h map
graphics. Depending |
on the level u?getaﬂ

amap ma:f uire as
tlayers |
of ﬁ{ T e Inter-
graph makes any
changes and pro-
duces new film in
minutes, a job that
would take artists
and draftsmen a cou-
ple of weeks. .
Hammond's comput-
erized map-making ef- %
forts tap another area of
old-world eraftsmanship. *
Hunched over an enormous
drafting table down the hall
from the Intergraph room,
Ernst Hofmann, a 68-year-old Vi-

ennese, pmd!.lﬂﬂﬂ topographic models

that are unmatched anywhere in the
world. Working sheets of aluminum
foil with wooden and metal probes, he
creates ineredibly detailed and accu-
rate landscapes.

Hofmann's pride is a “terra-sculp-
ture” process developed over a 37-
year career with Hammond. His huge
relief sculpture of the entire globe,
dubbed the Terrasphere, serves as
the model from which Hammond's
terrain and topographic maps are
photographed. His work
is one aspect of map
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making that likely will never be com-
terized.

What ties all these diverse ele-
ments together is a fractal-based for-
mula created by Mitchell Feigen-
baum, the same mathematician who

developed the formula for the predict-
ability of chaos. This fractal geometry
measures qualities, such as coast-
lines, that otherwise have no clear di-
mensions. The Feigenbaum formula
is used to make sure the degree of
irregularity remains constant over
var_','ing scales,
Computerization is just the
latest advanee ina quest for
maore accurate maps that
dates back to at least
1569. That was the
year Gerardus
Mercator first
published a flat
W mapofthe worE
¥ asa to
IS lici:ewﬁa mi;uth-
{ od of making
improved nau-
tical navigation
charts

As mﬁjdtu ged-
men, Mercator's

Ermst Hofmann's
Terrasphere Is
the model for
Hammond's maps.

maps were topnotch. All m;paiu di-
rections appeared as straight lines,
and land masses and bodies of water
retained the same shape as they a
pear on the globe, It became the fa
vored depiction among map

publishers, but that, cartographers

say, was unfortunate, since the
picture presented by the Mer-
o, cator projection bears little
resemblance to how the
world really looks.
All the meridians
(north-to-south lines)
on the Mercator pro-
| jection are evenly
, spaced vertical
. lines. The parallels
| {east-to-west lines)
| are horizontal and
/| spaced so their
| length has the same
' relation to the me-
¢ ridians as on a globe.
+ " But the meridians ona
! globe conv at high-
" er latitudes. They can't
" onaflat ma aotlmpanl
" lels have t.u drawn far-
" ther and farther apart to
% maintain t.hatrelatmnﬂl
" Most people, therefore, suﬁ'er
from the delusion that Gmenhndm

" a huge body of land relative to most of

the rest of the world. A glance at the
flube will quickly dispel that notion.
n fact, it's not just Greenland that is
distorted on the Mereator projection.
Only the equator is true to scale. The
farther north or south you go, the
the amount of distortion.

In fact, any attempt to project the
surface of the globe onto a flat map
will distort in at least three and often
all four of the following ways: Shapes
will be deformed, sizes will appear
larger or smaller than on the globe,
distances between amt: will be de-
picted as longer or , and direct
routes between points will not appear
as straight lines.

These distortions can be controlled
tosome d;gree by usmg different pro-
jections. For example
® Orthographic pru;iechnm present a
realistic view of the globe in visunal
terms. The increase in distortion to-
ward the edges matches the distor-
tion your eye no experiences
looking at a spherical object. Ortho-

graphic projections can show one
hemibzshereatatime, but distortion is
imited to the center area.

® Sinusoidal and Mollweide are both
equal-area, oval projections that
maintain the correct relative sizes of
all regions. The sinusoidal is pointed
at top and bottom, and its parallels
are truly spaced horizontal lines, Out-
er regions are severely distorted, but

Please turn (o a7
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MILLIONS INVESTED IN GUM DISEASE REMEDY

His first invention made him a success. His latest invention actually stops gum disease in 30 days!
BY GUY WAID AND PIERRE PASTEUR

scientist from Geneva, Switzer-

land, was himself troubled with
gingivitis and began searching for ways
to overcome the problem.

In the course of his research he dis-
covered that there was an absence of
gum disease in primitive cultures where
only roots and raw meat were eaten.
Eating such tough, fibrous foods stimu-
lated the gums and cleaned the teeth,
eliminating gum disease. With the
coming of civilization, diets shifted to
softer, refined foods; then plagque
buildup and gum disease appeared.

Dr. Woog reasoned that the natural
forces inherent
in eating raw
foods and meat
were the proper
ones for clean-
ing teeth and
massaging gums.

On the basis
of these studies,
Mr. Woog developed the first oscillat-
ing motor electric toothbrush, the
Broxodent®. In 1959 E.R. Squibb &
Sons introduced it in the United States
where it became a runaway success.

More than 150 other brands of elec-
tric toothbrushes have come on the
market since his invention. Yet they all
retain some serious disad vantages: bat-
tery powered models which cannot
achieve sufficient torque to produce an
efficient cleaning power; brushes with
a fast circular motion that can wear
away enamel and cause gums to bleed,
or which clog when used with tooth-
paste; or monojet irrigators that can
actually cause gums to bleed.

Dr. Woog's methodology has been
supparted by over 160 university clini-
cal tests. He is the recipient of numer-
ous honors for research and develop-
ment in biomedical and bioengineer-
ing sciences.

Dr. Woog's interest in his own gum
disease made him a success. But that
was not enough for his inquiring mind.
Dr. Woog realized that if an electric
toothbrush and an oral irrigator ware
combined with periodontal attach-

l n 1952, Philippe-Guy E. Woog, a

Dr. P.G. Woog

mentsin one machine, for the first time,
gum disease could actually be ar-
resied by a home dental system.
After 30 years ofexhaustive research,
design innovation, worldwide clinical
testing and a personal investment of
millions of dollars, Dr. Woog has created
a radically new remedy for tooth and

gum disease, the Dr. Woog* PerioSystem.
Built around a hydraulically-powered
handle energized by a 60 watt motor,
this system cleans teeth, loosens and
removes plaque. It stimulates gums
with absolutely no damage to sensi-
tive, even bleeding gums when used as
directed. And it's safe for family use.

U.S. Dental Research says: “You have a 75% chance
of developing gum disease"!

STOP BLEEDING & ARREST
GUM DISEASE IN 30 DAYS!

Simply Use

The Dr. Woog®
~ PerioSystem®
The 3-In-1
Home Professional
Periodontal System.

INSTEAD OF:
1) A A e

arnd

Geneva, Switzerland — Revolutionary
Swiss methodology arrests bleeding and
gum disease in less than 30 days. Plus it
eliminates 97% of plague. Proven by over
160 university climcal tests, worldwide.

100,000 Satisfied
Customers Worldwide

Dr. P.G. Woog, Ph.D., Toulouse University.
Irventor of the first electric toothbrush
(1956, owned by E.R. b';%;ihh& Sons as the
BROXODENT™ since 1968, He has
contributed to over 160 scientific papers.

More powerful than In k*
Yet only the hvdrulically-powered Woog gently
ard effortlessly massages your gums, strength-

ening them and eliminating disease.

“Arrests gum disease, stops bleeding guins

and prevents boss of teeth,” — Lrniversity of
Coltformia af Surn Francisoe
Safer than WalerPik"

17,000 micro-droplets of water and air per
second instantly shower away loosened
plague and debris, act as an hydraulic
toothpick and accelerate circulation,

Easier than hand flossi
Woog's 4 custom periodontal attachments
and micro-fractionated action reach, clean
and massage where other systems simply
can't ... even around orthodontics, brass or
chrome briddes, and partial dentures!

Risk FREE Trial
With so much to gain, shouldn't you call or
write today for a 30 day risk free trial?

Dr. Woog PerioSystem®
CCN Inc.. | Besearch Park. Depd. BOWS
Chester, CT 064121351, or call Toll-Free,

1-800-677-5556
(in Canada 1-800-999-4744)

i I pece FREE, Dhenstal C
- m‘nnm;cnl:rmu'ﬂ:ﬂﬁﬁ T Ll:uz.'s.1 =



Every TIME YOU Buy A Stantey Toor, |
You'rRe HELPING BUILD THE AMERICAN DREAM

Buy any tool now, during our ‘

“Help Stanley Build The American
Dream”™ program and we'll donate

money to Habitat for Humanity-

" .“h

o not-for-profit,

grass roots organization devoted to ‘
building and renovating homes for
people who otherwise would not be |
able to afford one.

Just tear off the Stanley proof-
of-purchase symbol on the package
and drop it into the special in-store
collection box. Or mail them to
Stanley.

You'll not only be doing things
right, you'll also be helping us do
the right thing. To find out about a
participating dealer near you,, call
203-827-5976.

helps you do things right.

© |90 Sumsdey Tisds, Dirivios ol The Scanbey Works
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HAND TOOLS

Keep at least one of these
metal cutters on hand—
for the sheer pleasure of it.

BY THOMAS KLENCK,
Associate Home Improvement
Editor; PM Photos by Stan Silver

® They may not be among the very
first tools that you'll own, but, sooner
or later you're bound to need a pair of
snips. These are the tools that handle
metal—and other tough sheet mate-
rials—in much the 2ame way that or-
dinary secissors are used on paper and
cloth. Like scissors, snips don't sim-
ply cut through the material, but
rather, shear through it by pushing
up the material on one gide of the cut-
line and down on the other side. The
shearing action is accomplished by
two sharp blades that slide by each
other and through the material,

The similarity with scissors ends
here, however, Snips are designed for

heavy-duty cutting power and utilize
high-leverage designs to work
through tough material, The simplest
type, generally referred to as a tin-
ner's snip, is characterized by long
handles and short, stout jaws. De-
pending on size, it will handle low-car-
bon cold-rolled steel that ranges from
23 to 16 gauge. Like most other tools,
snips come in 4 wide range of design
variations. The following is a collee-
tion of the more common types used in
home and industry.

1 Straight-pattern tinner's snip—
Simple in design and robust in con-
struction, the bagic tinner's snip is one
of the most common sheetmetal tools

POPULAR MECHANICS ® MAY 1591
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in the home and workshop. Charac-
terized by extra-wide, drop-forged
carbon-steel E’ewa, this tool handles
straight cuts best, but will accommo-
date gentle curves—especially in
lighter material. It's available in
lengths from 7 to 14 in. A longer madel
(16% in.) with very short jaws for ex-
tra leverage is called a bulldog-pat-
tern snip. The 12-in. Prosnip tool
shown costs about $§16. Contaet
American Tool Cos., Inc., 301 S. 13
St., Suite 600, Linealn, NE 68508,

2 Duckbill-pattern tinner’s
snip—The flattened jaws of this type
of snip allow it to cut much tighter
curves than its straight-pattern cous-
in. Because it cuts both left and right
curves moderately well without los-
ing straight-cutting eapabilities, the
versatile duckhill snip is popular with
homeowners and pros alike. It's avail-
able in the same range of sizes as the
gtraight pattern, and the 10-in. model
shown costs about $§13. Write to
American Tool Cos,, Ine., 301 S. 13
St., Suite 600, Lincoln, NE 68508,

3 Light-duty snip—This Handy-
shear snip by Stanley (about $8) han-
dles light-duty tasks in galvanized
sheetmetal, leather, heavy cardboard

JOURNAL

and similar materials. [t featuresa
gpring that automatically opens the
stainless-steel jaws after each cut, A
eatch incorporated at the ends of the
handles locks the jaws in the elosed
gition for storage. Write to Stinley
ools, Division of Stanley Works, 600
Myrtle St., New Britain, CT 06050,
4 Short straight-pattern snip
—This is the short, 7-in. vergion of
the straight-pattern tinner's snip
shown at left. Sealed down for lighter
waork and confined areas, it costs
about $10 from American Tool Cos.,
Ine., 301 5. 13 St., Suite 600, Lincoln,
NE 68508,
5 Light metal-cutting snip—Not all
gnipgs are desigmed for big jobs. This 7-
in.-long tool handles everything from
wire and paper to light sheetmetal,
and it's ideal for small-scale appliance
and electronics work. It features
straight jaws, solid forged-steel con-
struction and costs about §17. A
curved-jaw version is also available,
Contact Cooper Tools, P.O. Box 728,
Apex, NC27502.
6 Light metal- and wire-cutting
shears—Similar in purpose to the
tool above, this design Eat—:u spring-
loaded handles and a metal cateh to
lock the jaws shut for storage. The
handles are plastie sheathed for eom-
fort. This versatile tool handles many
materials and is offered in a short-jaw
version, as well. It costs about $16.
For more information, write to
Channellock, Inc., P.0). Box 519, [
Meadville, PA 16335,
7 Pipe and duct snip—If you've
ever tried to cut stove pipe e,
or metal duet to length,
you know that ordinary
snips are nol quite up to
the job. One side of the cut
is always curling the
wrong way which
makes a straight
cut impossible.
The unique tool
shown features

N

a d-piece juw that solves the problem.
A central cutter slides past twao side
jaws resulting in an 'Y/ -in.-wide eut, |
The strip removed by the central cut-
ter simply curls away from the cut-
line. This snip features a compound
lever action that amplifies cutting |
foree applied at the handles. It is also
pseful for eutting nonmetalliec sheet
materials such as fiberglass panels
and plastic laminates, It costs about
$21. Contact Cooper Tools, P.O. Box
T28, Apex, NC 27502,

8 Curve-cutting compound-action
snip—You may have heard this tool
being called an aviation snip. That's
because the spring-loaded, compound
leverage design was first developed
to handle the tough alloys used in the
aircraft industry. Today, it's become
the mainstay of just about all of the
sheetmetal trades. The linkage that
connects the jaws to the handles in-
ereases leverage without increasing
handle length. The model shown is de-
signed to cut curves that
move tothe right, A sim-
ilar model with reversed
jaws handles left curves,
Most manufacturers ad-

40
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here to a standard handle color cod-
ing: Red handles cut left, green
handles eut right. The cutting edges
are serrated for better gripping pow-
er. Write to the Ridge Tool Co., PO,
Box 739, Berea, OH 44017,

9 Straight-cutting compound-
action mlr—ﬂimitar in design to the
above model, this tool features flat-
tened, duckbill-type jaws that handle
straight cuts and wide curves, If
You're only going to own one pair of
eompound-action snips, this type is a
good choice. Color-coded yellow han-
dles signify straight cutting. This tool
costs about 20, For more informa-
tion, contact Channelloek, Ine., P.O.
Box 519, Meadville, PA 16335.

10 Replaceable-blade snip—The
Stanley Snipmaster snip looks like an
ordinary straight-pattern tinner's
snip, but has a unique special feature.

Serewed to each jaw is a blade that
can be replaced when the tool gets
dull. Because the hardened-steel
blades are independent, the body of
this tool can be made from a lighter
aluminum alloy for comfort and re-
duced fatigue. This 10-in.-long snip
(about $16) alzo comes in a 7- and 12-
in. size. Write to Stanley Tools, Divi-
sionof Stanley Works, 600 Myrtle St.,
New Britain, CT 06050.

11 Offset-pattern tinner's snip
—The straight line of ordinary tin-
ner’s snips can make them awkward
to use on long cuts—the handles and
vour hand are in line with the material
being cut. The bent handles of the off-
set snip keep your hands away
from the cut for extra safety
and ease of use. The 1{-in.-
long tool shown costs $20,
Others range up to 144
in. long, Write to - , &

Cooper Tools, P.0O. Box 728, Apex,
NC 27502,

12 Offset compound-action snip
—This tool is the compound-action
version of the basic offset tinner's snip
deseribed above. It handles straight
or curved cuts and comes in right- and
left-eurve models. Like standard
compound-action snips, the offset
type utilizes color-coded handles. It
costs about $17. For more informa-
tion, write to American Tool Cos.,
Ine., 301 5. 13 5t., Suite 600, Lincoln,
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NEW PRODUCT

ASPHALT
FIX

TEXT AND PHOTOS BY
ROSARIO CAPOTOSO,
Contributing Editor

@ A revolutionary new produect is
available for quickly and easily repair-
ing cracks in asphalt driveways.
Called Driveway Medie, it's an alter-
native to using crack fillers atpplied
with a caulk gun or putty knife. It's
made from tough polypropylene fab-
ric, backed with adhesive and impreg-
nated with rubberized asphalt. It's
sold in a 6-in.-wide x 9-ft.-long roll.
To make the repair, clean the area
of loose material and dirt, then unroll
the required length of pateh material,
and cut it to size with a razor knife,
Peel off the protective backing paper,
and smooth Driveway Medic over the
crack. You can lay two or more pieces
to cover
terial should be applied when the tem-
perature is higher than 50° F.

it or driving over it. You ean spread
driveway sealer on top of the repaired
area and the rest of the driveway.
The test patches on my driveway
have been down for eight months,
during which time there have been a
number of hot/cold eyeles and plenty

as new as the day it was applied.

about $10 at hardware stores and
home centers. Contact Co-Fair
Corp., 3707 W. Touhy Ave., Lincoln-
wood, [L 60645, ™

cracked areas, The ma- §

Press down the patch by walkingon |

A roll of Driveway Medic costs g

Driveway Medic is a durable adhesive-backed

polypropylens
berized asphailt. Apply it over driveway cracic as if it were a piece of tape.

of rainand auto traffic. The stufflooks = y

1 Unrali

Driveway Medic along the length
of the crack, cut it to length with a razor
knife, then peel off backing paper.

BOOK REVIEW

@ Many people don't need a plumbing
book, especially one that's this com-
plete, They either rely on plumbers to
do the work or on store clerks to ex-
lain how the work should be done.
ut if you want to be more involved,
this book is for you.

Written by journalist Merle Hen-
kenius, this vuJIu.me is loaded with in-
formation, from tips on faucet repair,
drain cleaning and toilet trouble-

shooting, to the more arcane aspects
of the plumbing trade, like proper
venting techniques—something most
plumbing books avoid because the
subject is so difficult—installing and
maintaining underground sprinklers,
septic systems, water wells and much
more.

The book is profusely illustrated
with clear, friendly drawings and
sharp black-and-white photography.
But its most impressive trait is its lit-
erate and thoughtful text, It’s so rare
to find a technical book that is so well
written. Called the Homeowner’s
Complete Guide T'o Plumbing, the
book is published by Meredith Press,
150 E. 52nd St., New York, NY
10022, It's available at bookstores for
$32.95. —Steven Willson
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fabric impregnated with rub-

2 Press the patch over the crack. Uise more
than one plece for large cracked areas. Seal
over the patch If you wish.
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A CUT
ABOVE

A contemporary cutting
board for any kitchen.

BY ROSARIO CAPOTOSTO,
Contributing Editor

® This jumbo-sized cutting board will
quickly become a favorite in your
kitchen. Sized to bridge the sink, you
can use it no matter how cluttered
our counters get while you cook. Its
ge opening allows waste cuttings to
drop through into the sink.

e built it out of hard maple be-
cause it is a dense, close-grained wood
that is easy to clean and one that re-
sists knife cuts,

P ring the stock
Rip the boards to width as shown and
crosscut them slightly oversize to al-
low for end trimming (Photo 1). Ar-
range the pieces with the annual rings
facing alternatel i,]' up and down. Mark
the outline for the cutout and cross-
lines to locate the biscuits that join the
strips together (Photo 2). Leave
enough room when laying out the bis-
cuits around the cutout so you won't
hit them when making the cutout.
Adjust the biscuit joiner to cut a
slot for a No. 10 biscuit and set its
fence to cut the slot ¥/, in. from the
top and bottom surfaces of the board.
Cut for six pairs of biscuits along each
joint (Photo 3).

Color photo: 1R Ros

Photo styfist: Gabe Hemck
Black-and-white photos: Rosario Capatasio
Technilcal art: Eugene Thampion

: 3 Secure workplece In a vise to quickly
and safely cut the slots. Align fence by eye,
and plunge cutter into the workplece.

1 Rip wide boards to narrow widths, then
reassemble them with their annual rings
alternately inverted to prevent warping.

L [ e W) PO B |
& Glue the blscults into one side of each

member [except last member). A small
squeeze bottle makes dispensing easier.

& Align the pleces and mark for cutout and
biscuit slot centerlines. Leave ample clear-
ance for blscults around the cutout.

5 Dry fit the pleces together first. Support
the clamps on blocks, push parts together
by hand, then tighten the clamps.
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Glue up
‘We used water-resistant plastic resin
glue to join the ripped pieces togeth-
er. This glue allows an open assembly
time of about 10 minutes, so work
quickly. Begin by gluing the biscuits
into the slots in one member of each
mating pair (Photo 4). Dispense the
ELL:E from a small plastic bottle (the
ind used to apply hair tint). Insert
the biscuits, then dry clamp to check
for fit, Spread glue over all the edge
joints and biscuit edges with a small
rush. Push the pieces together and

clamp them (Photos 5 and 6).
Shaping the board

‘When the cutting board is completely
glued up and the glue has dried, use a
cabinet scraper to level the board,
then trim it to length (Photo 7).

Next, bore 1-in.-dia. holes at the
corners of the cutout. Clamp a
straight stick across the cutting board
to guide a sabre saw while cutting
between the holes (Photos 8 and 9).
Saw each outside corner round, and
use the router with a ¥ ,4-in.-rad. cor-
ner-rounding bit to ease all corners.

Next, clamp the cutting board in a
vise and cut tﬁe finger grip with a %-
in.-dia. core box bit. Attach a wide
fence to the router to keep it stable
(Photo 10).

Finishing the cutting board

We used Behlen's Master Salad Bowl
Finish on the cutting board. Sand the
cutting board using 120-, 220- and
320-grit sandpaper. Apply the finish
with a lintfree white rag. Allow 6
hours drying time before recoating,
and gand with 400-grit paper be-
tween coats. Allow the last coat todry
24 hours, then rub it out with 4/0 steel
wool. Allow the finish to harden for 72
hours. This finish is available at paint
and hardware stores and from many
woodworking supply catalogs. ™™
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CUTTING BOARD
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& Squeeze out several small beads of glue,
then use a short-hair glue brush to quickly

spread it evenly along the edge.

8 Begin cutout by boring holes at corners.
We used a drill guide and Stanley Power
Bore bit for clean holes.
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¥ Clamp a stick across cutting board to
gulde the sabre saw when making cutout.
Sand and file away saw maris.

7 After the glue has dried, clean off the
surface with a cabinet scraper. This aiso re-

10 Stand the cutting board In a vise, and
attach a wide fence to the router for addl-

tional stabllity to cut finger groove.
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NEW PRODUCTS
GREEN TEAM

24 tools for easier yard work.

BY ROY BERENDSOHN,
Assistant Home Improvement Editor

Different Tack

Ariens takes a different tack with its mulching
mowers by giving them side discharge and rear
bagging capacity for times when vou don’t want
to muleh, such as when cutting wet or tall grass
or cutting during the spring and fall when the
weather is cool. The LM21S (shown) comes with
a 21-in. steel deck, a side discharge chute and a
mulching cover (inset, top left) to prevent side
discharge. Both are designed to be quickly in-
terchanged. To improve mulching efficiency,
the company has introduced the Mulchmaster
{right, about $17 extra). Fit the plastic insert in
the mower’s rear discharge chute, and it forces
clippings to be repeatedly recut. A dethatcher [
attachment (about $70) is also available. The
LM21S is powered by a 5-hp Tecumseh engine 7
and is covered by a 5-year warranty. It costs (g

about $600 (without accessories) at hardware §
stores and outdoor power equipment dealers, [k
For more information about the mower and its §E

attachments, write to Ariens, 655 W. Ryan St., |

Brillion, WI 54110-1088.

Tow It, Then Stow It

1 Tow this seed spreader behind your
tractor, then put it away. It's de-
signed for minimum maintenance and
¢ years of use, Its gears stay clean be-
B cause they're enclosed and self-lubri-
cating, Its agitator wire is stainless
| steelsoit won't rust, and its tow baris
finished with a black-powder coating,
Its polyethylene plastic hopper can't
rust and is impact resistant, It has a
90-pound capacity, tow-bar-mounted
il on/off control lever and a 4- to B-ft.
spread path. It costs about $60 at
hardware stores and lawn and garden
| centers. Write to Quaker Indus-

s tries, Ltd., 90 MeMillen Rd., Anti-
b och, IL 60002, ]
$ : : Digin
; o~ Molded from polycarbonate resin,
Over The Edge this trowel is :-ihjupt::] with comfortable
For a manicured lawn, you can form a L~ " use in mind, Pﬁpﬂﬂ:iﬂl]y for gar-
straight or bevel edge around side- deners with arthritiz or carpal tun-
walks, patios and driveways with the nel syndrome. [ts shape allows your
1%-hp Weed Eater electric edger. wrist to remain straight while you are
The 12%-pound edger has six cutting digging, and its handle is offset from
positions that work up to 1 in. deep, the blade so you can more easily
and the tool has a blade brake that scrape and scoop with it than with
stops the cutting in 3 seconds. It costs conventional models. It costs about
about $100 at outdoor power equip- $12, plus #4 shipping (37 shipping for
ment dealers. Contact PoulanWeed Alaska, Hawaii and Canada), from
Eater, P.O. Box 9329, Shreveport, Walt Nicke Co., 36 McLeod La., P.O.
LA 71138, Box 433, Topsfield, MA 01983,
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Fork It Over

Ames has introduced a
5-tine fork designed for [
turning compost (right). |5
Its tines are closer to- [

ether than comparable |
orks. It has a 36-in.-
long hardwood handle
with a D-grip. It costs
about $36 at hardware
stores. The long-han-
dled yard tools (far
right) are easier on your
hands because they have
foam-cushioned handles
that won't absorb dirt. Included in the line are hedge shears
($28), lopping shears (325), a plastic leaf rake (314), a stee] §
leaf rake ($15), a garden hoe ($17), a bow rake ($20) and a
long ehovel ($20). They are sold at hardware stores and
home centers. Write Ames Lawn and Garden Tools, P.O.
Box 1774, Parkersburg, WV 26102,

About Time

Thread this timer on an outdoor fau-
cet, then set the daily water cycle. It
can water in 15-minute intervals for 3
hours. It has an override feature for
other watering chores. The timer is
powered by two
AA batteries (not
included), and
costs about 330 at
hardware stores
and lawn and
garden centers,
For information,
write Melnor In-
dustries, 1 Carol
Pl., Moonachie,

—
——

| Turn

Around \ .‘
Use this 10-in. string

trimmer one way for

¢lean cutting around
vertical surfaces, then

| twist a knob (at arrow) s
| toturn the head $0° to con-
vert it into an edger. A
2.B-amp, Y-hp motor spins

NJ 07074. the line head with automatie
line advance, To replace the
Cost Cutter line head, just pull it off and slip

on the new one. It costs abou
$45 at hardware stores
Contact Paramount,
5020 Flournoy-Lucas
Rd., Shreveport, LA

Homelite's 12-hp riding lawn tractor
shares features with more expensive
machines, With the bagging attach-
ment shown, it costs about $1800 at
outdoor power equipment dealers. It

An Easy Switch

This riding mower switches from
mulching to side discharge by remov-
ing two nuts and bolts, or it converts
to a rear bagger. It cuts grass up to
3% in, tallandis powered by a 10-hp 4-
cyele engine and a 5-speed transmis-
sion. The mower costs about $1900 at
Simplicity dealers (grass catcher,
$320 extra). Write Simplicity Manu-
facturing, Inc., 500 N. Spring 5t.,

has a 6-speed transmission, a key 71129, Port Washington, W1 53074,
start and a 40-in. 6-position deck. The
tractor is powered by a 12-hp Briggs | Articulate

and Stratton 4-cycle engine. Both the
tractor and engine are covered by a 2-
year warranty. Write to Homelite,
P. DT, Box 7047, Charlotte,

_~wide turf tires to reduce damage on

Husqvarna introduces an articulating
rear-wheel mower with a 7-in. cutting
diameter. It's powered by a 12-hp,
Briggs and Stratton Industrial/Com-
mercial engine while a 5-speed trans-
axle allows vou to matcﬁe:peed to
mowing conditions. The mower is
equipped with 16-in.-dia. * 6%-in.-

soft ground, The free-floating 38-
in. steel deck has three blades to en-
sure an even cut. Sold at Husgvar-
a dealers, the 970-12 costs about
$3500 ($3900 with 6-bushel grass
¥ catcher). Contact Husqvarna For-
est and Garden Co., %07 W. Irving
| Park Rd., Itasca, 1L 60143.
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Hang In There

Organize your garage with these storage system compo-
nents that attach to perforated hardboard or 34-in.-long
mounting strips. The strips ean be screwed to studs or to
drywall with appropriate fasteners. A variety of hooks,
straps, plastic shelves or bins are available. The Work
Space System is sold in sets for about $13 at hardware stores
and home centers. For more information, contact Rubber-
maid, Inc., 1147 Akron Rd., Wooster, OH 44691.

Also from Rubber-
maid, this 26-pound cart
made from impact-resis-
tant plastic carries up to
200 pounds. It's designed
for stability and costs $70
at hardware stores and
home centers. Write
Rubbermaid Specialty
Products Division, 6250
N. Honeytown Rd.,

Smithville, OH 44677,

Muich Master

Bolens has introduced a new system
for its riding mowers that mulches
grass with four separate blades.
First, the main elockwise-spinning
blade under the deck cuts grass from 1
to 4 in. high. Then, the clippings are
forced into a mulching attachment
(see drawing) that has three blades
spinning counterclockwise. The 14-hp
S5T140 mower (mulching attachment
included) shown, with a 42-in. deck,
costs about $3800 at Bolens outdoor
power equipment dealers. It ean ret-
g rofit some older

Bolen tractors.
For more infor-
mation, write to
Garden Way,
s Inc., 102nd St.,
o Ninth  Ave,,
Troy, NY 12180,
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No-Spill Nozzle
This nozzle starts pouring when you
want it to and stops when the tank is
full, says the manufacturer. Lift the
nozzle out and a slide valve seals off
the container. The nozzle's concealed
vent directs fuel vapors back into the
can. It costs about $12 at power
equipment dealers. Contact Vemco,
Ine., P.0O. Box 335, Dion S8t., Em-
mett, 11 B3617.

Stewart Ave., Wausau,

The Old Soft Shoe

These shovels have a synthetic
automotive-grade rubber pad fit-
i ted over the blade’s lip to cushion
your foot as you step down on it.
They are sold at hardware
stores and lawn and garden
centers, and cost from
221 to $24. For more
information, write
, to Union Tools, 500 Dublin
Ave., P.0O. Box 1940,
Columbus, OH 43216,

Get A
Grip
Adjust the cutting
opening of these prun-
ers for flower stems or
shrub work. The prun-
er's cutlery steel blades
have a nonstick coating, a
wire-cutting notch, and a
sap groove. An ambidex-
trous safety latch on the
top nylon handle allows
one-handed use. The
pruners cost about $25 at
en centers and hardware stores.

or more information, write to Fisk-
ars Manufacturing Corp., 7811 W,
I 54401,

Clean Up

The Karcher 570 electric power wash-
er is designed to be compact and pow-
erful. It delivers 150 to 1000 psi water

ressure and comes with a 33-ft.-long
Kigh—pre&sure hose, trigger gun, 20-
in.-long spray wand and wash brush.
It costs about $530 at outdoor power
equipment dealers and home centers.
Write to Alfred Karcher, Inc., P.O.
Box 778, Browertown Rd. and An-
drews Dr., West Paterson, NJ
07424. ™
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BY NORMAN BECKER, P.E., Contributing Editor

Chimney Cricket

We would certainly appreciate your
suggestions to correct a persistent
leak in our roof by the chimney. This
leak is causing water damage to the
ceiling by the fireplace in our living
room. My husband's efforts to tar the
edges between the roof and chimney
help for a while but don't correct the
problem. We replaced the roof, but
that made no difference. Will a sad-
dle from the roof to the chimney
help? VERNA DRAKE

WATSEKA, IL

A cricket falso called a saddle)
should solve the problem. Based on
the photo that you sent, your chimney
is about 4 ft. wide. Whenever the
width of a chimney located along the
slope of a roof 1s more than 2 fi., a
cricket should join the roofand chim-
ney. The cricket prevents debris or
snow and ice from piling up behind
the chimney. This can cause rain or
melting snow to back up under the
shingles and leak into the house. The
cricket also deflects water running
down the roof around the chimney.

The cricket's slope should be the
same as that of the roof. If the cricket
is large and exposed to view, it should
be epvered with the same shingles as
those on the restof the roof. A smallor
nonexposed cricket can be covered |
with metal. The joints between the
cricket and chimney, and the cricket

and roof, should be flashed.

Flame Spread

Can you tell me what “Flame Spread

200 or less” means? I saw it on a label

on the back of a4 x 8 plywood panel

that had a decorative finish.
PAULMAUCH
MT. VIEW, CA

Flame spread is the propagation of a
flame over a surface. The flame-
spread rating classifies the fire haz-
ard potential of different building
materials. It is based on tests per-
formed by independent labs using
procedures developed by Underwrit-
ers Laboratories. Inorganic materi-
als and untreated red oak provide the
range against which flame-spread
ratings are made. Inorganic materi-

ALLUSTRATIONS BY EL LIFINSD

A wide chimney shouid have a cricket, also known as a saddle, bullt behind it. This prevents |
debris, snow and ice from accumulating behind the chimney, causing roof leaks.

als, which include concrete, cement-
asbestos board and metal, have a
flame spread of 0. Untreated red oak
has a flame spread of 100.

Building codes require materials
that have a low flame-spread rating
(0-25) to be used in fire escape routes,
such as in stairways and exits. Where |
passageways and corridors are not
part of an enclosed exit, the flame- |
spread rating of the material should
not exceed 75. Materials used for in-
terior walls and ceilings generally
have a flame-spread classification of
200 or less. This includes most un-
treated plywood or paneling.

Squeak Cures

After reading the column on
“Squeaking Floors” in Homeowners
Clinic (page 88, August '90), Fred
Graca of Antioch, Illinois, sent in his
suggestions.

If you are re airir‘ijg a squeaking floor,
use 1%&-in.-long drywall screws in-
stead of nails to attach the plywood to
the joist. Drywall screws don't re-
quire predrilling a hole and will eoun-
tersink themselves, They hold tighter
than nails and won't come looge even if
the wood shrinks.

In my area, where a typical year
sees temperatures go from subzero to
more than 100° F and humidity from
0% to 1009, some contractors use
these screws, instead of nails, on out-
door decks so everything stays tight.
I used drywall serews when [ built my
deck two years ago, and every board
is as tight as when it was attached.

Day & Night Search

I had a gas-fired water heater made
by the Day & Night Manufacturing
Co. installed in my home when it was
built in 1958, It still works, but may go
out at any time. [ would like to know if
it's still being produced. Thanks for
any information. SIMON HAYDEL

NEWORLEANS, LA

Day & Night water heaters are no
longer being manufactured. Howeu-
er, there are a number of other good-
guality gas-fired water heaters on the
market to ¢ from. Check with a
plumbing supply store. ™

DO YOU HAVE A HOME-MAINTENANCE
OR REPAIR PROBLEM?

Just ask Norman about it. Send your question fo |
Homeowners Clinic, Popular Mechanics, 224
West 57th 51, New York, 10018, While letters
cannof be answered individually, problems of gen-
eral interest will be discussed in the column, For |
rare ome- irand maintenance help, get PM's
Home Care Guide, £5 85 postpaid. Send your or-
derfs) to Popular Mechamies, 1014, Radiw City
Biation, New York, NY 10101 |
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No other training—in school, on the job,
anywhere—shows you how to troubleshoot and
service computers like NRI
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HOME
IMPROVEMENT

BY GARY BRANSON
PM lllustrations
by George Retseck

Repairing
Concrete Steps

At

1A :hmulydehhunm
crete with a wire brush. Concrete patch
will bond poorly unless corner s prepared.

® The corners on concrete steps tend
to get cracked and damaged over the
winter, This was once a tough repair,
but today's conerete bonding prod-
uets help make the job easier and in-
crease the odds of alonglasting patch.

First, using a steel-wire brush, re-
move the loose concrete particles,
wﬂrkinﬂiuwntoa firm surface, Next,
apply a latex bonding liquid to the re-
pair area (some concrete patch prod-
ucts contain this adhesive). Ina
cardboard mixing pail, available at

CONCRETE |
| BONDING
|aul-ltiw£

1€ Mix concrete patch In a disposable
palnt bucket, using a paint stirring stick.
Apply patch with a flat knife.

your paint atur&z. mix the concrete
patch material. Use a paint scraper or
trowel to apply the patch. Build up
the patch until it's shaped roughly like
the corner.

After the first application of con-
crete patch, place the wood form on
the corner as shown, holding it in
place with duct tape. Coat the inside
of the form with oil to keep it from

1E Remove form and smooth over patch

with a wet paintbrush. Avold patch until it
Is fuilly hardened in a few days.

sticking to the concrete. Fill the form
with concrete patch until you've built
up asmooth, even corner.

While the concrete is still wet but
firm, smooth the repair with a wet
paintbrush. This also helps fill small
voids in the concrete. Set up a ladder

or other barrier to keep people off the
step until the patch is and hard,
usually overnight.

2 Replacing A
Window Screen

Warm weather means it's time to
throw open your windows, but it's
also time to repair broken window
screens. Start by buying a 2-wheeled
spline roller, vinyl spline and screen
at a hardware store.,

Now, pry the vinyl spline and dam-
aged screen from the frame groove
using an awl or a sharp knife tip. Dis-
card the old spline, in most cases it is
too dry and brittle to reuse (besides,
new spline is inexpensive). Use a ra-
zor knife to cut a piece of screen slight-
Iy larger than the frame, then lay the
frame on a table and the screen over

ZA Liftupthe old vinyl spline using an awi
or other sharp tool, then peel it out of the
frame. Next, remove the screen.

ZB After slitting screen corners, place
new screen over frame, and tape It down.
Roll screen Into frame with convex wheel.
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New “MIRACLE LAWN" Seed from Canada. ..

NOW... HAVE A THICK, LUSH
“GOLF COURSE” GREEN LAWN
STARTING IN JUST 5 DAYS!

Even In Hot, Dry, Shady Areas!

SUGG. RETAIL
OUT THEY GO
FOR ONLY

LOOK! FANTASTIC “MIRACLE LAWN" FLOURISHES
IN WINTER COLD (TO 50 DEGREES BELOW
FREEZING) ... SUMMER HEAT (TO 120°F) USA EXCLUSIVE!

50 EASY TO GROW.. . Just broaccast seed — waler — and s
enjoying & besubdyl tawn JUST 5 DAYS AFTER PLANTING!

AUTOMATIC STEERING

THE NEW #1 CHOICE FOR o Cae Ve § Tucks
e couen SR T i
UGH L
NORTH AMERICA! VEMICLE FOR ONLY $30.957
& GUARANTEED TO THRIVE _Defend™ ls:
weather condition LARGER » COMPACT in size and wesghi!
o FASTER, EASIER, MORE AL = | . mim"“u“m‘“&fhﬁ:“.g'm
than sod or lawn senices! YT M A (AR THIEVES WORILD) LOVE T0 STEAL, Mow You G “Dietend”
® STAYS GREEN & HEALTHY M, WS Ay R
[WAKES YOUR CAR TOTALLY UNDRIVEABLE! The “Delend” LOCK
Ak e e e T ——

thWamwmm mony [ust bo pet

i %lmn;umhmmm.mmmm
WL&W‘HM drought, dseame and heawy inaffic. ..
¥ i it 3 cheese._ lash, o course gwn that stays green nd haafSy

o afract umwanied ittervion!
(ORDER NOW AT THIS INCREDRLY LOW PRICE! CRDER EXTRA LOCXS now
for all the vehickes you owm — AND SAE! © 1851 Discot Depot

CREDIT CARD HOLDERS CALL
1-800-874-3337

— e e e S S — —

* DISCOUNT DEPOT, Dept. CL-22
354 North St., Suite 100, Miford, CT 06460

| Yest Piease nush me the Defend Stesring Whesl Lock for oaly
£ 95 plus $4 35 heawywaight shigping & handiing
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caeom cano HoLoess caut tou e 1 =800-538-4400

[~ Consumer Nursery Sales, Dept. TG-28, 354 Norih Street, Suite 100, Miford, CT 06460 | | _ *so
| (] Sows 400 sq. it. only §7.95 plus $1.95 shipping and handiing. Iﬁﬁ_ﬂm_m”wrmmmﬂmw“w
| ] Sows 1,760 sq. ft. only $27.95 plus $2.95 shipping and handiing. wioovg
| (] Sows 5,000 sq. It. only $48.95 plus $4.95 shipping and handiing
Enclosed is § {FL. Mi & CT res. add sales tax |
IMH:UUEADNEDAMERDMM Exp. Date 1
CARD #
| prinT NaME

Encosed s & CT, FL & M1 residents add ssles G,
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BEAVER

Dries Up Wet Basements

When the soll arpund your foundition
lecomes waler-saturated, I'Ijrd:'mmu'

e T i adk i e R

baisemient wmrmmhyummm
blem. 1t is- designed s a hollow
Mhmhmd,bumshdnmhhch
1 collect the seeping water and guretly
idraim if fo your flont drin or sump pamp.

About the enly skill needed for imaallation
h the abitity (o follow directiens. Juy seal
the precut comers and easy 1o handle five
ool main sections 10 the Moot using the
BeaverSeal Adhesive. With the Beaver
aystem in place. walls can éasily be
pancled or fimished,
MORE THAN 30,000 HOME OWNERS
HAVE DRIED UP THEIR BASEMENTS
WITH THE BEAVER SYSTEM: YOURS
CAN BE KEXT JUST CALL OUR TOLL
|[FREE NUMBER FOR ORDERING
ASSISTANCE

To help meet the growing
demand, Beaver is seeking
applications for contractor
instaliers in your area.
{ Call for dealership inquiry )

UnderGround
Dow __:-,pout Klts

10 ORDER CALL TODAY $'Fmttlgln'_-15ncm_ i thﬂlt ::zu ﬂums s;.rm
KIT PRI \ - Imsicke Coxmer 4L x4 104 ea Ig-5I
- KIT PRICE $29.95ea. pusssoopan 1-800-828-2947 Rt & CHh st ) e o
Al = Bsit-joine Commectors 5 K J
Vhmmra v 2o BEAVER INDUSTRIES  (EiE el LTI
I ELmow | PR Aparrir B0} Hersey Street Dept. PM BeiverSeal Adhesive. 2QT Pak Mie | '—o
14mmm Saint Paul Minnesota 55114 2GS = APRX. 20 fest $I00.01 - $500.00
All Canuts Onsiers Phins Frefghi: 1 1 All Canats Chubess Bian Freight. Add 515,00 P&H

it. Tape each edge of the sereen to the
table, and make a diagonal relief cut
at the screen’s corners, stopping at
the frame groove. The relief cut pre-
vents the screen from tearing at the
corners or bunching up when it is
rolled into the corner of the frame.
Press the sereen into the frame
groove on one side with the convex
roller, This will cause the tape to pull
loose from the table. Pull the sereen
tight from the opposite side and re-
peat the process, Do this on the other
two sides. Press the spline into the

groove with the coneave wheel. Trim
off excess spline and sereen with a ra-
zor knife.

ZC Cut new vinyl spline roughly to length.
Then roll it into the frame with concave
roller at opposite end of the spline tool.

ZD Trim off the excess screen using a razor
knife. Press the knife's tip Into the outside
edge of the spline groove.

Reviving
Damaged Lawns

It's not unusual to find areas of dead
grass on your lawn in the springtime.
These dead spots are the result of
snow being shoveled or plowed in
deep piles along the driveway or
street. Heavy, compacted snow, and
salt and other chemicals used to melt
ice or snow kill small areas of grass.
Fortunately, if these areas are at-

tended to early in the growing season,
they should be strong enough to with-
stand the withering weeks of late July
and August.

To repair these damaged areas,
wait until the ground is soft after a
rain or watering, then scrape away
the dead grass with a garden fork.
Next, prepare the spot by loosening
up the top layer of soil. Rake the soil
smooth. Ask your lawn and garden
dealer to recommend a gypsum soil

conditioner, and apply it to the areas
according to the product’s label direc-
tions,

Next, reseed and fertilize the area,
or cover it with sod. Sod is good to use
on slopes, where seeds are liable to be
washed away. Avoid walking on the

g and cutting it until you are sure
it has firmly taken hold. Whether you
sod or seed the area, water the
patched area well to get the grass off
to a good start.

=4
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3A Water the damaged turf, or wait until

after a raln when ground s soft, to remove

old grass from damaged spot.

3B Remove enough dead grass and soil so
sod can be fitted Into patch. Cut the sod to
fit using an old kitchen knife.

ll'- Sprudpnni'lgmllnm,pnmmm
gaps and level the joint between old and

Repairing

Rain Gutters

Gutters can get beat up over the win-
ter from ice and storm damage. Here
are a few tips to get them back in
shape for the summer rains ahead.
ariable-speed electrie drills are
great for gutter work because you can
set them at low speeds. High drill
speeds are fine for woodwork, but a
fast-turning bit will spin on a gutter

&B Run the drill at slow speed and don't

force the cut. High-speed, high-pressure
drilling can overheat the bit. dulling it.

#A Use ametal punch to make a small
dent over where you want to drill. Dent
hialds drill bit as It bites Into metal.

There never a g

1y for your wood.

i' :‘tlr 1 I

2k

= T T

= j}5'.[1

Sun does too,

Rain destroys wood.

Thompson's protects full-time against water, sun and mildew.
Your house is constantly being attacked by sun,  and warping; mildewcides to prevent mold,
wind, rain, mold and rot. That's why your wood mildew and rot; and sunscreens to help prevent
needs the full-time protection of Thompson's® fading and greying. So use Thompson's Wood
Wood Protector. Protector. Youll see how just one coat can give
Thompson's unique formula contains powerful your home full-ime protection for a longer life
waterproolers to protect against splitting, crocking  expectancy than you ever expected

2 P Tharmpsan & farmby ing
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#C Use aslightly oversize bit to smooth
burrs around the rivet hole. Lightly turm the
bit with your bare fingers.

downspout or gutter bracket without
cutting.

Ma.ri where you want to drill witha
metal punch, The dent left by the
punch holds the bit while it bites into
the metal.

4D Fasten parts together with one or two
aluminum rivets. On downspouts, top part
always goes inside part below It.

Use pop rivets to join gutter com-
ponents together. Usually only one or
tworivets are necessary to hold
pieces together. To remove a rivet,
just drill out its head with a Ye-in.-dia.
bit. Run the drill slowly until you have

o i
N

) e L : |

4E Toremove arlvet, drill through lts
head with a bit matching the rivet’s diame-
ter [usually Ya in. dia.).

drilled through the rivet head. Re-
move the head and punch out the rivet
shank with the metal punch. Seal all
repairs to the gutter with gilicone or
other suitable caulk, but this isn't nec-
essary on downspouts.

Lawnmower
Tuneup

You don't have to be a professional
mechanic to give your lawnmower a
preseason tuneup. If your mower
won't start, it's usually one of three
things: The spark plug is fouled, the

air filter is clogged, or the carburetor
is dirty.

Unlike your car, which has multiple
spark plugs, vour lawnmower has
only one. Because small-engine spark
plugs work so hard, they frequentl
become fouled. Buy several spari’:
plugs at once. Clean or replace the

plug at the first sign of poor starting.

First, remove the ignition wire
from the plug, then use a socket
wrench toremove the plug. Check the
plug's electrode to be sure it is not
burned or dirty. Clean the plug’s elec-
trode with fine sandpaper, or replace
it. Leave the plug disconnected.

QUIKRETE MAKES JOBS S
- EASY ANYONE

GAN APPLY

AT YT W

s T T —

=

Use QUIKRETE® for home repairs and there’s no experience necessary. Because our products make jobs easy. Gray
Concrete Crack Seal fills cracks. Hydraulic Water-Stop plugs masonry leaks in 3 to 5 minutes. Quick-Setting Cement

sets in just 15 minutes. Anchoring Cement is ideal for sertin?
Patcher repairs small areas in most masonry surfaces. And all QUIKR
able at your nearest home center, lumber and building materials swglier. or hardware store.
So if you want to make home repairs easy, remember: nothing wo

&

©188 Tha OUIKRETE® Cornpareas

better than QUIKRETE.

bolts, posts, handrails into concrete. Vinyl Concrete
E products are avail-

QUIKRETE
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SA To prevent accidentally starting the
mower, begin tuneup by removing the Ig-
nition wire from the spark plug.

ted balt that holds the air cleaner. Clean
the fllter element or replace it.

Into carburetor throat and on linkage.

Lightly oll linkage after cleaning it.

SD To drain oil from mower, remove the
drain plug on the underside of the mower
deck. Reflll crankcase with fresh oll.

SE Sharpen the mower blade with an
abrasive drum chucked In an electric drill. If
blade is badly nicked, replace It.

Unscrew the bolt that holds the air
cleaner. Take the top off the cleaner,
and remove the air filter element. Re-
place it or clean it in warm water and
detergent, and squeeze it dry.

Next, spray a cleaner such as Gum-
Out over the carburetor and its link-
age. Lightly oil the control cables and
linkage, and reinstall the air filter.

Next, remove the oil drain plug
(near the shaft and mower blade) and
change the oil. Drain the old oil into a
pan and returnit for recycling. ™
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Only NordicTrack gives
you a total-body workout.

MordicTrack: World's Best Aerobic Exerciser

If you're thinking about buying an in-
home aerobic exerciser, consider this.

For the most part, most exercisers
ignore the muscle groups in your back,
your chest, your shoulders and your
ATTmS.

Meanwhile, NordicTrack exercises all
the major muscle groups in both your
upper and lower body,

NordicTrack's lower-body exerciser
works your hip flexors, gluteus muscles,
thighs, hamstrings, knee extensors and
calves, Its upper-body exerciser works
the extensor muscles of your back, your
trunk, rotators, biceps, triceps, chest and
upper back.

By doing this NordicTrack quickly and
comfortably elevates your heart rate to
the fitness-building level.

And of course, it burns more calories
than any other type of aerobic exercise

machine,

Treadmills, exercise bikes and stairclimbers don’t
give you half the workout NordicTrack does.

Why settle for less than a total-body
workout?

Get on track with NordicTrack.

Noraicfrack’

FREE VIDEO

& Brochure

| 1-800-328-5888 3.
0O Please send me a free brochure

I O  Also a free videotape O VHS O Beta
Mame

l Street
Cit

: Fllrunrt i

NordicTrack, Dept #275E1,
L_ 141G Jonathan Blvd. N, Chaska, MN 55318

State Zip




APPLIANCE
CLINIC

BY STEVE TOTH,
Contributing Editor

Springs Broke
I have a Magic Chef gas range, model
No. DA319W-2KLX, serial No.
3X943-12088. Both oven door springs
are broken. [ purchased two new door
springs at my local appliance parts
store, but how do [ install them?

I can see where one end of the
spring attaches on the door hinge, but

parts store was no help.
JOHN PODOLINSKI
MINEOLA, NY

I suggest you shut off the gas to the
range, pum!w range away from the
wall, and unplug it from its power
source. Next, remove the burner
grates, then take off the main top ar
prop it up. Slide out the broiler draw-
erand open the oven door.

Remove the side panel to gain ac-
cess to the door spring and hinge. Re-

edge of the side panel. Check the to
of the panel for a screw (some mndeﬁ
have one screw, others have none).
Now move to the back of the range,
and remove the three serews af the
rear of the panel, Lift the panel up
and off the range.

Close the door and peel back the fi-
berglass insulation to cfm'n access to
the hinge assembly and to retrieve the
broken spring which is probably bur-
ied in the insulation. The new spring
can now be hooked into the center
hole at the base of the range and
stretched with locking pliers into the
teardrop hole in the hinge arm. Fold
back the insulation and reassemble
the side 1. Follow this same pro-
cedure to install the door spring on
the other side panel.

Needs Furnace Parts

I have a Chrysler Airtemp model No.
4211-40 gas furnace. Chrysler no
longer manufactures furnaces. |
w appreciate any help in finding
gomeone who still handles the parts
for this furnace. BRUCE DAHM

CORPUSCHRISTI, TX

Chrysler sold its heating and atr-
conditioning division to the Fedders

where does the other end attach? To | >
add insult to injury, I can't find the ¢
broken spring. My local appliance

move the three screws along the front |

HINGE ASSEMBLY

To replace door hinge spring, shut off gas to range and

unplug It. Remove side panel and replace spring.

Corp. back in 1976. Parts for Chrys-
ler, Climatrol and Fedders can be
purchased from Comeo, 4168 Man-
chester, St. Louts, MO 63110, (314)
535-6332. It's a Fedders distributor
and ships nationwide. It sells both
wholesale and retail. Contact this
company if vou would like the name
and address of a Fedders distributor

in your area.

Time Out

I have a Modern Maid built-in oven,
model No. QEO250, serial No. 49252,
Itisabout 22 years old and works fine,
except | need a clock and timer assem-
bly for it and eannot find one any-
where. Can you help?
EVERETTDILL
CAMDEN, DE

I contacted Caloric Modern Maid
Corp., and they tell me the clock/
timer assembly for your model oven
is no longer available. I suggest you
contact a local appliance parts dis-
tributor in your area. Ask them if
they can send your old clock/timer
assembly toa remanufacturer to have

it repaired correctly.
Failing that, unplug your oven and
remove the old clock/timer assembly,
being sure to label each wire as you
remove it from the terminals on the
tﬂir;;er, Ptahcknge the timer in a box
ng with a note stating your name,
address, phone number and what is
wrong with the timer. Also enclose a
check for $66.50, which is the flat
rate charge for either a standard
clock/timer or a digital timer repair.
Send the ¢ to Professional Ap-
pliance Parts, 6360 W, Colfax Ave.,
Lakewood, CO 80214.

The company will repair your
efocm;ﬂmer. um}l it back !&: y;:u with-
in 24 hours with prepaid shipping,
and guarantee the work for one year.
If it cannot repair your clock/timer,
Professional jance Parts will re-
turn it to you along with your check at
noc. ™

DO YOU HAVE AN APPLIANCE PROBLEM
with the model and serial wq";?r’ﬂmu ;
Clinic, Popular Mechanics, 224 West 57th St.,
New York, NY 10015. While letters cannot be an-

tcdually, general interest
s o s i it

PM ILLLISTRATIONS BY ED LIPINSKS
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41 Tips From Pro Restorers To He(lg
Your Car Withstand The Test Of Time

Plus A Gallery Of Great
Cars That Never Grew Old

POPULAR MECHANICS ® RAAY 199] PR PHOTO @Y BILL ASHE




THE DODGE
CUMMINS
TURBO DIESEL.
THE HARDEST
WORKING DIESEL
Pickup IN AMERICA.

The Dodge Cummins Turbo
Diesel is one mountain of a truck.
Its 5.9 liter Cummins turbo diesel
engine cranks out 160 hpand a
massive 400 [bs-ft of torque ~the
most torque of any diesel pickup.

Up to 11,900 pounds of pull,
4,846 pounds of payload.

With its 11,900 [b available
howing capacity and up to 4,846
pounds of pavload capacity, the
Dodge Cummins Turbo Diesel is

a true beast of burden *

THE POWER
10 MOVE MOUNTAINS,
11900 PounDs ATATIME.

And with more available
ayload and towing capacity
1an any other full-size diesel

pu.]nup it's easy to see why it's
America’s hardest working
diesel pickup

At an altitude of 10,000
feet, it's still going strong.

Being the only turbo diesel
there is, the Dodge Cummins
breathes thin mountain air with
ease. Which means that at alti-
tudes even as high as 10,000 ft,
it doesn't lose any of its 160
horsepower. Ford and Chevy's
naturally aspirated diesels, on
the other hand, can lose up to
30% of their
power al
10,000 ft.

Doige Curmins Tierbo Diesel

Works through the
worst of times,

For hot weather
work, there's
stopping the Dodge
Cummins Turbo. The
only full-size diesel

pickup to offer a maxi-

mum engine cooling  The Cummins Turbo Diesel
intircogier deirvers excedent fuel
system along withan  sceomy and a cleanes bum.

engine oil cooler as standard
equipment. Order an automatic
and the transmission cooler is
standard too, There's also a new
charge-air intercooler designed to
deliver excellent fuel economy
and a cleaner burn. While new

*

HOOGE S

ENGINE IMprovements
reduce oil o nsump-

e tion. And it's the only

s diesel pickupb

engineand 7
train warranhes.”

Welcome home
to Dodge.

The Dodge Cummins
Turbo Diesel, part of the Dodge
full-size pickup line. And with-
out question, the hardest working
diesel pickup in America. No
wonder people with big loads to
haul are coming home to Dodge.
50 if you've got mountains to

move, come see what we're
made of

Welcome Home, America.

Advantage: Dodge. ‘s

o




1932 Packard Twin Six Coupe R

Owner: Jay Leno — e
B‘E’fe‘dr H"I’S. Cﬂlifl:ll'nlﬂ Ry __:_ . ; —
Packard, symbol of American exceflence between the Packal st about top the 100-mph mark. =
World Wars, offered its new Twin Six 12-cylinder engine _fw show'' host Jay-keno, who spends his spare
as an option in 1932. With an output of 160 hp from. =~ time nurtUring an outsta _dlng_mlle:tinnnfuimagem .
445.5 cu. in., the engine is widely regarded aﬂ-urlbn[tht = ycle: md:aeﬂ this Twin Six from racing
finest ever built. One of just 304 units. mmﬁn = '-“'ﬁ . I. Unlike many old-car enthuslasts, Leno )
142 Va-in.-wheelbase Model 905 mmﬁunh m-nydumnli Téstored machines. 2
P PHIOTD BY mNﬁ- m' OLLECTOR: " -""'.F""h g
mpumnmsamm-wﬁrﬂi“ 7 hf"'q o bdas e TS e S il .
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“The Hy—hiodq Cabra. zerc»tn-inn-tmzm in lhctm

‘One nrm:-mmm automobiles ever :qulwd
mmﬂmtmmthmy:mrtﬂw
" inWorld. thr:llrﬂﬂma!spmﬁwmmﬂeﬂﬂm and
:namer’ﬁnmlhlgrh!ntﬂtnwettu inAmerica,on . o _
traﬂtnnﬂ:iﬂ lawmhrks 1%, oﬂﬂqnlfeﬂrnggmmd cr i .withthn :nhrl.inurbiﬂ-mﬂtlm-dnﬂarv:lue. JB-SiC
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1970 Boss 429 M
Owner: Arnold Marks

Tarzana, California
in the late '60s, the heat in NASCAR competition turned
up to broil. Cubic inches provided the ticket to speed,
and Ford came out with a semi-hemi head Boss 429

engline. In order to homologate the engine for NASCAR,

and to promote thelr image on the street, Ford hired an
outside vendor to shoehorn the 429 into 1969-70
fastback Mustangs. The car you see here s one of 15

d P PHOTO: BY RICH COX

1970 models bullt to meet Cafifornia emissions. The
ponycar was restored by Its current owner, Arnold
Marks, who runs a Mustang restoration and sales

" business, Originally sold in 1971 by a Ford dealer In

California to a serviceman who drag-raced the car, the
Mustang was traded In at the same dealership two years
later. A second buyer saw the 'Stang, recognized its
investment potentlal, and stored It until 1988, when he

sold it to Marks, A ground-up restoration has turned this
42 000-mile Boss into a trailered show car.
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STARTING
YOUR
ENGINE

TERR

atouse af star-up, your oil’s in the pan, not in the engine. So
when you tum the key, ports grind fogether. And in thase first
itical seconds, 70% to B0 of all engine weor takes ploce.

Slick 50 Engine Treatment does what no other
lubricant can

It protects engines at stort-up. So even during dry starts when ofl ond addifives
oren't there, Slick 50 is lubricating and protecting your engine to help

ieduce wear.

In foct, Slick 50 was recently testad by o mojor EPA-recognized independant

laboratory. And when the results were in, the Slick 50 treated engine hod less
than 50% weor compared fo the fest engine run with reference oil alore.

And odditionod tests hove olso shown o dromatic reduction in fuel consumption.

it's not an additive, not an oil

It's Shick 50 Engine Treatment. A special treatment that bonds FTFE to working
mietal engine ports fo create a tough slippery coofing that lubricotes and protects
far mane than 50,000 miles.

50 1o keep your vehicle on the rod longer ond diive down operoting costs, reat
your engine to Slick 50.
Becouse withowt it starting your engine really is o femible thing fo do.




1968 Mercedes-Benz 240D
Owner: Don Rasmussen
Portland, Oregon

Here's the high raller of our series—not in dollars, but in
miles. A milllon milesi Don Rasmussen’'s Mercedes
_dealership sold this 240D new to Ed Donaldson, who
used it daily on his 250-mile round-trip commute to his
Jjob as a machinist. Piling up about 100,000 miles a year,
Donaldson Installed a hub odometer on his left rear
wheel to keep tabs on his mileage. The Little Diesel That
Could also carried the Donaldson family on vacations

P PHOTOY BY. TIM DOTY

bb

that included a drive through Mexico Into South
America, and a trip around the perimeter of the United
States. The dealer, half jokingly, sald that when
Donaldson hit the million-mile mark, they would swap
it for a brand-new Mercedes. The 240D's odometer
rolled over for the 10th time in 1979, but the original

* - engine couldn’t go the distance, lasting only 07,000

miles. True to his word, Rasmussen took the million-
miler and gave Donaldson a brand-new 30050
Turbodiesel in return. The mile-muncher is now used by
the dealership for advertising and promotions.

POPULAR MECHANICS ® MAY 1991






M r: Gary Yannl
'W:b:ter, New York ; S !
TR Mﬂﬂmmmmghuhemchmrmw i Super
: finlshed, Pontiac unleashed its bombshefll-—a 455-cu-in. - was May
...-ﬂﬂn-np' m}mglmm‘mdmﬁupﬂnuty available in . 3
d Trans Am Firebirds. wfmhcardme
orderec mmmhﬁ M'menrder ok urln nmer of 73 an relegated it = i
: prodused Sﬂmﬂﬂ?‘ldﬂw clock, E*WSTﬁkﬂMWﬂd*miwiﬂ' restone
imirig I was 3 Ws o Wide Ovaldres. 2 -_-;._L_ﬁf,:uﬂ-_.‘_u e

= ﬂ e Pl L =S i ,__q::-"’.‘. ,"\_

b - T v '...
= $ - "

mmmmnmmu g T, g mmwmﬁmmm mw BB

e AT




“ProCraft gives
me my kind of
performance.
Tough. Fast. And
hard working.
You just can't
beat a Pro.”

ol ey

FT. THE RECREATIONAL VEHICLE
FOR FISHERMEN WHO
WANT ALLTHE OPTIONS.

When vou're out to make the most of your hard-eamed recreational time, you want a boat that
gives vou all the options. Fishing. Skiing. Swimming. Sunning. Cruising. And ProCraft’s fleet of
recreational vehicles does just that,

But you want even more. You want a boat that performs like a Pro no matter what you're
doing. And at ProCraft, our fish 'n’ ski's are engineered and equipped to always deliver Pro
performance. The kind that Paul Elias, BASS Masters Classic .
champion and 10-time qualifier, demands from his ProCraft.
It’s unbeatable performance. A complete “Power Matched”
system of quality Brunswick Marine products—boat,
engine, trolling motor, trailer, and more—all working
together in a winning combination of fishability
and de{-.l‘idahﬂlt}'

If you're serious about family fun, you really have only one option. Call (615) B'Elﬂ-1593 for the
location of your nearest ProCraft dealer or your free 1991 ProCraft catalog. Check out the boat that
dives you all the options. And comes standard with the most important feature of all—pro performance.

ul E(JH = - ® Aprﬂdumﬁf

[ BRUNSWICKMARINE
BOATS T

Nﬂthing performs like a Pro.

P.O. Box 720, Murfreesboro, TN 37130
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Job 1.

Profile in Quality
#33: Innovation

Quality is

- tig is one
of over 366,000

are committed lo “————H

making quality
Job 1.

T d frucke

in the world. .
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“Today we're ,
designing cars that
are great looking ..
and fit the

environment.

mﬂﬁm Designer
mployee for 5 years.

FORD, MERCURY, LINCOLN FORD TRLICKS

Burkle up— Togethes we com pove lives,
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fhlmmbouhw‘ﬂhfﬁilﬂdmﬂere.bmh in ‘53,
[ . g j but Ken Gimelli, who owns five Eladmw:hei
§ ~ seen body plate No. 533. Gimelll has owned this
a serie: “Iﬁ;mﬁl Fal memmmmw
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(w‘ " WHY BUY A NEW

use Jidoil

AND YOUR ENGINE
WILL LAST... AND
LAST...AND LAST!

SNVENTOR OF THE YEAR AW ARD

INTD

AND INDUCTION -

v M.J. INVENTORS HALL OF F.llul:
GOES TO INVENTOR OF TUFOI

You've seen the price of new
cars..they go up every year! Cars get
Mimsier...prices get higher...it never
seems to end. There are lots of
reasons to keep that nice car of yours
on the road as long as possible.

Car sales are down and Tuloil sales
are up. People are smart..they're
taking the economical way out and
what could be easier than Tufoll. Just
add Tufoil to the crankcase. You
don't have to shake the container or
add an engine flush. Just pour it in
and drive away.

Your throtile will get silky
smooth...acceleration will improve,
One customer said his car "takes off
like a scared rabbit!"

Tufoil works wonders for all known
engine oils. It's actually slipperier
than Teflon (according to a famous
U.S. Government laboratory).

MAKES ENGINES WORE
MTTER, LAST LONGER

I!mr.n Frigthomn
bus patants
o Pangimg

NFL g o7 Lied

You'll get astonishingly fast starts on TREAT YOUR CAR
e

gas engines. The Canadian govern-
ment tested Tufoil at it’s cold regions
lab. They showed laster cranking and

significant fuel savings with Tufoil. (s 2 hote year and make
What about additives that claim to be of your car. We'll refund your §14.25

a one-time treatment that will last the Sﬂﬂ""m- -

life of an engine? Well, I've been fol- for Tutoil today prove to your-
lowing the scientific literature on %ol the increase in your car's
lubrication for a very long time. As m -FﬂEEh m&w tudng
far as I know, there isn't a shred of day any time, 24 hours
scientific evidence for such a claim. :

So don’t believe it! 1-800-922-0075.

(in New Jersey, call 201-825-8110.)

WHEN YOU DON’T HAVE TO?

*TUFOIL®

THAN
TEFLON® "

CAR

Now available at...

Stay i tune with your car!

Engines last longer with Tufoil. Our
1976 476 T-Bird is mow at 190,000

miles and purring.
A bunch of customers® cars have now
passed 250,000 miles.

Several months ago, a nice man I'd
never seen before walked into my of -
fice, big smile on his face, sal down
and said, "Would you believe 340,000
miles on a Tufoil engine?” He went on
to rave about how well his engine has
been running all these years. |
couldn’t get a word in edgewise.

Recently, a truck driver called in with
over 1,000,000 miles on a diesel using
Tufoil - WOW!

A customer from Vermont added 105%
Tufoil to his sticky mechanical trans-
mission, called in and said he couldn't
believe it..."Shifting is like slicing but-
ter now!” he said.

SAAB owners are writing letters
praising Tufoil in their "NINES"
magazine. spectacular
lm;?ar;dumtnls in their enpglages and
transmissions!

Don't forget! Tufoil is the result of
over 15 years of research and develop-
ment. The U.S. government has
awarded us 6 patents so far..so have
Germany, England, France and
Canada.

FFREE . Products based on TUF OIL tecnnology, Check T T e e |
i on ] ;
one with each arder of 2 battles or a quart. Check 2?&" sach |ﬁ L e T it s . Fluoramics, Inc. s |
gallon order. Values range from 53 98 1o $8 .95, | D onre m'_“zmn lm: unn"‘-w b 18 Industrial Avenua i
O TUFOIL Gun-Coat — Super rust inhibited, smooth action I $14.25 (plus $3.50 shipping and Mahwah, NJ 07430 l
O TUFOIL Compu-Lube — Low viscosily lar compuler handling). See money back My chack or monsy order lor § & anclosad,
mechaniams _ | e Charge my credit cand: |
O TUFDIL Lightning Grease — Easily sheared greasse for I g [l Am_Express CMastsr Cand O Visa |
instruments O TWO B or. bottles . . trep! two cars Cand Mo I
a TL]F_DIL Lubit-8 — General purpose, household usul for §25 00 (pius $4.00 shipping
lubricant | and handiing) SAVE $6.00 Ep: Onla |
FREE brochures . Phone Mo |
O 30 Questions/Answers about TLIFOIL l 0 OME Guar bottle . . . treat 4 cars
| for $34.95 (plus $4.00 shipping ~ *™® |
1 and handling) Address l
[l ONE GALLON . . . treat 16 cars for  Ciry il l
$12500(plus $6.00 shipping and
:'Eﬁ'u_u%r*uumdﬂz.m-:-u handling.) Slate R I
i e i T i We ship within days! e hy e e

SLIPPERIER




GREAT CARS

1969 Ihdgirgﬂraywna
‘Owner: Dave Jones
New Palestine, Indiana
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NEW! From the maker of Passport

Self-powered SOLO

Finally, a radar detector so advanced,
you'll never be bothered with a power cord

UnLi] now, high pedormance radar
detection required a messy power
cord. Plugged into your car's lighter.
Dangling across your dashboard. And
tangling in your pocket.

Now, there is a better way.

No Power Cord

SOLO is a totally new concept in
long-range radar detection. All you do
is dlip SOLO w your visor or wind-
shield, and switch it on. It's that simple.

You'll never need a power cond.
Unlike any other radar detector, SOLO
has its own power source — inside its
compact magnesium housing (SOLO
is 3" x 2" x 442" — just 5%: ounces).

i conmmiaer comiplete sith ol acosores, smeluding sor and

notraibveded mourty theat Enplamify covfrm o vy cor, bt fold
et fior crrvervntd corribieg, Botb desigrs are ot

How It Works

After years of research, our engi-
neers (who also designed ESCORT
and PASSPORT) developed circuitry
fifty times more efficient than con-
ventional detectors. This design pro-
vides long-range radar waming for
200 hours on a single 9 volt batery

If you drive one hour a day, you
won't need to replace SOLO's battery
for over six months. (Even if you
drive two hours a day, you'll get over
three months.)

No Compromise Performance

With SOLO, you get long range
radar waming with no hassles. And

WHAT THE EXPERTS SAY

* No other detector manufacturer [
has anything even close ... Solo
moves the state of the art to a

bfgﬁer Pleme.” B Rioiniel

* The mast user-friendly detector
yet ... we fell in love at first beep.”

AubiWeek - |

|

you never have 1o worry about SOLO'S
performance. SOLO maintains all of
its radar waming capability over its
entire battery life. SOLO's even smart
enough to twm itself off if you forget.
When it's finally time to replace the
battery, SOLO will tell you five hours
in advance.

Then just drop in another lithium
banery for 200 more hours (or use a
standard alkaline to power SOLO for
80 hours). SOLO costs less than three
cents per hour of use.

The Freedom

You'll slip your SOLO into its camy-
ing case and carry it in your shin
pocket. In your car, just clip SOLO 10
your visor and switch it on.

SO s ragpor effican clergg mever nevels & power cord, A9 dodlf
bty prroe ol 200 bowirr of poteer — severcl ot of e
ool e et alfuers (il cosfofordy et coviis am aer]

It's 50 easy, you'll never go with-
out radar protection again. And now
a special offer lets you try SOLO for
30 days at no risk.

We GUARANTEE Your Satisfaction
SOLO is only available from us,
and comes complete with our Digital
Key anti-theft system, all mounis and
accessories, two batteries, and a one

vear limited wamanty,

Here's our offer. Try SOLO. If for
any reason you're not completely
satisfied, just return SOLO within 30
days. We'll refund all your money
and even pay your return shipping
cost. You can't lose.

Once you try self-powered radar
protection, nothing else will do.
Order today.

Order and try SOLD
hsmun?rlsk

Call toll-free 1-800-543-1608
Cadl M4 hours, 7 days 5 week
Major Credit Cards Accepied

SOLO

AADAR-RECEIVER

$345

bk rrsiidenis mdd §18.98 tax. Price higher in Canada,

Standard shipping and handling is $4.50
o overnight delivery is available for $14.50.

Cincinnati Microwave

B Department 306851
One Microwave Plaza
Cincinnati, Ohio 45249

1900 Ol
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KEEP YOUR
CAR NEW

41 Master Restorer Tips

@ We began by talking to a number of master re-
storers—guys who make their living by bringing
cars back to their original condition. Some of them
specialized in detailing interiors, or rescuing
priceless original upholstery on antique cars.
Some of them were mechanics who prepared cars
for vintage racing meets. Others were paint-and-

body men who frequently hand-fabricate body
panels for vehicles o old that replacement parts
are only a memory.

They all had horror stories of gross neglect and
incredible abuse—and lots of good ideas of what
car owners can do to keep their car away from the
restoration shop for a long, long time.

Crud

Cleanup
Your car's underbody fights
an ongoing battle against
corrosion. Just a few simple
steps can help keep it rust-
free.
Thoroughly flush road-salt
residue mth a en hose.
ray especially well inside
]})'LEEI wells and on the un-
derbody, where accumulated
mud and leaves act as mois-
ture traps, creating ideal |
conditions for rust. Use a
stiff brush to remove any |
clinging bits that your hose
misses, While you're there,
check for loose or missing
splash guards or inner fender
panels. These must be reat-

layer of grit which must be
cleaned off before the lube

can be pumped in.) Pump in
the grease until you can seeit
swell, but don't overfill the
boot to the point of bursting.
A tip: At the onset of win-
ter, give all rubber hoses, fit-
tings, seals and insulated
wires a coat of silicone lubri-

DRAIN HOLE

tached or replaced.

Many vehicle doors have
drain holes that can become
plugged. Use a thin wire or pipe
cleaner to scrape them free. Clogging
can create a corrosion colony inside
that may rust through quicker than
exposed parts on the car's underside.

Onee each month, get under your
car and inspect for clogged drain holes
and missing plugs. Loose undercoat-
ing can provide a place for salt and
mud to collect in contact with the met-
al panels. Use a putty knife to pry
loose any corroded or cracked under-
coating, then wire-brush and elean
with solvent. Respray with spray-can
undercoating, which you can find at
the auto parts store.

Similarly, police suspension compo-
nents, like the top of control arms, for
pockets of mud and road debris, Re-
move any of this material and keep
the areas painted.

7b

Perlodically ciean the drain holes In the lower parts of body panels to
prevent moisture from accumulating.

Suspension
Lube

Lubricating the chassis and suspen-
gion every 15,000 miles helps pre-
serve your car's ride and handﬁng. To
locate the grease points, check your
service manual. Don't be surprised if
your ear has as many as 10 or 20 of
them.

Some manufacturers install plugs
in the suspension where grease fit-
tings should be. You can purchase
grease fittings and install them your-
self.

You can also purchase hand-operat-
ed grease guns in auto parts stores.
Pay special attention to the Zerk fit-

tings in the upper and lower ball
joints. (These may be coated with a

P ILLLISTRATICHN E'Y DHORM MANMNES

cant to keep them pliable.
When the weather warms,
wipe away excess lube to
prevent dust contamination.

Next, examine all suspen-
sion joints. Tighten all chas-
sis bolts using the proper
wrench.

Suspension restoration
| also includes checking the
' ball joints for wear. Most
| manufacturers have simpli-
fied the task by using wear-
indicator ball joints. While
the car rests on the ground,
check the ball-joint wear collar that
gurrounds the grease fitting on the
lower surface of the joint. If the collar
descends below the joint surface, the
Jjoint is worn and must be replaced. On
another type of wear indicator, found
on some (ihryslers you try to mggle
the grease fitting. If it moves, the
joint is worn and should be replaced.

On cars without wear indicator
joints, you should check the service
manual in order to find the correct di-
agnostic procedure.

Power Steering
Fluid

Like the brake hydraulies, your pow-
er steering system is subject to the
ravages of time. Rubber hoses and
complex sealing mechanisms ean
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break down and contaminate the
steering fluid. It should be changed

every 40,000 miles,
To flush the system, first locate the
Eower steering pump lines. Usually a
h-pressure line takes fluid from
the Eump and is attached to the fitting
a crimped-on steel sleeve. You
want to detach the low-pressure re-
turn line, which is usually hose-
clamped to the return nipple. While
adding steering fluid at the reservoir,
have an assistant turn the steering
wheel back and forth. Get the front
wheels clear of the ground with jack-
stands for this. Continue to drain off
the old fluid until clean oil begins to

drip from the pump.
en reattach the return line and

off the fluid reservoir. A few turns |

u the steering wheel should be
enough to foree out air bubbles.
Another way to help extend pump
and steering rack life is toinstall anin-
line fluid filter. The filter is hose-
clamped into the low-pressure return
line to the pump. First, drain the
er steering fluid, then cut the rubber
hose line within an inch or two of the
inlet nipple. Hose-clamp the after-
market filter to the free ends of the
hose, The filter's tiny sereens remove
abrasive particles that can cause
pump failure.

Brake System
Checklist

Brakes require more than occasional
relining to maintain lpeak perform-
ance. Inspect annually for corroded
brake lines and cut, al:rraded or heavi-
ly weather-checked brake hoses.

Disc brakes can benefit from peri- |

odic removal of the brake pads and
“axercising” of the brake calipers.
Use ah big ?Frewdriver or pry bar to
pry the caliper apart, compressing
the piston(s) back into the bore. That
will break up any eorrosion outhoard
of the seal before it's advanced
enough to freeze up the piston. Re-
peat this several times for each cali-
per, by pumping the brake pedal to
push the piston back out,

Then remove the pads, and wire-
brush or file the pad seating surfaces
or sliding channels in the caliper (de-
pending on whether you have 1- or 2-
piston calipers) to permit the pads to
slip back and forth easily. Lightly
lube the sliding surfaces with white
grease or antiseize—being careful, of
course, to avoid greasing the friction
surfaces of the brakes.

Similarly, remove the rear brake
drums, and exercise and lubricate the
self-adjusting mechanism, as well as

POPULAR MECHANICS » MAY 1991
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Lubricate handbrake cable and mechanism
to prevent corrosion or dragging brakes.
the contact surfaces of the shoes and
backing plate.

Inspect the handbrake cables, and
squirt some grease or oil into the
sheathed portion of the cable. Check
out the ratchet mechanism in the
handbrake lever as well, lubricating
the pivot point and pawl. Once eve
thing is nicely lubricated, you might

see if there's a benefit in adjusting the | :

cable itself, generally done where the
spreader bar splits the single cable |

rear-wheel cables,

Brake Fluid
Change

braking system. Periodic flushing
—about every 25,000 miles—re-
moves contaminants that can change

clean fluid into brown mud. :

Unless you own a power bleeder,

brake flushing takes two people.

First, open the hexagonal bleeder
serews located at each ::ahf)er and eyl-
inder. Caution: Many older-model
cars may have corroded hex screws
which can =eize. Lube the screw be-
fore attempting to loosen it.

After opening the screws, have
your assistant depress the brake ped-
al several times until no more fluid
flows out. Close the serews, then refill
the system at the master cylinder.
Cover the master cylinder, pumping
the brakes several times.

At this point, bleed the brakes at
the calipers and cylinders to remove
air from the system. Crack the bleed-
er fittings on all four calipers or brake
eylinders—but be careful. These
bleeders tend to corrode, es Bsseﬂaﬂy if
the brakes haven't been bl

P ILLLISTRATIONS B DOM MANNES

Brake fluid is the lifeblood of your I

ly. Use penetrating oil, let it soak fora
while, and employ a proper-gized box
wrench to turn the bleeder. Then
upen one rear bleeder, and pump the
| master cylinder dry by stroking the
| brake pedal up and down repeatedly.
Clm-e the rear bleeder, and pump the
front dry as well.

Close the bleeder, and top off the
brake reservoir with fluid from a
freshly opened can. Have a helper
hold the brake pedal to the floor while
you open and shut a rear bleeder. Do
this repeatedly until you get mostly
fresh, clean fluid instead of air. Re-
peat this for the other three wheels,
and then do all four again—but keep
the reservoir at least half full.

Many restorers advocate using sili-
eone brake fluid. The advantage of sil-
icone is that it does not attract water
into the braking system, greatly ex-
tending the life of brake seals and
lines. On the down side, silicone is tri-
ple the cost of regular brake fluid. Ad-
ditionally, silicone is to water what oil

Brake fluid needs to be changed on a regular
basis, just like other jubricants.

is to vinegar. Unabsorbed moisture
can collect in low spots and rust out
the hydraulies. Also, some silicones
may not be compatible with regular
glycol-based fluids, requiring a com-
plete overhaul of the brake system to
change over.

Shocks/Strut
Replacement

Shock absorbers last between 30,000
and 45,000 miles, depending upon
your car's weight, as well as the se-
verity of the pothole population in

i
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A spring compressor can be rented for the af-
ternoon to replace coll springs.

your area. Proper replacement can
help preserve your car's suspension.
Bad shocks wreak short-term havoe
on ride and handling, and long-term
havoe on alignment and the entire
suspension system.

Look for {luid leaks at each shock
absorber, Shocks which show evi-
dence of a leak must be changed. Does
your car bounce up and down exces-
gsively after hitting a bump in the
road? The shocks should be changed.

Replacing conventional shock ab-
sorbers involves simply unbolting the
old shocks and installing new ones.
Most shocks are bolted to the frame
by an upper straight ]')in, held in place
by a single nut. %uu 11 have to use a
pair of pliers to hold the shaft while
you turn the bolt with a box wrench.
You may find the two sheetmetal
bolts on the bottom frozen with rust.
If a wrench won't work, torch or chis-
el them off, or use a nut splitter.

To reduce weight and conserve
space in crowded engine compart-
ments, many manufacturers have
moved to MacPherson strut suspen-
sions. Here the strut/damper unit is
surrounded by the spring and actsasa
suspension support member. Profes-
sionals use powerful spring compres-
sors to prevent the springs from
suddenly uncoiling. Without these
tools and a lot of experience with Mac-
Pherson struts, it's best to leave this
job to your serviee mechanic. If you
decide to replace the struts yourself,
be sure you also have the correct ser-
vice manual.
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Replacement
Worn springs contribute to tire wear

and misalignment by altering your

car's ride height. Yourcar is eﬂtﬂpped
with either coil springs or flat leafl
springs (in the rear only). Exercise
extreme caution when servicing coil
springs. In nine out of 10 installations,
you will need a spring compressor.

In rear-wheel-drive cars, support
the lower control arm securely on a
jackstand. Apply the spring compres-
sor and attach two spring clips. These
clips will become valuable reference
points for you later on. Now detach
the sway bar pin.

Remove the old spring, stand it
next to the new spring, and make
matching spring clip marks. Attach
clips here. They are your points of ref-
erence to help you seat the spring
properly. Now add spring clips to the
new spring, reinstall it and then reas-
semble the lower control arm. Using
the compressor, remove the spring
clips when the new spring is aligned
correctly.

Rear leaf-springs are sandwiched
together by bolts which can shear off
under heavy loads. This shearing
causes a condition known as “dog-
tracking,” where the rear of the car
looks as if it's not riding in line with
the front. Be sure to use replacement
bolts intended for rear springs—
these bolts are special, high-tough-
ness pieces. Rear leaves are usually
attached by two U-bolts to the frame.
After lifting the car on jackstands,
look for the two bolts, one at either
gide of the spring. Simply unbolt
them, slide the old spring out and the
new leavesin. [fthe U-bolts are badly
corroded, you should hacksaw or
torch them off, and then replace
them,

A badly sagged rear spring can
sometimes be re-arched by a spring
shopin order to return it to its original
contour. The shop will have to look at
the spring to see if it's suitable, of
course, as these springs tend to crack
in the center. If not, the spring shop
often ean make a new leaf inexpen-
sively. You might confer with them,
then remove the spring assemblies
yourself and bring them into the shop.
They'll also have the correct anti-
squeak spacers to go hetween the
leaves.

Concerned about the correct ride
height for vour car? Manufacturers

ublish exhaustive charts of both

nt and rear specifications. You can

find these at your garage or in your
service manual.
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Rx For
Loose Steerin?

Sloppy steering can affect road
dling and the safety of you and your
passengers.

If you have conventional box-type
power steering (as distinet from rack
and pinion), steering adjustment is
not difficult. Your service manual
shows you how to find your power
steering pump. On top of this is an Al-
len-type screw that controls your
steering adjustment. Most restorers
do this by feel. With the engine run-
ning, move the adjustment screw in
quarter-turns. Turn the steering
' wheel after each adjustment until you

find a comfortable setting. To check,
| make several turns during a test
drive. The steering wheel should re-
turn easily as the vehicle straightens.

Adjusting your steering box requires an Al-
lenwrench and a box wrench.

If the steering shimmies, especially
right after pavement bumps, you may
have to restore your steering link-
ages, To check their Li%htness, simp
shake the entire wheel assembly wit
the car on jackstands. Some horizon-
tal movement is always to be expect-
ed. Unrestricted vertical play may be
a sign of a worn tie rod that must be
replaced.

Your car has either parallelogram
steering (four tie-rod ends) or rack-
and-pinion steering (two tie-rod
ends). To replace a tie-rod end, un-
screw the nut from the rod end after
removing the cotter pin. Use a sledge
and pick%e fork rod-end separator to
unseat the joint. In lieu of a pickle
fork, atie-rod-end puller allows you to
squeeze apart the rod ends with no

{More Car Care tips on page 50)



AMAZING NEW SUPER SLIPPERY ENGINE PROTECTION

So good that automotive engine manufacturers and major oil companies use it!

NOW AVAILABLE FOR THE
FIRST TIME IN THE U.S.

U.S. Auto-Tech is proud to be among
the first to bring to this continent an
amazing brand of oil additive that is
used by almost all automotive engine
manufacturers in Japan. If you have
recently purchased a new Japanese ve-
hicle, chances are that it already con-
tained this super additive! In Japan over
5 million quarts of this oil additive are
consumed every month.

You have seen the television com-
mercials stating that various Japanese
vehicles have over 200,000 or 300,000
miles on them and they are still run-
ning. Many of these vehicles had this
oil additive installed in their engines at
the factory!

This additive, called "Sakura-Lube"
in Japan, has just been improved even
further and is now available in the USA.
Since Sakura-Lube is used by Original
Equipment Manufacturers, it is sold under
the brand name of OEM here in the US.
The key ingredient for OEM is the fan-
tastic result of over 10 years of research,
development, and testing at a cost of
$25,000,000. It is the latest lubrication
technology available.

TESTED ALSO IN THE U.S5.A.

OEM has also been tested here in
America. ASTM (American Society for
Testing and Materials) tests done in U.S.
laboratories have shown that OEM out-
performed the number one selling oil
by 47%. What this means is that an
engine with OEM added 1o it 5 oil could
experience 47% less wear than an en-
gine without OEM in the oil. This rep-
resents almost a doubling of engine
life.

BENEFITS OF OEM

OEM causes two chemical reactions
to take place within your engine. These
chemical reactions impregnate the metal
surfaces of your engine, thus slowing
engine wear. At the same time a slip-
pery coating is produced, which reduces
friction. The impregnated metal and slip-
pery coating give you these 7 benefits:
1. Increase gas mileage.

ONCE A YEAR

ENGINE PROTECTION

* Achvanced Lubricatian
* Laboratary Tested

* Fully Guararmioed

= d7% Lens Wear

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

3. Vehicle starting made easier.

4. Reduced operating temperatures,
thus increasing the life of your oil and
engine.

5. Helps make up for lubrication losses
from new unleaded gasolines.

6. Provides a possible lubrication safety
margin in the event of sudden oil pres-
sure loss.

7. Minimizes or eliminates costly over-
hauls by reducing engine wear. Up to
90% of engine wear is caused by lubri-
cation starvation cars experience when
first started before the oil begins to
circulate. OEM protects the intemal en-
gine parts, even while the rest of your
car's oil is still settled down in the sump.
OEM works with all petroleum oils and
compatible synthetics.

OEM BENEFITS WILL LAST
Scientific tests haveshown that OEM
protection has lasted even after 12 min-
utes of argon ion surface etching. This
proves that the OEM protection is du-
rable, indeed! You use OEM only once
each year, or every fourth oil change,
whichever comes first. One quart pro-

lects up to a six quart capacity crank-
case. (For larger capacities, use propor-
tionally more... divide crankcase capac-
ity by six or call our Toll-Free number
for assistance.)

OEM IS SAFE

The greatest proof of this is that auto-
motive engine manufacturers and 3 major
Japanese oil companies use Sakura-Lube.
Obviously they wouldn't use a product
that harms engines. OEM contains no
sulphur and no phosphorus beyond the
normal limits of engine oil. OEM's
ASTM copper comosion rating is la,
meaning that OEM is non-corrosive 1o
the copper and bronze components of
your engine. Therefore OEM is abso-
lutely safe for your gasoline or diesel
engine and will not void your new car
warranty. Youn can receive all of these
benefits for only $19.95 each year, or
$1.70 per month. 1 quart bottle.

COMPLETE SATISFACTION GUARANTEE!
If you are nol satisfhed with our DEM, within 4
months, send ue & nole and prool of purchass
for @ Tull refund of purchase price.

Thiz makes trying OEM RISK FREE 1o you.

DEALER INQUIRIES INVITED
OEM " $19.95 + $3 Shipping

Free Shipping with 2 or more
(WM s s Trademark of Wikitfeekts Wisdrmale Amtsmotive |LKRS]

Call TOLL-FREE, 24 Hours

1-800-227-5425
0.5 AUTOJECH

INNODVATIONSG & TECHNOLOGY

FOR PERFORMANCE MOTORING

407 Del Rio Road, Berthoud, CO 80513

[ I encloss §19.85 « 53 shipping lor one guart of OEM

[ send ma quarts of GEM & 19,95 aach
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d to the dust boot.

Before replacing the tie-rod end,
measure inner-to-outer tie-rod length
from center to center. This measure-
ment helps you correctly position the
new rod end without changing the toe
adjustment. Now you can loosen the
locking bolt on the tie-rod collar and
unserew the worn rod end. Install the
new rod end, tightening it accordi
to your measurements. After tie-r
or other steering linkage repairs,
have your wheels aligned with a 4-
wheel alignment machine.

Plug Wire
Patrol

Engine misfire not only causes vibra-
tion, but lowers performance and gas
mileage as well. It also loads the cata-
lytic converter with unburned fuel,
raising its internal temperatures and
shortening its lifespan. Check the
spark plug wires, distributor cap and
rotor (on cars still equipped with dis-
tributors). Look for eracks inside the
cap (even a hairline) and burns on the
plastic of a rotor, and replace the part
if it isn't perfect. Inspect plug wires
for oil soaking or heat eracks on the in-
gulation, then test each plug wire's
condition.

One simple test is to use a low-cost
tool that substitutes for a spark plug
and provides a rough visual check of
the wire's ability to deliver the spark
tothe plug while the engine is run dur-
ing eranking or at idle.

Another caveat is to be sure and
purchase high-quality replacement
wires, The inexpensive “universal”
kits are problematic—first off, being
universal, they are a compromise in
terms of being routed exactly into the
uriﬁinal wiring looms. As little as an
inch or two of excess length can gen-
erate a misfire that you'll never track
down. Secondly, with today’s high un-
derhood temps, only the best insula-
tions can cope with the heat.
Conventional wiring will simply give
up within a few months.

The downside to this new silicone
insulations is its mechanical fragility
—yanking on the plug terminal with a
pair of pliers is more than likely to
damage the rubber. So you may want
to invest in a set of plastic tongs in-
tended to be used for just this pur-
pose. The tongs can be found
iexpensively at the auto parts store,
but you'll be best off going to the new-
car dealer’s parts bench for the spark
plug wires. Be prepared to pay top
dollar, unfortunately.

Replace a plug wire if you see ex-
ternal deterioration (particularly at

B0
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An inexpersive spark plug tester can be used
to check for a hot, biue sparic.

the nipples), any looseness of the ter-
minal at each end or if the wire mis-
fires at any time during the test. Be
sure to duplicate the original routing
of each plug wire, carefully engaging
it in its plastic guide. Misrouting of
plug wires is a common cause of dete-
rioration and resulting misfire.

The time-honored tradition of pull-
ing a plug wire loose from the plug and
holding it next to the manifold while
the engine runs is definitely a bad
idea. Aside from the eramped situa-
tion in modern engine compartments,
the electronically generated spark is
substantially higher in voltage than
the old-fashioned points-and-con-
denser variety. This will get your at-
tention in a big way if the spark
happens to find a better path to
ground than the air gap you've crea-
ted—say through your elbow to the
fender. Mechanics who attempt this
regularly are generally addressed as
“Lefty."

Worse yet, there's some danger of
frying an expensive ignition black box
if you miss and don't let the spark find
a home somewhere.

10z

Maintenance
If the battery and ecable conneetions
are corroded or loose, the car will be
harder to start, and in cold weather,
that means more unburned gasoline
diluting the crankcase oil, affecting
engine lubrication. Just a light film of
corrosion—very hard to see—affects
the ability of the battery to accept a
charge, so wire-brush the cable and
battery terminals at least once a year.
Don't forget the other end of the ca-
bles—the ground connection(s) to the
body and/or engine also should be
wire-brushed clean, then tightened,
and the positive cable connection
should be tight.

Keep the plastic surface of the bat-
tery clean. After you've cleaned the
terminals, rinse the surface with
warm water, wipe down with mild de-
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tergent to cut the grease, and rinse
again. This will prevent an oily film
from collecting dirt—which is conduc-
tive and will discharge the battery
slightly day and night. Finally, cover
all the exposed metal parts of the ter-
minals and eables with grease to pre-

vent further corrosion.
| 1 Leak
Control

Engine oil leaks not only increase en-
gine friction, but those underhood
leaks (particularly at the valve cov-
ers) allow oil to seep onto hoses, belts
and wiring harnesses, causing them
to deteriorate. Periodically tighten
the serews holding all oil-sealing cov-
ers, like cam or pushrod gallery cov-
ers. [fawasheris the specially shaped

Oll leaks can sometimes be corrected by
torquing the valve cover fasteners.

load-spreading type and it's missing,
get a replacement that matches the
original, as it significantly improves
sealing over an ordinary washer.

Some OEM-type gaskets have been
superceded by a newer style because
| the originals were—you guessed it
—prone to leak. So be sure you're
buying the newest revision.

Also check the oil pressure sending
unit for seepage, an(f if necessary, re-
move the unit and wrap the threads
with Teflon tape for a better seal.

Cooling

System
An engine that runs consistently hot
can age prematurely, evenifit doesn't
show classic signs of overheating.
This makes good cooling system main-
tenance particularly important, and
your program should go well beyond
the occasional flush-and-fill. Exces-
sively high temperatures can cause
| engine knock, wgich shortens the life
| of virtually all key engine parts, in-
| cluding pistons, pins, crankshaft and

{More Car Care tips on page 82)
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bearings. High temperatures also in- |
crease friction (and engine wear) by | |
thinning out engine oil and causing | |
part: to warp, affecting engine seal- |

Make sure you've really filled the |
system. Many late-model cooling sys- |
tems are prone to trapping air, which
not only reduces heater output, but
can create harmful hot spots in the
engine.

If the car manufacturer has a spe-
cific bleeding procedure, including
the opening of air bleeder valves on
the engine block or eylinder head, be
sure to follow it when you fill up. Ifthe
radiator cap is not the highest point of
the cooling system, jack up the front
of the car to raise it, which helps it
self-bleed. '

Make sure the reservoir is filled to
the proper marked level, and recheck
the level periodically.

Cheek the eluteh fan on a north- |
south engine. Most accurate: Meas-
ure the air temperature when the |

cluteh locks up. Slip the probe of a |

pyrometer (temperature-measuring |
meter) into the fan shroud and runthe |,

engine until it warms up.

When the engine is warm, the fan &
should virtually lock up. Fan noise \'© _
will increase noticeably and you ean "0/

note the temperature on the meter,
which should be between 1560° and
170°F.

No pyrometer? Try to spin the fan
with the engine fullv warmed up. If it
turns easily, the eluteh is bad. Also,
run a finger around the bearing area
at the rear of the cluteh assembly. Ifit
picks up a blob of black goo, that's sili-
cone, and it indicates a leak from the
cluteh assembly. Unbolting the elutch
fan assembly and installing a replace-
ment is a straightforward job.

Test the radiator electric fan, or |
fans. Within a minute of turning on |

the a/e, at least one fan should turn.
Refer to a manual for your car to see
when a second fan and/or the high-
speed range of a single fan should
come on.

You may have to bloek the front of
the radiator or a'ec condenser with
cardboard to raise coolant tempera-
tures high enough to fully check a
multispeed fan system.

Check the fan shroud. Ifit’s loose or
missing, the efficiency of the fan
drops =significantly.

Don't remove the thermostat. It
won't cure overheating (unless it's
caused by a bad thermostat), and it
ereventa proper engine warmuln

ost engine wear occurs on cold
starts before the engine is warm.
Cars without thermostats may never
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warm up fully—confusing the com-
puter into running in its overly rich
warmup mode forever.

Look under the front of the car.
Many modern cars draw in cooling air
from underneath. If an air dam or chin
spoiler is missing, the car may run too
hot, particularly in highway opera-
tion, Cars with limited grille area may
use underbody covers to minimize or
direct underbody airflow, and cooling
problems oecur if they're missing.

13 Belt

Tension

Run the engine and watch the belt(s)
and pulleys. If a ribbed belt seems to
be flexing fore-aft, stop the engine
and see i%it's properly installed on

each pulley (it'll track if it's one
groove off, but transfer power EOOI."I}"
and expire prematurely), Wate

pulley to see if it wobbles, which indi-

Spring-loaded idler maintains tension until
tab on adjuster bottoms out as belt wears.

cates looseness or misalignment. This
also affects power transfer, which
may cause a belt to pop off and can also
damage the shaft bearing of the pul-
ley’s accessory. Misalignment often
results from a stackup of manufactur-
ing tolerances, and shimming a pulley
or the accessory’s mounting bolts may
be needed to correct it.

Most late-model cars have a single
ribbed belt with a spring-loaded ad-
juster, and although you can't change
the belt tension, you can check it.
Most GM cars have a tension indicator
on the spring housing, and as long as

| it's not at the far end of the slot, the
| belt has not stretched Excesswely If
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there's no indicator and there's a
specification for belt tension in
pounds, use only a professional-quali-
ty gauge made for ribbed belts (and
calibrated in pounds of strand ten-
sion) to check, The ribbed-belt gauge
also can be used for ribbed belts con-
trolled by an adjuster, but you'll need
a different gauge for a conventional
V-belt.

In either case, the adjuster typical-
ly is a jackserew. Loosen a locknut or
nut, then turn the jackscrew to in-
crease or reduce tension. Some car
manufacturers provide a belt deflec-
tion specification instead of tension
but it's more difficult to use this accu-

rately.
1 Belts/Hose
REPIHCEI’I‘IEI‘It

Like most rubber parts on your car,
belts and hoses are subject to the va-
garies of high engine temperatures,
oil and ozone—all of which deteriorate
the rubber prematurely. So start by
treating the hoses periodically with a
rubber protectant or spray silicone.
But not, obviously, the belts—the
slippery treatment will prevent them
from gripping the pulleys.

Even with gﬂﬂ(f maintenance, the
rubber will weather-check and begin
to fail. Aside from the obvious incon-
venience of an outright failure some
rush-hour afternoon, a glazed or sli
ping belt can produce EKEEESi\FE{;
high engine temperatures. This is also
true of an oil-soaked lower radiator
hose that's softened to the point of col-
lapse under the suction of the water
pump at high engine speeds.

So, periodically inspect all the belts
and hoses, and replace them before
they damage a perfectly good engine.

15 Rx For Loose

Linkage

Automatie transmmsmna rely on a
throttle position signal to govern
shifting and transmission o1l pres-
sures, and although that’s done elec-
tronically on some late-model
transmissions, most automatics use
gither a vacuum diaphragm unit
{called a modulator) connected to the
engine by a hose, or a linkage (usuall
a cable) to the throttle assembly.
few transmissions have both.

Even if the transmission shifts have
not yet become objectionable, make
the following checks as a preventive
maintenance routine, because low-
ered oil pressure could allow some
transmission slippage, which trans-

{More Car Care tips on page 86)
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lates to premature wear. Refer to
ﬁuur service manual for the correct
inkage adjustment.

Unplug a modulator hose connec-
tion at the transmission. I you find il
inside, the modulator diaphragm is
defective. [nspect the hose itself for a
crack, and replace if necessary. Push
the hose bac{: on all the way. If the
hose is stiff, and prone to leaking be-
cause it no longer gﬂ‘ps the fitting,
vou need a new piece of vacuum hose.

Clean all external transmission
shift lin joints with a spray pene-
trating solvent, allow it to dry, then
work chassis lubricant into the joint.
Check the hoses and clamps in the
lines that run to the transmission oil
cooler. Seepage from these connec-
tions can be difficult to trace, asit's of-
ten far from the transmission.

16 repiacement

Loose or deteriorating powertrain
mounts require careful inspeetion to
spot. Look for missing chunks of rub-
ber, severe cracking, oil soaking and
separation of rubber from the metal.
Also check for loose, broken or miss-
ing retaining bolts, Don't forget the
dogbone struts on transverse en-
gines. If they're deteriorated, consid-
er a premium aftermarket replace-
ment that has a hydraulic damper.
Some north-south engines have a
mini shock absorber to reduce vibra-

LIPPER ENGIME

Worn or cracked m mounts can contrib-
ute to vibration and harsh shifting.
tion. Disconnect it at one end, com-
ress and extend it, and if you feel any
F st motion or ruughness, replace it.
North-south engines also have a
mount at the rear of the transmission.
A few drivetrains require special
vibration dampers, which rezemble a
stack of rectangular plates, bolted to
the transmission. A loose damper
doesn't do its job, so make sure the re-
taining bolts are tight.
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Valve

17Mustment

Although m{I’St engines have hydrau-
lic valve lifters requiring no periodic
maintenance or acljustment, there are
lots of exceptions, including many
late-model Japanese cars. There are
two adjustments in use on overhead-
cam engines: replaceable shims or

FEELER
GALIGE

Even some modern overhead-cam engines
still require periodic valve lash adjustment.

rockers with adjusting screws. Ex-
tracting the old shim and installing
one that's thicker or thinner requires
special tools and assorted shims.

An annual check of valve elearance
is good practice and is typically rec-
ommended maintenance. With an
overhead-camshaft engine, remove
the valve cover, turn the engine with
awrench on the crankshaft pulley bolt
until you see that the base circle of the
camshaft (opposite the lobe that
opens the valve) is against the rocker
arm or valve lifter. At that point, the
valve is fully closed, and you can
check clearance between vaive stem
and rocker tip with a feeler

The specified feeler shou d slide in
and out with light-to-moderate drag.
If clearance is too great, the valve
opens late and closes early, reducing
engine performance. If it's too little,
the valve opens early and closes 1ate.
spending too little time on its seat,
which is when it transfers heat to the
cooling system. Result: The valve
runs hot and burns prematurely.

Toreset valve clearance, loosen the
locknut, and turn the n%st:ing ECrew
until the feeler drags. Then hold the
serew while you tighten the locknut.

P ILLLASTRATICING BY RON CAFBOMN

Invariably, the clearance changes as
the locknut tightens, so you'll have to
try it until the gauge just glides out
onee the nut is snug.

1 8 Dipstlcl(

Check your aummatm transmission
fluid regularly. Read the dipstick
carefully to make sure you don't un-
derfill or overfill. Many dipsticks have
a crosshatch area into which the level
line should fall, depending on whether
ornot the oil is fully warmed up.

To check fluid level, be sure the en-
gine is properly warmed up, but not
overheated (say, from pulling a trailer
up a mountain). Park the car on alevel
surface, and leave the engine run-
ning. Move the shift lever through all
gear positions ending in Park. (Honda
is a notable ExceEtiun. recommending
fluid checks within a minute of shut-
ting off the engine.) Remove the
transmission dipstick, wipe it with a
clean rag, and reinsert it into the tube
till it bottoms. The fluid level should
be between the Fill and Add marks.

Although underfilling iz the obvi-
ous problem, overfilling causes fluid
foaming, which breaks up the solid
column of oil needed to properly con-
trol the transmission. There's also the
potential for causing leaks.

Similarly, oil level is eritical to the
lifespan of your engine. The best pro-
cedure here is to check the dipstick
cold, before starting the engine. Be
sure the car is level. Maintain the oil
level between the Fill and Add marks,
even if it means adding less than a full

quart.
1 Gearbox Lube/
Filter Cha

Give an automatic a fresh fill of fluid
and a new filter at least every two
years if it has a filter you can replace,
annually if there's a strainer that is
not normally servieed, On all but a
handful of cars, you've got to drop the
oil pan to drain the old fluid and gain
access to the filter. Many filters seal
to the oil pump inlet by an O-ring, so
whether the O-ring is on the filter ora
neck that projects from the pump, be
sure to replace it and seat it carefully.
Otherwise, the pump may not pick up
enough oil, affecting transmission
performance. (Usually the filter, pan
gasket and any O-rings are pa
together.) If there’'s a magnet in the
drain pan, clean it before reinstalling.
Also, there are aftermarket in-line
filters, similar to an oil filter, that you
can splice into the cooler lines. Heavy-

POPULAR MECHAMICS ® MAY 1991



RO CARICING

:
;
%
i
z

[
{
g
1
:
;

§ duty use, like towing, would make an

= auxiliary cooler a good idea, as well.
Put the cooler into the line ahead of
the stock cooler in the radiator—the
idea is to make sure the ATF isn't
overcooled. The radiator will actually
warm the ATF to the proper temp
even in the depths of winter.

20 cliciines

There's rarely a dipstick for the man-
ual transmission, so when you're do-
ing other lube work, remove the fill
plug and see if the level is even with
the bottom of the plug hole. Drain and
refill the transmission at least once
every two years, taking care to use
only the specified lubricant. Some
gear oils will not adequately protect
some of the metals of a transmission,
or may be so thick they affect shift
quality.

Many modern transmissions speci-
fy the use of multiviscosity engine oil
in the transmission. That's right, en-
gine oil. We did a doubletake the first
time we saw that one ourselves. If
that's the spec for your tranny, fine
—ijust be sure to use the proper vis-
cosity.

Automatic transmission fluid is of-
ten recommended for year-round use
in some manual transmissions. How-
ever, it may not match the protection
offered hﬁ' gear lube for hard use in
hot weather, so if ATF is a winter-
only recommendation, change to the
apecified gear oil in the spring.

Although most automatics can use
Dexron 11 or a name-brand universal
transmission fluid that meets Dexron
I1 and Ford Mercon standards, older
Ford automaties and some imports re-
quire a fluid that meets Type F stand-
ards. Use the right fluid, or trans-
mission shift quality will suffer.

Rear axles with limited-zlip differ-
entials use a lubricant with friction
modifier to prevent chattering
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around slow corners. He sure to check
the label on the container to see if

you've got the right stuff.
2 Driveshaft
Upk

A rear-drive or 4-wheel-drive car has
at least one propeller shaft to the rear
wheels. Some 4wd systems have
propshafts to both axles. Hold the
shaft on each side of a universal joint
and try to twist it in both directions. IT
there's free play, the joint is worn and

should be replaced. Also, carefully try
to turn the propshaft back and forth,
where it enters the transmission or
transfer case, and if there's free play
between the propshaft and its mating
shaft, the end section of the propshaft
(called the slip yoke) may be worn and
in need of rep?acement.

Ifa propshaft is very long, it may be
supported in the middle by a center
bearing assembly. Inspect this for a
loose mount and turn the propshaft
while you feel the bearing assembly
for any roughness.

-

Change<= your oil
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rhu a of oil with a quart of Rislone* Engine Treatment af
dvange or when dewn a guari. Or, top off a full crankcase with
our new 15-ounce, add-anytime formula. The added advantage of
Rislone will help keep your engine clean for peak performance.
There's also Rislone Premium Fuel Injector Cleaner to remove
deposits from fuel injectors and intake valves.

FREE brochure, How to Treat Your Engine Right. To order =

the brochure or Rislone products direct, write

The Shaler Company, Dept. P051, PO.

Box 471, Waupun, WI 53963 or call

1-800-452-2888.
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& 1991 The Shaler Company
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Even if everything is tight, remove
any mud or goo packed into the uni-
versal joints, and if there's a U-joint
grease fitting, lubricate it. Although
original equipment shafts on most
recent 2wd vehicles have sealed-and-
packed joints, GEMguints for 4wd
systems have grease fittings. This is
also true for most replacement U-

joints,
2 Differential
Lube Change

Many manufacturers don't specify
any change interval for the rear axle/
differential lubricant. But we're not
willing to believe that the hypoid lube
squirted in at the factory is going to
last for over 100,000 miles. The manu-
facturers haven't made this job easy,
although the first step is relatively
simple. There's always a filler plug,
which is where yvou check the lube lev-
el. The lubricant should be within a
halfinch or so of the lip.

But changing the lube is a little
messier because, all too often, there's
no drain plug.

You'll have to remove the differen-
tial cover to drain the lube—

it's too little, the elutch dise and
throwout bearing take extra punish-
ment. If your car has a conventional
clutch linkage, refer to a repair man-
ual for the way to turn the adjuster to
reset the clearance. Also, lubricate
the metal pivots of the cluteh linkage
with chassis grease, the plastic parts
with silicone grease.

Although many clutches are self-
adjusting, they have toothed-pawl
plastic adjusters that should periodi-
cally be lubed (on the pivot and the
teeth) with silicone grease.

Many self-adjusting clutches re-
qlulre that you periodically lift the

utch pedal up an inch or so to do the
ndJustmg—whlch isn't actually self-
adjusting in our book, but a darn sight
better than having to crawl under the
car with a flashlight and a wrench.

Hydraulic clutches may require not
only a mechanical rod adjustment, but
may also need top mg up of fluid in
the master cylinder, and perhaps

even bleeding. Replamng the hydrau-
lic fluid in the cluteh system should be |
done when you change brake fluid,
sinee it's common for both systems to |
use the same type of fluid.

2

CV Joint
Lubrication

The constant veloeity universal joints
in front-drive axle shafts normally
last a long time, but don't wait for a
clicking noise on turns (indicating a
bad outer joint) or an axle ghaft hum.
Inspect the CV joint boots whenever
you're underneath, and if you find a
small cut without a sign of lubricant
| , tlean the rubber and seal the
wound with a dab of silicone RTV.

J{i;thereﬂa!arge hmthtfubmtand
evidence eakage, but appar-
ently mmfmse damage, remove the boot

and inspect it. You shauld be able to
clean out any grease that shows only
surface contamination with road film
and moisture, with fresh grease
(use specified CV joint grease) and in-
stall a split boot kit—all without re-
moving the axle shaft.

We're wary of being able to proper-
ly elean a CV joint without removing
it from the vehicle and using solvent
and a brush to get out the last bit of
dried-out grease and mud. But if
you're confident there's no contami-
nation, it may be possible to avoid this
step. The split boots have been im-
proved recently and, with careful in-
stallation, may last a couple of years.

If the grease leakage is extensive
and the first hums or clicks have been
heard, check a repair manwal. You
may find it's possible to take out the
shaft and replace the innards of the
joint without special tools, Or, buy a
factory rebuilt shaft from an auto
parts store for the same price as a pair

| of CV joint kits. Unless the failure of

one joint is premature, a complete
shaft assembly is a sound investment.

simple enough. Just unscrew
the bolts and let the lube
drain. Some covers use a pa-
per gasket, while others rely
on nothing more than a bead of
RTYV silicone, Use a fresh pa-
per gasket or a thin bead of
RTYV intended for gasket ap-
plications—bathtub caulking
won't cut it. Tighten the bolts
in a circular pattern, and refill

with fresh lu
Clutch

23 A

Don't wait for a clutch to slip
before doing something.
Clutch pedal free play should
be % to 1%zin. Ifit's excessive, |

Trans-
axle

Lube
Front-drive transaxles have
had a common oil supply with
the final drive (differential) for
many years. There have been
exceptions, primarily older
Chryeler front-drive automat-
| ies, with separate drain and fill
plugs for the final drive.
| Though separate, both trans-
mission and final drive use
| Dexron I1 transmission fluid.
| However, if you have a 4wd
system, the transfer case and
rear-axle differential housing
have their own oil check and

the clutch may not fully disen- *
gage, causing grinding and

clutches are usually adjusted at the transmission

Cable-operated
damage to the transmiszion, If end of the cable. Some adjust automaticaily.

BB
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fill plugs. These gearboxes
typically use SAE 80-90 gear
oil type GL-5, though in some
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cases they need a special factory oil.

use, change the oil annually
{aiphan the oil from a differential
housing without a drain plug). In nor-
mal eity/suburban driving, you should
change the oil every two years. In
each case, check the level at the fill
plug during every engine-oil change.

2 Paint

Touchups

Fixing nicks and seratches as soon as

they occur can do more than make

your car look better. It can also make

it last longer. That's because nicks

and scratches—even those that don't

E:l_sall the way to bare metal—are the
t places that rust starts.

To fix a scrateh, first determine
your car's paint code, usually located
on a badge under the hood, in a door
jamb, inside the trunk or in some oth-
er hidden location. Find your car's
code badge by checking a service
manual or calling your local dealer.

At the auto parts store, mateh your
paint code with the code in the paint-
matching application guide.

For small repairs, purchase a battle
of matching paint that has a brush

CAR CARE GUIDE

built into the cap. If the scratch goes
down to bare metal, purchase primer
and metal conditioner.

Wash the repair area with mild
soap and water, rinse thoroughly and
then dry with alintfree cloth. Remove
wax, grease and oil with a wax remov-
er, acetone or lacquer thinner, If rust
is present, scrape away as much as

ossible with a single-edge razor-

lade, then treat with a rust remover
followed by a rust converter (gee tip
No. 32).

For bare metal that's rustfree, ap-
ply metal conditioner according to
container directions. Follow by
brushing on two or three coats of
primer, allowing 5 minutes between
coats, Let the primer dry for 30 min-
utes before applying color coats.

After thoroughly mixing the color
touchup paint, apply two or three thin
coats in one direction, allowing suffi-
cient drying time between coats. If
the original paint has a clear coat, ap-
ply two very thin coats of clear to
achieve proper color mateh,

Let th repair dry for at least a
week, then use fine polishing com-
pound on a very wet rag to smooth out
the repair. ge careful not to rub

through the color, Follow up by wax-
ing and polishing.

2

Chrome
Restoration

Toxic chemicals that harm the envi-
ronment are used in the chrome plat-
ing process. And because disposing of
those chemicals is now strictly con-
trolled by the government, rechrom-
ing has become exceedingly expen-
gsive—about $200 for an average
bumper. A door handle will set you
back $50. Double these prices for
show-quality work.

Rechroming has become so expen-
give that it’s often cheaper to find
used parts at a wrecking yard. Some-
times it's even cheaper to buy a
brand-new part if it's still available.
And if you have a popular make, it's
possible to buy parts that have been
rechromed using production methods
and are, therefore, less expensive,

Of course, it’s best to keep the
chrome on your car in good shape to
begin with. That means it should be

olished and waxed with the same
ving care you give the paint.

If surface rust is present, remove it
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with chrome polish. Use it with No. 00
steel wool for stubborn surface rust.
Ifa chrome part has a scratch, remove
any rust (see tip No, 32), then brushin
a zine-rich paint called cold galvaniz-
ing compound to prevent further cor-
rm;wn Often, chrome parts start
gion the rougher ingide surface,
a prub em that commonly goes un-
noticed until rust pokes through the
front. If you spot rust inside, remove
it, then paint the surface with cold
gu.lvmumngm nd.

If you do decide it's time to head for
the chrome shop, check the work
ttmre done for other people, since
quality varies greatly from one shop
to the next. Like a good paint job,
chrome work is only a=s as what's
underneath. A good shanﬂ] strip off
all the old chrome, fill all pits,
straighten any dents and then give
the bare steel a highly polished sur-
face before chroming begins.

28
Windshields

Just because you see water leaking
from the upper-left corner of your
windshield doesn't necessarily mean
that's where the water's coming in.
Many leaks on the driver’s side origi-
nate on the passenger side, and vice
versa.

CAR CARE GUIDE

shield Sealer. It flows between the
gasket and the window and remains
phahle in order to keep the window

29 reciigrmen

Given time, even the sturdiest car
doors sag on their hinges. This is es-

Adjust sagging doors at the hinges first to
align door at upper and lower edge of front.

{1

S

Leaky windscreens (and rear windows| can
often be resealed without removing them.

Fortunately, you can reseal many
window leaks without knowing their
axact source.

For modern windows that are
bonded into place, use 3M Window
Weld Resealant. Applied witha
caulking gun, Window Weld's thin
viscosity allows it to flow into nooks
and erannies between the window and
the butyl or urethane glue to seal
leaks. To apply, remove any decora-
tive trim and squeeze a bead of the re-
sealer around suspected leak areas.

To reseal leaks on older cars where
windows are held in place with a rub-
ber gasket, use 3M Grommet Wind-

90

Then adjust the striker plate to align rear
edge for proper alignment and cdosing.

mciall:f true of 2-door models, which
ve longer, heavier doors.

Before you attempt to adjust a
door, inspect the hinges for wear by
lifting the end of the door up and
down. If there is excessive , one
or both hinges will have to be re-
placed. If you've neglected the body, |
the play might be mﬁm the door pil-
lar has rusted out.

If the hinges are okay, determine Lt'
the door needs to be adjusted up or |
down, orin or out.

To ndjunt the door up or down, lum.-
en the hinge-to-body bolts, have an
assistant hold the door in the adjusted |
position, then tighten the bolts. Doin-
and-out adjustments only after the
up-and-down adjustment is complet-
ed by loosening the hinge-to-door
bolts and sliding the door in or out
appropriately.

Once the door is aligned with an
even gap all around and it sits flush
with the rest of the body, adjust the |
door latch striker by loosening it just

PR ILLLISTRATIONS BY ROM CARBOM
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enough so that closing the door will
cause it to move to the ‘rrnper posi-
tion, then unlateh the and re-
tighten the striker.

3 o Panel

Eventually, even the mlghtleat. will
fall—and you'll be looking at a rusted-
out or bashed-in panel on your car,
But unlike simpler, luwer-teuh cars of
twu nerations ago, hanging a new

el requires considerably more ef-

ort than unscrewing a handful of Y-
in. bolts. Today's cars rarely have
exterior body panels that aren’t anin-
tegral part of the body's structure
—and consequently, they're spot-
welded into place.

Also, many panels are made of
high-strength steels—steels that
don't take kindly to being welded with
the trusty acetylene torch and a piece
of coat-hanger wire. These steels
need to be welded with a heli-arc or
MIG welder, and that means going to
a professional welder at a body shop.

The consequences of doing a less-
than-adequate job of welding in & new
panel are considerable. Newer cars
| rely on the concept of controlled erush
| during an accident to prevent the oc-
| cupants from being injured in a erash.
This means that the front of the car is

to crush ively, ab-
the energy of the crash more
ually. An inadequately attached
nt fender that pops off right away
can’t contribute to this.

Also, rethink the option of using an
inexpensive aftermarket replace-
ment panel instead of the considera-
bly more expensive factory replace-
ment gm the dealer. First off,
the af?&nltimarket panel is less likely to
fit proﬁirnly, but the lower price often
more than makes up for the difference
in the labor costs to make it fit. But
the alloy and thickness of the panel
may be considerably different than

!:.he original.

31 For Paint

If you're having a car repainted, make
sure the shop uses a metal conditioner
on bare metal. It etches the metal to
eliminate microscopic rust and corro-
sion. Body shops also use self-etching
primers to fight corrosion. If weldin

| 18 being done, they should use speci

weld-through primers, which are ap-
plied before the pieces are welded.
The best shops also avoid using lae-
quer dputt:ues and fast-dry lacquer-
based primer/surfacers to fill sand
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seratches and minor body imperfec-
tions, These primers can shrink, re-
vealing scratches not long after the
car is painted. Instead, good shops
use epoxy-based high-build primer
surfacers such as Morton's Elimina-
tor and Dupont’s URO Primer-Filler.
These new-age primers fill seratches
in one or two coats, never shrink, ad-
here better and are much more dura-
ble than other primers.

32 Frevention

Ruat ﬁ: ts started at a break in the
tting in moisture which com-
ﬂu with the iron in the steel panel.

Even if you cover the break with
paint, the reaction will still continue
without fresh water, using atmos-
pheric oxygen that permeates the
paint slowly. So it's necessary to ei-
ther mechanically or chemically re-
move the rust (sandblasting is a good
way—but messy), or to chemically
ilize it.

An acid-based chemical rust re-
mover, such as Oxi-Solve from East-
wood, or commercially available
phosphorie acid, actually eats up the
rust, leaving fresh new metal exposed
far pruning and painting.

Chemieal rust converters, such as
Extend, from Loctite, transforms
red, flaky rust to a hard, dark-gray
compound that prevents further rust-
ing and forms a stable base for paint.

Pt ILLLISTRATION BY RON CARBONI

Rust conversion compodunds can prevent mnst
from spreading beyond damaged areas.

To use a chemical rust remover,
scrape and wire-brush away as much
of the flaky rust as possible. Hemove
oil or grease with a solvent such as lac-
quer thinner, then wet the area with
rust remover—keeping it wet for
about 2 hours—then hose away the
residue, For stubborn rust, youmight
need to cover the area overnight with

soaked in rust remover,
hen brush on a coat of converter
following the instructions on the la-
bel. Once it’s dry, the area is ready for

painting.
POPULAR MECHANICS ® MAY 1991
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Blue Stripe” Valve
Cover Gaskets

The Difference
Between
DoIng The
Joh Right
And Doing

It Over.

Off brand and “bargain”
valve cover gaskets can
deteriorate in as little as
3500 miles. .. leading to
lost il and possible engine
damage ...50 the money
you might save buying an
offbrand gasket now could
COST you a bundle |ater

It takes no extra time to
install FEL-PRO quality... 5o
do it once and do it right!
Look for the Biue Stripe on
the gasket . don'taccept
an imitation

hve Cover Gasket

b | FELPRO BIuE Stripe*
- va

Afrer 3500 Miles

e —— —— L —
“Bargain” OF Brand Valve

Cover Gasket After 3500 Miles

FEL-PRO Biue Stripe

valve Cover Gaskets:

® Made with high-qualicy

materials for a er seal

® Free of voids inoles) that ¢

aliow il leakage ¥
o = Excellent flexibility wan't 4

braak in handling
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0 M. MCCOrmick Bl
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The wrong wax can be disasirous to your new
car's glaaming shine!

Does your car wax
reduce shine?

Many commonly used wax products can actually
dull your new car’s mirror finish. They use a com-
bination of wax or synthetics and a harsh abrasive
polish that causes tiny scratches, The scratched
paint can't reflect light as well as new paint. This
results in an overall reduction in shine. Your new
car should not be exposed to these abrasives. It
just needs washing and a follow up with a good
abrasive-free wax. For highest gloss, use the best
grades of Camauba wax.

Malm Chem. Corp sells a blend of imported
carnauba waxes in easy to apply liquid form. It's
formulated for a very high gloss and color en-
hancement.

It contains no cleaners, polishes, abrasives or
anything that can scraich paint. Seemingly more

ive than most store bought waxes, a ¥ pint
botele of the liquid shines between 3 and 5 cars,

Since 1979 Malm's Wax has been used by car
perfectionists and precisibn auto detailers, Usually
sold in larger sizes, you can order a % pint trial
size of Malm's Wax during a limited, one-time of-
fer. Send your check or money order for $8.99 +
§1.00 shipping and handling. You'll also get a
§1.50 value, 32 page pocket guide FREE! It covers
waxing and polishing techniques previously known
only by a small group of professional auto finish-
ers. Offer is limited to only 2 bottles per customer,

Compare any wax with Malm's in a side by side
test. If il doesn't outshine anything you've ever
used, including your favorite wax (and we mean
anything), send back the unused portion within 2
months for a pro-rata refund less shipping charge.

MALM CHEM. CORP.
300 BX, PM-581, Pound Ridge, NY 10576

| MALM CHEM. CORP. |
| 300 BX, PM-581, Pound Ridge, NY 10576 |
|

| 914/764-5775 » 9 am - 5 pm E.5.T. (Mon.-Fri.)

| O YES! Rush % pint wax and free 32 page |
| guide. Enclosed is my check or money |
| order for $8.99 plus $1.00 shipping. |
| O Enclosed is $16.98 for 2 bottles and |
|  onei2 page guide plus $2.00 shipping. |
) For shlpmenta to NY State, include your |

area's sales tax. Minimum $15.00 charge |
| on MasterCard or Visa. Include ALL 13 or
| 16 digits & expiration date.
] (Offer good only in the 48 continental states.

Lhse separate paper if different shipping address,

State Zip

@
i

1
I
|
I {UPS can't deiiver 1o & P-O. Box)
|
|
]
|




High-Tech

3 Paint

If you're having your car repainted,
take advantage of the new paint tech-
nologies. You no longer have to settle
for lacquer, which looks great but
lacks durability. Or enamel, which is
more durable but also has more
orange peel.

The new 2-part polyurethane
paints are much more durable than ei-
ther lacquer or enamel, and they'll
give a glass-smooth shine that rivals
the best hand-rubbed lacquer.

Colors have also gotten deeper and
richer, thanks to paint systems that
employ a base color followed by an
ultrahigh-gloss clear coat.

Metallic colors also got more daz-
zling when paint makers began add-
in%mica chips, which pick up and
reflect light more brilliantly than
standard metallie chips.

Even if you decide to stick with
your car's original color, ask your
body shop about the newest paints.
Your paint job will last longer and
look better.

Beware, almost all of the new paint
systems use toxic chemicals, so drive-

way respraying is out.
Vinyl

Re!)alr
Vinyl dashboards can be repaired

with duct tape. The preferred ap-
proach, however, is to take the time
and use an inexpensive vinyl-repair
kit to make a nearly invisible repair.

Besides containing vinyl-repair
paste, the kits also have dyes g0 you
can match the color of your car's seats
or dash, and graining paper to help
you match the embossed pattern of
your car's vinyl. In addition, repair
kits specifically for dashboards have
filler, like body-repair filler, so you
can patch gouges and nicks to the
same height as the surrounding area.

Begin the repair to the seat or dash
by first making certain that the plas-
tic material you're trying to patch isin
fact vinyl and compatible with the re-
pair paste, Heat a straightened heavy
ﬂapere]ip until it glows red. Probe the

eated wire into a part of the seat or
dash that's hidden from sight to ob-
tain a sample of the plastic material.
Then heat the plastic with a torch, If
the flame burns bright green briefly,
it's vinyl.

Clean the area around the damage
toremove dirt, oily film, protectant or
polish. With seats, trim any loose
threads. If the damage in a seat is a
tear that’s more than an inch long,

92
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Vinyl repair kits can make an almast-imvisible repair in dashboards and seats,

you'll need to back the repair with a
piece of vinﬂl supplied in the kit, held
in place with some of the ir paste
between it and the underside of the
surrounding area, Gouges in a dash-
board should be filled. In both caszes,
use a little rather than a lot of repair
aste. Too much will run, ruining the
inished look. When building up a
dashboard gouge, you may have to
make two or three applications of fill-
er, allowing it to cure between each.
Next, mix the dyes to match your
color, Take your time here and work
in small doses. The repair paste won't
cure until you heat it, so there's no
reason to rush. The gquality of the fin-
ished job depends %Envily on your
good color sense and patience. Check
the colors under a combination of yel-
low (incandescent) and fluorescent
light to get the truest match.
After you have matched the color of
vour seat or dashboard, mateh the
in pattern with the graining sheets
fzﬁhe kit. One of the supplied pat-
terns should be very close, if not spot-
on. However, if you're not satisfied
with the graining patterns from the
repair kit, you can buy a separate kit
that allows you to make a mold of the
grain pattern to use. These kits are
E}mmonly gold as vinyl-roof repair
its.
Once you have the right graining
paper, place it over the damaged

PR ILLLSTRATICING By HARK MEMN

area, grain rattern down, and lightly
draw a circle around the damage on
the graining paper. Remove the
graining paper and apply the repair
mix to the damaged spot. Again, too
much paste results in a clumsy-look-
ing repair, so apply it spari , using
the spatula from the kit. Place the
graining paper, embossed side down,
over the paste, with your eirele over
the damage. Cure the repair using
heat and mild pressure.

The easiest way to apply the neces-
sary heat is with the flat-tipped elec-
tric heating iron available in slightly
more expensive repair kits. The eco-
nomical kits supply a similar flat-
tipped tool that you must heat by
holding against a laundry iron for a
few minutes. Since the quality of the
repair depends on how the patch
cures, it's worth the few extra dollars
to get the self-heating tool. Hold the
tool against the repair through the

paper.
Peel Eﬂcﬁetll-m graining paper and

check the repair. If the paper doesn't
peel off cleanly, the repair is not yet
cured—reapply the heat.

35 Renewar

Though the patched look might work
as a fashion statement in the seat of
your blue jeans, it's hardly appropri-
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ate for the cloth seats in your car. And
though you can cover badly tattered
or frayed seats with semishapeless
one-size-fits-all seat covers, you'd do
better to install form-fit replacement
upholstery covers.

These covers are available in differ-
ent styles and eolors. Naturally, if vou
want to change the pattern or color,
you'll have to recover all the seats,
whether they're torn or not. Replace-
ment seat covers come as cushion cov-
ers and seatback covers. Installing
them requires removing the seats,

To remove front seats, unbolt the
seat rail from the floor of the car. Then
turn the seat over and unbolt the seat
from the seat rail. Rear seats are held
by either spring clips or bolts, or a
combination. Undo any bolts holding
the seat cushion to the floor of the car
and pop up the cushion at its front
edge, then pull out the cushion,

With the cushion removed, you'll
see any bolts or clips holding the rear
seatback in place.

Stretch the new cover over the seat
cushion, pulling the edges of the cover
over the bottom edge of the cushion.
The cover is snugly held in place with
small, double-pointed ring elips, com-
monly called “hog rings.” Slip one
point of a ring through the new cover,
at its edge. The other point can either
go through the edge of the old seat
cover, if it's secure, or through the
seat cushion itself or posgibly around
a seat-cushion spring wire. Then

ueeze the ring closed using a pair of
pliers. (Special hog-ring pliers are
available.) Inztall the next ring a few
inches away, then work your way
around the seat cushion. Don't block
the mounting holes in the bottom of
the seat cushion.

Rear seatbacks, execept in cars with
fold-down rear seats, are covered the
same way as seat bottoms. The front
seatbacks and the backs of folding
rear seats have finished backs, The
covers for these seatbacks slip snugly
over the seatback and are held in
place at the bottom edge. However,
some folding rear seats have separate
back covers—typically an extension
of the trunk or cargo area liner or car-
pet—held by screws and trim. Undo
the backs of these seats, install the
new seat cover and reinstall the back.

If the only damage to your cloth
seats is a torn seam, you may be able
to restitch the seam, Besides needing |
heavy upholstery thread of the cor- |
rect color, you'll also need a special
upholsterer's curved needle. The
curved needle can be slipped into the
fabric and out again, without having
to take the seat cover off the seat
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DEVIL!

On hot summer days the
interior of your parked car
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cushion. Before restitching a seam,
insert some backing material under
the tear to reduce strain on the torn
fabric and to keep the repair from
coming undone.

3 Leather

Restoration

Besides imparting their unique, luxu-
rious aroma to your car's interior,
leather seats and door panels endure
all manner of abuse for years, Unfor-
tunately, when leather upholstery is
badly eracked or torn, the only really
effective restoration is replacement.

One of the basic ways to extend the
useful life of the leather is by periodi-
cally washing it with a solution of mild
soap and warm water. Minor
scratches and cracks in the leather
can be touched up with the proper col-
or leather polish.

You can also repair small tears at
the seams by sewing. Insert a backing
material—either a small, thin piece of
leather or vinyl—under the tear.
When you sew, pass the needle and
thread through the backing material
to relieve the stress on the leather.
Use heavy thread and a curved uphol-
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sterer's needle to do the stitching.

Clean, small cuts or tears in the
leather can be repaired by gluing the
torn piece back in place. Use a water-
resistant, flexible glue, like rubber
cement. Apply the glue sparingly to
the underside of the tear and press
the torn section back in place. Clean
up any excess glue imme ly.

Carpet

3 Renewal
Though the carpeting in your car isn't
trampled all over the way the carpet-
ing in your house is, automotive car-
peting is subject to intense wear,
albeit in a small area. Each time you
drive, you rest your foot in the same
place for miles and miles—enough to
wear a hole through the carpeting.

If the carpeting in your car is still
good—the nap isn't worn—you can
simply and effectively repair small
worn areas. Trim around the damage.
Cut a small piece of good section of the
carpet from an edge that's normally
hidden under one of the seats. Care-
fully trim the patch to the size and
Eha[:' of the hole. Cement a piece of

p (for backing) to the underside

Use the old, worn carpets as templates to cut
replacement materlal. You can also patch
small holes with material from a hidden area.

EverythmgMovesBa

All recreational equipment
delivers more fun when our
lubricants smiooth the way

Vehicles roll up more
miles with the bumper- m
humpser wear protection
our lubricants give

Our quality lubricants are the best at reducing
wear and tear because lubricants and lubrication
equipment are the only things we make. So we
make them better.

Everything moves easier, faster, stronger and longer
when our lubricants are smoothing the way. Any part that
moves— gears, bearings, joints, hinges — on any vehicle
or equipment deserves our protection.



of the carpet, over the hole. Usea
tough, water-resistant cement like
automotive trim adhesive. Then glue
the patch to the top of the piece of bur-
lap, filling the hole.

You ean repair smaller damage—
such as ugarette burns—even more
ea.sdy by simply cutting some pieces
of carpet pile a hidden section of
carpet and gluing them direetly to the
burned smFir&t, of course, trim
away the ed pile using scissors or
arazor.

If the earpeting is badly worn, re-
place it. Though you can usually buy
carpeting already measured and cut
for your car, you can also buy less-ex-
pensive rolled automotive carpet and
cut it yourself to fit. Remove the old

ing from your car and lay it on
the unrolled new carpeting. Use some
heavy books or a toolbox to hold the
old carpeting down flat while you
trace the contour of your original car-
peting on the new carpetmg, usmg
chalk or narrow masking tape. Use a
sharp utility knife to cut l;he new car-
peting. When using your old carpet-
ing as a template, be sure to mark all
the small contours, such as around
pedals, shift lever and handbrake.

CAR CARE GUIDE
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Window Cranks

Besides making it difficult or impossi-
ble to open a window or door, a broken
window crank or door handle makes
your car’s interior look run down. Re-
placement cranks and handles are
readily available, both from your
dealer or at auto parts stores.

Window cranks and door handles
are held in place either by screws
right thruugﬁ the middle of the erank
or handle’s hub or by ring clips on the
back of the hub. Check the center of
the hub—there might be a Phillips-,
Torx- or Allen-head screw, sibly
covered by a piece of decorative trim,
If o, simply use the appropriate tool
to undo the serew. Then pull the han-
dle straight off the splines.

If there is no screw, there will be a
clip on the back side of the erank or
handle. The simplest way to remove
the clip is with an inexpensive, special
flat tool made just for the purpose.
Slip the tool behind the arm of the
crank or handle, and then gently
push. The ghape of the tool will force

mm#m
winder retaining clip simple and easy.

the clip out of its retaining groave.
It's a pood idea to buy a of
Ea.re clips when you b tﬁ&tﬁf&
eplacement handles. Chances
are the old clip will fly off to the dark-
est corner of your garage.

To reinstall a serew-mounted han-
dle, push it straight onto its splined
shaft. Reinstall the serew and tighten
it snugly, but not overly tight. To re-
Eﬂt:lhl a clip-held handle, first plaﬁe

e clip in its retaining groove on the
back of the new hmﬁf Then simply
push the handle firmly onto the
splined shaft.

PR ILLLASTRATION BY HAMNK IWEN
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=
All liwvn and garden equipment H

winks benter when our 5 BN .
andoilsare onthejob. . § I ﬂﬂ

Baats and trailers last longer
when our comosion I':Igh[mg.
lubricants are at the helm |'

Our equipment is quality all the way — made in
America and warranted for life.
LubriMatic. It’s the best move you can make.
Ask for it in better stores and dealerships.

The Lubrication Specialists

[T T LubriMiatic (T T

Division of Witeo Corporation

PO, Box 1974 = Obathe, K5 66061 * 913/782-5800




GETINTO

AVAILABLE W
1T & W DRVES

RATCHET GEAR
¥ WITHI2 TEETH

PLUS 5500
SHIPPING &

- = Where there's lack of resistance for
the ratchet 1o function. » Where excessive
repetitions are required for long bolts.
One 360° turn of this specialty tool is
equal to eight normal ratchet motions.
Of quality construction, the Sidewinder
is forque tested to 175 fi. Ibs. and
carries a lifetime warranty.
Found in tool kits of major racing leams.
To order, call today

1(800) 999-3405
We ship U.PS. daily.

MASTERCARD AND VISA ACCEFTED

S/DEWINDER

PRODUCTS CORFPORA TION
2066 Oid Rocky Rdge FAoad
Birmingham, AL 35216

Foot Pedal
Replacement

Each time you put your foot on the ac-
celerator, brake or clutch pedal, you
wear off a little of the pedal's rubber
cover. With time and miles, you can
wear right through the cover,

To remove the old cover from a
brake or clutch pedal, pry its lip off
the underside of the pedal. Slip on the
new cover, and work the lip around.

Accelerator
to the throttle linkage by clips on
the underside of the pedal, or are

CAR CARE GUIDE

pedals are either held § -

the jig over the chip. Then mix the re-
pair resin and its hardener, and pour
it into the injector. Force the mixture
into the chip by installing the plunger
into the injector.

41 e

Replacement

), P/

hinged to the floorboard and held f °

there by mounting screws.
4 Glass
Restoration

Before you decide that any piece of
glass, from vent window to wind-
shield, is so weatherbeaten and
etehed that it must be replaced, thor-
pughly clean it, inside and out. Use a
quality window cleaner and newspa-
per to cut grime and greasy dirt from
the glass. To remove any thick resi-
due—such as from cigarette or ci
smoke—clean the glass thoroughly
using a mild abrasive cleaner, like
Bon Ami and water.

If there are some minor scratches in
the glass, try rubbing them out using
tﬂﬂtﬁpﬂ.ﬁtﬂ on a clean rag. Or, if there
are many minor scratches—as from
miles of driving through blowing sand
—you can remove them with a glass-
polishing kit. The kit contains a pol-
ishing powder that you mix with
water and a felt buffing wheel attach-
ment for your portable drill tha&lﬂn-
plies and works the compound around.

Small chips can be repaired using
an inexpensive kit, Place the suction-
cup-held jig over the chip. Install the
pressure screw in the jig. Install the
outer half of the mixture injector in

Try to rescue a sandblasted or scratched
windshield by polishing it.

PR ILLLETRATIONS B HARN WEN

It’'s easy to replace an old steering wheel
with a new or sportier version.

You can replace the old steering
wheel with a new one, either from
your dealer or from a specialty manu-
facturer.

Before you remove your old wheel,
point the front wheels straight ahead
g0 you'll be able to properly install the
new wheel. Then remove any center
trim or padding that may incorporate
the horn button. This usually requires
that you remove screws from the back
of the wheel's spokes. Pry off the pad-
ding. As you lift the pad, check to see
if the horn button is an integral part of
the assembly. If it is, pull the horn
wire from the back of the pad.

Firmly hold the wheel from turning
as you loosen the nut. With the nut
off, you'll see two threaded holes in
the wheel's center hub. Thread two
long bolts through a steering wheel
puller into these holes. Thread the
center bolt of the wheel puller down
against the top of the steering col-
umn, making sure you don’t turn the
wheelin the process. Use the puller to
pop the wheel off the column.

Eult the new wheel to its adapter
hub. Thread the wire for the horn but-
ton or horn ring through its hole in the
hub. Align the splines of the adapter
hub with those of the steering column
shaft, while positioning the wheel for
straightahead. Push the wheel down
on the steering shaft. Install the
mounting nut and tighten it until the
hub seats. Snug up the nut. Attach
the horn wire to the new wheel's horn
button, and install any trim. ™
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EARTHS NEW LOOK

(Continued from page 36)

the center provides a good map of Af-
rica and South America. The Moll-
weide's lateral egg shape elongates
everything in the lower latitudes but
provides a less-erowded view of the
polar regions. Each belt of latitude
represents the same area as on an ac-
tual globe.

# The Interrupted Goode Homolosine
is an equal-area projection that com-
bines the best of the two above. It
uses the better-shaped equatorial
section of the sinusoidal and the less-
compressed polar section of the Moll-
weide. Each continental segment is
keyed to its own central meridian, re-
ducing distortion of the land areas. Its
multilobed projection provides a
good, if bizarre-looking, world map.

® In azimuthal projections, a part of
the globe is projected from a central
point onto a plane. Direct routes from
that point to all others will be shown
as straight lines, and all points equally
distant from the center point will be
equally distant on the map. A sepa-
rate map must be made for each cen-
tral point selected.

@ The Feigenbaum projection shown
on page 30 is a conformal view of the
world. Conformal projections show
all directions correctly arranged at
each point on the map.

“Despite the fidelity of local angles
and lengths, a moment’s view of the
map should convince the viewer that,
glogall , no such fidelity holds,” Fei-
genbaum points out. “Thus, Afriea is
misshapen, while nevertheless the
angles of intersection of each of its po-
litical subdivisions are true.”

Conformal projections are highly
technical and very useful for specific
pu_H:usea. such as navigation.

e application of computer tech-
nology to map making has not eom-
pletely overcome the distortion
problem, and it never will. However,
most handmade maps are imprecise
by a factor of at least 5%. The use of
computers and the fractal formula
developed by Feigenbaum can cut
that margin of error in half.

Paper maps, of course, are in no
danger of becoming obsolete. For one
thing, current electronic systems
can't hold a candle to paper’s trans-
portability.

But most map makers believe they
have seen the future, and that future
'Ll?ucll_igital. Caleb Dean Hammond 111,

ird-generation map maker and chief
executive of the company that bears
his name, sure believes it. After tout-
ing itself for almost 90 years as “Map
makers and publishers since the turn
of the century,” Hammond has
changed its slogan. The company slo-
gan now reads, “Map makers for the
21st century.” ™
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fTeed
1zard.

the amazing new solution to
rotary trimmer line problems
® No more trouble with trimmer line
— never buy line again!
® Easy to install on your gas trimmer.
e Cuts through tough weeds,
briars and grass.
e Keeps your rotary trimmer in
business.
® Guaranteed to save you time!
TO ORDER CALL TODAY

1-800-262-5122

(Call for dealership inquiry)

------------------------------------------------------------------- -

{ )VISBA [ JMCH Exp. Date____________
{ ) Check enclosed for $21.85 plus $3.00 postage and handling. PM51
Your Trimmer Make Model #

Name Phane_{ )

Streat

City State Zip

Send to: WEED WIZARD, INC., P.O. Box 275, Dahlonega, Georgia 30533

Presenting...

The DR™ FIELD and
BRUSH MOWER

--the amazing walk-behind

Se,

"brush hog" that -- WHY

«CLEARS & MAINTAINS meadows, e . MESS

pastires, roadsides, fences, wooded with hand-

and rough non-lawn areas with ease. held brush

Mows over 112 acre per hour! cutters that are

«CUTS tall grass, weeds, brush, R s e

bemmbles, snac- aven iough tiring 1o use...

aplings ap o I” thict! OR with sicklebar

mowers that shake

unmercifully

and leave such a

tangied mess?

CALL TS FREE

CHOPS/ I $00. 438 -0600
MULCHES most PLEASE MAIL
mim COUPON fﬂr FREE
learves NO TANGLE of DETAILS about the Amazing
maierial to trip over or fo pick up like DR™FIELD g:{_ﬂg_[f_ﬁq_ ﬂiﬂf&_ﬂi

MWER%.LWB::;:&SHM iewith YER P oo I MOWER mcinding sices
. engine | DR™ FIF : including prices, |
BIG 20 SELF-PROPELLED WHEELS! Rolls through wamaﬂﬁm Savings now in cffect. '

ditches, furrows, over bumps and logs with ease, Name

*Perfect for low-maintemance wildfTower |\ ddress I
meadows.. Buropean-style woodlots free of under- | City State 7IP |

mmp:h‘-ﬂqm?mmﬁ Y I Te: COUNTRY HOME FRODUCTS, Dept. A3705F |

simopye | _Box 89, Ferry Rood, Charlone, VT 05445




AUTOMOBILES

DETROIT SPY REPORT

BY JIM DUNNE, Detroit Editor

o It's a hybrid, designed by Ford
. " and Nissan, powered

@ Pontiac's popular Grand Am will be
completely restyled for 1992, The
front end features a more aggressive
appearance, with dramatic linesin the
grille opening and headlight shape.

Unlike the current model, the new
Grand Am will have an aero profile,
with a slanted backlite.

Appearances can be deceiving.
This prototype, caught by the camera
during cold-weather testing last Feb-
ruary, is highly disguised. Wheel
openings are painted to appear rec-
tangular, and the grille area is partly
masked by black tape.

Chassis details are expected to be
largely unchanged, though the caris a
few inches longer than the "91 model,
and two new versions of the Quad 4
engine will be added to the power-
train lineup, including an sohc edition
insiders are calling the Quad 2.

Extrudaframe

Ford planners think that the frame
and body technigue of car construe-
tion may still have a future.

Though unit-bedy construction is
used on all but a few of today's cars,
Ford planners say that chassis frames
made of extruded aluminum can slash
costs and cut the weight of the car,
with savings at both ends—in tooling
investment for the eompany and in
fuel economy for the customer.

One big savings is in the cost of dies

New Pontiac Grand Am

Mustang Mystery
Mustangs of the future—1994—will
have VB engines, or maybe V6 en-
gines. Theyv will feature rear-wheel
drive—or perhaps front-drive. They
will be slightly smaller than today's
cars—or maybe much smaller,

Those are the mixed signals coming
out of Dearborn as Ford planners try
to make up their minds about the fu-
ture of their sporty car,

Fuel economy regulations cause
most of the confusion, If government
CAFE standards tighten up, the
front-drive V6 looks like a safe bet. If
the rules are only slightly changed,
the rear-drive VS pets the nod.

Ford/Nissan Van

Next-generation Grand Am will feature aggressive front-end styling and angled C pillar.

and presses. An extrusion machine
with die set costs a fraction of a press
machine and matching dies.

Extruded frames would also allow
Third World countries to get into the
auto manufacturing business.

Olds Achieva

Olds will have a newly styled Cutlass
Calais line for 1992, along with a new
name—Achieva.

lds marketeers think Calais is too
soft a name. It has no strong identi-
fication among American buyers.
But is Achieva
any more famil-
iar? It will have
smoother, more
aerodynamic
body lines than
the boxy Calais
model it re-
places. There
will also be radi-
cal differences in
styling between
the 2- and 4-door
Achieva models.

by a Nissan V6, but built in the United
States by Ford.

That's the minivan that Mercury
will sell as the Villager.

Front-wheel drive is the key here,
the first front-drive van offered by
Ford Motor Co. The engine is a 3.0-li-
ter V6 that will be made by Nissan in
the United States. Dimensions are
similar to the Chrysler vans.

The Zebra stripes and front and
rear bras on the prototype in our spy
photo are designed to hide the Villag-
er’s final styling appearance. ™

Ford/Nissan joint venture minivan will be sold as Mercury Villager.
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Buckle up—together we can save lives.

Your Explorer is ready.

Explorer has left the others far behind.

Almost overnight, Ford's newest winner
became the best seller in its class. It's

also been named Four Wheeler
- magazine's "Four Wheeler of
. the Year" two vears in a row.
The reason?
With Explorer's versatile
M interior, you can pack any
equipment you need... and never
feel crowded. The list of unexpected
features is very long.

Best of all, you'll handle challenging
terrain almost effortlessly. You can go
from 2WD to 4WD High and back, on the
fly, at the push of a button. An energetic
4.0L V-6 powers every move.

Discover Explorer from Ford.

When it comes to pursuing
adventure, on—or off—any road,
nothing even comes close.

Have you driven a Ford...lately?




AVIATION

TEST PILOT TALES

BY ABE DANIE, Science/Technology Editor

® No one knows a plane like the test
pilot who flies it through the growing
pains of its passage from experimen-
tal prototype to production model.
He's there to see what happens when
the dreams of mrcra.ﬁ.d designers, en-
gineers, managers and customers run
up against the hard realities of -
ics and aerodynamics. It's an enfig t-
ening and often dangerous process—
one that provides frequent reminders
of the tremendous complexity behind
today's aeronautical marvels.

Every year, the men who test the
world's most exciting aircraft gather
at the Society of Experimental Test
Pilots symposium and tell of their ex-
periences. | attended the most recent
of these events, held late last yvear in
Beverly Hills, California,

At the symposium there were re-
ports from the cockpits of today’s hot-
test aireraft, told in the classic test-
pilot style—terse, scientific and
unemotional, yet leavened with dry
wit. But perhaps the most exciting
thing about it from a journalist's point
of view was the candor of the presen-
tations.

Basic to a test pilot’s job is the abili-
ty to deliver facts accurately and un-

flinchingly. In an industry that, like
any other, has its share of hype, it's
refreshing to meet people who have
no trouble admitting that experimen-
tal aireraft are called that because
they don't always do what they're ex-

i
.’.; \

Flight testing of Ares [top| was recorded on
camcorder |above).

String
the Ares test alrcraft.

pected to do. You wouldn't learn any-
tlung from them if they did.

It's also fun to see videos of some of
your favorite airplanes in the most un-
dignified positions anyone's ever like-
ly to put them in on purpose.

irreverent Ares
The most puckish presentation came
from a team representing Burt Ru-
tan's Scaled Composites wonder-
works. Intended to serve as an easy-
to-maintain tankbuster and 'copter
killer for operation under bat Id
conditions, their Ares light-attack
fighter (see Tech Update, page 22,
June 1990) was developed on a shoe-
string budget, Speakers Douglas
Shane and hgdmel Mellville delighted
in pointing out the ingeniously simple
ways they solved problems that oth-
ers might have spent millions on.
Ares was designed without wind-
tunnel testing—just two people and a
few personal computers. To record
flight test results, the Ares team used
a standard Sony Camecorder,
strapped to the pilot’s headrest and
aimed at the instrument panel. A
piece of string stretched across the

cockpit helped in keeping track of con-
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trol stick position in various maneu-
vers.

Ares belied its humble origins in a
remarkable video showing it in ter-
rain-hugging flight over tﬁe Mojave
Desert. In this footage, the tiny plane
showed itself to be the Mazda Miata of
the air, racing up and down dunes,
and darting between obstacles.

Not being a pilot myzelf, I leaned
over and asked a couple of retired A-4
jocks sitting next to me for their ex-
pert opinion. “Very good stickwork,"”
remarked one. “I'll endorse that,”
said the other.

Snupad-u]:DTnmﬂt
As anyone w) 'savert.ris-dtugepup

the family car by stuffing in a bigger
engine can tell you, engine trans-
plants are seldom as simple as they
seem. That the same rule applies in
the world of aeronautics was borne
out in a presentation by Navy pilot
Lt. CIIILE‘. Kent Rominger and Jen-
nings Bryant of the Naval Air Test
Center in Patuxent River, Maryland.

They and their colleagues were
charged with the theoretically
straightforward task of shoehorning a
pair of General Electric F-110 engines
into the Navy's venerable F'-14 fight-
er (see “America’s Enforcer,” page
39, November 1990). With 27,000
pounds of thrust each, the new power-
plants would give the Tomeat 28%
more power in afterburner.

Getting the engines in the plane
was a matter of “creative metalsmith-
ing,"” plus adaptations to the gear-
boxes that drive the airframe’s acces-
sories and some retuning to make all
the new thrust more manageable.
That was complicated, but not unex-
pected. Things got more interesting

when the test flying began.
Here's a quick sampling of the
gremlins that had to be subgued: At
certains , transonic buffet shook
the plane so badly that pilots eouldn't
read their instruments, a worrisome
engine flameout was never fully ex-
g!ained, conspicuous trails of un-
urned fuel vapor followed the glﬂ;ne
whenever it shut down its after -
ers, and a little hole appeared in an af-
terburner’s heat-resistant lining,
When a variety of tweeks, adjust-
ments and tradeoffs had these prob-
lems under control, one of the planes
went to a simulated aircraft carrier
deck at Patuxent River. There, a se-
ries of catapult launches, steam inges-
tion tests and what amounted to
controlled erash landings proved that
evel:'_'.rthjng on the plane was firmly at-
tached.

Or so they thought. When the test
team tried the same thing on a real
earrier deck, a turnbuckle broke. The
accessory gearbox it supported
slipped out of place, and the engine

losing oil, a potentially dizas-
trous condition. The question was, as
Rominger put it, “WTF?” or Why did
the turnbuckle fail? Conditions on the
carrier should have been exactly the
same as those during the tests at Pa-
tuxent River,

After checking every detail of the
two secenarios, it became apparent
that the only thing different about the
carrier deck was that it had a fresh
layer of nonskid coating. Harmless as
that sounds, the new coating’s grip-
pier surface resulted in landing E'Iadﬂ
up to four times higher than those on
the old surface. The resulting delays
were by far the greatest setback of
the project.
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Reengined Tomcat made it through catapult
steam Ingestion testing [left) and high sink-
rate landings [above ] at Patuxent River, be-
fore beginning carrier sultabliity tests.

Stupid 747 tricks

If the tests for the military aireraft
discussed at the symposium seemed
rigorous, those required for eivil air-
craft were truly harrowing. Before
getting the okay for revenue service,
Boeing's latest jumbo-jet, the 747-
400, went through a wide range of
what testapiluts laconically refer to as
“nonstandard procedures.”

Joe MacDonald of Boeing showed
foo of these immense birds virtu-
ally flapping their overburdened
wings while bearing huge cargos onto
the runway, coming in for landings
nearly sideways in 40-knot cross-
winds, and d ing their tails down
the runway after pilots intentionally
overrotated on takeoff. Truly reas-
suring to anyone who's wondered how
forgiving these transports are.

An historic guest

The final presentation of the sympo-
sium was a fitting climax. Valery
Menitsky of the Soviet Mikoyan de-
sign bureaun became the first Russian
pilot ever to address the society. Men-
itsky stood at the podium while a
translation of his paper on test flights
of the Mi(G-29 was read.

Even more memorable was the
freewheeling question-and-answer
session that followed. With the help of
a translator and his own spirited, if
halting, English, Menitsky fielded a
wide range of questions with remark-
able openness and good humor, What
emerged was a sense that although
Menitsky and his audience had been
trained on $pmite sides of the now-
faded Cold War, their traditions were
remarkably similar. As Menitsky said
when asked to compare the American
test pilot's school at Edwards AFB to
those in the Soviet Union, it is as if “all
of our brothers and fathers had some
secret consultation to produce these

LU MAVY PHOTOS

schools.” -
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CARLISLE RESTORATION LURBER PHOTD

@ If your old house boasts original
plank, strip or parquet wood floors,
giving them the proper care is the key
to retaining their authenticity. You
should think of them as an antique
underfoot, and therefore treat them
with the respect and dignity they de-
serve,

What you decide to do with your old
wood floor depends, first of all, on
what type of floor you're dealing with,
the appearance you're striving for,
how authentic you want to be and, fi-
nally, how much maintenance you're
willing to devote to keeping the floor
in shape. This can run the gamut from
leaving an old plank floor unfinished
to varnishing or shellacking a Victori-
an strip or parquet floor,

Knowing a bit about wood floors,
along with the choices you face as a
sensitive restorer, will help you deal

“Home Again With Bob Vila" is the title of our
contributing edifor's new TV show.

OLD HOUSE RESTORATION

RESTORING WOOD FLOORS

BY BOB VILA, Contributing Editor

with this part of your restoration

Unfinished planks
Up until about the middle of the
1800s, the wood floors in most Ameri-
can houses were made from wide
planks, often pine. Although some fa-
vored t53a:urntmfg and stenciling these
early or the most part they
were left bare or

Generations of use alluwed the
wood to wear and cup naturally, cre-
ating an aged patina that can't be
duplicated. It is these years of living
that give an unfinished plank floor its
charm and mellowness. So, in many
cases, the most authentic way to treat
an old unfinished wood floor is to leave
it that way—unfinished.

Sensible protection

Sometimes, thuugh folks are con-
cerned about exposing the bare wood
living. Food

to the ravages of daﬁ
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ll with a layer o

and pet stains can wreak havoe with
untreated boards.

For those who desire the period
look but want some protection on the
planks, some restorers suggest treat-
ing the planks with a clear penetrat-
ing oil, followed by a coat of wax.
Depending on the kind of usage it
sees, expect to rewax the floor every
year or two.

If the floor is in bad shape, how to
best bring it back for 20th-century use
is often a professional call. More than
likely, the job will begin with a good
cleaning. Often, all that's used is tri-
ﬁodlum phosphate (TSP) and water, [

on't 8 trying to sand down an

uﬁank floor. They are usually

Hn worn that you risk ruining the
floor.

Early plank floors were butted to-
fether—rnmly tongue and grooved.

n some cases, you can {lip the boards
around to expose the never-before-
walked-on side—a light sanding
should give you a beautiful new “an-
tique” floor.

Cleaning and repair
One restoration company I know uses

'l an interesting historical technique to
! clean old pln.r%k

floors. Mimicking the
way these boards were often cleaned
in the early d:?a , they cover the floor

sand approximately %
in. to % in. thick while they work on
the rest of the room. The abrasion
caused by movement on the sand
above cleans the floor naturally, Asan
added bonus, the sand cover actsasa
protective coating against drops and
spills,

Damaged boards can be replaced
with original salvaged ones. Just
make sure that the same species of
wood is used, and check to be sure
that the graining and coloration
match.

Often the tongues and grooves on
these old salvaged boards are broken
and must be remilled for their new
home. Increasing the depth of their
grooves will eliminate the spaces that
occur between boards when the wood

There are many ways to refurbish an old
floor, But if none of them fits your needs,
you can Install new flooring (llice the wide
pine boards at left] that is available from
restoration

lumber suppliers.
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contracts and expands.

And, like almost everything else in
the restoration world, you can also
find new wide plank flooring made
like the old. If you must sacrifice your
old damaged antique and don't want
to go the salvage route, this may be
the choice for you. It's also a good way
to add some period charm to new con-
struetion.

Victorian shine

Plain, unfinished planks gave way to
shiny strip and parquet ﬁuurs in the
Victorian era. New finishing products
that added a special look to floor-
boards, like oil varnishes and shellacs,
were widely available. Famous for
their ornateness, the Victorians did
not overlook what was underfoot in
their glossy decorating schemes,

If you're restoring a home of this
period, opting for a varnish or shellac
15 & good way to give your floor an au-
thentic, period look. Like painting,
pre?mtmn is more lmpurt.ant than
application when you're refinishing
an old house floor.

Many times, if a floor has heen
properly maintained, it's possible to
coat over the existing surface with the
same finish. First prep a small test
area by hand sanding it, then add the
chosen finish. If it bites and has the
mﬁht look, it's probably the same fin-

that's on there.

Cnm&:tlhll of

finishing rlals

Dissimilar products won't work on
each other, so don’t be tempted to
shellac a varnished floor or varnish a
shellacked floor—it simply won't
hold. (A note of caution if you choose
shellac: This historical finish won't
tolerate aleohol and water spills, so be
sure to consider the room’s usage
beforehand. )

You can add a coat of wax over ei-
ther, if you choose, to preserve and
Inrutect the finish while adding a bit of

ster to the floor. Keep the surface
free of dust and dirt with regular dust
mopping. Expect to rewax periodieal-
ly as this protective coating wears
away. It's a small price to pay for re-
taining a piece of history.

If a previous owner refinished your
old house floor with a coat of polyure-
thane, you may decide to strip it off
and hnng the ffmr back in a more au-
thentic manner. (Although this newer
finish is extremely durable and offers
a longevity most historical finishes
don't, many restorers find it looks
plastic and doesn't mesh well in re-
stored homes. )

Or perhaps the floor is badly
stained and scratched. The thickness
of a floor is the indicator you should

Ltf: to decide whether sanding is feasi-

Parquet floors

Extreme care should be taken when
working on old parquet floors. Since
these hoards are generally only about
% in. thick, there’s probably only
about % in. to work with until the
tongue is reached. As a result, many
restorers will recommend stripping
the floor by hand, either with a hand
scraper or chemicals if the finish must
be removed.

Although this obviously can be a
very labor-intensive job, it may be the
only way to refinish some old parquet
without ruining the floor. Since an old
gtrip floor is thicker, many of these
floors can be sanded.

There is another factor that should
be taken into consideration when
you're deciding whether to sand an
early floor. Remember that flooring
spans structural members. And the
construction techniques commaon to
many old homes are different than
those we consider standard today.
More than likely your floor joists are
24 in. or 30 in. on center, not 16 in. on
center as most floors are built today.

Now, for boards 1 in. or so thick,
the thickness of the board is adequate
for this large span. But when the
board is worn (or sanded) down to %
in. or % in., you're apt to get some
spring in the floor.

It'’s interesting to note that every
sanding decreases the thickness of a
wood floor by about Y, in. to % in.
So, there are only so many times you
can sand down a wood floor. (An easy
way to gauge the thickness of the old
floor you're working on is to remove
the molding and baseboard or a floor
heating register to reveal the edge of
the wood.)

Treating your floor like a valued an-
tique isn't an impossible thing to do.
It's a simple matter of knowing the look
you're after, then taking the proper
steps bt:cidueve l:ia;rrhaf’te re:r:yrda will
come to you r as :,ruu
walk through your house.

The follows; DUF{EfE Llsu'fp.' of
] b i fesd BOFHE B LEFE Pt d?
l.l.'ul'-r mﬂm%
Woods, 147 W. Philadelphia St., York,
?Ji m.famm
'n “{fﬂm‘i’ﬁfnﬁ%ﬁmﬁ%ﬁﬁ i
ra
Carlisle Restoration l.umher HCR 32, Bax

m. : (B03) 446-2037

® Craftsman Lumber(!u P.0. Box 222 436
Main 5t., Groton, HAmm;.meam

# Dimension Hardwood, Ine., RD 1 Hardwood
Plu-l P.0. Box 160, Em!gntn'n PAIGITE (412)

707
- Doi'et.lll Woodworking Co., Inc., P.0. Box
852, E. Greenwich, RI (2515; (401) BE5-2403
® Granville . Co., Ine., Et. 100, Granvills,
VT 06747; (802) T67-4747
# The Woods Co., 2157 Boteler Rd., Browns-
ville, MDY 21715; (301) 4328419
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ROOF WINDOWS
AND SKYLIGHTS
WITH THE

ONE WORD
GUARANTEE.

VELUX:.

At VELUXe, our guarantee is a litfle different,
We guaraniee itwill rain and snow.
There'll be thunder and lightning. Winds
will blow. And we'll be around to see it all.
leak-free. Because, installed properly,

VELUX Roof Windows
esedpeidill VE LU X

will ever put in. WORLD
Guaranteed. Mo ifs, “.fm“m
ands, buts or leaks, AND SKYLIGHTS.

PRASH

Plaase sand me o FREE full colar
brochure along with dealer locofions
ond o price lisd within 24 hours,
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WELUX-AMERICA IMC WELLIE-CAPMADN BT
MO, Bow 37468 168 17 Hyrmws Bhvd
Gresrwood, SC 20648  Kirklond, Gic.. Conodo HPHILA
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BOATING

THE INSIDE OUTBOARD

BY JOE SKORUPA, Boating/Outdoors Editor

e s

the outboard motor, in 1907, it's been
anaked display of power. Let's face it,
hanging there fully exposed and bolt-
ed onto the end of a transom, it seems
like a crude engineering concept, at
least by modern standards. But the
concept still survives and even
thrives. Why? Inits fundamental sim-
plicity, it works.

Now, after more than eight de-
cades, OMC has decided to redefine
the outboard approach. With the in-
troduction of the new Quiet Rider
propulsion system, OMC brings the
outboard engine in from the cold,

The first boat to feature the Quiet
Rider technology is the Sunbird
Eurosport 190, which was introduced
to the public at the recent Miami Boat
Show. A couple of weeks earlier, [ had
the opportunity to test the first pro-
duction boat off the line at OMC's test
facility in Stuart, Florida.

Outside in

In addition to being an engineering
breakthrough, the Quiet Rider repre-
sents a new phase for giant OMC. A

manufacturer begins to flex its verti-
cal-integration muscles. Boat and
power package were specifically de-

nents could pull off.
While the Quiet Rider concept was

® Ever since Ole Evinrude invented |

phase where the boat-and-engine |

gigned for each other in a way that |
only a eompany building both compo- |

envisioned more than a year ago,
work on the final product began only
last July. After a swift and successful
period in R&D, OMC invited its boat
divisions to take a look at the new
unit. Sunbird liked what it saw and
jumped at the chance to bring the Qui-
et Rider to market. Then, for the first
time in OMC history, “Boat people
and engine people,” as one company
official put it, “sat down together to
design a complete package.”
Basically, what the Quiet Rider
propulsion system does is turn out-
board powerboating outside in, Like
most motorized vehicles in the mod-
ern world, the engine is brought into

the structure of the boat and hidden
from view under an engine cover. To
accomplish this, a new way to trim
and tilt was developed, and the tran-
zom area was totally redesigned. In
fact, the Eurosport doesn't have a
stress-bearing transom in the tradi-
tional sense of the word,

The engine on the 19-ft. Eurosport
190 is a standard V4, 90-horse OMC
Eowerpiant, Neither the Johnson nor

vinrude nameplates will be used on
Quiet Riders. The boat itself is a nice-
ly detailed open-bow runabout with
dual consoles and plenty of seating in
the main and bow cockpits.

But the most interesting elements

W 3,

f / HOSE
'/- AdR INTAKE

Unique trim assembly lets engine rotate within Its own

on this complete
boat/motor/trailer
package are aft of
the wide bench
seat. This is where
the Quiet Rider
radically departs
from every other
outboard built.

Undercover
The first thing you
notice is that the
gtern area flows
smoothly from the
gunnels and the
bench seat down
into a divided
swim platform.
{(Turn to page 106)

— —ad

'
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Getting away from it all can be pure heaven. The lucky
devils that have Yamaha WaveRunners do it all the
time.

You can too. You see, youll find
exactly what youre looking
for in a Yamaha. No

matter what your experience
is. Or what you want it to be. Six Water Vehicle

models give you more choices. All models give you
more family fun. Yamaha reliability makes sure of it.
So call 1-800-526-6650 for a
¢ dealer near you. Climb
¢ aboard a Yamaha.
And make your
escape.

YAMAHA

Fun that won't quit.




BOATING (Continued from page 104)

Everything is gracefully curvilinear
in eye-pleasing Eurostyle design. A
pair of grab handles flank the swim
platform, and a boarding ladder is
nicely recessed into the port swim
step. Much like the exterior appear-
ance of a sterndrive boat, all you see of
the engine is the lower drive leg ex-
tending below the swim platform.

From the bench seat, you grab two
latches and lift up the engine cover.
You quickly note that the powerhead
is ed in a small, tight-fitting cowl
and fed air through a hose that con-
nects to a vent on the starboard side of
the boat.

The next thing you notice is that the
engine isn't mounted to the transom.
In fact, the transom area is slotted,
and the engine appears hung in a dedi-
cated space. By dividing the normally
2-in.-thick, 1-piece transom wall, its
role as a stress-bearing component is
diminished.

In the Quiet Rider design, the two
flanking transom components don't
actually support engine weight or
bear thrust. This role is handled by

el aluminum tubes that are at-
tached to cast-aluminum pivot brack-
ets. These brackets are pushed and
pulled by hydraulic servo cylinders
and givot on trunions. The whole as-
sembly is attached directly to the
stringer system, which sweeps up like
a pair of hockey sticks into the walls of
the transom slot.

To complete the picture, the engine
is fitted tdue mminum tuht?s hﬂr a

i i mounting bracket
t incorporates the steering mecha-
nism. (See illustration on page 104.)

The end result of this new technol-
ogy is that the Quiet Rider can rotate
within its own profile as the engine is
trimmed. When conventional engines
trim up, they swing high and away
from the transom.

Where's the outboard? Sleek, Eurostyle swim platform Incorporates a hatch to conceal It

Rotation of the Quiet Rider within
its own profile is achieved by position-
ing the pivot point at the geometric
center of the engine. It has a trim
range of 52° up, Wijd] brings it about
1in. above the bottom of the hull, and
7° down, which gives the boat a solid

prop bite for acceleration.

Water testing

The best time to poke around a new
outboard system is when it'supona
trailer, But after an hour, I was itch-
ing for a guiet ride. Will OMC’s new
system, as its name implies, solve the
most vexing problem of outboard
powerboating: ear-splitting noise?

Once on the water, it didn't take
long to realize that the new system
lives up to its billing. At full throttle,
the loudest noises you hear are the
wind and chop banging on the hull.
Conversations are carried on in nor-
mal tones and, at the end of the day,
your ears don't ring.

Actual sound levels at full throttle
were about 85 to 86 dBA, which is in-
credibly low for an outboard boat. In
fact, it's quieter than most stern-
drives. The decibel reading will prob-
ably be slightly higher on production-
line boats, because red-line rpm was
only 5200 on the prototype I tested,
which is on the low side for a dialed-in
outboard.

The quietness of the ride is the re-
sult of putting a cover on the engine
and mounting it directly to the string-
ers. Many people don't realize that
the hull of a boat acts as a giant trans-
mitter of engine noise and vibration.
Since the OMC Quiet Rider attaches
directly to the stringers, these sounds
are greatly reduced.

ile the torguey 90-horsepower
outboard is covered, OMC stresses
that the engine isn't fully enclosed.
The transom slot is open on the aft

side. This design is important because
it means that the ignition and fuel
lines are actually outside the boat,
which eliminates the need for an air
ventilation fan.

Acceleration in the 1800-pound
rmzuutciia crial]:éel;linndlingni rock
B ,and top s is just above 40
mph, which is ideal for skiing.

Like all Sunbird models, the Euro-
sport 190 comes as a boat/motor/
trailer package and is loaded with fea-
tures. These include a radio/cassette
rlayer, aski locker, back-to-back sun-

ounger seats, full instrumentation, a
removable ice chest, a galvanized
trailer and a canvas top. Price for the
complete package is an affordable
$10,699.

Quiet revolution

The Quiet Rider is a swift followup to
OMC's recent triumph with the
Silverstar/Spitfire powerhead, an
award-winning design. Both units are
innovative breakthroughs that will
have a ripple effect throughout the
marine industry. Don't be surprised if
the Quiet Rider wins a few awards in
its own right.

The Quiet Rider represents a solidi-
fication of OMC'’s late-1980s vertical-
integration strategy. Engine and
boat divizsions worked well together
on this projeet, which bodes well for
the company’s future. Also, the Quiet
Rider gives OMC, the world’s largest
outboard engine builder, a new outlet
for its core product.

Will the Quiet Rider be a mainstay
on the marine market and influence
the future of outboard boats? I think
the answer is: yes. It gives boaters
the advantages of outboard power
—compactness, lightness and ease of
mainte ong with the styling
and quietness of a sterndrive.

The Sunbird Eurosport 190
equipped with the OMC Quiet Rider
is a wonderful entry-level boat for ski-
ing, sunning, swimming and enter-
taining up to seven passengers. The
potentialis there for future Quiet Rid-
er models to be rigged in sportboat
and fishing boat configurations, al-
though fishermen will probably be
content with the unencumbered stern
found on conventional outboard rigs.

Right now OMC has no plans to
market the Quiet Rider outside its
own boat divisions, which should
make Sunbird, Chris-Craft, Four
Winns and Donzi happy campers.

At the preview, OMC went to t
pains to compare the Quiet Rider to
the US Marine L-Drive system,
which is considered the new produet's
nearest competitor. The truth is that
they aren't competitors at all. The
Quiet Rider is in a class by itzelf. P
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What every Vo

wants to bewhen
ILgrows up.






Introducing the
new Twin Du Vo.

One
formidable machine.

The new Twin Dual Cam V6 is the most powerful V6 engine ever
in a production Chevrolet. This fuel-injected, 3.4-liter, 24-valve,
double overhead cam engine is a testament to advanced multi-
valve technology. Featuring fast-burn pent roof combustion
‘ chambers, centrally located spark plugs, a 925:1 compression
- ratio and a unique 2-stage, belt-and-chain cam drive sys-
tem, the Twin Dual Cam V6 is a technical tour de force.
. But the real story of this engine is power. Responsive,
efficient” right now power. And the best place to
e experience this power and efficiency is in the 1991
" Chevy Lumina Z34. With bodywork influenced
4 by our NASCAR-winning Luminas, a
‘sophisticated sport suspension package,
=l - 4-wheel disc brakes and either a 5-speed
. gearbox or the available electronically
~ & controlled 4-speed automatic, the
Lumina Z34 is one serious machine.

e
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.-"‘f.- e y F - r:
= ~
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4 . But don't take our word for it. Grab hold of
one. You'll be amazed how it takes the pain
/ out of growing up.
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A
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ELECTRONICS

@® DCC might sound like the name for
a new comic book publisher, but it
actually stands for Digital Compact
Cassette. And while this new cassette
format promises digital sound quality

comparable to com dises, perhaps
its most renmrkabr:ﬁ;uihute is that
existing analog tapes don’t have to go
on the junk heap.

stores early next year for aboutl 3600,
are backward compatible. This means
that existing analog cassettes can be
played back on the new DCC ma-
chines. Since studies show that the
average household owns 50 to 60 cas-
settes, everyone should be happy to
know that DCC technology will not
make existing tape libraries obsolete.
The other advantage DCC offers is
a relatively low price. If a DCC ma-
chine retails for $600 initially, it's like-
ly the price tag will fall quickly as
economies of scale are realized. Digi-
tal Audio Tape (DAT) machines al-
ready exist, but pricing on DAT
machines started high and have yet to
come down under $500. Record indus-
try concern over possible piracy has
also delayed its acceptance,
Philips, the inventor of the DCC
format, says DCC machines rely on
the same tape mechanism used in
present-day tape recorders. DAT ma-
chines, by contrast, use a more expen-
give precision mechanism with a servo
control and a rotary head. DCC ma-
chines are inherently more expensive
to make. Philips, incidentally, was the
inventor of the analog cassette.
Price is also an advantage as it ap-
lies to the actual cassette. Unlike
AT cassettes, which have remained
around $18, DCC cassettes can be du-

licated at 64 times normal speed.
g’hiﬂ ability to mass produce DCC cas-
settes means the retail price should be
comparable to existing analog cas-
settes. Major players in the record
business like Polygram are throwing
their weight behind DCC.

On the ware side, manufactur-
ers like Matsushita (read Panasonic/
Technies) and Tandy are also indicat-
ing they support DCC. It's this combi-
nation of support from machine
makers and record labels that makes
DCC look like a winner. This type of
marriage between hardware and soft-

DCC tape decks, which should bein |

NEW TAPE FORMAT SET

BY FRANK VIZARD, Electronics Editor

. PHILIPS
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ware makers hasn’t occurred since
the introduetion of the compact dise.
Why does the world need a digital
tape format when the compaet dise
already exists? The size and rugged-
ness of the DCC cassette and players
makes the format more appropriate
for portable and car use. DATisa
high-density system requiring the
use of expensive metal-powder tape
that is vulnerable to temperature ex-
tremes often encountered in portable
and ear environments. The DCC for-
mat uses a lezs-expensive chrome
tape that reportedly remains stable at
temperatures up to 194°F.

Coples restricted

You can also record ontoa DCC cas-
sette, something you can’t do yet with
aCD, DCC machines will have a copy-
limiting circuit which will restrict the
number of copies that can be made,
Digital copies are identical in sound
quality to the original. Copy-limiting
circuitry is included at the insistence
of the record labels.

While basically the same size as an
analog cassette, the DCC cassette is
somewhat different. The shell only
has spindle holes on one side, and
these are protected by a sliding steel

DCC tape (actual size) promises
the fidelity of compact discs at an
affordable price.
cover. The other side of the cassette
shell is blank so album graphics can
appear there.

ther differences are not so appar-
ent. Since the tape doesn't flip over,
each side is called a sector. When you
want to access a song, both sectors
are scanned at the same time. By us-
ing this method, access time is only
marginally slower than it is for CDs.

The DCC format also uses what’s
being called a revolutionary method
of encoding information onto the tape,
Called Precision Adaptive Sub-band
Coding (PASC), this technology
takes advantage of how the human
ear hears. If the human ear hears two |
gounds of similar frequency at the
same time, the louder sound masks
the quieter one. Therefore, musical |
notes overcome by louder notes of |
gimilar pitch need not be coded. Simi-
larly, only those frequency bands con-
taining conspicuous sounds are coded
onto the DCC tape.

The idea is to reduce the number of
bits needed to record the sound aceu-
rately. Philips says DCC uses only
25% of the bits needed for a compact
dise recording. Small amounts of ran-
dom noise are added to conceal any
coding errors that may oecur. ™

1o
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Now! Cash in on emergency shortages of

qualified people in 4 fast-growing fields.
FREE OPPORTUNITY KITS tell you how...

There's no obligation or cost to find out how to start
your own profitable full—or part-time business— with
little investment and zero risk! What do small-engine
repair technicians, upholsterers, locksmiths and saw-and-
tool s ers have in common? There are not nearly
enough of them to keep up with the demand!

Take locksmiths, for example. Did you know that there is
only one qualified locksmith for every 17,000 people in

Small Engine Service and Repair
There are 65 million small engines in use today — but
very few people qualified to service them. This is one of

America's fastest
growing indus-
tries, and with
Foley-Belsaw
training you get
the skills to cash in
onit! People will

N pay you top dollar

N o service their
laumml:-wer:-:-.

E‘!‘i U.’ holstery
It is esH ted that
there are more than
401,950,000 pieces of
furniture in America
that need re-covering
and ir every five to
ten years. Take this
course and you can
become one of the few
craftsmen that indi-
viduals and companies
seek out to restyle and
upholster these l:n
st b . d

i i t= upholstering, rebuilding and restylin
chairs, suffspll::rjve seaPts, a.ummEbﬂe seat cu%rem...an}rr? .
piece of furniture!

NO EXPERIENCE NEEDED — SHORTCUT TRAIN-

ING HELPS YOU TO LEARN QUICKLY AT HOME
Foley-Belsaw's unique "hands-on" training approach makes
leamning easy. You gain skills quickly in your spare time at home

— and you earn cash while you learn. Plus, you get “exiras”
ather courses don't offer—like a 100% money-back guarantee...
all the professional tools and equipment you need at no
additional cost and step-by-step instructions on how to start your
business. And all graduates receive the handsome Foley-Belsaw
Institute Diploma, a symbol of achievement that's respected
worldwide.

“1 did §7,000 part time..] think I should make abowt $20,000 a
year the way I have it planned.” " FOLEY |
Gene Marvin

Shickshinny, PA

'.:tl.NCE 1926
T T T T e e e TN TS N T IO s

I 3 Small Engine Service

I MName

America? The shortage of qualified practitioners in these
four trades is creating inflated prices and big profits for
those few who have the skills to take on these kinds of
work.

Now you can be among the lucky few. Foley-Belsaw
has four easy ways to get you started in these lucrative
fields — there's no better time to launch your own money-
making business!

ake your pick from four profitable businesses!

E.‘I Lﬂcksm:thmg
MNever before have
y | opportunities been so

t for qualified
mnﬁths. With

crime zooming, the
lock and key business
has multiplied a
tho Id. This
Foley-Belsaw course
gives you everything
you need to start
our own locksmith
usiness — including
a Pro Key Machine at no extra cost! The work’s easy, the
money’s good and the demand is skyrocketing.

|j Saw & Tool Sharpenin

Here's a product that will get you into a business where
90¢ out of every dollar is cash profit! It's the Foley-Belsaw
Sharp-All It's so easy to
use you can learn in an af-
ternoon. There is a big
demand for sharpening —
contractors, ters,
homeowners all need this
important service.. but
there are very few who
can provide it. This all-in-
one tool makes you one of
them. A complete manual M
provides all the step-by-
step sharpening training
you'll ever need,

Send for your FREE OPPORTUNITY KIT today!
Simply complete and return the coupon below:

Yes! Send me the following OPPORTUNITY KIT:
(Check one FREE KIT only)

O Professional Saw

& Repair, DepL 31961

O Locksmithing, Dept. 11967 [ Upholstery, Dept, 80650

I 1 understand there is no obligation and no salesman will ever call.

Mail to:
I Barrvee E‘Dh?}'ﬂﬂ"ﬁlh Institute
6301 Equitable Road
Ka City MO 84120
City /Stabe; Zip s By

& Tool Sharpening, Dept. 20982

T L LTt rrrrrrrrrrrrrrrrTTILL



AUTOMOBILES

Seville Rewrites
Cadillac Rulebook

® Anyone who harbors any doubt
that Cadillac is back hasn't seen the
1992 Seville. Cadillac’s current lineup
ia its best in 20 years, and the new Se-
ville improves it even more.

Due for a late-summer introduc-
tion, the new Seville and Seville Tour-
ing Sedan (3TS) represent a clean
sheet of rFc'q:m.a*r and a significant break
with Cadillac’s recent past.

The new Sevilles are considerably
bigger than the old—3 in. longer on
the wheelbase, 14 in. overall. Rear-
seat passenger legroom is increased
by 3 in., and overall interior volume is
improved by 10%. More important,
though, the sheetmetal is all new and
breaks new ground for the Cadillac
with its decidedly European look.

Windshield rake and, more surpris-
ingly, rear glass angle are much
steeper than previous Cadillac mod-
els. The high-mounted center stop-

Seville interior s cean and understated. In-
struments are slectronic analog.

light is incorporated into the full
width of the trunklid.

The interior also represents a well-
executed departure from previous
Cadillaes. Smooth, clean and very
much to the point, it's as close to a
high-end driver's car—a la BMW,
Audi, Mercedes—as any domestic car
has come. Luxury and comfort are still
the central focus. The
Seville's interioris clad
in leather, with Ze-
brano wood trim. Well-
placed controls and a
tasteful and informa-
tive instrument panel
that uses both analog
and electronic displays

road car feel.

Though lmlelg,r asa
still-life, it's motion
that hnngs out the best [
in this new car. Our im- | .j
pressions of road feel,
handling and comfort:
this iz the best Ameri-
can sedan we've ever driven, one that

| stacks up with the world's best.

The computer-controiled suspen-
sion system is fast, smooth and per-
fectly lprugramme:l Road feel is
centralized to the steering wheel,
where it belongs, and isolates the pas-
sengers from bumps, surface changes
and traction responses. The driver re-
ceives well damped yet surprisingly
accurate road/tire inputs. Though the
current Seville STS is a capable han-
dler, it lacks the refinement of the

| $40,000 barrier,

new. The "92 Seville softens the hard

edges of the current platform. The "92
chassis is substantially less tiring to
drive and much more enjoyable to
drive hard.

It also packs oldtime Cadillac-style

muscle, thanks to the combination of
the recently introduced 200-hp 4.9-1i-
ter ‘e'ﬂ—reple[e wuh Lhrnal v exhaust

New S-nrllll: snyllng bre#sawayl'rmCadlllad: tradition.

note—and GM's 4T60-E transaxle.
The computer-managed 4-speed auto-
matie generates clean, torque-sensi-
tive gear changes and responds well
to power demands.

As we went to press, Cadillac had
not finalized pricing for the new Se-
ville, but the projected goal is compa-
rable to the current models, That
would put the base Seville in the mid
to high $30,000 range, with the fully
loaded STS likely to creep over the
—Rick Titus
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Mitsubishi’s new Diamarrte Is almed at the low end of the luxury sedan market.

Mitsubishi Diamante
If you come to the dance late, you'd
best come well-dressed and prepared
to boogie—if you want to be noticed.
That pretty much sums up the chal-
lenge facing Mitsubishi's new Dia-
mante sedan, another contender in
the increasingly crowded luxury
sport sedan market.

Mitsubishi has lofty ets for Dia-
mante. The goal is to establish a much
larger sales base for the company in
the passenger car segment. Intro-
dueed last year in Japan, the Dia-
mante has had record sales at home,

Domestic orders have exceeded pro-
duction by a margin of twotoone ina
class of automobiles that can hardly
be considered short on talent.
Substantially larger than Mitsubi-
shi's Galant series, Diamante will
come to the U.S. in two trim offer-
ings, differentiated in part by their
powerplants. The basic car employs a
175-hp sohe 3.0-liter V6, with a 202-hp
dohe 24-valve version of the same en-
gine hauling the high-end LS edition.
In a field full of lookalikes, the Dia-
mante does have distinctive lines,
particularly at the front. The basic

= N : i |

Isn't your car worth the

Diamante (Spanish for diamond)
starts at $21,000. It offers good power
and handling—thanks in part to the
same multilink rear suspension used
in the 3000GT—and a very good level
of luxury trim. It may well be one of
the best buys in its class.

The LS will top out at 328,000. In-
cluded at this level is Mitsubishi's
Euro Handling Package—one of the
most advanced suspension control
systems on the market today. Includ-
ed is Mitsubishi's Active-ECS system
and Mitsubishi's Traction Control
System, incorporating the company's
new “trace control,” designed to com-
bat terminal understeer. Four-wheel
dise brakes with twin-piston calipers
are standard on both models. Antilock
braking is optional for the base model,
standard on the LS.

With curb weights that start at
3428 pounds, neither of the Diamante
models produce neck-snapping accel-
eration, but they're far from slow.
Ride quality is as good as the best, and
not much noise finds its way into the
nicely designed interior.

We look forward to spending more
time with the Diamante. But drawing
on first impressions, we think this dia-
mond is highly polished. —R.T.

(Please turn o page [14)

'Onlyone kind of oil

al fakethis kind of heat.

Temperatures inside
acar's engine can reach
570°F. Only synthetic
motor oil can effectively
take this heat.

snthetic Motor Qil pro-

Sleets vital engine parts
under these extreme con-
ditions better than any
conventional motor oil.

Mobil1 costs more. But

more people use it every
day —because it doesn 't
pay to play with fire.

\

& Tests show that Mobil 185
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PMILLLETRATION BY BON CARBOIN

New Vigor For Acura

As Acura's Legend-series cars have
moved up the price ladder, the gap be-
tween the entry-level Integra and the
top-of-the-line has grown, providing a
handy slot for an all-new model.

And here it is. Riding a 110.4-in.
wheelbase, the new Vigor sedan is
slightly bigger than the Integra,
slightly smaller than the new Legend.
It's also slightly bigger than its Japa-
nese home market namesake.

The new car is 190.4 in. lang, 70.1
in. wide, 53.9 in, high, with front and
rear track measuring 54,8 in. and 589.4
in., respectively. These numbers give
the Vigor an edge in size over its cho-
sen competition—ocars like the BEMW
326, Lexus ES250, Audi 80/90 and

All-new Vigor sedan series features conservative Acura family styling and typically stralght-
forward instrument panel design. New 2.5-liter sohc 20-valve S-cylinder aluminum-allay en-
gine Is mounted fore and aft, for 60/40 weight distribution. With 176 hp on tap, a S-speed
Vigor is capable of 0-60 mph acceleration times in the B-second range.

Nizsan Maxima—and projected prie- |
ing—from $23,000 to $26,000—
should give it a good toehold in this |
tough sport sedan segment.

As far as the Vigor's aport sedan
credentials are coneerned, our initial
impressions are mixed. We think this
Acura newcomer will acquit itself
pretty well in the 0-60 derby, but we
don't expect anyone will confuse its
cornering and transient response
witha BMW.

Go-power is supplied by a new 2.5-
liter inline 5-cylinder alloy engine,
mounted longitudinally and tilted 35° |

INPLIT SHAFT
® Mercedes-Benz now has a 5-speed
automatic transmission for the 300SL,
and by this summer on the new S-class
cars as well.

The extra gear means thal top gear
can now be extremely tall, for low noise
and increased fuel mileage, without ex-
cessive rpm drop when shifting, The low-
er gears can be mare efficiently spaced
for improved driveability as well.

BMW is also offering a 5-speed auto
on European-spec 5-series cars, bul

5-Speed Automatics

OLUTPLT SHAFT

hasn't any firm plans as to when it will be
availablein the U.5.

The Corveite ZR-1 already has a &-
speed manual transmission—can a 6-
speead auto be far behind? With such a
large number of gear ratios available,
the operational attractions of a high-ca-
pacity CVT (Constantly Variable Trans-
mission) become less compelling.
Subaru's CVT-powered Justy has a
small-displacement engine, and a larger
CVT has yetlo be successiul.

from vertical to help keep the hood-
line low. Like several eurrent Honda
engines, the new Five uses a single
cam to operate its 20 valves.

The design is undersquare, with
stroke dimensions exceeding bore
size, a layout aimed at generating
torque. There's a fair amount of
this—170 ft.-1b. at 3900 rpm—and it
gtarts building well down in the rpm
range, thanks to Honda's ongoing
work with its 2-stage intake systems.
Peak horsepower—a respectable
176—occurs at 6300 rpm, and it's in-
teresting to note that the Acura Five
makes more hp per cylinder than the
200-hp V6 that pulls the new Legend.

Although curb weights start at
3150 pounds, the new Five is capable
of producing (-60 times in the sub-8-
second category.

The Vigor rides on a Honda double
wishbone suspension system with gas
shocks, coil springs and antiroll bars
at both ends. It's a stable and thor-
oughly eivilized setup that eompro-
mises on hard-edged handling in favor
of pleasant highway manners and im-
pressive interior quiet,

One source of that silence is a new
floorpan construction technigque fea-
turing a resin-impregnated honey-
comb material sandwiched between
layers of zinc-coated steel.

Another plus is a long list of stand-
ard features. The basic LS model in-
cludes cruise control, antilock
braking, a'e, driver's airbag, power
mirrors, power windows, central
locking, an S-speaker sound system,
allov wheels and a security system,
The uplevel GS adds only & moonroof,
driver's side power seat and adjust-
able lumbar support, digital signal
processing sound system and leather
trim. —Tony Swan
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' Nissan's CRX Response
Honda may have invented the ulti-
mate urban runabout-cum-sports car,
but the CRX no longer has sole pos-
session of the field. After years of
frustration with its Pulsar series, Nis-
san is taking dead aim at CRX sales
territory with its new front-wheel-
drive NX Coupes.

What does the NX series offer? Ina
word, more—more interior volume,
two more seats and more power. The
NX has 5.1 in. more wheelbase, is
13.9 in. longer overall and stands 1.5
in. taller. (It’s interesting to note here
that for all its expanded dimensions,
Nissan's CRX-fighter has a slightly
narrower track—hy .2 in. front, 1.2
in. rear.)

The NX is also heavier than the
CRX—by 411 pounds for the top-of-

Nissan's 2+ 2 NX Coupe series replaces old Pulsar line.

the-line 2000 model—but there's
plenty of power to compensate for the
extra weight. The NX 2000 uses Nis-
san's new 140-hp 2.0-liter dohe 16-
valve Four—the same engine
employed in the Sentra SE-R coupe
—which gives it a decided power-to-
weight advantage over the CRX Si.
The basie NX 1600 is powered by a
110-hp 1.6-liter dohe 16-valve Four,
Besides its 2+ 2 seating—which is,
incidentally, distinctly eramped—the
NX also offers a T-top as standard
equipment with the 2000 model, as
well as 4-wheel disc brakes and the
option of an antilock system. Other
NX 2000 performance goodies include
heavier front and rear antiroll bars
and a viseous limited-slip differential.
That's the good news, The bad
news, at least from Nissan's point of
view, is that
Honda has a new
CRX in the
works—bigger,
more powerful
and undoubtedly
better than the
current edition
—and Mazda is
set to introduce a
minicoupe of its
OWTL. —T.8.

GM Zaps Reatta

When the last of the 1991 Reattas roll
out of Buick’s Reatta Craft Centre in
Lansing, liﬁll-:ehignn, they'll also be the
last of the breed. GM is discontinuing
the luxury 2-seater at the end of the
model year as a consequence of disap-
pointing sales.

According to GM President Lloyd
Reuss, the Lansing facility will be
converted for production of the corpo-
ration’s first electric-powered vehi-
cle, based on the Impact concept car.
However, GM continues to be vague
about a production startup date forits
electric car.

Saturn Wagon

If you were impressed by the per-
formance of the Saturn cars tested in
this issue—but need the versatility of
a station wagon—stand by. GM's
newest car line will have a wagon ver-
sion in dealer showrooms soon, proba-
bly before fall.

Built on the same platform used for
the sedan, the wagon is expected to be
offered in two trim levels—a base
model, powered by the 85-hp sohe
version of Saturn’s new 1.9-liter alloy
Four, and an upscale edition using the
123-hp dohe 16-valve version of the
same engine. ol ]

Grand Prize: AmerLink Log Home
{Carolina Model). Elegant log home
living in a home that combines the
natural beauty and warmith of solid
while pine with all the conveniences
of modemn living.

Prize includes a complete AmerLink
Carolina model log home package,
ready for shipment and assembly at
your site. Delivery is included, Taxes
are not. Or win one of the DIY
products listed.

Total prizes exceed $30,000 in value,
Enter today by mail or by visiting your
participating True Value Hardware
store. For your log home needs call

1-800-USA-SALH.

W ke

ENIER THE SPORTS AFIp;,

106 HOME DR,
SWEEPSTAKES

e
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= RYOQBIS REVOLUTIONARY
TORQUEFORCE® CORDLESS
DRIVER /DRILL

= HOMEWATCH 2000 FROM ESPION,
INC. (MODEL HI000

» SECURITY LIGHT ADAPTER FROM
ESFION, INC

* THE MOMNITOH 41 VENTED HEATING
SYSTEM

» THE SKILSAW® CLASSIC EDITION
CIRCULAR 5AW MODDEL #5250:05

* RAINHANTILER DNSPERSAL SYSTEM

*» £700 SHOPPMNG SPREE AT TRUE
VALUE BY WODDFINISHER'S PRIDE
SRIFPING CGELS

* ARROW MODEL ETC-50 CORDLESS
STAPLE GUN

* BRALN HAND BLENDER
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PRA TLLLSTRATICN B HARK KEMN

SCIENCE

COSMID ORDER DETERMINED

® Coiled inside virtually every cell in
your body is a gigantic DN A molecule
about 5 ft. long and 50 trillionths of an
inch wide. Spelled out in the structure
of each strand is the recipe for your-
self. Without it, you would be nothing
more than a soup of commonplace
chemicals,

The reason I bring this up now is
that our government, along with sev-
eral others, is getting y to spend
about $3 billion over the next 15 years
on the Human Genome Project, an ef-
fort to find out every word of what
this voluminous molecule says. It's
the biggest biology project ever, But
if you understand how and why it's be-
ing done, you're ahead of a fair num-
ber of scientists.

That’s not because there aren’t
good reasons for it, but more because
the reasons are veiled by the fast-
changing complexities of modern mo-
lecular biology. So here are the basics
you need for a serviceable under-
standing of the Human Genome
Project.

The library of life

The human recipe, or genome, is writ-
ten in rungs that span the spiraling
strands of our DNA's double helix.

Each rung, or base pair, may be one of
four possible types. These form the 4-
letter alphabet of the genome. In all,
the genome contains approximately
3 billion base pairs—enough to fill a
library of 15,000 200-page books.

An exact duplicate of this entire
library is found in every cell of the
body, except for reproductive cells
and mature red blood cells. Each cell's
library is divided into 23 pairs of chro-
mosomes, and each chromosome
holds one complete molecule of DNA.
The DN A molecules are further divid-
ed into genes, of which there are
somewhere between 50,000 and
100,000 in the entire genome,

These genes are what concoct the
ingredients of a human. Each contains
a sequence of up to 2 million base pairs
that is the recipe for a protein. When
the gene is active, it directs the manu-
facture of one of these highly complex
polymers within a cell. The nature of
the proteins determines the nature of
the cell. And we are the sum of the
cells from which we are built.

Although individual people may
seem strikingly different to us, there
is actually very little variation within
the human genome. The fact that
99.9% of one person’s genes are the

BIOLOGY'S BIGGEST GAMBLE

BY ABE DANE, Science/Technology Editor

same as those in any other personis a
testament to the overriding similarity
of all humans. Yet the differences can
be profoundly important. Among the
possible consequences of variation
are about 4000 geneti related dis-
eases, ranging from arthritis to Ale-
heimers, colorblindness to cancer.
Resulting from what amount tot

in an individual's genome, these dis-
eases provide much of the justifica-
tion for the Human Genome Project.

If we could refer to a correet, indexed
copy of the human genome, the gru-
cess of finding these typos would be
great.ly gimplified. The result would

e easier prediction or diagnosis of
digease, and eventually treatments
that get to the genetic root of the
problem,

Without such a reference, the diffi-
culty of finding a defective sequence
among the 3 billion base pairs of
an afflicted person’'s genome is stag-
gering. As it stands now, we know
where only about 1500 of our genes
are located. Thus, there is a mind-
boggling amount of material to be
sifted through in the search for any
abnormality.

Because of this, it has been possible
to find the typos to blame for only a
handful of illnesses. In each case it
has taken years of labor, aided by in-
spired guesswork, The Human Ge-
nome Project seeks to change this
onece and for all by focusing tens of
thousands of man-hours on one mas-
give 3-phase effort,

A loop of DNA Is magnified a milllon-fold

with a scanning tunneling microscope.

LAVREMCE BERKELEY LABORATORY PHOTO
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Breaking the code
Phase one will have as its goal the
completion of what is known as a ge-

netic map. Such maps are based on
the fact that sequences of base pairs
located near other tend to be in-

herited together. For example, people
with hemoma (a disorder that pre-
vents the blood from elotting normally)
very often are cnlnrh]md as well,

Through a rigorous process of observa-
tion and inference, such groupings of
characteristics can be turned intoa sort

other and which are far apart.

Buﬂt upon the framework of the
netic map will be a more useful index
called a physical map. This second
phase of the genome project will pick
out milestones along the human
DNA, state the order in which they
are arranged and say how many base
pairs lie between them. Cump]ﬂﬁgg
the map within the five years alo
will demand considerable advances in
biotechnology.

Because a whole molecule of DNA
is too big to handle, physical mapping
begins by chopping up the molecule
with chemical scissors known as re-
striction enzymes (see lead illus-
tration). These recognize certain se-
gquences of base pairs, and snip the
DNA where they occur. The result is
a noodle soup of different-length
strands called cosmids.

The cosmids are sorted by a process
called electrophoresis, in which an
electric current forces them thro
slab of gel. Shorter pieces move
ther than longer ones, leaving an ar-
rangement of aegments sorted by
size. Once measured in this way, cos-
mids are put back in their original or-
der by matching up the severed ends.
At the end of the process, it is clear
where along the original strand of
DNA all the sequences of the type cut
Eﬁ the restriction enzyme were locat-

. The unknown stretches between
these milestones can be shortened by
using DNA probes, which seek out
sites along the genome that match
their own known sequence.

Phase three
With our DNA thus marked off, the
actual sequencing of every one of the
4 billion base pairs in the genome can
begin, Scheduled for completion in
, this phase is the , final and
most technologically demanding of
the Human Genome Project. Al-
though current technology is capable
of base-pair-by-base-pair sequencing,
it is far too slow and expensive to con-
template for a stretch of material as
long as the human genome. Numer-
ous efforts are under way around the
world to refine the technology of map-

ping, sequencing, storing, organizing
and accessing the genome’s message.

Although the technical challenges
are formidable, an even greater
threat to the genome project’s success
is the controversy over ethies. There
is great concern that while the ge-
nome would be a boon to medicine, it
could also do great harm if used im-
properly. Sometimes, it might serve
only to notify people of impending ill-
nesses that they can do nothing about.
Worse, if that information falls into
the wrong hands, it might lead to dis-
crimination by employers or insur-
ance companies.

The National Institutes of Health,
which has the largest genome budget
of any agency, has pledged to spend
5% of it in the coming fiscal year on re-
search into the ethical dimension of
the genome. Certainly, the issues are
knotty. But proponents of the project
respond that abuses can be avoided in
the same way as with currently avail-
able medical tests.

If ethical safeguards can be estab-
lished, the odds are good that the hu-
man genome will be not only one of the
most powerful medieal tools ever de-
veloped, but also among the most ben-
eficial, ™
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PHOTOGRAPHY

REBELS AND HALF-BREEDS

BY GEORGE SCHAUB

Al |
® A new crop of affordable 35mm
SLR cameras shows how far we've
come in today’s photographic technol-
ogy. No longer content with produe-
ing cameras for photo enthusiasts
who work with basie, automatie ex
sure and focusing controls, manufac-
turers now offer features such as
Programmed Image Control, Matrix
metering, [VP (Intelligent Variable
Power) flash, and Fuzzy Logic ESP
metering in their SLR's for the guy on
the street.

Are these merely marketing buzz-
words, or do they represent real
breakthruu&yhs in nonprofessional
SLR gear? What we have here are
highly complex, computerized cam-
eras that n?luw for both point-and-
shoot simplicity and programmable
creative controls in one camera.

The three new cameras we'll focus
on here are the Canon Rebel, the Ni-
kon N6006, and the Olympus IS-1. All
selling for around $500, they repre-
sent a good value for those looking to
step up from their point-and-shoot
camera to a more flexible machine.

Steailth SLR

With design lines more inspired by a
Stealth bomber or a contoured Indy
car than a conventional SLR, the
Olympus 1S-1 is a handy camera for
travel and family photography. Un-

| N

like the other SLRs featured here,
the lens on the camera cannot be in-
terchanged for others. The 35mm to
136mm built-in zoom handles lots of
picture opportunities, but if you want
to go wider to 28mm or get more ran
from the tele at 200mm, you need the
Olympus optional converters.

Strictly speaking, an SLR is de-
fined by the viewing system, a
WYSIWYG configuration in which
you view the scene directly through
the lens. Common

tions, with and without flash. Though
anew breed of camera takes some
break-in time for even experienced
camera hands, and reading the in-
struction booklet is a must, there are
enough take-charge circuits aboard to
make pointing-and-shooting a breeze.
But there's enough overrides to
handle any number of creative urges
you might want to fulfill,

Two meaningful eomputer-con-
trolled systems on the I8-1 make it

usage defines an
SLR, in part, asa
camera in which
you can inter-
change one lens for
another through a
flange/mount sys-
tem. Calling the
IS-1 an SLR is,
strictly speaking,
correct, but a bit of
a fudge when you
com it to other
SLEs.

Putting defini-
tions aside, the IS-
1is a world-class
camera that deliv-
ers exceptionally
sharp pictures in
a wide range of

lighting condi-

The Olympus I5-1's many features yield impressive photos [top).

118
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unique—the Intelligent Variable
Power flash system and the Fuzzy
Lo%i:: metering. The camera has two
built-in flash units, which you pop up
vig a pushbutton on the left side. With
the elevated flash carriage are two
| flashtubes—the lower tube is for long
range tele shots and gives a full burst
of power when needed, while the up-
per, tinier tube adjusts ontput auto-
matically according to the foeal length
in use., Among a variety of flash
modes is the Auto-5 mode, which
emits bursts of light and greatly re-
duees the dreaded red-eye effect.

Fuzzy Logic, a term used to de-
seribe a more flexible digital decision-
making cireuit, is employed in the IS-
1's exposure system, the first such in
a still camera. With the camera's ESP
{(Electro-Sensitive Pattern) metering
setup, light is read and then evaluated
and compared with 14 separate “pos-
sibilities.” In other words, the system
looks at a range of exposure options
rather than just making an either/or
decision. Fuzzy Logic does best in dif-
ficult lighting conditions, such as
where bright reflections, backlight-
ing or very dim lighting conditions
prevail.

Other points of note in the IS-1 in-
clude a floating cam system, which al-
lows fast zooming and focusing of the
lens; an S-wrap fﬁm handling system,
which advances and winds film in a
new way that permits the unique de-
sigm of the body; and the inclusion of
ED (Extraordinary Dispersion) glass
in the lens, a major contributor to the
etch-sharp images the camera deliv-
ers. The car-through-the-wall that
decorates the entrance to L. A."s Hard
Rock Cafe was shot with the [S-1 (see
page 118).

All this and more for a camera that
sells for well under $500 shows just
how far microcomputerization and
design technology have affected the
SLE for the camera enthusiast. We
just can’t wait to see what comes
next.

He’s a Rebel

The Canon Rebel might be better
called the Summation, as it's actuall
a compilation of past Canon EQOS SL
innovations in a very lightweight and
easy-to-use package. %‘hese innova-
tions include a superfast autofoecus-
ing system, a host of metering and
exposure modes, a command/input
dial that gives various shooting op-
tions, and a depth-of-field mode,
where you “tell” the camera what
range of foeus you desire and it sets
the aperture for you. In a sense,
Canon has taken some of the best fea-
tures of its EOS cameras and distilled
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3000 PSI Portable
== Pressure Washer
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140-Amp Portable Pressure Washer!
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2" Trash/
Water Pum
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DISCOVER
EXPERIMENT
LEARN
ADVANCE
ELECTRONICS
LASERS
CAD-CAM
HOME STUDY
HEATHKIT
HOMEWORKS!

Now you can learn beginning 1o
advanced electronics at home, with the
same courses used today in the world's
top colleges and tech schools, and pay

a lot less! You'll learn just what you
want, when you want, at your own
pace. The complete story is in our free
catalog, Homeworks by Heathkit.
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1-800-44-HEATH

(1-800-444-3284)
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Twice the workout of ordinary

achines. ..

CXCICISC 11

Double-flywheel resistance
offers veparate upper- and
lower-bady settings.

..exclusively from NordicTrack, of course!

TBX delivers total-body results!

You just can’t get & workout this good with an
exercise bike, treadmill, or starclimber! Unlike
ondinary exercisers that only work your lower body,
NordicRow TBX tones and strengthens afl the major
muscles in both your upper and lower body, TBX
works your entire body more safely and efficiently,

M, Unigque Back Stress Management System
supports lower back and fTexes 1o
reduce stress,

) Unigue Split-Resistance desiga

Adjustable
incline for
workour
variance.

)

More effective than ordinary exercisers!
Because NordicRow TBX exercises both your upper
and lower body simultineowsly, you'll bum more
calones in less time than with other exercise
equipment. Anid the adjustable NondicRow TBX
mukes exercise comfonable for your body no mater
wheil sz or fitness kevel you are.

Try NordicRow TBX in your own home [\
for 30 days with no risk or obligation!

SR TBX

Ext.
T5RE1

FREE VIDEO6cu e ¢ 1-800-468-449

Ov write: MordicTrack, 141 Jonathan Biwidl M.. Depl. TSBE1, Chaska, MN 55318
1997 NodicTrack, A CML Company

| Pt IELI OGRAPHY For example, SPORTS mode yields a
(Continued from page 119) continuous-wind system (keep your
theminto one SLR. finger on the shutter-re- o

lease button and the cam-
era goes into rapid-fire
sequence) and works
with a fast shutter speed
to stop the action. LAND-

The Rebel can be used as either a
full-featured autofocus (AF) and
auto-exposure (AE) SLR, or asa very
sophisticated point-and-shoot 35mm
using Canon's exclusive "Pro-

Erammed Image Control” system. | SCAPE mode, on the oth-
hoose either PORTRAIT, LAND- | er hand, goes into single-
SCAPE, CLOSEUP or SPORTS modes us- | fire mode (one frame per

ing the Command Dial, and the Eres:-}ure on the release
camera sets exposure, winding and | button) with a narrow
focusing controls it considers best | aperture for near to far
suited for the subject o sharpness. Want to
matter. ' shoot sports using a
slow shutter speed and single-
o, 2hot winding? Go into man-
pp ual and follow your
p creative urges.

One of the real charm-
ing features of the Rebel
is the price. Camera,
zoom lens, battery, flash
and strap sell for much
less than $450, a rebel-
lious sticker tag for the
many features the Rebel
sports.

A sleek Nikon
Nikon's newest entry
into the autofocus sin-

120

gle-lens-reflex field is the NG6006, a
sleek camera with built-in flash and a
host of exposure and focus programs.

Geared toward advanced amateurs
who want to take advantage of fea-
tures along the exclusive territory of
pros, the N6006 incorporates and
adds to the microcomputer controls of
its more expensive cousins, the Nikon
N8008 and F45.

With a street price of a little more
than $500, the N6006 delivers a lot for
the dollars.

One of the most fascinating aspects
of the N6006 is the Matrix concept,
used in both light metering and the
built-in flash. In short, the Matrix
system divides the scene you compose
in the viewfinder into five segments,
meters each segment and comes up
with an exposure via computer analy-
sis. What does this accomplish?

In general, the automatic exposure
system on even the most basic camera
will do a decent job when the main
subject is in the center of the frame
and the light is fairly even throughout
the scene.

However, when light is dim, or
when it comes from behind and places
the main subject in shadow, or when
it's bright and contrast (such as at the
beach or on the slopes), many of these
cameras get confused and will expose
poorly, giving yvou bad pictures,

By segmenting the scene and caleu-

Nikon's N6006: flash sensitive.

lating the problem, the Matrix system
works from experience and gives the
correct exposure nearly every time.

This Matrix system extends to the
N6006’s built-in flash and is used to
solve the age-old problem of “fill-
flash" photography.

Enter the Nikon Matrix Balanced
Fill Flash system, which automatical-
Iy balances the foreground and back-
ground available light and adds just
enough flash to produce a very pleas-
ing picture.

or those of us who grew up strug-
gling with fill-flash ealeulations, this
alone makes the price of the N6006 a
bargain. ™
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LONG-TERM TEST

® Motorboating in the United States,
as a recreational sport and industry,
was born more than 100 yvears ago in
the town of Algonae, Michigan, Chrizs-
topher Columbus Smith mounted a
newly developed marine engine, built
by a Grand Rapids man named Clark
Sintz, in one of his duek skiffs and
blazed up the St. Clair River at a re-
ported 9 mph.

Smith was already well known in
boating cireles. He sold his first boat
in 1874. His early models were known
as Chris-Crafts, which later became
the name of his company. Like Henry
Fard, Smith didn't invent the motor-
ized vehicle associated with his name,
but he built it better and distributed it
wider than all others before him.

| Cockpit has wraparound seating and removable filler pad.

boatz were built on such a massive
scale that the name Chris-Craft be-
came a synonym for a4 motorboat. For
more than a generation, every fast,
beautifully detailed runabout was
commonly known as a Chris-Craft—
no matter who actually built it.
Today, the granddaddy of produe-
tion-line pleasure boats, now officially
called Chris-Craft Boats, is head-
quartered in Sarasota, Florida, and
still turning out quality runabouts and
cruizers. Ironically, this may actually
surprise some members of the current
generation of boaters, While the com-
pany made a smooth transition to fi-
berglass construction in the 1950= and
1960, it became eclipsed by other
builders in the past two decades, This

By the 19205 and 1930s, Smith's | was especially true in the 1980s when

the venerable boat
builder suffered under
poor management and
temporarily sought
protection from its
ereditors.

But the new decade
brings a new owner for
the proud company. In
1989, Chris-Craft was
| purchased by giant

OMC. Today, buoved
by a deep reservoir of
good will associated
with its name, Chris-
Craft i= well on its way
to once again becoming
a prestige nameplate.

CHRIS-CRAFT 228 CONCEPT

BY JOE SKORUPA, Boating/Outdoors Editor

Concept by Chris-Craft

The first time 1 saw the Concept by
Chris-Craft series of runabouts was
at the 1989 Chicago Boat Show. [t
knocked me out. Like an expensive
vacht, the new hulls have two pleas-
ing features: 1. Curvilinear design,
which is carried all the way through to
wraparound seating and rounded huall
gides; and 2. Striking white-on-white
color scheme, which extends to an an-
odized windshield frame and uniquely
constructed hardware (more on this
later).

At the time, | was searching for a
boat to feature on the opening page of
the annual PM Boating Special See-
tion. The 167 bowrider, the first boat
in the Concept by Chris-Craft series,
was an obvious choice (see page 93,
February 1980). A few weeks later, 1
ran the boat for a full day during the
photo session and made a mental note
to give the smooth-running hull a clos-
er ingpection. When it came time to
select a long-term test boat in early
1990, the Concept series, again, was
an obvious choice,

By this time, it was the 1990 Miami
Boat Show, and Chris-Craft had ex-
panded the line, The latest model was
the 228 Concept, and it was decided
that PM would receive one of the first
boats off the line. Our test boat was
irepped and tuned at the Shark River
hil]s Marina, in Neptune, New Jer-
sey and picked up on July 1

{ Plovrsn furn fn LT T2}
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First ons
The Concept 228 is a minieruiser
that's big enough to handle a van-load
of family and friends, sprightly
enough to tow waterskiers, seawor-
thy enough to conquer big-lake and
offshore waters, spacious enough
to accommodate a modest galley and a
6-ft. V-berth. It also features head-
turning looks, deluxe appointments
and meticulous eraftsmanship.

[ ran the boat in both fresh and salt-
water conditions, and it performed

ably in each. On lakes and rivers, it
ran nearly as well as a runabout. This

is due to a well-behaved hull and the
torquey power of a 5.7-liter V8 OMC
Cobra sterndrive engine, which came
equipped with a 15-in. X 17-in, stain-
less-steel prop.
It pﬂppetFup on plane quickl

enough for waterskiing, but the mugz
wake character of its 22° deep-V hull

means that it's probably best recom-
mended for Wally Weekender skiing.
Those interested in kneeboarding,
trick skiing, skurfing and tube-type
water toys will also have some fun.
Cornering was solid and predictable,
but the 228 tends to steer and handle
like the big minicruiser it is.

In big-water bays and harbors, the
228’s deep-V hull really shines. It
slices smoothly through swells and
chop, and runs incredibly dry. The
cockpit rides high off the water and is
protected by a surprisingly mim
board. Top speed with the 230-hp en-
gine was a brisk 47.5 mph.

Space is the ultimate luxury, and
the 228 makes the most of what it's
got. The boat has a centerline length
from bow to transom of 21 ft. 11 in.
and an overall length of 23 ft. 6 in,
(when you add in the integrated swim
platform). Beam is 8 ft. 5 in.

The roomy cockpit features seating
for six adults in deep-pleated comfort.
A huge, wraparound bench seat is lo-
cated aft and two bucket seats for-
ward. The bench seat comes with a
filler cushion that converts the uphol-
stered wraparound bench into a re-
cessed sunpad, which is safe to use
while under way. When the boat's at
rest, a large sunpad over the engine
serves this purpose. The engine cover
is hydraulically controlled, and acces-
sibility is outstanding.

If you haven't seen the cleats, bow-
rails and grab handles on the Coneept
series, you're in for a big surprise—
they're white. Instead ots the familiar
gleam of stainless steel, the hard-
ware on Concept boats is made of a
steel-cored composite plastic. Along
with the white anodized frame on the
windscreen, this gives Concept boats
a distinctive white-on-white appear-
ance. (The PM long-term test boat

The 228's power was supplied by a 5.7-
liter VB OMC Cobra sterndrive spin-
ning a 15-In. x 17-n. stalnless-

steel prop.

came with optional blue-gray high-
lighting.)

White-on-white is also featured on
the dash panel. To some, thisisa
questionable decision because it elim-
inates the possibility of using flat-
black or gray as a nonglare treatment
around the gauges. Personally, 1 pre-
fer a dash with nonglare, but I didn't
encounter any visibility problems
while driving the 228,

Vigibility of the high-mounted, ana-
log gauges is also excellent. The
gauges feature white faces with a
black hand and numbers. The con-
trast is just as sharp on these units as
it is on gauges with reverse coloring.

The only real glitch on the dash oc-
curred with the ignition key lock,
which popped out of its housing and
hung loosely. It didn't take much to
fix, but it was temporarily annoying.

Down under

The cockpit of the 228, as mentioned
earlier, rides high off the water and is
protected by a freeboard that seems
twice as deep as similar boats. This
gives passengers, especially kids and
seniors, an extraordinary sense of se-
curity while on the water.

The view from the helm, although
well off the water, looks over a raised
foredeck that further emphasizes the
228's big-boat feel. This feeling is re-
inforced when you open the cuddy
door and cateh your first glimpse of
the immense cabin space.

Belowdecks, there's full headroom
for 6-footers and a surprisingly gener-
ous V-berth. While I never used the
boat as an overnighter, it would fulfill
this function with comfort.

The two areas that make it clear
that the 228 is a compromise cruiser
are the galley, which is just a sink
with running water and an aleohol

stove, and a sitting head, which fea-
tures a Porta Pottiin an enclosed com-
partment. These accommodations
may seem spartan, but they serve a
useful purpose—outfitted with galley
and head, barrowers can claim the
boat as a second home and receive a
significant tax break on interest paid
during the life of the loan.

Fit and finish, as previously noted,
is meticulously detailed. With the for-
ward bulkheads fully earpeted, not an
inch of fiberglass is exposed in the
cockpit. Upholstery above and below-
decks, which is deeply cushioned, dis-
plays no visible snaps, rivets, staples
or fasteners. Removable cushions are
finished on both sides. Cabinetry has
rounded edges for safety and a pleas-
ing finish.

MNoteworthy features on the test
boat include a large hateh in the cuddy
for light and ventilation, a radio/cas-
sette player with above and below-
deck speakers, and an integrated
cooler located in the port-side console.
Suggested retail price of the boat as
tested i1z $24,2656. For further infor-
mation, write Chris-Craft Boats,
8161 15th 5t. E., Sarasota, FL 34243;
orcall (813) 351-4900.

When Christopher Columbus
Smith kicked off his career in motor-
boating in the mid 1880s, he used a 2-
cyele Sintz engine, which was the first
to feature ignition advance and direct-
port fuel injection. While the Sintz en-
gine was a breakthrough in its day, it
isn't the engine most commonly asso-
ciated with early Chris-Craft power-
boats. One usually thinks of these
boats as powered by naphtha engines,
invented by Frank Ofeldt, of Newark,
New Jersey,

Naphtha was a trade name for a me-
dium-weight hydrocarbon that ap-
pears in the petroleum-refining
process between the temperatures
that produce kerosene and benzene.
At the time, it was considered a
useless waste product. Soon after
Ofeldt's compact engine went into
wide distribution, primarily in plea-
sure boats, the name of naphtha was
changed to gasoline. Within a few
years, gasoline was in tremendous de-
mand and, of course, so were Chris-
Crafts. ™
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M"’E 88 BUTANE ¢

Thm candies are handcratted fmm

lﬁ.ﬂﬂf dluminum and hand paintad

with high grade enamel

w roperty filled with butane each
burn for 3 to 4 hours.

Fits most candieholders.

= [DEAL FOR INDOOR OR OUTDOOR USE =

NO MORE WAX DRIPPING
MEVER LOSES SHAPE OR COLDA

¥ Avallable in ivory, white, /FREE Bulan
| black, red, gold and silver.
{Holders not inciuded.)
12" size - $21.95 pr. 15" size - $24.95 pr.
Shipping & Handling - $3.95 for each pair.

Mall check or money order fo:
- s

P0. Box 102, Duarte, CA 51009
Made inLEA 3 1o 4 Weeks Delivery
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COMPACT 2500 LB, WINCH
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yf CALL 1-800-44T-4TD0, CPERATOR 34
4 @

4

Rersay Winoh Co » PO Bos 587510 @ Tulsa, 0% 74858

Organize Your Garage Or
Basement For The Last Time

E-Z Plans and Kits To Bulld
Your Own Storage Systems
Are Now Avallable

Gourmet Garages{™ E-Z plans will show you
how to quickly and effickently turmm that
household dumping ground Into a clean,
highly organized storage facility and work
center. This clear, conclse. step-by-step
approach will enable you to provide neat,
protective storage for sporting equipment,
clothes, books. records, tools, anythingl
Along with the design kit, you will recelve a
complete catalog of our space-organizing
products, which can be shipped to you
precut. ready-to-assemble, finished or ready
to palnt, with easy to follow installation
instructions.

Call roday for your E-Z Plans or send $9.95 to:

Gourmet Garages, Inc.
3114 63rd Ave. East

ﬁ*‘ | Bradenton, Fla. 34203
v ! CALL:

e B13-T58-9111
We Welcome MasterCard and Visa

1 Unit 54+
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30 Days Money Back Guarantes
Free 16 page Calalog
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4100 N.Powerline Rd., F4
Pompano Beach, FL 33073

1-800-445-9285
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Enlarge Project Designs
Craft Projector is Simple! Fast! Accurate!
Projecis on fo: Drawing, Graph & Tracing Paper, Wood,
Other Surfaces.

Picturs b be snlargsd ic
PO 3 g Jpanng
# batiom sl projeciar |
Adjustable lens enlarges by fractions up to 27 v: limes for
the size you wish! Copy unlimited ideas lor crafl designs.
Enlarge patterns, designs, portraits, still lifes, landscapas,
pholos, slides, designs on coins and jimlll‘r Projects in
exact colors. Does not demage orignal. Simple nstruc-
tions. Usas househobd curreni and B0 watl bulb. Sand
$19.95 plus $2.95 shippang. 30 day money back guaraniss.
Narton, Depl. GT-475, Box 2012, New Aochedle. M.¥. 10802

Subscribe to. . .

MILITARY VEHICLES

ADS -ARTICLES -NEWS
MILITARY JEEPS, TRUCKS, TANKS & MORE!
Over 8,000 paid subscribers larger circulation
than any other magazine for military vehicle
enthusiasts...and shill growing ragialy! Many more
advertisements than any other magazine...
Exclusive comprehensive listing of upcoming
rallies...and much more!

SUBSCRIBE NOW!
O Yaar (6 lssues) $15
Twa Yaars {12 Issues) $25

i Fareign-Cansda $24, othes 28
: US Dollars payable by US Bank
P.0. Box 1748-48, Union, NJ 07083

SHOP - TASK

= LATHE - DRILL

The Original Home Machine Shop

177 SWING
= 20"CENTERS
* BED WIPERS

=11 X 18 MILLING CAPACITY « DUAL MOTORS
+ SHIELDED LEAD SCREWS - LONG & SHORT
TAPERS - ROTATING MILL TABLE
600 Ibs. Shipping
3 MODELS TO CHOOSE —

MANUAL FEED #995.00
THREAD CUTTING £1295.00
COMPUTERIZED §5895.00

FULLY STOCKED PARTS WAREHOUSE
DESIGNED IN USA

DONTEE FOOLED BY CHINESE MADE COPIES
DEMAND THE BEST

SHOPTASK
SINCE 1581
1-800-343-5775
VISA, MASTERCARD, AMEX, CHECKS OK
Immediate Delivery
RO. BOX 753
TACOMA, WASHINGTON 38407
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Revolutionary "2-in-1"

TRIMMER/
MOWER

Tm&sﬁephﬁbadlww held

The DR™ TRIMMER/MOWER rolls | Af

ight as a feather "on two BIG

! TRIMS far casier, better,

maore precisaly than hand-held
trimmers. Plus MOWS everything
from whole lawns (even wet!) to tough,
waist-high growth with ease! Rocks,
rodls, sumps, efc., do it no harm
because the "DR™" has no
siced blades o bend or dull, Perfeat
for ALL mowing and trimming
around smaller properties, vacation
homes, etc., or for [inish-up '
mowing and trimming

-~

after riding mowers
on larger
A delight for
amyone 1o use!

________ 29d-5300
Please mail this for FREE DETAILS about
e

jincluding prices of Manual, Electric Starting and ALL-|
jELECTRIC Models, "Off- Season” Savings now in ef -
Ifed,lui?ﬂ[hfﬂldﬂ -Free Trial. There is no obligation. j
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— TracTop®—

ARM FIESTS

NEW MODELS

VOLVD “2°/DL
VW PASSAT

EXCLUSIVE SLIDING CIRSHION with PULL-OUT TRAY, Firsi Choice for
comior, lnaberes, and appearance. Insiall yoursall,

HOMDA ACCORD — CIVIC ACURA INTEGRA
VW JETTA— GIOLF— PASSAT MISSAN MAKXIMA—SENTRA
VOLVD “Z°/DL — 740/ Té0 SAAR 500

M 5-10 BLATER— CAVALIER
BMW 7" Sarfex TOYOTA CAMAY — CRESSIDA
SUBARU LEGACY — XT MAIDA 628 — RN-T
FEUGEDT 405—PORSCHE 344  Dihers.

Mest medols and years covered, Call/Write for free |ilersture.
Anturn guaranies. VISATMC phone srders. Dur 17t year as 1.

MUPSCO ENGINEERING CO., INC.
17 Caivin Rd., Witton, CT 06807 (203 762-3181

AUDI (1980-'8T)

Do-It-Yourself

Ramp Kits |
@ Parfect for loading and unfoading: garden
Iractors, mowers, appliances, furnifure, |

wheelbarrows, ATVs, snowmobiles, hand |
frucks, m‘:eerchaars power equipment, efc. |

o Easy o assemble-using your own 2°x87
or 2°x 12" planks—all hardware included,

® Lifstime warranty. Satisfaction Guaranteed I
Order by Kit Number: |

| 07251 Ramp Top Kit for (2) 248 planks......... $39.95 |
07252 Ramp Foot Kit for (2) 2x8 planks..._.........26.95 |
11251 Ramp Top Kit for (2) 2¢12 planks..........54.95 |
11252 Ramp Fool Kit for (2) 2x12 pfanirs. .. 39,95
11254 Ramp Top Kit for (1) 2x12 plank..... 20 05

Include $3.00 Shipping & Handling for each sel within
e contingnial USA

N.J, residents incliide 7% sales tax, Sory, ne C.O0.05
Make check or mane omer fo:

E&B Marketin

F.Q. Box 338

Hope, NJ 07844

or call 1-800-322-1145 betwaan
8:30AM-5:00PM ES.T.

CALL DOCTOR
DESCRAMBLER

forg ms rels
to scragl]} ed cable T.milfl.g

8l . We have
ﬁ%w *TOCOM

month warranty!
We ship C.0.D.
Lowest, retail/
wholesale prica
FREE CAT :
(lobal Cable Net-
work103R2 Irving 8t.
Ste 100 8.F., CA 94122
N0 CALIFORNIA
SALES!!

OPEN SATURDAYS

Pocket-Size Radar Protection

Limited number of factory rebuilt units available.
Now, for a limited time, you can own the high.
powered PASSPORT Radkr Detector owned by more
than one million motorsts — at a 15% savings.
Thoroughly tested and re-calibrated at the factory to
meet original perfformance specifications. Comes

| with complete acoessory package, full one-year
lirmited warranty and

30-day money-hack  Regular price: $195
guaraniee. To onder R:haﬂi price:

yours, direct from the 1 £4 50 o
manufacturer, call now, $_9+ S
Order with vour Cincinnati Microwave
credit cand. Call P Department 206851

24 hours a day. One Microwave Plaza

(O residents add 5.5% taxh

Cincinnat, Ohio 45249 r

TELEPHONE LISTENING DEVICE

ReLain Itkestans Corveriiisan i your glige &
RETe Carmecl Dees Bty CRAHNE ¥ e
ricondel and paul lewphess ke Sl aein-
Rl gy when D i ifesi it Alecores to

B o covvidien spd sscesdw whes
W low. in.  pages i busg un

slglss EACH @y B "—"

Super Pawerful
FM TRANSMITTER
WYY IS P [owerha| T B 18 PSR
Tegwrs ua 1o % et vy M tosm -Lawy B
AgseTie 0 - up B W WAy B o)
For Coaiog @ Trfmiies Voun 52 s ind

bR Rly e encios K200 e USI Carp

whipping per e ;LIS Corp.. B0 Bai

F-3062, Maibaurns, FL 10802 0O 09,

Call 407-TEE- 1 000 or send §1 005 + 51 00

Make one guart of Liguaur
in only two minutes

Mitx iogethar sugar, Vidia, snd Moinst Flavor Conoentrate.

Hﬂwwmhpﬂd-h_“ anly chaaper,
Qrmnd Mg Blachbary

Hanry Enierprisss « F.0. Bou idd - $i Louis, WO 63128

[ FLUSH UP TOIL

| Box 15133, Tampa, Flu'ldl 33684

To Above Floor Drain
Install It Yoursalf - Anywhars
No Digging Up Floors

Write McPherson, Inc., Dept. 16

OUTDOCR FURNITURE

CHAIRS, TABLES, BENCHES, BWINGS YOU CAN
MAKE FROM FULL SIZE PATTEAMS. ILLUSTRATED
CATALOG OF OVER 300 ITEMS ONLY $9.85
(REBATED WITH FIRST ORDER)

CUTDOOR FURNITURE

9595 CHESHIRE ROAD
SUNBURY, DHIO 43074

SURVEILLANCE

TELEPHONE

Morstor room conversations $175.00
Manitor room & telephone corversations EETE00 = fu tsephone
Ditaler tap, calls you whan phone is used, 530500 “"""’:
Pangy Lwirsisd - § mostl ey MT-:““
ALFSTEM ELECTADNICE. I Eigie. Musbmges, DI Toall
mu-mmt .

DURA-SHIELD

“AS SEEN ON T V.I™
Amazing clsaner revives dul finishes on faded
paint. incredibde slicone pofymer car polish, made
with TEFLON 1o provide long lasting pmbection
Bgaing frw, &cid ein, sun, 88l &ir, Ined 55D, Snovw,
road tar, grease & mone! ideal For all aulomobiles,

matorcycias, even boats and aiplares.
CII'IHE-N! boffle of each |cleanar & polsh)
ONL Y §79.95 + F200 S84
L it (i, .0, Bow LAY, e, P 1O TR0

SENSATIONAL NEW IDEA

a4

» Fasily Installed i Heater Hose
= Checks Anfifreese Insfantly, Amyhme!

5095

T C. PO Hox .Ea'
ge, Y 11714-0501

MOBILE CAR)
WASH
Earn $30/hour

In ¥Your Own
Business!

Part-time-Full-time
Eam top money in car cleaning & detailing
Make immediate prafits from parking lots everywhere
IIse your car, van or pickup
Low cost - high profit - rapid payback
FREE Ixformation Package

EXPRESS WASH INC.

B08 Niagars Falis, Bivd.

M. Tonawanda, M.Y.
\——(416) 466-4164 22124/

NAS
CABLE BOXES
FREE CATALOG

1-800-848-3997

Jerrold »

1|1'|... Atlanta

1 Year Ws qrr‘|r|1' .

A
woa W . [




— Performance_Speedway —

2810-C Algonquin Ave. # Jacksonville, FL 32210
Electric Cars ® Golf Cars @ Mopeds
Gas toElectric | Moped Parts
Conversion Manuals | Repair ’-’lﬂf‘luﬂ!ﬁ
Complete Cars BT
“Hundreds of hard to find items. "
MNew Expandad Catalog $5.00

NEW COLO-YAPOR SUPER CARE =l
Bulld Your Own .

GAS PRICE
BLASTER!

Get Up To 100%
Mileage Increasel

G

THE ORIGINAL ELECTRONIC

*“The Altermative Transportation Specialists”
CORROSION CONTROL
SYSTEM THAT INTERFERES

Rust P e
Buster :169%

20 MINUTE INSTALLATION FREE BROCHURE

1-800-876-RUST » 1-814-495-4177

South Fork Trus Value, Joull Fork, FA 15958

MEW PRODUCT
SAVES LIVES IN EMERGENCIES!!

= BAVES PRECIOUS REBPOMSE TIME BT ATTRACTING
EMEROENCY UNITS T TOUR HOME SIACILY

= JUPPORTED BY ENS, POUCE & FIRE DEPARTEENTS

» NECPENSIE i LAEY 70 USE — SORIWS i AS EASY A% A LIONTEULE

& UL LBTED — WARRANTED FOA & FULL YEAR, 80 G000 M8 PATENTED

= N0 HOME SHOULD BE WITHOUT IT — YOUR LIFE COULD DEPEMD O 1T

$10,000 MONTHLY

TAKING PHOTOGRAPHS AT HOME!
- ... ..
= NO EXP. SHORT HRS. «
PHOTO-PRO, 21838 Avalon, Suite 29
Garson, GA 90745
90 sacond recorded message

(213) 549-0997

At Last a New Amazingly Simpls
GAS TURBINE

JET ENGINE

|.- :|.l" F—ﬁm Wi, 18 ibs.
Fual: Baseiing or Hase.

Tt S, rmbeen B P el

&) arts sisanas. Maks s §- metal auttin mu"'l‘u. "T...

wee, Full ;i-':-.:-‘u:-"ﬂwll n trmnl ilmu-
Bill of materials and photos. $13.00 Mo CO.D
SAVOY SCIENTIFIC  sawra mowica,

RE SAFEGUARD™

,
Magnehic Refraery Clemenl pudranisds cladner
enging o, helps reduce wedr an B Maving parts &
YOUT BNgNng and asEUNEs longer smging ik,
Send $29.85 for coavenlional 534.95 far Turbo,
P & Hincluted [P must have streel ddress
A- EE-H? PRODUCTS, INC.

IM"“‘ 1 e for I

gexwef < Quet

Lethwmans, Box 41 13&. Eidron, OH
Call or Write: sss3s0041 (216/857.5441)

CABLE TV

DESCRAMBLERS
ALL TYPES 800-582-1114

FREE CATALOG

M.K.ELECTRONICS = 7958 PinesBlvd
Suite 276 » Pembroke Pines, FL 33024

Faly Wusiratec Piars Only $14.98 send Crac o Money Orer i
Techni-Pians P.O. Box 28001 Leads ND 58345

FREE! w2556 sazozee.

America’s High Mileage Center Since 1982

Carb Research Center, Dept. P-5
Bl 310 & Chestrut, Foyil, OK 74031

CABLE TV. CONVERTERS
WHY PAY A HIGH MONTHLY FEE?

All Jerrold, Cak, Hamlin, Zenith, Scientific
Atlanta, Magnavox and all specialized cable
equipment available for shipment within 24
howurs, For fast service MC / VISA or C.0.D,
telephone orders accepted (B00) G48-3030
60 Day Guarantes {Cuantity Discounts) 8 AM.
05 P.M. C5T. CLOSED WEEKENDS. Send
sell-addressed stamped envelope (B0¢ post-
agie) for catalog

PO Box 5000
Suibe 311 [PM)
Carpestgszmite, NI 60110

T
|EL'EC‘I'RGI"‘|IC5 Inc.

Mo linois Orders Accepled

“’Fﬁ@m Inflationy)

Foley-Belsaw can show you how to keep more
money in your pockel with our selection of
woodworking planer-molders!
Fight back against spiralling lumber and mold-
ing costs by:
= Milling your own lumber
* Making your own moldings
« And break lumber yard dependance
It's a FREE call for Full Details!
Call 1-800-468-4448 TODAY!
Foley-Belsaw Co —Since 1926
{ y  Dept. 91626
i FOLEY ™
L 6301 Equitable Road
g Kansas City, MO 641209966

e s HEI.IBDPTER {1

Fewr gorr] Saclon
fir goen- sy mﬁlr.w.fawf

* fmpls low—con smenbly ® o

Camp |..-: |m'u i

SPEEI.\.LI ..".II 3 tems; OI:II

Faei e add

P.O, Box 50
Fidarwesd, MO 21139

L .':.'::'-l-;;"l-l& 1-! 'e!

(CABLE T.V.
EQUIPMENT

Converters, Remotes,Descrambiers and morel
For Free 4 Color Catelog & Orders Call:

1-800-835-2330
‘nl':‘lil‘l’:‘z.lt Bim, P~ ﬂmh: I: r‘lgn'k

Laurich Ballcons Mars Than A City Block
"‘BLASTER"

WATER BALLOON SLINGSHOT

A aeq

Blaster, Inc. 1521..!“‘:!.& Spring Hill, FL 34809
Satisfacion Quararesd + Buy Direct & Save

VOLKSWAGEN
RESTORATION PARTS

LG BGHA B TYPE
S W RARE TGO

FREE CA

G
WEST COAST METRIC, INC.
[BO0) 24T7-3202
FAX [313) 335-9723
24003 FRRAMPTON AVE., PW
HARBOR CITY, CA 90710

ERSI0s 2
kgrounds™

Elvs with the

7986 Hightower Trall
Lithonia, GA 30058
24 Maur Dema/Infe Roquest
Line [404}452. 2485 Ex 61
Sirnger's W

and
Also Assembled
and Finished

W Grandfather Clocks,
Mantel and Wall Clocks

B Curigs, Tables, Chairs,
Desks, Cradle...and morel

B Solid 34" Black Walnut,
Cherry, or Oak
W Heirloom Quality

W Solid Brass West German
Movements and Dials

WMoney Back Guaraniee

Name
Streat
City
State Zip
[Plazsg Prin)
wpﬁll VR DO m'\l
Wird's Ligest Manulachrer u-mmmm

r-mﬂnn. :'M“p-m1 H-ad-2316




LEARN VCR
CLEANING/MAINTENANCE/REPAIR

EARN UP TD 51000 A WEEK, WORKING
PART TIME FROM YOUR OWN HOME!

IF you are able to work with comman small hand
lools. . . .

IF you possess average mechankical ability, and have s
VLR on which to practice and bearn, . . .then we can
taach YOU VCR maintenance and repair]

FACT: up to 90% of ALL VCR malunctions are due to
simple MECHANICAL or ELECTRO-MECHANICAL
breakdowns!

FALT: Over 77 millhon VGRS in use today nationida!
Average VCR needs sarvice or repair every 12 to 18

manths!

Viejo's 400 PAGE TRAINING MANUAL {over 500 pho-

15 and Mlusirations) and AWARD- VIDED

TRAINING TAPE reveals the SECRETS of VCR mainte-

nance and repair—"‘real world" information that ks

WOT avaitable elsewhere!

Also includes all the info you'll nead rding the
ul sarvice

BUSINESS-SIDE of running a success
operation!

FREE INFORMATION
CALL TOLL-FREE 1-800-537-0589
Or write to: Vigjo Publications
5329 Fountain Ave
Los Angeles, CA 50029 Depl. PR1

BUY ONE AND WE'LL MAKE
YOU AN EXCLUSIVE DEALER

max .. ATV
Amphibious 4 7

21 pwors-okf end oier, Pleose)

Call Toll-Free 1-800-255-2511
{From anywhere in the 1.5, or Canada)

Recreatives Industries, Inc.
60 Depot Street, Buffalo, NY 14206

\p\w"&’\

Wholesaler & retaller: parts for chain saws,
lawnmowers, smal engines, tillers, trimmers,
outhoand molors, snowblowers.

* Free Catalog for Do-)-Yoursallers.

* Wholesale catalog & price st for full or
part time small angine mecharnscs.

Cal orwrie 2P POWER PARTS INC.
Box 10308, Dept POM 0581, Erle, PA 16514
Toll Free 1-800-824-8521

MICROUGHT I-IELICDFTEI? II

zige Lo Furreess by s

Emply W 00 TR Oan

SFEn WL 380 1K

Hll iull‘lll-ﬂu S I Al Tigiirng
Canves fam

m; ﬂ.-l_'lq.-aqrm S8 o Apolonie Snom )

PO Bax IT1S8-C, Aestin, TX TATSS

HOME AUTOMATION COMPUTERS

Simpls b maaall, Wit e weing Hecesslty and simpls io openie

thmwmmuy. phors sccess & mors

Worka with Aagg Ghacs, GE Sienkey ard X- 10 contepl Moo,
Prices st ol 19750 par unil

RG Enimp Aarinmates. Sales and Servica
B3EY 5 Uphen Wy Litleon CO 80133
ke T a80- 5128 MaiTERCARD

PAY FOR YOUR HOBBY!
With White's new EAGLE Il Metsl Delactor
Onboard computer - simple
outside, complex inside.

Ignores: junk like nalls and
pulltabs. Find coins, rings,
valuables for fun
and profit!

SAVE MONEY!

CREATE YOUR OWN
ENVIRONMENTALLY SAFE

AEROSOLS

NO FLUOROCARBONS! EASY TO USE!
M'hﬂ-ﬂ-ﬂhl’d‘ﬂ-ﬁhﬂhhuﬂ
e wih 8 pump, 8 compessn o e
G cariridge (provides) and you'e resdy 1o gol
Ui with clesnman, soberin, kitvicanis, o,

ﬁm
- THE CAN N FACTORY

PO Box 840 Hobmok, MY 11741 h':‘;l.
516] S67-2801

ONE ENGINE DOES IT ALL!

Expandabis Multl-Purposs Hrwlulll: Fowered Equipment

DRILL WATER WELLS » DIG TFIENEHES & ALMGER POST HOLES
PLANT TREES ® DIG FOOTINGS & SPLIT WDOD  EXCAVATE
Additional Attachmants Available

o

MINIATURE BACKHOE

{Hda

mﬂm

Fowar those toais, and others, Irom our guick disconnect POWER MODULE ar,
powar them from youwr tracior of other hydraulic powsr source.

FREE
WATER!

Dl i v
wate wall

o your
ety

EARN $750 per DAY. Enter the ground fioor of

EXPANDER MFG., INC.
10411 Rockley Rd.

- .

Hemmings
Motor Navs

World's largest collactor car
Civer 850 pages sach month

filledwith ﬁg’mmnd: f
.;:]5 F::- od cars pa.r'jc:s

SETVICeS, SupphesEmaore
Specal Int tary Ffer:
NINE GIANT ISSUES

t{m“ses mm):l'

Jand t:r :
emmings

Motor News

Box 100, Dopt. 501 429, Benningion Yermony 5201

Control Water Weeds

Amazing new Underwater Harvesting Tool!

he WATER-WEEDER ™

Cus uﬂ:mmlm.h& from & dock
w%ﬁgmﬂlnﬂlnﬁmml'm&w
mentally safe way
i d ar v backi
Call or writs today for PREE informtion paciage
TOLL FREE 1-800-852-1217
™

Watarsjde Produtis Corp.

PO Box 576, Laks Mahopac, Mew York 10541

MAKE $225 DAILY
"CHROME PLATING"

) l.utu Parts . Motorcycles
Guns - Knives
Model Trains
and Much
Morsl

11wl sbwym b in. And it can makos you s good

Chiroma win
Treimgl Frw irus, yeu can sve manay by plaing your own obacts
or make thousands af dallare by uaping your new laund craft
inha s vary profitatis business. insxperive many_ wark &l home
in your spare limse. Act Mow, send for your FREE infomalion

CHROME PLATING, DEPT. 127
PO BOX 2285, WALDORF, MD 20604

CABLE TV
DESCRAMBLERS

OAK....... 9.00
HAMLIN..  $102.00

ATLANTA.. B§1740.00
JERROLD™, $119.00

Call for
your free
catalog
today!

Techrecal assistancs
or free catalog call

(402) 554-0417
Ordars call toll tree  1-800-624-1150
the rapdily growing multi-billion dollar environmental M.D. ELECTRONICS
sarvice Industry. See the EXPANDER MFG.,, INC. Catalog Hau?; ?:?; .’E&gg?gm 8758, 72nd ST, STE. #133M501 :&

FOR COMPLETE INFO AND CATALOG CONTACT 1-800-234-1086 OMAHA, NEBB114 cop.

| 26
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GO KARTS,
ENGINES-ITS-PARTS

72 PAGE CATALDG
§1.00 REFUMDABLE
Largest Selsction

el Menior Ave. Painamville Qhig 4.|.||‘|j‘T

DESCRAMELER LIQUIDATION!

FREE CATALOGI
Hamiin Combos 544, DIAH!EIHH mln 5}.|lu:.
WEST CO g

Far Infarr

Dedire

Catalogs &

1-814-495-4177 « 1-B14-495-4321
A_ Colt 1-800-933-CHIP

FREE BROCHURE

S=CHi
DETECTOH 2497

SAVES UP TO 25% ON GAS
CLEAMER EMISSIONS s
EZ TO INSTALL

NEVER NEEDS REPLACING

DMLY
955

+MREAH

30 DAY MOMNEY BACK GLUARANTEE
FMLL« PO BOX 350, LINWOOID, MJ DaZ21

LICENSE PLATE
PROTECTOR

OD HEAT

WOoOD FURMACES
HEAT YOUR ENTIRE HOME

Call 1-218-328-6T88 or Write

w

3 % TSL) v
[ £ L -
. I s

O Ol Spiral Stor Kit i suparily
choce siactasd ook and inganiously desgned
for eosy assembly. Best of Gl s prced wedl
balow any comparable stailr on ha makeat

Wiite for free color brochure
TheltonShop  Dopl. OFMES
PO, Box 547, 400 Read Road
Broamall, PA1P008
Cr Call: 215 544-710C

ﬂlhir Snwmm 'ﬂnruhw-le Locnllnm In

Pormona, TA {774 598-5788 Sarase A (B4

B

|---|-<.- =T £ 20N
Wawﬂcm MosterCard, Visa, and AMEX

MAMUFACTURERS

RE-GLAZE DULL BATHTURS
NEW NO- PROCESS

crofted from

arll '-1:} n,,i -'..' Qoo

THE IRON SHOP.

Foley-Balsaw now carries evarything for your
woodworking needs!
Before you shop anywhere eise, be sure fo

check out our NEW Woodworkers Outlet Cata-

log for the best products at the best prices!
I's a FREE call to get your FREE COPYI

Call 1-800-458-4448 TODAY!

Or writa us at-

Foley-Belsaw Co.—Since 1926

Depl. #4167

6301 Equitable Road

q—F-'L
 BELSAL,

Kansas City, MO 64120-9966

CABLETV
“BOXES”

Converiers — Descramblers
Remote Controls — Accessories
» Guaraniesd Bes! Prices »

w | Year Warranly—C OD s »

« Immadiate Shipping «
« FREE CATALOG »

Call aF Wrrte
TRANS-WORLD CABLE CO.
12062 Southwes! 11 7eh Courl. Suite 128

Miami, Florda 33188

T-B00-44 28337
b el

Make*2510°100 per hour

Yas, &% noakly possible by miaing
and gating bright, coloriul Bados
A-Met bunons. Buttons are
perven money-masers o s
Ted FisiheE, Conwentions. of
amywhen paoole congregate
Thy'fe tast and asy o mke
wiith Badigh-a-Minil g
ineoipen e

Ser lof @ FREE Full coly
catakog and idea book, o
sand for a Startr Kif, oniy
£29 95 pan §7.70 shipping
(L residenis add §1 07 tan)
BADGE & M, [zt FMALG1
3 ot D0k Pl Bew BOOL LaSake 1L GYN

AT

1. P (VSR E24-2000

I'LL HAVE

Lfy'nuﬂnﬂabﬂtbm'dﬂul We'll beat
HAMIIN =

DESCRAMBLED

it JEBHGLD * TOCOM »
= SCIENTIFIC ATLANTA =

= FREE CALL
OFEN BATUHRDAYS

1 800 562-6884

VIDEQ TECH
37T0Z B. Virginia 8t. Ste. 160-304
Reno, NV 89602

== =

You Qualify

Fron Facts aboul Career

Diplomas and Degrees

Now at homa in your

tima, without any ouUs

QxXpenance, you can frain

for a money-making carsar

..aven gol a Epudnllznd
ree. Call or

sand for free information on

41 Waoys to Help
the Job You Want

Interasis you mustwhmlunﬂnbrit

for

the career field that

CALL
2 1-800-228-5300 visis
FREE m.THmnlwrmlu
Inisraational Comespondence Schools
| Depl, APBSS1S, 523 Oak Street, Scranon, PA 18515 |
Imllrﬁudn::x mm ox o sax . |
;
I In ASSOCIATE IN BPECIALTED l
| O Buniness Managsment Merhanical Enginesring Tachnoiogy |
o 1 Gl Ergenesnanyg Tez himliogy
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lngmnum a |
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| Gity/State 1 1
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- T T o B o e e



SERIOUS ABOUT THE
WEATHER? NOW YOU CAN
AFFORD A PERSONAL
WEATHER STATION!

The new WeatherPro weather station ghes you
the bocal weather at your 1|'1wp{mp-i Easy 1o Install

and simple 1o operate, the WeatherPro incledes a
weather compuler, remole precisbon wind direc-

oy viane, wind w_-d sensor, cutermal emperaiune

mownting |.1r|1'.-\ are ancl 40" of cahle-all for

rﬁ%aﬁfﬂ *WWIND GLIST

s TEMPERATLIRE WWIND CHILL

SWIND DIRECTION *TIME

= TEMPERATLRE HLLO) # AT SCAN

eRAIMFALL (OFTICINALP™ *1 YEAR WARRANTY
o 14-DAY MOMNEY-BACK GLARAMTEL

DIGITAR WEATHERPRO
WEATHER STATION: ONLY $189!
ORDER TODAY:1-800-678-3669, PM

M-F 7AM-5:30 PM Pacific Time

* Auomalic sempying eleCinanad fasn g 49,95
Add 35 | 1K) jor \liﬂlﬁqnﬁl;ﬁ A rvickents & L‘l lan.
Fax 14 M and VISA

DIGITAR’

165 DIABLO AVE, HAYWARD, CA 94545

CABLE BOXES

BELOW WHOLESALE
GUARANTEED STOCK - COD'S

- DESCRAMBLERS -

(QTY) (10) (20) (50) (100)
TB 23 45 40 368 32
SA3-B 45 40 36 32
XN12 + 43 38 34 29
5B 23 43 a8 34 29

60 CH REMOTE CONV/DECODER
DRX-DIC 90 75 65 60
SYLDIC 75 60 50 45
- CONVERTERS W/REMOTES -

PANASONIC TZPC145
5 YA. WAR. + PARENTAL + 86 CH
TIMER + MEMORY + CH20R 3 +

NEW 70 85 61 57
REFURB 60 CH W/IREMOTE
S-4040 38 38 34 an
HAMLIN-ZENITH-TOCOM-CALL

ITISHOTTHE INTENT OF LAKE SYLVAN SALES TO DEFRAUD
ANY CABLE TELEVISION OPERATOR. FEDERAL AND STATE
LAWS PROVIDE SUBSTANTIAL PENALTIEE FOR THEFT OF
CABLE TELEVESRON SEMVICES

LAKE SYLVAN SALES, INC.

SORAY, NO MINMEBOTA SALES

800-800-4582

DESCRAMBLERS PLUS!

CABLE TV DESCRAMBLERS
* CONVERTERS *
and ACCESSORIES.

IVIONEY.
D&'NF‘T RENT!

PANASONIC, JERROLD, OAK,

PIDNEEFI SCIENTIFIC ATLANTA
DMORE. LOWEST PRICES. FREE CATALOG.

“"" any . (800) 234-1006

Buy your

MAGNATRAG.
E FRCTORY-
= RASSEMBLED
or i KIT
lorml

Lise i1 10 landscepe yaur home or
Build a road: Gardaer; Haul logs
clear troes and brisgh: Excavaie
tor a basemeni 04 poal and
Da It AN Yowurialf, Do work
far others 1o narn Extra CASHI
SCATALDD - shawa all uss__ 51,00
STECHNICAL MANUAL.......... 57.00
BYVIDED - 3 misstes.......... . f15.00
STRUCK-KIT » Degpt: s
CEDARBURG WISCONSIN 53012

ROLEX

President “Look-Alike”

An Exact Aephca! Gold-lone, Day, Date
% Hidden Cilesp, Stwate-olthe-An Quanz
™, Morvamani Eﬁs.:l-,' confusad wilh 156 faml
18K Gold Rolex. Lades' of men's. Only
$3995 jadd 5600 post/hndlglinsur
In CA, add 5260 ra=z). COD-DK
Call 1-B00-848-46800 or sand check o
AADIC, B01E Wilshing Bhvd |, Suilé 8284
Bavarly Hills, TA 20211

Ultralight Helicopter |

= Pilot License Mot Required -

pRL., -

he qu
hvrln;ﬂn:'
i .l |-.' Elﬂﬂl'."ll
M B I0E. Degl A1 Vessrsbiry N1 [0 DID

MOLDS =

'+ ﬂﬂ.""t ggd

for making Ormamental Book
Concrete items only
Book aboul Aluminum Molds $10

incheding over 425 designs,
prices and production rada
secrets from the waorkd's

largast mold manulacturar

HEALTHY
WATER

Whr Pay for Bottled Water?

Solar powered siill cangrudun:a 2 gallons of drinking
water daity. COMPLETE SET of easy 1o follow pians.
Only $10.00. Check or Money Order

FOWELL ENGINEERING, INC.

P.0. Box 818 - Pinson, Al 35126

Fight Back!!!

Joi the men's movemesni. Lit on wireeng!
. Aoy snd ogani RSN refermale, your e

Men's Rights Assoc.

Fin 8M Foreal Laks, MN 55075

DIVORCE!
SATELLITE TV

Call for FREE Catalog
All Major Brands
Lowest Prices
1-800-845-6664

BT 'W. Dosmion « M. Vemnon, WA « BE37T3

WEST COAST SATELLITE

Onw of e mos! Tensabonsl JaOpets aver made.
Plecs ome deb of lood on The
urgﬂ Akl Wil fod 8 FLY ba
land. Prass the dynamie e

FLAT! Build it yoursell. Kit
comes wilh all parts. Chaar &-
ractions. Batiery. Powerful
et misctric motor, §5.00
posipaid. Compiete umit
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For (he PROFESSIONAL snd HOME MECHANIC. _ )
The last ol flker wrench you will ever buy. This wrench is # 40 4 PRESENTING + 4 4 4

TRUCK, VAN & RV

designed o fit ALL oil filiers from the smallest ko the lagest. m e MOUS MAKE!

FuuF:JdI domestle ::nd foreign made cars snd  inechs w .ll‘..l.ll NEW! FAMOUS

Order today by sending 51235 + 52.00 for 5 & Huo: u_. E 's*u* h“muuml.*uﬁ ‘_l"l*s =
BAMY CO. AND CTHER FAMOLS wn"‘r'rmls

= FIREST \LAREARTY MRCSDEAM AUAILARE
18304 Grassy Branch Rd. » LOWVEST BETAIL | WHOLESALE PRACES IN LIS
i » OROERS SHIFPED) FROM STOWCK WITHIN 26 HRS
k MNoblesville, [N 460&0 * ALL MAJOR CREDT CARDS ACCEPTED
. |

rKITES e

FOR ALL roasmaTios  1-B18-709-9917

PACIFIC CABLE CO., INC. ALL FABRIC

FEEE COLOR CATALOG 7325" 2 Reseda Blvd., Dept. 1754 SOFA BEDS
Choase from over 100 exciting kites. Ressda, CA 91335 Manufacturer's
. unusual & mnovative designs | Suggesled Ratail

l Call or write for your cataiog today! | 5449 95

| Into The Wind « (303) 445-5356
1408-M Pearl St., Boulder, CO B0302

h__-__-__--

Licuipatios Price i

UL5. made by Nationally Known
Seal Manulacturing Company!

“MT mU]l m SHOP :’h;:n In-f::;ﬂ;; HIIUCII' &
FINIETTETNA| Complete Neon Course, G ET W ';'-L F'T‘h?lﬂg FULL "FLEX " suspansion & high
3 2 clearly written, with photos e MF%FNITE CHaIRS density oam construction!

4 and diagrams. 4 books, over C H AC K I N G | | Manufscturer's WUXURIOUS Velour Fabrics!
¥ s 300 illustrations. How to earn | Suggesied Retaij CAPTAIN'S Chairs mcline wih
=  while you learn, how to sel WITH $289.95 i E‘B’ﬂ.ﬂiﬁﬁ:ﬁimﬁ“'
L up your shop, where to buy " » inciuded FREE at no axtra cost!
neon sign kits ready 1o assemble, where (o get wholesale 5 - FREE seat tracks - a $25 valus!
materials in the U5, Postpaid $68,00 {US). VISA okay o UIKLEER st ot bl
{Canadian $75.00). Write for details. Qur Hi-Tech Optikieer sysism can sarm $1 29 inthe US. - oty $1981
_ Peter Horsley Publications you $60,000 yearly repairing broken EASY INSTALLATION!
115 Riverhirch Cres, SE, Calgary, Canada T2C 3M1 windshialds, :ﬁar%nnua}m:rh;: :1:4-“::? Mr :c '-.-.1-": -'g“ - ﬁf,ﬁ:.mf ;:f:: s e
Wi SROON Do) L ' 1-800-445-1830

FREE CATALOG! 1-800-648-7938 your car. Eam big 88 right awayl Total Crodt card membe ik B Bl
JERROLD HAMLIN OAK ETC invastmant: UNDER $2000. For free infa - R SN Gfat by Bhenel

CABLE TV DESCRAMBLERS wite, o call,tol free: —— i D O

1-800-695-6224 ALL ASSOCIATES
NVS CORPORATION gﬁﬁge.?ufﬂﬂwf. ELKHART. IN 46514

5. Shigped iaLety e e 2

H[—FI.IELII‘.: CABLE PRODUCTS, INC. 48 Springvale Ave. Lynn, MA 01904 Warehouse Liguidaiors

4080 Paradisa Ad #15, Dept. 418 Las W . NV 88108
For all other nfgrmaban [T02) 362 o126

DON'T BUY A CAR
BEFORE YOU CALL THIS NUMBER

If you're about to buy, sell, or trade a car, call the we provide you with the Manufacturer’s
Popular Mechanics Vehicle Pricing Service first. Suggested Retail Price, dealer invoice, and a
We'll help you save money by giving you the complete printout of pricing and major options
information you need to make your best decision.  —all the information you need to make your
Find Out The True Market Value. Our service best deal.

accounts for features specific to your car, includ-  Most Every Make And Model. Foreign and

ing mileage, and provides you with an accurate, domestic plus selected trucks—from 1977

local market valuation. through 1991,
Just A Phone Call Away, 7 Days A Week.* Using  Let Popular Mechanics help you get the facts,
your touch tone phone, you get the retail and so you can make an informed decision when

trade-in values on used cars. And on new cars, you buy, sell, or trade—call us today!

*For used car valuations, call any day 9AM-2AM EST. For new car estimates, call Monday through Friday, SAM-Midnight EST,
Saturday 9AM-7PM. Not available in Alaska or Hawaii. Each call costs 31 for the first minute and $1.95 for each additional minute.
Charges will appear on your local phone bill A typical call lasts 5 to 6 minutes.

ar s 1-900-446-4606

Vishicis Pricing Senveos ars satves maris ol The Hsees Comeeation




CLASSIFIED
ERTISEMENTS

Dorothy Nolan, Classified Manager Karen O'Rourke, Asst. Classified Manager
Rate: $0.45 par word payable in advance sach insertion. Minimum insertion ten words,
Bold face capitalized words—35%1.00 per word additional (First word set in Bold Face at no axtra chargs, Zip Code Free.) Centered Headlines (5 Wards or Less)
in All Bold-Face Letters—$50.00. Screening—$50.00. The next available issue to place an advertisement in America’s No. 1 Classified Section is JULY. The
closing is MAY 3rd. Send remirtance payable and order 1o Popular Mechanics, Classified Department, 224 West 57th Street, New York, New York 10018.
Please indicate Heading under which ad is to appear. As a consumer service and in cooperation with our mail-order advertisers who use post office box
addresses for their convenience in handling your order, Popular Mechanics maintains a register of such mail-order advertisers containing their complete
names and street addresses. Advertisers using P.0. Box number must fumish complete name and street address for our records. To avoid delay in the

publication of your ad. please send samples and descriptive materials with your request if your ad does not state clearly what is being offerad.

PLEASE NOTE: WE HAVE 142 CLASSIFICATIONS TO CHOOSE FROM.
FOR OUR LIST WRITE TO ADDRESS ABOVE AND REQUEST OUR ORDER FORM.

ER'S MART
UBLICATIONS

MANMUSCRIFTS Wanied, all fypes. Publsher with TO-yaar

MAKE your children or grandchildren MILLIOMAIRES.
Plan shows how. Nead litle money. It works, Send $5.00 1:
Chelsea Lane Limited Box 9080. Lewision. New York
140020909

Sus, trivin, puczies. Semd $8 to: Puviicls
:;::Qum.mmmmﬂﬁm

00 pages o
Publicatrons,

MICK LDCKS, REMEY LOCKS, iliustrated manual shows
o, Send $10.00 today to: Locksmith Training Institute,
Box 31283, Phoenlx, AZ B5046-1203

"BHARPEMNERS REPORT™ Monthly Newslotter. Valuabis
Tips—Sourcas—Buy/Sall Used Equipment. Free Brochure.
Skog Company, Depl. PMS, P.O. Box 22554, Minneapolis,
MM 55422

WOMEN neadnl be your problem. Bold booklet axplains.
Intormation; Send name' sddress o; Undenstand, P.O. Box
702, Saginaw, M| 486003

COMBION TO FINANCIAL INDEPENDEMCE. Are
you financially mdependent or on irack to your ia's plan of
being financially indepandent? I not you need this book
$1485 to: M and M Enlerprises. Box 201 RA 2, Dodge
Cantar, Minnesols 55927

10 MOST IMPORTANT things to ook for when buying a
home £2 00, Leslie Publications, P.O. Box 411, Framkdin, N.J.
07418

THE SECRETS OF BUYING A NEW HOME. New book
reveals how to get what YOU want and AVOID costly
mistakes. Send $14.95 1o: Fimt Place, Depl. PM581, Box
MBS, Houston, Taxas TT218-ET15

EMJOY TASTY SOUTHERAM COORING. REAL DOWN

HOME COOKBOOK PREFPARED BY SOUTHERN COOK.
SEND $£795 TO: RB PUBLICATIONS, 411 5. 4TH AVE.
PARAGOULD, AR TM50. MONEY BACK GUARANTEE.

SELF improve Wealth Books. Sand 2 First cless stamps o
Kattes. P.0. Box 438, Chestar, PA 18013

“THE Cost of lving and How lo get a good paying Jab,”
Cassefie $12.95 Ackerman Productions, P.O. Box 1140, E]
Cajon, Calitornia 92022

HOTTEST book on guotations, melaphors, exaggerations.
Aush LSASE Details: Andy Wisl. 202 B0 Ceniral Avenue,
Saskatoon Sask Canada. STN 2GE Drawer PM 22

50 FABULDUS, FOOLPROOF WAYS TO SAVE MONEY IN
TOUGH FIMANCIAL TIMES Practical! Simple! Guidebook
§8.95. Guaranteed! Fairfield Publications, 14254 San Elip,
Carditl, CA 92007,

HOW TO SAVE THOUSANDS on your morigage without
rofinancing. Guaranteed. Send 5595 TVA Services, Box
11242, Wilmingion, DE 15850

$235 DALY "CHROME PLATING™ Auto Parts, Molorcy-
cles, inexpansive, aasy, (Fres) information: Chrome Finish,
Box Z285. Waldorf, Manyland 20604

GOVERNMENT SEIZED Vehicles from $100. Forda. Mer-

cedes. Conties. Chevys, Surplus. Your ansa. (1) B05-962-
BO00 Ext. 5-20024

MECHAMICAL Related Household Tipa, 114 ideas $5.00.
Wheals, P.O. Box 188, Franklin Park, IL 80131

GOVERNMENT SEIZED/SURPLUS VEHICLES LOW AS
$100. BMWs, Mercedes, Porsches, Cadillacs, Chevys, Fords,
Plus Trucks And Vans. AMATIMNG RECORDED MESSAGE
REVEALS DETAILS. 1 [415) TB3-2178 axt. 315

BECRETS O Handicapping Thoroughbreds. Professional
lechnigues revesled. Send $15: Box AA-283, Blaine, WA
BEI30

FIBERGLASS SUPPLIES—Evarything you nosd to bulld
or repair boats, cars, aircrall, AV's. Wholesale Prices. FREE
Calalog. LB Distribafiors, 8T3-A Morh Rd., Groton, CT
06340, 1-800-231-8537 (UU5.); 1-800-648-8058 (CT)

51,000 Calalogs Listed. Sources for Anythingl $5.85
Directory, Box S2452N, Atlanta. Georgia 30374

BATTERIES OF ALL TYPES For Watches, Calculators,
Camerss, Camcorders, Hearingaics, Melers, Computers,
Telephones, Rndias, Recorders, And Mone! Alkaline, Mercu-
ry, Zing Alr, Lithium, Siker Oxide, Ni-Cad. SEND 35 TODAY
FOR CATALDG: CS5, P.O. Box 5581, Concord, CA D424

CAMADIANIT ESIIMD SCULPTURESII CATALOGUE
FREEN! A.D.P., P.0. BOX 842, MONTREAL, CANADA, HIB-
IS

CARBURETOR ENHANCER. Can double mileags, retains
Tull power. Free Details. Cart-Tech, 1-800-6687-1192. 1-{El4}-
4B8-5187

VAPOR Carburetor Triphes MPG, Fraa Information. HBA,
A2 PV, Bowling Gresn, MO 63334

RUN VEHICLES ON WOOD OR COAL Puns $29.95 send
ta: Affgrdable Driving, P.0. Box 1074, Balla Vista, CA B6008

“"MUGGED By Mr. Badwrench”, Book Inside
secrets. §8.85 pp. Minard, P.O. Box 545, Madiord, NY 11783

BUY CARS WHOLESALEI Find out how. Detads $5.00.
RAR Autos, P.O. Box 25644, Colorado Springs, CO BOS19.

PERSONALIZED AUTO TAGS - MAJ Custom Gifta, Box
1384-4, Alpharotta, GA 3023-1384. BASE.

PRACTICAL FUEL SAVING for carbursiors and Fual
Ingsctson, Fres Details. Eaghe Research inc, 1-800-563-4758,
1-504-424-5402

PARKING Maotar Timer Se1 Prectslon Timer. Alarms o
wam mater = aboul 10 axpire. §12.95 P.O. Box 5188,
Columbla, 5.C. 29250

INFORMATIVE BOOKLET ON CLOCKS $5.00, Clochs,
1124A High 5t Recine, W) 53402

15 - 50% RETURM. 100% Govermmenl Guaranised. Infor-
mation $4.00. Prolessional Investors, Box 1336, Kalemazoo,
NI 48018,

MILLIOMAIRES Dont save thelr way o waalth, thay
borrow L Leam how in this fantastic book, How to Bomow
Your Way To Real Estate Riches §8.00, Paul Lynne Co., 317
Park West Circla, Easley, 5.C. 20642

cises. Woight EMNDUR-
ANCE. 58 00 Pheonix Enlarprises, 16000 Glen Una Dr. Los
Gatess, CA 95030

ASBESTOS? How to reduce your risk. Pamphist. Limited
ofter, §7.50. F O A Enterpriss, P.0. Bax 157, Titfin, OH 44883

130 POPULAR MECHAMICS ® MAY |99]

BARGAINS, MONEY Making ideas. Gifts, “Fres Calalog™
Mail today to: MEAL Emerprisas, 163 Sycamore Drive-A,
Sarnia Ontarka, Canada NTT 4K8

DAUG RAID SEITURES: Buy Din Cheap! Cars, Trucks,

Boats, Computers. Seizures, Box £300-AT, West Covina, CA
g1ret.

EFFICIENT, pressure water injction sysiem. awesome
performance. proven. Trilling cosi. Instructions. $4.85
Hydrosysterns, P.O. Bow 373, Grand Coules, WA 85133

“HOW TO" & SELF MPROVEMENT BOOKS. Catalog - 500
titleat §1.00. JACOMM, Box 142, Wharton, M.J. 0TBES-0142.

SAVE Money' Gat The How-To Books You Want, Without
Joining Clubl! Automobive Titkes: Propans Fuel Comversions,
Performance With Economy, Gulde To Sport Trucking and
More. Computer Books Too! Up-To-Date Technical Informa-
tien at Aessonable Prices! Satisfaction Guaranteed! Gel

and $2.00 Discount Coupon Send §1.00 To: IES
Pubfishing, P.O. Box 118, M1 Clomars, M1 48043-0116.

POETRY Published, Mo gimmicks, Send stampead anve-
lope for guidelines. Cuill Books, Box T28-M, Minot, MD
samoz

SAVE 50% on Aulo Insursnce Legel Anywhere LISA, Patel.
Foute 2, Box Z20PM, Camden, TN 38320

REVIVE your sutomobile. Bookiel describes over 25 prov-
en detailing methods using common housshold bems.
5595, Hometown Publications. 1116 East Olive, Scott City,
MO B3780

INTERESTED

IN CLASSIFIED ADVERTISING T
READ POPULAR MECHAMICS Labest Edition of "TIPS ON
HOW TO MAKE MONEY THROUGH CLASSIFIED ADVER-
TISING™. This informative 24-Page Bookisl Will Show You
The Do's And Dans of Classified Advertising And How You
Can Make It Work For You. S0 Order Today. Only $1.00 Plus
You'll Recahve A $2.00 Coupon Ratundabls With Your Fimt
Ovrdiar. Send To: POPULAR MECHAMICS CLASSIFIED, Dept.

50, 250 W. 55th Street, Mew Yark, MY 10018

[Continuesd on nexl pege)




ALUTOMOBILES

B o] e |

CARLISLE Impon! Aulo Fastival, car flan market,
corrad, show and gve-away. May 17-19, win a 1880 Triumph
TA-8, Carlisle Pennsylvania Fairgrounds. Clulbs walcarma 1o
participate. information: Cardisle Productions, 1000 Bryn
Mawr Foad, Carlisle Pennsylvania. 17013, Phone T17-243
THEE.

T-PLUS Advanced Formudn PTFE. 50% mare PTFE than
impding trand. Wiy pay mone for less? §26.95 plus $2.50
shipping 1 1.

TAIL-GATOR. The lalding, reclining, banch seal, truck
taligate protector. Plans $5.50. Tail-Gator, 8270 Thornapple
Lake Road, Nashyille, Mich. 49073,

SAVE GAS & MOMNEY - Secreis the oil companies hope
you never find out 150-200 mpg with tha Mark VIl Vapar
Carburetor. 25 pgs. of detailed diagrams & instructions, plus
sugg. places 1o purch. Hems needad to build & install your
own, Only $19.85. Send to: Adirondack Automotive Supply
Co., AD 2, Bax TB, Gloversvilia, N.Y. 12078

ELENTRO-KARB!! - Fantastic Gas Mileage! - Free Detads -
Kustom Karts, T20-A5 Jordan, Rockford, IL 681108

AUTOMATIC FUEL CONTROL Adjusts The Carburator As
You Orive Bettor Milnage - Reduced Emiassions. Cagle: B00-
AF7-TE00

BINIVAN console writing surface map holdern greal sales
aido. Plans §5.00. Carson, Box 2734, Holland, Mich 40422-
Fapt

SPARK PLUGS for worn molors using excassive emounts
of pdl. Mo non-loulers nesded. FIRES in OiIL! Paul's Aulo

Parts, 8136 North Loop, EI Peso, T9907. (815) 581-2514.

GAS SAVER MAGNET - increases MPG up to 50%. Dealers
welcoma. Detalls §1. Simpsons, AL 1 - Box 114, Fisk, MO
B3040

BUY AUTO PARTS and save money like the pro's. Bookiet
£5.95 Aule inla, PO Box 14324 Independence. KS 67301

AUBBER PARTS FOR CARS AND TRUCKS 1829-1875
Includes muscie cars. Top quality ples largest salection
weatharstripping. seals, detail fems, etc. Al USA Made,
Bend §3.00 for ibustrated catalog List YearMaks'Model/
Body Style. Matro Moulded Parts, Inc., 11610 Jay Street, Box
3130, Dept. K4, Minnaapobis, MN 55433

MOTORCYCLES, MOTORSCOOTERS &
SUPPLIES

BUGGED? WIRETAPPED? Find out last! Countermes-
sures equipment catalog $1. Caprl Elecironics, Box 588P,
Bayfeld, CO 81122

LONG PLAY TAPE RECORDERS, 12 hours per cassatie.
Free Brochure. Productive Products, Bax 930024, Morcroas,
Geargia 30030

STOP PRANK PHOME CALLS Device displiys callers
phone number §79.95. Brochure $1.00, SURVEILLANCE
catalog £5.00. EDE, POB 337, Buffalo, NY 14228

MIMIATURE FM Transmitiers! Tracking Transmitiers!
Voics Disguisars! Phone Devices! Detectors! Kits or Assem-
bled! Catalog $2.00: XANDI Electronscs, Box 25647, Depl.
26W. Tempa, AZ B5285-5647.

ORIGIMAL "Build Your Dwn Macirtosh” book $12.95
With audio tape $19.95 CATMAL's, Box 63708, Portland, OR
87268

GO KARTE, Minibikes, ATV's. Kits, Parts, Engines. Lowesi
Prices. Largest Salection. B0 Page Calalog $3.00
Asfundabla. Kart World, Depl. C, 1488 Menior A,
Painesville, Ohio 44077

AUTO SHOP TEACHER folts all in nenw manual Faer
treatment from your aulo mechansc. Gas mileage iricks
Service schedule $12.95 +£2 PAH Sam's Auto, 3118
Vallejo, Anahwim, CA 82804

SLICK 50, WE WiLL BEAT ANY PRICE! 1-B00-525-8504,
Mmmmmmmmn
Grand Ave, Suite A. Ssn Marcos CA 92069, FREE
CATALDG

FREE Car Buying Tips, SASE. CBT. P.O. Box 10501,
Chariotte, NC 28212

GAS SAVIMNG DEVICES EVALUATED: Many ninw prodiscis
lesied. Compilede repart $4.00. Keelon Aesearch Compary,
Box 7406850, Orange City, FL 32774-0865. (004) T75-8270.

UNMNECESSARY AUTO REPAIRS EXPOSED! Proiect
yoursell. Save money. Frea datails: Consumas 'World, Box
BET, Hainesport, N.). DBO3S

SAVE DOLLARS with 380pg illusirated Auto Repair Guidea.
Sand $14.50. Parker's Gifts, 1229 McDansel Evansion, IL
60202

30 MPH 2 SPEED Elacine Bllke Plans $12.00. Smiths, 658
W. Willow, Enid, Okia 73701

AVIATION, HANG GLIDING

DESIGH-Build Arplanes, Hang Gliters, Simplified pulli-
cations brochure §1.00. MeCoy Adrcratt, Sulte 243, Box J,
Manhattan Beach, CA 90268

HOMEBUILT ROTORCRAFT Magazine plus Gyroplane,
Helicopter, Pulsajel plans & manuals Catalog & sample
magarineg - $5.00. RFl, 5555 Zumi SE, Suite 281-PM,
Albuguergue, NM BT1048

FLY CHEAP - NO LICENSE Litralight airplans plans. 55.00.
Simpsons, AL 1 Bax 114, Fisk, MO 63040

AIRBOATS. Hovercratt. Plans, Propelers, Engine. Calalog
ol Supplies, Helpful Hints, Drawings, $5.00. Sportscraft, Box
64084, Meeker, Oklahoma T4855

BOEING 74T CAPTAINS' LICENSE. Swnning Reproduc-
tion. 3800 to: Captain Aodac, Box 280, Spencerport, WY
14550

SPALE & ASTRONALITS

BOOMERANGS ... DISCOVER HI-TECH Returms You

Want' Amaring Catalog FREE! Boomeranghdan. 1806-1 M.
Srd., Monmoe, LA T1201-4222

HOVERCRAFT

ELECTRIC CAR MOTORS - 38 volls - Develops GHP
al 1500 rpm by Generad Electric. Limited quantity $490 -
T14/B45-6812

AUTO SUPPLEES & EQLAPMENT

DEALERSHIP information §11, Kis, VW plans 8§52
Meoieric, Terre-Haule, Indiana, ATBOT. [812] Z34-1120.

HOVERCRAFT plans, 3 1o 180hp. information, 55 (refung-
able]. Seviec, Box B46. Monroa, WA 98272

ALTERNATOR Generator  Robuwilding Book, Srice.
Hedelund Engineering, 7505 Barkentine, Las Vegas NV
BEAN28

ENGINE OVERHAUL KITS: WHOLESALE CATALOG
£2.00, Engine Sarvios Group, Dept. PM, Box 13053, Lansing
MI 48201

GENUNE FACTORY PARTS & ACCESSORIES “HONDA,
MATDA, ACURA, BMW, GEMERAL MOTORE" Up 1o 50%
discount off retad Msnuiacturer's Warranties Apply. Call
1-800-828-0017

WHY put up with alternator and baltery problama? Our
STARTIMG AND CHARGING AMALYIER can help you fo
gquickly, and caslly find any problam with the baftary or
charging system in all 12V ebectrical systems. Latesi in
technology, seif contained, compact, and sasy to use, §26.55
+ B355 shipping To: GTK. A& Co. PO Box 45100,
Westlake, Ohio 48145, Ohio Raesidents add ™6 Visa,
Mastercard (218} BT1-6181.

FIAT, LANCIA YUGO PAATS, DEALER LAFFERTY FAT
BO0-342-8727

BREATHE Cleaner Air In Your Car Portable lonicfiow
heips remove dust, smog, smoks, pollan sle. Only £29.88
PPO send Check or Monay Order. Kelley Auta, P.O. Box
1028, Montebedlo, CA S0E40

HOVERCRAFT Plans All Sizes. Catalog $1.00 Universal
Hovercralt. Box 281, Cordova, llinals 61242

YOUR Complate Howercrall Source Calalog $500. GPL
2859 Cormorant. Dalray, FL X444

8BS, RADIO & HAM EQLEPMENT

PUBLIC DOMAIN and sharewars Compaisr Programs
8255 par disk, Free Catalog “PM" Golden Valley Asro, 612
West Kearnay Bivd., Fresno, GA 93706 or call (B00) 233-1680.

PATRIOT missile PC simulation, demo $10, Donald Bates,
2742 Bwanaboro, Plecerville, CA B568T

COMPUTER ACCESSORIES, Save 30%.-60%. Large Salec-
tion, Catalog $2.00. Relundable: SCAPE, Box 130278,
FRosevilla, MM 55113

FREE DETAILS! INSTALL IT YOURSELF! Complete sys-
‘tarns, upgrades. Orbitek Satediite Communscations. Box 264-
M5, Bohemia, Mew York 11716-0264. (516) 569-1282.

VIDEQOCIPHER: Build Your Own Low Cost Videociphar 1|
Opaerates Without Subscription. Kit includes Simple Instruc-
tions. Parts List & Clrcuit Board Only 55500 Compileted Unit
EME00, (US) Chaque, MO=—To: CA. Comeau, Box 1327,
Halitax, N5, Canada B3K SH4

SATELLITE TELEVISION DESCRAMBLERS Complete de-
tailed plans lor home construction by anyona. $5.00. Jansan
Electronics, PO. Box 25161-A. Seaftle, WA 88125

FREE Catalog - Lowes! prices world wide. SKYVISION,
21T Collegaway, Fargus Falls, MN 58537 (B00) 334-5455.

THE future |s now for satellite. |s satellite TV for you'7 Call
1-800-535-9700 axt 873 For more inlormation. $200 per
minute. You could be missing more than you Think

HOME TRUCK and RV Portable Mini Saisllite System.
ProductDistributor nfo. $1. EMI inc., Desk 3, 54 Monarch
Dr., Newburgh, NY 12550

TV, VIDEOS & VIDED EQLEPMENT
MOTICE: USE OF CERTAIN ITEMS IN THIS
CLASSIFICATION REQUIRES STATION
AUTHORIZATION.

BUILD 35' Froe Standing Tilt Dver Towear. Plan Book §8.95
Pius $1.00 § & H. Gingary Tool, P.0. Box T5, Fordland, MO
B5E52-0075

LMA'S, THIS CLASSIFICATION. CATALOG, 52 RAYS.
BOX 14862, FT. WORTH, TX 76117-0862

SECRET CB manuals, modifications, accessories Cata-
iog §2. Seiman Enierprises. POB 8180, Corpus Christi, TX
7E466-6180 (512) BE3-2935.

COBRA 148GTL AMSSE §1588.55, Free fist Antennas, Acc,
Swarcomm, P.O. Box 130, Cortaro, AZ B5E52-0130

POLUICE-FIRE SCANNERS. CB's. MARINE 2WAY, ANTEN-
MAS. HPR, BOX 13224PM, DENYER, CO 80219

DIRECTORIES: Secret Scanner Freguencies! Federal
Agencies, eic. Big Cataleg. CRB, Box 55-PM, Commack, NY
T2,

BAD GAUGES? Fix your gauges with “FIX-A-GAUGE".
m“ﬂuﬂﬂ In GM wehicles 16065-up. Paul's Auto
Parts. 8138 Morth Loop, El Paso, TEROT. (915) 551-2574

CH MODIRCATIONS] Frequencies, sliders, FM, amplifiers,
books, kits, repairs, high-performance accessories, Caialog
52, CBCL Box 1500M. Phoenix, AZ B5048

DESCRAMBLERS: OAK MISB, £39.95. Also JERROLD,
ZENITH, ATLANTA, etc. Guaranteed. Cable
Plug, 14417 Chass #481-F, Panorama City, CA 91402 1-800-
B22-9965

CABLE TV BOXES NEW EQUIPMENT | year warmanty,
Low-Fair price. Fres Brochure ACE Products, P.O. Box 582
Saco. ME D4072. 1-B00-234-0726

CABLE TV CONVERTERS. Jerrold. Oak, Scientific, Atlan-
tie, Zenith and Many Others. “New'” MTS Stereo Add-On
Mute and Volume. |deal for 400 & 450 Owners! Visa, MIC +
Amex. 1-B00-E26-TEX). BAB Inc., 4030 Baau-D-Rus Driva,
Esgan, MN 55122

CABLE TV CONVERTERS-DESCRAMBLERS WHOLE-
BALE CLUB1 Wa Specialize In Dealer Sales! Cur Low 10 Lol
Prices: Jorrold 400 DR DNC-805, Zenith 2-Tac - $150, And
Many Others . . Video-Tech, 3702 5. Wirginia 51, #160-304,
cop T v
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TV, VIDEDS & VIDEO EQLEPMENT
m
FREE GABLE AND SATELLITE DESCRAMBLER PLANS.
Send SASE. MUVP Industry, Bax 531, Bronx, NY 10467-0208

CABLE TV CONVERTERS AND DESCRAMBLERS BAR-
GAIN HEADQUARTERS! Jerrold. Tocom, Zenith, Hamlin,
Seientific Atanta. Oak-M3SE Only 560. Free Catalog! GCM,
1032 Invineg S, #1108, 5F, CA 54122 ORDER MOWT! (B00) 227-
B544 VISAMCICOD

CABLE TV EQLEPMENT

EVINRUDES — NEW 1888 Bargains - Top Brands . ., all
mres ... 3200 handling ... Scoft McCulloch parts ...
Electra Marine, B10 Maomick Road, Lmbrook. New York
11563

WELD ALUMENUM with PROPANE TORCH Simpla Meth-
od, Special FAods, Instructions $13.00. Ameri-Tech, Box
7120, Dedray Boach, Fla. 33484

ELECTRIC TROLLING MOTOR PARTS & SERVICE Fac-
tory Authonzed Minn Kota Motorguide Pllusger Rarm Shake-
speare. Service Center Unlimited Inc., 1440 Holland Road,
Suffolk, VA 23434, 1-800-628-8161 24 Hr. lumaround.

BOAT HOISTS 3,000 fb. Hoist For Lindar $300.00, Plans 4
Diractiens Of The Second Langest Hoist Manufacturer in The
Morth East Can Ba Yours To Usa, To Build Your Own Boat
Huoisi. Equivalent Hoists Ratail From §1.300.00-51,700.00.

TOC:OM VIP Test chip. Fully activabes unit $50,00 cali (213)
BET-D0A1

CABLE TV CONMVERTERS & DESCRAMBLERS For Jer-
rold and Sclentific Atlanta. Low prices, one year warmanty,
We ship COD. Bay State Electronics, P.O. Box 103, Boston,
MA D ES. 1-800-358-2805

CABLE CONVERTERS ALL MAJOR BRANDS Infc +
Orders 1-800-TB2-0552. Freewsy Ine. smp., P.O. 5088,
Bumsille, MM 55337

PAY TV, WIRELESS AND SATELLITE DESCRAMBLING.
All Aerw 19871 edétion. Buwild yoursal, lum-ons, bypasses. All
systems. Dnly 51485 Catalog 1. COD's. (T161-074-2088.
Scrambling News, 1552 Herted, Buffalo, NY 14216

CABLE TV SECRETS - the outlaw publication the cable
companies tried to ban, HEQ, Movie Channel, Showtime,
Descrambders, Comartars, #ic. Suppliers kst Included.
$0.55, Cable Facls, Box T11-PM, Pataskala, Ohlo 43082,

DESCRAMBLERS, corvertars. LOWEST PRICES. CNC
Concapts inc., P.O. Box 34503, Minneapolis. MW 55434,
1-800-535-1843.

CABLE TV DESCRAMBLERS Jerrold, Zenith, Sclentific
Aflnnta, Hamilin Cak. We spechalire in discounts on lange
gquaniiies. Please have the make and model of the sguip-
mient used in your area when caling. Toll free 1-800-327-
307, For a fres catalog wrie: K. D. Video, P.O. Box 26538,
Minneapalis, MM 55425

IMPOSSIBLE CABLE SYSTEMSI! - Tanith PZ - Pionesar
Cubé - Slarcom BAT - New generation TRIMODES and 58's

. plus all standard products. DEALERS ONLY. Cuantity
prices start of 25 EACH. Call 1-800-833-2242.

SECRET CABLE DESCRAMBLER, Build Your Chwn De-
scrambler For LESS Than $12.00, in Seven EASY Steps.
Radin Shack Fars List Included. Also FREE Daescrambling
Mathods That COST MOTHING To Try. Send $10.00 Te:
Crisswhila, 2 Marlin, Baytown, TX TT520

Dther Sizes Available. $45.00 For Plans, $3.00 For informa-
tion Pack. Visa, Mastercard, Phona 315-696-2822 or 315680
8135 For Charges, Mail Monay Ordar Or Chock. Shipping &
Handling $4.00. Cigers Iron Works, Box 1551, Cicero, N.Y.
13038

BATTERIES NEEDN'T BE REPLACED ANNUALLY! infor-
mative maintenance guide tor AV, boats. $6.00. Box 206-775
E Tth Avenue, Vancowver B.C. ¥5T 1P3 Canada

CANOE PLANSDETAILED INSTRUCTIONS
BUILD One Youll Be Proud OF. For detailed information;
Canoe, 1089 Stanislaus, Santa Rosa, CA 85401

FREE CAMPING Volunteer Positions Nationwice Address
Listing $5.00. D. Codding. 33440 C.A. 488, Leesburg. Fla.
T4

BIGGER, More Powerful Muscles-faster!! Free Bookiet!
Univarsal, Box 85848, Datroit, Michigan 48240

TOOLS FOR SALE

BOLTS, SCREWS, TOOLS, WHOLESALE, DIRECT. Guar-
anfeed Catalog $1.00 (Relundable). Cemelot, Dept. 44, Box
65, Bristol, Wisconsin 53104

DRILL POWERED PUBP EIT Your drill and this pump can
dedivier up 1o & galkans/minute, The “Liquid Lifter” Pump
cosmies with boih suction tube annd dischange hose, Heavy
duty construction with 100% replaceabl parts. Send chack
or money arder for $24.75 (includes tax & shipping) to:
Decagon, Inc., P.O. Box 271, Lawrencaburg, IN 47025

AR COMPRESSOR PARTS Most Brands Large O Small
{B00) 736-3507.

CABLE CONVERTERS: Jerrold, Hamiin, Oak .. . LOWEST
PRICES Wholesale only Call gr Write: ACTV, 917 Hillerest
Avenue, Stuarl, Florida 34504, 40T-220-6841

STARCOM B7 In stock! $305 MASE 539 Aso Sigma 550,
Zenith, Hamlin, Scientific, Atlania, Tocom. Free Catalog
1-B00-688-8736,

FANTASTIC Savings On All Melaiworking Machineryl
Catalog $1.00. Blue Ridge, P.O. Box 5358V, Hurricana, Wv
25526, (304) 562-3538

STEEL, Alpminum, Brass—S5hoat, Bar, Shop Supplies,
Plang. Wrile: CEl, RR1, Box 163, Cameron, IL 61420

CAMPERS & TRALERSKITS, PLANS

BULD YOUR OWM - Travel Traller - Fifth Whealer -
Motorhome - Camper - Packup Cover - Plans - Patienns - Kits -
Catalog $1. GLEN-L, 9152 Rosecrans, Box 1BDMAVI.
Balifiower, CA SO7T06.

" METAL Cutling Lathe $118.25. Talg. 15048 Proctor,
Industry, CA 91746

SMALL FOUNDRY Furnaces, Supplies Free Hterature
Pyramid Products, JT36 South Tih Avenus, Phosnix, Afzona
B5041

172 TRAILER PLANS Motorcycle, Utility. Car, Gonstruc-
tion - Sirong, Streambned, easlly bult. Component Kits
Catalog $4.00. (Refundable). Tag-Along, Box 15107, Salemn,
OfR 8730

BOATS, OUTBOARDS, TRAILERS, &
KITS

BOAT MITS - PLANS - PATTERNS - AMEFICA'S LARG-
EST COMPLETE LINE - 6'70° - Powerboats - Sailboats -
Trimatans - Dinghies - Houseboats - Hydroplamnes - Tunnsl-
hulls - Duckboats - Canoes/Strippars - Kayaks - Dories -
MSCOVER no dryrot epoxy boatbuilding - HUGE ILLUS-
TRATED CATALOG $300 [Aimall $5.00), includes Fres
Epoxy'FiberglassSupplies Catalog - Book “Amateur Boat-
building”, $8.00 CLARKCRAFT, 16P Aqualane,
Tonawanda, NY 14150

BOAT PLANS - PATTERMNS - KITS -Linsurpassad sadaction
- T/56° - Hydroplanes - Cances - Kayaks - Rowboats -
Duckiboats - Dones - Bassboals - Sallboats - Houssboats -
Cuickiaimple Stitchenglue, Tremendous savings! 168-page
BOOK - $4.00 AIRMAIL. Includes Free "Boatbuild-
ing Suppliea” catalog. GLEN-L, 5152 Aosacrans, Box 1804/
PMIE, Baliflower, CA 90706, 21 VEW0-6258
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LATHESHMDUSTRIAL'HOBEY FROM $345.00, METALS,
SUPPLIES, LARGE CATALOG $2.00, CAMPBELL TOOLS
35TH YEAR. 2100-D SELMA RD. SPRINGRELD, OHID
45505, 1-513-322-8562,

LUMBERJACK chain saw sawmills- power-fead. Brown
Engineering, Box 40, Wesi Paint, CA 85255

SHAPE Culling Machine for Oxy-acetylene torch. Inka,
$2.00. Lehman's Machime, Iron, MN 55751

AR compressars: Complete plans 1o bulld your own,
$5.00 Sond 1o: Clay Renzi, P.O. 261, Lancaster, MA 01523,
Parts Available

30" SHEET Mata! Brake $158.95, Also: Learn Metal Cast-
ing, Build Matal Laihe, Shapar, Mill, Drill Press, Stering
Engine Ete. Gingery Tool, P.O. Box 75, Fordland, MO 65652
oS

14" = 40" Metal Cutling Lathe 52,895.00. 5.5.C.. P.O. Box
2405, FL. Bragg, CA 85437

WELDING, SOLDERING, PLATING

FREE CATALOG! Famois brand wellers, sccessorkes
angd  safely eguipment. Weldco, 1161 Findey Stresl,
CArvearmnti, Obnic #5274, 1-800-T33-5830,

COMPACT FLUORESCENTS replace Incandescents. 75%
savings guaranteed. FREE catalog. Westco, Dapl. A, P.O.
Bax 1068, College Park, MD 20740

FREE ENERGY! Fuel-less Motors and Genarators. HEA,
REP, Bowling Green, MO E3534

RADIANT BARRIER cuts utility bills. Low cost, non-toxic,
aasily installed. Buy direct from manufacturer. Send §1.00
for sampie and brochum. A-FAX Technologies, inc., 681 E-
Monierey Ave., Pomona, CA #1767,

COMPACT flusreacant light kits, fistures, and planning
guide. Save TS5 percend energy with 7 year bulb. $3.00
refundable. Libe Enargy. P.0. Bax 781, Excalsiar, MN 55331

UNIQUE PRODUCT. Raduces toilet water usage up 1o
TD%. No Gimmicks! infe. $2US. Tru-Energy, P.O. Box 871,
Noblaton, Onlario Canada LG 1M0.

FAN blade angle gauge can eliminate celiing tan WOB-
BLE PROBLEMS! Plans §7. Calo, Box 1065, Cumming.GA
30N 30,

FPHASE Power from 220V house current blusprints &
Instructions. Send §12.95 MO fo; L&D Electric, P.0, Box 90,
Boyd, Tex. THOZ3-0000

SAVE UP TO 50% GUARANTEED With Tha Energy Effi-
cient Homa Manual $15.00. I0C, 105489 Decalur Ave. 5.
Bloomington, MN 55438

ECOMOMICAL SOLAR POOL HEATER EXTRACTS HEAT
FROM ATTIC. Plans $10.95. Fanfare Compuier Services,
Box 1418, Malille, NY 11747

SWIBMHNG Pool Hoeator, Not Snorked Bums Scrap Wood.
Simple Low Cost Effickent flustrated Plans 5895
H. Wardwedl, Bax 510004, Malbouwrne Bench, Fla, 329510084

HOME Water Racyciing Symtem. Save £5 and probect

from drought_ Simple do it yourssit plans. Send

g%&n; Technologhes, 79 Daily Drive, Suite 289, Camarilia,
1

BLUEPRINTS Super Fan Genaralor §2.00. Kopp, Box TBZ.
Middietown, California S5881

LEARN TO SAVE money from your alr cond
system. Details Froo. DITOF Publications, P.O. Box 291796,
Davia, FL 33529-1 706

RECYCLE GRAY WATER. Bathtub drain water safsly
flushes - toilets. Detailed schematics $595 Gray Water
Systern, 20 Indian Valkey Lane, Teilford, PA 18668

SOLAR & ALTERNATE ENERGY

SOLAR ELECTRIC SYSTEMS] Panals, Equipment, Books.

Frae Catalog! SUN POWER - TEXAS, POB 2788, Freeport,
Taxas 77541, (408) 233-8350

fuals? The Energy Project Boskkst, send $10.00 1o: Tripls R
Ca., P.O. Box T248, K.C., MO 84113

HEW! BIALD AMATING LMIUID PISTON ENGINE from
pipe fitlings. Easy plans, Free information. ABCO, Box 308
M5, Seminary, MS 30479

BUPER woodcraft patterns, windmills, wells, vanes, whirli-

ghgE, [lgaawing. Fun or profit. Catalog $1.00. Woodcrafters,
116840 Morth US, 27, Dewitt, Michigan 48820

FULL-SCZE PROFESSIONAL PLAMNS Catalog $3.00. Over
200 plans for building fine furniture. Furniture Designa. inc.,
CP-81, 182T Elmdiale Ave, Gharmview, IL BO02E,

[Continued on next page)



HOME CRAFTSMAN
M
ENTERTAINMENT CENTERS Complate plans and insiruc-

tions. Calalog, $1.00 postage. Simply Elegan Designs, P.O,
Box 483, Elk River, Minn. 55330

EWINGSET acosssories, Plans and Complete Kits, Citym-
ple Recreation, 1-800-255-0153,

AMAZING INDUS. SUPERGLUE for serious hobbyist and
professkonals. Sand §7.00. DAD's, 512 E. 4th, Olympia, WA
28501

DREMEL AND XACTO TOOLS, Glues and Accessoras for
tha Do-li-YourseH parscn. Send §1.00 for complate catalog:
Mideco, Box 517A, Romeaoville, IL 60441,

MNEW LAWN FURNITURE DESIGMS Full size patiemns, step
by step pictorial instructions and maiterial list. Color catalog
$2.00. Speciaity Fumiture Designs, Pa-1, 787 W. Remus, ML
Pleasant, M| 48858

STORCASE under-staircass and ofher Blorspe sysisms.
Plana. $10.00, Mardon Enterprisea, P.O. Box F, St Clair, MO
B30TT,

CHILD'S DELIGHT - Unigue intarlacking wobd stool. No
fastenars. Sirong, light. sasily mass-produced. Plan T-116,
$8. Todco, 1735 Disney Rd., Severn, MD 21144,

BIX full size marketable wodbderalt pattarns. Send £15.00
1o SAH Patterns, AFD #1, Box 100, Shushan, Mew York
12873

ENVIROMMENTAL CRISIS Remove harmful esbesios
Trom youst home safaly and with ease - send $12.50 ko: Home
Environmant, P.O. Box 490525, FI. Lavderdale, FL 3343

COMPUTER STATION, Entectainman] Canters, Contem-
porsry Fumniture Plans. Catalog 5$2.00. Meco Designs. Box
22606, Tucson, AL B5TM

TRAVELING BASEBALL GAME, Easy plans, send £350
to: AAL, PO, Box 8351, N Danrmouth, MA 02747

hounes, clocks, musst bones, weather instruments, crafls,
furniture with our plans, parts, kits, supplies - Catalog §1.00-
(674) 484-4353 - Charry Troa Toys, Belmoni, Dhio 43T18-
0368

CHILD'S FURNITURE “CAR” TOYBOX 32p. llustrated
Plans, §17. Calico Productions, 808 E. Yorba Linda Bhd,,
SioH, Placeniia, CA B2670

PLANS, BLUEPRINTS, PROJECTS

“BODYMEN - Shestmetal Workers” Build Your Own
Shears, Viry Inaspansiee, Cut Straight Large Shets, Small
Circles. Portable, Onky 3 Lbs., lustrated Instructions $8.00.
“Hawk Ent.," 822560 Wys Rd.. Sherwood Park, Alta, Ganada
TEA 4T5

CHILDAREN'S WOOD PICNIC TABLE. 4'L = 20"H. Easily
Seals S5ix. Economical, Instrucliona 3500 Appasrance
Extra, Box 33099, Cleveland, Ohio 44133

FRAME your own garage. Step by sisp from siab to
shingles. $15.00 Lavender Design, Box B35, Yucca Valley,
CA BZ286

HEW SAWHORSE DESIGN! Unigus. Linballeveably siurdy.
Disassemides gquick lor storage. Personal use or profill
Plans $4.95. Wadco Enterprises, Suite 131, 121 24th Ave
NW., Morman, Okda. 73060

MIDDLE EAST MAF
BEAUTIFUL Color and Detail of the Persian Guil. Only
$8.00. Oveber Teddiy! HOM. 3160 Adams #8106 Bailingham,
WA DE2IS.

DROP-LEAF DECK TABLE, Groat space saver, designed
for outdoors, plans §10.00 - Glenn's Patterns, P.O. Box 8301,
Chesapoaks, VA 23323

CHARMING 1218 Bam Style Storage Building with
Gasmbrel Aoat and k. For plana, material kist, easy instrue-
tiors, Send §14.95 1o: BYDS Plana. Bax 424, Maie, KS
&7101

HATURAL MOSOUITO CONTROL - Purple Martin bird-
houses for $15.00. Complede plans and instructions. Sand
$3.00: Technical Services, 2008 W. Lincoln Hwy.-Suite 502,
Merrilbville, IN 46410

ATTRACTIVE 26' = 26" two car garage plan, ncludes
material list $8.00. L Christman, Box 81, Sadsburyville, PA
18368

PICMIC TABLE - Easy Build Computarized Plan. Quality
Construction $5.00. Practical Projects, PO, Box 526,
Chenango Bridga. N.Y. 13745-0626

ELECTRIC SMOKER PLANS- Easy! §7.00. Smoker, Box
4555, Rock HIN, SC 20732

POOL JANITOR Build it for under $12.00, Traps marees and
debris. Keeps pool sparkiing clean complete and eesy plans
to follow, send 5855 fo: B. L Femell, P.O. Box 1067,
Madisan, TH 37118

BAR - B - QUE - SMOKER Complata Plans and illesira-
tions. 510.00 G Enterprises, AL 1 Box 181, Levelland, TX
s ]

BACK-ROLLER MACHIME, plans 55 Your own back
massage anylime. DeBacker, 7681 Concord, Boulder, COD
B30T,

ALUMINUM CAN SMASHER Build cheap with juniyard
parts. Smash 2000 par hour fior 12¢ elactricity. Plans §6.95.
Ideas, Box PMIN1, Greemwille, ILL B2246

PLAN OF THE MONTH Unsqua 1 and 2 day wood furnitura
plans. For a annual fee you will recaive a different plan sach
manth that's usetul, iniriguing, simpds and yet challenging, A
gread gift for trends. If you're curious about what kind of
projecis. send $2.00 [deductable if you join) and SASE. Or
Just send £35.00 to start Payable to. D. Petterson. 10087
Friars Ad. #302. San Diego, CA 82120

MULT-PURPOSE EMERGENCY TOOL. Wide Beam Flash-
light, AM/FM Radio, Emergency Siren, and Blinking Waming
Light. Uses 3 “C" bafteries (not included). $34.95. Gypay
Emporium, P.O. Box 2056, Battle Croak, M 45016

WATERPROOF your own basornent. Same system profes-
slonals use. Save thousands. Send §7.00: BHS, R.D.#2 Box
3ZTA. Toronto, Onbo 43064

PATIO COVERS & CARPOATS All Aluminum, Instal
Yoursel! Literature, MEC, P.0. Box 657, Vaidosta, Ga 31603

UNLIMITED SAVINGS

LOCATE Flat Roof Leaks Up To () Years in Advanca.
LOCATE Poor insulation Which Can Save You Thousands
Of Dollprs Yearty On Fuel Costs. - LOCATE Cverloads And
Faulty Connections On Elecincal Eguipment - LOCATE
Ratraciory Breakdown Batore it Happens. - For More Infor-
matkon Send $500 To: Hi-Tech Services, 161 Lewittown
Piowy, Hickswille, NY 11801

OLD Style handwara calalogue! Antique Hardware Stone
Call 1-800-422-5982 Dept. PME1

ORIGINAL BIG 5KY LOG O FORMULA. that
nalural beauly in 8ll your wood. To receiva this sand
$10.00 10, Big Sy Log OIL 506 Main SW, Ronen, MT 58864

HOMEOWNER'S GLIDE TO RESIDENTIAL SEPTIC SYS-
TEMS Design, Consiruction, Maintenance, Repalr $8.50.
Roberts Enginesnng, 510 Brookside Drive. Exsler, NH
[Lalia s

“HOME BUILDERS GUIDE™ Shows you whare Builders
Cut Costs - 514.55. P.O, Box 868, New Albany, OH 43054

COMPLETE Guide to Modutar Home Building. Save thou-
sands! Sond $24.50 & §3 00 5&H to: Neilson Associates, P.O.
Box 2441, Dept. P, Clinnaminson, M., 08077

ULTIMATE HEXAGON PICMIC TABLE! Easy lo build
Holds umbrella. Complete plans $555 Box 29748, Elking
Park, P& 19117

WILL GAS PRICES RISE? Be prepared! Build your own
gaschol still. Plans $10.95 - Advance, Box 188, Barlin, Ohio
44610

HOSE HOUSE! Neally hides your gandsn hose oul of
sight, Plans 3595 D&D Enderprises. PO Box 3325,
Cookaville, TH 38502

ULTIMATE SWINGSET PLANS. Deiuxe Swingsel with
Forts, Slide, Seesaw. 28 Pages Of Easy Plans, Materials Lis,
g;lﬂi Protos. $10.00 Playtime Plans, P.O. Box 587, Divide,

BlE1d

BUILD your own lewn furniture, picnic table, swing sel
Easy! For information send §1 to: C. Enterprisas, 1619 South
Hood 5t., Rockport, TX 78382

CABLE ielewision interierence fiters. Essy plana §5
Specity channal number. D Clark, P.O. Box 87, Rush, KY
41 168-0097

Hr Hﬂﬁbﬂ'ﬂﬂtﬂ bugs. mHou;;mm
1 Highpoint Road. Cooparsbung. 18038-588T
MCYisa 1-B00-437-1102

FABERGLASS Tub Enclosure Crecked? Repair Yourssil,
Siep-by-step mathod, £20. Sivils, SBASEA Worcesier,
Virginia Baach, VA Z3455

RUBBER compounds, iechnigues. Make masks, malds,
toys, paris. Calalog, $1.00; Handmade. Box 16713(MS),
Mamphis, TH 381880713

CASTOLITE Liguid Plastics. Crysial cleas, colors. For
casting, ambedding, coating, fiberglassing, repairing and
reproducing with our Mold Making Supplies. Calalog §2.00.
CASTOUTE, Dept S1E/PM, 4915 Dean, Woodstock, IL

VACUUM FORMING Now 128 pg. lllustrated book for the
Hobbyist Shows Low cost sasy ways 1o form up 1o e in
thick plastic parts ai homae. $5.95 Vacuum Form, ZTZA
Marganhill Dr., Laks Qrign, Mich, 8350

AR CONDITIONING & HEATING

SAVE Money - Homeowner - Air-Condilioning Pepair
Guidi - Guaranised - Fres Details. Tokal Homa Publications,
Dept: M, 1709 Norden Ad., Rverdabe, GA 30208-2545

DO IT YOLRSELF

RECYCLE! Haawy Duty Can Crusher Plans. FREE DE-
TAILS. JamTec, P.O. Box 12281, Mill Crook, WA

AMATIMG WATER ROCKET soars over 100 Feei High! Fun
for all Ages, Constructed from Scrap Wood & FreeCheap
parts. Instructions. [ustrationa. Material List, & Template
8485 Cumberand Creations-PM, Route 8 Box 223
McMinmvilba, Tennesses 37110-9119

LAMDSAILER PLANS - §15. Sen Advertisarment In Popular
Science. Amarican Sand Yachi, 7184 Hwy. 101, Yachats, OR
oT408

STEAM ENGINE KITS power modals af savings fo youl
Sand 52 00 for catalog. P.M. Resasrch, ine, Dopl. 74, 4110
Nikea Hill Rosd, Wellsvilla, NY 14825,

EDITORIAL FEATURE: MANUFACTURED HOUSING

DODME Homes, Cabins. The besi by Matural Spaces 1-800-
T3-T07.

CHILDREN'S wooden acirvity centre. Fully Blustrated de-
tailed plans $15.85 LM.S Graham Enterprises, 8 Perth
Street. Brampton, Ontario Canada LEZ 4P3

APPLY FOR A MORTGAGE without baing turmed down.
Video prepares you for all the unexpecteds. §24.95. Fran's
Enterprises, 110 Butterfeld Ave.. Watoriown, NY 13601

IN-GROUND SWIMMING POOL KITS including 1 homs-
power pump and filter. Lifetima Warranty, irom §1,895.00
50-T58-6546 collect.

SAVE MONEY - MAKE MONEY. Professional Appliance
Repair Video Tapes Teach Easy Steps. 54 Differant Tapes
Available - 1-800-266-TAPE

FOR THE HOME
HOMEOWNERS! Reduce your morgage with principal

EMJOY YOUR OWN SPIT Tumn your favorite foods over an
open fire, Detailsd Plans $0.05. Ouldoor Cooking, P.O. Bax
34, Tranater, PA 18154

UIGHTED ADDRESS SIGNS Elegani solld brass Bro-
ehure. Bridgwater Products, J811 W. 1248h 51, Overland
Park, HS 68213

PROJECTION TV ... Convert your TV io project 7 Toot
picture . . . Easy! Results Comparable fo §2.500 Projecion
... PLANS AND §° LENRS 32785 .. . Professional Systems
ilkstrated catalog free . MACROCOMA, 1581

availabie . ,
Main Street, Washington Crossing,  Pennsyivania
18977 , . . Greditcard orders 24HRS, (215) T36-3870.
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DO IT YOURSELF
from

PEST CONTROL. Tips from a pro saves you big money,
£5.00, Myars', Box 1167, Katy, Texas TT482-1167.

INDUSTRIAL Grade Abrasive Belts, Sheets, and Much
Much More, 1-800-233-1918.

BUILD YOUR OWN LOG SPUITTER: Complate detailed
prints and instructions. §19.85 Send check or money ondar
fo: JEP, AD #4 Box TRAA, Waynesburg, Pa. 15370

door hap supplies. videcs, stencils - over 1500 iemsl
Wholesale catalog $3.00 {credited), Steabar, PO Box 4839,
Andover, NJ O7EZ1-0483

NEON ART Home Study Course. FREE DETAILS. Hobby
or Siart Business. Neon, 522 Myrtis, PM51. Arlington, Tenas

CARTOONNG, COMMERCIAL ARTS,
SIGN PAINTING

CAR ALARM Make and install your own alarm for under
$10,00. For plans send S350 to. Clean Play, Box 306,
Clawson, M| 48017

CURE AILIMG SEPTIC-DRAIN FELD FOR §300.00 BK)-
Y. INSTRUCTIONS §1855 PO, Box 13854,
Minneapolis, MM 554330654

FLAT RODFS - SAVE T0% Any size. Easy, sate, ioolproof
method proven 22 yesrs. Dedalls: ROOFS, P.O. Box 2TBAPM,
Bethlehem, PA 18001

HOW mmmmwu-pml Burn 20
minules! Lites campdires, grills, fireplaces| Lightweight for
hikers| Recycle household wasial $3 1o. KDB inc.. P.O. Box
2504, Ellicott City, MD 21043

SHEDS plans and materials list for threa stylea. Send
$5.00: U-Buiig-it, P.O. Box 304, East Woodsiock, CT Di244-
0304

BUILD YOUR DWHM “LAVA LAMP" ingxpensive, aasy, fun,
jplana: sand 55 and SASE to: P.O. Box 2088, Wes! Latayshs,
IN ATE0S

CEILING FANS: Full 31 page guide 1o the sslection and
inatallation of residential ceiling fans. Complete Mechanical
i Electrical Hlustrations are included for pasy step by step
Instructions. Send $4.85 to Ultimate Solutions. P.0O. Box 537,
Travelers Rest, S5C 20600

HOPE pipes don't lreere while away? Check huunq
system saslly. Plans for simple installation £10.
Gmu.lmg 1482 M. innsbruck Drive, Fridley, HHM

LEARN TELEPHONE JACK INSTALLATION Save or sam
555 Call 1-800-M6-45T8

BACKYARD PLAYHOUSE for §100 and one Saturday, &
Aood Two week delvery of materials list and plans. §5.58.
Desmy Playhouse. P.O, Box 258, Arver Falla, W1 56022

HYDROGEN PRODUCER - REVOLUTIONARY Austrailan
denign, sxcellent for welding stainiess stesl, aluminum,
wic. withoul flun. inexpensive, simple 1o bulld. Plans $10.-
SOLAR HEATMNG OR HOT WATER SYSTEM for less than
$200 -Easily connected to existing system. Flans §10.
- METHAME - METHANCL FROM SCRAP WOOD disidlation
wnit. Produce: 1, Methan gas - for heating, cooking. 2. Methanol
« for car, lmwnmownr engine 3. Charcoal. Plans S3.-Al 3
plans $24-only. LINKA - POM, Box 5054, Long Beach,
CA D0805.

RICH BEEF FLAYOR FEW HAVE TASTED. Fatian a baef in
your back yard. in 90 days, luriTS&puti_sdpnund Aga
old tamily fesd mixture produces the incredible favor
Explicit instructions on how and what o fead. ﬂllm
Grandpa's Besl, 1205 5. Bleckley #2171, Wichita, Kansas
6218

FRE ESCAPE LADDER. Easy to build from PVC. Stores in
closst Plana §5 MAGNATECH. P.O. Bax 4114, Oid Lyma,
CT Dear.

CARTOOM for Fun and Money!|! Fres Bookiet ! Cartoons,
Box #06144, Detrol, Michigan 25240

FREE sample plus calslog. Jefleries, 3460 Middiebeit,
Was! Bloomfield, M £8323

50 DIFFERENT Oid U.5. between 1881 and 1538 - §1.00. Ed
Roush, Box 3734, Mansheld, Dhio 44907

OLD U5 stamps on approval. Sherman, Box 15355,
Philadaiphin, PA 19111

UNITED MATIONS, 3 Mint Sets, 25¢. Cometta, POB
150884, Lake Placid, Florida, J3852

ISRAEL 15 DiMerent 10¢ Approvats, Sam Chazen, Box 565,
Deiray Beach, Florida 33444

MODELS, MODELS SLIPPLIEES

FiRING Cannon Model Plans. Catalog $2.00. Green_ PS1,
Box BE2, Shalimar, FL 32579-0852

LIVE STEAM MODELS! 100-KITS, ASSEMBLED, ACCES-
SORIES, PARTS. LARGE DISCOUNTE. Stunning Colored
Catalog 5555 Refundable. Diamond Enterprises & Book
Pubdishars, Depl. PMN, Box 537, Aloxandria Bay, NY 13607
Phone (613475177

TOVS, GAMES, MITES, PLETFLES,
NOVELTES

RUGGED ioy guns you assemble from hardware siore
bought parts. Play iested. Plans for four different guns

$10.00. G.AD. P.O. Box 319, Bolton Omario, Canada LTE
5T3
CONTESTS
YOU CAN WIN 525,000.00 CASHIN

PLAY Tha £25000.00 Trivia Culz! Call Mow! 1-800-786-
9591 $5/min

MAGIC TRICKS, JOKES,
VENTRELOOLESM

VENTRILOGUIST Supplies, Instruction. Information
FREE| Dummy Catakog 52,00 Mahar, Box 420-PM, Litteton,
Colorado B0160

FREE] World's Leading Mowelty Catalog. 1600 Jokes,
Tricks, Science, Spors, Hobbies. Johnson-Smith, F-01,
Bradenton, FL 34206-5500

BiG buck possibilities. Become a professional magician
video tage. Mo kid siufl. Recommanded for adults. 53495 +
£3100 S5H. Tremonts, 815 Lakeshare Bivd , Wauconda, ILL
G084

LEARN BAGIC SOUARES amaze your friands. family
§2.00, Howard Black, 1100 §th 51. 50., Suite B04, Great Falls,
MT 58404

MILITARY Madals Catalogus $1.00. Subscription Yearly
$8.00. Vernon, Box 1560PM. Wildomar. CA 823951560,

HEW SWEEPSTAKES GUIDE. Send $5.55 plus $3.00
shipping mnd handling. A Young Enterprices, 3930
Faulkner, Houston, Texas 77021

DD YOURSELF A Favor. Halplul Hints Manual 58 95. Aoss
Ann, P.O. Bow 79, Largo, Flarida 34840

ARROWHEAD Making. VHS 520,95, 5H $3.50 Commaons,
Box 5012-M, Ceniral Point, OR 97502

ELECTROPLATING Textbook Electroplate Metallics
Hon-metallics. $14.95. Details Free. Tropis, Pelm Bay, FL
I2006-0095

PACK-UP Truck Organtzes, Easy Plans, Send $3.00 Check
to: Organizer, Bax 584, Barrege Springs, CA 02004

ARTS, CRAFTS, SUPPLIES

STAIMED GLASS, iooh. bevels. supphes, how-io-books,
ity mnd more. For the movice of master artisan. FREE
CATALOG. AmeriGies, Deparfment PMI0S Box 27668,
Drmahe, Mebrasks 681270668

“GETTING Started in Stained Glass.~ $1.00. Whitiamara,
Bom 20857, Hanover, Mass.
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“INVERTED ERROA™ + 100 Differant United Siates, S0¢
with approvals. Luray, P.O. Box 7088, Silver Spring. MD
20007

OME! Two! Threa! Canl Stamp Approvals.
Catalog, Kicster, 4184 52nd 51, San Diego, CA 92108

PHOTOS & PHOTO SUPPLEES

PHOTOGRAPHY'S and video's finest products since 1957
at bow prices from a smail town dealer you can trust. Catalog
$3.00. Norman Camera, 3602 South Wesinedge, Kalamazoo,
Michigan 42008

PLAYS, SOMNGS, MANUSCRIPTS

§1,.200.00 Cash Price. Poems Wanled For New Songs -
Recordings - Publishing. Broadway Music Productions, Ban
T438-PM, Sarsscta, FL 34278

VIOLIN, GUNTAR, eic, making malenals, accsssories,
books. Calalog, $1.00, International Luthiers Supply, Box
5B0AST, Tulsa, OK 74158

ACCORDION Top Brands, Cordovox, Buy Direct Treman-
dous Discounts. Trades, sccepied. Free brochure. PM,
Accordion-0-Rama, 16 Wesi 19h Siresi, New York, NY
10011, Phone 212-675-2088.

ACCORDIONS, CONCERTIMAS, Bution boxes, new, usad,
repairs, trades. credit cards. Castiglione, Box 405, Warren,
Mi 45090, Catalogs 313-755-6050—800-325-1832

ROCK GUITAR MADE EASY, Sizzling sacreis! Aush $4.65
to: ROCK PROPHET, P.O. Box 1021, Erie, PA 18512

GUITAR CORRESPONDENCE COURSE For information,
23074 Ouail Shule, Spring, Texas TTIES

PLAY LIKE THE PRO'SI Throw away shest music. New
mathod allows playing without it! Free Details! Rizen, Box
AESEAEPM, Claveland, Ohio 24148

ACCOUNTING. Home Siudy.
Froe Literature. 800-362-T07T0 Depl. AF12T.

WHS Video home courses by rend
reow sald around the workd, Amﬂ‘:mmm
wiklarm and dreds boolmaking, dress and casis shosmak-
img, dress and casusl sandalmaking, shosrspairing Tof
beginners, Niowar-making, Briggs and Stratton type engine
repairs. All courses are $58.US sach $4 handling. Phane 705
B48-T064 send to: Wilson Gracey, 35 Stewart Cres., ENiol
Lake Ont., Canada PSA 3C3

FLAG CATALODG - US., historical, international, accesso-
riess. §1.00 shipping. Browss 'n” Buy, Box 504-M5S, Bohamia,
HY 11716-0504,

DECALS, EMBLEMS, PATCHES

CUSTOM EMBROIDERED EMBLEMS, PINS, DECALS.
Froms Rush Skelch, Stadn, 57 Leroy 51,
NY.C 10014, (13) 929-2793

OFERATION DESEAT SHIELD Embrosdemd Patches: 374"
= 2" U5, Flag 5295, I = 4% Theatre of Oiperation $3.95
Add $1.00 S&H por order. Tactical P.O. Box
801203, Houston, T TT200-1200. (T13) 460-2808.

ANTIOLES, RELICS, INDIAN GOODS &
CLERIOS

FREE List 1o Sarious Collectors. 300,000 indisn Artifacts,
Spears. Pots. 50,000 Minarals And Fossils. Caddo Trading.
Box 663, Murfressboro, Arkansas 71958

HEOM, Course With Free Video! Meonics, Box #4410,
Asinglon, Virginia Z2204

MONKT Men stugy simple life, promote church pasce
Arms Cross, Box 1808, Santa Rosa, CA 95402,

BECOME A PARALEGAL. HOME STUDY. FREE CATA-
LOGUE. B0D-362-T0T0. DEPT. LF12T.

INVESTIGATION CAREER. Quick homae study. Becoms a
professional, (BO0) Z72-6680,

TERMPAPER assistance. 16,278 papers available! 306-
page catalog—rush 52 00. Research, 11322 Idaho, #206MK_
Los Angeles, 90025 Toll Fres Hotline: B00-351-0222
[Calrformia: 213-477-8226)

FREE CAREER GURDE. Earn more money with Sucosss
Prowven Cormespondence  Di Courses. Granton

ploma
Institute, 2634 Adsfaide Street, Weat Toronio, Canada. M5H
13
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EDUCATION & INSTRUCTIONS
M
NONRESIDENT UNIVERSITY DEGREES. Bachelor's, Mas-
ter's, Doctorasies. Accredited, inaxpansive, last, Credit for bite

experiance. Free sixtesn page booklel. Or. John Baar, P.O,
Bax B26PM, Benicia, Ca 94510, 1-600-835-8535.

Universal School of Masier, Comespon-
dencs and Shop Training. Box 214652PM, Sacramanio, CA
o581

Legal Training. FREE CATALDG.
BLACKSTONE SCHOOL OF LAW, P.O. mmm
P, Daflas, TX 75375

INTERESTED
M CLASSIFIED ADVEATISING?

mmmuﬂﬁmﬂ'ﬂlﬂ
HOW TO MAKE MONEY THROUGH CLASSIFIED ADVER-
TISING". This Indormate Bookiat Will Show You
The De's And Don'ts of Classified And How You
Cin Maks B Werk For You, 50 Order Today, Onty $1.00 Plus
Yiouu'll Recere A §2.00 Coupon Relundable With Your First
Order, Send To. POPULAR MECHANICS Dot
B0, 250 W, 56ih Street, New York, NY 10078

RADESTHESIA, Radionica and Dowsing. Books, Courses
and Equipmant. Elsctronic Homoeopathy Equipment, llkus-
trated T8 Page catslogue Free (air mail 3 dollars) Established
over 40 years. Bruce Copen Laboratories, Highfield,
Dwneshill, Sussex. England AH17 TEX. Tol0825-T90214. Fax
DE25-TON00T Telsx BH246.

PLANO TUMING PAYS - Plano tuning - Electronic organ
sarvicing. Learned aasily st home. Frea bookiel. Mikes Bryant
Bchool, P.O. Box 19700, Sacramanto, CA 85818

EXTEMSION And Post-Graduate Awards in Philosophy,
Art, Scmnce. Botanic, Medicing, Homeopathy, Radionics,
mnd others 30 subjects Curricular free (mirmall $1.00 refund-
abla). Registar, Sussex College ol Technology, Sulte 2300,
365 Canal Stroet, New Odeans, LA 70130 Telephone - 108-
BZ3-1880 twlefac; TO8-623-18680

LEARN Homonopathic Medicine or Maturopathy Irom

1981, Prospectus Free (almmail 2 Dolarars) BRANTRIDGE
FOREST SCHOOL. Highfisld, Danohill. Suasex. England
AHTTTEXN. Telax 35246, FAX DA25-TO00GT. Tel DA25-7O0214,

SCHOLARSHIFS, grants. loans, Write: College Dollars, 28
Brosdway, Beverly, MA 01815

FREE COLLEGE TAPE External Degrees BusinssaPublic
Administration Law Graduate-Undergraduate Financial Add.
(BO0) 759-0005 Ext. 617, LaSalle Uiniversify, Mandeville, LA
TO4TO-4000

mHKMMHMMFAMH
6710,

BOOST YOUR CAREER| Prestigious DIPLOMA or ASS0-
CIATE DEGREE, home-sludy, accredited, 5485 or §770,
finnncial akd. Yaacov College, Suite 400 Ri. 24 Ghestar-Mall,
Chester, N.J. 07930

YOU CAN TEACH YOUR CHILD TO READ wiih 5-0-U-N-0-5
Easy Reading Complete phonics program, step-by-step
instrucliona, and ower 100 fun reinforcement activities.
$40.85 Make check 10: Valley Products, Reading, P.O. Box
544, Sandy, Utah B4061

OBEY Gospal- 2 Thess, Aev.20. 1127 NE Fitth 5, Ocala
Fla. 32670

ROCKY Mountain Employmaent Newsletter! Curment open-
ings All pocupaticns-UESWest Freo details - . intermountain
L, 703 5. Broadway# 100, Denver, CO 80209, [203) B8B-BT07.

MARKET YOUR OWM CATALDG. Defailn $2.00 SL
Givhan, Post Office Box 268123, Chicago, Il 80826

OVERSEAS, 1o 51,000 daily! FREE list. INCPO, Box 585,
Dwarborn, Mi 48120

GOVERMENT JOBS 516,412 - 855,51207, Now Hiring
Your area. Call {1] BOS-582-8000 Ext. R-20024 for listings

INVENTORS: If you have an invention for sale or licensa,
writy for froe bookie! explaining how we can halp you.
Kesslhor Salas Corp., C-5-FL. Fremont, Ohio 43420

FREE copy of patent, Rotary opposad piston angina. Peter
Horsley Publications, 115 Rhverbirch Cres. SE. Calgary,
Canada T2C 3M1

INVENTORS: Why inveni_ . Without Profit? Togethar
wa'll gall noval ideas| Free Eurska information at 1-800-362-
a2

IMVENTIOMS Mesded For Magor Mall Siore “HEW
PRODUCT SHOWCASE™, 1-800-347-8167.

IMVENTORS! NEED HELPT An honest easy guide by an
mvanior. Taka your imvention from prototyps to store shall,
'Wilh patent information, scurces, and sample forma. Send
$8.95 1o: “Inventors Guide-P~, P.O. Box 48384, Atlanta, GA
30362

EASY Work| Excellent Pay! Assembile Products A1 Home.
Call 504-541-8003 Exl. 5038

$329.84 Weekiy Assembling Our Products At Home. [415)
432-2514 [Recorded Message)

OVERSEAS $30000 - $75000+. Frea Repon!
Emplayment, Bax STI0-AR, Lighthauss Point, FL 33074
Homeworkar, Box S10PM, Lancka Harbor, WJ (8734

ACT WOW! Excelien! wages! Spare time assambly. Easy
work at homa, Mo expenence. Call 1-504-841-7778 Ext. 8115,
Open 24 hours, including Sunday.

EARM THOUSANDS WEEKLY filling ordess 1o ouf com-
jpany at home. Free Suppiies Send SASE 1o: TC Enterprises,
P.O. Box 131, Clarkston, Ml £8347

WTELLIGENCE JO@S. All branches. US Customs, DEA
el Mow hiring. Call (1) BO5-962-8000 Ext. K-20024

FOR NVENTORS
PATENT AND DEVELOP Your Invantion, Registored Pat-
E

Richard L. Miller, 12 Parkside Drive, Suite-M, Dix Hills, WY
11T46-8BTH, [516) 4994343

SERIOUS Incyusiries, call Davison & Associates for davelop-
mant, patenting and licensing assistance. Free information.
1-800-5T7-6382

HOMEMADE PLASTIC PROTOTYPES Info. Send SASE
Box 6807, Rosemead, CA 91770

REGISTERED PATENT AGENT Laurence Shaw, PhD,
Prysics. Technical and non-technical products. Reasonable
rates. BOT-2T7-4905

FLASH] BOOKS FOR INVENTORS) Catslog §1.00. Stareo,
Box 2121, Peabody, MA 01960,

REGISTERED PATENT ATTORMEY. Free information
Hetvonik Offices: PATENT SEARCHES, APPLICATIONS,
1-B00-8TE-GETD

SAVE THOUSAMDS Call 1-900-U-PATENT If Yourssil
Educabonal Consultalion: Exparienced inventor $2.00/Min

PATENTHAMDERS: the leader in prompd, professional,
AFFORDABLE patent and frademark research, FREE de-
taits, PatoniFinders. Suite 185, Mail Stop 30, 3220 N Streat,
N.W.. Washingtan, D.C. 20007,

INVENTORS! Your first step is important. For Free advica,
cafl Advanced Paisnt Services, Washingion, DC. 1-800-458-
s

INVENTORS: Call TLCI for free information 1-B00-468-
T200 24 hours/day - USA/Canads

INVENTORS! Cadl IMPAC for fres information packags.
USA/Canada: 1-800-225-5800. Perlormance profile provid-
ed,

LEARN how io aMer your invention for sale or license. Fres
bookiel oullines procedures, royally rales, requiremeanis
Hessler Sales Carporation, C-5-IW, Fremont, Ohio 43420,

INTERMATIOMAL Specialties—Amenca's Technology
Store, A2 Box 49, Hemin, Hinois E2948. Mo charge 1o
Irssndnis.

REAL ESTATE & FARMS

GOVERMMENT HOMES from $1 (U repair). Definguent tax
properly. Fepossessions. Your mrea (1) BOS-962-8000 Exi
GH-20024 for cument regso list,

REAL ESTATE FOR SALE . . . Hunling & fishing retreats.
lake & river camps, all iypes of wilderness properties . . | Call
or wrile for our HEW FREE CATALOG showcasing thou-
sands of real estate valuss naticnwide! UNITED NATIOMAL
REAL ESTATE. 4700-PM Balleviaw, Kansss City, MO 64112
Ph: Tall Frea: 1-800-099-1020,

ARKANSAS - FREE CATALOG. NATURAL beauty, Low
taxes. The good lite lor families and retirement. Fitzgerald-
Oibsany Raafiors, P.O, Bax 237-P. Booneville, AR 72027. Cal
tol-iree {BO0) 4324585, Ext. B41P.

FLORIDA Feal Estaie. SASE. Florida Infosmation
Sarvices, [PM) Box 608, Jensan Baach, Florida 34958

HNEW TOY IDEA? Toy Co's need inngvative products. Do
you have the next biocikcbuster ? CALL EXNCEL 612-934-1200

HIGH SCHOOL AT HOME, NO CLASSES. LOW MONTHLY
PAYMENTS. INFORMATION FREE. EST. 1857, CALL 1-800-
285600 OFR WRITE AMERICAN SCHOOL, DEPT. #345, 850
E. 58TH §T., CHICAGO, L BDEIT.

PATENTS. Wm. Scott Ramsey, 5253 Even Star, Columbia,
MO 211044

ACCUSEARCH Specialires in Thorough, Prompl, inex-
pensive Patent Sanrches. 1-B00-999-5488.

DETECTIVE Home Siudy Course. Fres lapsl pin, certifi-
cate, great future. Professionsl imeestigator School, Dept.
CP, P.0. Box 41256, Los Angeles, CA B0041

SAVE 55135 - Complete handbook explains sasiesi and
least expensive wiry to protect and market your imvention.
8§15, HC, P.O. Box 23808, Dakdale, MN 55128

GOVERNMENT LANDS

GOVERMMENT LAND OPEN TO CLAM, 20 o 40 scre
lacations svasiabls lor §£20 govemmaent fes in Alaska Arizo-
I'I.l.. Arkansas, Californka, Golorado, Florida, idaho, Loulsk

, Montana, Nevada, New Maxico, Oregon,
LJuh. 'Hjnmm For completa instructions. maps, filing
forma and telephona halpline send £20, or for mom Informa-
tion send $3. Public Lands Tile. P.0.B. 2045-X_ Port Anguoles,
WA BE3E2
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REPOSSESSED VA & HUD HOMES available from gov-
emmeant from §1 without credit check. You repair, Also tax
delinguent foreclosures Call (BOS) BB2-T555 Ext, H-1706 for
repo It your aroa,

BUY IT WHOLESALE

BELTS, Buckles, Hai Tacs, Jewslry, More. Complete ke
fasi sellers. Big Profin. Complsie dealsr sel up. Color
catnlog $1.00. Anchor, Box 3058-PMA, North Providencs, Rl
a2

EARN MOMEY selling Gold and costuma [@welry, rings,
walches-Buy Direcl 130% Below Retall Calalog $1.00
Anka-PM, 40 Freeway Drive, Cransion, RI 02820

400,000 BARGAING Below Wholesale: Many Free! Ligui-
dations _ . . Closeouts . . . Job Lots . . Singhe Samplas. Free
Details. Bargainhuners Opporiunites, Box 1408-A, Holland,
Michigan 48422

CLOSEOUT Jewalry & Craft Suppliss.
Aousseds, 107-1631 Dow, Arlinglon, MA 02174-T168

VACUUM CLEAMERS "Dwscount Prices” MNew Rasnbow
$600.05, Kirby, Filter Quean, Tri-Ster, Panasonic, Royal,
Oreck, Dataits: ABC Vacuum Warehouse, 6720 Burnat-PM,
Austin, TX TETST. (512) 458-TE4L3

CIGARETTES: Aversge Cost 352 Pack. Popular Blands.
Reguisrs, Kings. How. Whara? Rush 55 Box 450555,
Kissimmes, FL 34745

PRINTING Presses. new and used supplies, Lisi §1.00;
Tumbaugh Printers Supply, Mechanicsburg, Penna 17055

$96,0007 Applianca Servicing! Course, Fres Video! Appli-
ance, Box 4410, Arlington, Yirginia 222304

TYPE for printing and slamps. Catalog $2/00 deductible.
Quaker City Typa, ALD. 3, Box 134, Honeybrook, PA 10344

PRINTING SUPPLIES, PRINTING

BUSINESS FORMS, LABELS, EVERY SIZE AND KMND
1-800-331-3841 FREE CATALOGS

GIFT SHOPPING

EXTRA Incoma made with your video camera. Full or Parnt
Timie. Free Details. Bissett, Dept. PMES1, 558 Braddock Ava.,
La Vale, MD 21502

AMANCIAL Indapendence Possiblal Free information. JT
Enterprises, Box 201, Conway, MI 48722-0201.

FREEDOMIuccess/Family Security. High-Pressure Wash
innovaltion. Plans/Leads, $14.95 Monay Order, Malmic, Box
BE3E, Brownsvilke, Texas TAS26

FREE CATALDG. Distinctive Gifis. Slabe ASBOC.,
Depl. PMS, 5783 Hannower CL, Frederick, MD 21700 'Hrlln
Today!

CLOCKS, WATCHES, OLD GOLD,
JEWELRY

HIGHEST CASH for Gold, Jewelry, Gold Teeth, Rings.
Diamonds, Walches, Siver, Platinum. Mall Articles Today.
Free gift with information. Chicago Gold & Precious Metals,
10 South Wabash, Depd. 958, Chicago, 60603

TAKE NO CHAMCES. Doal with cddest. most reliable firm
in odd gold business. Established in 1534, Wa buy Gold,
Silvar, Platinum, Diamonds, Highest Cash. Free Informa-
tion: Rose Industries, 26-A East Madison, Chicago 80602

BUYING Gold, silver, forklift conlacts, silver solder, gold
and siiver coins. G.F., RGP, goid plated elecironic scrap
and eyeglass frames. AL Refiners, 652 Myrila 5t Elizabath,
M.J 07202, 908-353-5040.

ADVERTISING AGENCES, ADV. SER.
MALING LISTS

NEW ACTIVE MAMES! GUARANTEEDVHOTLINE OPPOR-
TUNITY SEEKERS 200/$10; S00815; 1000525, Immediate
Shipmant. Mixed States. FREE MOMEY MAKING REPOAT
That You Can Prind And Sall. Advon, Drawer B2, Shelley, ID
BIITH, ViaaMC/Amex 1-B00-092-3666.

NEW MAMES DAILY! First order “"TRIPLED FREET SAME
DAY SHIPMENTT' Adhasia labals. Engar opportunity smek-
e, 200785; 50089, 1000%15; 2,000:524; 5 000/845; 10,000/
$92. Other Lists Available. LIST-MASTERS, Box 425-BR, Mt
Sinal, NY 11766, VisaMG/COD orders call BO0-355-8654.

ACTIVE NEW OPPORTUMNIST MAMES! GUARANTEEDM
FAST DELIVERY! MIXED STATES] 200510; S00/515; 1000/
$25. DEALER'S CO-OP, BOX 526-PM, GRIFFITH. IN 4E316.
10023 -SA05.

FRESH HOT Eager OPPORTUNITY Ssekers/MLM Partici-
pants, COMPUTERIZED Adhesive Labels Express Ship-
manl. BEWARE of "CHEAP™ Lists: 100:515.00, 500/530.00.
1.000/545.00, 2.000/570.00. MJG Lists, Box 3009-PM, Maple
Glen, PA 10002, (215) B43-1328 VisaMC

CLASSIFIED ad! Reach 50,000 prospects. 53 per word
Minimum 10 words—8§30.00. Aun ad 4 consscutive months
for prics of 31 $1.00 sampls copy. Sand ad copy/payment 1o
Classilisd, Bax 884-F, Pullman, WA 99183,

DOES YOUR AD PULLT MINE DO. Learn how. 5500,
Dowiling Conasulling, Box 2473-80, Westport, Connecticut
06E30

RUBBER STAMPS

PLASTERCRAFT ... Profitable Home Business 3000
Moids Avaitabie, Details Lynnatte, B251C Mentpark, Mantor,
Qi 44060

FREE information Starter & AMemalor Rebuliding. Box
472, Seymour, TH 3TBES

FREE Brochures. Repair Air Conditioning, Ratrigaration,
Gas Healing, full instructions. Doolco, Ine, 11282
Goodnight, Dallas, TY 75228

“MONEY Brokerage” Lucratiee! (Free Booklat). Sources,
PM-5 Box 201332, Davie, FL 33323

mmmmmmmm
LY AEPAIRING SMALL CRACKS IN WINDSHIELDS MOT
mmmmmmm
CAMADA) OF WRITE: THE GLASS MECHAMI INC.,

NW ATTH ST.. SUNRISE, FL 333561

$57.500 yearly “hidden” in your computer? Yea! (Free)
report: Simpson, 10PM, Baitle Ground, Washington S8804-
ooio

MAKE BIG MONEY REPAIRING WINDSHIELDS AND plate
lass! Up o 575,000 yearty! Call TOLL-FREE USA & Canada:
1-800-321-2587 for valuable demonstration video and FREE
repart Glas-Weld Systems, Box 5755-0, Band, DR 57708

RECYCLE METALS. MO, NOT BEER CANSI Easy 5458
waaklyl Free information. Recycler, Bax 1214, Franklin,
TH 3TDEE-1214

400 daily recycling “Froe Tires 7 Yes! (Free) information:
Winana, TT1PM, Battle Ground, Washinglon 586040771

HYDRAULIC JACK REPAIA MANUAL, CATALODG §10.00.
HYDRAULIC PARTS SUPPLY, BOX 4157, BROWNSVILLE,
TEXAS TRS20-815T7

PUAND Tuming quickly marned with home study counses.
Diploma granted. American Tuning School, 17050 Teller
Dirive, Margan Hill, Cald. 850a7T

$40,000 ON “a ACRE! New Hydroponics - insxpansive,
pleasant, practicall Free information. Robin's, Box 1214,

MANUFACTURER of exchusive slectronic product needs
salesman, Palrick Koltay, 4408 40th St North, 5L
Petersburg. FL X009

MAKE EXTRA MONEY DURING YOUR 5PARE TIME! Eam
wemkly commissions showing our axciting line of Calendars,
Pens and other popular Adverlising Gifts. Prompt parsonal
gervhoa from AAA-1 firm. Our B2nd year. Mo experence
necessary. Mo investrmenl or Collections. Set your own
hours, Full Time Polential! Write 10: Richard Lowe,
HEWTON MANUFACTURING COMPANY, Dept, MHIOTZZ,
Mewion, lowa 50208 5157924338,

Frankin, TN I7D65-1214
Man, Women

LEARM Sewing Machine Regairing
Lucrative Profils. Gresslin Cormespondence School, Box
5104, Spencer, lowa 51301

§1,000°'S POSSIBLE. FREE. Stamped snvelope: Progresa,
Box 83248, Los Angelas. CA 50083,

profite. “Beg Catalogue
PMB Gresnapring Drive, Timoniem, Maeryland 21083
NEW! GROW EXPENSIVE PLANTS. SELL FORA 2.000%

PROFIT. Frea information. Growbiz, Box 306-MS5, Saminary,
MS 39478

DHSTRIBUTORS NEEDED, 5 BILLION DOLLAR Industry,
tnfo + Wideo §15.00 Refundable, GG Schipgat, Lid . P.0x Box
31116 Honoluhy, HY S6820-1118

IMPORT-Expori opportunity, profitable word-wide, mail
order business from home, withoul capital. We ship plan lor
o Fish axaminateon, Experence unnecessary. Free Repor
Mellinger, Depl. K2TDE. Woodland Hills, Calitornia 31367

SHUNDREDS DAILYS People call you to order Opporiuni-
1y pubdications TDB-428-BAGE axl. 20966X

MAKE Aubber Stamps. Highly Profitable. Free detalls
Stamper, POB 22808 (GC). Tampa. FL 33622

MANE Aubber Siempa Highly Profiiable Free detafis.
Siamper, POB 22809 (GX), AX Tampa, FL 33822

PRINTING PRESSES, RUBEER STAMP
OUTFITS

RUBBER stamp supply calalog. $1.00 deduchble first
wmmqmumwmm

TYPE and supplies. 100 page catalog. §2.00 deductible
first order. Acrma Typa, 1720 K. Marshfield, Chicago, B0622

BARCO Type Foundars Type and Aubber Stamps cata-
logue. Mail £2.00 refundabile on first ordae. P.O. Box 1071,
Bensenvilie, 50106
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225 DALY “CHROME PLATIMNG" Aulo Parts, Motorcy-
cles, inexpenaive, aasy, (Free) information: Chrome Plating.
Box 2285, Waldor!, Maryland 20604

LEARN o Clean/Aapalr Fax Machines. Huge new marks!!
Earn $85hour. Mo exparience necessary. Fres detalis call 1-
BOO-537-0589 ar wrile 1o: Viejo Publcations, 5329 Founlain
Avenua, Depl. PMFX, Loa Angeses, Calilomas B00Z9.

LET The Governmant Finance your small business.
Grantsoans o $500,000. Fres recorded message: TO7-448-
B600. (KZ3)

HANDYMAN-3500.00 Waek Par-Tima Have Your Chwn
Maintenanos Service. Send $2.00. P.O. Box 18013, Akron,
Ofip 44319

BECOME A REAL ESTATE APPRAISER. $100,000 PLUS
POTENTIAL HOME STUDY, EARM PROFESSIONAL CERT-
FICATION. FREE LITERATURE, B00-362-T0T0 DEPT. RF12T.

ALUMINUM SCRAP - Racycle Yoursell - MAKE UP TO
525 00/POUND| FREE information: Industrial - PMS81, Box
127, Alexpndria Bay, New York 12807

TAKE PICTURES for profif. Camera Ventures, Box 771,
Lemar, GO 81052

MAILORDER Books. 1,000% Profit. Salectco, Box 1140,
Clesrvwatar, FL 34817

$500.00 FROM OME SACK CEMENT! FREE Picture Proal.
BRNCO, Box 1092-M, Hespaeria, CA G245

HOME Assambsty Work Available! Guaranised Ewsy Mon-
#y! Free Detnils] Homeworker, Box 520, Denville, NH 03813,

$1604 MONTHLY Buy'sell used cams |spare-lima) FREE
Datalis, Auvtonet, 507 Oak Dvive, Friendewood, T 77548

BIG PROFITS! REPAIRING WINDSHIELDS and plale
glasa. ST0.000 yearly. Call 1-800-441-4527 for FREE details
Glass Technology, Inc,, Dept. 5P, 434 Turner Dr., Durango,
CO 813

ASSEMBLE PRODUCTS AT HOME. Many opporiunithes
paying High Weekly Profits presently avallable without
imvestment. Write: Businesses-8, Box 9008, Baidwin, Mow
York 11510-9008

14,847 HOMG KONG-TAMNAN Products Cheap. Small lots.
Some samples free. Harbor, Box 1T18PME, Yuba City, CA

ot v
$35200 From Square Fool Plywood. [(Huge w
Fevealing Prool $100  (Refundsble).  Woodwin,

Bridgewater, Masa. 02324-2209
{Continued on naxt page)




BUSINESS OPPORTUNITIES
M
$1,000 WEEKLY AR TOOL REPAIRIMNG. Instructicns,
Parta and Tools Wholesals. Free Dedails. Box 534, Wichita
Falls, TX 76304

MAKE MOMEY SELLING KCE! Send 51 and SASE to:
Babylon Yogurt, inc, 1047 Little East Neck Road, West
Babylon, NY 11704

POWERFUL guide datsils (he 7 guarantesd businesses
used fo create fabulous wealth! Details: impulse, 704 Cinder
R D, Edison, K DBB20.

MAKE $15000 MONTHLY! Easy. No invesiment.
McDowell, Box 55258, Diamond Bar, CA 81765

MAKE Money!! Booklst Feveals Autodetailing Indusiry
Secretal! $6.00. Abel, 14 Shora, New City, NY 10856

OPERATE HOME BABY SHDE Bronzing busineas. Poten-
timl uniimited! Kits, Supphes, Slo0e Daeplays. FREE informa-
tion. 1-800-535-2431.

§1.00 Pound Guaranieed from Junked Tires! (Send
Btamp] Le Velleys-B1191. Wildwood, FL 34785

VINYL'S where the money is! Prolessionally repair. recol-
or lumiture. Quick, sasy. Two 520 jobs a day eams you
$1,000 & month. Homes, cars. offices, restaurants, Start
earming in a few days. Details free, VIP, 2007 Monirosa,
Chicago 60618

ASSEENonTV. m:wm processing

MAKE MONEY WITH BUY HERE-PAY HERE CAR LOT!
Complete Course Satisfaction Guarmntesd! 5500 1o
Comnerslons Specialty Products, 1871 W, Lumsden Rd
Suite 311-8, Brandon, FL 33811

HOT-Line opportunity seekars, none betier $1. + SASE.
Haties, P.0. Box 436, Chestor, PA 15013

CARPET CLEANERS EARN THOUSANDS wilh our cash
back coupon sysiem. Complete details & samples $15
Harvey's Steam ‘n Clean Litd., P.O. Box 37, Wadena. SK
Canada 504 £J0

£200 DAILY RUNMING A MOWING TRACTOR! |'ve done it
for years. Easy guide 55.85. Money back guaranies. Adams
Mowing, Box 1TE257A, Taledo, Ohio 43617,

START A Millkon Doliar mail order business. We drop-ship
2955 best sslling products. Lowest below whobssale prices.
Immediale delivery. Spectacular home busineas opporiuni-
ty. Frea Book SMC, 8401 De Soto Avenue. Depl 20-29,
Chatsworth, CA 513114991,

$4,000 WEEKLY helping United States governmant. Mo
oxporignce. DETARLS 1-813-620-8473,

(FREE) INFORMATION! BATTERY OUTLET, BOX 330PM,
HICKORY, M.C. 28603-3300.

MAKE High Profit, Hot Salling License Plstes, Signs
Vacumaghs, POB 24886 (GC), Tampa, FL X823

BUMPERSTICKER Printer. Cheap, simple, portable Free
delails. Bumper, POB 22701 (GC), Tampa, FL 33620

FREE Catalog Reveals Moneymaking Sacrets: Randalico.
18 Dakes, San Leandro, California S4577

SELL books 900% Profit Calaslog Speedibooks, Box
A82W._ Aichiield, OH 44266

“AMMAIING Books™ tells how 1o accomplish anything you
want in lite 51285 1oc “Amazing Book” At 1 Box 135
Winters, TX 70567

200 - $500 woekly - AT HOME! Mo gimmicks - Detaiks
FREE! Homaworkers-B, Box 2307, PBG, FL 33420

MAKE Money Fixing Rundown Houses, Canmeer Part time.
Froe Brochure. Jay, Box 491779W, Redding, CA 96049,

525,000 CON-
TRACT, Send stamp: Crane Indamstries, Dept. 100511, P.O.
Box BD422. Canton, OH 44708

MARL ORDER OPPOATUNITY: Start profitable homa busk-
ness withoul expenence of capdal. Information frea. Mail
Owrder Associates, Dept. 781, Montvale, M 07645,

GET RMCHI Sacret law smashes debits - brings Cash,
Credit!! FREE report!! WealihkivB, Box 32388, PBG, FL
134320

ATTENTION STUDENTSMOMS Start jewelry'decor home
business 3000 iems, buy wholesale $15 gels catalogs
information supples. GB Wholesalers, PO, Box 30585,
Wayne, New Jarsey 07470-3055

HEW PRODUCT has U.S Unlity patent. Sall-motivated
indivicheal or group reeded. Sales areas protected. COBRA
Enterprises 1-313-862-3539, Fax: 1-213-862-4482

$20,000 FROM ', ACRE! Grow GINSEMG. Sell $50.00¢
Pound. (Stamp). Lesland's. Box B3276-PM. indianapals, IN
4E268

PROFITABLE Gold Foil Printer. Porsonalize business
cards, pancils, matches, Froe detais. Gold, POB 24886 (GC.)
Tampa, FL 33623

CAN YOU MIX CEMEMNT! This Businass is For You, Make
And Install Pavingblocks For Big Profit. Delsils Beck
Enginearing, F.O. Box 1304, Melsilla, NY 11747

BiG MONEY REPAIRING AUTO WINDSHIELDSE, Supplies
and Information. Grubbs Glass Paich, P.O. Box 243,
Maonticello, AR T1658. 1-B00-865-2213

$500.00 HOUALY Taking Pholographs For Me! No axpari-
ence needed, Free Aeport call recorded message. (303) 674-
8155,

START YOUR OWN PROFITABLE HOME BUSINESS 1o
day. FREE details: Alzaten-M2, 6400 SW Z13th, Aloha, OR
97007

EARN 510008 RECYCLING Ol BACK TO NEW AGAIN,
RE-USE, RE-SELL, GUARANTEED! SECRETIVE MANUAL
$6.85. KIESER OIL, 3780 ROAD ), NEW GEAMANY, MM
SEMT

MAKE $10,000 SPARETIME srrolling Students. Associaie
Degres home-study, accredited intemational Coliege, ai-
fordable low tuition, YiCI, Suite 400, AL 24 Chesiar-Mall,
Chester, NJ. 07930

$300.00 PER DAY for MAILING LETTERS! Details FREE!
Moneymakary'B, Box 32368, Palm Beach Gardens. FL 313420

BATHTUBE REGLAZNG, product sales, sarvice and train-
ing Call Unique Coatings Corp. {404) 84540072

FORMICA: Aspair Bumed and Damaged Counteriops

Change Counteriop
talls FREE! 206/256-6742. Write today to. Renes-All. Box
S900PC, Vancouver, WA 96658

MAME HOMEMADE BOOKLETE I've sarned S187.000
with mine. Free information, Falcon, PO Box 5320,
Sevienville, TN 37564

SUCCESSFUL MAILORDER CAREER! Learn protessional
secrelssiraleghes. Fres details: Consumar World, Box 657,
Hainesport, N.. DB03&

BE ¥YOUR OWN BOSS! Our Manual Has An 8 Year Proven
Aecord Acguiring Commaercial Accounts You Cwn. Send
I‘lﬁ plus $505 To: Comdury Services, 5008 NW

AFFORDABLE LOW RISK FRANCHISE. Uniqus souvenir
coln machine, ideal for lourst or thema park locations.
Company linancing. Serous individuals only send $3.00 to:
ICT Corporation, Suite 432, 3100 Briarcliff Road. Atlania,
Georgia 30329

MAKE & FORTUME IN LANDSCAPE MAINTEMANCE Froe
details: Duality Publications, Box 2804-A, Casper, WY 82802

| BUY Junk Madl! Freo Detalls: Bean, 68632 Telegraph,
#248PM, Birmingham. M| 48070

BE YOUR OWMN BOSE - Booklat Explaing How To Start
Your Own Business Send $895, HandyWorks, P.O. Box
249PMM, Tannenl M 07783

EASY MONEY-Learn how 10 repair credil. Guarsniesd,

DREAMS REALIZED - Homm Busmessss Guarantoes Prol
nmmmmmmm
Wigta O, Dspt. PM. San Jose, CA B8131

free details. Robertco, Box 1541324, Waco, Toxss TET15

FREE Money From Faederal Gowernmanti, $5.000 GFC
Enderprises, 202 & 16th, Allentown, PA 18102

THE ULTIMATE OPPORTUMITY 1-800-255-4850 Box 1371
National, 1-800-885-1000 Box 1371 lowa

DESCOVER Nine Amazing New “Easy Profit” Money Mak-
el TOLL FREE: 1-800-595-T304 X-867 (24Hr. Recording)

LEARN Gardening and Landscaping at home. Good part/
full tima income. Free booklel, Lifetime Career Schools,
Dapt. A-561, 101 Harrison Streat, Archbald, PA 18403

1,000 Weakly! Easy, Mo Risk, Froe Datalts. Acorn, 10044
Adams, Sulte 354F, Huntington Beach, CA 92646

$5000 plus monthly from government's best kept money
making sscrel, Ihe disabilily consullan Frea boaklst, 402-
OTE-THTS.

MAKE and sell concrabe stiepping stones. Cope. Box 3658,
Fayetbevilla, AR 72702

HOW TO start and oparate your own profitable busmness at
homa. SEND NOW. FREE Information. Falrchild Publishing
Compary, 8551 Vilaview Drive A1, Ciirus Helghts, Calil.
85621

800 Gons MLM Monthly income §35.000+, §2.00 SASE.
MRADAY, ART Box 2824, Hudson, IL 61748

EARN CASH from porsonal valse! Cash in on youwr-
Knowiadge. Froe Details! A, Donal, 3800W. 1110h #3850,
Chicaga, ILL B0E55

PROVEN successiul mathod, Start and operals your own
profitable home business. Free information. RAC Publish-
ing. 120 15th Street, Marysville, Calif. 85801

£500,00 - §1,500.00 weekly no axparience SASE. Damiana,
Dept. B, 231 Vicksburg P, Baldwinsville, N.Y. 13027

“MEED Soma Extra Money 7" Amazing detalls free: Ohmar
Combs, 808 Mary Etta St., Dapt. 1, Middietown, Ohio 45042

YES, IT'S POSSIBLE! Wi staried our own homa businass.
You can too. Fres information. Holmes, Box 2803, Tibusndlke,
FL 32m81

EARN §500 WEEKLY maliing latiers. Free Details. Dmaga,
Box 4309-A, West Covina, CA §1791.

RECYCLE OLD GOLDVEILVER. 85,000 yaarly sasy. Plans
troe. Goldsmiths, T23-A Disston, Philadelphis 19111-4332,

PAAT-TIME o ful-time, HOME businesses 3 prowven
COMPLETE packages just 8500 to: A Conrad, P.O. Boax
22728, Memphis. TH 38122

#1 MONEY Maker Spare Time! No selling! Mo inventorny!
Publicly documented incame o 520,000 in seven wesks!
Free audio casseta and repor reveal everything! Write: Real
Money, 206-KPM Morth Signal, Ofad, CA 83023

UMNIQUE! Share complete nutrition food. Gasn health,
waalth. Company profits leed hungry, Zimmers, P.O. Box
4245 Mesa, AZ B5211, BO2-960-2810

PROYEM home business guarantesd money maker, Frea
Bonvus with order $2.00 for information. J.A. Publishing, P.O.
1115, Radcir, KY 40160

Eap Y. Suite 228, Oklahoma City, OK T3132

CREATE YOUR OWN MAIL ORDER EMPIRE. Easy instruc-
tions. From datails. DL Enterprises, 2209 Oddie Blwd, #322-
P, Sparks, NV 85431

your own glectronics business. Send for free facls. MUEP
Indusiry, Box 531, Brono. NY 10461-0208

MAKE Cash Recycling. 8500 SASE. Emil Fritsch, 12702
Malchez Ava., Savege, MM 55378

FREE over 100 reprint reports when ordering profitable
mailorder secrets reprint manual (all airmaded] 35 cash.
ProAmarnca, 3 Tanyfron, Deganwy Gwynedd, LLI19YF
Biritain

PROFITABLE Gold Fodl Printer. Personalize business
carda, pancils, malches Fres details. Gold, POB 24588 (GG),
Tampa FL 33823

225 DALY “CHROME PLATING™ Auto Parts, Moloroy-
chas, Inaxpensive, Eagy, (Free) Inlormation: Chrome, Depl. A,
Bow 2285, Waldorf, Maryland 20604

‘GET THE FACTS! Expert shows which opporiunily offers
will make you Rich! Free Detalls: MEDCO, 6344 Fallriver,
Sacrarmanfo, CA 85824

E200-5500 WEEKLY, assambly, clevical. Homework
T2T2A Broadway, Tucson, AZ B5T10

"ES00Day in Your MailboxT" , . §1+ (SASE) to: Profitable
Mailing, P.0. Box 1126, Lake Zurich, i 60047

{Continued on e pege]
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MONEYMAKING OPPORTUNTIES
M
BNG, BIG PROFITS! itam you receive FREE. Instructions,
pictures, $10.00. AMR Enterprises. P.O. Bow 43962, Las
Vegas, NV 89116

EARN §500 WEEMLY mailing letiers. Free Detmils. Omega,
Box 4309-AM, West Covina, CA 81T

KMNOWLEDGE |s powss! Educale yoursalf on all aspacts of
Multi-level Markating and chonss your Mo REker. Jaguar
Emerprises, P.O. Box 6422, Depl 4, Santa Barbara CA
3160

LOANS BY MAL
Apphcaton  Insiruchions - 300

Repay!  Sourcadw,
Moneyquest. P.O. Box 2492, Delray, FL 33447

TURH YOUR HOME COMPUTER INTO A MONEY MA-
CHINE. Send $5.55 to: F1 Sysiems. P.0. Box 443, Millersville,
MD 21108, for monay making ideas using your compiter

“£2000 WEEMLY" possible, part time, &l homa. Mo othes
program offers the potential to sam so much, so fast, so
aasy. FREE DETAILS! Mational Marketing, 7771 St 68,
Georgeiown, Ohio 45121

TO MONEYMAKING Aeports, $500. TJS Marketing. PO
Box 5102, Grand lstand, NE G8802-5102

[EASY Business, Eam §1.000's Weokly. Free details. Write
or send B reEsad : Toddeo, 4219 W
Olive Avenua, Burbank, CA 91505

ADVERTISE Free. 21,300 magazines, Newspapers, Radio
& Television. §585 Dwectory, Box 1448TN, Redoak. GA
30272

FINANCIAL INDEPENDENCE. MAKE THOUSANDS
MONTHLY. EASY BUSINESS $14.85. Bashr Internailonal,
P.0. Box 4007, Manassas, VA 22110

MOMEY Problems? Free Book describes Losns, Cash,
Govarnment Gramts, other benatits, availabie 1o individuals.
Write, Associates-AX, Box D008, Baldwin, New York 11510-
w008

LOANE! LOW PAYMENTS, Any purpose . [518)-340.
1648, (Examphe. 35,000 Personal spproximately 31585
month). Visa®MasierCard.

BORROW 5100 - $100,000! Fast! Confidential) Giendak,
Box 260279, Plano, TX TS026 - 1-800-444-6500

FREE MOMEY $300.000,000 Greaaway. Mever repay. "Ev-
oryone  Eligible.” WEW Booklet $1.00 [Refundatie)
Internationsl. Box 623724, Virginia Beach, VA 23462,

EASY! Morey, Loans, Grants, Credil Cards, Government
Money? 1-B00-288-31203

MISCELLANEOUS

MOTORFUEL SAVERS. Urasimpla. MLM Portiolio, Fres
Informalion. Box 4978, Trail, BC, VIR 4L7.

PARAFORL sped by Inventor of ky e
RIFSTOR NYLOW, 30° ~ 40 kiies {no sticks fold 10

BUYING Tungsien Carbidae, Moly, Tanlalum, Gaid, Silver,
Platinmem 18003318514,

FINANCAL
DEETS? BILLS PILING UP? Bad credil is na !
Applicalions

:
§
|
:

CASH grants; % loans. Write For Dollars, Box 406
PMS105, Morfliches. NY 11855

INCREASE YOUR CREDNT - 250 Sources Many Ovarlook
CrediVEmploymant Problems 1-800-T24-7T883 X008

BILLS PAESSIMNG? Bad Gredii? We can halp you, Applice-
tions accapted up to $25000. Not a loan co. Call 602-264-
1214 orwrite |AC, Depd-P 5150 M. 161h 51.. Phoenix, AZ 85016

BORROW 5500-5100.000,00. 9% Eligibde Ovemnight Ser-
vise B18-379-0162—24 Hours

MILLIONAIRE Mailonder Expert Reveals Money-Making
Sacrets. Frea, exciting hour cassefte: Mel Powers, Mo
Haollywood, California §1808

BEEKEEPING EQUIPMENT Free Calslog Bes Farm,
Route 1 Dept. 77, Moravian Falls, NG 28654

GROW Hair 4 Months. Mew Discovary! Box 1213-C. Makali
1299, Philippines.

CASH HOTLINE LOANS Lip To Your Yearly income. Fast
Approval With Prool Of Emiploymant 312-585-0615,

BORAROW $500-8200,000 quickly! Naarly quali-
fies! Fres application: FSR, Box 1032, Mclean, VA 22102

BORAOW £300-5100.000 By Maill' Fren Dotails! Winie
TRK, Box 1058, Clearwater, FL 34617

BUSINESS - Personal $500 - £5,000,000. All eligible. Quick.
Confidential Reguest frea applieaton. Write: JOP, Bax 115,
Wapakoneta, OH 45805, Call (410) 200-1338.

CREDIT SUCCESS N THE 90'S. New book can sawve
thousands of dollars in interest, credit cards, mortgages,
more. FREE information. PAM Associates, P.O. Box 10732
B, Scoltsdale, AZ B5371-0732

PHOME lor & Loan. Fast Process | $500-5250,000 pay up 1o
15 yrs.) Capital Sources - 404-583-0244

HUGE SAVINGS Eliminate Dealer Markups. Frea Trial
Battaries Wholesale, Terms Arranged. Call Toll Free 1-800-
2312 Or Write: Lioyds-PMC, Rockford, IL 61110

FREE HEARING AID CATALOG- Save "% by mail! Write:
‘Moneyavers”, JG658PM-5 Apache Plurme Dr., Palrdabs,
Ch 83550

HAIRPIECES Save § Write Parry King, 3730 Octavia 51.,
San Francisco, CA 84123

OF INTEREST TO ALL
HELP Raduce Foreign Qi Dependency, Detailed Guide
$10,00. F. Gayle, BA13 Warwick Dr. 253, Boca Ratom, FL
33430

FREE PRIVACY CATALOG. Cash Incamea opportunities.
Hiding asssts. Secrel loans. New idenitity. Eden, Box B410-
PC, Fountain Valley, CA 52728,

QUALITY COLDR business cards §29.90 (1,000} FREE
Logo! SASE: Jitty, 27 Aosewood Rd., Edison, Mew Jersey
06817, WANTED! Sales Rleps.

PREVENT RUST/TARMISH. Placad In enclosed space, YO
capsuls amita invisibde nondoxic vapor. Vepor passivales
matal against conmosion. Litersture, products. and capsule
pood for one cublc fool'one year. 34 50. YES Packaging,
P.0. Bax 18907, Warsaw, IN 45581

BORROW $500-540,0001 * Dvermight”' on Signature, Keep
indefinitely! Action, Box 5499-A, Diamaond Bar, CA 31765

FREE MOMEY! £300.000000 Giveswsy. Grants, Mever
Fepay. Information $1.00 (Refundable). Jakls, Bow J066-
PRA51, Serminole, Flords 34642

CURIOUSTT? Wani 10 know what (he pds in this ssction
e Bbout? CALL USH We've ordared thair information and
will give you the FACTS NOW! Nothing o buy!® SAVE TIME
mndd $58%. Zéhr massages COMSUMER CREDIT WATCH
1-G00-226-B347 §1.48min,

MMEDIATE CASH LOANS! Cash availabie to §75 000,00
Borrow quickly, regardiess of your credil or linancial sdua-
tien. Guarantead. SAME DAY PROCESSING| Requast free
application package: (T14) 583-0073

1-900-T28-TTEE VisaMaster Card. instant Preliminary Ap-
proval With This Call! Even With Poor Credit. 510 Fea.

BORAOW BY MAIL. Get $500-575000 Ouickly Mearly
Everyons Oualifies| Send for Fres Application. MJP industry,
Box 531, Bronx, NY 1046140531

RECYCLING: Tips to sasy home recycling. Send E31.00 1o.
J. Hulchins, Box 414, Stration, ME 4882

Oahiosh B'Gosh ciothing for the whole family. All sizes
manulaciured, Low prices. New catalog festuring raflra-
diana also svailable. Send 52 to: The Depot, Dept. PMES,
Sullivan, IL 616851,

100 COMMON SEMSE HOUSEHOLD IDEAS THAT WILL
SAVE YOU CASH. Send 53.00. Double A, 7500 Elmhursi,
Box 421, Desplaines, IL 60018

Bi0 PICTURES, ELVIS The Immortal; NEW Kids On The
Block, LAST SUPPER, GOD BLESS AMERICA, DR. MARTIN
LUTHER KIMG, tacquersd wood quarts clock made in USA
Sand §175.00 for all or $39.00 each to: KATTESCD, P.O. Box
436, Chester, PA 19013

SECRETS for thirty years! Emerald Dawn, Box 4934-M,

DOG TAG PEMDANT engraved with your first name:
inchsdes 22° ball chain, $8.95, Midwast Indusirias, 1156 West
103rd = 152, Kansas City, MO 64114
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FREE Haaring Aid Catalog. All Models. Huge savings! No
salesman will call. Ahodes, Deptl 31E, Brookport, IL 62910,
1-800-458-3100

BEST prices| Batteries, repairs. aids. Habs, Box 51, York,
PA 17805

PIPES, Tobacco, Chgars, Accessories. Over 50,000 pipes in

sioch. Free 32 pape color calsiog. Call Carey's Smokeshop
Toll Free 1-800-S08R1AR.

CIGARS, Tobacco, Pipes, Chew. Frea Calalog. Erie
Tobacco Co., 1828 Euclid, Cleveland, Chio 44115

“EXPEMIMENTER~ LABORATORY CHEMICALS -
GLASSWARE, Catslogue 5200 Estsblished 1853
HAGENOW  LABORA

TORIES, 1302  Washinglon,
MANITOWOC, WISCOMSIN 54220
FORMLLAS, PLANS, ETC.

209 PROFITABLE Formulas! (Froe List). Ressarch PS5,
Box 2371332, Davie, FL 33329

COLLEGE DEGREES, High school Diplomas, Authentic
locking novelty, Free catalog Depl. PM-128, Mational
Certificats, 126 13th Streat, Brooklyn, MY 11215 (T18) 768
BA03 (24 Hours).

COMFIDENTIAL Remailing, Aecaiving, forwarding. Free
Agent List. United Remailers, Box 36 Depl. P, Rio Rancho,
MM BT174. Agents wanted Request informaton

FREE! REMAILERS LIST. AGENTS MEEDED, PS. Bom
20656, San Antonio, TX T229

SECURITY, Caonfidentialky, Detaibs: Consurmar
Warshouse, 6333 Pacific #508, Stockion, CA 95207

CONFIDENTIAL Madl Raceiving, Forwarding Worldwide
MuilPost, 2421-M Prait, Chicago, (linols 0645, (312) TE4-
0104,

INFORMATION. On anyihing. Ferguson Fesearch
Specialists, 60-15 Woodside, Woodside, New York 11377,

HERBS

HERBS - Yohimbine Pau d'Acro Others Catalog $1.00
(Refundable). "One stop center,” Jude Herbs, Box 563 PM,
Huntington Siation, NY 11748

HEALTH, VITAMINS

PSORIASIS Sufterers Discournged 7 Write lor Fres impor-
tant information that is helping thousands. Pixacol, P.O. Box
TIBTAT-PM, Carnoliton, TX 75011

SIMPLE SOLUTION For An Open-Bile, write: Correclions,
P.O. Bom 1376, Jamestown, MD. 58402

LIVING Wili. Send §3.00 SASE. Living Wi, Box 321, Enid,
OK Tiro2




HEALTH, VITAMINS

STOMACH sutlarers 7 Ulcors. Tropical fruit helping thou-
sards $3.50. VOM Marksting, Sulte 1702, 126 Bellamy Rosd

Morth, Scarborough, Ontario, Canada M1J 201

SMOKERS. YOU CAN QUIT! Send for free details. SMJ,
4430 Helmar Drrve, Monroeille, PA 15146

SAVE DOLLARS! BE your cwn LAWNCARE EXPERT with
this step by step proven lewn mainienance program. $10.00
1o: MAM Technical, P.O. Box 277, Wakafield, MA 01880

GREENER, HEALTHIER LAWNS. The Complete Home-
owners Manual for devaloping and malntaining high quality,
low maintenance lewns. Deveioped for homecwners by
Turigrass Professionals. Send $8.85 to: Bluegrass Pulbs.,
P.O. Box 215, So. Dearfiald, MA 01373

LOSE Weight and keep it off! Complete diel program,
manus, recipas, snacks. $4.00. PMC Enterprises, TETS
Rivertall, #157, Dallas, TX 75230,

GUARANTEED FAVORITE Paries. Holidays Amytime.
Chill Chesso Dip §2.00 SASE. Hoffman's, P.O. Box 202, Cle
Elum, Wi G822

GRAMOLA "Dwbbia's Bast” Matural Recipe Guaranteed,
Sand §1.00 and SASE to: Box 828-PM. North Hampion, NH
baae2

COUNTIES OF RELAND TEE SHIRTS (Cork, Clare, Kerry,
Galway, Mayo) For Free Brochure Call Kaymax Enlerprisas,
1-500-242-1489, T0am-10pm, EST,

HYDROPOMNCS
IHDOOR GARDEMING | Greater yald than outdoors! Mani-

mal maintenance! §1 for catalog and 35 Coupon. Highes
Yield, 28211-F M.E Wylle Rd., Camas, WA 38607,

GREENHOUSES - RedwoodFibenglass Kits, Hobby Tom:
marcial sites Frea Brochuors Gothie Anch
Box 1564-PM, Mobile, AL JSE33 {BONE2E-4974).
GARDENING & LAWN CARE
DESTROY FIRE ANTS without chemicals, child and pet

safe. For Booklet Send $5.00. To: Halliburton, T900 Limonite
Ave., Sulte 149, Riveralde, CA 92500

RECPES, CODKING, ETC.

GRANDMA'S SECRET RECIPES, &0 favorites, 35.00
LESASE, J. Martin, 3051 Westmore, San Diego, CA 92126

POPCORN CAKE. Really differant. Delicious, fast, easy.
Party favorite, §2.00. LSASE: PCPM, Drawar A, Clovis, NM
881020016,

20 REAL MEXICAN FOOD RECIPES. Easy. delicious.
$8.00. ROB, Apt. Postad 17, Col, Valle. Garza Garcla, NL.,
Maxico 656220

DRIENTAL DRIGINAL recipes, delicious mixad rice, salad
dressing, economy sushi, bread, ete $4.00. Omnl
Enterprises, Dept. RFC, P.0. Box 2079, Vista, GA S2085-2079

HANGOWVER CURE. Grandma’s recipe really works! §5.00.
Coyle, 39840 Los Alamos Rd., SuMe 3-152, Murrieta, CA
@362

FVE FRIVOLOUS FRENCH DESSERTS, 53.00. Zamastil,
Box 2115, Wailuku, H1 967383

ALUTHENTIC AFRICAN complate maals from
Cantral Afnca appetizer through dessert. §5 LSASE. AFFC,
Divawar A, Clovia, MM 88101

BETTER THAM SEX cake, outrspecus $300 SASE.
RAuthie's Recipes, P.O. Box 382, Phelan, CA 82371

BEERMAKING, ETC.

FREE! LARGE INFORMATIVE CATALOG. Coltage Brew-
|I12 Box 1227-R5, Daytona Beach, Florida, 32115,

BEER, WINE rmaki your ewn. Free calalog. quality sup-
plaes, excellent fast service. Bear & Wine Hobby, 180 New
Bosion Street. Woburn, Mass. 01801, 1-600-523-5423

FHEE BEERMAKING BOOW-Catalog. Firest Equipment,
Ingredients, Fasl Service! 1-800-853-9545, 5P, Box T64-P,
Chapel Hill. NG 27514
" WINEMAKERS - BEERAMAKERS: FREE ILLUSTRATED
CATALOG OF SUPPLIES. SEMPLEX, BOX 11478R,
MINNEAPOLIS, MINNESOTA 55411

BEERMAKERS OMNLY] FREE Catal
William's, Box 2195%M1, San Leandro, CA 84577

CHOCOLATE Lovers Uttvmate Caka Recipe $3.00 SASE.
WHA, Aoule 1 Box 38-A, Hinton, WA 22831

INEXPENSIVE and simple saves money and time weed
trimmer spool winder, plans and instructions, send $5.00,
GHP, 11000 Johnsan Dr., Shawnee, KS 68203

RAISED BED GARDEM SYSTEM - EASY, ATTRACTIVE
AND INEXPENSIVE yard addition. Complate ptans lor grow-
ing flowars and vepetables in wery limiled space Grow
enough vegatables for ihi whole summar in just a 4's4" bad.
Use our spacial soil formula and eliminaie weeding and
tilling. Send $5.00 and SASE to: MF Asscciates. P.O. Bax 11,
Hopkina, MN 55343

10 OUKCK delicious dinner party recipes, $4.00. Steels,
Box 28511, Phitadelphia, P& 15151

OLD WORLD MUSTARD. 3 easy, suthenlic European
racipes. $300 + LSASE Kenco 3 Frederick Lane,
Scarsdale, Mew York 10583

PREMIER Farm Pork Sausage Recipe. $4.00 SASE.
O'Biarn, 501 Date Terr. SW. Port 51 Lucle, FL 34853

SUMMER Salad Racipes - Twale different. £2.50. 8401 Co.
Ad. 23 SE. Brainard, MN 56401

~BEERMAKEFS - Froe lllustrated Catalog
- Fasl Sarvice - Lange Selection - VisaMasiarcard - (816] 254-
0242 - Kraus, Box T850-L, independence, Missouri 84053,
FREE CATALOGI GREAT PRIGES! FAST SERWIGE
SEBASTIAN BREWERS SUPPLY, 7710 91 AVE., VERO
BEACH, FL 32967, 1-407-580-8563,
"RECESSION Fighier Filchen Beer 18th Confury Racipes,
Send $5.00 10: Suds, AR, Box 100, Gaston, [N 47342
BEER KEG CODLER - Build for less than $20. Keege ice
tor ditys, For plans send $5.00 and SASE to: Scott Dunn, P.O,
Box 3052, L MA 019613052
FREE Catalog. Boftom of the Barrel, 280 East Domenick
Sireat, Figme, NY 13440

WORTH \\/RITING FOR

896 SPAGE-EFFICIENT CABINET DRGANIZERS
Four color brochure describes how CABINET
MAID® glide-out cabingt organizers make items
kept in kitchen cabinets and bathroom vanities eas-
ier 1o see and reach. From Clairson Intermational.
Free

897 AUTOMATIC POOL CLEANER

Kraepy Krauly® cleans inground pools automati-
cally, eliminating hand-vacuuming. Comes with
money back guarantes, plus three-year warranty
cmrerin-: all wear. Free brochure, product pam-
phiet.

698 FREE LIGHTER

Yours for participating in an important new nation-
al study seeking smoker’s thoughts, feelings. Gon-
fidential questionnaire and fighter. Free

898 GARAGE DDOR SAFETY GUIDE

The Genie Company has creatad a safety guide for
owners of automatic garage door systams. Poor
door maintenance and faulty installation can cause
malfunctions. Learn how to properly maintain your
garage door and electric door opener for years of
trouble-free service. Freg

900 SELF-ADJUSTING SOCKET WRENCH

This light weight (425 grams) et durable Self-Ag-
justing Socke! Wrench comes complete with an
adapter to fit a majority of size ranges. Improved
technology in torgue withstandability allows up to
1100 Ibs of torque at maximum opening. Free
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901 SAVE ON YOUR UTILITY BILLS

Make a big difference in your year-round comfort
and your utility bills! Learn how #asy itis to seal ev-
ery crack and gap in your homa's exterior im an
easy-to-read, illustrated brochure from MACCO,
the Makers of Liguid Nails. New Do-It-Yoursaifer's
Guide to Exterior Cavlking, Free

902 HOW TO FINISH WOOD

Color brochure features comprehensive, step-by-
step directions for wood finishing with WATCO
Danish 0il Finishes. Highlights include: color
chart, finishing tips and trouble shooting sugges-
tions. Free

| Popular Mechanics 591
| Box 1718, Sandusky, Ohio 44870

| Please sae that | receivn the iems checked below

903 HOBBYIST CATALOG

Edmund Scientific’s 112 page catalog contains
over 3,200 products for the hobbyist, gadgeteer,
and educator-featuring telescopes, weather in-
struments, fiber oplics, magnifiers, high-tech sci-
ence toys, plus many items suitable for stience-
fair projects, Free

904 1991 DODGE TRUCKS

Send for our new catalog to leam more about the
fuli-line of Dedge Trucks including the mid-size
Dodge Dakota, fullsize Ram Pickup and the Cum-
mins Turbo Diesel. Information on horsepower,
torgue, towing, payload ratings and more, you'll
discover why they call it Advantage: Dodge. Frae

|

I
| ] 898 [ Total money for priced items § |
| O 897 [ 902 1
| O 898 ] 903 Service Charge § 10

899 904

[ B 900 O Total money enclosed § |
: Total items requested :
: Marne (Piease Print) :
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I |
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COMING NEXT MONTH

WORLD'S FASTEST PLANE,
FAST SHOES, QUICK CARS

. World's Fastest Plane

Flies Again

After abrief “retirement,”” three Blackbirds are
' at work again pushing the envelope at

Mach 3. Come for a supersonic ride.

Hot Feet

Are those 5100-plus sneakers high tech or
hype? Our tough toe-to-toe test of the five
top-brand multisport models evaluates value
for the dollar. And we name names.

Road Work

Wheel and deal with a car office system,
complete with computer and FAX machine,
- thatinterfaces with your cellular phone.

M i o e $29. 0 o o vesirs, Cansida arel all
Fﬁn—:‘.—-& by Cansela Foﬁ Windeee, Ort. |

a8 second-matter at
qu-hrﬂuhm P.0. Bax TIT0, Red Cmk, 1A 61581,
140
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it Do

What We Learned

Iin The Guif War

Here’s an in-depth look at the technology
that gave us the battle edge in command and
control, defense and firepower.

Go Ahead, Make My Porch

Build a complete porch from scratch and blend
it into the style of your home. Or, use our
guide to refurbish your existing porch.

Buick LeSabre Owners Report
Buick ranks consistently with Mercedes, Lexus
and Acura in quality. So says the J.D. Powers
car-research organization. Read our report on
what owners have to say.

UnrbndStm.l.rd
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The answers to your insurance questions can be complicated.

Or simple.

Insurance terminology can often be confusing. Which is why a Prudential agent will answer as many gquestions as vou have,
A5 Many nmes as Vol want m I;I.'L'I'jl.d.l} wirds Vou can understand. So Vou can get vour insurance needs off the l_:mund

' Theﬁudentml@

Your picce of The Rock” We wor't let vou get i, until vou've got ic”




XTRACAB SR5 V6 B

“FLAT OUT, NO OTHER TRUCK
CAN TOUCH IT”

There’s a certain breed of truck owner who accepts nothing
short of the best. Its for them that Toyota proudly introduces
the 1991 Xtracab SR5 V6. Up front, Toyota's famous 3.0-liter
OHC, EFIV6 is standard equipment. With 150 hp and 180 ft.-Ibs.
of torque, its performance is the stuff many truck owners only
dream of. In the back, a rear-wheel Anti-lock Brake System
(ABS) helps keep that performance under control. It also stan-
dard. In fact, Toyotas premier pickup is so loaded, you'll soon
realize that the only thing it doesnt have ... is competition. Call
1-800-GO-TOYOTA if voud like a truck brochure or the location
of your nearest dealer.

“I love what you do for me!

& TOYOTA




