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TOUGH 89 BIG FORD PICKUP-

AMERICA’S BEST-SELLER.

Year after vear, Amenicans have
chosen tough Ford pickups over all
others* And they're satisfied with
their choice — because Ford has the
highest percentage of repeat buyers
of any full-size pickup!** Last
vear Ford's F-Senes pickups beat
Chevy agam by a big margm. That'’s
truck leadership! Ford's built aero-
dynamic, Hi-Tech and tough —
and even better for 1989!

BIGGER ENGINE,

MORE TORQUE!
Ford's pickups offer a bigger standard

Six — with 10% more torque
than Chevy. V-8 range from
maost powerful small gas V-8 to
biggest diesel m any pickup.
Only Ford pickups offer four
multiple-port electronic fuel-
injected engmes. When properly
equipped, some Fords are rated
to tow a 12, 5(0-lb. trailer.
COMFORT, CAB CHOICE.
Only Ford offers a complete
range of cab choices. There’s a
regular cab, SuperCab and 4-door
CrewCab — with single or dual

rear wheels. The mtenior of all Ford
cabs are roomy and comiortable.

BIGGER CARGO BOX,

MORE PAYLOAD.
Ford gives you a larger, wider,
deeper pickup box than Chevy.




Chevy's for each senes — up
to 1,000 [hs e
L {91 EF] Six
- : b 145-hp.
Fords :'!lhrl come with standard 5. 0L EF1 V-8
equipment the Chevy C/K doesn't. 1

Frmu es

optional Hl'l|:-.' on L' v
Ford was first with rear Anti-lock
brakes, aerodyna styling,
and 4x4 Twin Trac tion Bes am
independent front suspension.
Now's the time to buy or lease a ‘
tough Ford pickup! L
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senies of surveys of '81-'88
miodels designed and bl
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“Quality 1s Job 1
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TheStanley Tools Home Improvement Challenge takes another step in helping
you do-t-yourselt. We're g qu you a choice of five Hometime home improvement
a.f:dﬂoiapﬂs free*Each videogives step-by-stepinstructions for projects
suchasCommonHome Repalrs Paint & Wallpaper and Electrical. &
' You'll also have an opportunity to win the Stanley Tools
' Home Improvement Challenge contest. It's our biggest con- 3
B test ever, with prizes that include a $20,000 home improvement, g™
10 Chevy trucks, 100 Hometime video libraries and $10,000 worth of Staﬂlw tools.
e Tobe a part of the Stanley Tools Home Improvement Challenge, just purchase
any of the fea ured tools from a participating Stanley dealer and pick up a request STANLEY
fr:)rm It ruuld bea m:w r-‘dLJCﬂtIUFId| e 'Hru:ru:r:

helps you do things right:
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22 Car Clinlc Got a car question? We've got the answer.
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42 Motorsports New talents mean big budgets.
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Powertrains, key models and refinements highlight
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America’s '89 new-car story goes beyond skin deep.

98 Volkswagen Passat Our firsthand drive report
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115 The Better Home
® How to regrout ceramic tile
® Homeowners' Clinic ® Appliance Clinic

SCIENCETECHNOLOGY

13 Tech Update The latest in space, electronics, military.
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DITOR'S NOTES

n F YOU'RE not a scuba diver, until now you've had a slim-to-none chance

of ever seeing any of the ocean's wonders up close and personal, Yes, you

might see some things on television, perhaps, or in one of the undersea
exhibits such as the Living Seas Pavilion at Disneyworld's EPCOT Center, But
that's a fur cryv from actually penetrating the ocean's depths and observing other
life forms face to face, Scuba enthugiasts were the only ones capable of such inti-
mate contact with the inhabitants of the briny depths. But now, thanks tothe in-
ventiveness of PhillipJanea of Hyco Technologies, and other entrepreneurs, the
sea’s treasures will soon be aceessible to all of us, Infact, you ean take a trip right
now in a submarine off Grand Cayman Island. And you'll see sights you never
thought vou'd see. But when the new generation of glassed-in, clear-walled
sightsecing subs arrives next vear, the vessels will "revolutionize the submers-
ible industry,” asJanea likes tosay, To get this month's cover story, regular con-
tributor Greg Pope traveled to Grand Cayman Island to take a ride on a current-
Eeneration tourist submersible and bring you a full report on what's coming.
You'll find this intriguing
article on page 68. . . . Fall
brings with it not only a vigor-
ous snap in the air and golden
leaves, but also the new-car
season. And this issue, like
every October issue for ump-
teen years before, is our do-
mestic new-car issue (we'll
bring vou the imports in De-
ecember). To bring vou the two
i articles on the 1989 new cars
Auto Editor Swan chats about Chevy's futuristic Ven- (pages 61 and 93}, our Auto
ture with engineer Betsy Jackson at GM's Milford, Department editors, writers

Michigan proving grounds. and photographers, headed up
by Automotive Editor Tony

Swan, traveled literally around the world—Detroit, Phoenix, Los Angeles, San
Franeiseo, White Sulphur Springs, Burlington, Geneva, Paris, Stuttgart, To-
kvo, Osaka. The list, and the expense reports, go on and on. It cost alot of money
and a lot of man hours, But it's the only way we can bring vou the firsthand infor-
mation vou expect. In the course of fact-gathering, oureditors drove not only the

current crop of 1989 offerings,
but also several prototype cars
of the future. We think the ef-
fort was well worth it. [ hope
you agree. . . . Speaking of
cars of the future, you'll §
remember our series earlier
this vear titled, appropriately
enough, “Car Of The Future.”
In the series of six articles, we
chronicled much of the tech-
nology that will be in the next

Bssicson niiﬁ*‘“m“hzlu"’ng' This Is what our Buick Riviera looked like when we
perhaps around the year * began our praject. Check page 71 to see how we

As we discovered, much of the made it into a car of tomorrow.
technology exists now. It just

hasn't all been packaged into one ear yet, Sounded like a good project for our
Automotive and Electronies Departments, so we decided to build our own ver-
sion of the car of the future. Much of the future lies within the world of electron-
ies, s0 we wanted to start with today’s most eleetronically sophisticated automo-
bile. Right now, that's the Buick Riviera, which incorporates such nifty items as

dash-mounted computer sereens and on-board computers that talk to each oth-
er, You can see the results of our project on page ﬁzr

71. A navigation system, rear-vision video capa-
Oldham

bility, and lots of other hardware transform our
once-sedate Riviera into a peek at the future.
You'll have to decide for yourself what's more
appealing—today or tomorrow. "Til next time,
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majority agreed: No nicks. Noauts. No kidding. e ——mMmMm—m————————————————— 1

That'’s because Cut Guard is the only shave
cream with an exclusive “friction-reducing” sys-
temn so advanced, it’s got a patent pending.

Of course, nothing can protect against razor
cuts caused by a poor edge or an unsteady hand.

But if you don't agree that Cut Guard gives vou
a close, comfortable cut-free shave, vou get vour Ty
maney back” So clip the coupon. It might be the o
last cut you make.
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A Personal Coupes Speakout

AGREE totally with your con-
elugions in the PM Comparison

Test *American Flyers"” (page

109, June '88), especially in the last

paragraph on the Ford Thunderbird

Sport. ['ve always loved the looks and

styling of the Turbo Coupe and desired

the HO V8 of the GT Mustang. Ifthey

combined the two they'd have the ulti-
mate American Flyerindeed.

BRET A. GEREN

SAN DIEGO, CA

I enjoyed “American Flyers." I'm

pleased to see Detroit building cars of

this caliber.

However, this arti-
cle reaffirmed my be-
lief that front-engined,
VEB-powered, rear-
wheel-drive automo-
biles will be around for
quite awhile. The
Thunderbird is the
longest, heaviest,
most powerful and still
gets the best mileage!
So much for the front-
wheel-drive/small-en-
gine concept. Long af-
ter CVJs and turbos
are worn out, the V&in
the Ford will be humming right along.
In the long run, I think this is what
most Americans want—a car they can
drive for some time and do basic ser-
vice on themselves,

GORDON SMOKD
HIGHSPIRE, PA

[ have looked at and driven all the cars
in your comparison test. I found the
Chrysler LeBaron Turbo to be peppy
and to be a good handler, but found the
car to be totally uncivilized. I found
the Buick to be a nice car for an old lady
who wants people to think she is young
again. I, too, liked the Grand Prix SE
and the Olds Cutlass Supreme Inter-
national Series but found them to be
somewhat underpowered. | also found
that neither the Olds or the Pontiac
could mateh the Thunderbird in fit,
finish or quality of materials used or
overall build quality. My decision—to
wail for the 1989 models when the
Thunderbird will be “all new” and the
Pontiac and Olds will, I hope, have

more powerful engines and a lot of the
bugs worked out.

PHILIFC. DENISE

BROOKLINE, MA

American Flyers indeed! Great to look
at, but would [ ever buy one? No way.
Why not? Because the mileage is so
awful. It really is unconscionable for
Detroit to continue building low-mpg
cars. 1973 will repeat itzelf. I'll keepon
driving my 40-mpg Corolla.
FATTY MILLER
PITTSFIELD, NH

. Goin’Like 60
Your comments in the
PM Perspective part of
the *LeBaron Owners
Report" (page 108,
Aug. '88) about the age
of owners (“fully 40
percent of LeBaron
coupe buyers are over
60} should be brought
to the attention of mar-
keting experts. When
drivers reach the gray-
hair stage, they don't
necessarily change
auto-buying habits.

['ve had my share of convertibles,
XLs, XR-Ts, Rivieras and so on. And
they've had all the bells and whistles
—big V8s, turbos and more. Now I'm
supposed to be a hot prospect fora
Crown Vietoria or a Caprice. No way.

Someday the experts will under-
stand the over-60 market for cars, and
other goods and services.

By the way, I like the LeBaron
coupe but it's not in the same class
with my Supra.
GREENVILLE, 3C

1 enjoyed your article on the Chrysler
LeBaron, but was really surprised by
your statement about older buyers.

I bought my Camaro Berlinetta in
"T9 and keep finding it more and more
fun to drive. My son hot-rodded it a
bit, but it's all mine and my vanity
plate says so. My car is nimble, power-
ful, quick to reaet, easy to control.
What more eould a T3-year-old woman
driver want? JULIET H. CULBERT

MERRITT ISLAND, FL
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What others ask
when you buy a tire.

How much do vou
What size? have to spend?




What
when you

How many miles

do you drive?

Do you carry

heavy loads?

Are there hills
where you live?

We know that price is
important, but before you buy

tires from a Goodyear retailer,

they'll ask you a lot more than
how big and how much. There

Do you have
front-wheel drive®

Do you use your car
to tow anything?

Where do you
like to vacation?

VOur car?

are a numberofother questions
to be answered. They'll ask
about what you drive, where
you drive, and how you drive.
And because Goodyear makes

buy a tire.

Do you have
children?

How long do vou
plan on keeping
your car?

Who else in your
family drives

asks

On what kinds
of roads?

your street

Do you like
to drive fast?
Ete, ete, ete...

sO many tires, no matter what
you answer your Goodyear
retailer will be able to recom-
mend the perfect tire for you.

Nobody fits you like Goodyear.

GOODYEAR

Do they plow

in the winter?



1IME MACHINE

75 YEARS AGO: OCTOBER 1913

Barrow Boats

The sailing wheelbarrows of
China tacked across PM’s
cover 75 years ago, early
evidence of an emerging spir-
it of curiosity. Shensi farm-
ers could deliver up to 1500
pounds of produce with little
effort when a 20-knot breeze
filled their monowheeled
riggers. Stern sheets
could be easily manipulated
to allow the wheelbarrow to
sail at right angles to the true
wind direction. Reefing ar-
rangements permitted sta-
bility and control in a blow.

50 YEARS AGO: OCTOBER 1938

“Rec” Tech
Here at home, the advent of
the internal eombustion en-

gine was opening up a wide ¢

range of recreational possi-
bilities. Speedboats natural-
ly led to aguaplaning, a

watersport we introduced to [SSeE
a fun-hungry readership. &=

Standard equipment: a 6-ft.
¥ 2-ft. plank. The board was
attached to a simple bridle
system fastened to the stern
cleats of a motorboat. The
lone rider grasped the dual
reins to maintain balance and
skimmed away at the exhila-

rating elip of 35 mph. We also
took care to admonish: “This
new sport is hardly to be
recommended to women and
children . . . "

Plane Crazy

Continuing our fasecination
with flight, PM’s cover 50
years ago captured the air
racer: a stripped-down,
beefed-up projectile that a
pilot “wore" as he sprinted
around the pylons., We took
our readers into the cockpit

with Art Chester—and sur-

altitude, then glide to the
nearest aerodrome for a
dead-stick landing. We also
peered behind the scenes at
the National Air Races,
where private American in-
novators struggled to
keep pace with state-sup-
ported entries from Eu-
rope. Making do with

Trike Tracks

Demonstrating the kind of
inventiveness that would one
day make California famous,
a PM reader fashioned this
recreational vehicle for his
granddaughters. The micro-

trailer had to fit two little

girls and their less-than-

vived a blown erankease that | fixed-pitch props, we
nearly shook the wings off. A | showed how American =
brisk 250-mph airspeed | pilots were retrofit-
saved the hour when Chester | ting in-line Liber-
was able to switch off the | tysand Allisons in
550-cu.-in. powerplant of his | a push to avia-
flying gnat, climb to a safe | tion's outer limits.
25 YEARS AGO: OCTOBER 1963
Back To Basics Hands On Air Foree fighter-weapons

POPULA
MECHANICS

Our conelusion after a prov-
ing-grounds torture test of
Detroit's '64 model year? The
automakers had finally aban-
doned style in favor of sub-
stance. Finicky pushbutton
automatie transmissions
were out. Single driveshafts
were eliminating multi-uni-
versal designs.

The emphasis was on
roominess, stowage capaci-
ty—and subtle improve-
ments under the skin, like
the Buick Special's squeak-
damping body mounts.

We also gave our readers a
glimpse from the cockpit of
an F-104 Starfighter, the
Mach 2 interceptor then be-
ing outfitted for a ground-
attack role. Aviation Editor
Kevin Brown played back-
seater to pilot Charles E.
Tofferi, winner of the 1963

meet. The mission? Demon-
strate aerial tactics in the
California high desert from
the 104's menu of munitions.
PM was even treated to a
trestop delivery of a simulat-
ed nuclear bomb. Anything
to get out of the

POPULAR MECHANICS & OCTOBER 1988
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HAMPTON, VA—Man's

Research Center.
Launeh of a 6-million-
pound Mars vehicle from low

Earth orbit, instead of

Earth's surface, would save
propellant. Heavy-lift bo

ers could transport the
construction materials. A

Space Station assembly hangar
|above)with co-orbiting propel-
lant tank farm. Sprint [right)
with rwo reusable boosters.

POPULAR MECHANICS  OCTOBER |'988
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TECH UPDAIE

PR ILLLSTRATIONS BY ED W

Station-based ha

house the Mars i
assembly, while a co-orhiting
eryvogenic propellant tank
farm stored fuel.

The p that figures
prominently in the Langley
study iz the so-called Sprint
vehicle. Its huge dish-like
aerobrake surfaces would

liminate fuel-eating propul-
sive braking. Sprint would
takea vear to reach Mars.,

(Maore Tech Update on page I4)

I3




TECH PDATE

Made Easy
LOS ALAMOS, NM—A
government researcher has
achieved a breakthrough in
electrically condueting plas-
ties, Acetylene fibers must
be straightened to conduet
efficiently, but the process is
time-consuming and diffi-
cult. Matt Aldissi injects
acetylene gas into a magnetic
field. The acetylene forms
long moelecular chains that
the field pulls straight.

Levitating With Ultrasound

NORTHEROOK, IL—Techniques for sus-
pending materials with ultrasound are under
investigation at Intersonics Corp.

A beam of intense sound pushes against any
object it encounters, Two beams ean interfere
with each other, canceling their energies and
forming an energy well, An object in the well
feels no acoustic foree, but can't drift out be-
cause surrounding forces push it back in.

The phenomenon will allow containerless
processing of glass preserving its nonorderly
arrangement of molecules, Container walls
touch off crystallization,
ruining glass's superior
properties. One potential
application: hydrogen-
filled glass spheres for fu-
sion reactors.

Electron micrograph [x2000] of
magnetically aligned acetylene.

L LEVTTATION CAVITY

CHESERVATION PORT

EMNERGY WELL

LEVITATED SPHERE

SOUND WAVE FROM GENERATOR
REFLECTED SOUND WAVE

TGN

IMNSLILATION

CERAMIC LLTRASOUND GEMERATOR
Uitrasonic beam and its reflection
Interfere to form energy wells,
largest of which holds object.
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KINGSTON UPON THAMES, ENGLAND—Hostile heli-
copters and tanks could face an unprecedented new air threat
in & close air combat plane conceived by British Aerospace.

The small, agile battlefield aireraft—S ABA—would rely on
two counter-rotating propfans for high thrust at low speeds.
Canards would enhanee maneuverability. Other design erite-
ria include a 10040-fi. takeoff requirement and a minimum turn
radius of 500 ft. at speeds as low as 120 knots.

British Aerospace asserts that the plane would be able to
outmaneuver anything within range of its air-to-air missiles.
Equipped with Maverick air-to-ground missiles, SABA could
easily become a tank killer to support friendly troops. The
U.8. Air Foree is currently debating close air support needs.

Space Scope Mirror Cleaner

SEATTLE, WA—Boeing
Aerospace is developing a
telescope that cleans itself,

Under an Air Force con-
tract, Boeing is integrating
mechanisms that remove
contaminants from a space
telescope's mirror, Such con-
taminants include rocket-ex-

haust particles and conden-
sate from nearby gases. The
system will use an infrared
laser beam to spot space dirt.
Ultrasonie transducers on
the mirror's back will shake
off particles. Finally, an ion
gun will sputter a pulse of
ions across the mirror to re-
move molecular films, The
system will help avoid sur-
face failure in space-based
seientific and strategic-de-
fense opties.

Testing sys*em in
vacuum chamber,

BOEING PHOTD
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Brighter Lasers
On

LAUREL, MD—Finger-
nail-size lasers that emit visi-
ble light may emerge from
research in the Applied
Physics Laboratory at Johns
Hopkins University.
Semiconductor lasers are
commonly found as chips in
supermarket checkout scan-
ners and compact dise play-

Ins' Kistenmacher and Bry-
den with optical apparatus.

TECH UPDATE

ers. When an electric charge
is applied to such a chip, it
gives off laser radiation in
infrared wavelengths,

The semiconducting mate-
rial in these infrared lasers is
gallium or aluminum arse-
nide. Semiconductor lasers
that emit shorter wave-
lengths of visible light
require nitrogen-based com-
pounds such as gallium ni-
tride. The problem: Making
these compounds requires
high temperatures, and the
nitrogen tends to evaporate.
The resulting imbalance
means the material can't be
treated to make the slightly
positive and negative layers
of a semiconductor.

The Hopkins researchers
have beaten this obatacle by
showering metals with an ar-
gon ion beam in the presence

1 of nitrogen. The beam's im-

pact furnishes the energy
needed to make metal ni-
trides at low temperatures,

Possible applications in-
clude flat-sereen televisions
and optical storage devices
with greater capacity.

Armored Mortar

Automatic loader will feed tipped-muzzle mortar !n Z-man vehide.

EAST ALTON, IL—A team
of defense contractors led by
Olin Ordnance are develop-
ing a mortar that gunners
can operate from within a
diminutive tracked vehicle.
FAMS—short for For-
ward Armored Mortar Sys-
tem—involves a separable
segment of barrel at the mor-
tar's muzzle end, The seg-
ment can be tipped forward
to allow insertion of a firing

round. When the segment is
cloged, the round drops down
onto the firing pin.

Subcontractors are pro-
viding an assortment of 120-
mm ammunition, including
antiarmor mines, smoke
bombs, sensor-fused muni-
tions and fiberoptically guid-
ed projectiles.

The system should en-
hanee battlefield survival of
mortar crews.

Hitting The Beach In The 1990s

WASHINGTON, DC—Amphibious assault planners will soon
benefit from increased tactical flexibility, as technology
catches up with military requirements.

Last spring, the long-awaited rollout of the Bell Boeing V-22
Osprey took place in Arlington, Texas. The hybrid transport
vehicle—with a combat radius of over 1000 miles—will make
over-the-horizon amphibious assault a real option.

Maturally, the Marines are Bell Boeing's first and biggest
customers, having ordered 552 of the tilt-rotors. Delivery will
begin in 1992. Outfitted for rapid deployment, each Marine
V-22 can insert 24 fully equipped troops or 5 tons of assault-
support cargo. An Air Force special operations version is also
under development.

Meanwhile, both the Navy and the Army have resurrected
the concept of the air-cushion

T

Huge wingtip prop-rotors and twin tall boom distinguish Osprey. ..

Navy's LCAC shuttles troops and cargo from ship to shore and Inland.

transport platform—the Navy with its LCAC (Landing Craft Air

Cushion), the Army with its LACV-30 (Lighter Air Cushion Ve-

hicle). Both are essentially amphibious high-

speed barges. But a new generation of ACVs

—racently introduced by Textron Mariner

Systems—promises to expand the role of the military hover-

craft. Designated Eagle, the 4- or 6-man craft will take on a

broad mission profile, including surveillance, infiltration, com-

mand and control, and search and rescue.

The trend toward hovercraft miniaturization could lead the
special operations community to adopt a 2-man model
akin to off-the-shelf civilian sport models. At the other end
of the spectrum is the Soviet Union’s Pomornik-class air
cushion landing craft, a well-armed 187-ft. vehicle with a
350-ton displacement,

PR ILLLISTRATICIN BY DEAN ELLIS
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Burt Rutan’s
Reno Racer

MOJAVE, CA—The latest
from Scaled Composites,
Inc., is this Voyager-esque
prop plane for the 1989 Reno
air races. The Pond Racer
features canted surfaces on

attempts.

the tail booms for extra sta- Pond Racer |below) with record-
bility during speed record holding P-5 Mustangs. Nissan V6
(abowve| will power the plane.

TV Glasses For Poor-Sighted

BALTIMORE, MD—Digi-
tally enhanced images to help
patients with impaired eye-
sight are under development
at Johns Hopkins' Wilmer
Eye Institute, The project
will result in eyeglasses fit-
ted with miniature color

FIBER

IMAGING LENS

Optical fibers carry
pictures to minlature
solid-state cameras.

data that flow to

liguid-crystal displays.
Infrared eye trackers
make images follow
£ye movements.

TV INFRARED EYE TRACKERS

CIRCLITRY

RECHARGEABLE
BATTERIES

screens. In a battery-
powered beltworn process-
ing pack, tiny cameras will
produce images in real time.
It's derived from NASA's
telerobotic sensory systems,

LICUHD-
CRYSTAL
DISPLAYS

VIDED

NEW YORK, NY—A new
contender has entered the
fight against foot fatigue.
Reacting to the success of
Mike's Air line, Converse has
introduced "Energy Return”
to cushion athletic shoe
soles.

The material is actually a
polyolefinic foam, derived
from a heavyweight relative
of trash-bag polyethylene.
According to Converse, the
material is lighter and bounci-
er than the polyurethane
foam used in the Air
shoes, and more

resilient than ethyl vinyl ace-
tate foam in other brands.
But Ilinois inventor Ken
Welter says new foams are
all hype. He's patented an in-

sole insert based on a plate of
spring steel. Welter claims
that the insert, mounted un-
der the heel, returns 100 per-

A

POLYOLEFINIC

New Ways To Put Pep In Your Step

cent of the downward force in

shoe manufacturers are

a stride, while cradling the | turmned off by the steel-cush-
rear of the fool. Steel is also | ion concept, Welter says
more durable than plastic | marathon runners and hikers
foam. While admitting that | like his prototype.
Welter sayz nothing's
maore efficient than
spring-steel inserts.
MSOLE
SPRING-STEEL
PLATE /f
URETHANE
SUPPORTS

[
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HERE’S $100
FROM TRANE

And that's just the beginning of your savings when
you buy a Trane XL 90 high effidency gusnznm

Get a one-hundred dollar rebate. Buy and install a Trane XL 90 high efficiency
gas furnace between Augiust 29 and November 19, 1988, and Trane will
send you a rebate check for $100.

Save on home heating for years to come. The XL 90 delivers a lot more warmth
for every fuel dollar than older, less efficient furnaces. So, if your present
furnace is getting on in years, it can pay to replace it now with a high
efficiency XL 90. Then, every winter you'll enjoy the unmatched comfort
of gas heat at big savings.

Call your Trane dealer. \Why wait? Upgrade to a high efficiency Trane gas
furnace and start saving right away. You'll find your Trane dealer listed
in the Yellow Pages.

= TRANE ‘ccinvc XL 90




BURBANK, CA—The Cus-
toms Service will soon be
tracking suspected drug run-

OCTOBER 1988
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Airborne Smuggler Spotter

ners with a P-3 Orion patrol
plane that Lockheed has ont-
fitted with early warn-

ing and control equipment.
Radar signals and data
from an identification friend-
or-foe (1FF) transponder in-
terrogator will feed into the
plane's computer. A display
terminal will map out targets
and distinguish planes that

return [FF messages
from potential smug-
glers who don't
respond. The modified P-3
also offers low-cost military
early-warning capabilities,
suys Lockheed.
Rotodome on P-3 [left) houses

traciks targets,

radar. Flat-screen display [right]

PASADENA, CA—A versa-
tile generic spacecraft could
handle the deep-space ex-
ploration projects for the
1990s, say Jel Propulsion
Laboratory engineers.

Called Mariner Mark Il
(MMII), the modular craft can
be reconfigured to accommo-
date scientific packages fora
varisty of targets—comets,
asteroids, the outer planets
and their moons.

Mission requirements call
for the craft to maintain its ori-
entation during flight. Articu-
lated, movable platforms will
permit long-term instrument
pointing, while a high-gain ra-
dio antenna faces back at
Earth. The craft must also
carry additional propulsion to
position itself for target ren-
dezvous.

To meet these and other
criteria, MMII will use proven
hardware, leflovers from pro-
jects like Viking, Voyager and
Galileo. But the project will
also require new technology.

The crafi's command and
data subsystem will capital-
ize on loday's supercompact
microprocessors and memo-
ry. Waste heat from the radio-
isotope thermoelectric gen-
erators will feed into a new
temperature control subsys-
tem. Other newly developed
components include a fiber-
optic gyro, star tracker, atti-
tude-control system and
instrument-platform actuator.

MMII's first incarmation will

probably be Comet Rendez-
vous Asteroid Flyby (CRAF).
Though launch date and tra-
jectory will depend on fund-
ing, the craft will go up aboard
a Titan IV-Centaur G' ex-
pendable booster.

Under current plans, the
craft will fly through the
main asteroid balt,

CASSINI

Spacecraft add-ons differ: Cassini has bigger antennas, probe
and relay antenna [not shown . and science packs.

Special Report: All-Purpose Spacecraft For Science

passing by 170-mi.-wide
Eunomia. After visual and in-
frared mapping of the aster-
oid, the craft will perform

some deep-space propulsive
maneuvering to bring it into

ruﬂ.ﬁNE‘l’DMETER

/j | WAVE

formation with a comet called
Wild 2.

As CRAF approaches the
comet, scientists will gauge
the risk of damage by rocks or
ice fragments near the com-
et’s nucleus, Then, for about
a month, the spacecraft will
orbit the comet only 30 miles
from the nucleus. During this
phase the craft will map the
nucleus, search for a spot to
inject the penetrator probe,
and analyze the surrounding
dust, gas and plasma. Forthe
next three years, CRAF will
fly alongside Wild 2 as the
comet arcs around the Sun.

A second MMIl craft
—named Gassini after the
17th-century astronomer
—will orbit Saturn. MMII's
modularity will allow two of
the craft's four propellant
tanks to be replaced by a
probe and its relay antenna.
Developed by the European
Space Agency, the probe will
touch down on Titan, Sat-
urn's satellite whose nitro-
gen-rich atmosphere |s
believed to resemble that of
Earth before life arose here.

Other MMII projects may
include asteroid rendezvous,
Uranus flyby/probe, and
comet nucleus sample-returm
missions.

The use of standard-issue
spacecraft with individual-
ized science packages
should allow NASA to fulfill its
planetary goals with great
financial efficiency.

JPLILLLISTRATIONS

POPULAR MECHANICS » OCTOBER 1988



JOIN THE NAVY
SEE THE FUTURE

Join today’s Navy and you'll
see a lot more than the world.
You'll discover a world of train-
ing, challenges, and responsibility
that can prepare you for the
future like nothing else can.

The Navy offers you hundreds
of high-tech jobs in important
fields like nuclear propulsion, com-
puter technology, electronics and

aviation. Burt the Navy offers vou

something even more important:

teamwork, discipline, leadership,
and confidence. The qualities
you'll need to make your future
brighter.

Add to that the respect you'll
earn as part of a top-notch team,
and the Navy looks like a great
place to launch your future.

See yvour Navy recruiter today
or call BO0-327-NAVY.

HL"I VOLIT COIrse IH T LOIMOTrTow
in today’s Navy.

NAVY

You are Tomorrow.
You are the Navy.




CAR CLINIC

Taurus “Steam” Engine

HAVE A problem | coolant. Is antifreeze just dis- | sition. The repair, which is | shoulder harnesses as being
with a 1987 Ford Tau- | appearing into thin air? outlined in Technical Service | safer than the comfort-posi-
rus GL 4-cylinder Ford has had a problem | Bulletin(TSB)88-8-8, iscov- | tion type.
engine. On three separate oc- | with this type of coolant loss | ered under the terms of the Danci In
easions since I bought this | {and also oil leakage) in en- = basic warranty and power-
car 10 months ago, the dealer | gines of the 1986-88 Taurus, | train provisions of the war- The Dar
has failed to find out why it | 1984-88 Tempo and Topaz, = ranty. If the warranty is no | | own a 1985 Dodge Omni
has lost 4 gallons of coolant. | and 1987-88 Sable and Aero- | longer in effect, but you're on | that stalls repeatedly until
The dealer swears there are | star. I said “had,” because | record as having reported the | the engine warms up. The
no leaks and there is no trace | once the repair 'm about to | condition before the warranty | dealer recommended a car-
of antifreeze in the oil. A per- | describe is done, the trouble | ran out, the repair is also | buretor cleaning and then an
gon I work with owns the | usually goes away. covered, overhaul, both of which did
same model car and has the In the case of models with Ag for those cars equipped | nothing. Now he wants to in-
same problem. Do you know | 2.3- and 2.5-liter engines, | with 3-liter engines, the re- | stall an electrie fuel pump,
of others? Where is the anti- | which includes your Taurus, | pair is to install a new head | which is quite costly. I'd go
freeze going? coolant can seep from the en- | gasket and new head bolts. | along with this if I could be
FRANKFERRER | gine af the cylinder head-to- | The document you want to | sure it would help. Will it?
PERRIS, CA | block mating surface and | draw your dealer's attention RICHARDT. NASH
vaporize as you're driving | tois TSB88-8-7. ASHLAND, KY
Let's assume your dealer has | along because of a deficient
gone by the book in an at- | head gashket. The leak can | Likes Tension If I were the dealer, the first
tempt to find a coolant leak. | usually be stopped by install- | My 1981 Citation, 1987 Cor- | thing I'd db is consult Drive-
He has pressure-tested the | ing a newly designed head | vette and 1988 GMC pickup | ability Test Procedures for
cooling system and has ana- | gasket (part No. ES83Z-6051- | truck all have seatbelts that | the 1985 2.2-lifer carburefed
Iyzed the oil for traces of | A) made ofa graphite compo- | annoy me. The shoulder har- | engine, which is a booklet
ness portion doesn't maintain | Chrysler published to guide

constant tension across the

mechanics in troubleshoot-

Filter Fill up chest. ing. The step-by-step proce-
Don't you just love sasy-to-do, Unlike the GM harness, | dures are very good in getting
no-time-at-all maintenance tips the harnesses in other vehi- | @ technician to settle on the
that help protect your car's en- cles I've driven, such as the | nubofa problem, especially if
gine? Here's one, courtesy of Jeep Wagoneer and BMW, | it's the electronic feedback

John Van Tassel of Gaines,
Michigan. It will get oll to the in-
nards of the engine in no time flat
during the first start following an

oil change.

"When changing your oil and

stay tight when I lean for-
ward to tune the radio or ad-
Jjust the heater or air condi-
tioner. With the GM harness,
I have to pull on the belt to
get it to snap taut across the

system of the carburetor.
Electronies, incidentally, is
nof the most common cause of
cold-engine stalling. An in-
carrect cold-engine (fast)
idling speed and a misad-

filter, remember to pre-fill the | chest again. Can the mecha- | justed or damaged automatic
new filter. Hold it vertically and | nism be modified to keep har- | choke are still more notori-
pour fresholl into it before screw- nesses tight? ous, as they always have been.

ing it on the engine.”

It's easy-to-do and doesn't
take any time at all, yet is the
sure way of eliminating that
lapse in time until fresh ol is
pumped from the crankcase to
the engine—during which parts

work without protection.

You're remembering to lubri-

STEPHEN R. BAILEY, M.I.
MONROEVILLE, PA

Itcan't be done. The “comfort-
position” chest harness, as it's
called, 12 a feature that auto-
makers figured would make
seathelts more acceptable to
people who felt uncomfort-

If the reasons for cold-
engine stalling given in
Driveability Test Proce-
dures fail to reveal the cause
for your problem, it's time to
look elsewhere. That's what
I've done to uncover fwo rele-
vant possibilities, neither of
which involves adding an

cate the gasket with fresh oil able when restrained. auxiliary electric fuel pump.

anyway, right? So you'll already Future vehicles, however, The first possibility (also
have a quart of clean oil opan as may soon have to be equipped | the least expensive) is to in-
you're installing the filter. It's a with full-time tension shoul- | stall a heated air-delay valve
great tip for bottom-rmount filters, der harnesses. This will be in | (part No. 4201385) in the vac-
but might be oo messy for side- line with the National High- | uum line to the heat-confrol-
mounts. way Traffic Safety Agency's | door vacuum diaphragm.

22

evaluation of full-time taut

{Please ture o poge 24)
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ONE
REATMENT

OPEMS
CLOMGLED
INIECTOS

RESTORES
1 LOST
| POWER

A

concrteario FUNEN
INJECTUR

CIEWNER

The power
to merge.

Do you trust your car to per-
form well on the on-ramp? Does
it accelerate smoothly? Hit cruis-
ing speed quickly?

If it doesn't, dirty fuel injectors
could be robbing your engine of
povver.

But one bottle of STP* Super
Concentrated Fuel Injector Cleaner
quickly dissolves deposits and
unclogs grimy injectors. It helps
restore lost power and improve
acceleration. Helps eliminate
tough starts and rough idling, too.
And it's so easy to
use, just add it to
your gas tank.

And when
your car performs
better, you feel
better about driving.
Now that's a nice
balance of power.

I3 s
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(Continued from page 28)

Failure of the heat-control door svatem
—aiso called the thermostatically con-
trolled air cleaner—is another reazon.

The heated air-delay valve keeps the
heat-control doorclosed fora longer time
to prevent cold air from creating freezing
conditions. Ice may be causing the heat-
control door to bind in a partially closed
position, creating a rich-fuel condition
that causes the cold engine fo stall. If this
rich-fuel condition is the reason for your
problem, installing an awxiliary electric
fuel pump as the dealer wants to do will
only aggravate matters. [f the heated air-
delay valve doesn't work, take it off the
engine and explore the second possibili-
ty. It involves modification of the choke
unit and installation of a new coolant
valve, solenoid kicker and thermal-bow!
vent valve. All parts needed to make the
repair are ineluded in a Driveability
Package carrying part No. 4419409, In-
structions on how to install them are out-
lined in TSB 18-33-86.

Play Misty For Me

Condensation sometimes forms inside
the headlights of my 1987 Pontiac Bon-
neville. The dealer refuses to do any-
thing about it, claiming it's normal.
Before I take action, I need verification
that it isn't supposed to be this way. Can

Nope. Your dealer has a point, These are
composite headlamps and condensation
on the insides of lenses is common. The
lamps, in fact, have vent tubes—one up-
per and one lower—attached to them to
keep condensation to a minimum. If the
tubes aren’t kinked or obstructed, con-
densation that forms when conditions
are right—that iz, lenses being cool
enough and ambient temperature being
warm enough—is normal and shouwld
not be cause for concern.

You may not have noticed, but after
the lamps are on for a few minutes and
the insides of the lenses get warm, con-
densation disappears.

GM’s Power
Steering Offer i

Few items in 25 years of “Car Clinic"
have gotten such a huge response as the
one about GM's power steering system
{poge 38, June '88),

To refresh your memory, I reported
that 1882-85 GM front-wheel-drive cars
are covered by the GM offer to repair a
power steering gystem that is powerless
for periods ranging from several seconds
to as long as 2 minutes upon starting a
cold engine, especially when the ambient
temperaiure is low,

Many peaple wrote to tell us their cars

you assure me? JOHN MONAHAN  were repaired [ree of charge, thanks to
LANCASTER,PA  us. Others wrote and said that their
Bull's-Eye Troubleshooting CAR :

B If the spot is widely dispersed and

in good shape. Nothing needed.
W Ifthe spotis concentrated and
the center is darker than the
edges, the fluid is starting to oxi-
dize. Replace it and the trans-
mission filter,

Aulomatic transmission fluid that's in good condi-
tion looks clear and doesn’t give off a bumed odor,
Contaminated fluid, on the other hand, is dirty or
cloudy looking and—phew! Bul when you think
about it, this long-standing method used by Satur-
day mechanics to determine the condition of transmission fluid doesn't provide a
way of determining whether fluid is just beginning to oxidize,

Ford Motor Co. advises pulling out the dipstick and allowing a few drops to fall |
on a paper towel. After a couple of minutes, examine the stain as follows:

red, pink or light brown, the fluidis (/)

n

o

/|

TRANSMISSION
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dealers told them “Car Clinic"” was all
wet—no such policy existed.

For those in the latter category, here
waord-for-word is the advisory issued by
General Motors:

“General Motors is making available
a special policy of 5 years or 50,000 miles
{(whichever occurs first) to cover a tempo-
rary reduction in power steering assist
on some 4.6 million GM front-wheel-
drive cars produced between 1982 and
1985,

"Some of the vehicles may experience
reduced power steering assist upon first
stariing the car, primarily in cold weath-
er. Once the system warms up—usually
in I or 2 minutes—normal power steer-
ing assist is restored. The phenomenon
dpes not occur while the vehicle is being
driven after warmup.,

"GM dealers will repair, free of
charge, power steering systems that ex-
hibit the problem for 5 years or 50,000
miles, whichever comes first. GM will re-
imburse owners who in the past paid to
have the problem corrected, within the
time and mileage limits of the special
policy, provided they present proper re-
ceipts fo their dealer.

“Specific models included are as fol-
lows: 1982-84 Buick Skyhawk, Skylark
and Century, Cadillac Cimarron, Cheuv-
rodet Cavalier, Citation and Celebrity,
Oldsmobile Firenza, Omega and Cut-
lass Ciera, Pontiae Sunbird, Phoenix
and 6000, and 1985 Buick Electra, Cad-
illac de Ville and Oldsmobile 98."

Time Marches On

I was at my brother's place watching
him change the engine oil and filter in
his 1987 Honda Civie.

He serewed a new filter on the engine
and then did something [ always
thought was & no-no. He placed an oil-
filter wrench on the new filter and tight-
ened the filter with the wrench.

I was taught that you tighten oil fil-
ters by hand and said so. His silence
maore or less told me to mind my own
business. [s he in for trouble?

DAVID ELLISON
EVANSVILLE, IN

By rights vour brother should have used
a forgue wrench. By not doing so, he may
indeed be in for trouble if he has over-
tightened the filter. Here's why:

Filters carrying the Honda name for
1885-88 Honda models specify in 1b.-fi.
how tight to make the filter. For most
1985-87 models that specification is 18
to 22 [b.-ft. For most 1988 models, itis 15
to 17 1b.-f1.

It's impossible for most of us to turn a
filter to this tightness without using a
wrench. Experiments conducted by
Honda found that unless a person has

POPULAR MECHANICS ® OCTOBER 1988

unusual strength, he's unable to turn an
oil filter more than 16 [b.-ft.—when the
filter is at waist level—and no more than
13 Ib.-ft. when attaching the filter to an
engine in a car from underneath. And
even less, I'm sure, when your hands are
greasy from removing the old filter.

The reason Honda is specific about
tightening a filter is to prevent an oil leak
if the filter isn't tightened sufficiently,
But even more 80, it’s to prevent damage
to the metal surface that comes into con-
tact with the seal of the Honda oil filters.
In some cases that surfoce is an alumi-
num block—in others it's an engine oil
cooler. If the filter is overtightened,
which is possible to do when using an or-
dinary oil filter wrench rather than a
forgue wrench, these surfaces can be eas-
ily damaged. Then a very expensive re-
pair may be needed.

Aftermarket filters designed for usean
Honda engines don't specify tightening
with a torque wrench—just hand tight-
ening. Engineers at Honda offer no
advice about this, stating that the recom-
mended filter for Honda engines is one
that bears the Honda name. ™

SERVICE TIPS
W Tokeep from feeling awful one of these
days when you find a crack in the hood of
your chenshed 1885-88 Corvette, check
ta see if the hood touches the forward end
of the inlet-manifold plenum, A new ple-
num (par No. 10108443) has been issued
o pravent this potential occurrence.
W If you think your Camry or Celica is us-
ing too much oil, you may have a point i
it's equipped with a 25-E engine. New
valve stem seals (part No. 30913-02075)
and new piston rings (part No, 13011-
74021) have bean issuad o reduce oll use
to nil.
B Ford TSB 88-12-3 Instructs dealers 1o
install asrosol-foam insulating material
between the two metal panels that com-
prisa the lloor pan (o slop a popping noise,
called “oil canning,” below the brake ped-
al ol a 1988 Scorpio.
W Chrysier 1988 models equipped with 4-
cylinder angines, turbos and automalic
transmissions that die al idle when the en-
gine |s warmed up and the air conditioner
or defraster is angaged may need a diffar-
ent single module engine controller
(SMEC). S0 says TSB 18-05-88. What no
T58 says—to date anyway—is that il you
have the same setup in your car and tha
engine stalls under all conditions, you may
nead & new pickup in the distributor, If
your dealer has a problem agreeing with
this, ask him to get verification from the
technical assislance cenler at Chrysiar,

DO YOU HAVE A CAR PROBLEM?
Just ask Mort adout f, Send your guestion fo
Car Clinie, Popular Mechawics, 22§ Wesl 57Eh 51,
New York, NY ro0rs. While letters cannof b
anmipvred iy, et are of general
fnferent widl be dfincusand tn the codsnin.

Will your
new car

outlive
your hew

carloan?

Introducing STP* Supra Wear
Control for Newer Cars—
formulated to help your engine
run like new longer.
If you've purchased a new
car recently, you know what a
huge investment it is. To help make
sure that investment pays off,
add new STP Supra Wear Control
reqularly to your new car’s oil.
It's an easy way to give your engine
extra protection against heat
and stress. S0 down the road, you'll
have something to show for
your money.

For Procision Engineersq
Newer Cars

8oz (236ml)
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OLD HOUSE R

BY BOB VILA

Alternatives To Floor Refinishing

F YOU can't face the
thought of refinishing
your old wood floors,
this column is for you. The
sanding, dust and fumes as-
sociated with this time-con-
suming, messy job aren't
something most folks look
forward to,
Although a properly main-
tained wood floor can last a

abuse make some old floors
practically beyond repair. In
extreme cases, a floor ean be
so worn that another sanding
will expose tongue-and-
groove joints!

There is an alternative to
floor refinishing that may ap-
peal to some old-house own-
ers. [t involves installing a
new prefinished laminated
waood floor right over the old.
{Some folks even go as far as
installing a new prefinished
solid wood floor. But this
usually invelves pulling up
the old flooring. )

While using new flooring
won't appeal to purists, some
of today's products look quite
authentic and will be perfect-
ly acceptable to many old-
house owners.

No matter how abused
your old wood floor is, it must
be sound to successfully ac-
cept a new wood covering,
By this, I mean that old floor
must be flat with no buckling
or loose boards. The boards
must be repaired first, along
with any eracks or spots
where the wood moves up
and down. If you've got any
offensive squeaks, do your
best to eliminate them now,
because you're likely to find
the squeaks in the same spots
in your new floor.

Your best repair option is
to simply face nail—or
serew—the boards into the

Contributing Editor Bob
Vila is host of public televi-
sion’s “This Old House.”
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lifetime, years of neglect and |

floor joists. Just make sure
that the nail or serewheads
are flush or set below the sur-
face of the old flooring before
installing anything new.

Laminated flooring
One of the easiest alterna-
tives to floor refinishing is
choosing to cover that old,
damaged floor with a prefin-
ished laminated planking,
Although you'll find different
offerings from the various
manufacturers, I'll make
some generalities here so
you'll know what to expect
with this type of flooring.
Most laminated flooring is
Y& in. or % in. thick and, as its
name implies, is composed of
geveral layers of wood. The
lamination of these layers

BRUCE HARDWODOD FLOORS PHOTD

Installing laminated wood planiks iz a good alternative to refinishing
an old worn floor. Bruce's Sierra Flank oak Is glued in place and fea-
tures tongue-and-groove joints and beveled edges.

improves the floor’s stability
and restricts movement.
That's why a laminated floor
won't bow or warp like a solid
wood ane can.

For example, the laminat-
ed plank flooring I'm most
familiar with is 3-ply oak,
with each ply % in. thick. The
top grain runs one way, say
North to South, while the
middle ply or core runs the
other way, say East to West.
The back or bottom ply runs
North to South again. So,
even though the wood is
bound to expand and con-
tract, this eross-grain
lamination means that wood
is pulling against itself,
which won't allow expansion.
That's why laminated wood

flooring is considered more

-5 TORATION

stable than the solid wood

products,

Glued down

or floating

There are generally two dif-
ferent types of laminated
flooring systems, which dif-
fer in how they are installed.
Much of the %-in.-thick floor-

% ing is glued to the subfloor

which, in this case, is your old
wood floor. (Always place
the planks at either a 45° or
90° angle to the original floor-
ing to prevent the old floor's
natural expansion and con-
traction from affecting your
new floor.) As an added bo-
nus, the elastie properties in
the adhesive, like the lami-
nated wood's cross-grain

| construction, also help stabi-

lize the floor. Glued-down
laminated flooring comes in
many different styles, in-
cluding planks that are 3 in.,
5in. and 7 in. wide. You ean
also find laminated plank
flooring with pegs for added
charm. Beveled edges create
a groove or channel between
the boards, completing this
old-time look.

The other type of laminat-
ed wood flooring is called a
floating floor system. What
this means, is that the lami-
nated planks, usually about
Y in. thick, are layered over
a thin (¥-in.) foam pad. Oth-
er than the glue used to
secure each tongue-and-
groove plank to each other,
noadhesive or nails are used.
As its name implies, the floor
literally floats on its foam
pad. The advantage this floor
has over the glued ones is
that it is easier and quicker to
install. Also, the foam can
better bridge irregularities
in the floor below (0 it can
also be installed over cement
slabs, in basements for ex-
ample].

Floating floor systems

(Please turn to page 28)
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Statistics say this year one
in every four homes will be burglarized.
Tonight, go out your front door and
look to your left.
Count down three houses.

It should take you only a little
aver an hour on a Saturday
morning to install the Schilage
Keepsaler™ After all, it's wiraless,
So you'll find a screwdriver's all
that's needed to securely alarm
doors and windows. Yel Keep-
safer is 50 effective, experts
claim it's every bit as good as

Pt of war bt Ingeewms-Fang

professionally installed systems.
Al a starting price that's much

more reasonable. $199. You can
even add on an emergency dialer  we're at 1-800-84-ALERT,

A do-it-yourself security
system has never been this
good. Or this easy. One hour.
Think about it.

Look for the Schlage Keep-

safer at horme centers, hard-
ware stores and locksmiths. Or
if you'd like more information,

Schiage.
KEEPSAFER

SECURITY SYSTEM
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OLD HOUSE RESTORATION

{Comtinued from poge 26)

usually come in relatively large pieces.
One of the styles I'm familiar with imi-
tates the old strip flooring. Each pieceis
about 7 in, wide x B ft. long, and looks
like three strips of 2%-in. flooring put
together. The sides and ends are milled
with tongues and grooves for easy, tight
installation. You'll find, too, that most
floating floors are square edged, rather
than beveled.

If you're interested in parquet, take a
look at some of the glue-down finger-
block parquet floorings. I usually

recommend using a very thin (Y-in.)
plywood overlay over the old wood
floor. Since the original floor is going to
expand and contract, gluing the parquet
to plywood will make the new floor more
stable. Fingerblock parquet comes, in
different sizes, Many are solid wood, b
in, thick. Some common sizes include 6
* B-in. and 12 % 12-in. squares.

Choosing solid wood
Solid strip floors are beautiful and long-
lasting, but installation is more time-

consuming and difficult than laminated
products. Although most of these prod-
ucts are used in new construction, they
can, if desired, be added over an exist-
ing wood floor.

I must caution you, however, that
this isn't easy, Since solid wood flooring
is usually % in. thick, this added height
can cause some problems, especially if
you can't—or don't want to—remove
the old flooring first,

If you choose this route, be prepared
to undercut doors and casings to make

NOW! TIMELESS BEAUTY...
IN NO TIMEAT ALL.

Anﬁouncm WwdSheenm

Rubbing oil stain and finish in one easy step.

a cloth—in one easy step,
rrnl.ectlve Danish oil finish.

§ :%en

A traditional finish used to take days to achieve. Now, with
\ new WoodSheen by Minwax, you can have the look of a deep,
hand-rubbed finish in just two hours! Sim

wipe it on with
u'll have rich color and a to

MNew WoodSheen penetrates p

nto wood, so it highlights the beauty of the grain. And it dries
in just two hours! Available in 6 rich colors plus Natural,

For a free copy of Tips on Wood Finishing write to Minwax

Co. Inc., Dept. PM-108, P.O. Box 426, Little Falls, NJ 07424.

room for the new boards. In most cases,
the baseboard won't have to be removed
as long as it has a shoe molding in place,
By simply removing the shoe and rein-
stalling it after the floor is installed, you
can avoid raising the entire baseboard.
Keep in mind that all floor fixtures
—such as furnace grates and floor-
mounted electrical receptacles—must
also be raised.

Ag far as cost is concerned, there jian't
too much difference between the lami-
nated and solid wood products, that is, if
you do the installation yourself. So,
really, yvour choice boils down to the
effort and time involved in the job, and
the relative complications involved in
raising the height of your floor.

Whatever you decide to do with that
old floor, it's nice to know there are
some options to refinishing. 1 used to
think nothing eould match the beauty of
a restored and refinished wood floor.
But I must admit that some of today's
flooring products come pretty close, P

Laminated flooring also comes In planks that
float on a foam pad. The planks are glued
together, but not to the floor underneath.
Harris-Tarkett's prefinished Longstrip Oak
planks are a good example of this system.
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BY JOE SKORUPA
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Gators Under Glass
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LLIGATORS Missis-

sippiensis, or gators

as a friend of mine
from Florida calls them, area
controversial species in the
Sunshine State, They were
the subject of a recent fire-
storm of headlines there and,
not surprisingly, opinion was
divided.

“They're going to put up
glass walls,” says my Florida
friend, a lifelong resident of
the Tampa area. “Pretty
5000 LoWns are going to erect
domes and nothing living will
be allowed in except people.”

“And when it happens,” 1
reply, “condos in a bubble
will sell fast enough to makea

| developer’s head spin.”

My friend is the self-reli-
ant type, a pilot and boat
owner, who knows how to
handle himself in the wild.
But the truth is people have
reason to fear gators, which
can weigh as much as 500
pounds and grow to be a
threatening 14 ft. long.

Most of the time gators try
to avoid people, but records
kept in Florida since 1948
document 100 unprovoked
attacks and six fatalities.

30
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Mast people don’'t mind 14-ft., 500-pound gators In the Everglades, but not in their nel

Gators were once hunted
to near extinetion, because

their hide could be made into |

fashionable shoes and hand-
bags and other irreplaceahle
items. But they've been pro-
tected from hunting since
1962 and put under the care
of the Endangered Species
Act in 1973.

Back from brink
Despite poaching and loss of
natural habitat, gators are
prolific breeders, averaging
about 40 eggs per nest, and
have made a strong come-
back. Too strong, according
to some.

The Florida Game and
Fish Commission (FGFC)es-
timates there are about a
million gators in Florida to-
day, with a roughly similar
number putside the state ina
belt extending from Texas to
South Carolina.

Earlier this year, a pretty
4-year-old girl was walking
her dog around a man-made
drainage pond in a housing
development in Englewood,
Florida. It was just after
supper and she was accompa-
nied by two older boys, ages

oo
ghborhood pond.
Sand 12. All were playing,
wading, throwing stones,

At about 6:30 p.m. a 10-ft.,
350-pound gator rushed at
the girl, knocked her down
and dragged her to the
water. The girl screamed.
The boys ran to help, but
they were too late. Police-
men recovered the girl's
body later that night and the
gator was shot.

“Alligators can show up in
any body of water. They
crawl through drainage pipes
and go from pond to pond,™
says Seott Ball, a specialist
withthe FGFC, “There were
no complaints about the alli-
gatorin the Englewood hous-
ing development even
though residents knew it was

| Human populations are in-

¥ is decreasing—a deadly com-
g for example, is down to about

§ are thriving. Their problem

| Mark Duda, a wildlife biolo-

there. People thought it was
cute tofeed it marshmallows.
They'd go to a nearby gro-
cery stare, buy food and feed
the gator.”

The gator problem in Flor- |
ida is analogous to that of
grizely bears in the North-
west, with some differences.

ereasing and natural habitat

bination, usually for the ani-

mals, The grizely population,

1000 in the lower 48 states.
Gators, on the other hand,

ign't extinetion, but human
contact, ezpecially by those
who don't understand wild-
life. {(Alligator status was
recently upgraded from en-
dangered to threatened. )

Keep them wild

Most outdoorsmen realize
that throwing food at large,
toothy predators is un-
healthy for both man and
beast. It leads to a phenome- |
non ealled habituation, which

gist for the FGFC, sayzisa
condition when a wild animal
begins to associate people
with food.

Rather than feeding gat-

ors near populated areas,
concerned residents should |
call on the FGFC's Nuisance
Alligator Program, Last
year, according to Scott Ball, |
3400 alligator complaints |

{Please turn to page 33) |

A rare Florida sight: A \West Indian manatee surfacing to breathe. |
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Motorcraft maintains that
beauty is more than skin deep.

There are lots of replacement parts, but
there’s no replacement for the peace of
mind that Motorcraft quality gives you.

What you get out of your car depends on
what you put into it. Both inside and out.
And inside, you can depend on
Motorcraft Quality Parts.
Like the Motorcraft FI-1A Oil Fil-
ter. It traps more dirt and protects your
engine better than other leading

engineered with ad-
vanced metallic
alloys that take the
heat of high com-
pression engines.
Whether you have a ’57 T-Bird, a
new Topaz, or something in between,
Motorcraft gives you the quality
that was in your car —
from the start. M[Itorl:raﬂ (orat D
There’s a full line
of Motorcraft Quality
Parts for Ford, Lincoln, Mercury and
all other makes of cars and trucks.
For the Motorcraft retailer nearest
you, call 1-800-521-5181.
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{Continued from poge 30)

were handled successfully.

Can alligator-human contact be elimi-
nated entirely? Probably not. Last year
a man was snorkeling in a state park
near Tallahassee. He entered water
elearly posted as alligator habitat and
swam a quarter of a mile beyond danger
signs.He was easy prey for the first
large gator he encountered and was
pulled under and drowned. His body,
ghoulishly, was discovered by sightse-
ere on a glass-bottom tour boat.

With a population of a million gators
in Florida and human contact on the
rise, the time has come for a manage-
ment response by the FGFC, Outdoors-
men will be happy to learn that a limited
gator hunting season was inaugurated
this year with a goal of 3500 gators.
Texas, Louisiana and Georgia are con-
templating similar programs.

With so much bad news coming from
the state of our environment, the reju-
venated gator population is a weleome
success story. The saga of the manatee,
on the other hand, appears headed ina
different direction.

Vanishing Manatee

I spend a lot of time in Florida coastal
waters, but until my last trip I'd never
seen a manatee, This isn't surprising
since there are only about 1200 of these
shy, seal-like mammals left in the Unit-
ed States. Like old-money bluebloods,
manatees spend their winters in Florida
and range northward from Louisiana to
the Carolinas in the summer.,

Although manatees have been a pro-
tected species gince the turn of the cen-
tury, they're slow breeders and their
numbers remain low. Twins are ex-
tremely rare for these completely harm-
less herbivores, which grow to be 13 ft.
long and weigh as much as 3000 pounds.
They're known to have a life expectancy
of at least 35 years in captivity, but too
often their lives are cut short. Loss of
habitat is the main eulprit, although
they're sometimes caught in canal locks
and dam flood gates. But the biggest
problem is boats, or propellers more
precisely.

The Faka Union Canal, in southwest
Florida, is a 3-mile-long entryway to the
wildlife-rich 10,000 Islands area of the
Everglades. Last October the canal was
designated a manatee area and declared
a no-wake zone. Since then, at least 12
manatees have been killed by boats ig-
noring the no-wake designation and
speeding through the canal.

When [ was on the Faka Union Canal
last apring, [ witnessed the trademark
manatee gulp of air followed by a tail-
waving dive several times. More fre-
quently, however, | witnessed boats
roaring through the canal at full speed.
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One wildlife biologist I spoke with put
the situation into perspective, “people
don't care about the manatee.”

To be fair to anxious fishermen, it's a
real pain to travel 3 long miles at no-
wake speeds. But to be fair to manatees,
if vou don't do it they might die. Mana-
tees are gentle, slow-moving creatures
that are sometimes crushed against the
bottom in shallows by large boats, but
most deaths are eaused by props. Cer-
tainly, we should all obey posted signs
regardless of our desire to land a trophy
fish, but 1 would like to offer Florida
boaters a mechanical solution to help
golve the manatee problem—jet power.

Propless Power

I spent some time recently in the shal-
low, protected waters of Captiva [sland
running jet-powered boats. Although
the erystalline water between various
inlets and islands is wide, it's alzo ex-
tremely shallow. Even small boats are
confined to narrow channels and their
mobility severely limited.

With propless power, on the other
hand, I felt like a king of the waterways.
Jet power inereased my area of usable
water by at least a factor of 10, And,
more importantly, it more than doubled
the chances of survival for a manatee
that I might hit—of all manatees killed
by boats 50 to 60 percent died from
wounds suffered by the prop.

It would be foolish to suggest that all
Floridians convert from props to jet
power just to save manatees, but over
the years I've seen fishermen try all
manner of shallow-water modifications.
Faor boaters like these, jet power has at-
tractive advantages. Mounted on a flat-
bottom boat, a jet can literally run
through inches of water. | can't imagine
a better way to open up opportunities
—for fishing and for manatees.

Propless power, as Judith Delaney
Vallee, of the Save the Manatee Com-
mittee points out, isn't a complete solu-
tion to the manatee problem. Increased
public awareness and creation of more
protected habitat are the real keys to
their survival. However, 1 believe jet-
power is on the rise and will help con-
tribute to a safer manatee environment,

To contact the Save the Manatee
Committee, which is chaired by popular
ginger/songwriter Jimmy Buffet, write
to them at 1101 Audubon Way, Mait-
land, FL 32751, or call (407) b39-0990.

Glass domes, like my friend from
Florida suggests, may indeed be the
wave of the future. For alligators,
domes will be a way to prevent them
from coming into contact with humans.
For manatees, they'll be a way to keep
humans from coming into contact
with them. ™
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IMPORTS

BY BILLHARTFORD

Cars With All Wheels Working

OUR-WHEEL drive
for passenger cars
got a grip on auto-

makers’ imaginations during
the '80s. But that wasn't the
only exciting thing to happen
down there where the rubber
meets the road. More sophis-
ticated control at those four
contact patches was a major
development of the decade;
Antilock brakes (ABS), 4-
wheel steering and electronic
suspensions—along with
dwd—packed braine and
brawn behind every wheel on
the car. And development
continues—with antispin
control of driving wheels
under acceleration, for
example. Mercedes-Beng is
closest to a fully automatic
system (4Matic) where dwd

34

is engaged and disengaged us
needed, while ABS is ready
to do its job as soon as you hit
the brake pedal.

Ready To Roll

Meanwhile, as the "89 im-
ports are readied for intro-
duection, we can look forward
to an impressive lineup of
4wds ranging in price be-
tween the $8000 Subaru
Justy and the mid-$30s BMW
261X and Audi Quattro.

At the entry level is the
Justy with its On-Demand
pushbutton 4wd system and
transverse-mounted, 66-hp
Three with three valves per
cylinder. The 5-speed gear-
box of the front-wheel-drive
model was modified by add-
ing a bevel gear to direct

power 90° to the rear. Ride
height of both modelsis iden-
tical, but the 4wd is about 100
pounds heavier due to the
weight of the new transaxle
case, center driveshaft, rear
halfshafts and vacuuom-actu-
ated transfer gear assembly.
Justy gets new skin for '89,

Subaru sedan with $wd

and smoother, more rounded
styling arrives by the middie
of next year as an ‘B3

or 1990 model.

take on whatever the weath-
er and the road can dish out
—and have fun doing it.
BMW split the iX's torque
37/63—for good reason. Un-
der hard acceleration,
weight shift puts up to 63
percent of the iX's weight on
the rear wheels. So, on dry

BMW 325X s a full-time #wd with a 37/63 front/rear torque spiit.

and a continuously variable
transmiszion (CVT), initially
available in the fwd model.
Subaru, whose 4wd models
account for half its sales
yearly, will introduce a rede-

signed top-of-the-line sedan

(spy shot above) next year,
At the high end of the price
and performance curve is the

e latest entry on the 4wd list,

and the model that kept us
amazed and amused while
driving it in Utah snow:

| BMW's 4-wheel-drive ver-
sion of its 325, the iX. Full-

time all-wheel traction along
with 168 hp and ABS let you

pavement, you can take offat
max power and wheel spin
will be zilch. And handling is
kept the way BMW wants it:
with a rear-drive, oversteer
bias, as opposed to the un-
dersteer bias (50/50 or 60/40)
that manufacturers of front-
drive cars prefer when they
set up their dwd models,
There are many other 4wd
passenger cars—from Audi,
Honda, Mazda, Mitsubishi,
Nissan, Toyota and
VW-—and we'll have an up-
date on them as part of our
special “1989 Imports" sec-
tion coming in December. PM
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Ford LIV Concept Car

| HIS 2-seat roadster
| I is a concept car that |

uses a Ford Fiesta
chaszis to show Ford's inter-
esl in advaneed materials,
Called the Low Investment
Vehicle, the car has a body
made of reinforced fiberglass
panels in place of steel. The
low investment comes from

the use of plastic molds in- |

stead of steel stamping dies
ta form hody panels. In short

production runs of up to |

40,000 units, the investment
in tooling for plastic body
parts is less expensive than
for steel body panels.

Ford planners say that
specialty models like this
roadster can be built in low
numbers for a relatively
small number of buyers,
Note the profile of the hood-
line that runs from the front
bumper up to the top of the
eowl. Plastic materials make

Plastic roadster is Ford's rolling test bed for fabrication of car bodies without the use of steel.

(photo below) that reported-
ly served as a prototype for
Saturn testing. While the
front end has a unique ap-
pearance, the rear is taken
mostly from a Fiero. The tiny
air scoop in the middle of the
hood indicates that some
kind of enhanced engine |
breathing was used in early |
testing of Saturn's 1. 9-liter 4-

| Early plastic prototype for GM Saturn is headed for the crusher,

this shape easy to form, |

where it is difficult, if possi-
ble at all, in steel. Three dif-
ferent types of plastic are
used in the body of the LIV,
structural panels that form
supports underneath the
skin, nonstructural parts
that simply act as styled cov-
ers, and highly formed plas-
tie that takes compound
curves not possible to pro-
duce in stamped metal,

Early Saturn

Headed for the serap heap is
an unusual 2-seat sporty car

eylinder, possibly a turbo-
charger. The rough edges of |
the body panels on this car,
plus the rounded shapes, in-
dicate that plastic was used
in place of steel.

The plan is to use plastic
body panels in the new Sat-
urn automobiles, The GM
subsidiary will build three
models for sale starting in
early 1991, a 4-door sedan
and two coupes. Aceording to
insiders, the cars will have
plastic body panels with a
steel underbody structure,
much like Fiero. Until re-
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cently—mid-1988—it was
expected that Saturn would
have steel for its body mate-
rial. As late asJanuary of this
year, a report prepared for
another auto company mis-
takenly assumed 2-sided
galvanized-steel body pan-
els, but correctly speculated
that the body would be war-
ranted against rust for 10
yvears, “Also reported isa
lifetime warranty against
rust," read the report in
part. With plastie, there is no
problem of rust, as Corvette
owners will testify, Look for
Saturn to compete against
Camry and Aceord and sellin
the E10,000-515, 000 range,

Plastic Cab

More plastic seems to be
showing up on Detroit's
proving grounds. Ford
showed a slick version of its
Ranger pickup as part of a re-
port on plastie progress. A
plastic hood and plastic up-
per for the cab give
the vehicle a smooth-

Br appearance, as [
panels are extend-
ed and seams are
eliminated. The
hood stretches
farther rearward
and partially covers
the wiper hinges,
while at least two

windshield have been elimi-
nated, In addition, Ford en-
gineers claim that the cab
structure is stronger. A ride
in this pickup confirms
Ford's elaim that the plastie,
because of its sound-absorh-
ing quality, lowers the noise
levels inside the eab.

No-Leak Allante

Cadillac changed the design
of the header seal on its Al-
lante convertible tops to stop
water leaks.

At the same time, owners
of earlier model Allantes can
get their tops leak-proofed at
no charge.

The improved seal that is
now being installed on all
new Allantes will be installed
on older models, according to
Cadillae officials.

Those cars have been
plagued with the problem of
dripping rainwater coming in
at the tops of the A-posts,

{ Please turm to poge £5)

seams in the A-post Ford Ranger plckup cab is another body
at each side of the partthatisbeing tested in plastic
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THE ANTIFREEZE COOLANT TORTURE TESTED TO PROVE UNSURPASSEL

INSIDE DETROIT
(Comtinued from page 37)
V&8s For T-Bird lé':::‘es-ll:l?:r“ prove suceessful.” Adoption of a 2-

After one year of using 6-cylinder en-
gines exclugively, Thunderbird will re-
turn to V8 power when the 1990 models
are introduced next fall.

The engine will be an all-new design,
of 4.6-liter (about 281-cu.-in.) displace-
ment, This V8 will be the first working
version of Ford's modular engine pro-
gram. Other versions, including a V6,
will be built later,

The modular engine is designed with
a combustion chamber and eylinder size
that can be used in a variety of engine
types and sizes.

AVE, V6, Four or a V12 would use
the same basic cylinder size and com-
bustion chamber.

The advantage is that only one type of
combustion chamber would have to be
developed for all engines, and one type
of automatic machine line in the engine
factory would be needed to produce
them.,

Even though the proposed V8 is
smaller in displacement than Ford's b.0-
liter V8, there should be no drop off in
performance. Ford insiders say that
with four valves per cylinder and over-
head eamshafts, the new VB will turn
out a solid 225 horsepower.
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That's any car's owner’s manual. Mil-
lions are sold each year with some going
into 10th printing vears and longer. One
problem is getting folks to read them,
Any parent who demands a complete
reading before the kids get a key to the
family buggy knows this can be a strug-
gle. Now, GM has devised an illustrated
manual that makes reading easier and
faster.

All Buick, Oldsmobile and Cadillac
1989 manuals will have color photos and
drawingz, and a simpler explanation of
how the car's systems work with lots of
white space in place of solid type. Any-
one can breeze through this book—or
parts of it—and pick up hints that every
driver should know,

Or, if there is an emergency like a flat
tire, the new GM book makes it easy to
find the right fix.

2-Stroke Fords

Ford apparently plans 2-stroke power-
plants for its future small cars. The com-
pany recently signed an agreement with
Orbital Engine Co., of Australia, to pro-
duce a 2-stroke “if . . . technical

.« . developments now under way

stroke engine in a passenger car would
be a breakthrough of immense impor-
tanee to the automaker.

Today, all cars sold in the United
States are of the 4-stroke design—
intake, compression, combustion,
exhaust—meaning four separate move-
ments of the piston. With a 2-stroke, the
movements are reduced to two. The re-
sult is power delivery from each cylin-
der for each turn of the crank.

With mare power delivery, engines
can be built much smaller and many
pounds lighter in weight, and that
translates into amaller engine compart-
ments and better fuel economy, Cheap-
er too, because 2-stroke engines are not
new, Many have been used in cars of the
distant past.

But dirty emissions have been a per-
sistent problem. To beat that defect, the
Orbital design blows into the combus-
tion chamber a charge of pre-mixed gas/
air, and starts it burning earlier. Esti-
mates are that the earliest Ford can get
a 2-stroke on the road is late in the "90s.

Plastic On The Way

Buick is putting plastic front fenders on
its Reatta and LeSabre T Type models,
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but the division is not making a big deal
out of it. Now, Ford iz planning similar
front fenders for its Taurus within a
year, and Chrysler is not far behind
with one of its own. While fenders are a
small part of the car body, look for doors
and hoods to be the next target of plastic
suppliers.

M is testing a variety of plastic body
parts now on some of its full-size pussen-
ger-car prototypes. Benefits of plastic
include light weight, no rust and the
ability to take a 3-in. dent from a shop-
ping cart and bounce back to its original
appearance,

Newer plastics are different from
those used on Corvettes. They must go
through the same 250° F baking oven to
cure paint with the rest of the car.

Inthe early days of plastics, you'd get
a meltdown at those temperatures. Still,
fior all the advanees, it appears that the
average owner is not really concerned
about what is used for the hody of his
ear. Just as long as it stays looking good.

Iron Duke Declines

GM plans to replace the 151-cu.-in., 2.5
liter 4-evlinder “Iron Duke"” engine
within a couple of years with versions of
its newest engine, the 140-cu.-in. , 2.3-1i-
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ter Quad 4. Plans are for a new Quad 4 to
be built with a single-overhead cam in
place of the double-overhead cam now
used. This version is Lo be cheaper, sim-
pler in construction and lower powered.
M haz never reached the promise of
the original Iron Duke—that of a de-
pendable engine with loads of low-speed
torque and acceptable horsepower,
Changes like roller lifters and better
cooling did nothing to offset problems
like leaking or cracked castings that
showed up in recent production runs.

Pray For Rain

GM's Sunraycer, the solar-powered car
that won the 1950-mile World Solar
Challenge race in Australia last year
had some help from on high. The win-
ning margin for Sunraycer over the sec-
ond place finisher was 2'4 days, or 620
miles. But GM gained an edge from an
unlikely source, Sunraycer spurted
ahead of its 25 solar-powered competi-
tors al the start of the race, and beat a
rainstorm that cut across the course,
The competition was left in the dark, =0
to speak, with no sunshine to recharge
on-board batteries. So Sunraycer sped
along at an average speed of over 41
mph while competitors pulled out um-

brellas. That's not to say Sunraycer was
not the fastest. In early summer of this
year the Sunrayeer, still powered by
HB00 gallium arsenide and silicon solar
cells pasted to the outside of its body,
set a world speed record for its species
of 48.7 mph.

First Gas Guzzler

Allante for 1989 becomes the first
American mass produced car to qualify
for an official gas-guzzler label. [ts20.5-
mpg average fuel economy is 1.5 mpg
ghort of the standard needed to escape
the $650 tax penalty that goes with low
mileage, as defined by the EPA. Why
Allante when higher-performing cars
like Corvette, Mustang GT and IROC
Camaro don’t have to pay? “It's an in-
volved story,” say Cadillac engineers.
“But the features needed to keep Al-
lante competitive make gas guzzler nec-
essary.” Among those features are an
automatie transmission, shift points
that are set for performance, not econo-
my, smooth shifts and a 200-horsepower
V8 that lets the car reach 130-mph top
gpeed. It should be noted that Allante's
competitors also are in the gas-puzzler
tax bracket, probably for the same rea-
sons as Cadillac’s. ™
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Home Satellite Weather Maps

ARMERS in Ameri-
ea's drought-stricken
grain belt know the

problem. So do fishermen in
New England. Construction
foremen in Chicago. Avia-
tors. Surveyors. Anyone
whao has to live and work out
in the open.

Where can you find quali-
ty, instantaneous weather
maps that give a clear inter-
pretation of impending mete-

you're Hank Brandli of Mel-
bourne, Florida, you reach
into the heavens with a
homebuilt satellite-image re-
ceiving station and capture
the sky.

Brandli, a former Air
Foree meteorologist, has
perfected a means of receiv-
ing the imaging signals from
the polar-orbiting American
and Soviet weather satellites
that pass overhead every 100
minutes.

“Two American NOAA

nous orbits take, record and
transmit infrared and visual
photos of the same location
at approximately 9 a.m.,
9p.m., 3a.m. and 3 p.m. The
Soviet Union has three Mete-
or satellites that transmit
visual photos of a 1200-mile-
wide swath."

Brandli assembled his re-
ceiving station for under

ing rods serve as a suitable
antenna. A receiver connects
to the antenna, and an inter-
face card in a standard PC
can digitize the signals. A
used facsimile machine fur-
nishes image output.

If you'd like to learn more
about how you can downlink
top-grade satellite images,
write Hank at 3165 Sharon
Dr,, Melbourne, FL 32904,
He can provide a parts list,
instructions and other infor-
mation. Please include $5 for
postage, handling and photo-
cupies,

40

orological conditions? 11 §

satellites in Sun-synchro- |

£1000. A PVC pipe and weld- |

Hanik Brandii of Melbourne, Florida, and a weather facsimile of Earth
retrieved from a Soviet Meteor spacecraft.

Future Farmers

Brandli’s deviee serves as an
introduction to the subject of
climate. Mounting evidence
suggests we're experiencing
gradual global warming due
to the greenhouse effect. At-
mospheric pollutants trap
the Sun’s heat, raising sur-
face temperatures,
Researchers at Duke Uni-
versity are trying to help
farmers and policy makers
anticipate the effects of this
dire climatic change, by du-
plicating conditions we can
expect 50 years from now—if
present trends continue.
Using the Duke Phyto-
tron, a research facility with
40 artificial growth chambers
and six glass houses, botany
professor Alan Teramura is
examining how an increase in
both ultraviolet radiation

| and earbon dioxide over the

next half century will affect
plants, In addition, the ex-
periments with ultraviolet
light will illuminate the
effects of nzone depletion.
Atmospheric ozone reduc-
tion at the poles caused by
chlorofluorocarbon release is
increasing Earth's budget of
ultraviolet radiation.

According to Teramura,
“even if we stopped polluting
the atmosphere now, the
effects would continue for
decades.”

And The
Winnerls...

Three years ago PM rana
contest for readers interest-
ed in designing an experi-
ment for the Space Shuttle's
Get-Away Special eanister
(GAS). Our intention was to
send the winner and his fam-
ily to Cape Canaveral to

& day on life sciences in space.

watch his experiment blast
into space, then be on hand at
Edwards AFB in the Califor-
nia desert to wateh it land. Of
course, the Challenger
explosion changed the time-
tahle.

We still had a winner, how-
ever. John Chiment of
Trumansburg, New York,

| designed a fascinating way to

test plant viability in orbit by
measuring glutathione. His
work may have an impact one

To eollect his prize, John and
his family joined me last May
for a technology tour of
Kennedy Space Center and
Disney World's nearby EP-
COT Center.

We pot an up-close view of
pad 398, which was awaiting
the rollout of a refurbished
Discovery, and toured Ken-
nedy Spaceport's “rocket
garden,” which contains full-
size copies of America’s past
space fleet,

Combining a pleasing mix-
ture of seience and entertain-
ment, EPCOT superbly
demonstrates leading trends
in energy research, agricul-
ture, transportation, com-
munication and other vital
fields.

Our next trick? Building
John's experiment into a
GAS canister (PM is still in
line) and making it fly. Stay
tuned. ™

Space Shuttle contest winner
John Chiment and family at

MNASA’s Kennedy Spacepart.
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Street Smart.

At 2:30 a.m., every lane on That's why you take your Chevrolet, Pontiac, Olds-
the freeway's an express GM car to Mr. Goodwrench. mobile, Buick, Cadillac or
lane. He's got the specialized GMC Truck.

To drive at times like this—  equipment to keep GM cars So you can drive with
in places like this—you have  going strong. Sophisticated confidence. Even through
to be street smart. You have electronic tools that help the loneliest =
to keep your wheels in top him analyze and adjust the of nights.
running condition. complex systems in your

GENUINE GM PARTS

No one knows your GM car better No one.

SRR GM Cofy




MOTORSPORTS

BY TONY SWAN

The High Cost Of Low-Bucks Racing

' ITH A regularity
that rivals the sea-
S0NE, Mmolorsports

sanctioning bodies are forev-
er dreaming up new series
designed to attract entry-
level racers. After all, devel-
opment of new talent iz the
wellspring of this or any oth-
er sport.

But few sports are as cash

than the guy who's operating
on heart and hope. Which is

has a way of becoming a pro-
fessional series, with attend-
ant escalations in cost,

An exeellent ease in point
is the so-called showroom-
stoek concept. Conceived by
the SBports Car Club of
America in the Tls to pro-
vide a cheap-as-possible
route to competition for
would-be racers, this idea
has since spawned two com-
peting pro endurance racing
series, one sanctioned by
SCCA, one by the Interna-
tional Motor Sports Assn.
(IMSA).

And from its humble ori-
gins—a car that a guy could
drive to and from the race, as
well as in it—showroom
stock has become very so-
| phisticated.

The John Torok/Osecar

——

Torok/Jackson Honda CRX team
| took first and fourth places In
the season opener.

42

intensive as racing. The well- |
heeled competitor has a far |
better chanee of winning |

why the entry-level concept |

Honda racers Jackson |left] and Torok discuss racing finance.

Jackson Honda CRX team
shown here makes an excel-
lent example of this phenom-
enon. With sponsorship from
General Tire and Montgom-
ery Ward this team contends
in the SCCA Escort Endur-
ance series—eight races,
ranging from 3 to 24 hours,
spread out over six months
and most of the continent.

Running in Class B, the
Hondas aren't really in the
hunt for averall vietory in
any of these events, But that
doesn't mean the racing for
elass honors—1987 series
champion Volkswagen is the
principal adversary—isn't
just as intense, Or just as
eEXpensive,

“We figure doing it right,
with one car, is about a
F100,000 proposition,” says
Torok. “Running two cars

can take it up as high as
8150,000."

Daing it right entails a lot
maore than just showing up at
the track. There are count-
less hours of preseason
testing and preparation,

something Osear Jackson's |

organization has excelled at
in the past few vears.
Jackson Racing, in West-

minster, California, has es- |
tablished itself as one of the |

best places in the country to
buy go-fast stuff for Hondas,

! that, The actual racing is

cost associated with any |
racing effart.

“Lodging, food and trans-
portation eat up about 40 to
45 percent of the budget,”
says Torok. “Preparation
also comes pretty close to

only about 20 percent.”

Escalating cost is perhaps
the biggest reason Torok, a
heavy-equipment salesman
from Ohio, and Jackson have
pooled their talents. John
works on finaneing, Jackson
bolts together bulletproof
FACE CAYs,

At this writing, the alli-
ance has yielded class vie-
tories in the season's first
three races. The team's No. 2
car came home 4th, 3rd and
2nd in the same events.—T.S.

Indy Pacing

Retired Brig. Gen. Chuck
Yeager got to have the real
fun, of course, but prior to
the running of the 1988 India-
napolis 500 a few journalists
were invited to the speedway
to drive the Olds Indy pace
car. [ was fortunate enough
to be one of them.

This was an interesting as-
signment {or a couple of rea-
sons. First, the ear. The
topless Cutlass Supreme,
fabricated by Cars & Con-
cepts, has a number of inter-
(Please turn fo page 45)

LT Fr.

and Jackson-prepped Hon- |

das have been consistent i

front-runners in this form of
racing since the CRX first
came along in 1984,

While intensive prepara-
tion and development eat up
plenty of cash, the logistics of
getting the team to and from
the race is the bigpest single

Driving the Indy pace car 110
| mphon the speedway Is like
driving 30 mph on a street.
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Before you buy any radar detector,
checkits references

Sinca our beginning in 1978, we've always
been committed to high-performance radar
waming. The results of that commitment are
listed at the bottom of this page.

Our strategy

Our engineers never stop working on the
challenge of radar waming. When they invent
a better way, even if it's only a minor detail,
we rush that improvement into production. We
don't wait for next year's model: We make a
running change in our own factory in Cincinnati
a5 500M as possible.

Pearformance payoff

This policy of running changes instead of
annual model changes allows us to apply our
energy where it does the most good: maintain-
ng top-rated performance. We never waste our
energy on new styling and funny features.

The payoff for you: when you buy Escort
of Passport, you know you're getting the latest
science in radar waming.

Listen to the auto magazine expens. Below
are their test ratings. And these are overall
ratings. not just quotes taken out of context.

Wa'll send proof
Just call us toli-free (1-800-543-1608)
and we'll send you the most recent tests, com-
plete and unedited. Read for yourself exactly
what the experts say,

From us to you

In addition to continuous improvements,
we have another unigue policy. We sell direct
to you, not through slores, Because we can
serve you better if we serve you personally.

Call us toll-free with any questions. If you
decide to buy, orders in by 5:00 pm eastern
time go outl the same day. We pay for UPS
shipping. And overnight delivery by Federal Ex-
press is only $10 extra,

Guaranteed or else
If you're not completely satisfied within
30 days, return your purchase. We'll refund &ll

Order Today
TOLL FREE 1-800-543-1608

[Mion-Fri Bam-Lipm, Sat-Sun 9306 E5T)

= 6 B
PASSPORT

RADAR-RECEIVER
e ——

PASSPORT $295 |0niores noo 51623 s

L]

RADAR WARNING RECEIVER
L ]

ESCORT $245 jonic res add $1248 1)

Check our references your maney, including return postage. There > K;LT;E::’EQEE“W
Aftar ten years in the radar-waming busi-  are no hidden charges. One Microwave Plaza

ness, we think our way works best. But don't
take our ward for it.

For radar warning you can count on, just
call us toll-fréa.

Cincinnatl, Ohio 45249.9502

ESCORT AND PASSPORT ARE CONSISTENTLY RATED HIGHEST IN MAGAZINE TESTS
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MOTORSPORTS

(Continued from page §2)

Pace car's Ouad 4 turbo makes 250 hp.

esting mechanical touches that we
wouldn't be surprised to see in future
production models,

Maost welecome in this category is the
car's turbocharged and intercooled
Quad 4 engine, capable of 250 hp at 6000
rpm and 250 lb.-ft. of torque at 4000,
Muscle like this gives the Cutlass a top
gpeed in the vicinity of 150 mph.

The car has 4-wheel disc brakes and
Deleo Moraine ABS to go with its speed
potential, and the tires are Goodyear's
new ZR-rated Eagles—225/50Z R-16s.

Another particularly interesting fea-
ture is the pace car's Head-Up Display,
a system that projects a holographic
image of certain key information
—speed, turn signals, high-beam re-
peater and low-fuel warning—into the
lower range of the driver's vision. Look
for HUD to appear on some GM cars in
1989, We wish it were here right now,

HUD and Quad 4 turbo notwithstand-
ing, though, the thing that really drew
me to this session was the prospect of
driving on the Indianapolis Motor
Speedway. Although the pace car was
governed down to a top speed of 110
mph, [ was nevertheless happy to be
cruising around a place | regard as a
national monument.

A speed of 110 mph seems to be a
mere crawl at Indy—the track is big
enough, at 2.5 miles, and smoath
enough to swallow such a pace,

However, as | sailed down the back-
straight near the end of my laps, a cou-
ple impressions burned themselves into
my brain, one contingent on the other.
As a driver approaches turn three, he
can look up and check a wind sock
mounted atop the prandstands.

Although there was enough breeze to
get the sock pretty well extended dur-
ing my drive, it was a little while before
the sigmificance of this innocent-looking
installation sank in. While an extended
wind sock might not mean anything to
someone cruising an empty track at 110
mph, it would certainly mean something
to an Indyear driver screaming along
that same section of track because he'd
be poing over twice as fast as [ was. |
humbly pulled into the pits, parked and
went to the Speedway Museum.—T.8.
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Rally Weapons
Trees whipped past inches from the
doar handles as the Mazda soared off the
erest of a gentle rise,

“The road is straight—don't lift!" My
codriver's voice sounded far too calm in
my helmet intercom.

We erested the hill at full throttle,
almost exactly 100 mph, the magnesium
skidplate striking sparks in the loose
shale of the road surface as the suspen-
gion bottomed on landing.

This section of our run, a closed-off
special stage, was an access road
through the Delaware State Forest in
eastern Pennsylvania. The occasion for
all this boonie bashing was the 1988
Mazda/Pocono Rally, sanctioned by the
Sports Car Club of America.

Although performance rallying en-
joyed a brief period of popularity in
North America about 10 years ago, it is
again becoming a sport restricted large-

T g

Mazda's 4wd 323 GTX on the rally warpath.

e,

ly to cultists, who truly enjoy ricochet-
ing off trees in the middle of the night,

I was driving at the invitation of
Steve Potter, who works with Mazda
Motors of America East. Steve was
driving an identical dwd 323 GTX, rally-
prepared with roll eage, driving lights,
stiff springs and performance shocks.
Serewing down the turbo's wastegate
gave the dohe 16-valve engine about 185
hp. The car was otherwize unmodified—
in fact, the air conditioning even worked.

The 323 GTX carried codriver Sean
(¥ Connor and me to a third-place finish,
which was respectable considering this
was my performance-rally debut. And
among other things, it proved to me that
Shawn is an extremely brave person.

The car was equally impressive, run-
ning without a hiccup through almost 12
hours of bashing around in the woods.

When it was over, [ found the whole
thing added up to a consciousness-rais-
ing exercise.

Rallying may not enjoy the populari-
ty of some other forms of motorsport in
this country, but I know now why the
people who love it are willing to go to the
considerable trouble—and expense—of
supporting it.—Mike Allen

Pick the pickup with the
highest resale value.

wonar for four strai

Get all the facts or

= (@] |
It's not just a truck anymore.
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BY STEPHEN A. BOOTH

Follow The Bouncing LED

TUDY this ma-
chine on the
right. Study it

carefully, and note the
coin slot in its upper
right corner. This
product of the digital
age could change the
way we entertain our-
selves in publie and at
home. It's a Laser
Karaoke player, a digi-
tized, electronic ver-
sion of the sing-along
pastime so popularin
Japan, and already it
has turned up on the
West Coast, where so
many fads begn,

You might recall that the
term karaoke (pronounced
kah-rah-oh-kay) appeared in
last month's “Audic” column
(page 48). As our globe-trot-
ting contributing editor
Frank Vizard pointed out,
the sing-along is immensely
popular in Japan, especially
in establishments that serve
beverages stronger than tea.
Would-be crooners step up to
the mike, and provide the vo-
cals toa song with the accom-
paniment of a tape recorded,
instrumentals-only sound-
track. Usually, the singer
reads the lyries from a song-
book containing seleetions as
diverse as “Tennessee
Waltz," the theme to “Raw-
hide," or even “Pop Goes The
Weasel," Usupally, the vol-
ume is quite loud, with
enough reverb to make ev-
ervthing unintelligible. Get
the picture?

Stateside, this unsolicited
torment probably would pro-
voke, not necessarily in this
order, (A) the ejection of the
performer, (B) a fight, or (C)
the mass exodus of the pa-
trons (a fitting response, as
karaoke is Japanese for
“empty orchestra”). InJa-
pan, the same situation pro-
vokes polite applause,

For better or for worse,
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LASER KARADKE araffs

e [ N

Pioneer Electronics plans to
make a go at establishing
karaoke in the United States
—in a high-tech way. Laser
videodises supplant the song-
books and instrumental
tapes. Instead, the video-
discs display lvrics (bouncing
ball included) on a TV moni-
tor, while at the same time
sending the digital audio
goundtrack to loudspeakers.
Each 12-in. videodise holds
28 musical selections, includ-
ing lyrics and background
visuals, A eatalog of 50 dises
covers a variety of musical
genres, from '50e rock to
nursery rhymes,

Pioneer's model LE-V350
Laser Karaoke ($1500) is the
home-use version of the coin-
op system pictured here. It
trades in the coin box for oth-
er worthwhile features.

Specifically, the LE-V350
is a self-contained music sys-
tem. A 30-watt amplifier
drivesabuilt-in loudspeaker.
Inputs for three microphones
send vocals to the amp—and
to the built-in cassette deck,
should yvou wish to record
your efforts.

You can balance the mike
inputs, say, to make the lead
vocal more prominent than
the harmony section.

Sound-enhancement fea-

tures include a 5-band graph-
ic equalizer, digital reverb
and an optional control that
can adjust the key of the song
to suit your voeal range.

The song discs, by the
way, do contain prerecorded
vocals. You ean use these for
practice, for canned enter-
tainment, or mute them with
the press of a button to go it
alone.

If you develop laryngitis,
or an earache, the LK-V350
is more than an electronic
doorstop. The same unit will
play regular laser videodise
movies when you feel like be-
ing entertained instead of
entertaining.

Tapeless TADs

Karaoke isn't the only thing
that's dropping magnetic
tape for digital technology,
TADs—telephone answer-
ing devices—are trading in
magnetic memory for memo-
ry chips.

First on the block with dig-
ital TADs is Code-A-Phone.,
The company’s new G200
geries of products dis-
penses with tape cas-
settes completely—for
both incoming and out-
E0iNg MEessages.

Instead, your outgoing sal-
utation and the messages
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Ploneer's karaoke player supplies lyrics and Instrumentals for sing-alongs.

that callers leave for
vou are recorded on
RAM (random access
memory) chips. This
offers a number of
advantages—but one
handicap as well,

On the plus side, the
use of chips in place of
tape and a tape trans-
port eliminates a host
of moving parts. This
reduces the chance of
equipment failure. Ad-
ditionally, chip storage
gives you direct access
to a message: Instead
of serolling through a
tape, youcan go direct-
ly to a specific memory bank,
This also means you can
Erase or save messages selec-
tively.

As far as sound quality
goes, the voice chips suffer
no loss of fdelity compared
to slow-speed cassettes, If
the digital system has one
shorteoming versus tape, it
is in recording capacity.

At thistime, you're limited
to a 21-zecond outgoing mes-
sage. Incoming messages up
to 18 seconds can be recorded
in each memory-chip bank.
There are seven incoming
banks in Code-A-Phone's
Maodel 6200 TAD ($§150) and
Model 6250 ITAD (§200)

—the I indicating that the |

TAD is integrated within a
multifeatured telephone.
{ Please turn to page 48)

Code-A-Phone uses memory
chips instead of magnetic tape.



SPRAY ON
THE POWER.

A dirty carburetor, choke, or linkage can rob your
car of some great pertormances.
So before the power éuus out of your car, spray

on the power of Jet-5pray Gumout® Carburetor And
Choke Cleaner,

Jet-Spray will wipe out dirt build-up on linkages,
and in your carburetor, choke, and PCV valves.
Putting a stop to rough idling, hard starting,
stalling, and loss of pep.

Use Jet-Spray whenever you check your air
filter—or about every 3000 miles. It's America’s #1
best seller.

So if you expect great performances out
of your car, -.g‘ray on the power, The power
of Jet-Spray Gumout®

Another Quality Product of the Pennzoil Products Company.




ELECTRONICS

{Comtimied from page 46)

Portable Storage

We Americans are a mobile people, and
we like to take our entertainment on the
road. There's a plethora of mobile and
portable electronies products that
makes this possible: car stereo, head-
phone stereos, boomboxes and battery-
powered CD players. Even a video-
game console is eompact enough to
malke the trip, for hookup to a TV set in
the hotel room or vacation home at the
other end of the road.

Of course, just about all of these en-
tertainment sources require some soft-
ware, or programming, to put on a
show. This means you have to portage
cassettes, CDs or videogames with your
skivvies. There are hundreds of soft-
ware carrying cases on the market
—hut the Savoy Softsider line merits
attention fora particularly practical fea-
ture.

Savoy Manufacturing produces a
broad line of home storage devices for
recoris, tapes and games, in addition to
carrying cases, These home storage
units come as interlocking modules, so
you can build a storage center as your
software library expands. The storage
racks and trays can be stacked, or wall-
mounted, These selfsame racks and

Storage tray In Savoy case pops out to dis-
play CDs or videogames at home.

trays are used to keep your software
neatly stowed for travel in the Savoy
Softsiders.

The trays, therefore, do double-
duty—at home or on the road, The CD
Softsider ($13) shown here holds 16
compact dises or eight Nintendo video-
games, and comes in a variety of colors,
The company offers an assortment of
carrying cases, including a prewashed

denim model ($15) whose removable
tray holds 36 cassettes.

Old-Time Music

One form of entertainment you ean en-
jov anywhere, without lugging soft-
ware, 18 radio. The programming
weighs no more than the air that carries
it. You can buy a brand-new radio for
$10 or less today, but not necessarily an
old one—at least an old one in working
condition. By old I mean antique, and as
you'll read elsewhere in this issue (“Old-
ies But Goodies,” page 82), antique ra-
dio collecting is big-time buginess.

If you don't have an old-time radio of
your own to enjoy, you can get the feel-
ing free, courtesy of the Antique Wire-
less Assn., one of our sources on the
subject, The association operates a re-
markably eclectic museum in East
Bloomfield, New York, about a half-
hour's drive from Rochester in the beau-
tiful Finger Lakes district. Regular
hours run from May through October,
but the association will provide guided
tours by special appointment at other
times.

For more information, call the
AWA's Electronic Communication Mu-
seum at (V16) 657-6260 or 657-T459. PM

THERE'S JUST 1 TRUCKBED COVER THAT
HELPS YOU 6 DIFFERENT WAYS: AEROCOVER

1. It's Tough — Aerocover™ 's 3 hinged panels are
made of structural, moided polymer for exceptional

2 It's Weatherproof — Soiid construction and complete
* weatherstripping keep the rain and snow off your camo.
It's Versatile — Uniqus, inferiocking hinge design
* allows opening of any panel for complete access lo the
entire fruckbed

4 It's Secure — Features a unique singie-key; three-way
* locking system that keeps crooks out of your truckbed.

5 It's Safe & Sleek — Unilke canopy foppers, Asrocover
* creates no obstruction to rear window visibilty so that
you cn see what's behind you.

6, 's Removable — Uniike with a bulky canopy topper,
* it only takes one person just seconds o remove the
antire Asrocover

A rorover

Thucihad Covmr by Warn indusines
Avlabie by direct masl: Paned Sal (PN24050) and Hardware Kit
(PN2405T) for '82+ Chevy 510, $385.00, plus S8H. Send o hem
Inclustries, 13270 S.£ Pheasant Ct, Miwackis, OR 57222 (Prices
subjec? o change without nofice)

Call 1-800-225-5965
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THE NEW
GENERATION

Liquid Glass
and
Connoisseur’s
Choice are the
winners in the new generation
of advanced products.

The result of hitech research and
development. these two products bring
the space age down to earth.

A specially formulated automotive
polishifinish, Liquid Glass not only beautilies
and protects non-porous surfaces, but has two
distinctive features lacking in other polishes:
supert quality and unmatched durability.
Liquid Glass bonds 1o the surface of the vehicle,
creating a smooth, hard glass-like finish impermeable

to the elements, With reqular application, Liguid Glass

builds up a protective shield that can last a lite-time.

For vinyl, leather, rubber, and tinished wood surfaces,
Connoisseui’s Choice is & supernior protectant developed with
special ingredients such as mink oil and exotic fragrances.
Connoisseur's Choice restores luster and soltness to leather and
vinyl, It protects and beautifies rubber surfaces, as well as

LIQUID GLASS ENTERPRISES. INC.
TEANECHK, NEW JERSEY 076

For information aboul Distributors in your area, linished wood fturniture. Pich up these new generation winners,
call toli-free 1-B00-548-5307 between 9 a.m. and Liquid Glass and Connoisseur’ s Choice, and enter the space age
5 p.m. {eastern time). In N.J. call (201) 387-6755. yoursell. Both products are sold in qualily stores nation-wide.




I
HOME VIDEO

Video For The
Constantly Mobile

BY FRANK VIZARD, Contributing Editor

VERY morning and
evening, thousands
of people board com-

muter trains and buses that
take them to and from their
jobs. Most of these people
have something to read
—be it a newspaper, mag-
azine, book, or even an
interoffice memo—that
makes the travel time go by
more gquickly. On weekends
the 2eene is repeated as peo-
ple go off to parks and
beaches with something ™%
to read. The preat thing
about printed matter, of
course, is that it's porta-
hle, Reading for business or
pleasure can be done virtual-
ly anywhere,

Although printed material
i& in no danger of extinction,
you might see some people
opting for video products in-
stead of paper products as an
information source. The age
of personal video is dawning.

Personal video really
means portable video, Pock-
et-size televisions have been
with us for some time, ap-
pearing with regularity at
stadiums, beaches, parks
and other locations. But
viewing material is limited to
off-air broadeasts, and recep-
tion, to be understated about
the matter, isn't too good
when you're inside a moving
vehicle.

Sony, the company that in-
troduced the Walkman per-
sonal audio cassette player,
is now unveiling a personal
video machine that iz both a
television receiver and an
Bmm videocassette recorder.

The Video Walkman
($1300) iz roughly the size of a
hardeover book, measuring

50

5 x 8 x 2% in. and weighing
2% pounds. The
VCR portion of

Sony’s Video
Walkman houses an
B VCR and a 3-in.

color TV In booksize package.

the Video Walkman per-
forms all the basie functions
you'd want from such a ma-
chine, Recording VHF or
UHF broadeasts can be done
on the spot, or by using the 1-
Day/1-Event timer.

Up to 4 hours of material
can be recorded using the
Extended Play mode, and
High-Speed Picture Search
enables you toscan througha
recording quickly,

The TV portion of the Vid-
e0 Walkman is a 3-in. LCD
screen that presents an ex-
cellent color picture. Its
quality owes largely to an
active-matrix drive system
that enhances sharpness,
contrast and color purity.

The LCD sereen is also back-
lit, a technique that improves
the brightness level so that
the picture doesn't wash out
in sunlight.

The Video Walkman
operates on both AC and

and outdoor use. Out-
doors, the Video
Walkman uses a

rechargeable nickel-cadmi-
um battery or standard alka-
line batteries. In the VCR
mode, you'll gel about an
hour of recording time from
the rechargeable NiCd that's
included with the produet.
There's also an optional re-
chargeable battery that pro-
vides a longer operating
time.

Sony's Video Walkman of-
fers video fans an unmatched
degree of portability and
lightness thanks to the small
size of Bmm videotapes, VHS
machines are getting smaller
as well, Casio's VF-3000
TVIVCR measures 8in. % 6
in. ® 3in. and weighs about 5
pounds, twice that of the
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DC power for indoor

Sony Video Walkman, The
sereen isslightly largerat 3.3
in, List price is $1300, identi-
cal to that of Sony.

How small a VHS
TV/VCR can be made is re-
atricted by the size of the
VHS cassette, of course,
Still, many manufacturers
may follow Casio's lead in
downsized TV/VCRs. Casio
uses smaller video heads
than those normally used but
wraps the videotape three-
guarters of the way around
the head drum rather than
customary halfway around.
By doing so, the same

g amount of videotape comes

into contact with the video
head as in larger VHS
machines, Further design
changes along these lines
may make VHS models even
smiller.

Given the existence of per-
sonal video products, it
might not be long before a fel-
low traveler opens his brief-
case for his Video Watchman
instead of his favorite maga-
zine. He might surprise you
even more by watching a
magazine, Several video sup-
pliers are poised to cash inon
the personal video trend by
offering what are essentially
video magazines,

Cne of the pioneers in the
video magazine field is Vid-
eofashion Monthly. Each
Bmm cassette is 30 minutes
long, available by subserip-
tion through Sony's Cinema 8
movie club at §9.95 plus ship-
ping and handling.

“Videodicals' are also
available from the Home
Broadeast Network for the
same §9.95 list price.




“STOCK UP

Ol AC FILTERS

AND PLUGS

AND SAVE

AS MUCH RS $8.80."

— Chuck Yeager

Now’s the time to get your car running right without emptying your wallet.
With money-back offers on AC Spark Plugs, Air and Oil Filters.

The copper-cored electrodes in AC plugs dissipate heat and resist fouling
better than conventional electrodes. And between August 28 and November 5,

get back 35¢ on each plug (limit eight).
During this time you can also save $1.25 on each AC Qil Filter (limit two) and $1.75 on AC Air Filters

(limit two). AC Qil Filters are designed o protect gasoline engines for up to 15,000 miles and

AC Air Filters for up to 30,000 miles. Check your owner's manual for your
car’s recommended change intervals. E E
For a nearby AC-Delco retailer with rebate details, just give me a call

ot 1-800-AC-DELCO. GENEAAL METORS CORPORATION

AC-DELCO. THEY DOI'T JUST FIT. THEY MATCH.




HOME VIDEO
{Continied friom poge 50)

Among the titles subseribers receive
are Golfer, Driver, Inside Moves (for 17
to 27 year olds), Rage (for fashion buffs),
and Hunting & Fishing.

Random House, travel specialist 1n-
ternational Video Network, and the
video divigions of Golf Digest and Tennis
magazines are also committed to sup-
plying Bmm video material for the
personal video user. The usefulness
of existing software should also be §
enhanced. A cooking video now '
can be brought right into the
kitchen or a car-repair video can
be brought right into the garage. The
Sony Video Walkman has audio/video
inputs and outputs so that material can
be easily transferred from one video for-
mat to another if necessary.

Sany also hopes that the Video Walk-
man will be a message carrier for the
desktop revolution in the business
world, The company is offering a palm-
size video camera, the CCD-G1 ($750),
that can be used with a larger TV/VCR,
the EV-DTI1 ($1700), to make video
memaos,

The EV-DT1 sports a 5-in. monitor,
suitable for office use, but Sony hopes
business people will use the Video
Walkman to view interoffice memos and

Electronlc Image-stabilization lens in cam-
corders eliminates jitters from home movies.

instructional material outside the office
ar workplace.

A Stable Image

Bob and weave is generally the kind of
advice that cornermen give to boxers.
Unfortunately, bobbing and weaving is
too often associated with homemade
video movies shot with cameorders.

The plain truth is that the jitters ean
affect any video. You might think you're
holding the camcorder rock steady but
even inhaling and exhaling can impart

SURGEON GENERAL'S WARNING: Cigarette
Smoke Contains Carbon Monoxide.

e = w

movement to the picture., Holding your
breath only works for short takes, A tri-
pod introduces additional gear into the
equation—a step backward for many
people.

A technological solution to the prob-
lem comes from Magnavox, Panasonie
and other camcorder makers in the form
of a new feature called E15—for Elec-
tronic Image Stabilization. What it does
is to compensate for eameorder motion
electronically,

EIS cameorders are instantly recog-
nizable because the lens is encased in
what looks like a small box. Inside this
little box are sensors and motors that
compensate for both horizontal and ver-
tical movement. Angle the cameorder
slightly downward, for example, and
the lens moves slightly upwurd to com-
pensate. Horizantal compenzation
works the same way,

EIS generally reduces jitter to about
256 percent of the original motion. The
benefit of EIS becomes most obvious in
difficult shooting situations, such as re-
cording from a moving car, but it also
offers a steadier picture even if vou're
shooting from a standing position, If
vou've ever watched a video that made
you seasick, then EIS will make you feel




as though you've returned to solid
ground. EIS is available on more expen-
sive cameorders but its obvious benefits
surely make it destined for lower-price
maodels in the future,

Televideo

At some point early in the day | general-
ly eonsult the television listings to see if
there is anything worth taping for late
viewing. If there is, | make a mental
note to program the video cas-
sette recorder's timer before
leaving the house,

Sometimes, though, some in-
terruption will sidetrack me be-
fore I can get to the timer. And long
after I've left the house, I remember
that there was a program I wanted to
tape.

Now, thanks to Panasonie, if you
leave the house without programming
the VCR all you have to do is call home.
The company's PV-4826 can be pro-
grammed from any touch-tone phone.

The PV-4826 ($550) has a modular
telephone jack on its rear panel. You
plug in your phone directly. When you
call, the PV-4826 responds after 10
rings.

Once the VCR picks up, you entera2-

digit identification code using the
phone's keypad. The VCR responds
with a beap indicating that it is ready to
accept commands.

Communicating with the PV-4826 is
simple. You might, forinstance, want to
check that there’s a tape in the machine.
All you do is press T, A, P, E and then the
numbers (#) symbol on the phone key-
pad. If there is no tape in the VCR,
you'll hear four beeps. If a tapeisin

MNew Panasonic

camcorder can be programmed
remotely by phone—but insert a tape firstl
place, the machine responds with a sin-
gle beep. All programming is done in a
similar manner. When you're finished,
you simply sign off by pressing the as-
terisk (*) symbol on the phone,

The RV-4826 can also share a line
with a telephone answering machine.
The 2-digit identification code turns off
the telephone answering machine tem-
porarily until you've completed your
programming.

New And Noteworthy

Toshiba has joined forces with Carver, a
well-known high-end audio manufactur-
er, to develop a line of stereo televi-
sions. The MTS sets utilize what Carver
describes as its Sonic Holography audio
technology. The basic idea is to replicate
the audio experience provided by sur-
round-sound systems. Instead of using
four speakers, however, the Toshiba/
Carver system uses only two speakers.

Carver creates the sensation of sur-

round-sound systems by pro-
cessing the audio signal to
eliminate virtually all inter-
aural crosstalk. By doing so0,
Carver claims to restore the
depth and ambience in the image

that is masked during normal playback.

Toshiba will make the Carver audio
gystem a feature in four screen sizes: 27,
30, 46 and 52 in. The company also plans
to offer the system on two projection
TVs as well. The 27- and 30-in. models
will incorporate a subwoofer for added
bass response,

Whether the Toshiba/Carver dupli-
cates the effect of a surround system iz a
subjeetive opinion that depends on your
ears and listening environment. In any
event, it's worth comparing the two. PM
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A Do-It-All
Miter Saw

RECENTLY tested
the new Sears com-
pound miter saw
—the first 10-in. power miter
saw that ean cut bevels and
compound angles, The saw
{model No, 23461N) features
a rotating, slotted worktable
for making square crosscuts
and left- and right-hand mi-
ter cuts up to 45°. And unlike
other 10-in. power miter
saws, the saw head tilts up to
45° for cutting bevels, Set the
saw for both bevel and miter
cuts to saw compound an-
gles. This is especially help-
ful when making picture
frames and installing crown
molding,.

The direet-drive motor,
rated todevelop 2 hp, powers
the blade to 5200 rpm. An

electric brake stops the blade

in about 2 seconds after re-

SHOP TOOLS

BY ROSARIO CAPOTOSTO, Contributing Editor

LIPPER
BLADE GLIARD

SLOTTED,
ROTATING TABLE

\H‘EI‘MCTABLE

BLADE GLIARD

ADIUSTABRLE
FEMNCE

MITER
LOCK
HAMOLE

leasing the trigger switch.

The saw is solidly construet-

ed with a cast-iron base, |
turntable and pivoting mech- |
anism. The adjustable fence |

and upper blade guard are
made of die-cast aluminum.
The rotating table has posi-
tive stops at 22%" and 45",
The saw weighs in at a hefty
60 pounds. This makes the
saw a little cumbersome to

Awview of the saw’s underside re-
weals heavy-duty cast-iron con-
struction. This provides the toal

with strength and stability.

This shows the maximum cross-

cut capabliity of the Sears 10-in.
miter saw. The timber cut mea-
sures 2% In. thick = 5% In. wide.

To adjust the rotating table for
miter cuts, depress the thumb
latch, move table, release latch.
To lock table, tighten handle.

Here we're making a maximum-
capacity miter cut. Note that
clear plastic guard retracts auto-
matically as blade Is lowered.

tote around, but its weight
provides solid, vibration-
free operation.

The 10-in. blade affords
great cutting capacities. In
fact, with this saw you can
bevel cut a2x6 and cut a com-
pound angle on a 2x4. The
actual eapacities are: 90°
crosscut, 256 x 5% in.: 46° mi-
ter, 2% = 44 in.; 45° bevel,
1% * 5% in.; 45° compound
miter, 1% x 4% in,

A sawdust chute on the up-
per blade guard accepls a
dust bag that collects a fair
amount, but not all, of the
gawdust.

The clear plastic lower
blade guard retracts auto-
matically as the blade is low-
ered to make a cut—a good
safety feature.

Another nice feature is an
arbor lock that keeps the ar-
bor from spinning while

changing the blade,

Allinall, I think that this is
a good, multipurpose saw for
the home workshop. It's sold
at larper Sears stores and in
the 1988 Sears annual catalog
for about $220,

For more information and
details, contact Sears, Sears
Tower, Dept, 703-PM, Chi-
cago, IL 60684,

_

Installing decorative crown
melding requires cutting tricky
compound angles. Adjust saw
for both miter and bevel cuts.
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HINTS
FROM
READERS

Magnetic Caliper

PRARARRY

INSIDE

After reading about using an adjust-
able wrem%n for a quick caliper
(“Hints," page 54, April '87), 1
thought of this method:

Grip the pipe you need to measure
with pliers and slide a magnet be-
tween the handles to hold the jaws the
correct distance apart.

For inside dimensions, insert the
handles into the space and position
the magnet at the jaw end.

—F L. Seager

Using Paste Fillers

Ehcg key to a smooth, fjaqa-like au]1:-
on open-grain woods is an appli-
cation of I11:-a.st.\e wood filler before the
final finish.

While paste wood fillers are usually
wiped with coarse cloth or similar ma-
terial before setting, ['ve found an ap-
proach that works better.

Apply the filler normally. But in-
stead of wiping, let it set. Then, use a
putty knife or paint scraper with worn
rounded edges to remove the excess
filler. Work gently across the grain
and follow by wiping with paper tow-
els. This leaves the surface with little
or no sanding necessary.—Ted Burke

Take A Powder

When working with a dark wood, it's
often difficult to make distinet peneil
marks. It helps to sprinkle the area
with taleum powder and blend it in
with a eloth. The tale ean be removed
later by wiping with a dams:- cloth,
—Walter Burton
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TWIBT& SHOUT

You use it because you care about
your car’s performance. You trust it
to protect your engine through
the toughest hear and cold. You
depend on ir to guard against
wear, and clean as it lubricartes.

You expect quality like this from
Fhﬂ“pﬁ 66 TropArtic all-season
motor oil.

Now ler TropArtic exceed even
your wildest expectations with the
all-new “Twist and Win" game!
Look for specially marked classic
gold bottles wherever you buy moror
oil or ar your local Phillips 66
retailer.

Limited ofter! Send for $3.60
back om a L2-quuart coase of
TrapArtic. Rebate ends
November 30, 1988.
Long live
your car.™

##%
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Black & Decker” CarVac™ Plus Black & Decker® Air Station™  Turtle Wax® Super Hard Shell” Turtle Wax" Rust Eater® con-

has a powerful 12-volt motor, Versalile inflator compressor!  Wax for protection! 16-1. oz, verts rusl to a primad black
brushes, crevice tool, 3 nozzles, pressure 5 aa liguid, 8.5-0z. paste surface in minutes!
adapter, «- ‘am gauge, 120 psl. wr I- WAL, v Each 2-49 16-1l. oz. bottle. m 2-99
. i 1 [?1
e s s & BOMAS
Charge it al parficipating stores! Jri—

Turbo-Wash® Pressure Wash- Al Armor All* Wax. 14-0z. paste, Anco” Wiper Blade or 2-Pk.
er with fingertip control. Incl 16-11. oz, liquid. ==« E&.3.68 Wiper Refills in 15, 16 and 18-

pint of Soff-Suds*® B) B-Oz. Prassurized Car in. sizes. Durable!
cleaner Ilq'ugg Wax is easy 10 use! . 3.98 masssass YOUr choice 2:98

Jruel/alue

HARDWARE STORES &

GE" Halogen Headlight. Round. High or low baam. - 548 Peterson High-Intensity Lights Eagle 2%-Gal. Galvanized
Rectangular Halogen Headlight. High or low DBaM, wae 6.BE for ofl-road driving. Chroma- Gas Can iz made without top
Round Halogen Headlight. High/low beam. .. 188 plate housings, wir- g aa or side seams. T-in. 4 aa
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WD-40" 9-0z. Multi-Purpose Master Mechanic® Anti-Freeze Master Mechanic® Tools. Choosa an 8-1b, double-face sledge ham-

Lubricant stops squeaks, pro- and Coolant protects your mer, G-lb. wood-splitting maul or 3%-1b. single-bit axe. All have
ens rusty parts. co summer! Gallon, w durable 36-in. hickory handies. sewssoses - Your choice
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Anti-Freeze Tester or Battery Big Boy Volume Tire Pump. Carol 12-Ft. Tangle-Proof*® Schaver® 8/40-Amp Battery
Hydrometer check anti-freaze Fewsar strakes fill auto tires, Booster Cable. 10-gauge, hea- Starter/Charger for 12-volt
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2-Ton Hydraulic Floor Jack. Master Mechanic® 3-In-1 45- Servess® 3-Pc. Pliers Set incl. Master Mechanic® Cordless
Safety features prevent over- Pe. Standard Socket Set com- 6% -in. diasgonal pliers, 8% -in. Serawdriver with recharging
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C) U.S. Air™ 2-HP Air Compressor
is baffled lor low-noise operation.
Delivers up to 125 psi, with sasy-
change filter and floating vabve for
air control. wme 299.99

Master Mechanic® %-In. Re-
versible Drill, Variable speads
from 0 to 2,500 rpm.
¥ HR. 3 amps. we

B isss [ArHEENNG NISAEE Ty N AU B0 MEFCRINDTAIAY DONOAL ST MEY N0 BO0E 8 e shown s grces may wary Prooes s sl b chargs i Ao sl My Dn higher m Allska and Hewei Pross snpns Gt 7E. RS



HE RETURN of the

T Super Cub is Piper's
major effort to bring
aviation back to grass roots
America. Derived from the
original J3 Cub, the airplane
that put America in the airaf-
ter World War II, the Super
Cub was first produced in
1949, Known as the "Poor
Man's Helicopter” due to its
legendary short takeoffs and
landings, the tandem 2-seat-
er remained in production
until November 1982, Be-
cause of its ruggedness, the
Super Cub is still the air-
plane of choice with Alaskan
bush pilots and border patrol
types. A lot of the 10,000
original Super Cubs are still
slogging it out doing some of
the toughest jobs in aviation.

And now the Super Cub is
back not only as a finished
airplane, but in a kit for home
assembly. That's right.
You'll now be able to build
the famous airplane yourself.

The people we watched as-
sembling the first new Super
Cub in Hangar 21 of Piper's
Vero Beach, Florida, facility
were all veteran Piper em-
ployees. Four of them had
worked at the company when
the original Cub was first be-
ing built.

One of them, Clyde Smith
Jr., left the company in 1984
to become the leading expert
on restoring vintage Pipers.
His new job is to write the as-
sembly manual for the kit.,

“We're trying to make it
gimple enough for a 16-year-
old to assemble,"” Smith said,
“and that's tough. But we're
getting there.”

The Super Cub is not your

I
AVIATION

The Piper Cub

Is Back!

BY FRED MACKERODT, Contributing Editor

average kit airplane. Piper
will supply completed subas-
semblies which the owner
then puts together, No weld-
ing is required, and only very
simple tools and painting
equipment are needed,
*About the most unusual tool
you have to have is a fish
scale to set the tension of the
brace wires,” Smith says.
While most airplanes are
assembled under the experi-
mental amateur-built certifi-
cation eategory, the Super
Cub will be certified the
same as a factory-built air-
plane. To do this, Piper will
send a designated employee
to inspect the assembler’s
work two times during the

Piper's Stuart Millar at the controls of the rebom Super Cub.

construction, On the final
trip, the Piper employee will
test fly the new airplane.

Smith guesstimates the as-
sembly time to average out
at 500 to 700 hours, depend-
ing on a lot of factors. The
most important of these, he
says, is finding a spacious,
comfortable work area.

A lot of amateur-built kit
airplanes tend to languish
during construction and not
get completed. But Smith
doubts this will happen with
the Super Cub. “You're talk-
ing about a $40,000-plus
proven fun airplane,” he
says, “and I doubt anybody
will leave one of these out in
the garage half finished!”

The price for the factory-
assembled Super Cub is
$42,595. The kit goes for
$21,095 without engine or
propeller. But Piper will sell
you a brand-new 150-hp
Lycoming 0-320 engine and
Sensenich propeller for an
additional $10,300, a package
which normally lists for twice
that amount.

Jess Krall is the man in
charge of Super Cub sales.
You can reach him or any-
body else at Piper by dialing
(800) 72-Piper.

The new Piper

But the return of the Super
Cub is only part of the whole
Piper revival. Today Piper
Aircraft in Vero Beachisa
fun place. For a pilot, it's a
toy store.

The last time I was here, in-
February 1987, it was a very
different kind of place. Only
748 of Piper's original 8300
workers were left. Some
were working on airplane
components to be assembled
in foreign countries, but
most were working on re-
sumes. The place was Gloom
City. Piper belonged to con-
glomerate Lear Siegler
which, at the time, was look-
ing for a convenient carpet to
sweep it under.

Now there are 1040 peo-
ple, and 50-year-old Piper is
buatlinf with activity. The
assembly lines are running
again and airplanes in a wide
variety of shapes and config-
urations stand around in dif-
ferent stages of completion.
Across the field, Piper's
gkunk works, headed by avi-
ation wizard Roy LoPresti, is
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at work on new aireraft, including a re-
placement for Piper's Comanche.

The boss

The man behind the Piper transforma-
tion is the new sole owner, Stuart Mil-
lar, a 62-year-old former military pilot
and self-made multimillionaire, who
loves flying more than anything in the
world. Case in point: Millar had his
office moved from the executive suite at
the front of the building toa work areain
the back. “Over there I had a view of a
parking lot,” Millar explains. “Here |
can see airplanes, [ didn't buy an air-
plane company to look at a parking lot.”

Millar views personal aviation as a
great freedom unique to the United
States. Nowhere else in the world ere
there so many private pilots and private
airplanes, Millar points out, quoting
numbers: “There are maybe 10,000 pri-
vate pilots in West Germany, 13,000 in
France, 4000 in Spain, maybe 5000 in [t-
aly, and 7000 in Japan. Here we have
600,000 registered pilots, two-thirds of
whom are private pilots,”

But he also sees this freedom in jeop-
ardy. “Of the 600,000 pilots flying to-
day,"” he says, “400,000 were trained by
the government, Although I plan to live
to 112, alot of the other military-trained
pilots from the World War I1 era are dy-
ing off. We have to find a way to attract

and train the pilots of the future.”

One of the keys Millar sees to this
training effort is the availability of
training aireraft. The present fleet is
just plain wearing out. To remedy this,
earlier in the year Piper began offering
a stripped-down version of its entry-
level Warrior called the Cadet. At
$45,000, the plane admittedly doesn't
make much, if any, money for Piper, but
it will go a long way toward keeping the
basic training fleets around the country
inoperation. And the young people who
learn to fly in the Cadet today, Millar
reasons, will be ready to buy new Pipers
of their own in 10 years' time, Piper has
more than 10{ orders for the Cadet and
more are coming in every day.

Two tens

While at Piper, [ aleo had the opportuni-
ty to fly the Malibu, the most advanced
single-engine airplane on the market
today. In testimony to the easy-to-fly
nature of this complex airplane, Roy
Hanan, a 28-year-old demonstration pi-
lot, took the controls only onece during
the entire 2-hour flight.

We were eruising at 17,500 ft. in pres-
surized comfort, with the loran indieat-
ing 200-knots groundspeed and the fuel
flow showing an incredible 16 gallons
per hour, when he suggested [ trya
steep bank. “Bring it over to 60°," he

said. Gingerly, I banked the airplane,
watching the long wing dipping toward
the vertical, and feeding in backpres-
sure to maintain altitude. Again, just as
gingerly, I brought the airplane back to
straight and level, feeling pretty satis-
fied with myself that I had managed to
hold altitude within 50 ft. or so.

“Try it this way,” Hanan said, and
with a flick of the control voke
—Wham!—he laid the airplane on its
side. With another flick—Bang! Shades
of Chuck Yeager!—the airplane was
banked 60° the other way, pointing the
other wingtip at the Florida landscape.

After hours of this kind of flying, in-
cluding a 45600-fpm simulated emergen-
cy descent and some supersoft “are we
there yet!" landings, | was pretty high
on myself and the Malibu. It's an air-
plane that makes you feel good.

I asked Hanan how he would compare
flving the Malibu and the Super Cub,
two airplanes separated by 45 years of
technology and about $260,000 in price.

“For fun, on a scale of one to 10," Roy
gaid, “the Malibu is a 10. The Cub is also
a10," he quickly added, “but it's a differ-
ent kind of 10." He explained that after
flying the Malibu all day, he just loved to
jump into the Super Cub, leave the win-
dows open and the door down and cruise
around low and slow. “There's nothing
like it in all the world.” ™

~ Stop At Kmart And
Pick Up One Of The

Mario

== {185z

Keys To

Andretti’s Success.

L P TS

Mario Andretti knows the importance of using Bosch spark plugs.

They're a key factor to his success. And you can experience all of the advan-

tages of Bosch Platinum in your car—the quicker starts, the smoother
acceleration and the improved fuel efficiency that only the Platinum
Plug delivers. Best of all, they're now available at a great Kmart sale

price. So stop in today and let Bosch Platinum, the Ultimate Spark Plug,

become one of the keys to your driving success.

Saold in four-, six- and eight-packs only. For many 1U.5., import cars and light trucks.
U.5.A

On sale 9/28-10/15 at most K mart stores across the
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Dependability:

Profile in Quality #9: 76 many people the qum’;ﬁ of a caris the rff"r.wmfuhh"!h of the car. f'bﬂ!{m st tehen

it’s new, but H;rmmmrfs of miles down the road, Ford's quality is well documented. In nationwic e surveys,

for 8 years running, owners of Lincoln, Mercury and Ford cars and light trucks have reported fewer -
roblems, on ai eruge, than owners of any other vehicles desiemed and bult in North Americag*
This dependability is backed by Ford Motor Companys 6 year/60,000 mile powertrain warranty, **

One more reason
Ford Motor Company
has designed and built

the h1ghest quality
Americancars and trucks

for8years running.

Quality is Job 1

LINCOLN « MERCURY - FORD THUCKS

FORD -

*Based on an average of owner-reported problems in a series of surveys of "B1-"88 models designed and built in North America.
**Restrictions and deduetible apply. Ask your dealer for a copy of this limited warranty. Buckle up —Together we can save lives.
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THE DETAIL

FORD THUNDERBIRD
SUPER COUPE

Powertrains, key models and refinements highlight Motor City’s new offerings.

BY TONY SWAN, Auto Editar,
and JIM DUNNE, Detroit Editor
PM Photos by John Lamm

ETROIT automakers will
roar into the new model
year offering major rede-
signs in selected cars, with
special emphasis on their most eritical
product features—body styling, en-
gines and suspensions, Changes are
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not spread evenly over the complete
lineup of 1989, Instead, they pinpoint
specific models, improving appear-
ance, performance or handling.

General Motors, stung by its dra-
matic decline in market share over the
past three years, is taking a highly ag-
gressive position throughout its en-
tire 1989 lineup with selective styling
and engine revisions from each of its
five car divisions.

Ford will counter GM's effort with
brilliant new styling for the Thunder-

bird and Cougar, plus several potent
new powerplants and a special low-
volume Taurus sedan aimed at the
premium high-performance market.

On a more modest scale, Chrysler
has a new line of midsize sedans—the
Plymouth Aeclaim and Dodge Spir-
it—that begins the replacement of the
aging K cars.

However, as with Ford and GM,
Chrysler engineers have also been
hu;;iy under the hood.

ere are the highlights:

supercharged
and a whopping 315 Ib.-ft. of torque.

4l
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Ford/Lincoln Mercury

Ford has onee again stolen the show.
Not only are the new Thunderbird
and Mercury Cougar the visual sensa-
tions two years of spy phnlugraﬁhy
have conditioned us to expect, they
also escalate the technology wars
with the first domestically produced
supercharged (as distinct from turbo-
charged) cars since the Studebaker
Hawks of the mid-"60s.

Ford's pressurized 3.8-liter V&
makes respectable power (210 hp at
4000 rpm) and impressive torque (315
Ib.-ft. at 2600), which represent gains
of 10 and 25 percent, respectively,
over the 2.3-liter turbo Four that
powered the 1988 Turbo Coupe. How-
ever, neck-snapping acceleration isn't
going to be the strongest suit for
these two personal luxury entries. Al-
though both cars are actually shorter
overall—189.7 in. versus 202.1—an
8.8 streteh in wheelbase, with atten-
dant stiffening in the rear-drive plat-
form, has produced prodigious weight
gains. Normally aspirated 'Birds now
scale in at 3542 pounds, up some 300
pounds from '88, and the Super Coupe
adds another 200+ pounds to that.

Other gains are more positive
—more rear-seat leg room, more el-
bow room, improved seating and
availability of ABS braking through-
out both model lines.

Basge engine for both Cougar and
Thunderbird is still the 140-hp nor-
mally aspirated 3.8 VG, but the super-
charged engine is also available to
both, something new for the XR7.

Although the revitalized Thunder-
bird and XR7 dominate Ford's 1959
headlines, the real performance news
belongs to the Taurus. Equipped with
an all-new 3.0-liter 24-valve dohe V6
from Yamaha, the SHO (for Super

High Output) Taurus sedan sudden- _

ly ranks second only to the ever-
green Mustang 5.0-liter among
Ford's performance cars.
Although the SHO edition is all
but indistinguizhable from the regu-
lar Taurus, its extra muscle (220 hp),
fatter tires (215/65VR-15 versus

6

205/70R-14 standard), 4-wheel dise
brakes and excellent sport seats make
it the equal of some very prestigious
German machinery,

The arrival of the new joint-ven-
ture Probe lends even more muscle to
the Ford lineup. Assembled at the
new Mazda Motors plant at Flat
Rock, Michigan, the 626-based sport
coupe arrived as a 1988 mid-year and
immediately became one of Ford's
hottest sellers.

Power teams include a 2.2-liter 12-
valve Four in normally aspirated
(110-hp) and inter-::uuleci" turbo (145-
hp) editions, with 4-speed automatic

FORD
PROBE GT

Cougar, Thunderbird's twin, Is all new for

1989, and has the same supercharged
3.8-liter Vb engine option. Base engine on
both cars is a normally aspirated 3.8-liter
V6. Real sleeper In Ford's lineup Is the SHO
[Super High Output) Taurus, powered by a
3.0-liter 24-valve dohc V6 from Yamaha.
Ford's Frobe s one of the most successful
new cars Introduced recently. Bullt by
Mazda in the United States, with body
design by Ford, this car s watched closely

by competitors in Detroit.

and 5-speed manual transaxles.

Although the rest of the Ford Mo-
tor Co. lineup is largely carryvover,
there have been a few tweaks here
and there. Foremost under this head-
ing is the addition of sequential port
fuel injection, roller tappets and mag-
nesium rocker arm covers to the com-
pany's corporate 3.8-liter V6 ( Lincoln
Continental, Ford Taurus, Mercury
Sable, T-Bird, Cougar). Continuing
its suecessful Designer Series pro-
gram, Lincoln is offering a Guecei
Town Car for 1989, while Mercury is
making a driver-side air bag available
as an option on Topaz models.—T'.S.
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General Motors

Body style changes are scarce at GM
this year, and there aren't any cars in
the lineup that can be called all-new.
But that doesn’t mean there won't be
changes you perceive at a glance.

Buick’s Riviera gets the most radi-
cal restyling, while the Buick Centu-
ry, Pontiac 6000 and Olds Cutlass
Ciera get more modest facelifts. Cor-
sica adds a 5-door hatchback sedan,
and Corvette will have an ultraperfor-
mance option—the ZR1—to chal-
lenge some of the world’s fastest and
most exotic sports ears. The V6 lineup
is different, with a new 3.3-liter V6
(based on the 3800) replacing many
2 8-liter and 3.8-liter engines.

Several models will offer a more
powerful High Output (HO) version of
the highly snccessful Quad 4 engine.
Olds claims that the HO puts out 180
hp, compared with 150 in the regular
Quad 4, through larger valves and a
higher 10,0:1 compressgion ratio. Olds
engineers claim 0-to-60 mph times of
7.5 seconds for the HO 1n a Calais
chassis.

Riviera returns to the look of the
past, when its flagship personal luxu-
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ry models were among the most
appealing in the industry. While the
basie structure, chassis and even the
interior (including the controversial
CRT control panel) are unchanged
from 1988, the exterior styling is dra-
matically different. Some 11 in. have
been added to the overall length, 9.5
inthe rear, 1.5 in front.

Overall the car has a more rounded
appearance, making it look heavier,
though the added length only
amounts to a 75-pound increase,
Buick returned to the shape of past
Rivieras by angling the profile of the
rear quarter panel in a st yle that

CHEVROLET CORSICA
HATCHBACK s

You'll have to walt until early next year to
get one of these 552,000 ZR1 Corveltes.
Power—385 hp—comes from Lotus-
designed 32-valve aluminum VE [left).
Massive rear tires are 11 in. wide. Top
speed and 0-60 acceleration are at world-
class levels, New engine mates to new &-
speed Getrag manual transmission.
Chevrolet forecasts 1989 ZR| production at
2000 units. Volume will be much higher for
hot-selling Corsica, which adds a 5-door
hatchback to the fineup for 89,

helped make these cars so popular in
the 1970s and early 1980s.

The midsize 6000, Century and
Cutlass Ciera also get a freshening for
1989, These cars are less angular than
in previous editions, creating a look
that is more aerodynamic and contem-
pOraneous,

Century has the most extensive re-
visions with a new front-end look, in-
cluding grille, fascia, front-end panel
and flush headlights, At the rear
there are new roof designs for both 2-
and 4-door madels, as
well 1s new rear
fuarter panels.

LE|
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CADILLAC
DE VILLE

Restyled Cadillac de Ville has a 3-in.
wheslbase exteraion and s almost 9 in.

longer. Changes project a larger, more
huxuriows sedan. and add 1o rear-seat access

and room. Major styfing revisions in the
Buick Rhviera abso conjure up the lusurious
past. While interior remains the same,
outside has a new profile and an 11-in.
stretch in overall length. Midsize Oilds
Cutlass Clera gets a new roof, backiite,
fenders and front end for 1989. Its cousins
at Buick and Pontiac have similar changes.

Ride and performance are different
for this car, too. Buick made changes
in shock-absorber valving as a key
part of what is being billed as Dyna-
ride suspension,

The optional Century engine is the
new 3. 3-liter V&, developing 160
horsepower. It replaces the optional
2.8- and 3.8-liter Vs, with more pow-
er than the old 3.8, as well as better
firel economy,

Pontiac's version of the Century,
the G000, has a less elaborate freshen-
ing with changes only to the rear of
the roof, quarter panel and trunklid.
The 2.8-liter VA is still optional on the
G000, but a 3.1-liter V6 becomes the
standard engine on Pontiac's limited-
production all-wheel-drive STE
model,

The (MNds Cutlass Ciera, a bread-
and-butter car for the division, has
similar changes in rear end and roof
styling. But its engine lineup is slight-
ly different from those of the Century
and 6000, Base engine is still a 2.5-1i-
ter Iron Duke Four, but the optional
engines are a 2. 8-liter and the new
4. 3-liter V6

The Olds Cutlass Calais presents a
more aggressive front-end appear-
ance in 1989 that includes new fascia
and grille (or, more properly,
nongrille), and at the rear,
new taillampe and end cap.
At the side there are wider s
molding=. (dn the Interna- —
tional Series, 3-spoke wheels,
16-in. tires, wheel flares and ground

fed

BUICK
RIVIERA

effects panels have been added. A
special Quad 4 appearance package
has its own combination of distinctive
wheels, tires and black and gold
accents.

Excitement is Pontiac's catchword,
and what better way to project that
image than with a powerful turbo-
charged engine in the division's sport-
iest car, Firebird Trans Am GTA.
Built only in a white notchback body,
the car’s turbocharged 3.8-liter V6 is
the same engine Buick bolted into its
wild Grand National.

Equipped with its standard inter-
cooler, the engine develops horse-
power in the 250+ range.

Pontiac believes that 0-to-60 mph
times for this package will be about
5.3 seconds, Only 1500 or so will be
built in the 1989 model year, lending
appeal for collectors. Will this be fast-
er than the Trans Am with a 5.7-liter
V8?7 “Substantially,” say insiders
from Pontiac. That's not to say the
Trans Am's other engines are slouch-

OLDSMOBILE -
CUTLASS ¢

es. You can still order the big 350-cu. -
in. V& (235 hp, 0 to 60 in 6 seconds),
though this engine continues to be
available only with an automatic
transmission.

“Ifthe 5.7 V8is a Mustang-fighter,
what do you call the GTA with turbo-
charged V6" a Pontiac executive was
asked. "Mustang-killer,” came the
immediate reply.

Meanwhile, Cadillac is taking care
of business in its plush Allante and
high-volume de Ville lines. The de
Ville eoupe is 6 in. longer, while the
sedan is stretched 9 in. over a 3-in.
longer wheelbase. Those changes,
plus a major freshening that takes in
grille, front fenders, front bumper,
hood and deck, give the luxury sedan
a more substantial appearance, some-
thing Cadillac owners and dealers
have been asking for since the current
body style was adopted three years
ago. The Fleetwood line, for its part,
digs way back into the past to come up
with new rear fender skirts in addi-
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tion to the rest of the changes given to
the de Ville,

Cadillac’s determination to make
the Allante a strong entry in the super
luxury-coupe market is evident by the
changes made for 1989. A new 4.5-
liter version of Allante's aluminum V8
engine turns out a welcome increase
to 200 horsepower. Cadillac claims
the engine will propel the Allante
over 130 mph, and, more important to
most drivers, allow it to accelerate to
60 mph in 8.5 seconds. That's the kind
of performance Allante should have
had when it was introduced.

Ride is improved with a speed-con-
trolled damping system that shifts
between three shock absorber auto-
matic settings that depend on car
speed and handling conditions.

Variable-assist steering makes
steering light at low speed, firmer at
higher speeds. Other improvements
include a no-leak convertible roof seal
and a simpler system for lowering the
c-unvertthl?e top intoits well.

“Don't eall it the King of the Hill,”
That's the word from Chevrolet engi-
neering ace Don Runkle, speaking of
the ZR1, Corvette's ultimate perfor-
mance option, Chevy's big news for
1989. “If we say King of the Hill, we
automatically put ourselves in a cor-
ner. That's kind of a cocky statement.
We'd like to take a lower profile and
let the car speak for itself.”

With 385 hp, wider tires and a spe-
cial G-speed Getrag transmission, the
ZR1 can and does speak for itself,
with 0-to-60 capabilities registering
in the sub-5-second range, accordin
to Chevrolet insiders, Top spee
should approach 185 mph, putting this
car in the same performance category
as some of the world’'s most exotic
machinery,. The ZR1's brand-new 32-
valve, dohe aluminum V8 engine was
designed by Lotus in England, while
the block will be specially cast herein
the United States by Mercury Ma-
rine, the outboard motor company.

Chevy plans to build only some
2000 editions of the ZR1 in the 1989
model year, with the new supercars
scheduled to start hitting the show-
rooms early next year.

Less spectacular in terms of nose-
flattening performance, but probably
more popular with Chevy buyers is a
hatchback model in the Corsica line-
up. The glass fitted in the rear hatchis
the largest single piece of glass used
in hatchbacks, but the appearance of
the new model is virtually identical to
that of the standard 4-door Corsica,
The rear seats fold down, creating al-
most as much cargo room as a station
wagon.—J.D.
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OLDSMOBEILE
CUTLASS CALAIS
QUAD 4 HO

w Cutlass Calais international Serles moves up

a notch in the Oldsmobille performance
stable with the addition of the High
Output [HO) edition of the dohc 16-valve
Quad 4 engine. Ground-effects panels, fog
lamips and 16-In. wheels with performance
tires help to distinguish this car from milder
members of the family. The HO Quad 4 Is
rated at 180 hp, and will be offered In
Pontlac Grand Am as well as the Cutlass
Calals. However, HO models are not
expected to be avallable before Late 1989,

Bulck's Regal Grand Natlonal the quickest
car in General Motor's entire lineup. The
limited-edition turbo Trans Am s expected
to cutperform VB models. Production is
expected to be limited to about 2000 of the
turbocharged Vé models.
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Chrysler

Although the look isn't exactly new,
the cars—Dodge Spirit and Plymouth
Acclaim—give Chrysler Corp. two
fresh nameplates in the midsize fam-
ily sedan game. With their conserva-
tive formal sedan styling, the two
newcomers are unmistakably mem-
bers of the current Chrysler design
idiom, and just as obviously descend-
ed from the faithful K-car clan.

However, even though they're des-
tined to replace the cars that helped
pull Chrysler back from the brink of
ruin at the beginning of the decade,
Spirit and Acclaim are positioned
slightly upscale from the familiar
Plymouth Reliant and Dodge Aries.
They're also bigger, inside and out,
with room for ﬁgre Or SiX passengers,
depending on seating layout.

And for all their conservatism, the
new Chrysler A-bodies present a
smoother, more rounded appearance
than their no-nonsense predecessors.

“They re family sedans that have a
modern, soft shape,” explaing Bob
Lutz, Chrysler president of opera-
tions. “While they're not completely
aero, the fast windshield gives them
an up-to-date look. The wide C-pillar
lets us build more headroom for rear-
seat passengers, and helps us get an
extremely roomy rear seat.”

Chrysler executives claim the new
models are a departure from the K-
body, a basic building block that has
been at the center of the company's
designs for the past decade. But ti)';js
doesn't mean the A-bodies represent
an entimlﬁ clean sheet of paper. Lutz
calls the chassis an “evolved K."

Each of the car's drivetrains is used
in other Chrysler models, standard
operating procedure for the company
in the Iacocca era. Base engine is
Chrysler's 2.5-liter Four. It's hooked
up to a 5-speed manual or 3-speed
automatic transmission, driving the
front wheels. Two optional engines
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are offered—a new turbo version of
the 2.5-liter Four and the smooth 3.0-
liter V6 that Chrysler imports from
Mitsubishi. The V6 is teamed with
Chrysler's slick new electronically
controlled 4-speed automatic.

One of Chrysler's marketing plans
for the Spirit/Aeclaim series, which
will sell in the 39000 to §16,000 price
range, is to offer more standard com-
fort and convenience features than
the competition. The cars’ primary
competition target is Chevrolet's suc-
cessful Corsica sedan.

Other Chrysler domestic sedans
and coupes are mostly unchanged in
styling fi:gm the 1988 models. One ex-
ception is the Daytona coupe, which
has acquired new racing-inspired
trim all around the lower part of the

body. Also, look for 16-in. cast-alloy

Showm here in

trim, Spirit ES Is one of three new &-
passenger intermediates in the Dodge
lineup. All-new body, plus chassis and
powertrain reflinements help make this car
different from previous K-car derivatives.
Base engine is a 2.5-liter sohc Four. Turbo
2.5 Four and Mitsubishi 3.0-liter Vé are
options. New &speed electronically
controlled transmision i standard with V6
engine. Jeep's Wrangler slander has new
graphics on famiiiar sheetmetal.

wheels on sporty Daytonas and
Chrysler LeBaron coupes.

Chrysler's 2.5-liter turbo engine is
the third generation turbo in a Chrys-
ler Four. Horsepower is up 50 percent
to 150 from the normally aspirated
2.5-liter, Chrysler claims that a small-
er turbine gives the engine reduced
response time for more power low in
the rpm band, as well as a flatter
torque curve than previous Chrysler
turbos. The 2.5 turbo is offered as an
option on a number of Dodge, Chrys-
ler and Plymouth models,

On the safety front, Chrysler plans
to increase availability ut'rayrive g air
bags after making them standard on
the rear-drive Fifth Avenue model for
the current model year, For '89, air
bags will be standard equipment in all
LeBaron coupes and convertibles,

JEEP
ISLANDER
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Jeep/Eagle
Although Jeep is the obvious focal
point of Chrysler's newest marketing
division, new products just around
the corner could make the Eagle line-
up as important as any.

However, with the joint Chrysler-
Mitsubishi Diamond Star plant in I1li-

nois still some months away from pro- |

duetion startup, the only Eagle-brand
passenger car produced in North
America continues to be the upscale
Premier, fi ip of this new division.

Designed by Giorgetto Giugiaro
and huiﬁ‘. inthe ultramodern facility in
Bramalea, Ontario, the Premier en-
ters 1989 virtually unchanged from its
introduction for the current model
year, Operating in the same size class
as cars like the Audi 5000, the Pre-
mier is roomy, understated and ele-
gantly turned out. It's also aerody-
namically efficient, with a drag
coefficient (Cy) of just 0.31.

Two engines are offered, a 111-h
2.5-liter Four and 150-hp 3.0-liter V6.
Although similar in displacement to
the new Mitsubishi V& used in a num-
ber of Chrysler products, the Eagle
Vi is supplied by Renault. The
powertrain also differs from other
Chrysler products in that it is longitu-
dinal, rather than transverse.

Offered in LX and ES trim levels,
about the only noteworthy change to
the Premier line this fall is the avail-
ability of cruise control. However,
Eagle divisional executives plan to
make a limited edition of the ES
model available sometime midway
through the model year. The ES Lim-
ited, which is shown here, will feature
a monochrome paint treatment with
body-colored trim.

Other members of the current Ea-
gle nger car family—Medallion
and Summit—currently qualify as im-

rts, although the Mitsubishi-built

ummit is due for production in the
new Diamond Star facility.

The Medallion is su%p!ind to Chrys-
ler by Renault under the AMC buyout
agreement.

On the volume zide of the ledger,
Chrysler looks forward toits first full
year of selling Jeeps.

Biggest news in this
department is the
availability for
1989 of a new an-
tiloek braking
gystem for Jeep
Cherokee and
‘-‘i’agnne:;d mm:'ll;
els equi wit
:i-wehqee drive. De-
signed by Bendix
Caorp., the system is the first of its
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kind for 4wd vehicles, and functions
on all four wheels whether the vehicle
isin 2- or 4-wheel-drive mode.

The basic Jeep lineup remains the
same as 1988, with four sport/utility
models—Wrangler, Cherokee, Wag-
oneer and Grand Wagoneer—plus an
intermediate-size pickup truck, the
Comanche.

Engine offerings include a 121-hp
2.5-liter Four, a pair of inline Sixes
(4.0 and 4.2 liters) and a 5.9-liter V8,
Of the B-cylinder ufferin%s, Jeep's
staris the 4.0, rated at 177 hp and 224
Ib.-ft. of torgue. Available as optional
equipment in Comanche and Chero-
kee models, the 4.0 gives these Jeeps
the best hp ratings in their class.

Wagoneer and Wrangler models
get the 112-hp Six, the former as stan-
dard equipment, the latter as an op-
tion. The torquey (280 |b.-ft.) old V8is
reserved for the Grand Wagoneer.

One new transmission—a Japanese
overdrive 5-speed manual—will join
the powerteams during the coming
model year.

Aside from a few new colors and
trim changes, about the only visible
difference in the Jeep family is the
addition of the Wrangler Izslander
graphies package. ™

e

Flagship of the Eagie line Is Premier ES
Limited model. offered fior ‘8% with body-
colored grille and wheels to set it apart.
Bullt in an all-new facility in Bramalea,
Ontario, this 5-passenger sedan s based on
a Renault design that Includes front drive
and Independent rear suspension.

s new name In the midsize lineup
for 1989 is Acclaim, twin to the Dodge
Spirit. Formal roofline ls key to generous
rear-seat headroom In Chrysler's new
bread-and-butter entries.

Made In The USA?

Detroit's traditional automakers, now
down to thrae, still account for the lion's
share of car sales in this country. But the
advent of hybridized and captive imports
poses a problem of identification for us.
Which cars are truly imports?

As more and more Japanese manufac-
turers open planis in the U.S.—particular-
ly joint-venture operations involving Ford,
GM or Chrysler—almost any system of
classification becomes arbitrary al soma
lewvel. Is the Michigan-made Ford Probe
animport? Is California’'s Nova?

We believe in keeping it simple, In addi-
tion to the traditional nameplates, we in-
clude the Eagle Premier, the Probe and
the Mercury Tracer (builtin Ford's new
plant in Mexico). Infuture years that lineup
will surely change. But for now, our goal is
to keep it simple and sensible.—J.0.

PLYMOUTH
ACCLAIM
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COVER STORY

TOURING
THE DEEP

Submersibles made of transparent acrylic spheres offer
d new way to view the ocean’s fascinating riches.
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WATCHED an alien blue world drift
slowly past the viewport. Gnarls of
limestone, some spindly lifeforms,
wni the jetsam of civilization—
evervthing looked close enough to touch,
thanks to the fisheve effect of our
hemispherical window, Sparks fashed as
bigluminescent organisms bounced off
the transparent acrylic. The scene had the
same ghostly hue and limited visibility
of a moon-lit landscape.

“PC 1203 to chase, we're at 800 ft.,
H-0-0," said pilot Courtney Platt behind
me. He waited for the acknowledgment to
crackle through the speaker, then flipped
an overhead valve. A harsh gurgling sound
ensued, as a pump blew water out of a
hallast tank to slow our descent.

We were lloaling down the side of an
undersea mountain—a guarter-mile off
Grand Cavman, about 200 miles south of
Cuba. Our destination lay eradled by two
limestone pinnacles on the mountain’s
shoulder—the Kirk Pride, a curgo ship
that had sunk six vears previously. Our

Windows on a watery world: Gemini submersible
[oppasite] and Aries submersibie [abowve] will
transport amateur aquanauts 1o unprecedented
depths. Clear &-In.-thick acrylic hulls will provide
unrestricted views from personnel modules.

vessel: a veteran research submersible,
pulled out of early retirement to make
deep waters aceessible to the layvman,

A 12-vear-old Perry-class workhorse,

PC 1203 was built to carry oil-seeking
oceanographers during the boom vears of
undersea exploration, These days, put out
of work by cheaper remotely operated
unmanned subs, she earries Lourists.

The vista from PC 1208's viewport gave
me a foretaste of 4 new generation of
submersibles being built exclusively for
tourism. The most innovative of these
craft will feature hulls made entirely of
transparent acrylic, for panoramic views of
ovean depths well helow scuba-diving limits.

The see-through submersibles will clearly
outelass PC 1203 and her sister subs, Nol
that PC 1203 isn't reliable, beloved by both
her current pilots and the commercial
exploration outfits that can’t afford her in
these oil-glutted '80s. But she's a dinosaur
with her sweating 4-in. steel walls, noisy
hydraulic svstems and scant elbow room,
Comfort is the watchword for the new subs—
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Moided acrylic also boosts visibllity aboard
PC-8. sister sub to PC 1203,
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Sculptor Bruce Beasiey pioneered the use of
acrylic in submersible construction, using a
high-pressure autoclave [top] with rall-
mounted mold to create acrylic hemispheres,
Acrylic resin seals the two halves [center| to
form the completed sphere [bottom).
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they'll feature climate control, public-
address systems and other amenities,

Three thousand miles away, in
Vancouver, British Columbia, a com-

any called Hyeo Technologies has
geen pioneering acrylic submersible
design and has developed two models.
Aries is a sea-bus that will carry 46
passengers down to 250 ft., and Gem-
ini, an 8-person deep diver, will be
able to descend as far as 2580 ft.
The first transparent tour sub—a
Gemini—will arrive next vear at
Grand Cayman, according to Hyco's
founder Phillip Janea.

The impact of these clear-walled
craft? “They're going to revolutionize
the submersible industry,"” says
Janea without hesitation, “and make
other submersibles obsolete. They
signal the beginning of the aceeptance
of plastic subs.” Bold words from this
Texas-born Cayman [slander, consid-
ering that neither sub has left the
drawing board. And yvet, when you
listen to Janca, and then taste the
tour-sub experience on PC 1203, you
find it hard to argue with the attrae-
tion of see-through subs.

Clear spheres

Of the two designs, Gemini has the
more radical look—three aerylic
spheres sandwiched in a stainless-
steel/fiberglass framework. Gemini
represents the meeting point of sev-
eral lines of submersible evolution.

Because a sphere resists collapse
under huge pressures, it's the best
shape for a deep-sea personnel mod-
ule. But perfection is crucial—pres-
sures from all directions must push in
evenly. Making a perfect sphere large
enough for mu%tiple passengers is be-

ond today's technology. Moreover, a
ig sphere is impractical because of
poor hydrodynamics.

One solution is a multisphere hull,
and the U.S. Navy pointed to the fu-
ture in the 'T0s with its two Deep Sub-
mergence Reseue Vehicles (DSRVs),
dubbed Avalon and Mystic. These
vessels can be transported by cargo
plane, descend up to 5000 ft., and dock
with stricken submarines to save
crewmen. Designed by Lockheed
Missile and Space Corp., the DSRVs
consist of three connected steel pres-
sure spheres sheathed in a torpedo-
shaped cowl.

Meanwhile, acrylic engineering
was maturing, and the distinction
between viewport and hull was blur-
ring, Unlike glass, acrylic is a good
thermal insulator and doesn't shatter
catastrophically if it fails under pres-
sure, An aerylic layer must be thick,
though, to withstand substantial wa-
ter pressure,

Shrink to fit

The stumbling block: How to cast big,
thick hemispheres of acrylic. When
acrylic resin solidifies in a casting
mold, the molecules lock together into
a tight lattice, causing 15- to 20-per-
cent shrinkage. Moreover, the pro-
cess also releases heat. Since acrylie
conduets heat away slowly, bubbles
and flaws form easily in a thick layer
of hot resin.

In the late 1970s, acrylic sculptor
Bruce Beasley developed a special
procedure, using a highépreasure
autoclave in his Oakland, California,
studio/laboratory, to overcome these
drawbacks. Beasley created the
acrylic hemispheres that, fused witha
bond of acrylic resin, became the
spherical cockpit of the research sub-
mersible Johnson Sea-Link II. 1den-
tical spheres tested in pressure
chambers withstood the equivalent of
12,000 ft. of water.

Beasley later licensed the technal-
ogy to specialty plastics manufactur-
er Reynolds & Taylor, which used it
to cast the 53-in. sphere for Deep
Rover, a 1-man submersible. Though
Beasley and R&T decline to discuss
the process, logic suggrests the cast-
ing involves variable temperature/
pressure control and a flexible mold.

Reynolds & Taylor made Gemini's
spheres, which are 90 in. in outside di-
ameter and 6 in. thick. Connecting
each sphere are transfer tunnels,
fitted with beveled stainless-steel re-
taining rings. Other penetrations
accommodate hatehes and penetrator
plates that anchor the spheres to the
frame. According to Hyco's managing
director Chris Metcalfe, engineering
these penetrations and passageways
to be leak-free was a key step in bring-
ing Gemini to life. Because acrylie
contracts more than steel under pres-
sure, the penetrations are designed
with rings of specialized nylon to al-
low for movement.

Acrylic contraction brings another
problem—buoyaney eontrol. Like
any submersible Gemini relies on its
hard ballast tanks, filled with water at
the surface, to compensate for the
sub's natural buoyancy. (The so-
called soft ballast tanks in the upper
fairing—filled with air to provide
freeboard and surface stability—are
also flooded before descent. ) But deep
underwater, as the acrylic spheres
shrink, the sub displaces less water
and hence loses some buoyaney. A
pilot must compensate by pumping
water out of the ballast tanks. On
Gemini, an on-board microcomputer,
fed with data from a depth gauge, will
automate this function.

{ Please turn to page 102)
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PM PROJECT CAR

TONMORROW'S

CAR TODAY

Navigation, diagnostics, security and communications—our concept
car has them all, with hi-fi and video to go.

BY FRANK VIZARD, Contributing Editor, and CLIFF GROMER

F YOU THINK the talking car (“A door

is ajar") is a tough act to follow, wait "til

yvou see what the engineers are cooking

up for the automobiles of tomorrow,
Trading current novelty gimmicks for serious
electronies, cars five to 10 vears down the road
will feature on-board satellite navigation sys-
tems, video camera rear vigion, advanced au-
dio and video entertainment systems, and new
dimensions in voice and data communications.
You'll see new concepts in driver-information
displays that diagnose and indicate the status
of the car’s various operating systems. Com-
fort and convenience controls, such as seating
and elimate, also will show innovation.

The interesting thing is that the technology
and hardware for these high-tech electronics
systems are available today. Install some of
this equipment into one of today's more ad-
vanced vehicles and you'd come up with some-
thing very close to what you'll find in
showrooms in the mid-"90s.

We did just that to a Buick Riviera. With its
unique CRT display and touch-sereen opera-
tion of radio, elimate, diagnostics and other
funetions, the Riv is one of the more electroni-
cally sophisticated vehicles on the road today.

The hardware we added to the Riviera can
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be categorized into five basic areas: naviga-
tion, communications, entertainment, diag-
nostics and security, Some of the equipment
added is more visible than other gear, depend-
ing on its function. Wherever possible, we
wanted our options to blend cosmetically with
the car.

Navigation

Let's assume that the Rivierais parked in your
driveway. As you approach, flick the tiny
remote-control on your keychain to unlock the
doors and disarm the security system,

You start the engine, put the car in Reverse
and proceed to back out onto the street. To
help you see where you are going, there'sa
Sony Wateheam video camera attached to the
roof liner above the rear window. The camera
is centered and angled slightly downward to
peer where your eyes and rearview mirror
can’t see—below the line of the trunk—in case
there is a small child or ohject immediately be-
hind the vehicle.

While the video camera looks behind the
vehicle, your eyes focus on the black-and-
white image that appears on a flat, 4-in. Sony
Watchman monitor mounted into the roof liner
just above the rearview mirror. You can easily

PRA P10 BY CLIFF GROMER
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Clockwise from the right: 5ony's
Watchman monitor supplements
rearview mirror by displaying extended
area of view from video camera in rear.
For mobile computing, NEC Multispeed
laptop slides out from dashboard, Color
TV keeps backseat drivers occupied
with videos from in-dash player. If
there’s radar around., indicators near
steering column will alert you.




remove the monitor for maintenance
or picture adjustment. The monitor
and its camera operate only when the
Lransmission 18 in Reverse pear—au-
tomatically,

Before you hit the street, you'll use
the Etik Navigator to plot your desti-
nation. Onee you've punched in your
destination, the electronic processor
i the trunk calculates the best route
Lo take.

The map used in the system is actu-
ally contained on a cassette tape
inserted in a console-mounted player
between the front seats. One tape
coptains all the data required for a sin-
irle metropolitan area. The map is
displayed on an in-dash monitor, and
map scale can be adjusted from a 40-
mile overview down to one-eighth of a
mile to show an exact street address.
Your location on the map is indicated
by an arrow that moves as the ear
does. As the car travels, sensors
mounted on the wheel rims, and oper-
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ating in conjunction with an electronic
compass, relay the data to the elec-
tronie processor. A star on the map
display indicates your destination.

In getting to your destination,
you're subject to local speed laws, We
installed a B.E.L.-Tronics Micro-Eye
Express remote radar detector so
that vou'll know when Smokey is
around. The remote seetion of this
radar detector 18 concealed in conven-
tional fashion, behind the grille and
under the hood. Meanwhile, the
control module was taken apart for
stealth deployment. The oNOFF,
HIGHWAY and CITY controls are in-
stalled in-dash as togple switches to
the left of the steering wheel, along
with the alarm and illuminated status
indicators,

Communications

Riviera's doors do not seal you off
from the outside world. The central
element of our communication system

Beginning at the top of the dashboard,
above the gearshift corsole, Is PM's red-
Iluminated custom control panel for
activating other high-tech electronic.
Below this s Riviera's touch-sareen display
for gauges, radio, car diagnostics. Remote-
control for trunk-mounted Somy CD
changer follows. with Alpine graphic
equalizer just to s left and Delco caette
player below. Red light between gearstick
and Alpine celiular telephone indicates
status of remote-controlled security system.
Arrayed left to right acress dashboard on

is an Alpine 9510 mobile cellular
radiotelephone that lets you make
calls as easily asif you were at home or
in the office. Then, we added another
function—the ability to transmit data
from a computer. The computer is
NEC's Multispeed laptop model, one
of the most versatile portables on the
market.

Like other laptops, the Multispeed
features a pﬂp—upmuid—crystal dis-
play screen. But this is one baby you
won't have to balance on your lap. It's
installed underdash on a sliding tray
in front of the passenger seat. When
needed, the NEC computer glides out
within easy reach of the user.

Data for the computer can be trans-
mitted or received over the Alpine
cellular phone. Making the connection
between the Multispeed and the cellu-
lar phone with its Hirschmann anten-
na is a specially designed modem
called The Bridge, manufactured by
Spectrum Cellular. Why special? Be-
cause cellular phones experience a
brief break in transmission as you
eross from one cell to another. You
can't hear the glitch in voice communi-
cations, but fast-moving data would
be lost. The Spectrum Cellular Bridge
prevents this by buffering the data
—esgsentially, storing it during the
cell-to-cell skip.

Entertainment
The Buick Riviera comes factory-
equipped with a Delco Electronics
Ackl#[“ih’maette system, whose front
and rear stereo loudspeakers are
driven by 80 watts of amplifier power.
There's also a 5-band graphic equaliz-
er. This, along with the POWER, VOL-
UME, BALANCE, FADER, RADIO-TUN-
ING and CASSETTE controls, is
operated via the Riv's touch-sensitive
CRT screen {(which also displays the
car's diagnostics, gauges and climate
controls). The transport mechanism
for the cassette itself is housed above
the gearshift console.

To expand our autosound options
even more, we added a Sony Disc-
jockey compact dise changer to the
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hi-fi system. Sony's changer holds 10
CDs and is mounted in the Riv's
trunk. You operate the CD changer
by a remote-control module mounted
on the dashboard just above the cas-
sette player. A coaxial eable connects
the command module to the trunk-
mounted changer. Though the CD
changer is stationary, the remote con-
trol can be lifted off the dash and
passed to rear-seat passengers for
their use. You can program the
changer to play tunes in any order.
Althougg the factory autosound
system already has built-in amplifica-
tion for the cassette/receiver, we add-
ed a Nakamichi PA-150 amplifier and
Alpine 3318 equalizer/spectrum ana-
lyzer for the CD changer. The trunk-
mounted PA-150 EEIldﬂ 14

gine off and by pressing the OIL
CHECK button for a minimum of 5 sec-
onds. A green light indicates the oil
level is acceptable while a flashing
green light followed by a red light in-
dicates the level is low.

The other diagnostic aid is the G-
Analyst by Valentine Research. It's
designed to quantify how a ear han-
dles, and is a useful device for those
interested in high-performance driv-
ing. The G- ﬁma]yst mathematically
quantifies a car’s handling character-
istics as it relates to acceleration,
turning and braking. The results are
displayed graphically on the unit's
sereen, and stored in its computer
memory.

The G-Analyst can be removed
from the dash, to study the results at
home. Long-term analysis of the G-
Analyst data should help hone your

driving skills while also measuring
the response of your car under a vari-
ety of conditions,

With arﬂnt{m added equipment in the
Riviera, we wanted to make sure it
stays there. Of all the security sys-
tems available, the Super-111 system
by Clifford Electronics incorporated
all of the most desirable features.
This alarm system utilizes both mo-
tion and impact detectors. Ifthe caris
jolted severely, if metal makes eon-
tact with the locks, glass, or if the win-
dows shatter, an ear-splittin
125-decibel air horn begins to howl.
Disconnecting the battery under the
hood won't stop the alarm—we've
a hidden backup battery just for that
eventuality. The system also includes
an ignition-kill function that prevents

the car from being driven

watts of power to each of the
four speakers at an extremely
low distortion level. A custom
switching device installed un-
derdash automatically cuts
out radio or cassette and puts
the audio system into the CD
mode as soon as the Sony Dise-
jockey is turned on.

We've also equipped the
Riviera with an 8mm video
system made by Sony. The
tiny size of the Bmm video cas-
sette makes it the obvious for-
mat of choiee for mobile use,
The small EVX-S8 video cas-
seite player and controller fit
comfortably into the dash.

The driver, of course,
gshouldn't wateh TV while
driving. We envisioned the
video system as an electronic
babysitter and so installed
Sony's 8-in. XVM-8 color mon-
itor below the armrest
between the two front seats
and facing the rear seats. For

away unless the system is dis-
armed.

A flashing red light mount-
ed on the hift eonsole in-
dicates that the system is
armed. The ARM/DISARM
switeh is located under the
armrest between the front
seats. The system can be
armed or disarmed from up to
75 ft. away with a small re-
mote control that fits on a key-
chain. A set of Microscience

Twindows automatically locks
the doors and rolls up the win-
dows once the security system
has been remotely activated.
Additionally, a panic button on
the remote lets you ar:twat.e
the siren if, for example, you
find yourself being fol wed in
a lonely parking lot. You can
also make the headlights flash
via remote control, in case you
ean't remember where you

parked.

sound, an amplifier in the mon- Putting it

itor alil{rives a pa;i' eglf 4~'L|;I;EME1 Whenever the tomorrow car
Speakers conce in the rear Riv's modifications include sweepback salifl and hits the Pl'ﬂd uction line for sale
package shelf. nm;r&qmm:n::wtm;h:mﬁmm today, you can bet that you

Diagnostics

To complement the instru-
ment gauges and diagnostic
readouts displayed on the Riv-
iera’'s CRT touch-sereen, we
added two pieces of equipment
that can be described as diag-
nostic in nature.

One is an electronic dipstick
called Oil Check, Model 150,
made by TMM, Inc. With this
product, the standard dipstick
15 replaced by an electronic
probe connected to a small
dash-mounted indicator. The
oil level is checked with the en-

changer and Nakamichi amp |below|. Spectrum Cellular’'s
Bridge modem, for data communications. ls seen on right.

™

won't have to streteh left and
right to activate and operate
its many electronic features.
Most likely, there will be a
central control panel that inte-
ates the various devices.
ut why wait for tomorrow?
An integrated switching
el such as this was not be-
yond the talent and expertise
of Galaxy Sound in Ridgefield,
New Jersey—the automotive-
electronics specialty installer
that turned our imagination
into reality. Galaxy's custom-
designed controller for the
{ Please turn fo page 112)
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E PATIENT has a

I large cyst on his right
larynx. Surgery, it

has been decided, is the only
answer. The very word con-
jures up visions of blades and
blood, sutures and stitches,
pentathol and pain. Going

TECHNOLOGY

Advancing at the speed of light, lasers are
changing the way doctors operate.

BY CHRIS DAVIS

under the knife. But things
have changed.

The surgeon, wearing
serub greens, rubber gloves
and ruby-red goggles, ap-
proaches the operating table
holding only a spindly strand
of fiberoptic cable. He snakes
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the coil down the patient’s
throat until it's resting on the
cyet. He signals his assis-
tant, who hits the power
switch on a refrigerator-size
device sitting across the
room. A pulse of 332-nano-
meter light courses through

The future Is now for a new
breed of laser surgeon |above).
Uising a carbon dioxide device

with a hellum neon
aiming beam, the doctor relles
on COy's abliity to turn the
body's water content Into
steam, cooking tisue instead
of autting It.
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BEYOND THE BLADE

the cable. The monitor crack-
les with green lightning. But
not enough.

Again, the surgeon orders.
There's a pause while the
machine—as if building up
steam—winds up to spit out
another dose. Suddenly the
screen lights up a second
time. The surgeon shifts his
weight, adjusts the aim of
the fiber cable and asks his
assistant for more power.

The third try strikes. The
desired microexplosion oc-
curs. What a moment before
was a white swollen growth
is now a faint cloud of smoke.
The cyst is simply gone, va-
porized. There has been no
bleeding in a completely ster-
ile procedure with damage to
the underlying vocal chord
minimal.

It's not exactly ET's finger
that gimply touches a wound
and makes it better, but, as
Dr. Bernard R. Marsh,
chairman of Johns Hopkins
Laser Committee, puts it:
“Lasers have already revolu-
tionized medicine in just the
past five years . . . and
we're not standing still. |
don't like to excite optimism
before it's justified,” he adds,
“but there is a lot of interest
and research. Things are
moving fast.”

The laser spectrum
Used in eye surgery since the
early 1960s, lasers are being
put tothe test in the full spec-
trum of operating room
chores. From clearing the
plaque out of clotted arteries
to erasing freckles, resculpt-
ing corneas, welding torn tis-
sue, removing tonsils and
hemorrhoids, even replacing
the needles of acupuncture.
This tool of reined-in energy
is lighting the way toa future
of health care that sci-fi writ-
ers could once only dream
about. Says Dr. Walter G.
Wolfe of Duke University:
“Perhaps only your imagina-
tion will be the limiting factor
with the use of lasers."”

Dr. Wolfe's prediction is
already coming true. Imag-
ine—if you can—a smart la-
ser, confronting a group of
suspect cells and asking,
with a probe beam, if they
are cancerous and zapping
them if they answer ves, Or

76

so-called Trojan Horse drugs
that are absorbed only by
malignant cells and, when hit
with the kind of fine-tuned
light lasers produce, turn to
poison, killing the unsuspect-
ing cells that house them.
Albert Einstein envi-
sioned the possibility of a la-
ser beam back in 1917. Ifa
pure substance is stimulated
with an electrical charge, he
reasoned, its electrons will
jump up to a specific energy
level, and, when dropping

back down to where they
prefer to be, give off an emis-
sion of very specific wave-
lengths of light. Enclose the
process with mirrors, let the
energy ricochet around and
collide with more electrons
(or amplify), poke a pin hole
in the chamber, and out will
come 4 beam of very pure,
intense electromagnetic ra-
diation. Thus we get Light
Amplifieation by Stimulated
Emission of Radiation, or
LASER.

:

Argon laser Is used to close blood vessels before eye surgery.

-
£
£
£
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Abowve left: Cyclytic membrane, an abnormal growth over pupll.
Above right: Pupil after YAG laser surgery. Cornea tissue
micrographs [below| show rough surface after scalpel cuts
(left). smoother surface after excimer laser surgery [right].

The idea of using light as a
weapon goes back to Zeus'
belligerent bolts and persists
today in the so-called Star
Wars scenario. The fact is
that the peaceful use of lasers
has already changed the
world of arts and entertain-
ment and dozens of indus-
tries dependent on precision.
Lasers identify fingerprints,
read cartons on the grocer's
checkout eounter, and eut di-
amonds, But no application
has been more dramatic than
the lineup of laser weapons
that have joined the medical
armamentarium in the past
few years.

Lasers at work
Various lasers take their
names from the different
host or lasing substances
that produce the beams.

Carbon dioxide produces a
beam that is absorbed by wa-
ter in body tissue. Heat from
the laser turns the water into
steam, searing the adjacent
tissue,

The argon laser, on the
other hand, reacts to the col-
orred, soit will penetrate the
skin until it runs into blood,
making it good for dermato-
logical procedures.

The YAG laser, the most
invagive laser surgical de-
vice, can penetrate 4 to 5 mil-
limeters, cooking rather that
cutting, and can turn a tumor
into a coagulated mass of eas-
ily removed debris.

Diye lasers can be tuned to
different wavelengths just
by adding or diluting tint
from the laser medium.

Also tunable, the free-
electron laser is now being
harnessed for medicine. This
powerhouse uses magnets to
stimulate pulsed laser light
from a stream of electrons.

Dr. Stephen Goldstone, di-
rector of Laser Surgery Care
in New York City, uses a car-
bon dioxide laser for a vari-
ety of procedures. “If | cut a
tissue sample with a knife
and with a laser and look ata
cross section under a micro-
scope, the lasered sample has
far less surrounding damage
—less inflammation, swell-
ing and edema. Less dam-
age, less pain.” Aside from
sterilizing as it cuts, he says,
the laser seals blood vessels,
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nerve endings and lymphat-
ics—characteristics that
make it ideal for treatment of
conditions like hemorrhoids,
The danger with using a
knife in such a procedure,
says Goldstone, is that all ofa
hemorrhoid cannot be
removed without risking
extensive, debilitating
searring. With a knife, the
procedure usually means a 5-
to T-day hospital stay and a
week or more out of work.
Using the carbon dioxide

laser, Goldstone treats
patients on an ambulatory
basis—they are on their feet
within 2 hours of the proce-
dure, back to work within
three days to a week,

It’s the precision of the tool
that makes the difference,
Goldstone says, precision
and delicacy that allows him
to write his name on the yolk
of an egg without breaking
the yolk. It makes it possible
for him to remove tattoos,
sloughing awuy skin,

ANATOMY OF
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HANDPIECE

layer by microscopic layer,
until it’s just enough—and
not a fraction more—to re-
move the tattoo's pigment.
Late in 1986, the FDA
approved procedures nsing
lasers to remove other
unwanted collections of
pigment beneath the sink
—problems such as port-
wine stains, spider veins on
the face, and birthmarks. Dr.
David Apfelberg of Palo Alto

saye that children with the
disfiguring port-wine stains
may not have to wait until
adulthood to be treated.

Enter the excimer
The world of laser medicine
has great hope for a neweom-
er. It's called the excimer.
Where the carbon dioxide
cuts and the YAG cooks, the
excimer, in the words of one
ofits most prominent investi-
rators—Dr. Patricia Bath of
{ Ploose furn o pago 1060)
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The cutting-edge

excimer laser breaks

down intermolecular bonds
to sever tissue. The unit must
house several auxiliary systems yet

remain self-contained and compact. This

-'h.,-‘-i-.“
V 4
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summit Technology excimer has built-in

power source, cooling system,
premixed xenon-chiorine gas
supply and plumbing to

let inert-gas mixture

purge laser head

for malntenance.
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In a Lund Pre

Winnebago
._Dlmlmmi.ﬂnum- m
fishermen maneuver their boats in the tall
~ reeds [left to right); Yar Craft 1781 GPS,
|\ Starcraft Plicemaster 180, Lund Pro V 1700
Y - Deluxe and Crestiiner V170 Viking Deluxe.
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BIG I.AI(E WARRIORS

B

Pro V 170 Deluxe. Crestliner
V170 Viking Deluxe, and
Yar Craft 1781°GPS.

== Boyp-4 ranks

tournament circuit. We brought six of
them to Mercury Marine's test center
in Oshkosh, Wiseonsin, and ran them
through a battery of tests. All were
equipped with the new, oil-injected
100-hp Mariner outboard and run
with an 8-hp Mariner kicker. Here's
what we found.

Yar Craft 1781 GPS

The bout the test team would most
like to enter in a big-money walleye
tournament is the Yar Craft 17581

4

1.YAR CRAFT 1781 GPS

GPS, which finished first in fishabili-
ty, rough-water handling and fit and
finish. It was second in total stowage
space and third in all three perfor-
mance categories,

The main strength of the winnerisa
deep-V fiberglass hull, which has a
double-flared bow and spray-deflect-
ing chines that give a smooth, dry
ride. A level, evenly balanced water
profile makes it easy to control at slow

boat's unique, double-cut transom,
which has dedicated cutouts for anxil-
iary motors. Other features we liked
were high stern splash wall, deep
coelpit, wraparound side decking and
sealed livewell and baitwell.

The Yar Craft was the only test
boat cutting-edee rigred—loran-C,
chart recorder, kicker, bow and stern
trolling motors, and bow and stern
fishfinders. This equipment, which

trolling speeds in high winds. ean double the cost of the boat, fit eas-

The test team especially liked the  ily intoa well-planned layout.
= i

¥
.
3 -
. i o
S '
P
2. CRESTLINER V170 VIKING DELUXE 3 LUND PROV 1700 DELLUXE

LDA 1? Bunﬂ‘l Bl""M Hclll-l:l‘FuEH 18gal

LDA: 17'6"/Boam: 78/W1_: 810 1bJFuel-22 gal.

LOA: 16°6"/ Boam: B3"W1.: 950 Ib, Fuﬂl 27 gal.

D-:n:I-: Eﬂchpl’ Are.a E-I:I 55 Eq II_ Flanklng 5

Dack: I:ucﬁpllﬁ.rea E‘EJ& s0. i./Ranking: 2

Diack Cockpit Area: §0.03 sq. 1L Hankln-g B

Top End: 42.88 mph/Ranking: 3

Top End: 43.38 mphiRanking: 2

Top-End: 43.50 mph/Ranking: ‘I

Hale Shot - 3.; 'nph 8.47 sec. Hanking: 3

Haole Shiod 0-35 mph: 10.50 sec./Ranking- &

Hole Shol 0-35 mph: B.40 sec. Flank-n-: 2

Perarmance Course: 26.70 sec./Ranking: 3

Performance Course: 25.36 sec./Hanking: 1

Pardormance Coursa: 27.75 sac, Rankmng: §

Fiehahility. Rankng: Supanor trolling and layout1

Fishability/Ranking: Level water profile a plus3

Fishabsity Ranking: Fine transom cutout 2

Rough-Water Ranking: 1, smoothast, driest nde

Rough-Wanter Ranking: 3, solt miod-V hill

Rough-Water Ranking: 2, longiang in 4-footers

Fit & Firush'Ranking: Crattsmanhike datailing 1

Fil & Fimmsh/Ranking: Fived-Tras hull'2

Fil & Finish/Ranking: Mnimalis! approach/d4

Stowage Hanking: 28.15 cu. it., superb’2

Stowage/Ranking: 27.92 cu. fi., huge lvewsila

Stowage/Fanking: 23.27 cu. fi., adegquaia's

Price ns Tesled: $5005

Price as Tested: $5582

Price: $5865

Aodress: Yar Cralt, 1213 20th Ave.
Mamnominges, M| 48858, (006) BE3-4495

Address: Crestlines, 509 13th Ave. NE,
Little Fails, MN 56345, {612) 632-6B86

Address: Lund Boats, P.0O. Box 248,
Mew York Mills, MN 56567, (218) 385-2235

BO
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V170 Viking Deluxe

Despite not being tournament rigged,
the rivet-free, aluminum-hulled
Crestliner was a strong eontender
and a driver's favorite. It finished
first on the performance course and
second in top-end speed.

It was also the most consistent fin-
isher, ranking no lower than third in
any category except hole-shot speed,
where a smaller-pitch prop would
probably have helped.

Fit and finish was another
strength, although some detailing we
saw wouldn't appear on walleye
boats, such as pop-up aft table, jump
seats and transom-extender bracket.

The V170 ranked third in fishabili-
ty, even though the optional transom
bracket created a long reach to stern
auxiliary motors, Low, evenly bal-
anced water profile, generous stow-
age and large deck area tipped the
scales in its favor. Rough-water per-
formance was equally strong due toa
deep cockpit, high splash wall, re-
verse chines and mod-V hull.

Although we didn’t run this boat
with true tournament rigging, we're
sure it would be a superb competitor.

ProV 1700 Deluxe

Nothing beats the Lund Pro V 1700
Deluxe for straightahead perfor-
mance. It whipped the fleet in top-end
speed and finished a close second in
acceleration.

Sophisticated aft layout and tran-
som design make using stern auxilia-
ry motors among the easiest in the

e "

STERN
ELECTRIC
TROLLING
MOTOR

ELECTROMIC
FISH FINDER

LEMD

fleet., Rough-water performance was
also tops, with the aluminum hull dis-
playing a soft, smooth ride through
rollers. Dryness was preserved by
riveted-on reverse chines,

Due to its evenly balanced profile
and superb backtrolling ability, the
Lund ranked second in fishability.

The biggest problem we discovered
was how the boat handled on the per-
formance course, a quarter-mile run
with two ghort sprints and a hard left,
hard right and 180° turns. The boat
finished well off the pace and had a
tendency to slide and skitter.

Fit and finish was spartan, too,
with pop rivets showing, but nice
touches include an O-ring sealed
livewell, wraparound side decks and

sturdy double-plated hull.
. <
\ :
N My

LOCKABLE
ROD BOX

SWUIVEL SEA]

ELEETRORIC
FISH-EBNDER

Pikemaster 180

There's a lot to like about the alumi-
num Starcraft Pikemaster 180. Its
riveted hull handled like a dream on
the performance course, overcoming
slower top-end and acceleration
speeds to finish a strong second. It
bested the fleet in total stowage space
and ranked third in fit and finish.

All of its other rankings, however,
were in the bottom half of the fleet,
though not by mueh. The most notice-
able problems were a hard, wet ride in
rough water, unusual positioning of
switches/eircuit breakers behind
driver's seat, and a bow-in-the-air
profile that: makes high-wind maneu-
verability difficult.

Smaller problems include a poorly

{ Pladse tarn Lo page 99)

—

4. STARCRAFT PIKEMASTER 180

5. GRUMMAN GSC 164 DLX

&. TUFFY PIKE RAMPAGE

LOA: 18'3 Baam; 797/ Wi.- 935 b Fuel: 19 gal.

LOA: 16°47Beam: 847 W1 840 Ib. Fuesl 18 gal.

LOA 181" /Baam: T57/W1.: 800 Ib./Fusl: 19 gal.

Dack Cockpit Area; 65.15 8q. M./Ranking: 4

Deck/Cockpil Area: 68.26 sq. .. Ranking: 3

Deck/Cockpit Area: 75.79 8q. ft/Ranking: 1

Top End: 42.75 mph Rankng: 4

Top End; 38.0 mph/Ranking: 6

Top End: 41,50 mph'Hanking: §

Hale Shaot 0-35 mph: 8.7 sec.'Ranking: 4

Hole Shot 0-35 mph: 8.31 see./Ranking: 1

Habs Shot 0-35 mph; 9.89 sec. Rankong: 5

Performance Course: 25,94 sag_/Ranking: 2

Parformance Cowrse: 26,80 sec.’ Ranking: 4

Pertormancs Courso: 31.07 sec./Ranking: 6

Fishahility/ Ranking: Weak trolling profile 4

Fishabdlity/Ranking: Kicker doasn't il on ransom's

Fishability Ranking: Poor trofling charactenstics &

Rough-Waler Ranking: 4, & bl hard and wist

Rough-Water Ranking: 5 (Hed), bone-jaiing, wal

Rrowah-Water Ranking: 5 (tied), hard ride, alt heavy

Fit & Finksh/Fanking: Good, But a law glitchaes 3

Fit & Fimish/Ranking: Has a spartan leal's (lied)

Fit & Finesh/Ranbong: Fasienars show, spare’§ (tied)

Stawage Ranking: 36.04 cu. 1. outstanding/1

Stowage/Ranking: 9.87 cu. .. inadequals/ 6

Stowage/Ranking: 25.72 cu. .. acceplablo/d

Prica: 535824

Price: $4638

Price: $5250

Address: Starcraf, 536 Mich 8L,
Topeka. IN 46571, (219) 533-1105

Address: Grumman Boats, P.O, Box 549, 7 South
5t.. Marathan, NY 13803, (607) B49-3211

Address: Tully Boats, B85 E_ Stony Rd., PO, Box
759, Lake Milks, W1 53551, (414) 548-2348
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M iaue Y ' v e
condition, rarity and styling
BY MARY CELESTE UMANS: PM Pk

HOMAS ALVA EDISON didn’t think much of
radio, In 1921, he lent a record player and some
diges to WIZ, which billed itself as “the radio
telephone broadeasting station located at New-
ark, New Jersey.” A few days later, the phonograph's
inventor asked WIZ to stop playing the records on the air,
“If the phonograph sounded like that in any room,” Edison
complained, “nobody would ever buy it,"

The inventor genius underestimated radio, 1t became
hig business. And old receivers have become a source of
fun and profit for collectors across the country,

If there's an early radio in your basement or attie, it
could mean money in your pocket. How much depends pri-
marily on the age and condition of the set. Brand and
eabinetry also influence a radio’s value,

The vintage radios most in demand are models built
between 1900 and just before World War 11, savs Bruce
Mager, proprietor of WAVES, a major outlet for antique
radios and TVs located in New York City.

According to Mager, the period from 1900 to World War
I was the era of radio experimentation. Young scientists
were making their own receivers, inspired by Italy's Gug-
lielmo Marconi, who patented the wireless in 1897,

This was the period of Morse code, and these sets were
for commercial or military ship-to-shore communications.

a7

&

Collectible radios span time and
styles. From left: chromed tube
casings, outboard speaker and
stripped-down look of 1940 Scott s
hat stuff—while gaudy, plastic '56
Motorola Is cool once
again. Clrca-1931 Atwater-Kent
cathedral from the golden age of
wireless remains a classic.

But the development of the audion or radio tube by Lee De
Forest in 1906 would make voice trangmission a reality by
1918. Among the manufacturers building radios before
1920 were Connecticut Telephone and Telegraph, Wes-
tinghouse, Mareoni and De Forest,

The earliest voice-receiving sets are among the most
rare and valuable. If vou think you might have one, a radio
expert can identify the configuration of tubes and circuitry
that characterize a pre-1920 receiver, A radio elub or deal-
er can put you in touch with such an expert.

The birth of commercial radio occurred in 1921, when
station KDKA went on the air in Pittsburgh, Soon, radio
broadeast stations were springing up all over.

Most of the radios of this period were battery-operatei.
Many, too, have headphones instead of a loudspeaker, or
the speaker might be separate from the receiver, These
sets also tend to have a lot of knobs, since this was the era
before gang tuning. Moreover, the earliest sets were made
with only one or two tubes,

Vuice radios made from 1920 to 1922 are among the most
valuable, Shortly thereafter, around 1925, the market was
glutted by almost 1000 companies manufacturing radios.
Popular brands of the early to mid-"20s included RCA,
Grebe, Crosley and Stromberg-Carlzen.

In 1927, radios powered from household wiring first
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appeared. By this time, heavy competition among manu-
facturers was reflected in the variety of styling and cabin-
etry. In the beginning, there were floor-standing console

- models that were elaborate furniture. Then, reflecting the
economy, “Depression” sets came into vogue around 1931,
These—ironically—are the less expensive cathedral and
compact units so prized today. Around the same time, ra-
dios with cabinets made from synthetic or plastic materials
began to appear. The big names of this pre-World War 11
period are Atwater-Kent and Phileo.

Though age tends to translate into value, the condition
of a radio can drastically affect its price. A collector looks
at a set in terms of how much time it will take to restore.

A vintage radio doesn't necessarily have to work to be
valuable, What's important is that the cabinet is in good
condition, and that the parts are intact. Minor defects such
as seratehes often can be remedied with corrective chemi-
cals available at antique and hardware stores. Restoring
the old finish is always preferable to stripping and refinish-
ing. Modernizing a set decreases its value, Whenever
possible, old parts rather than new should be used as re-

lacement pieces. Many buffs collect tubes and knobs in
ope of finding that special set in need of repair.

A word of warning: If you're not sure of what you're do-
ing, it's best to go to a professional for restoration work.
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Many of today's commaonly used household cleansers can
destroy an old finish. And, plugging in an old electric set
that hasn't been checked out might result in burning out
the power transformer.

Another factor that might determine the value of that
old radio is the specialization of an individual collector. 1f
the set's in demand, the price will probably be higher.
Some collectors prize specific generations, Others seek
certain manufacturers, and others may look for styling
—wooden cathedrals or plastic compacts, for example.

Oceasionally, certain models are especially in vogue,
Art-Deco and 1950s" styling, for instance, have enjoyed a
renewed popularity in the past few years.

If you have a potential collectible, you might anticipate
making anywhere from $5 to $500. Radio elubs put out
publications that contain classified ads of interest to people
hoping to buy, zell or trade. The clubs also sponsor swap
meets where collectors exchange equipment.

For information, write the Antique Wireless Assn., 17
Sheridan St., Auburn, NY 13021, or the Antique Radio
Club of America, 81 Steeplechase Rd., Devon, PA 19333,
Another source for estimating the value of your radio and
finding a buyer is Bruce Mager at WAVES, 32 East 13th
St., New York, NY 10003. A photo and self-addressed,
stamped envelope will speed your reply. M
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Grooming

Accent your bathroom with our easy-to-build
clothes hamper and circular mirror.

BY THOMAS KLENCK, Associate Home And Shop Editor

ATHROOM improvements

usually take the form of up-

dated fixtures, new floor

covering or built-in storage
cabinets, There are ways, however,
to enhance your bathroom's appear-
ance without going through a major
renovation. A fresh approach to those
areas of the bathroom that aren't
nailed down can give new life to an
otherwise mundane space.

We've designed our bathroom ham-
perand circular mirror to fill just such
& requirement. The hamper features
frame construction with cane panels
for ventilation and good looks. And,
our large round mirror is just the
thing to liven up an empty wall and
create the illusion of space.

Starting the hamper

Begin by ripping the stock for the
stiles and rails about W in, greater
than their finished width, Use your
circular saw and ripping guide for this
operation. Crosscut each piece rough-
ly to length and plane the sawn edges
to finished width. Then, cut the pieces
squarely to exact length.

1 Use a doweling jig to bore %-in.-dia.
holes % in. deep. Be sure to reference the
Jig on the same working face of each plece.
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Lay out the joint positions as shown
in the drawing and use a doweling jig
to aid in boring the %-in.-dia., T-in.-
deep dowel holes (Fig. 1). Apply glue
sparingly to the dowels and holes and
assemble the frames. Use pipe clamps
todraw the joints tight.

Hamper details
Shape the rounded edge on the top
frame by first planing bevels along
both corners of each edge of the
frame. Then, sand the beveled edges
to a smooth curve, It's best to plane
the short edges where end grain is en-
countered first. Plane in from each
end to avoid splitting the corners.
Next, install a %-in.-dia. straight
bit in your router and set the bit depth
to ¥ in. for cutting the groove that
holds the plywoad floor. Measure the
distance from the cutting edge of the
bit to the router base edge and elamp a
straightedge cutting guide squarely
to a side frame g0 the groove will be
spaced 2 in. from the frame leg bot-
toms (Fig. 2). Note that the grooves
in the front and back frames stop Y in.
short of the edges.

& After assembling frames, rout a Ye-In.-
deep groove 2 In. up from the bottom of
each frame. Use a Ye-In.-dla. straight bit.

Use a compass Lo lay out the round
cutouts that form the hamper legs.
Then, saw to the line with a sabre saw
(Fig. 3). Sand the curve with a drum
sander or use cutaway scrap as a
sanding block. The cane is installed in
shallow, Y, ;-in.-deep % 3%-in.-wide
rabbets routed around the inside pe-
rimeter of each frame. Use a %-in,
rabbeting bit and square the rabbet
corners with a sharp chisel (Fig. 4).

Installing the cane

We used prewoven paper cane which
is available in rolls. Lay a section of
the cane sheet on a frame and mark it
for cutting to gize, Use a sharp utility
knife and steel rule to cut the cane.
Try to follow the lines in the cane pat-
tern so the pattern will be in line with
the frame when installed.

With the first piece cut, secure one
corner of the cane to one corner of the
rabbet with two ‘H-in. staples. Drive
each about 1 in. in from the corner

Color photo: 1R Rodd

Black-and-white phatas: Thomas Klenck
Technical artlst: Eugene Thompson
Photo styllst: Gabe Hemok

3 Lay out the 1%,4-In.-rad. arcs for the legs
and cut with a sabre saw. Work from Inside

of frames and use a fine cutting biade.
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BATHROOM HAMPER
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MATERIALS LIST — HAMPER
Key No. Size and description (use)
¥ux 2% x 24" pine (stile)
¥ x 24 x 117 pine (rail)
¥ox 1% x 24" pine (stile)
¥ x 2% x 84" pine (radl)
¥ix 3 x BW" pine (Lop rail)
¥ix 8 x 1T pine (top stile)
¥ x 2% x 1T pire (bop stile)
¥ x 127 x 16%,5" plywood (bottom)
¥"-din. half-round trim,
npprox. 25 ft. reqd.
J* paper cane, approx. 4587 regd.
Mise.: 136" No. 101 serews, W-dia. phags, 4°
staples, %" wire brads, 1 pair 2° brasa butt
hinges. * Paper cane (No. H1T06) available in
24-in.-wide rolls from The Woodworkers'
Store, 21801 Indostrial Blvd., Rogers, MN
GGAT-O514.

—Eommoans
e PO s e e e

(Fig. 5). Then, while pulling the cane
taut, tack the next corner with two
staples. Drive staples between the
two secured corners about 1in. apart.
Next, secure the third corner while
ulling the eane taut and attach the
ast corner in the same way. Staple
the cane along the rabbet while mak-
ing sure that the pattern is kept
square and straight.

Making the trim

Prepare to make the half-round trim
by building the {g shown in the draw-
ing. First rout a V-groove inaroughly

84

5% x 12-in. scrap piece of %-in. stock.
Then, screw the two side router sup-
port pieces in place as shown in the
drawing. Cut a third piece to fit in be-
tween the side strips and span the V-
groove. Cut a notch in the center of
the third piece so that one half of a V-
in.-dia. dowel resting in the V-groove
is visible under the notch.

Secure the notched piece to the jig
and attach the 2x4 rail so the jig can be
easily clamped in your vise. Clamp
your router—equipped with a %-in.-
dia. straight bit—to the jig so the bit
iscentered over the V-groove. Adjust

the depth of cut to be in line with the
top of the notch.

on the router and slowly ad-
vance a length of Ye-in. dowel along
the V-groove (Fig. 6). As the cut
nears completion, simply move to the
outfeed side of the jig and carefully
pull the stock through.

Miter each piece of trim to fit and in-
stall with %-in, wire brads. It'sbest to
bore a starter hole with a small bit
held in a pin vise. Lay the trim next to
its position when boring the starter
holes to avoid placing a brad where
there's a staple (Fig. 7%
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Bath Grooming

Before assembling the hamﬁcr. lay
out the hinge mortises in the rear
frame and top, and cut them with a
gharp chisel.

Assembly and finish

Clamp the two side frames to the back
frame with pipe clamps and mark the
screw positions. If possible, bore the
pilot holes with a combination bit that
will also bore the ¥s-in.-dia. counter-
bore for the plugs that cover the
serews, Otherwise, first bore %-in.-
dia. x Yi-in.-deep holes for the plugs.
Then, bore the serew pilot holes for
the 1'4-in. No. 10 fh screws. After in-
stalling the screws, slide the plywood
floor in place (Fig. 8), and secure the
front frame to the sides the same way.

Use a %-in.-dia. plug cutter to
make the plugs and glue each in place.
After the glue has set, carefully trim
the plugs flush with a sharp chisel
(Fig. 9). Mark the serewhole locations
for the hinges and install the top. Fi-
nally, sand the hamper with 120- fol-
lowed by 220-grit paper,

We finished our hamper with three
coats of Minwax satin polyurethane
varnish, Sand lightly between coats
with 220-grit paper.

The circular mirror

Before starting this project, order a
22-in.-dia. X Y-in.-thick mirror from
a firm that specializes in glass and
mirrors. Crosscut the %-in.-thick

& After routing the '\ -in.-deep = %s-in.-
wide rabbet that holds the cane, square
the rabbet cormners with a sharp chisel.

L

T Bore pliot holes part way Into the trim
to aveold splitting the wood. Be sure to
place brads so they won't hit the staples.
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frame stock slightly longer than speci-
fied and rip each piece to exact size.

Construet ajig to hold the stoek and
guide your circular saw when cutting
the miters (Fig. 10). Secure two
pieces of straight 48-in.-long, 1x3
stock to a 104 x 48-in. plywood base.
Space the 1x3= 5% in. apart so the
frame stock fits in between. Then, lay
out the cutting lines for the miters and
secure straightedge cutting guides to
the jig for cutting both miters on each
frame piece at the exact length,

After mitering the four frame
pieces, lay them together and double
check that the joints are tight. If nec-
essary, trim the miters with a sharp,
finely set plane,

Laying out the frame
Temporarily nail the frame pieces in
position to the worktable and tack a
small ¥-in.-thick block in the center,
Mark the exact center of the frame by
laying out the frame diagonals on the
center block. Construct a shopmade
compass by first driving a finishing
nail near the end of a 16-in.-long piece
of 1x3 stock. Then measure from the
nail and mark the inside and outside
mirror frame radii. Bore a %4-in.-dia.
hole at each mark for holding a pencil
and lay out the circles (Fig. 11).

Lay out the clamp access notches
and dowel pin positions and label the
pieces so they won't be mixed up dur-
ing assembly. After cutting the clamp

§ Secure cane by first stapling two cor-

ners. Place staples along rabbet 1 In. apart
and avold distorting cane pattermn.

8 After assembling two sides to the back
frame, slide %-in.-thick plywood bottom
panel In place. Then, secure front frame.

notches with a sabre saw, use adowel-
ing jig to bore the %-in.-dia. dowel
holes (Fig. 12).

Frame assemb

Insert slip-fit dowels into the frame

pieces and dry-assemble the frame.

Check all joints for tightness and

alignment, and disassemble. Apply
lue to the dowel holes and fluted
owel pins, reassemble and clamp.

Allow the glue to dry overnight.

Use your sabre saw for cutting to
the inside and outside circle lines
(Fig. 13). Btaple a strip cut from a
sanding belt to an inside waste section
and smooth the inside of the frame
(Fig. 14). Use the compass that you
huilt to lay out a similar sanding block
for the outside diameter.

Install a Y-in.-rad. rounding-over
bit in your router and round the two
outside edges and top face inside
edge. Then, use a %-in.-rabbeting bit
torout the rabbet housing the mirror.

Installing the mirror
Before installing the mirror, varnish
the frame as described for the ham-
per. While the varnish is drying, pre-
the wedges that hold the mirror
in place as shown in the drawing.
This system secures the mirror in
the rabbet without bearing on the
back of the mirror which may cause
the coating to wear off. Plane a rough-
ly 15° bevel along one edge of a 16-in.-

& Construct half-round trim Jig as In draw-
Ing. Clamp router In place and adjust bit
depth to remove half of -in.-dla, dowel,

\

sswmanwl
TEETER]

NN N
N
I

¥ install Ye-in.-dia. plugs over the screws
with giue. After glue has set for an hour, use
a sharp chisel to cut plugs flush.
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Bath Grooming

long piece of scrap stock. Lay out a
ripme line along the face allowing
about 'z in. at the narrow corner of
the wedge. Rip the long length of
wedge with your sabre saw., Then, cut
this strip into 1-in. segments.

When the finish on the frame has
dried, lay the frame facedown on a
blanket and lay the mirror in place.
Install the wedges between the mir-

ror edge and the side of the rabbet. If
necessary, trim the wedges with a
gharp chisel so they fit snugly.

Secure the wedges permanently by
pressing a %-in. wire brad through
each wedge and into the frame. Be
sure to protect the back of the mirror
with a piece of thin cardboard for this
operation (Fig. 15).

Carefully pare each wedge flush

with the frame back with a sharp chis-
el. To protect the back of the mirror,
spcure a 23%-in.-dia., Y-in.-thick
hardboard dise to the frame back with
eight evenly spaced, Ye-in., No. 6 fh
screws. The hangers (No. D3007) are
available from The Woodworkers'
Store, 21801 Industrial Blvd., Rog-
ers, MN 55374-9514. Secure picture-
hanging wire to the hangers. P

10 Hold the mirror frame stock In a Jig
with circular saw guide strips set at 457,
Space gulde strips to cut stock exactly.

13 Use a sabre saw with fine, sharp blade
to cut the clircular frame shape. Save an in-

side cutoff to use as a sanding block.

11 Tack frame pleces to worktable and
lay out Inner and outer circles, Lay out
dowel positions and clamp notches.

14 Attach a strip of sanding belt or sand-
paper to Inside waste section and sand

frame. Cut a similar block for the outside.

12 Line up doweling |ig with dowel pasl-
tions and bore Y%-in.-dia. * %-in.-deep
holes, Tape on bit Indicates hole depth.

15 When Installing wedges, protect the
mirror back with a piece of thin cardboard.
Press %a-In. wire brads in place with pliers.

e THICK. x 25-114" DiA

CIRCULAR MIRROR

——

3'\/ ) \k
CLAMP 118" FROM
WNOTCH CIRCLE

FRAME ASSEMBLY

p— - My = 3I8"-DIA. x
R D\ A J16"-DEEP
il DCAWWEL
| HOLE
‘ / [TYPICAL)
!
- 1427 FROM 34 = 5-24
26-318°
i/ 348 ) CRCLES L
| 10-11116° mﬂm
1 L CUTTING - {4 REQD )
. LINES
L
N L pia x -1z !
{ DOWEL (8 REQD.)

FRAME—3/4 x 26-1/4" DIA.
SPACE 1"-LONG
WEDGES 4"

FRAME CROSS SECTION
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TOOL TESTS

Workshop Winners

\We run five new tools ragged to find out
what works and what doesn’t.

TEXT AND PHOTOS
BY ROSARIO CAPOTOSTO
Contributing Editor

Benchtop Shop Sander
ELTA recently introduced a
new benchtop belt and dise

sander that's a miniature ver-
gion of its large stationary finishing
machine. However, don't be fooled by
its compact size—this is no toy.

The 42-pound tool has a 4-in.-wide
belt and a 6-in.-dia. disc that are
powered simultaneously by a Ya-hp,
4-amp motor. The4 x 36-in. belt oper-
ates at 2000 surface ft. per minute,
the dise at 3100 rpm. The sanding belt
can be positioned horizontally, verti-
cally or at any angle between zero and
80° A 6 x B-in. tilting cast-aluminum
worktable can be used with the dise or
belt. The worktable comes with an ad-
justable miter gauge for sanding
square and mitered pieces accurately.

One of the many things that [ like
about the sander is that there are
very few plastic parts. A heavy cast-
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square ends. Check beft-to-table alignment
with a square to ensure that It's exacthy 907

iron base accounts for the smooth,
vibration-free operation. I also like
the belt-tensioning lever that makes
it easy to change sanding belts. A

Sanding contours freehand Is easy with the
beit locked at an angle—about 45°. Work
the plece over the rounded end of the arm.

turn-to-adjust belt-tracking knob
keeps the belt running true.

Other convenient features include a
backstop fixture that bolts in place for

B9




horizontal belt sanding, removable
ON/OFF switch that prevents unautho-
rized use, and a sawdust chute that
accepts a shop vacuum. (An adapter
fitting may be required to connect
your vacuum hose to the sander.)

The one complaint that I have is
that it's difficult to tighten the bolts
that lock the sanding-belt arm in an
angled position. One of the bolts iz
hidden behind the dise and to reach it
with a wrench is not easy. However,
the good points far outweigh the bad
and for around £173 this is a must-
have item for the home workshop.

For information, contact Delta, 246
Alpha Dr., Pittsburgh, PA 15238. Or,
call toll-free (800) 438-2486.

——— -‘ - -
Worktable comes with a miter gauge for

sanding precise angles. Worktable can be
used with disc, as shown, or with the belt.
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Tiiting aluminum worktable is supported by
heavy cast-iron arm and stee rod, Easy-to-
read bevel scale has 17 increments to 45",

-, 4 - . '

Install backstop (armow| when sanding with
belt in the horizontal position. It supports
workpiece and offers much greater control.

Convenlent tension-release lever makes
changlng sanding belts quick and easy.

MNTERCHANGEABLE
MLOTS

BEADN
CHAMFER

ARROR

EMD
COVE e

/

Yo,

Router-bit set features four cutters that are used in different combinations to produce a wide

varlety of crown-maolding shapes. End-cove and core-box router bits are carbide-tipped.

50

Craftsman’s Crown Kit

Crown molding is expensive and often
difficult to find, especially when
you're looking for a specific shape or
size. But now you can mill your own
custom crown moldings, with Sears 7-
Eiece router-bit kit. The convenient

it consists of a V-groove bit, Y-in,
carbide-tipped core-box bit, 1-in. car-
bide-tipped end-cove bit, ¥-in. bead-
and-chamfer cutter, and an arbor
with two interchangeable pilots.

The bits are designed for use ina
router table. There are various router
tables on the market today, like the
one shown, or you can easily make one
yourself without much effort or
expense (see “Easy-To-Build Router
Table," page 148, April '85).

The photos show how to produce a
popular-style crown molding in five
steps. First, use the end-cove bit as
shownin Photo 1. Make the cut in sev-
eral passes. Raise the router leghtli
with each pass until the desired dept
is reached. Then, install the mre-lliux
hit and reposition the table’s fence for
the second cut (Photo 2).
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Mext, install the bead-and-chamfer
hit. Adjust the bit's height so that
when the board is on edge, it will rout
between the two cuts made previous-
ly (Photo 3). Lower the bit, flip the
board end for end, and pass the board
through on its opposite edge, as
shown in Photo 4. Finally, move to a
table saw, set the blade to 45° and rip
off the board’s back corners to com-
plete the erown molding (Photo 5).

The set eosts about $40 and is handy
for producing small amounts of mold-
ing. However, this system would be
very time-consuming if you needed a
lot of molding. Contact Sears, Sears g Using a router table, start with the 1-in. 2 Reposition table’s fence and Install core-
Tower, Dept. T03-PM, Chicago, L.  end-cove bit. Make the cut In several passes.  box bit for second cut, Increase the depth of
60684, Increase the depth of cut with each pass. cut gradually to form the half-round cove.

3 For the third cut, Install the bead-and- & To rout the final shape, lower the bead- 5 Rip off back corners to 45° and crown
chamfer bit and adjust the cutting heighttoa  and-chamfer bit. flip the board over end for  molding Is finished. Install It on top of a cabi-
midway polnt between the first two cuts. end, and rout a small bead along the edge. net or wall for a classic finishing touch.

M WAENERE W
Go-Anywhere

Soldering Gun

| recently tested the lutest in cordless
technology—the Ungar model 1200
rechargeable soldering pun. The unit
is designed for quick soldering jobs at
the workbench and wherever drag-
ging an extension cord is inconve-
nient, unsafe or impossible,

The take-anywhere gun Iis
equipped with nickel-cadmium bat-
teries to provide the equivalent of 20
watts of power when used with the
standard tip. According to the manu-
facturer, the pun can eolder 250 typi-
cal joints on a single charge. When
you install the heavy-duty tip, the gun
delivers 60 watts of power to solder
about 85 joints per charge. It takes
about 12 hours to recharge the gun,

The kit—gun, plug-in charger and
standard tip—costs about §55. A 7-
piece kit costs about $65 and includes
the gun, charger, standard tip, - ! _ ==
heavy-duty tip, flux brush/pick tool, a L] boaih N N
coil of 60/40 solder, and a plastic A screwdriver s all that's needed to change  The heavy-duty. 60-watt tip worked well on
storage case. Contact Ungar, 100 W.  tips. Use the standard tip for most electrical  repairing this brass lantern. Use this large tip
Manville St., Compton, CA 90220, work and do-it-yourself hobbyicrafts kits, for metal repair and stained-glass work.
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Cordless soldering gun includes plug-in charger, two tips, solder and a Mux brush/pick tool.




Precise-Handling Saw

Benchtop scroll saw has a 16-In.-deep throat.
The 5-in.-long blade s shielded by a clear
plastic guard. Stee leg stand Iz optional.

saw blade at 1700 spm to produce smoath
cuts even In 2-in.-thick stock, a8 showm.

| Ep———
TOOL TESTS

When testing a scroll saw, I always
look for three important features:
ample blade-tensioning capability,
perfectly aligned blade strokes, and
minimal vibration of the saw’'s work-
table. I was pleasantly surprised to
find all three of these in the new Sears
16-in. scroll saw—surprised because
the saw costs only $115.

The saw is powered by a direct-
drive, '/,,-hp motor that delivers 1700
strokes per minute. The saw accepts
b-in. pin-type blades; blade stroke is
% in. Quality construction includes a
cast-iron base and cast-aluminum
worktable that tilts 45° for cutting
bevels. The saw can cut stock up to 2
in. thick at 90” and 1 in. at 45°. The
throat capacity is 16 in., but the blade
holders can be turned so that work
can be fed from the side. This permits

The B x 14-in.. aluminum worktable tilts 45°

for cutting bevels. Removable Look-OFF but-
ton on switch préevents unauthorized use.

]
New Breed Of Sawhorse

Every do-it-yourselfer knows how
valuable a pair of sawhorses can be for
home and shop maintenance and re-
Eair chores. Well, now there's Buck-

orse—a workshop sawhorse that
also serves as a scaffold support and
sawbuck for cutting logs.

Buckhorse features chrome-plated,
tubular steel legs and crossbars, plas-
tic connector fittings with Velero
straps, and a 36-in.-long, replaceable
2x4,

The lightweight, knockdown units
come two per box. Each Buckhorse is
very easy to assemble and will sup-
port up to 500 pounds, according to
the manofacturer.

Buckhorse comes complete with 2x8 work
surface, Entire unit can be disassembled |unit
on fioor) for easy rarsport or storage.
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Eary-to-assemble units go together quickly.
Chrome-plated steel legs fit into tough plas-
tic fittings. Each sawhorse s 30 in. high.

sawing work of virtually any length.

I tried the saw for a variety of seroll
cuts in stock ranging from % in. to 2
in. thick and obtained good results in
each case. By keeping the blade ten-
sioned tightly and feeding the work
slowly, I%md no trouble keeping pre-
cisely on the line of cut. The saw
doesn't have a built-in sawdust
blower, which would be a convenient
addition. Also, I found that the blade-
tensioning knob was much too small.
A larger knob would make it easier,
quicker and more comfortable to ad-
just the tension.

The saw (model No. 23611)is sold at
larger Sears stores and through the
Sears tool catalog. An optional steel
leg stand costs about $22. Contact
Sears, Sears Tower, Dept, 703-PM,
Chicago, 1L 60654,

cated on top of the saw arm. A larger knob
would provide a more comfortabie grip.

With the 2x4s removed, the bent
crosshars serve as a cradle for logs.
To use them as a scaffold, slide a 2x12
plank under the bent crossbars and
then rotate them down to hold the
plank securely. A pair of Buckhorses
cost about $40 at home centers and
lumberyards. For more information,
contact Cosco, 2625 State St., Colum-
bus, IN 47201.

Scaffold plank fits under the bent crassbars.
Rotate the bars down to hold the plank.

Each sawhorse supports up to 500 pounds.
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Thunderbird Super Coupe 3.8-liter Vb routes alr from remote air cleaner, through throttie/bypass
valve, into supercharger. Hot, high-pressure alr then passes to front-mounted Intercooler,
with cooled air returning to rear of Intake plenum for distribution to cyfinders.

America’s 1989 new-car
story goes well beyond
skin deep.

OW THAT you've seen how
Nthe designers have shaped
Detroit’s '89 lineup, take a
look at the new parts, pieces, systems
and powerplants that the Motor City

engineers have installed under the
sleek new sheetmetal.
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Ford

The horsepower race between Ford
and General Motors (and some im-
ports) is on again, with a high-tech
touch. For '89, Ford will be offerin
auperuharigra, 4-valve V6s and dual-
sparkplug Fours.

The 3.8-liter V6 in the new Thun-
derbird and Co gets the optional
supercharger, a Roots type (counter-
rotating rotors instead of a spinning
wheel). It boosts horsepower by 35
percent and torque by about 20.

P ILLUSTRATIOMS B FRED WOLFF

The 3-lobe rotors are helical instead
of straight, for quiet operation. The
compress the air and pushit t
an intercooler to lower the tempera-
ture of the air, making it denser.

Unlike a turbo, the supercharger
provides instant throttle response. In
fact, there's so much boost that, at the
low end, a fair bit has to be bled off.
Peak boost is 12 psi at about 4000 rpm.

The 3.8 super is beefed up with
deeper main bearing caps and larger
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UPPER COMTROIL. ARM

1 Rigid mounting of T-Bird/Cougar toe link
preserves ride and prevents oversteer,

bolts to a stronger bulkhead in the
block. The cylinder head is thicker
and the crank is made of a higher-
strength iron. The pistons nse a hy-
pereutectic aluminum-gilicon alloy
that can take more punishment.

A king-size, 400-watt, 2-speed elec-
tric fan is at the heart of the cooling
package. An 84-amp battery and 110-
amp alternator are standard on the
super package.

The engine is missing a couple of
itemns that have been of the nor-
mally aspirated 3.8: The distributor
(rep by a solid-state system) and
the balance shaft (rear-drive cars
don't have a shake problem and leav-
iDE["]])m the shaft saves weight).

e superchan-r draws up to 60
hursepuwer at peak boost, so the pow-
er isn't free as on exhaust-driven tur-
bos. However, it more than makes up
for the draw, which drops to nearly

zero in normal m'm]:f'

To keep the Thunderbird/Cou-
Em' rear end from oversteering at
igh speed when backing off the

throttle or jamming on the brakes
ina turn, Ford is using a toe link in
the independent rear suspension
(Fig. 1). The toe link attaches to
the lower control-arm joint on the
rear subframe and an outboard
section of the arm. When a load is
applied to the rear suspension, this
design prevents the rear wheels
from toeing out against the bushings
in the control arms. In fact, it forces
the wheels to toe-in slightly, provid-
ing a mild rear-wheel-steering effect.
ord could have accomplished the
same thing with stiff bushings in the
rear, but the result would have beena
harsh ride.
The benefit to handling is felt only
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in a turn, when heavy lateral
loads are applied to the outside wheel.

The 4-valve V6 (Fig. 2), about

20,000 of which will be available ina
Suﬁ)er High Output (SHO) Taurus,
will be made by Yamaha. Overall size
is based on the Ford 3.0-liter pushrod
V6 (though the engine is all new), and
it has a cast-iron block and aluminum
heads. There are twin-overhead cam-
shafts—one for intake valves, one for
exhaust—operating directly on solid
lifters for the valves. This engine,
which also provides 0-to-60 times of
7.5 seconds, produces more peak
horsepower—220 at 6000 rpm—than
the supercharged 3.8, but much less
torque (200 Ib.-ft. at 4800 rpm).

The intake manifold has two tuned
runners to each cylinder: one for low
speed, a second—with a secondary
throttle valve—for high speed. At

PA ILLLETRATIONS Y ED LIPINSKI

3950 rpm, the engine computer sig-
nals a solenoid, the secondary throt-
tles pop open and the car takes off.

Like the supercharged 3.8, the
SHO 3.0 has distributorless ignition.

The 1989 Ranger dual-plug 2.3-liter
4-cylinder boosts horsepower by 6
percent (from 90 to 96) and torque by 8
percent (130 to 140 1b.-ft.).

There's more to this than four extra
sparkplugs. The shrouds were re-
moved from the intake valves, which
eliminates them as a factor in mixture
swirl (they were overly restrictive)
and the intake runners for cylinders 1
and 4 were straightened to even out
the swir] from the manifold, for an
even burn rate in all eylinders.

However, straightening the No. 1
runner meant the distributor
wouldn't fit, so Ford made an early
switch on this engine to distributor-
less ignition.

The original four plugs are on the
exhaust side of the chamber, the new
ones are on the intake. They fire
simultaneously (Fig. 3).

Ford converted its C-6 3-speed
automatic to an electronically con-
trolled 4-speed overdrive, for
F-trucks, Econolines and some Club
Wagons with large V8 and diesel en-
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more horsepower on Ford's 2.3-liter engline.

gines. The transmission uses a hank of
four solencids located in the valve
body and wired to the engine comput-
er, to apply signal pressure to the
valves. Two of the four signal upshift
and downshift, a third applies and re-
leases the torque converter clutch and
a fourth activates a coast clutch.

The transmission was a good choice
for the precision of electronies, as it's
a synchronous design (no need to pre-
cisely apply clutehes and/or bands
simultaneously for shifts, which can
lead to shift roughness). The electron-
ic sophistication eliminates a modula-
tor or throttle linkage (the vehicle
gpeed, throttle position and other
engine sensors are used by the com-
puter). And the converter clutch op-
eration can be more precisely tailored
to the shift patterns, such as being
kept on during a light downshift.

Chrysler

Chrysler may not be in the horsepow-
er race, but it has a clear lead in the
application of electronies to front-
drive transaxles. A new design,
mated to the Mitsubishi 3.0-liter V6,
is the first application of complex,
high-speed digital computers to
automatic transmission shifting,

The powerful computer (32k ROM,
384k RAM) monitors lever position,
gspeed and pressure sensors in the
transaxle, plus a host of engine sen-
gors, and operates a bank of four sole-
noid valves to g‘ive shift quality the
long-term consistency of electronies
(Fig. 4). Unlike others, this one can
kiss a tough shift so you hardly feel it,
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including the always-problematic
torque converter clutch,

Early models will diagnose about 30
failures, but as soon as Chrysler enﬁi-
neers get some experience with the
software, everything is in place to
allow the system toalso check the con-
dition of the mechanical compaonents,
such as the pump and clutches.

The four solenoids with shift valves
control five clutch packs in the two

lanetary gearsets (there are no
ds in this transaxle) and the lock-
up clutch in the torque converter.
Because the solenoids act directly on
shift valves, they are heavy-dut
units that can make the simple on/o
move and also flutter to modulate the
application of a eluteh. The solencid
valves are hardened steel designed to
igest dirt and still keep going.
nlike other gearboxes (including
those with shift solenoids), shift quali-
ty is determined by a few solenoid-
valve assemblies and the electronies.
Compare that with the fit of dozens of
valves in a standard valve body. The
initial Chrysler effort has been for
smooth shifts, but the electronics ean
also provide erispness.

Although two solenoid valves are

normally open and must be applied by

complex hydrawlics,

the solenoids, the other two are nor-
mally applied. These solenoids must
be energized to disengage the clutch-
e, 80 if there’s an electronics failure,
the transmission defaults to Second
gear for a “limp home” mode.

B Chrysler is trying to quiet the idle
of its 2.2/2.5-liter Fours with sound-
damping plastic layers in metal sand-
wiches of the oil pan and nonturbo
cam cover (Figs. & and 6). The turbo
coveris already a quiet design.

General Motors

(GM intends to win the "89 horsepower
race, and it has a 385-horse 32-valve
V& for Corvette to lead the way. The
Lotus-designed &ﬁg‘ine, to be built
here by Mercury Marine, meets all
fuel economy, noise and emissions
standards, yet provides a 0-to-60 time
of just 4.2 seconds.

ere are two intake and two ex-
haust valves per cylinder, but one of
the intakes (designated as the second-
ary) is usually along for the ride. The
engine features a sophisticated intake
sgstrem with 11 throttles, three on the
throttle body and one each for the
ports to the secondary intake valves.
The throttle body plates and eight in-
jectors handle normal operation (upto

i !I!IHHHFI':Irl
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8 Sandwich of rubbery damping material
quiets 4-cylinder Chrysler 2.2/2.5 engines.

about 200 horses), as the engine uses
one intake and two exhaust valves per
cylinder. At 3950 rpm the computer
pulls open the remaining eight throt-
tles and triggers all 16 fuel injectors.
A key-operated secondary system
lockout on the dashboard restrains
parking-lot jockeys.

Virtually all engine castings are
aluminum, including the separate
cylinder liners, which are of a wear-
registant alloy. Each V8 bank has
chain-driven intake and exhaust cam-
shafts. The valve covers are of wear-
resistant aluminum and the upper
camshaft bearings are of it.

The eight centrally located spark-
ELugn—in a cloverleaf-shaped cham-

r of pentroof design—are fired by a
distributorless ignition system with
four double-end eoils.

The compression ratio is 11.25:1,
but the fast-burn chamber prevents
detonation even with unleaded regu-
lar. Knock is detected by a sensor and
canceled by a timing retard,

The erankease is a 2-piece design,
with the lower part actually a saddle
for the main bearing caps, which are
cast-iron inserts in the aluminum,

The design is surprisi compact.
Even the space between the V8 banks
is used—to hold the alternator, a/c
compressor and starter.

A German ZF 6-speed manual
helps beat the .
low speed and light throttle, a eom-
puter ejects a solenoid plunger, which
enters a dogbone slot in a shift rail
bracket (Fig. 7). When the driver
pulls back on the shift lever, the set
causes the rail to rotate allg:nriily and
the shift lever skips Second goes
down into Fourth, which is direct
drive (the engine dev&]uﬁgoabuut 300
Ib.-ft. of torque at light throttle), The
two top gears are Overdrive.

%

-guzzler tax, At @

W Pontiac will offer two V6 turbos,
including GM's first transverse job, a
water-cooled Garrett on the 3.1-liter
V6 in a McLaren Grand Prix SE. It
boosts horsepower frllll}mﬁldﬂ tﬂe 2[!51,
and peak torque (225 lb.-ft.) is devel-
opecf’:t 1500 rpm.

Employing an aero turbine wheel
for fast pressure buildup, there's al-
most no lag in this turbocharger and
the setup feels like a V8,

The other turbo, by Prototype
Automotive Services, is on the 20th
anniv edition of the Trans Am,
a 3800 V6 with 245 hp and 340 Ib.-ft.

of torque.
Other key GM power boosts:
B Camaro and Firebird V8s pick up
10 hp from a low-restriction dual-cata-
lyst exhaust.
M GM cars using the 2.5-liter Iron
Duke Four will pick up 12 hp, to 110,
L;Eﬁ 'B%t;'nf\re ports wllll be re-
and the foundry work was giv-
en to John Deere, which does a super
job of casting, to prevent airflow-re-
stricting flash inside the ports.
W A 3.3-liter version of the 3800 3.8-
liter V& into the Buick Century
and Skylark, Olds Ciera, Calais and
wagons. It makes 160 hp and 185 Ib.-
ft. of torque, versus 125 hp and 165
Ib.-ft. for the 3.0-liter V6 it replaces.
B The Oldsmobile 2.3-liter Quad 4,
which produces 150 hp in standard
trim, will be available in a freer-
breathing 180-horse version in the
Calais, Grand Am and Skylark.
B The '89 Cadillac Allante gets Mer-
cedes-fighting power with a sequen-
tial port fuel-injected version of the
4.5-liter V8, boosting horsepower
from 170 (for the old 4.1-liter version
Eﬁ]tﬂﬂlﬂl : Thia?llsu(nﬁemm thnth?.la
te, at 20.56 mpg slips (by 2 mpg) into
the gas-guzzler category. GM?:’icayed
this exeeption to its no-guzzlers rule

by calllnf the Allante an im :
B To help the gendarmes keep pace,

DAMPING MATERIAL

& Even the steel oll pan benefits from
added sound-deadening material.

PR ILLUSTRATIONS BY HANK IKEN

7 Vette trans uses solenold to change shift
pattern according to computer’s Input.

Chevy is working to complete a police
pursuit version of the Caprice, using
the 454-cu.-in. V8, This, too, is ex-

empt from the gas-guzzler rule.
W Just as the Corvette driver gets a
choice of power levels, he can buy an

optional e nic ride control with a
oice between Touring (soft), Sport
(typical Corvette) and Competition
(rock hard). The driver picks the ride
with a dash knob, but the computer
makes up to six changes in shock valv-
ing according to .
MW The Olds Toronado upstages the
black/white TV tube of the Riviera
with a color Sony. Both tubes are part
of ecomputer information systems that
even permit the driver to program in
rsonal memos.

The Cadillac de Ville/Fleetwood
line gets Electri-Clear, GM’s first
electric de-icing for the windshield.
Unlike the glare-ridden golden sheen
of the Taurus/Sable, this one has a
tint. And there's a special alternator
80 the battery can be charged while
it's operating.

B Head-Up Display, in which road

speed and some other instrument

ings are projected into the driv-

er's field of view, will be a late-intro-

duction option on some Olds Cutlass
Supremes and Pontiac Trans Ams.

B Express-down windows will ap-

| pear on the driver’s side of a number

il of '89 GM cars, and the Allante will
have it on both windows. Also an op-
tion on some models will be a remote

ey door unlocking system that works
from almost anywhere within a 30-ft.

range when you press the key fob.
The Japanese pioneered bells and
whistles, but it's elear that Detroit
can provide those neat convenience
items that almost everyone likes.
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EOPLE WRITE TO PENNZOIL

Straight answers from the automotive experts.

Worn Out?
Q. I have noticed that after driving
around town for a few months, the
engine will use a quart of oil after the
first few hundred miles of highway
driving. Does this mean the piston
rings in my 1985 Chevrolet are worn?
B.R., Surry, B.C.

A. Not necessarily. Oil consumption
rates depend on several factors. Qil
viscosity, engine speed, driving con-
ditions, temperature, fuel dilution
and oxidation of the oil. A vehicle
that is driven for long periods of ime
under city driving conditions may
consume a normal amount of oil, yet
appear to use little. This is because
the fuel has diluted the oil from
crankcase blow-by gases. Then, after
a period of high speed driving, the
fuel “boils” out of the oil. The end
result is that the engine appears to
have consumed an excessive amount
of oil in just a few hundred miles.

Diesel Dilemma.
Q. Within 25 miles after an ail
change, the motor oil in my pas-
senger car diesel engine turns black.
What causes this?
M.S5., Rio Rancho, N.M.

A. It is perfectly normal for the crank-
case oil in a diesel engine to turn
black within a few miles after an oil
change. This change of color is due to
diesel soot, a product of combustion
from diesel fuel which blows past the
piston rings in small amounts. Since
this is a normal condition, there

is nothing for you to be concerned
about. You should continue to change
your oil at specified intervals.

L
By Don Johnson

Vice President, Product Engineering,
Pennzoil Products Company

Level of Danger.
Q. | would like to know why, when
checking the leve] of transmission
fluid, the engine should be hot. Also,
why is it dangerous to overfill?
H.B., Hicksville, NY

A. When any fluid is heated, it will
expand in volume, Therefore, there
must be enough space in the trans-
mission for the hot fluid to expand,
If the engine is not hot, there is a
greater possibility of overfilling the
transmission, since the cold Muid will
not expand. Overfilling will resultin
an over-heated transmission and
possible internal transmission
problems.

Idling,
Q. When warming up a cold engine,
is it better to let it idle for a while, or

drive off after a couple of seconds?
T.P, Milwaukee, WI

A, It is far better to drive your auto-

mobile at moderate speed to warm it
up quickly, rather than allow it to sit

and idle.

Can’t Handle the Pressure.
Q. After a few miles of driving, the
oil pressure in my car suddenly
drops. I've checked the main and rod
bearings, and they're not worn. I've
also checked the hydraulic valve
lifters, and they're not noisy. Do you
think if I disassembled and cleaned
the valve lifters, it would help allevi-
ate the oil pressure drop?

].H., Conrad, MN

A. A small gradual decrease in oil
pressure after the oil warms up is
normal. If your valve lifters are not
noisy, they must be clean and free of
varnish. 50 it's not necessary to clean
them. Qil pressure is registered from
the main and rod bearings, so clear-
ance of the lifters would have no
effect. Since you have low oil pres-
sure and the bearings are not worn,
it could be due to a worn oil pump
or a faulty pressure relief valve in the
system. We recommend that these
areas be checked first, To some
extent, a heavier weight of oil could
increase oil pressure. You may want
to try the next higher SAE viscosity
grade oil above the viscosity you are
now using, if permitted by the vehi-
cle manufacturer,

WE'RE OPEN TO QUESTIONS
abaut mofor oils, lubricants and
engines. But, you can tell us a few
things, top. Maybe you've discovered
something interesting about motor
oils or lubricants. Or you have a
special reason for being a Pennzoil fan.
We would like to hear from you.
Write to: Don Johnson, Pennzoil
Products Company, P.O. Box 2967,
Houston, TX 77252-2967.
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Firsthand Drive Report

Volkswagen Passat

TEXT AND PHOTOS BY MIKE ALLEN, Assistant Auto Editor

W's PAST efforts to bring a
midsize earinto the U.S. have
brought us a flock of smaller

hold up better as the miles roll on.
The handling is crisp, with no bad

habits, other than a tendency to

smoke the inside front tire in First

parts, with a cable-operated shifter.
It starts out a little less precise in feel
than the rod-and-bell-crank style

Audis, disguised in Wolfsburg cloth-

ing, and at Audi-level
prices, too. That's
changed:; The new Pas-
sat, which unfortunately
won't be available until
sometime in 1990, is all
VW, inside and out, and
should come to market
with a price tag that's
more modest than the
new Audi B0/90 series,
Pricing for the U.S. ver-
sions won't be decided
until just before the car
iz released, thankstothe
volatility of eurrencies

used on the Golf, but hopefully will

| [

Pazsat’s spacious rear seat reclines by siiding the bottom forward several
Inches, leaving plenty of legroom, even with a tall driver up front.

and Second gear under
full-throttle cornering.
Seat-of-the-pants accel-
eration feels ﬁretty good
even with the conven-
tional 8-valve engine.
The 16-valve version
trades midrange torque
for a brilliant upper reg-
ister that isn't really
necessary most of the
time. It is fun all of the
time, but you might be
better off Eu}*ing aGTI
for fun. What the Passat
is good for is hauling

nowadays. Bet on it being at least a around four full-size adults in adult-
couple thousand bucks more thana VITAL STATISTICS level comfort. The rear-seat head and
Golf or Jetta. ENGINES BOHC 1BL4DOHC 16V20L4 |  legroom are readily the largest we've
Passat, previously known in the | WPTORQUE 1':}:;5?; *:‘é‘;'f*&f ever seen in a car of this class. The
;{11 f :e;;a IE]he Qu an:‘;unImL:L l?] n:. :r:t easily | i eemsssion e i Eaar }?FRF Evil; reEhnes sre:;lerﬂl m:];es,
The European versions we tested beamada | Ward, which wouldn't work at all if
—in Nice, France—eame with the 16- BRAKES (F/R) Discsdrums (181, | there weren't knee room to spare.
valve motor from the GTI 16V and the d-wheed discs (2.0L) An automatic transmission will be
Golf/Jetta’s B-valve powerplant, both | TIRES 18565A14 |  gyailable, probably, by the time Pas-
of which are proven, religle pieces. STEERING Powerrack&pinion | sats are released here. The new 5-
Ehe suspension uses struts and a mﬁm 1#:;: speed is upgraded in capacity from
eefed-up edition of VW's familiar WIDTH &7.0in the Golf gearbox, undoubtedly to ac-
torsion beam rear axle. TRACK (F/R) sa2s60in. | commodate VW’s narrow-angle V6
Similarly, the new 5-speed manual | cyrsweeHT 2420pounds | that may be ready by the time the car
transaxle is scaled up from familiar comes here., [
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BIG-LAKE WARRIORS
(Comtinued from page £1)

supported port-side rod locker that
caved in after being stepped on, eight
lockable L'nrn nts that required
a full nnT vs, and a long reach to
stern trolling motors.

Un the plus side, the Starcraft has
seven built-in rod holders, carpeted
side decks and a built-in tackle box.

Grumman GSC 164 DLX

This was another boat that arrived
without eutting-edge rigging. Miss-
ing, for example, was lockable rod
storage, which is listed as standard
equipment, and, inexiﬂcably, a non-
standard wraparound bow rail was in-
stalled, even though it gets in the way.

Nevertheless, the Grumman was
our hole-shot champ and finished a
atrun%' third in usable deck space. It
was also our value leader, sporting
the fleet’s lowest price tag.

The biggest problems we found
were in rough water, where the boat
gave a bone-jarring ride and threw
geyeers into the driver's face. Other
problems were minuscule stowage
and a limiting transom cutout.

On the plus side, the boat has pad
ded vinyl sides, carpeted side decks
and bow casting platform.

Tuffy Pike Rampage

Although the Tuffy we tested is a ded-
icated fishing boat, it's intended for
caatmér rather than trolling. This
caused a few problems when com-
pared to true walleye boats.

The ﬁberflaaa hull had the fleet's
largest usable deck space. Hole shot,
which ranked fifth, and stowage,
fourth, weren't far from the leaders.
All other categories, however, were
well off the pace.

The hull iz best deseribed as a modi-
fied cathedral hull and the result is a
flat bottom that gives a jarring ride in
rough water, although it's relatively
dry due to reverse chines,

The biggest Ernblem was perfor-
mance-course handling, where ex-
treme cavitation robbed power as the
boat skittered through turns. Also, a
stern-heavy profile took water over
the transom and caught wind.

Tuffy reports that its new 180XT
Sportsman is more dedicated to wall-
eye fishing. We've seen the specs and
are inclined to agree.

Five years from now, many people
predict tournament walleye fishing
will be as big and exciting as bass fish-
ing is today, with a wide range of
equipment designed specifically for
the sport, The boats in our test are the
current walleye leaders and are likely
to set standards that future designs
will be measured against. ™
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Thas photo wis taken in fond of Warehouse £2 in the summar of 1953 a Jack Dareel's Dhstidery

IN 1955, a young Jack Bateman learned about
how to make Jack Daniel’s Tennessee Whiskey

at Lant Wood’s knee.

Then, he applied what he learned
B from Mr. Wood for the next 33
P years at our old time distillery.

2R Today, as an elder himself in the
Hollow, Mr. Bateman
does the talking and
teaching. Younger men
(hke Bob Hobbs here) listen and learn.
And old time traditions are allowed
to continue—deep in the Tennessee
hills—where change occurs but
continuity prevails.

SMOOTH SIPPIN’
TENNESSEE WIHISKEY

Terenesses Whiskey ® 80-43% aloohol by woburre (B0-B5 prool) » Distilled snd Bottled by
Jack Danief Distillery, Lem Motlow, Progristor, Rowte |, Lynchburg (Pop 361), Tennessee 37357




STRONG

ing together tears in the intestine and colon. Dr. Douglas
Dew of the Orlando Regional Medical Center’s Laser Re-
gearch and Demonstration Center got an IBM PC AT to
help him figure out the fine line between tissue fusion and
tissue charring. His program catalogs 80 different tissue
types, taking the guesswork out of what wavelength touse
and for how long. Human experimentation with the tech-
nique is expected to be approved within the year,
B Investigators at Massachusetts General Hospital have
developed a treatment that uses short bursts of light from
a dye laser to break up kidney stones. The procedure is a
step beyond the so-called kidney stone bath, or lithotripsy,
that breaks up the obstructions with ultrasound shoek
waves, say researchers. Stones below the waist are not
susceptible to the bath technique because they're shielded
by the pelvis. The beam is passed through a fiber threaded
through the ureter, Fragments of the stone are removed in
a tiny basket or passed through the urine.
B In Japanese clinies, doctors have already begun using
photoradiation therapy (PRT) in early-stage lung cancer.
A dye is injected into the blood, and excreted by all but the
cancerous tissue. When irradiated by a dye laser, the
chemiecal changes configuration into a substance highly
toxic to malignant cells but harmless to normal tissue, The
same technique was tested on 14 patients with skin cancer
at the National Cancer Institute of Milan, Italy, with com-
plete remission of the tumor reported in 11 of the 14 cases.
The FDA has approved human experimentation in the
United States on cancers of the bladder, skin and lung.
“The bottom line,” says laser advocate Stephen Fry,
Ph.D., “is that lasers save costs. They cause less patient
trauma, thus less hospital stay. It allows us to do noninva-
gively—or lesg invagively—something that required open-
ing up before. Laser allows us to do things we couldn't do

| before.” ™

BEYOND THE BLADE
fCrl!r!‘.lrrriﬂffmrrl page 77

UCLA Medical School—"breaks up the intermolecular
bonds, decomposing matter, allowing exquisitely precise
surgery through holes so small they don't need stitches.”

Summit Technology, a pioneer in medical laser devices,
has produced ExciMed UV 300, an intriguing new entry in
the excimer field. Xenon and chlorine in ExciMed's lasing
medium are stimulated and combine to produce an excited
dimer, or excimer. When the gases return to a disassociat-
ed state, their electrans emit photons of light in ultraviolet
wavelengths. A helium-neon prelaser is used to aim the
nonvisible UV light.

With an excimer, patients undergoing eye surgery to re-
pair errors of corneal refraction needn't fear the thermal
effects or shock waves associated with conventional lasers,
The excimer doesn't even touch the cornea. It merely va-
porizes the molecular links that bond the tissue using eool
UV light. Twelve seconds of laser exposure cuts tissue
that onee required 30 minutes of careful alipnment uging a
diamond/sapphire scalpel.

Beyond ophthalmology

The ultimate seems to be within reach in many other areas.
B Research in the United States, Japan, Denmark and [t-
aly shows that low-power lasers are effective in treating
arthritis pain and stiffness. The procedure is known as
biostimulation. A study at the Neurologieal Institute of
Nevada at Reno found that of 272 patients treated with a
YAG laser for chronie pain from rheumatoid arthritis, 50
percent had less pain, better mobility and some even re-
duced the use of painkillers.

B The laser is also being used as a welding device, solder-
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BEL TECHNOLOGY DETECTS NEW Ka BAND (PHOTO RADAR)

Don’t Be Left Defenseless.
Drive With BEL VECTOR 3 Radar Detector.

E Ka Band is the new
- police radar frequency
now in use. And only the new

BEL radar detectors are able .. ‘

to detect Ka Band.
Facts You Should Know

The Federal Communications Commission
has approved Ka Band for police radar use.
And now, many localities in the U.S. and
Canada are using Ka Band Photo Radar. But
the use of Ka Band isn't limited to picture-
taking radar equipment. Standard police
radar units can also utilize Ka Band. And as
maore states quietly introduce Ka Band radar,
drivers with only X and K Band radar
detectors are lefi defenseless. Unless they're
driving with the new VECTOR 3.

gl

VECTOR 3 comes with everything you see here

No Quick Fix
Your existing X/K Band radar detector
can't be adapted to receive Ka Band signals.
For the level of protection VECTOR 3 offers
you have to look to the technology leader.
The first in the industry with 3 Band
technology: BEL-TRONICS.

VECTOR J measures only 4.66°L x 309" W x L005"H,

Greater Detection Range

VECTOR 3 detects X, K, and Ka Band
radar. And that's significant. But there's
more, it’s called Image Rejection Tech-
nology (IRT®). BEL engineers have incorpo-
rated this technology into VECTOR 3. The
result is incredible performance and greater
detection range of all police radar.

VECTOR 3 Knows

VECTOR 3 is a “‘smart” travel compan-
ion. It warns you when X, K, or Ka Band
radar is present with separate audible and
visual alerts. It also provides a special audio
alert when the radar signal transmitted is
Pulsed or Instant On. And for added protec-
tion, VECTOR 3 is programmed o advise

VECTOR 3 Remote

The advanced technology and perfor-
mance advantage of the VECTOR 3 is also
available in a remote design for only
§299.95. VECTOR 3 Remote utilizes a

compact antenna for easy "under-the-hood™
installation. And a very small control panel

for discreet positioning in any vehicle.

you should its radar detection circuils ever
require adjustment. With VECTOR 3, you'll
never question whether radar is present.

At Your Service

VECTOR 3 was designed to make early
detection of police radar easy and conve-
nient. You can own the new VECTOR 3
today for only $279.95. Just call toll-free to
order. UPS delivery is FREE. Or ask about
our Federal Express overnight service, If nol
completely satisfied, simply return the unit
within 30 days for a full refund (factory
direct only). VECTOR 3 comes with a full 1
year warranty on parts and service.

ogn 1-800-341-1401 USA.
@b 1-800-268-3994 Canada

=

BEL-TRONICS LIMITED
The Intelligent Choice
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-
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“SOMETIMES YOU NEED

THE CORD. ... SUMETIMES ’I'UU DUH‘T“

Introducing the all new

LOCTITE CORD-LESS HOT MELT
GLUE GUN

The Loctite' Cord-Less Glue Gun
is the only Hot Melt Glue Gun
you'll ever need. If you have a
small, quick job to do, just use
the Loctite’ Cord- Less™ glue
gun as a true cordless appliance.
For larger jobs, use its “‘corded "’
feature, where continuous heat
is a necessity. The Loclite’
Cord-Less™Hot Melt Glue Gun

is the most convenient and
versatile hot melt glue gun you can
own. .. at aprice you can afford!
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TOURING THE DEEP
(Continued from page 70)

Inside tech

Beyond innovations necessitated by
acrylic construction, Geminiis a
state-of-the-art submersible, with
these modern features:

B Reversible vertical thrusters
mounted in the upper fairing. Gemini
has strong positive buoyancy, and
vertical thrusters are another way,
beyond pumping water ballast, to
maintain station in the vertical col-
umn just like a hovering helicopter.

B Brushless DC motors powering the
thruster propellers. Metealfe consid-
ers these as important as the acrylic
spheres. “A major headache in the
past,” he explains, “was that after a
day of diving you'd be guaranteed to
spend 3 hours servicing the thrusters,
because the brush material breaks
down.” Submersible motors reside in
oil-immersed chambers, with a flexi-
ble diaphragm on one side to equalize
internal and external pressure.

B Batteries housed in pressurized
—rather than oil-immersed—pods.
Gemini, like most submersibles, runs
on lead-acid batteries linked serially
in cylindrical pods.

B A frame made of stainless steel in-
stead of aluminum, allowing opera-
tors to leave the sub in the water for
weeks without worrying about the
deleterious effect of corrosion.

B Digital control panels, including
navigation and communication instru-
mentation.

Aries will share most of these fea-
tures with Gemini—except for the
battery pods, which will fit beneath
the seats. Since a cylinder can’t but-
tress itself against pressure as well as
asphere, Aries hull is reinforced with
steel ribs. Despite the 250-ft. depth
limitation, the eraft has drawn more
interest from potential tour operators
because of the 46-passenger payoif.

“Aries is a shotgun approach to the
tourist market,"” says Janca. “But also
not everyone has 1000 ft. of water in
his backyard like we have in Cayman.
Aries would be ideal for a site in the
Mediterranean, while Gemini would
be good for the Galapagos Islands or
deep-water basins in the Pacific.”

Who's buying?
While Artes is strictly a tourist vehi-
ele, Hyeo hopes Gemini will lure com-
mercial, scientific and military pur-
chasers. The aerylic spheres allow
360° visibility, ideal for exploring un-
known deep-sea locales. According to
Metcalfe, several navies have ex-
pressed interest in adapting Gemini
as a deep-water rescue vehiele. And
because her acrylie hull would present
{ Plense turn to page 108)
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High-Performance Electronics for Your Car!
Radio Shack Has It All-At Low Prices

And We Include Everything You Need for a "Pro” Installation
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24-Watt AM Stereo/FM Stereo Cassette

Here's super sound and extra features at a bargain
price. Our Realistic® in-dash stereo delivers 12 watts per
channel—your tapes and favorite stations roar to life with
clean highs and chest-pounding bass. The digital tuner
has presets for 6 AM and 6 FM stations, handy one-touch
seek tuning, built-in AM stereo’, and an LED frequency/
clock display. You also get impressive “soft green" night
lighting, outputs for four speakers, a front/rear fader, and
a swilched accessory power lead. All this in a DIN-C
chassis that's an easy fit in most cars. #12-1933, 139,95

CB With Pushbutton Channel Selection

Get the Realistic TRC-430 and you’ll never drive alone!
It's safer and more convenient to use because the up/
down channel selectors are on the mike as well as the
transceiver. And it's loaded with other handy features—
instant access to emergency channel 9, large green LED
channel display, switchable noise limiter, and jacks for
adding PA and external speakers. #21-1514, 89.95
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CB With Mike-Mounted
Channel Selectors

Our Best Radar Detector

Mini Dual-Tone Radar Detector

Performance giant in a shirt pocket size! Long-range
Road Patrol XK® has separate X and K-band tones with
geiger-type pulsing. Panel lights auto-adjust for day or
night. With case, two cords, visor mount, tiedown
clips, hardware. #22-1617, 199.95

Radie fhaek

The Technology Store™

A DIVISION OF TANDY CORPORATION

- Send for FREE Radio Shack Catalog! i

I Mail i‘:wgan to Radio Shack, Dept. 89-A-070,
| 300 One Tandy Center, Fort Worth, TX 76102

I
I
I
I
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— — — — — — — — — — — — — — —

Pruum.-imnx.pm Faio Shack stoves and dealers. +Riscetves Motornis C-OLAM sierso whess svailabla €
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Why Are We Giving Away

Famous Nationally Advertised
CYCLONE 600™ Commando Knives
for only *107? ~—

Same original commando warfare design—now available to hunters, fishermen, divers and
outdoorsmen who seek the wltimate survival knife. Thousands already sold! ’

8% inches long and r-r-r-r-r-r-r-razor sharp!
This is a big knife. Each CYCLONE 600™ is a whopping 8% inches long— yet so perfectly

balanced it cuts and thrusts like an extension of your own hand. Heft this beauty just
once; you'll never want to put it down.

Each CYCLONE 600 double-edged blade is entirely crafted from a single seamless
shaft of 420 molecular stainless steel™) Thick as a silver dollar at the spine, it's tough
enough to split wood or shatter bone, Serrations at blade base give extra
cutting power.

CYCLONE 600’s unique finger holes give you a grip of iron even with wel

and greasy hands. From cleaning a fish...to dressing a deer...to fighting off
sharks...to hacking down a small tree.

Instant “quick-release” mechanism built into sheath
Click, click—that quick! Thumb button on sheath instantly
quick-releases blade into palm of hand. Blade resheaths itself—
and locks—automatically. Special speed straps (included) fasten \
sheath to arm, leg or boot for hands-free operation.

These CYCLONE 600 Commando Knives will nor be sold at
this or any other price by the company in any store. There is
a limit of two (2) per address at this price, but-if your \

request is mailed early enough (before Dec. 25) you
may order up to five. Every knife is covered by the com-
pany's full one-year money-back guarantee.

To order, mail this eniginal printed announce-
ment (no copies or photostats) together with
your name and address and $10 for -
each knife. Add only $2 shipping per
knife ordered. (New York residents
add sales tax.) Allow up to 6-8 weeks
for shipment. Make check pay- ' E/ o

abﬁer:ﬁﬂ'ﬁﬂ..rdﬁﬁail to: #BM. . QUICK-RELEASE
CYCLONE Knife, ; PEFD SHEAT
Dept. 114-125, Box 1710, P SPEED SHEATH
Hicksville, New York

11855. (R44770) £

Thumb controfled,

Quick-Release Sheath
straps to arm, leg or
boot. Click, click—that
quick! Simply press thumb
button to activate.

NO CANADIAN
ORDERS ACCEPTED.

©1588 Raftoler, Lid 1200 Shames Drive Westbuery, MY 11580

- FREE GIFT For Prompt Action

Free “Trigger Blade” Sportsman’s Knife ' —
if vou order your CYCLONE 600 Knife . ~
pocket size when vou

before Dec. 25, -
Razor sharp blade of fine stainless press the trigger. Respond before
Dec, 25—and it"s yours to keep—

steel locks open automatically,
can't close by accident. Over half- FREE—even if vou return vour CYCLONE
600 Knife for a refund.

a-foot long when open; folds to




FREE OFFER FOR READERS OF

POPULAR MECHANICS

If you like Popular Mechanics do-it-yourself repairs and projects, you'll
love POPULAR MECHANICS DO-IT-YOURSELF ENCYCLOPEDIA

CLAIM YOUR 128-PAGE "FREE SAMPLE" WITHOUT
COST OR OBLIGATION. Remodel your basement or
bathrqgom, Build a workbench or darkroom.. .bar or
barbecue...toys for your kids. The Popular Mechanics
Encyclopedia has 27 volumes crammed with projects
from the editors of Popular Mechanics magazine.

Eeep Volume 1 — No Strings Attached

To introduce you to our do-it-yourself "library” we are
giving away Volume 1 — 128 pages of projects that
range from repairing major appliances to reproducing
rare antigues. Step-by-step diagrams, photos and
shop plans can upgrade you from "average” do-it-
yourselfer to skilled carpenter-craftsman-cabinet
maker. Easy-to-follow instructions make it almost
impossible to go wrong.

Be Your Own Appliance Repairman

Save big bucks by repairing your dish-
washer, washing machine, dryer, stove,
hot water heater, air conditioner. Free
Volume 1 has a 49-page section on major
appliance repairs.

ol Build This
= 0ld-Time
“Jeabox"”
Party Bar

Co

TAY YOUR HAND AT

o

CLOCKMAKING

e |l |Fels, ship pland and

i phibid I8 Wl 1 abdw i

Turn-of-the-century iceboxes are now
expensive collector’s items. This solid
oak model has the same frame-&-panel
construction, brass hardware and
casters featured in Sears' 1902 catalog
— plus a hinged lid that opens to reveal
a mixing compartment lined with plastic
laminate.

Cut Compound Angles Like a Pro

Tight joints requiring precision angles
are the key to “professional” cabinet-
making and building projects. 8-page
article takes the mystery out of using
try squares, combination squares,
bevel squares and miter boxes to
measure simple and compound angles;
laying out stairs and rafters, polygon
angles, heel and plumb cuts with a
framing square; using miter-gauges to
cut bevels, butt and miter joints.

Mail Reply Card or Coupen for Free Do-It-Toursell Book

Whatever your objective — saving money on household and auto
repairs, remodeling and increasing the value of your home,
building fumiture for the fun of it — send for Volume 1 of the
Popular Mechanics Encyclopedia. If you wish, examine the
remaining volumes on Approval. But Volume 1 is yours to keep
with no strings attached, whether you buy additional volumes

or not.

"L s ] i i i R |

[ tongdruel and rxiembds hisiarigally
accursle reprodections |ﬂ-|:!|||ﬂ|ﬂ‘ Lincoin'y
mantel ghach. Ten-page pection on
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SEND ND MONEY. It iﬁmﬂrﬂlﬁs
Poputar Mechanics De-It- Encyclopedia, .0, Miﬂ?ﬂl Des Mainas, |A 50336

PLEASE SHIP ME \(OLUME 1 OF THE POPULAR MECHANICS DO-IT-YOURSELF ENCYCLOPEDIA TO
KEEP WITHOUT COST OR (8LIGATION TO BUY FURTHER VOLUMES.

| walll motity wou within 10 days if | don't wish 1o examing further volumes. Otherwise in about
4 weeks, you will ship me Vol 2, and Vial. 3 will follow about & weeks fater. Then, Viols. 427
will be mailed to me if | hawe not cancelled and you have received my payment for Vols. 2 &
3. All wolumes ara sant on 3 10-day approval basis. For those volumes | wish ta keep, | wil
pay only $6.96, plus shipping and handiing (and saes tax where applicable). Beginning with
Vol 4, | nead pay for only two books per month, no matter how many volumes | have
received — and there are np finance charges, Alsa, each year, | will receive

both a YEARBOOK 1o update vy series and a handy DOHT-YOURSELF GUIDEBOOK — again
on & 10-day approval basis without obligation. | may cancel AT ANY TIME without further
obligation and will retum any volumss for which | have not paid. The 128-page Volume 1 is
absolutesy FREE, no matter how many, ar how lew, of the fater voiumes | decide o keep.

]

STATE Fald
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THE ORIGINAL.

COPIED
BUT
UNMATCHED.

We did more than invent it. We improved it with undercut,
can't-slip adjustments. Improved it again with the stress
resisting flange. And still again with the stronger, safer
PERMALOCK fastener. Only CHANNELLOCK gives you all three

Prasalpca

© 1888 CHANNELLOCK, INC. * Meadville, PA 16336 # Send for free catalog
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woodworking llems in the
definitive sourcebook.
Sand your $1.00 today to:
CONSTAMNTIME'S

2051C Easichesisr Foad - |
Bronx, WY 10461

for making Ornamental
Concrete Items

Book about Aluminum Malds

including over 425 designs,
prices and production trads
secrets from world's larges!
mald manutacturer

T PAGE CATALDG
§100 REFUNDABLE .
Larges! Salecion W

P.0. Bax A-99 Hickory, NC 28503 m

TOURING THE DEEP

(Continued from page 110:)

a reduced magnetic signature, Gemi-
ni has potential applications for the
defense community as an underwater
stealth vehicle.

Whether Gemini will service these
other markets is impossible to pre-
dict, but one thing in Hyco's favor is
absence of competition.

“Right now, outside of tourist vehi-
cles,” says industry consultant Frank
Busby, “I don't see any activity in
manned submersibles.” The reason,
he surmises, is that goft oil prices and
an unpredictable defense market
have deterred manufacturers from
building submersibles without buy-
ers. “It's not hard to attract interest
in submersiblez," says Busby.
“They're so sexy. But getting some-
one to come up with a million or two to
have one built is another story.” A rel-
ative bargain, Gemini will run
$E70,000 apiece. Each Aries will have
a $2 million price tag.

What's the next step in underwater
acrylie? Personal submersibles?
Janca doesn't think so. For one thing,
private owners would be hard-
pressed to handle the costs of comply-
ing with tough regulations imposed
by the American Burean of Shipping.
The subs have to meet rigorous de-
sign criteria, including redundant
safety and backup features. For ex-
ample, the subs must supply 80 hours
of life support per person in case of
some disabling mishap. More impor-
tant, they must undergo periodic
checkups to maintain certification.

S0, like PC 1203, the acrylic subs of
the future will stay in the hands of
tour outfits. But will Gemini muscle
PC 1203 out of the tourist trade the
way robot subs pushed her out of the
oil business?

Not right away, admits Janca.
Here in Grand Cayman, a scuba mee-
ca, he's witnessed a surge of interest
in deep-water sightseeing, both
among divers and “dry” tourists. De-
mand for sub rides will sustain a vari-
ety of vehicles to eruise through wa-
ters teeming with eyecatching
wildlife. And Hyco's not the only fish
in the ocean—manufacturers in Brit-
ain, Finland and Canada are putting
conventional steel-hulled tourist sub-
mersibles into the water. For exam-
ple the British-made Looking Glass is
currently serving up to 25 sightseers
at a time from its base in 5t. Thomas,
U.S. Virgin Islands.

But eventually, inJanca's view, the
picture-window appeal of Gemini and
Aries will win over tomorrow's tour-
ists, And if his vision proves correct,
yvou'll soon be able to see the sea like
never before, ™

POPULAR MECHANICS ® OCTOBER 1988



Save Gas, Save Engine with ‘POLY’

GUARANTEED LOWEST PRICE (sec details below)

introduces one of the

The Secret is “Poly”

“Poly” is short for polytetrafluoroethy-
lene (TFE), the slipperiest substance
known to man. (1881 Guiness Book of
World Records). Petrolon Corporation,
makers of Slick 50, invented a way to
permanently bind this slippery chemical
to your engine with one treatment. Just
one quart of Slick 50 can reduce engine
friction. increase gas mileage and horse-
power and reduce engine operating
temperature, causing your oll and engine
to last longer... plus it reduces metal wear,
defraying costly overhauls.

Years of Testing and Use
Have Proved it True!

Slick 50 has been thoroughly tested in
independent laboratories and out on the
road:

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

One of the country’s most respected

research institutes reported applying
a powerful ultrasonic cleaning process to

a-Slick 50 treated engine and were sur-
prised at lts permanence. “We
expected the Petrolon Slick 50 TFE Resin
coating to also be removed, but later
found it was still there."

TUV, a German testing laboratory with
credentials every bit as prestiglous as our
Underwriters Laboratories, tested Slick
50 in 1986. They found substantial
increases in both gas mileage and horse-
power. Their tests showed that these

were due to a reduction in friction.

‘The Federal Aviation Administra-

tion has fully a similar product

for aircraft—Slick 50 Aircraft Piston

Engine Treatment (FAR. #33.49). This

FAA endurance tesi-simulated 1400
hours of engine use.

The power technology laboratory at a
leading southwestera university
stated, "Slick 50 does Increase horse-
power and decrease fuel consumption in
tests done at the university.”

The Space Shuttle Columbia uses the
chemical “poly” In its gears and bearings
because it Is the only chemical lubricant
which can withstand the heat and cor-
rosive elements of space.

Perhaps most dramatic of all is a tor-
ture test overseen by the Amtomeotive
Services Council for Penneyivania and
shown on WTVE television. Three cars
with 75,000 to 129,00 miles on them were
treated with Slick 50. Six months later
the oil was drained from each vehicle, and
the cars driven without the oll plugs for
about a half hour. The water temperature
never rose and the engines sustained no

apparent damage.

US. QUART/.946

it's Easy to Treat Your Engine

A few minutes before oll and flter
change, add the engine fiush you get
firee with each order to clean out the
engine. Let the engine idle for 5 minutes.
Then drain the oll, change the filter and
add the proper amouni of oll. less one
quart. Add one quart of Slick 50, drive
for 30 minutes, and leave it In the crank-
case for at least 3,000 miles. As the engine
operates, the oil carries the “Poly”
between the parts where'it Is burnished
into the pores of the metal

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

Works with Most Oils

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

4 Ways Slick 50
Saves You Money

Your actual percentages may vary
depending on your driving, vehicle con-
dition, weather and hic location,
but no matter what your conditions, Slick

50 can:

1. Increase mileage

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

3. Reduce operating temperatures, thus
increasing the lubrication and life of
the oll and engine.

4. Minimize or eliminate costly overhauls
by reducing engine wear

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

Slick 50 Will Not
Affect Your Warranty

Slick 50 Is suspended in an excellent
grade of petroleum oil which meets or
exceeds every manufacturer's engine
warranty requirements. In addition, this
oil carries an American Petroleum Insti-
tute service classification SF-CC-CD.

There's No Risk with
Our Money Back Guarantee

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

Profit from Selling
Slick 50 Yourself

Here's an opportunity to make hand-
some profits. Having such solid test
results from major institutions make
Slick 50 easler to sell than many other
products. Free dealership information is
sent upon request.

GUARANTEED LOWEST PRICE!
If at time of purchase you have seen Slick
50 advertised in a current magazine at
a lower price, we will beat that price by
52.00 per quart.

For purchase or further information
call toll-free 1-800-525-8624, ext. 10
(in California 1-800-233-B558) or
send to: Progressive Energy Corpor-
ation, 255 South Bent Avenus, *B1,
Dept. PM 108, Ban Marcos, California

Yes, | wan! 1o improve my car's parformance

and save my anging—rush ma risk frea:

0 One Slick 50 at $39.95 + $4.00 shipping and
handling. Cai Residerts sdo §'e% Sales Tax

[0 Give me free shipping and handiing for my
order of 2 or more at $39.95 each.

OCheck OCOD 0O Visa/MasterCard

Card #

Exp. Date

Mame

Address
(Give streat address il possible for UPS delivery)

City Stale Zip

e —
e —— ey
255 South Bant Avenus, #B-1, Dapl PM108
San Marcos, Califonia $2063
CALL NOW, TOLL FREE 1-800-525-B824
IN CALIFORNIA, TOLL FREE 1-800-233-2558,
® 1988 Progreasive Enargy Corp.
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DEUPTOTHE BEST' Project Deslons, Pictures
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face Easy to lohow nsiruckons included. [Send 5598 plus

$.95 shipping 30 day money back guaranies|

WORTOMN, Depl. 372, Box 2012, New Rochelle, NY 10802

Enlarge Project Designs

Craft Projector is Simple! Fast! Accurate!
Projects an to: Drawing, Graph & Tracing Paper, Wood,
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 ISWORTH $3 TO $5 ON ANY NEW
E HENRY OR SCHRADE KNIFE.

For a limited time, we'll favorte Schrade t'-::‘t_aﬂer
pay you $3.00 for any old,  today for the “Official

Adjustabie lens eniarges by fraciions up 1o 27 v times for

broken pocket knife or Trade-Up Certificate” and the stz you wish! Capy uniimiied idues lor craft designs.
$5.00 for any lockback details. This imited phofos, slides, designs on coins and jewelry. Projects in
$0.00 for any lockback, etails. 1his himn e a han
rigid blade or fillet knife time offer expires o, Uses. housencld cumen and 80 welt bulb, Seed
no matter what brand January 31, 1989, Marton, Dept. 61-220 Box 2012, New Rochedls, N.Y. 10802
when vou purchase \ \ Buy any of our
anv new ¥ T o rena § ~
lﬂI“ lm ;f] Old Timer, kmvea}:ind }l:LI "n WORLD'S SMALLEST

ncle nenry or : SEE€ Wny everyo _'L‘
Schrade knife. ; 2 says, “Schrade is WEATIER STATION.

- il s | 1
See your “m—; the very best!

M OT " Middleman™) 3% inches closed,

A
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All Jerrold, Oak, Hamlin, Zenith, Scientific Howms bt designed for a N -'____,_,»
Atlanta, Magnavox and all specialized ca- 'E:::,;.: :::f'm g *ﬁ
ble equipment available I::l_ar shipmen! within iy efficient than every- 75 4 =AW
24 hours. For fast service MC/VISA or day homes. Patented ,4 ?‘ R = ﬂ U p—
C.0.D. telephone orders accepted (312) :’T"‘i’:“{?ﬁ:tm 4 4 g s A .{(.';}Mfflh':l-'l'_.\':'&:l-r{mr.-'!._ﬁ Tn_h'Ar.'-zA.u'EMu.ifrrEE
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Friday Caentral Time. Sell Addressed dﬁl Pully Cuaranteed! WIND CHILL FOUR WAY POWER
Siamped Envelope (60 postage for FREE = AOHTEREY DOMES, = = s o o o o o o o WIND GUST RECORD  NICAD READY
B [ Pheaie tiish oy Mantrerr st Cotokog  Mes Bondl. Essbosed 570 TEMPERATLRE MOUNTING OPTIONS
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Make up 1o 26" an
even wiile learning!

at home!

Get into this booming high-profit business that’s

Easy to learn — Easy to do

Mever before have monsy-making opportunities bean so
great for qualified Locksmiths, Now lucrative regular
lock and key business has multiplied a thousandiold as
millions seek more protection against rooming crime.
Yot there's only one Locksmith for svery 17,000 people!

Start Collecting CASH PROFITS Right Away

You're In “business” ready to eam 510 io $26.00 an hour a
tew days after you begin Foley-Belsaw's shorfcul training
Take advaniage of today's unprecedented apporuniies in
locksmithing for year - nound EXTRA INCOME in spare time
— o fulltima in a high-profit business of your own, Hundrads
wa've tralned have done it, So can YOU | AN tcols plus proles-
sional Key Machine given you with course, These plus prac-
fice materials and equipment plus simple, (lusirated lessons,
plus exper supervision, plus business building gukdanca will
onabile you the KEEP THE MONEY COMING IM! ideal for re-
liremani — good jobs, oo
SEND FOR EXCITING FACTS—No Obligation

Discaver what's in Locksmithing for you — how Folay-Belsaw's Masier

Locksmib-appiowed training can give you ihe skill yow can depend on
10 EARN MORE — ENJOY LIFE ML

BE

Hundreds of Foley-Belsaw trained men
have succeeded in this fascinating
and highly profitable field . . .

“Befars rmrulling | checked
atber powrier and alio aibed
Jfor adwicy from ieveral
lacksmizhs im oy avea. They
all raid yowrs was raps
and hai the mag
werzatile Key
Machine,

THIS PRO KEY -
MACHINE IS
YOURS TO KEEP! <*

— Easy on You!

No Extr® jnejuded With Your
cost! Locksmith Training

BURGLAR
ALARM
vl BECLEITY
BYETEME
training Cowers
all phasas of

Burglar, Hokd-Uip
and Fire Alarm
sarvicing and in-
stallation, This
valuable ang
timaly instruction
afl special ools and
supplies. DNLY Foléy-Delsaw oflars
such extenzive training in this
rapidly expanding feld as a par of
wour Lotkemilh rairing

ADVAMNCED Locksmithing!
How o change combinations, in-
siall and service Sale, Vaull snd
Bank Sate-Deposit Box locks,
You'll find it fascinating and high-
Iy profitable work.

ncliudes

@

“I afways
Hﬂ'l'fd- da h m

Train FAST

|

EOCKSM

-l.'lh‘l' . _ .

month fy yowr imcome . .
nﬁtwﬂmﬂmlm
Ay exira with your iraiging. r

Find out all about it! Send for FREE Facts TODAY!
Just il in and mail coupon below (or

ITH!

ALL SPECIAL TOOLS
JIHD EQUIPMENT INCLUDED!

i

buiinen Jar myaelff wsemid Pﬂi“‘l‘l’db to receive full inlformation RUSH F[H.I.E‘Y-PBELS.A“r IhST]TU-TE
":j L‘"" T and details by return mail. DO IT TODAY! COUPON! A IO TR e 11610
thawks ta
Foly Belew There is NO OBLIGATION and NO SAlESMﬂH Will [:HII— ever!
wifalmie.
David Fairbrather—Dave's Lockimith Service Eus“ m“m" Ton'l? 5307 Equi 11510
Milwaukee, Wiiconsin 53209 FOR THIS FACT-FILLED Kmsl:mr Mo, Hrgx
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“Mo more hard, nasty work for me.
Mow | have my own business and with
hardly any effort 1 average around $50
aday. Thanks for my new start in life.”
Sam Walker Prichard, Alobamc
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train ko be your own boss
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Take your
best shof!

See the complefe
assortment of ARROW
fastening tools, staples,
fasteners, glue stixand
rivets, available at all
leading Hardware,
Home Center, and
Discount Department
Stores.
Arrow Fastener Company, Inc.
271 Mayhill Street, Saddle Brook, N.J. 07662

DO YOU WISH YOU HAD MORE TIME FOR YOUR
SHOP? THEN PROJECTS IN METAL IS FOR YOU

Projects in Metal is the new magazine for busy home shop workers. It's
filled with all kinds of small yet challenging projects— each complete in
one issue. You can relax for an evening or weekend, and finish & job you
can show off with pride.

Projects in Metal is 100% editorial. Not one word of advertising limits the
space devoted to helpful details on projects, special warkshop features,
and tips on saving time, money, headaches.

| ﬁ | """"'_Td - issues). Visa or MasterCard
r v t L L___ uhstsmm &WMMJW, or write
' ! Fd ! P.O. Box 1810-C2, Troverse City, M 49685
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TOMORROW'S CARTODAY
(Contimied from page 74)

Riviera's electronics consists of a row
of illuminated toggle switches that sits
above the Riv's touch-screen. For ex-
ample, you needn't reach right to acti-
vate the G-Analyst: Just poke a finger
at its switch on the control panel.

The equipment installed in the
Riviera would retail today for about
£10,000. Installation and the custom
control panel added another $4000 to
the tab, owing to the intricate wiring
necessary and our desire to make the
add-on gear blend cosmetically with
the Riv'sinterior design. Tointegrate
the extra equipment, Galaxy's arti-
sans had to eraft a passenger-side
dashboard to match the one on the
driver's side. Their clone is actually a
modified version of a futuristic dash-
hoard supplied to us by Buick.

Facelift
But high-tech electronies is only part
of the story, Our Riviera not only had
to perform like a car of the future, it
also had to look the part. We weren't
trying to guess what a 1995 Buick
would look like, but we did want a
unique showease for all our nifty elec-
tronics—a real head-turner, some-
thing that wouldn't be readily identi-
fied as a current production ear.
Exterior modifications were han-
dled by Kolb Design in Blauvelt, New
York, a subsidiary of Cars & Con-
cepts, using basically the same proce-
dures as the Detroit styling studios to
create a new look. Restyling included
removing emblems, sandblasting and
painting chrome trim, adding com-
posite headlights up front and chang-
ing GM’s square roofline at the rear.
The latter was accomplished by
sweeping it back and adding =ail pan-
els—louvered for better visibility and
style—then a rear decklid wing. The
whole shebang is topped off in a Fer-
rari Testarossa Red monochrome,

bullding

The first step in the process was to
sketch the proposed design, then the
car was “clayed up.” Special automo-
tive styling clay was molded to shape
on the car—a first step in transform-

ing a sketch into something physical.
tyling clay differs from ordinary
modeling or ceramie elay. It holds a
fine line and can be worked to precise
tolerances. The clay never hardens
fully, allowing changes and modifica-
tions to the design at any stage.
Working the clay to its final shape

takes the skill of a fine-arts sculptor,
To go from the final clay design to
finished steel, small cardboard tem-
plates are made based on the clay
{Please turn to page 124)
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Now,
Head" Motor Oil “Win
Wolf Wheels” Sweepstakes.

Quality Wolf s Head Motor Qil. The
special breed that stands apart from the rest of
the pack. The oil that performs stronger. Protects longer. ;N
And gives your engine the life-blood it needs. \

Right now, during the Wolf"s Head “Win Wolf Wheels" Sweepstakes,
YOU could be the winner of a Wild Wolf Van!

It's going on now at participating retailers. To enter, just find the “Win
Wolf Wheels™ display, complete the special Wolf's Head phrase found on the
entry form, and mail it in.

If your entry is chosen, and you've correctly completed the phrase, you'll
drive away in a brand new, sleek Wolf Van—a customized 1989 Ford Aerostar!

See full details and official rules at your participating Wolf"s Head retailer
today. No purchase necessary. Offer void where prohibited by law.

WOLF'S HEAD MOTOR OIL
FINEST OF THE FINE SINCE 1879

MOTOR oI




e Mid-size pickup ever, this 4x4
comes complete with the muscle of a standard
fuel-injected V-6, an available eight-foot bed and
our exclusive 7 year or 70,000 mile Protection

Plan® And handles it all with the attitfude of a / -

compact. This year, we've even added standard

anti-lock rear brakes. The 1989 Dakota 4x4. ————"




How To Regrout

s 5 R e S
THE BETTER HOME

CERAMIC TILE

BY STEVEN WILLSON, Home And Shop Editor; PM lllustrations by George Retseck

ERAMIC tile, whether on a
bathroom wall or kitchen coun-
tertop, is a wonderful building
material. It's durable, easy to clean

and colors that it's a decorator's
dream. It does, however, have one
major drnwback namely the grout
between the tiles.

Sooner or later these grout joints
will deteriorate, becoming stained or
cracked. This is particularly true on
tub and shower walls where the heavy
exposure to water speeds the degra-
dation process.

Fortunately, replacing the grout is
a pretty easy job and all the tools and
materials required are available at
most hardware stores and lumber
yards. You'll need a bag of dry grout,
a grout removal tool, and & rubber-
faced trowel for applymg the grout,

a bucket for mixing the grout, a

nge and a few clean burlap or

t.erl'_‘,r cloth rags. For this story, we re-

grouted tub and shower walls, but the

same basic techniques ap_pl:f to re-
grouting any ceramic tile joints,

Where to

Start by turning off the Shut-0ff
valves below the floor that supply
water to your tub or shower. Strictly
speaking, you should be able to com-
plete the job without shutting off
these valves because there is no need
to ever turn on the tub or shower fau-
cet. But, if a faucet is accidentally
turned on when you are working, you
counld have quite a mess on your
hands.

Next, remove the tub spout from
the wall. Turn the spout counterclock-
wise using either slotted pliers or a

ipe wrench. Be sure to cover the
_faw:a. with masking tape to prevent
damaging the chrome on the spout.
Then remove the faucet handles,
sleeves and escutcheons as shown in
drawings 2 and 3. Also remove the
shower head and the escutcheon be-
hind it that rests on the wall. By

complete access to all the old grout.

POPULAR MECHANICS ® OCTOBER 1988

and comes in so many different styles |

removing these fittings, you will have |

e A -

the joints. The grout removal tool
shown in drawing 3 is a clever device.
It fits comfortably in the hand and its

| blade is coated with carbide granules |

that do a great job of cleaning the |
joints, Remove the grout toa depth of | |
at least ¥ in. or until the old grout is |

r cracked or crl.unh]mg This |
ill take some time—in this case

no lon
job

| several hours—but it is crucial for

Next, start scraping the grout from | obtaining the best results.

Onece you are done removing the
grout, vacuum all the joints clean and
then wash the wall with a wet sponge.
Now, mix your dry grout with water
according to the directions on the bag.
Apply the grout using a rubber-faced
trowel as shown in the drawing
above. Spread the grout diagonally,
across the surface of the tile, forcingit
into the joints as you go, W:;-rk in sec-
tions nuin.rger than 15to 20 sq. ft. ata

115



1 Begin by removing the tub spout using
slotted pliers or a plpe wrench. Wrap mask-

ing tape on the Jaws to protect the spout.

& Remove the faucet handie screws using
a screwdriver, Some handles have a cover-
ing plate over screw that must be pried off.

B Remove the faucet escutcheon and
sleeve by hand, turning counterclockwise.
When stuck, use pliers or a pipe wrench.

e

i -'.I.-: .Ii\|.

# Scrape the old grout from each joint us-
Ing a grout removal tool. The tool has a
blade that's coated with carbide granules.

B Once the grout Is removed, be sure to
vacuum all dust from the joints, Dust and

& After applying the new grout, wipe off
the excess from the surface of the tiles using
a'wet sponge. Rinse the sponge often.

L

- ——i ’ 2

7 Shape the fresh grout joints with a wet
finger or a Va-in.-dia. wood dowel. This will
yleld a uniform joint appearance.

time. Otherwise you run the risk of
the grout hardening before you re-
move the excess.

When you have the grout applied
use the rubber trowel to remove ex-
cess grout. Then wash down the sur-
face with a wet sme.

Do not rub so that you remove
the grout from the joints, just clean
the surface of the tile.

Next, smooth out all the grout

8 Asthe grout dries, it leaves a chally film
on the tiles. Remove this film by rubbing
the surface with burlap or terry cloth.

Jjoints using either your finger or a
wood dowel as shown in drawing 7.
The finished grout joint should fall
Jjust below the surface of the tile, so it
forms a very slight depression. After
all the joints are shaped, let the grout
dry for 15 to 20 minutes, or until a dry
haze forms on the surface, Then buff
the surface with burlap or terry cloth
rags and you are done with the grout-
ing. To finish up the job, just replace

¥ After grout has cured overnight. apply
sllicone caulk where tiles abut the tub,
around spout, faucets and shower head.

the fittings you removed earlier and
apply a generous bead of silicone
caulk to the joint between the tile and
the tub, and around the spout, faucets
and shower-head escutcheons.
Finally, it's a good idea to damp-
cure your new grout job. All this
means is thoroughly wetting down
the wall every 8 hours for two or three
days. This step improves the bonding
properties of your new grout. P

14
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THE BETTER HOME

Homeowners Clinic

BY NORMAN BECKER, P.E., Contributing Editor

Lightning Damage

I am building a home in a mountainous
area of California. Recently, a nearby
cabin was struck by lightning and suf-
fered considerable damage. How can
I protect my new home from lightning
damage? CHARLESHUPNER

SOMERSET, CA

Although there are about 90 million
lightning strikes each year in the
United States, most homes don't have
lightning protection. Homeowners
and builders determine whether a
lightning-protection system is neces-
sary by weighing the probability of a
strike against the cost of a system.

Because of their location, some
homes have a higher risk of lightning
damage than others. If your house
will be in a high-risk area, then it's
wise to install a lightning-protection
system. These systems have two ob-
Jectives. They must provide a direct
path for a lightning bolt to follow to
ground and they must prevent prop-
erty damage and personal injury as
the bolt travels this path to ground.

It's important that the person or
company that installs the lightning-
protection system be listed by Under-
writers Laboratories (UL). This
ensures that the installation will
comply with current nationally rec-
ognized codes.

After the system is installed, it

ning Protection Division. For infor-
mation on UL-listed installers and
more information on lightning pro-
tection, call or write to one of the fol-
lowing UL offices:

W 333 Pfingsten Rd., Northbrook, IL
60062,(312) 272-8800

B 1285 Walt Whitman Rd., Meluville,
NY 11747,(616)271-6200

W 1655 Scott Blud., Santa Clara, CA
95050,(408) 985-2400

W 12 Laboratory Dr., Research Tri-
?:gée Park, NC 27709, (919) 549-

Floor Slab Leak

I have water leaking through the con-
crete-slab floor of my garage. What
kind of grout or patching cement will
stop the leak?

RAY SBVENSEN
EUREKA,CA

A

The leakage can be corrected by seal-
ing the cracks and any open joints
with a nonshrink hydrawlic cement.
There are several products which are
quite effective, such as Thoro’s Wa-
l‘erp!#, Tamm’'s Speed Plug, Five
Star Waterproof Plug, and UGL Fast
Plug. These products are generally

| available at hardware stores.

| pare the crac
should be inspected by UL’s Light-

Prior to upflying the cement, pre-

s or open joints by un-
dercutting or square cutting. Do not
usea V cut. Add enough water to the
cement to get a putty consistency and
then force it into the crack with a
trowel or gloved hand. At floor-to-
wall joints, form the cement into a
cove for increased effectiveness.

If the seepage is heauy, it could be
the result of a high water table be-
neath the slab. Sealing the floor
could result in excessive h i
pressure that might cause the slab to
heave and crack. In this case, the best
solution is to lower the level of the
subsurface water by installing pe-
rimeter drains below the slab and
running them toa sump pit where the
water can be pumped away.

Furnace Alr Supply

I was recently told that bringing out-
gide air to the base of my gas-fired
furnace via a 6-in.-dia. duct would re-

lightning-protection system |s comprised of alr terminals |[rods |, surge armestors. downlead |
conductors and grounds. Installation should be performed by a UL-listed company.

duce negative pressure in the house

caused by combustion in the furnace.

This would help eliminate drafts and

increase the comfort level. What is
your opinion regarding this idea?

JOE BORCHARDT

CHESTERFIELD, MO

For a house to develop the negative
pressure that will affect the comfort
level, it would have to be extremely
tight and well sealed. If this were the
case, then there would be little or no
drafts in your home. Houses do need
to breathe to some extent to prevent |
pollution of the inside air.

Since air is needed for combustion,
exposing outside air to the burner
area wolld result in fuel savings.

However, introducing outside air |
to the recirculating heated air via the
return duct is not a good idea. The
cost to heat this air would be greater |
than any savings resulting from a re-
duction of air infiltration through

] ™

Do you have a home-maintenance or repair prof-
lem? Send it to Homeowners' Clinie, ar Me-
chanics, 224 West 57th St., New York, 100189,
Letters cannot be answered individually, but prob-
lema of wide interest will be discussed in the col-
umn. For more home-repair and moinienance |
help, gei PM's Home Care Guide, 2. 45 id.
Send your orderfa) to Popular Mechanics, Box
1014, Radio City Station, New York, NY 10101,
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THE BETTER HOME

Appliance Clinic

BY STEVE TOTH, Contributing Editor

Frozen Dishwasher

We have a Kenmore dishwasher
model No. 587-720511, serial No.
03026540973 Twice now, after leav-

ing the dishwasher unused for several |

weeks, the unit seemed to freeze up
when we tried to start it. The first
time it happened, a service technician
fixed the problem in a few minutes.

Can you tell us how to fix it ourselves? |

LOUIS KINNAN

OAKDALEN, NE |
What may have happened is that the |

water in the tank evaporated, which
caused the ceramic and carbon water
seal to stick. This can prevent the
mator from turning.

To fix this problem, first unplug
the dishwasher from its power source
and take out the lower rack. Then,
remove the nut that secures the spray

arm and remove the spray arm and |

sump cover. Underneath is the up,
pump housing. Remove the four ¥/;5-
in. securing bolts and lift the housing
off. This will expose the upper impel -
ler and another bolt that extends
down to the motor shaft. Put a
wrench on this nut and carefully try
to turn it clockwise as if to tighten it.
This should free the sticking seal.
Once the shaft is rotating freely,
check the seal by seeing if the ma-
chine holds water. Reassemble the
dishwasher and move the machine
over to the sink and electrical outlet.
. Place a paper towel under the ma-
| chineinthearea of the motor and add
| 2 or 3 cups of water to the tub. Close
i the door and slide out the paper
towel. If there is any water on the pa-
! per, then you'll have to install a new
| ghaft seal kit

If there are no signs of water, slide |

| the paper back under the machine
and hook the fill and drain hoses to
- the sink faucet, but don't turn the
| water on. Plug in the unit and set the
| timer to a wash cycle. Let it run for 1
| or 2 minutes and then open the door
| and unplug the machine.
| Check the paper for signs of water.
| If it’s wet, you'll need the shaft seal
| kit. This kit can be purchased from
any Sears parts center and includes
step-by-step instructions. It's part
No. 808042 and costs about $10.
Toprevent the problem from occur-

Free a sticking water seal by first removing
the spray arm, sump cover and pump hous-
Ing. Then, turn impeller bolt clockwise,

ring again, pour about I gallon of
water into the dishwasher whenever |

the machine won't be used for a long
period of time. - '

Broken Disposer

I have a model 77 In-Sink-Erator gar- |
bage disposer that doesn't work. It |
runs for about 10 seconds and then
shuts off. What could be wrong?
JOHN N. PERIAN BR. '
PAULSBORO, NJ

There could be something jammed in

| the grinding mechanism, a worn mo-

tor bearing, or you might have an
electrical problem inside the motor.

First turn off the electrical power
supply to the disposer. Insert the
special Y4-in. Allen wrench supplied
with the unit into the lower end of the
maotor shaft.

You should be able to easily turn
the shafit by pushing the wrench with
your little finger. If so, then there’s a
good chance that your problem is
within the motor—a shorted wind-
tng, bad connection or some other
motor problem.

Ifthe shaft is hard to turn, then the |

you'll see the shredder plate, Around

poser will have to be removed and

next step is to check the grinding
mechanism. Move to the sink, push
aside the rubber splash baffle, and |
look down the disposer with a flash- |
light. At the bottom of the disposer |

the outside edge of the shredder plate
is an approximately Ys-in.-high ring
that has teeth on the inside. Look
carefully between each set of teeth for
any foreign object. If you find some-
thing, carefully remove it with a pai
of needle-nose pliers and recheck the
motor shaft for free turning.

Ifyou found nothing and the motor
shaft still binds, then there is a good
chance that the motor has a worn
bearing_ Ifthis is the case, or you have
an electrical problem, then the dis-

disassembled by a trained technician
to determine the cause of the problem.

To locate an authorized In-Sink- |
Erator service center near you, dial
the company’s toll-free automated-
service information line. The

number is(800) 558-5700. i
Won't Come Clean

Our Modern Maid range model No, |
QCU-b468 is supposed to have a con- !
tinuous-cleaning oven. The sides and |
the top clean okay, but the door and |

| bottom won't clean at all. What's the

problem? |
MARK A. WILKIE |
WESTMINSTER, CO

Your range has a continuous-clean

ﬁnmh on the sides and top of the oven, |
| but noton the door and bottom. These
panels have a standard porcelain fin- |
ish which is colored to look like the |
continuous-clean panels.

The oven bottom can be removed
for cleaning by hand and the door

| panel is easily accessible. These sur- |

faces can be cleaned with any stand- |
ard oven cleaner. Note, however, that |
oven cleaners can ruin the continu-

ous-clean finish. Make sure the

cleaners don’t come in contact with |
the top or sides and avoid getting |
oven cleaner on the door gasket. "™ |

If you hove o problem with any appliance, send |
your question fui.l:h the model and serial numbers
o A ppliance Clinic, Popular Mechanics, 224 West
57th St., New York, 10019. 8 but letters
cannol be answered |ndju|d&mHM¥rﬂkm of |
wide interest will be discussed in r-’u.- eolumn,
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Only NRI teaches you to service all computers
as you build your own fully IBM-
compatible microcomputer

b e sty e
every
business, education, and personal
computer use, the demand for trained
ranks - hfgcg list
computer service high on its
of top growth fields, with accelerated
demand ing more than 30,000 new
jobs within the next 10 years.
Total systems training
No computer stands alone. . .
it's part of a total system. And if
you want to learn to service and repair
computers, you have to understand
computer systems. Only NRI includes a
powerful computer system as part of
] Yous MRI total systems
your traming, the new, traiming inchudes all this: NR| Discavery
fully IBM-compatible Sanyo 880 Series Lab 1o design and modiy circuts « Four function digital
multimeter with walk-you-throwgh instruction on audio taps = Digital
mmP“t&- J?m':prub-lunilullnnm.lﬁm ol compater clreuits = Sanya 880
Yﬂi.l'n the . ‘.:-uri-a?c:ummtu with “intelligent™ keyboard and m&:& * fhoppy disk
el R . ey
ﬁ and 5m oppy disk Raterannss masusiy, ichometie, sudtieemeottrn |
monitor. Plus now you also
mm]l a m mhjrte ! . MNRI is the anly
hmddiﬂ#::—ﬂtodny'sw | vaeyuonswi Send for I0page free catalog
wanted peripheral—to Bl computar system. . ,
ramatically i your N You'll inatall and Send the coupon today for NRI's 100-
2 hrssions i i . full-color catalog, with all the facts
s data storage power supply, disk page Sy WAL AN
mwhh YA drive, and manitor, about at-home computer training. Read
mym fobining oaiink dote | [clowing stepbyster  detailed descriptions of each lesson,
EVIng Ymmget mqu&k each experiment you perform. See each
SOCEE. b ol 2 part. of your piece of hands-on equipment you'Tl work
confidence thldmgym e M training. 1t'l:l_:ru ﬂfﬂven with and keep. A fﬁm chh
S e T get some o training in ' s
i | SRR A"
; asic an ] [Audio/Video Servicing, and more.
No experience necessary—
NRI builds it in SEND COUPON TOD REE NRI CATALOG!
Even if you've never had any previous For Camer courses
LI | M ==
with ot Init m Et-’ﬂtrﬁ:;th the | 30a0Wiaconsin Avanca, MW, Waanington, bC 20018 BEFIN Ll otk ioraumi; |
on to 1 Bk 1 Air i i
ol o dgalbgs, | SSRKMNNGRON! O aniettpiedm O i Gt ki o |
' 1 I [ TWiWideoiAixdio Sarsicing [} Communications Elechonics [l Elecirician I
MICrOprocessor m [ Rabatica [ Basic Eisctronica [ Lockamithing & Elscironic Bacunly
memory. You'll and test | ) Sac i s et ] Sockiog aed Acvourtng ) Tome Cormts_ |
electronic circuits using theexclusive | [ Dt bomonctoviong ) At oy O rwaeg |
NRI Discovery Lab®, professional digital ) R
multimeter, and logic probe. Like | s - :

your
computer, they're all yours tokeepas | ===

CipfStaleTe  yg'll give you lomorrow. Accredited by the Mational Home Study Councll "ﬂmu




YOU CAN MAKE UP TO

One Million Dollars
in 9 Months

Guaranteed!

Dear Friend,

| made one million dollars in 9 months, You may
do better!

My name is John Wright. Mot laulungagul was flai
hmke.lwusﬁiﬂ]]m%rh bank repossessed m
car because | couldn’ keep up 'A‘|l'h the payments. An
one day the landlord gave me an eviction notice because
I hadn'i paid the rent for three months. So we had 1o
move out. My family and | stayed m mﬁ cousin's place
for the rest of that month before | could manage to get
another apartment. That was wr_r emiba

Things have changed now. | own Tour homes in
Southern California, The one I-rn fiving in now in
Bewerly Hills is worih more than one million dollars, |

own several cars, among them a brand new Mercedes
l.rgd a brand pew Cadillac, Right now, | have a
million dollar line of credit with the banks and have cer-
tificates of depout ar SI00,000 each in my bank in
Beverly Hills.
Besi of all, | have time to have fun, To be me. To do

what | wani, | work about 4 hours a day, the rest of the
d:j-'.. Idolhmaﬂhm plewse me. Some days | go swimm-
lay racguet-

sailing — shopping, Other days,
EI] or tenmis. Snmrlgnmu, frankly, Irtst i out under
Ilu! sun with a good book. | love 1o 1ake long vacations.
st got back Trom a two week vacation from — Maui,

Al

1'm not really irving 1o impress you with my weaith.
Mllmlmngl:udn ere is 1o prove Lo that if it
wasn’t because of that m secrel | was locky enou
to find that day, | still would have been poor or may
even bankrupt. It 'A'ln!-ﬂl'l.lj' through this mnmbm
secret that | could pull mysell out of debt and
wealthy, Who knows what would have happened 1o my
family and me. i

Knowing aboul this secret changed miy life complete-
ly. It brow l m: wealth, happiness, and most
important o peace of mind. This secret will

r |l[! tm It will give you everything you
need and will solve all your money problems, OF course
you don't have o take my word for it. You can iry it for

yoursell. To see that you try this secret, I'm willing 1o
E;'c you 520.00 in cash. {(I'm giving mr address &t the

tom of this page.) | fgure, if 1 spend 520,00, Iget
your attention. And you will Ermt i o yo‘urselh I
amaring money secret will work for you, 1oo!

Why, vou mny llh am | willing to lhlrt thu wecrel
with you? To ﬁ:ﬁ Firsa, | mdy
have all the mnnq.'and pn:m:.umus I'll ever n
Second, my secret does nod involve any sont of competi-
tion whatsoever. Third, nothing is more satisfying to me
than sharing my secret only with those who realize a

den opporiunity and get on it quickly.

This secrel s incredibly simple. Anyone can use it
You can get started with practically no mi at all and
the risk s almost rero. You don't need special training
or even lol';‘i;h school education. It doesn't matter how
young or you are and it will work for you &1 home or
even while you are on vacation

Let me l:dl Vou more ubm-: this fascinating money

|'ttg this secret the money can roll in fast. In some
cases you may be lhlel L5} I:l.ih in linerally overnight, I
you can follow simple instructions T:au- can g stierted in
a single afternoon and it is possible to have spendable
money in your hands the very next morming. In fact, this
might be the fastest legal way 1o make money that
ever been knvented!

This is a very safe way 10 get extra cash. It is practical-
Iy risk free. It is not & dangerous gamble. Everythi
%-mdn has alrendy been tested and vou can get sta

Euhsmnﬁlhanmnu people wpend for a night on
the town

One of the nicest things about this whole iden is that
you can do it at home in_your spare time. You don't
need or an office. It doesn"t matier where
you live either. You can use this secret 1o make ir
you live in a big city or on a farm or anywhere in
tween, A husband and wife team from New York used
my secret, worked at home in their spare time, and

in one ;
This secret is simple. It would be hard 10 make 2
mistake if tried. You don’t need & college degree or

even a school education. All you meed is & litthe
common sense and the ability to follow simple, easy,

step-by-siep instructions. | personally know a man from
Llrw d who used this secret and made 52 million
Ears,

ou can use this secret 1o make money no matter how
old or how wm:mu miay b:.mmbnnggysr':!
labor involved everything is so easy it can be done

Here's what newspapers and magazines
are saying about this incredible secret:

The Washingion Times:

The Royal Road 1o Rickes 1s paved with golden tips.
Los Angeles Herald Examiner:

We've all i start somewhere. . The Roval
Road to Riches 15 the Tirst step in the nsht direction!
National Examiner; ) .
John Wright has an excellent guide for achieving
wealth in vour -me llme

Income

The Roval Rood to Rh:hu is an invaluable guide for
finding success in your own back yard

Sews Tribune:

Wright's material is a MUST for anyone who con-
templates making it as an independent
|:|1.1rr|:|n:nru|:

Success!

lohn Wright befieves in success, pure and simple.
M Making Opportunities:

right ha“rlrt gift for hel le with
n.u rience make lots of money, E;QF m

people wealthy.

H wod Trade Press:

We have never heard of an advertiser offering lo
pay readers 320 1o iry s program. Wright's will-
ingness 10 do this convinces us than his money secret
must really wark.

California Political Week:

... The politics of high finance made eisy.

e o N i i
i does mare 1 gene . He gives pen-
ple & detailed A 1o £ plan to make big money.

The Desert Su
Wright's Ru)m‘ ﬂ'md' ter Riches lives up 1o its title in
offering an uncomplicated path to financial success.

whether you're & (eenager or mﬂn old. 1 know one
woman who is over 65 and is ing all the money she
meedds with this secret,

When you use this secref io make money you never
have to try (o convince an af n’ne'lrlhmg This has
nothing 10 do with door-t hnq telephone
solicitation, real estare or anything else that involves per-

contast.

Everything about this idea is fectly legal and
hpncum"l'grl?wdt be proud of H'Tu‘tp;"nu are dm| and
you will be providing a very valuable service.

Il will un!{ take 3-n-.| two hours 10 learn how (o use
AF: secrel tnal everyihing almo;t lumm;lnc

er You start can o everythin
that szmsa:li.rr in rjumnun ';:r =|.'{ .

PROOF
I know you are !I:EElH:u]. That simply shows your

good buunm yense. Well, here is proof from people
who have pal thit amasing secrel ifito use and have got-

ten all the m they ever desired. Ther initials have
been used in order 10 protect their ¥rl'mqr but | have
Fuld Il_nlE’unm:inn and the actual proof of their success in
mr ks,

Maore Money Than | Ever Dreamed®

SAL can — your plan is greai! I!n||u.u 8 weeks, 1
tock in over $100,000. More money than
of making. At this rate, I honestly belicve, Imnni#e

over & milli

59,800 In 24 Hours!"

“] didn't belleve it when you said the sscret could
produce maney the mexr . Boy, was | wrang,
and you were 1! your Rowel Road to
Rprlrrs. Om the bn-ls ofyour adwne. 55 mpm.wd i, in
less than 24 hours! Johmn, :ﬂ:n:r

K. La].lu.nn Hills, CA

‘Made 515,000 In 2 Months .M '

*1 was |'h!e 1o earn over 313,000 with your plan — in
just the past two months. As a 22 year old girl, 1 never
thought that I'd ever be able 10 make as much money,

s (st us ['ve been able 1o do. I really do wish to thank
mu, with all of my hear.’

Los Angeles, CA

Ms E. L.
‘H:.g: 5126, m In3 Mmm: S
L rsscd [ t promised to
mlt:u:nt rich. mbabl“pl Bm I.ul:t]l | dki'l — bur 1 am
even maore lucky that | mnl: the time (0 send Tor your

Per Year." .. Providence, R.1.

material |i changed my wh-uh: life. Thanks to you, |
made $126,000 in 3 months.”
5. W., Plunfield, IN

‘Made 5203,000 In 8 Months’
““I never believed those success sorics. . . never h-:llw-
ed | would be nm: ul them. iﬁ yOur 1fd||:u.|§eu

just 8 months,

0,000 more in lh: I.Is: 11 d-l-{l'l‘ Not just well prq:llrni
but simple, eas thank you for your
Roval Rowd to H'rfs

C. M., Los Angeles, CA
*§500,000 In Six Months' :

“I'm amared at my success! By using your secret |
made 5300,000 in six months. That's more than twenty
times what |'ve made in any sngle year before! I've
never made so much money in such shor time with
minimum effort. My whole life | was ﬂllhu for this
amazing miracle! Thank you, John W

R. Mdﬂn WA

As you can iell by now | have come mu:s l-ﬂm!thIE
preity good. | believe | have discovered the swestest lin

money-making  secret you could ever imagine.
Remember — | guarantes it.

Most of the time, it takes big money (o make mm!ﬁ
This s an exception. With this secret you can starn
your tifmie wil nothing. Bul of course, you
don't have to start small or stay small. You can go as
fast and as far as you wish, The sire of your prnfl‘t:su
toially up 1o you. | can't guaraniee how much you will
mhe with this secret bu: muﬂyﬂu this — so far this

Eiwr secret makes the profits from
murﬂ other ideas Ino‘u Ilke pnnun‘

Mow at lmst, I've completely explained this
remarkabie secret ina maney ﬂ'llkll'l{lpllﬂ 1 call
it “"The Royal Road to Riches''. Some call it a miracle.
1‘:’m| 1l pmh;hiy call 1:“1{;1m5mﬁk of Rign" ':’& will
earm everyl you 1o know st step. you
oo cin pul th mtmuimm mk?n;muw work
for you and make all the money you need.

To prove this secret Mﬂ!ﬂ\‘tlnmmmm
blems, don't send mtm:rrunml}l fe your
check for & month and a half today. | guarantes
nol 1o deposit it for 43 days. 1 won't cash your check for

45 days before | know for sure that you are completely
satisfied with my material.
$20.00 FREE!
There is no way vou can lose. You cither solve all

your money probiems with this secm Injus:
5 back phis $20

¥Ou get your money F!E]Z!

Do you reabize what this means? ‘rou can pul my sim-
B;Bm into use. Be able 1o solve all your nmnqr pro-
reason whatsoever

And if for any reason lﬂw are nof
100%% satisfied afier using the secret for d.lylyuu
then | will not only return

may return my material.
your origingl UH{.‘&EHEI} CHECK, bui | w1l1 also
send you an extre 520,00 cashiers cheok jun for giving
lrn‘.' secrel an homest 1y according o the simple instruc-
tions,

1 GUARANTEE IT! With ﬁ'—-
lmhhhﬁﬂ?ﬂﬂgﬂﬂfmrﬁ

_Tuug-d:n i ywmmrnmummonn
piece o . Enclose postdated or money
order for $12.95 and :ﬂd it toe

JOHN WRIGHT
Dept. 678
3340 Ocean Park Bivd.

Sulte 3065
Santa Monica, CA 80405

But the supply of my maferial is limited. So send in
your order now while the supply lasts.

I you wish to charge it 1o your Visa or MasterCard —
be sure to include your account number and expiration
date. That's all there is to it. I'll send you my material
right away by refurn mail, along with our unconditional
guarantee.

SWORN STATEMENT:
**As Mr. John Wright's accountant, | certify that
his assets exceed one milllon dollars.”
Mark Davis

© 1988 JOHN WRIGHT



PM EDITORIAL HOTLINES

A new service exclusively for readers of Popular Mechanics. Just pick up the phone and call our editors.

We recently installed special phone numbers (listed below) tor all our
editors. You can use these special Hotlines to call and talk to us di-
rectly. No secretaries. No intermediaries. Just us, answaring our
own special PM Hotline phone and talking to you.

It's a new sarvice from the PopuLan MecHamcs Editonal Staff to
you, the PM reader. However, there are some rules which we ask
you to follow in using the PM Hotlines.

1. Please call only between 3 p.m. and 5 p.m. Eastern time, on
Wednesdays only.

2. Please keep your calls as short as possible. Remember, other
readers are trying to get through.

3. You'll have to pay for the cost of the call. Mo collect calls, please.

4, Before calling, check the list of edilors and their special editorial
areas. Please call the most appropriate editor. We won'l be able to
switch vou if you don't reach the cormect editor.

5. There will be certain times whan an editor is out of the office.

During those limes, the phone will ring, but will not be answered
Please call another editor or try again tha following week.

6. Ifthe line Is busy, please try again.

7. Please don'l expect our edilors to answer complex lechnical
questions over ihe phone, Remember, we won't have time to look up
information in books or other reference sources while you wail

8. Remember, we have a Reader Information Bureau that is oper-
afional five days a week during regular business hours. Our Reader
Service Bureau number is (212) 649-3127. Please call our Reader
Sarvice Bureau, not our editors, for information on back issues, re-
prints of arlicles, subscription inquiries, plans offers, ete. It will save
us all time.

Other than the above guidelines, thers are no rules. Call us about
anything—what you like in PoPuLAR MECHAMCS, whal you don't like,
article suggestions, atc. Infact, we'd like you to call and just say hello.
We look forward to hearing from you.—Joa Ofdham

HOTLINE PHONE NUMBERS

HOME & SHOP AUTOMOTIVE
Steven Wlllzon, editor (£12] 265-7538  Tony Swan, editor [212) 2865-7526&
Joe Truini [212) 265-7570  [new cars, motorsports)
Tom Kienck |212)265-7572  Mike Allen [212) 265-7534
[building, home remodeling, [technical and design|
shop design, tools, Mort Schultz [212) 265-7537
furniture making and design| [care and maintenance)

BOATING/OUTDOORS
ELECTRONICS PHOTOGRAPHY .
Stephen Booth, editor [212] 265-7581 E"’;:‘E:“AL'“ ) 1212}205-75%

SCIENCETECHNOLOGY/AEROSPACE
Tim Cole, editor

212 265-7740

Joe Oidham. editor-ir-chiel
Bill Hartford, managing editor

[212]265-7503
(212} 2865-7518

1,500 to 12,000 Ibs.

and battery cables.

on other Warn products — like the lockable, h

1-800-225-5965.

| SAVED MY TRUC
WITH MY BARE HANDS

From pulling stumps to stretching fences, or just getting your vehicle unstuck. Whatever the job, a
Warn winch will give you the power you nead to get it done. Single-

handedly. Because with any winch rated at 4,000 Ibs or more, you'll

also get a 12-ft. remote control for simple, convenient, one-hand

operation. So give yourself a helping hand. With a Wam winch.

*10 Warn winches to choose from, with single-line pull ratings from

=The perfect alternafive to optional four-wheel-drive on mos! vehicles—at a fraction of the price
*Warn mounting kits are available for virtually every pick-up and 4WD vehicle on — or off — the road
*Mast models rated at 4,000 |bs or more also include hawse fairlead, free-wheeling clutch

Available by direct mail: MXBOOOID. winch, PN 20810. $688.23 +5&H. Send to Wam Industries,
13270 S.E. Pheasant Ct., Milwaukie, OR 97222, (Prices subject to change without notice.) For information
-construction Agrocover™ truckbed cover. Call

.
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Blue Stripe” Valve
Cover Caskets

The Difference
Between
Doing The
Job Right
And Doing

It Over.

Off brand and "'bargain
valve cover gaskets can
deteriorate in as lictle as
3500 miles. .. leading to
lost oil and possible engine
damage .. 50 the money
you might save buying an
off-brand gasket now could
cost you a bundle [ater

It takes no extra time to
install FEL-PRO quality. . 50
do it once and do it right!
Look for the Blue Stripe on
the gasket . don't accept
an imitation

“iuNorthern

| Your Handyman Headgquariers

ORDER TOLL FREE
1"5“}533'5545 In MM ETD H-up' |_l_|:

oy &

Sgle Good Thry 103788

Send for your FREE 136-Page Discount
Toods. Parts and Equipment Calalog’

I
!
| Name '
i
'
i

Address
i City |
i Simte Zip
| Morthemn, Key #7 7007, g
| PO Box 1219, Bumsvilie, MN 55337-0218 |

'Northern

Your Handyman Headguarters

T T
-

) e

FELPRO Biue Stripe?
valve Cover Ga

o AFter 3500 Miles

e

BEI'E:II'I- Ot Brand vahe
Cover

FEL-PRD Bilue 5tripe

Valve Cover Gaskets:

= Made with high-quality

by materials for a better seal

& Free of volds tholes) that

i aliow oil leakage |
® Excellent FlExibility, wont '\
preak in handling

b vEm ssnn e

L FEL-PROD

% € 1888 FEL-PRO Incorporated

N 'l"' b

sket After 3500 Miles -

MANUFACTURER
NEEDS
DISTRICT DEALERS

Bncole Py Hormes, Foc

ONE OF THE HOTTEST ITEMS IN THE
HOUSING MARKET TODAY

FRATURBG

& Amute Samn Fawsd

= Ragre o ool Flal intener
« Esen @l Unkem Log

= bew Conlempoeary Sy

& Canlpre Dewgny Aasdabie

w [omrenrw Bpdeg baaloe ..‘ ﬁ :
o Inmerten lpevinry e

REDUREMERTS.
—Purchaos Wode Heme vom 04 000 & §20 OO0

-t Qo Begn Slardem
Daraes 10 Saucimed

UMLIMITED IMCOME POTTMTIAL
MO FLAMCHISE FER

............................ (DL 0 T—

NAME
ADDRESS
PHONE

Pncos Py Homas, Flc

G000 Lumber Lane
Eannapolis, NC. 280817

CALL MR. BUSH TODAY
800-255-8989 EXT. 3400

TOMORROW'S CAR TODAY
(Continwed from page 1124}

model and then traced onto sheetmet-
al. Cut out and welded together, the
finished dewm is substituted for its
clay twin. Weld marks are ground
down to smoothness, with minor im-
perfections handled by body filler.

Tail feathers

To fabricate the rear wing, the piece
is first constructed out of cardboard
sections that are taped together. Fi-
berglass is then laid up around the
cardboard, which is removed onece the
'glass gets up. Additional fiberglass
mats, applied a layer at a time, create
the final shape. Then comes the grind-
ing, sanding, filling and painting.

The finished car looks so correct
that it's impossible to detect the ex-
tensive body buildup and prep work
that went into the project, The sail
panels, for example, are not just stuck
on the existing body: The roof had to
be raised nearly an inch at the rear to
accommodate the fastback addition.
Because of the intensive heat gener-
ated by welding in the roof area, most
of the car's interior andall of its glass
had to be removed beforehand. Ex-
cept for the front windshield, we
treated all the stock windows toa
transparent black tint.

Notice how the rear spoiler flows
cleanly into the rear quarter panels.
To get the right look, the rear quar-
ters had to be extended upward about
5 in. using square steel tubing. Then
the C-pillar area had to be extended
awa the car by welding in box-
steel s sections. The area had to
be sculpted in with metal and body
filler to get the clearance necessary to
open the trunk lid without smashing it
into the sail panels. Even so, stoppers
were installed to prevent the trunk lid
from opening more than 80 percent of
its original travel. All this required
extensive sculpture work around the
C-pillar, side and rear windows.

Red—and hot
Changing the car's color from its orig-
inal gray to Ferrari red also tock some
doing. Body sections that were modi-
fied had to be taken down to the bare
metal, while the rest of the body re-
%uked sealing with a special primer.
he new skin was cured in a special
one-million-BTU downdraft oven
that changes the air in the spray ev-
ery 12 seconds to eliminate dust.
After all this esoteric cobbling, we
finally had to come back to Earth. The
final touch is American Racing Equip-
ment's 15 % 6.5 Pro model wheels,
wrapped with Goodyear GT +4 rub-
ber. A head turner for sure, and a
preview of things to come, ™
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HOW TO DRILL A 2-INCH WELL
AND HAVE |

ALL THE PURE, |
FRESH WATER oo
YOU'LL EVER NEED
THIS IS

You may be astonished to know THE ACTUAL SIZE

how much water a well this

size can produce -- 300 to : =
400 gallons PER HOUR. 27

That's a lot of water! Most U.S.
families use less than 400 gallons
of water PER DAY.

A 2" well can provide all the water
you need 365 days a year for your

kitchen, your laundry, and your bathrooms,
PLUS enough water to keep your lawn and

garden lush and green all summer.

You can drill a 2" water well nearly anywhere with a low-cost, easy-
to-use HYDRA-DRILL. It has been tested and proved in all 50 states

and around the world by drilling more than 100,000 wells up to 200
feet deep.

NO WATER BILLS! Water from your own well is practically FREE. It
costs only a few cents per hour to operate an electric pump, so you
don't have to worry about the cost...

NO MATTER HOW MUCH WATER YOU USE!

—tp
Want to know more about how to R —— i g
drill your own 2" water well? We'll

I
be glad to send you FREE | B i@‘
INFORMATION without obligation. E Eepnnuk o= ?

s t } ¢ an

or write today. 7067 Anderson Road | difele

e 4 Dpelika, Alabama 36803-0001 Fip~ 2
[ a

DeepRock. Inc.
Opelika, Ala. 36801

[1 Send the FREE INFORMATION |
PACKAGE by First Class Mail |
|

O l've enclosed *7. Please send me

C&H TOH -F ree the color video tape.
1-800-DEEPROCK 3
(1-800-333-7762)
(Ask for Operator 7067) e
Also available: A 2]1-minute step-by-step demonstration | ADDRESS
of drilling 2" water wells. Color video tape for $7 ppd. T

[:ﬂ ‘ﬂ’ s bt s i s e e



Neaw id&‘::‘:
$14.95
Now Availabla!!

[ Bl orilimlsta i e b o paue &4 |

] ;«m'f“*

ol "] ERR ! FIBERFAR INTERMNATIDMNAL, INC.

Call Today Toll Free
1-800-328-5671

In Minnessota Call
81e-8a8-7338

— — ————— —— — —
15-1-K
. FIBERFAR IRTERMNA TIDMNAL, IT l
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B ] -‘H e
| emrw B P B0 Ak VO
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irtormeation peohege

: ‘Ol Dimmeic . :_ THEN Marosdes Aspsoe
|r_ | 1EAEMO-TO . TISS I56A Bresdeier
| Bpasduin- Caiifo-oes

Hrwtoaai s B4, B0 for Cns sssiisg nes
Wi B G P e e e FAspsss Assemulise
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Finans chergs | WVies b bt =L
Ly | A Bap. | Discover
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e
Cay  EBrmams Tip
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MAGNATRAC For BETTER ENGINE PROTECTION
Bulldozer Kit! and IMPROVED PERFORNMANCE

LOW-COST
\\ ety RISLONE and RISLONE CONCENTRATE keep

~ " intarnal engine parts clean and free of the [
= power-robbing deposits of varnish, gum

® NEW ENGINE - E
18 hp Twin Cylindes and E!Udgﬂ'. //

O o i (R ADD ANYTIME...15 oz. Rislone Concentrate /— \
e L omn | - is especially designed for adding
® NEW BACKHOE - " between oil changes. -

Dign & Loy 1o B L) AR LTE.
Cgtireg Kot At OIL CHANGE TIME. ..or RlSl.ONE
Sl A1 when you're down a quart ENGINE TREATMENT
i Mol o0 | - use Rislone in the big
K full amembly - quart can,

aetaili.... §7.00

STRUCK-KIT Dot PR0E
Cedarburg, Wisconsin 53012

P ]

SN0 WA GUANT BB4E LITRE

Send a stamped,
self-addressed
envelope for your
frow Lube Tips

START YOUR OWN SHOP BoghNL

Compleie Meon Course, elearly wril-
ben, with photos and diagrams. Ev-
H eryihing you nesd io know _ . .

whers 1o gel wholesale materlaly;

mow 1o samm nllll'!:: e, whe.

it e Pl

PETER HORSLEY PUBLICATIONS . 2 DML
115 Riverbirch Cres, 5E, 5T P08 : -
Calgary, Canada T2C 0B8
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For Surer
_Handling...

wim i ANl !

Take The Bull Dog
Along for the Ride

The BullDog Maximum Control Stabllizing
System. It's the practical handling systom for
pickups and sports utliity vehicles thal's as sasy
to Install as replacing a set of shocks.

Ever Try fo Knock o BuliDog Off Its Feet?

The new BullDog sysiem gives your vehlcle
the same sure-footed stability and low center of
gravity feeling that bulldogs are born with, Surar
handling under all conditions, plus tha
elimination of sway and nosedive ara bred in as
part of the design.

We've combined a high technology shock
absorbar dasign with the sall-adjusting abiliities
of computer maiched helical wound sway bars 1o
daliver & ride that is both comfortable and
controlled at tha same tima.

With thia kind of control, you'ra ready to
pounce on any termaln, on or off road. To Imitate
this control and stability, you'd need haavy duty
sway bars, highar raled springs, and premium
quality shocks - but It would cost more than

4 WAY SUSPENSION PRODUCTS = 5760 Chesapaaka Court = San Diego, CA 92123 = 619/565-4829
800/521-4929 jcusice caiitormin)

Dealer inguiries fmeilad

twice the price . .
BuliDog ridel
Dnce you've taken a ride with the BullDog
along, you'll understand what handling is all
about, Not a lift kit or overload shocks, BullDog
systems are now avallable for your pickup or
spors utility vehicle lor just $280.95, shipping
included, and feature a lifetime warranty,
LIMITED TIME OFFER
Gt a BuliDog Steering Siabllizsr for just 325.00 with
system purchase Fagturss unigue Raturm-lo-Canler
technology for improving steering control. Regulary
priced at $68.951
ORDER FACTORY DNAECT._AST B85 POSTRPAD
When prdering include vehicle make, model and year.
MG, VISA, and Money Orders speed delivery. Personal
checks reqirire 3 weeks lo clear our bank. CA residents

plesse pod 8% % aales fax.
: = @
LA

{ J
ﬂ{; MAXIMUM CONTROL

STABILIZING SYSTEM |

. and you stlll wouldn't get the

800/443-8785 iinsice cantomin)

(£ 1988 4 Way Suspenaion

LITTLE-KNDWNR SECRET REVEALED!

i Automoblles, Trucks, Boabs,
Vans, Furnbure, Appliances, = L
Sterscs and TVs .. Thousands al —

I piher llems Selred In Marcotlcs
Raldal Buy dirl cheaplor your 5

| W LN Resell ut BIG

§ FROFITS!

l FREE INFORMA TION!

n’E".'S_l 453-3000 Ext. A9355

"‘ R e L L L T ey

POPULAR MECHANICS » OCTOBER 1988

BUILD YOUR OWN
ROCKET MOTORS!

* 40 POUNDS THRUST!
* FIFTY CENTS EACH!
* BUILD A DDZEN IN AN EVENING!

L] -lilll--u
O S AN o i i I TIOLI AN
AR TOUREELF ron materialn vosT) P rouesd e e

Send 5200 o

Paio  THE TELEFLITE CORPORATION,
I.h:hhll., Msrsss Valley, Calil. 3220T-39T8

k
|
i
I

FACTORY DIRECT CLOCKS

AND FURNITURE

Do-lt-Yourself

Kits or Assembled

and Finished

® Grandlather Ciocks,
Maniel and Wall Clocks

® Cabinets, Chesats, Tablas,
Chairs. Desks__and morg!

® Solid 374" Black Waknut,
Cherry, or Onak

& Helrloom CQuality

& Solid Braas West Garman
Movements and Dials

® Monay Back Guarantes

SEND 51
FOR
COLDR
CATALDG

——
= o -
EMPEROR
CLOCK COMPANY
World's Lurges! Manulsciurar of Grandigther Clock Kits
Dapl. 2005, Empenar Industraal Park
Frerhops, Alabama J8512 » Phons 1-205-928-2318

| aa ik

Der-N - Yourss Kim [ Freshad Ghooks,

Eunshed Fulfetir s
Name
Strest
City

Stale. _ Zip

Flmaes B "

BE A PROFESSIONAL |

LOCKSMITH

spare time or even

Train at home with the ori
nal Locksmithing Institute. In
as little a8 6 months’ you can
take care of the demand in
your community for profes-
sional lecksmiths,
Earn while learning,
In & lew weeks, you ll have
the know-how to make mon-
ey changing locks, making keys, simple installations
Learn by dolng
Locksmithing Institute's lesied and proven method
makes ii easy lor you to learn. Each lesson s fully
illustrated and you work with professional 1ools and
materials sent 10 you with the course .. . even an elec-
tric ey machine ... equipment that you will be using
In your own locksmith shop.
Cash in on the growing need for locksmiths
You'll find locksmithing work all around you. And,
with your Diploma as a skilled Master Locksmith,
you'll start cashing n on your money making skiils,
et the exciling profit facts by mail... no sales-
man will ever call. Mall the coupon today.

IF CTRUPON [5 WISSRNG, WRITE:

LOCKSMITHING INSTITUTE
1500 Cardinal Drive, Little Falls, N.J 07424

_________________
T

1500 Carchirall Drive, Litte Falts. NJ 07424 Depe 110-108
PLEASE RUSH FREE CAREER BROCHLURE

O LOCKEMITHING
CTHER CARERR m AVAILABLE
O Lig ¥ 1 it il

[ Legad bnvveatigution mm-.-:-.g. O] Dewhing
] Semall o
Cfmae O s,

O dsrenditioming / Relrigeraton / Hestmg

| 1
| |
| |
: O Cobar TV Electrones O Fund.lmr-u o “A.uunuh-l_:! :
| |
| |
| |
I I




More

BMORE EFFECTIVE By
duplicating the motion of
cross country skiing, the
world's best exercise,
NordicTrack provides the
ideal aerobic workout.

B LESS TIME Because
MNordicTrack is so efficient,
you burn more calories and
get a better aerobic workout
in less time.

BNO DIETING No

BMORE COMPLETE other exercise

Unlike bikes and . machine burns

other sitdown more calories

exercisers, than NordicTrack

NordicTrack ..S0 you can

exercises all lose weight

the body's faster with-

major muscles out dieting.

for a total ]

body workout. IM p,qrg?' T“Is Is n cm

mvioR: wmress || OPPORTUNITY.

mg ]5 some aerobic

n workouts can : i

tests at a major uni- cause painful and . With d Novus ‘.-‘:'"lnd'

versity, NordicTrack potentially harmful shield repair franchise,

burned more calories jarring. A your DP]IIOI'I.'I.II]IUE‘-E dare

than an euercllfe bike and MNordicTrack workout unlimited.

a rowing machine.* . is completely jarless,

BMORE CONVENIENT | B WNO SKIING EXPERI- hmmBh‘?ca’*‘SE as a Novus

With NordicTrack, youcan |8 ENCE REQUIRED Even if Chisee, you can easily

exercise in the comfort of your you've never skied, in a few repair bﬁ:'ken ﬂ.l'.'nd cracked

home. NordicTrack easily minutes you'll be “tracking” “ﬂlld:&hl&lds to like-new

ngds,l requiring storage space yourway tobetter health. condition.

?5::|:| Pi E r:iuz:! |Ir||:|u:|ﬂ:| in FREE BRDCHURE mﬂ wDEU : me ﬁ:(:t' 15. w’“d-

MaordicTrack brochure Call Toll Free Or Write: Sh]l’:ld I'ED&H:]S d DTDﬁtEt]JlE
1-800-328-5888 new growth industry: With

:-]]DI‘M"H.I"I Bilvd. nh? E&:ﬂ MM 55318 EK” 5 SIDHI Op]}ortl.lmtles

ordicfrack H Rt videe g 1Y :
N Ll Also free video tape [ VHS [ BETA tial. And the investment

THEBESTWAYTOFITNESS "Rt ;E: —— is modest.
ACMLCOMPANY  © 1988 NomdicTrack Phoce e T For more informa-
$ tion Dndts];: e*li'.(rinrld lea%grﬂ
10,000,000,000 1300,
’ ’ ’ BASEMENT T 1-800-328-1117. In MN

call collect (612) 944-
ol e e
Department PM-108,
Mpls., MN 55438.

Found Money | | ruusues o s

s . : Ne Floors
Ten billion dollars su}l unclaimed ,.,:F“"y",:m - Aywhvrs
from Government. Claim your sub- Write McPherson, Inc., Dept. 16
stantial share. For free information | \ Bex 15133 Tampa, Flerida
phone 1-216-453-3000 ext. L9101

01 A DLTIT-2
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can even earn your Associate in
Applied Science Degree in Elec-
tronics Engineering Technology. Of
course, you set your own pace, and,
if you ever have questions or
problems, our instructors are only

a toll-free phone call away.

Tietater

To find out more, mail in the
coupon below. Or, if you prefer,
call toll-free 1-800-321-2155
(in Ohio, 1-800-523-9109).
We'll send you a copy of CIE's
school catalog and a complete

package of enrollment information.
For your convenience, well try to

CIEMAKES THE WORLD  iimecrossmecr
OF ELECTRONICS YOURS.

Today's world is the world of elec- 4K RAM Microprocessor Training
tronics. But to be a part of it, you Laboratory, for example, trains you to
need the right kind of training, the ok with a broad range of com-
kind you get from CIE, thekind that  yters in a way that working with a

can take you to a &'5' ErOWIng career  single. stock computer simply canit.
in business, medicine, science,

government, aerospace, rsonalized
communications, and more. ain.ing.
ialized You learn best with flexible
training. training, so we let you choose from
You learn best from a specialist, a broad range of courses. You start
and that's CIE. We're the leader with what you know, a little or a
in teaching electronics through lot, and you go wherever you want,

independent study, we teach only as far as you want. With CIE, you
electronics and we've been doing I_ i e g VAR O ———
it for over 50 years. You can put S

that experience to work for you c l Cleveland Institute of Electronics

just like more than 25,000 CIE | 1776 East 17th 5t., Cleveland, Ohio 44114
Smdents are cur—mnthr dning | YES! I want to get started. Send me my CIE EE".IIII.L"NH]GE im::lu:lir.g details about
1l dth 1d. the Associate Degree Program. | am most interested in:
S S s | L computer repair [ television/high fidelity service
L1 elecommunications [ medical electronics
ctical | L1 robotics/automation L browdcast engineering
P [ loth
Pt?auung . e
Prni Mame
You learn best with practical training, |
so CIE's Auto-Programmed® lessons I e -
are designed to take you step-by-step, City State Zp
principle-by-principle. You also get | Age Area Code/Phane No
‘fﬂl“ﬂblf’ hﬂ“ds'_‘)?‘ CRPEMENCE 4t SVt Check box for G.1. Bulletin on Educational Benefits s e A 1Y TODAY!
with sophisticated electronics Ol Veteran [ Active Dut .
P y
I

tools CIE-designed for teaching. Our OR CALLTOLL FREE 1-800-321-2155 (In Ohio, 1-800-523-9109)



Save $10,000 or more on your

You can save from 10% to 50% of the cos of
your new home by building it yourself. And NRI can
show you how. NRL's new m!kminml Course in
Building Consuction teaches you what you need to
know 1o be a building contractor, And you learn at
home 10 your spare nme. ‘Whether you wani 1o build
your own home, get a better job, o stan your own
comtracting business, NRI can ger you sianed nghi.

From Site Selecoon 1 Landscaping

By being your own contracior, you save at least
10% of the cost of the rypical home night up front.
Then, depending on how much of the job you do
youmelf, you can save up o 50% . NRI rakes you
through the job from stare to finish in 70 lessons full
of photos and dagrams o make leaming easy, You
begin by learning how 1o pick the best sie, learn 1o

blucprints, esumate coss, follow the job
through nght to the planding of shrubbery and wrees.

Leamn Professional Secrets
thinf\ left out. You leamn the trade pracrices
and secrets of the pros. Masonty, carpentry, roofing,
painting, even plumbing, h.ﬂ:mE and electrical
work. You leam what gtu_:{nd work looks like, tip-offs
to bad or sloppy work. Hew to supervise jobs. . when
10 bring in specialists, . . irade and financeal practice
how to keep your job moving on schedule
Training Built Around Energy-Efficent Home
You leam betver because NR] training 15
ractical raining. You gee over 100 acrion projecs
Frnm scale-model construction o building acoal
framing secrions. Lessons and piojects are
cogrdinated with a contemporary energy-efficient
home designed especially for NRI, You keep these
plans to build yout own home or select from more
than 30 low-cost optional plans.

builder.

w Regional Seminar
As an exclusive service, graduates may

participare in optional owner/ builder seminar
You'll get expen advice on Jocal building codes and
conditions, meer builders, learn more abowr energy
effuciency, receive tips on financing. There'll be
demonstrations, insider info on remodeling, hands-
on programs to take parg i

Send for Free Full-Color Caralog

There's much more 1o the NEI Building
Construction Course. Send the coupon for vour free
catalog describing all lessons, projects, and oppor-
ranities in the building business. See how you can
save big money by building your own home or eam
big money by building for athers. If coupon has
been removed,, write to NRI Schools, 3930
Wisconsn Avenue, Washington, D0C 20016-9973

r— T — — — — —
| Bydiding Construction | Tedaphone Sarvicing I
” SCHOOLS _ Course
| J0 e — ) -’-lrl.'.‘mﬁhtlmr;‘ql.
McGraw-Hill Gontinuing Education Cantr Epraves uncer (i b Ralrigesation, Heating Inefustrial
000 Wisconsin Averus Tl pal and Solar Teohnology Elsetronics
Washingion, DC200%  gdain - Courses 1 TWiAudioiViden
L AIVEYOU FOMORROW ] Small Engina Rapair Sanvicing
Piease rush me the one iree catalog Caurse Cammunications,
I | hawe checkad. | undenmsiand thare is no obdigation. = Elsctronics I
| Apgliance Sarvicing Microcompubers,
Course $l¢:1mn-u Design
Name {Pleasa printy Agm 1 § BChniogy, I
I iy K bing Cant E*Iﬂrbnoltn;f;uums
1 Aulomative Mechanics
I Address Course I
CHy/Stale/Zip L

Acrracinnd by tha Maticnal Homes Shety Council

1302-108 I

-~ SAW TAM'R..
R e

! Safety Feed Control
— " for 10-12" Radial
= - Saws Provides

", Absolute Control

For Further Info Call:
1-800/336-8267
K&F Engr., Pensacola, FL

&

e

Clock
Kit
Catalog

Send 52 to receive a one vear subscription
to our S6-page color catalog featuring the
most intriguing collection of clock and
other reproduction kits in the world.
Includes kits, dials, movements, tools,
hardware, books, and accessories.

358 Higgana Crowell Rd, Dept. 1138, W. Yarmouth, MA 02673

= halp you
= add Inches bo your
chast and arms
& increass slremgih
. bulld muscia mass
in just days!

Bend or FREE mio!
DASH*P. 0. Box 2868 * CemPuns

| WREE LI CR R s -

132
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I
I
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|
|
|

el cillhe—————

The
Future of

Paintball
is PM | whether its paintbalis, pantguns or protective

= equipment, Pursuit Marketing, Inc. is leading the wayl

Now in Stock! R P. Scherer’s new 4th Generation paintballs! PMI's knowledge of the sport.
combined with the most advanced R&D and manufacturing facilites (R.P. Scherer of Florida)
in North Amernca, has created the finest 62 and .68 caliber paintballs ever made! All-
weather performance; non-toxic, non-caustic, biodegradable; accurate within 8" at ower
one hundred feet! Available colors: Blue. Red, Orange. Yellow. ..and now. Silver!

s

o

Now in Stock! indoor game equipment! Night Tracer™ fluorescent paintballs that glow under
blacklight, plus PMI's complete line of low-velocity (200 fps) paintguns and the Pursuit Face
Shield for full-face protection.

Now in Stock! Pursut 68 Magnum! The most reliable high-performance paintgun in the
world! Manufactured under exclusive North American contract by Benjamin/Sheridan for
PMI, the B8 Magnum features constant-air, direct feed and all the other advantages of a
custom gun. but at a factory price

The future of paintball is PHI!
Call 1-312-272-4765 or write to 1880 Raymond Or., Northbrook, IL 60062 for Dasber or Distributor nesmest you.

=09
—PMI———
PURSUIT MARKETING. INC.
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DIGITAL VIDEO STABILIZER
ELIMINATES ALL VIDEO COPYGUARDS

While walching renial
maves, you will notice an-
noying perladic calar
darkening, color shifl, un-
wanied lines, fashing or
|agged sdges. This la
caused by the copy prolec-
tion jamming signals sm-
bedded in the video lape,
such as Macrovision copy
profection. The DIGITAL
VIDEC STABILIZER: Rl
complelaly sliminates all
copy protections and jam-
miing signals and brings you
erysial claar piciures,

WARNING

The Digital Video
Stabilizer: AXIl is in-
tended for private
home use only. it is
not intended to copy
rental movies or
copyrighted video
tapes that may
constitute copyright
infringement.

FEATURES

#Tha best and the mosi
anciting Video Stabilizer
It sl

# Easy 1o use and a snap bo
Install

#® Sale-ol-the-an micro-
chip technology

®100% aulomalic - no
nasd far any
troublesome mdjusi-
mants

®Works on all types of
VCAs, TVs, and Monitons

®Light weight (& ounces)
and Compact (13,5557

® Baauditul deluxe gift box

®Lllses a slandard B Volt
bathary whilch will last 1-2
years,

#Similar units sold elas-
whsre for 580 or moms|
SUNCONDITIONAL 30
DAYS MOMNEY BACK

GUARANTEE

® 1 YEAR WARRANTY

®FAST UPS DELIWVERY

Adr Shipping avallable

To Order: 1-800-445-9285 o 516-6594-1240

$49 ea + $3 for pan
Visa, MT, COD  MF: 98 (batery not included)

11728

Write loday. This book may
you. Mo

Troubled With Getting

Up Ni - Pains |
P 'Ihll n

prowe of utmost importance o

TR . et 2
Exceisior Springs, Ma. 64024

Save Time! Save Money! Mill Suppl
Sells Over 1,000 Different Top Qﬂglrl:?

STEEL REPLACE-
MENT PANELS

on Many American

or Coflision Damage
Cars, Pick-up Trucks and Vans and Most Impans

Mill
Dapt PRI

2241 Scparior Avinu
Chrsplang Ohig 8d9td
Ml ionwass & Ohio
Tob-Fres 1-800-B58-50T3

Lzcal
(X6} 2A8-50T2

Ousr Latest 190-Page
Catalog of GUARANTEED
PARTS .....54.00
Sarnd w0 Sy Dries e pou
Riasimeas ‘acvoies SR PARTE

CRDERS DLY

TR Baci e
s ] [
oo ae ary AmancEn o

- Turn a mess like this...

Rid Your Property
of Unsightly Brush Piles!

-.with the Amazing TROY-BILT®
TOMAHAWK® Chipper/Shredder!

= = it's a powerful

r..handles hi
branches upto 3" in diameter with ease!

# It's an efficient Shredder...turns almost
any organic matter into perfect mulch
and compost instantly!

New 7
chipper/shredders!

'] i’..l

tma Garden Way Inc., 102nd & Bth Ave., Troy, NY 12180 ]

[ ® Professional Quality...designed, sized

and priced for the homeowner!
# 3 Model Sizes...for small suburban lots
or big country properties!
Also available in Canada
Send for FREE| grv—xTTa

derails today! TROY-BILT

Troy-Bill Manulacturing Co. Depr. AESS
102nd &5%th Ave., Troy, NY 12180

YESI | want to know more about the amazing TROY-
BILT® TOMAHAWK® Chipper/Shredder® Please

|
I and SPECIAL SAVINGS OFFER right away!
|
Name
i Address
l City
| State Zip

Com

SHORTEST U.S. DOLLAR SERIES SINCE 1795!

The Susan B. Anthony Dollar

he onl

was issued only 3 years!
other U.S. Dollar with a shorter life

was the 1794-95 Flowing Hair
Dollar — America's 1st Dollar!
This s your upe_orlunit to get
the complete First Year All-Mint Set
of the historic 1979 Susan B. An-
thony Dollar. One Uncirculated
coin from each US. Mint
Philadelphia, San Francisco,

but this offer saves you money.
YOURS FOR ONLY $5 per set!
Ridiculed by the public as the
“Carter r" the mini-deollar is
fast becoming a prized collectible.
Hard to put together now, a First
Year Set will get even harder. Clip
the coupon below and send today!
In addition you will get great price
lists of U.S. coins, along with other
offers on approval. Satisfaction

Denver. Purchased maivldualslg. gumnlucd.DDN'T[}ELAY![Limit

these 3 coins would cost $10.

sets),

Littleton Coin Company, Dept. LSB303, Littleton. NH 03561

L1988 LCC

Serving collectors nationwide since 1945

] Send coupon with payment to:

| Littleton Coin Company

I Dept. LSB303, Littleton, NH 03561
I Susan B Anthony Dollar First-Year Set

(how many — limit 4 sets)
& (total enclosed)

Rame

I (3 coins: 1979 P, 1979 D. 1979 S).85.00 Address

| Full 45-Day Money-Back Guarantee

Clty/'StatefZip




What's New at ool
electro-mechanical components
AMERICAN DESIGN COMPONENTS? for the hobbyist.
8 worshouse 60,000 Hemsat | 514" FULL-HEIGHT 3, MICROFLOPPY |115 CFM MUFFIN‘" ANTI-GLARE
wm Components-| DISK DRIVE DISK " FANS & SCREENS...
+ often hard-to-find com- Glare & reflection filters that im-
original cost! nﬂ'lbrn_w
You'll find every need — oMot
either brand new m.u from svac,
squipmant (RFE} in axcellant condition. i
But quantities are limited. Order from 204, '
this ad, or visit our retall showroom 3100 APM, B-blade model, alu-
and find sxactly what you nesd from minum housing. Can be mournsd | (4 P -
the thousands of items on display. for biowing or axhsust. B PC Color.
OPEN MON.-SAT,, 8-5 48 TP1,40 Track, Dimes: 41y 00X 1V diap | SPPEL S0R0F oo o —
hs Doubls Side/Double — Liks MEW — Mir IMC ATET Maoncchrama ... iem 18223
THEHEIS ND HISK' Tandon FTM100-2 ar squiv. Mir — MEC, model FD1015 parm w1084 59,95 | Appls Macintosh .. lem SIS
2 ot : iwm 798 $79.00 now tarn #1717 579,00 ¢ | USED — Mir: Centaurfoward | Comypag Portabls.......Hem 15228
With ’_”"::"_' I'r'l’l":r"”':'"'r:"fﬁ o 2 tor $150.00 new ___27or $150.00 __tem #534s 55,95 ) Naw - $8.95 ... »$15.00
s fior Tull credit or refund. IRUSSREIIGIE MAGNIFYING 240 CFM ADAM COMPUTER
TRANSDUCER LAMP MAJOR®
KIT FAN
* ke
* =)
115 VAC; 860 Hr.;
x Multi-position. 30°, :ﬂ::p;.l.m
* Conaists of 8 dif wtaby umuu wmwilnmrnpmﬁu
—= ﬂﬁ[lfl"llﬂlm"ﬂ;'l ) mm?l:-t.-l.mp Has tﬂa r hausing. Ball baaring.,
piopi :mm — Tested Goodi) | 2mpwhere from 110 mm FSIAG | magnifying lane. wirular. Porce- | tharmally protected. Permanant
ullt-in sofwars incl.: 8 word processor, | Strin gauga, varisbls reluctance, | lsin lamp sccket & oo/l Hrh:l'l. split capasitor motor leap, built
& a filing systom., & potontiomater typs. umas up 1o 8 B0W bulb. Color: inl, Dim.: B3°H x 8.85°W x 3°D. | running
gr.ﬁu :nmpilnl wpwET luppll.- & in- | (Mo two kits alikef) fram #18456 | beige. UL listed. Mir — Rotron #MRAZE3 processor. lem #7410
struction “1l"IHJ-It $49.95 Al rastad good! — $99.00] em 113136 New - $24.95 iem #8300 519,95 nre Complets - $99.00
VIC DS = RO “2'STEPPING MOTORS 55 RPM SATELLITE- | ACCESSORIES. .
Returns — As Isl) POSITIONING
uww.wumrww{rmlnd.l mmncs ‘ MOTOR
mem #8770 $29.95 with incremme
1ia" ) to 7.5",
mJULL HEIH 000 mp’m g :‘T:"n- » 1% "dwap
DISK
DRIVES Fe 1 ha S
L2V, die x2"H Y" 5. n V" deep
m Fram Siep DC Torqua o
[AT/XT Mo Angls Vol ozfin Ty M & Part No__Fig_ Pries | Reversiblde capaciton induction Baker's Dozen — $19.95
Compat.) S5 1F 18 72 PM20 Sugere $10.95 sa | motor. 115V/60 He, 30 inb. | DISK DRIVE POWER SUPPLY
High spead, V-FF-62018 2 for §37.50 mu- 14, Front IIQT ITHDITL. i 1u603..$14.95
40 ms. sccesa lima TEM 1B 30 M0 PM 5% 1 50 g2, ﬂA Dirman: :w.'n x5 s bl
Cuantum FO540 M 402 1 for $59.50 -I'r. ,;'i o
item NT7786 New - S5379.00| 8410 18 130 ToO* PM %%Mnn 7 :ﬁ& |hh: ar sguiv. EXPANSION
10Mb (5T412 Compat.) Sk HE AED W M dMolion 7 $8.0%ss iem w5148 $9.95 mre 1tem #2918, 559,50
Major manufacturers — Shs 2frmrass | TTL MONITORS... Call or write with any
Gar tham while thiy et TN TE 120 $00° PM Mimubishi 3 $10.86 sa | HI-RES... . . ol
mm #1719 599,00 sa.| “Grams per G, ESSI- 2E0AYA 2 for B10.95 other Fequirements!
'EGA COLOR MDNITGHS GELL CELL/LEAD WATER/ Frama| HIGH POWER
Hiﬁth — ACID BATTERIES... CHEMICAL PUMP SWITCHING
e tietion.. W- POWER SUPPLY
solar on 12"~ Resolution
Oiparates stormge, MOC i
ideally with systems. model .:....,,mﬂ,_"" m:m
thie AT Wendar boats, planes, formes included. Comes with
Card . Perfoct for cam. tralns, slc hook-up disgram
“mﬁ‘}::mrfm Scanning freg, | 8V @ 8.5AH 5 ham #8811 New - $19.95
b0 J5KHz. Ste. Hi-es. BOD x 860 752 % | Dim: 8Y"H x 4Ya"W x 2%"D. | 30 . head; max head 50 fr. Pumg | 15” Data Display/Monitor Kit | oc 0 5y @ 184
uu Input: 110220V, SOB0HL, T5W. Mir - Elpowsr i 173 HP motor, 115 | Alphanumeric & praphics display. 5V @ 2.54
Mid. |n metal chassis. (Hook-up diagram ttern #7030 14,95 230V, 5080 Hz. Tharm, Shoosn PGSBS Hur o S +12V @ 2.84
incl.) Mir — Hitachi §CD1215-DTL &V @ 4.0AH iniet: 14yuLx8"dia x8¥"H | 24VOC Bandwidih: 22-73Khe Con- |, e230VAC, S0/B0H:.
(TESTED — LIKE NEW!) Dim: 4°H x 28¢ W 15,5D. | Mir—SEl #izess-002 sin of 2 subsssmmblies imactor | Gin: 13°L x 4% W x T "H
12" — o 918059 ... $7129,00] Major monutacturers. nem sosez  $59.50 new mgm,““ﬂm Mir— Sola £38-139
14" —  nem sreses . $149.00 ltem 115757 $7.95 or2for $100.00]  nem 215171 New -524.95) item #17210_Now - $29.95
COMMODORE 8050 AMERICAN DESIGN COMPONENTS, 52 JOSEPH STREET, MOONACHIE, N.J. 07074 MINIMUM
Dual Disk Drive YES| PI d he following | [ My chack or arder is anclosed. ORoE
Unit... ease send me the owing items— ey [ 119
Fraam How L] charge my credit card, PRA-1088
Mg, Mary? Description Prics  Totwl Ovisa [OMastercard [ Ames
Card No.
e Exp, Datn
ﬁﬁ"r.‘.'f’u,_ 100 TR Signature
Iratrld cigk crives, sa, winorsgs cap. of Telephone: Area Cods Numbar
8 bylms. En. BO50 digkeite has T7 irecks p=l
s TS S St Pl A s
Povwear 10, 11SVACIEOH, amciats ek 3 otharwice rpecied. Adg 13 piva 10% of kotek Addvess
Dim.: 13 %,"W x 13%,"0 x B°H. Fall o "REE, Canadisn: 53 plus PO cost. Chargs oaly, City
I‘blrnl'lﬂ'll Naw — m“ bl 7 Sales Taw |M.2 residonts o
.................... %&%’" plwava sk 85 ol Toin State Zp
w PDWEH SUFPL\" I"’%’ ORDER TOTAL All inguiries and froe catalog reguests—call (201) $35-2710.
tom #18206 New - $14.95| For all phone orders, call TOLL FREE B00-524-0809. In New Jersey call (201) 939-2710.




Operate your own
Profitable Saw & Tool
Sharpening Business!

kNO EXPERIENCE NECESSARY!

'EARN $18 AN HOUR!

Turn Your Spare Time
into EXTRA INCOME

"

&R G ARP-ALL

lets you easily... Sharpen Saws, Shop and
Gardening tools for Home and Industry

Now, use your spare time to generate low risk, kigh profit income
te improve your lifestyle!

With the Foley-Belsaw Model 1055 Sharp-Allit's easy for you 1o stan
your own profitable Saw & Tool Sharpening Business. Yours is a
service business...there's no selling involved, no inventory required.
You spread the word about your business and people just start bringing
in their saws and tools for you to sharpen...it's that easy...and you
pocket year ‘round profits for the things you want to do.

Manage your own time and reap the rewards aof
financial success and job satisfaction!
You're your own boss, 50 you set the hours. Work in your spare time
or build into a full time operation right at home in your garage,
basement or tool shed. Work as much as you want, as long as you like.

Plenty of business just waiting for you to start

your own Sharpening Business!
With all the new residential and commercial building in America

today, more than enough business awaits you when you open your
shop. Every home and business has saws and tools of all kinds that
need sharpening periodically and with your Sharp-All you can service
the needs of your community...no matter whether you live in a big city,
small town or rural farm area...you’ll be the sharpening headquariers
for carpenters, builders, manufacturers, crafismen, hobbyists and
homeowners.

It's easy to gel siarted, no experience necessary...and you deal

direct with the factory for low prices!
Youdon't have to invest thousands of dollars to get started in business
for yourself. In fact for less than $2.00 per day, with the low cost Sharp-
All and your desire to get ahead, our Operators Manual and Guide 1o
Profits will provide all the necessary information and step-by-step
illustrated instructions you'll need to get started. With Foley-Belsaw
you deal direct with a dependable company with a history of provid-
ing independent businessmen and women with guality products and
superior service since 1926,

Te gei started ... jusi fill in the coupon TODAY and MAIL IT!

30-DAY FREE HOME TRIAL OFFER!

We'll rush to you our FREE “Lifetime Security" Fact Kit by return
mail...First Class! You'll receive full details on how to start your own
fitable Saw & Tool Sharpening Business with no risk on our 3¢-
iy FREE Home Trial Offer! There' s No Obligation to buy...and No
Salesman will call.

READ WHAT THESE SUCCESSFUL SHARP-ALL
OPERATORS SAY...

“Sometimes | make more ina week in sharpening than | do on my regular job.
1 still have a lor af years before | retire, bur | can handle both full and parr-time

Jobs without any trouble.”
Don Lollar, Louisiana

" wthie thing thar impressed me most 3 that fust abour everything that Foley-
Belsaw claiméd rurned out to be triue. You normally read the adr you know,
and tend to look berween the lines for whart i’ s really like, bur with Foley-
Belsaw it war a straipht deal and whatever they soid was true.”

Al Krasnow, Connecticut

“I never sharpened a vaw before in my life...only advertised in newspapers for
2 weeky and now [ have more work than I am able (o do. | have as many as one
hundred saws ahead of me at a rime.”

Frank Sartin, Washington

“I have had excellent results with the Sharp-All_. you fust can’t beat it.. it is
easy ko sei-up, doesn't take long to change stones.all in all, it' 5 no trouble
fo work with.”

LaVemn Heim, Kansas

ACT NOW! SEND FOR
FREE FACTS TODAY!

P Foluly-ﬂalm C-mwns Since 1926
‘- ™ 630 table Road, 20738
| BELSAL mﬂm MO 54120“

| O Yes, please rush my FREE “Litstime Security*
I Fact kit on starting my own profitable Saw & Tool Sharpaning Business!
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SAVE 40%

ON FACTORY FRESH
NAME BRAND CIGARS

Mow . .. enjoy savings up to 40% and
maore, plus the rich-tasting smoking
pleasure of Cuban seed and other fine
Central and South American tobaccos
Over 300 different blends, shapes and
sizes, for every taste in our great new
| catalog.

WRITE TODAY FOR
YOUR FREE CATALOG

I THOMPSON CIGAR co, ' |
5401 Hangar Ct., Tampa, FL 33634-5331
I PLEASE PRINT

Street __________ Apl Np.

| City Stiate Zip

B i st s )

EMERGENCY FLASHLIGHT

NEEDS NO BATTERIES!

AUl Pl SabDi § OFHFAATES BRAENT LIG=T

" —1  THE FLASHLIGHT THAT

- ' LASTS FOREVER!
. send Only ¥995 TopaY

Pariod tar Auto. Hame "f:f"ll'f!_'_.

GUARANTEED i e s s s

FREE!' How to Offer Your
Invention for Sale

Gol & great irvenbon you d Tke 10 seE? Sand for 3
FREE oy of cur 1act lilled bhooklE 18115 Biw 1 ok
your invendion Bof gale Mo cost . Noobligation
Sendl your neme and addeeas fo Messler
Salgs Corp | Depi D=510 Framant 0 43430
TOLL FREE 1-B0M/537-1133, Ext. D-510
In OH 1-418/332-5406

Build this cormputer dExigned - ips e baE ]

Eamy 1o busd Fesrgiuss & \naim desgn - Just shaps dpam |
& 4 cover wilh glass. 10-18 spds Ady saai Passenges
sead on hack Very comlorisbie, for nder &
passenged. 5ia, bike parts Bail an
frame Wt 2= kolds B00# Sl
er & 10% more off . than std
Die. Take the wile glong . Build
tor $150.00

[siess]

T
LT

TP Uioen 5., L D i A
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GRANDFATHER

CLOCK KITS

&,

e 11

Check out our new line of elegant grand-
father clock kits al unbeatable prices
starhing at just $699,95] Sleek grand-
mother kits start at $599.95!

We've also expanded our line ol migh
l:]u.,'\llll.' rﬁefhﬁﬂl;ﬁ| movemeants
Order your FREE Klockit catalog today
and discover how satisfying the wonder-
tul world of clockmaking can be. Our full-
color catalog features
* Clock kits for all skill levels
+ Clock movements-quariz
and mechanical
* Clockmaking components-dials,
hands, hardware. numerals
* Music movements and music box kits
* Wood finishing supplies and
woodwaorking tools
* Much more!
To order your FREE catalog, fill out the
lorm below and sand 11 in today!

Address
CityrState/Zip

T.M.
P.0. Box 542, Dept. PM108
Lake Geneva, W1 53147
Tell-Free 1-B00-556-2548

Small lathes 1o turm
metal, wood or plastics.
Milling machines, saws,
hand tools, power

- —1  woodworking tools,
i and more!|
Call or write for
FREE Catalog

Oepl. PM P.O. Bax 218117
Columbus OH 432218117
B14/771-5006

T Famaliy Wsm bbb g

'PVC Furniture Plans
51 995 plus shipping

Twelve great plans with complete
instructions for one low price:

= patio table/chairs = easy chair

= hammock = sofa

* sling chair * chaise lounge
= glagere = patio glider
With lightweight, durable and easy-to-
use PVC, your furniture will look as
though a master craftsman created it

To order, send $21.45 (includes 5150 for
shipping and handling) to: Popular
Mechanics, Box 1014, Radio City Station,
New York, NY 10101, Please allow 3-4
weaks for delivery,

Populat Mechanics is a publication ol Haarst Magazines, a
Dvaginn of The Hearst Corparstian 1087 The M

Corporabon, Al nghts resansed

Use
Zip Codes
When Answering

Ads

POPULAR MECHANICS & OCTOBER 1988



Why Are We Giving Away Our Authentic WWII Air
Force Style B-15 Bomber Jacket For Only $19.95!

The return of a
legend

sFull
military
action cut

s«Warm, deep plush *Rugged action snap
acrylic collar fasteners

sInside breast pocket with binding
*Two cargo-flapped pockels

'— B-15 Bomber Jacket Publicity Request Form _

I i
l Mail 1o RBM, B-15 Bomber Jacket Offer {R52004) l
Dept. 114-124, Box 1783, Hicksville, NY 11802

. — To order—complete and mail before deadline date I
W I_l.l.t'r!l | Siae” Price | Q|  Total I
llnﬁl'-l‘ll Small” 5 $19.95 | |$ |
| .LIJ'|h|_-I}IJ|.' 'Fu" fruni I HS lnj." q, WMedimm 1905 £ |
Air Force style zipper | (RS1974 Large | $1995 | |8 I
B-15 Bomber Jacket RS1975|  Xdame | $19.95 s 1
inspired by rugged official combat I R51976 X1 “?'“ s | |
issue for pilots, navigators, bombardiers | e ; |
and tailgunners on B-17"s, Mustangs, and B-29 Superbombers. I RS1980| L] 100" Silk “Fiying |  only i
Here it is, an American classic, at an incredibly low publicity ;:; 5""}-" I':“' R"“ ’;, 3.00 | 5 |
price (if you respond before December 25, 1988). | il M i |
- : y R51990| [  (lassic  Aviator only
These Air Force style B-15 Bomber Jackets are the ultimate in “top | Glasses. Protects from | § 3.00 |
gun” styling. Rugped good looks that flew the skies in two World I glare & ultraviobet rays | w/jacket $ |
Wars... Dynamic style that blazed across the silver screen from Clark Subiotal | $
Gable to today's “top-gunners.” But why pay a small fortune for this I -"fjﬂgw “Pkm NY residents add sales tax | § :
American Classic look! We're giving away our authentic WWI11 style weeKs 4 shi i :
B-15 Bomber Jackets—the same ones nationally advertised by usin for shipment. ﬂﬂ-,,!ﬂ,ﬂ%ﬁi\ : mlE
leading media from coast 1o coast—for the incredible price of only
;}'gpf du';idng ihis BBty CRTpaIGIL. P * | O Check enclosed. (Make check payable o RBM Lid.) |-
LA | OR CHARGE TO MY [ VISA (] MASTERCARD |
Designed and tailored of AeroDyne™ polyurethane for freedom and Enter every number of your credit card.
action... here are the famed features that made WW 11 Bomber Jackets | 13 for VISA, 13 or 16 for MasterCard If
a legend: soft, supple construction; classic deep brown color; warm, | |
furry collar; padded lining; snug, cold-blocking wrist and waistbands; — — Exp. { B
full front zipper; snap fasteners; windbreaking/waterresistant I . I TLTTTTTTTT]] Date g
construction; and deep cargo pockets (large enough o hold aviator ""“’ I
glasses and scarf—or a video cassette of vour favorite WWII movie), e l
Our authentic WWII Air Force style B-15 Bomber Jacket will not be | Aocress B
sold by the company at this—or any—price in any store. Every e State Zip = F:
imported Bomber Jacket is guaranteed for lifetime wear, or your M At =t
money back. *"WOMEN: While t
NOTE: Limit of tiwo (2) per address at this price, but if your order is ﬁl"l"_'l'”r”” ; Asidhpsdi-Joboiat
mailed before Dec. 17, you may request up to five (5) So, Smalland M gttt A bbby

Please note company address for vour records. you order size Men's Small

iy




Special Section for
Woodworking, Hardware,
Tools, Equipment and
Special Products Sold by Mail.

Y P
aee 4B
Manufaciurer -
Of Portable

Sawmills

Four Models To Choose From
BUY DIRECT

1(800)553-0219

ﬁ ndiang call: (317) 271-1542
44-page calalog or use
your MasterCard or VISA
1o ofder pur 50-minule

demonsiralion video—-510.00
Wood-Mizar Products, Inc, ® Df'pl D40
BIB0W. *hth B1 | Indignapotis (N $6Z14-2430

QUALITY CLOTH

SANDING BE

HOME - WORK - HOBE

e

BELTS FIT ALL STANDARD MACHINES

Simm Pt Dot Gip Per Dor
%42 £7.95 dx 512 .85
1x44 88.10 ER Rk 21290
25 1T 58.25 4y 1350
2x N %8.50 4% 27 514 .50
2% 1 21%m 58.95 ELVE W] $15.50
215 % 16 5035 4536 £17.75
3518 £9 50 d 0 AT %y $18.25
3xN £10.00 456214 $20.95
ax 23 510 .85 4 w54 £21 .75
3x24 5$10.90 6x 46 539,75
Ax% 27 511 00

1. Spacity lor Wood or Métal

2 Wil ship assorted — o spacify grit

3. Diner sizes avedlabie — Please ingusre

4 MOMNEY BACK GUARANTEE
Inolede $3.00 lor postage & handling in Conti-
nental LS. (54.50 outside). Check or Money
Order We honor VISA, MastarCand, Amencan
Express (Send card no. & exp, dale). NYS Res-
idanis add tax

FREE GIFT WITH EVERY
ORDER OF $50.00 OR MORE.

FREE CATALOGLE SENT ON REQUEST

JACKSON TOOL CORP.
DEPT. OISH

27-55 Jackson Avenue
Long Island City, NY 11101
718-392-4330/1-800-637-6536

THE “IMAGE MAKER"”™

A Great Business or Hobby

senp $6.28 now

FOR YOUR
COMPLETE PORTFOLIO!

{(Show friends and
relatives and watch
their reaction!)

A PROVEN

Maobile homas
Restaurants
Condos
Apartmenis
Offices
Hotels/molels
High profit
Low cost

L

L]
Ll
L]
L]
L]
L]
L]
L]
L]

ﬁ'u‘luﬂ
L ¥ |'|l_'qE.|.]._‘l
*IN SO0
SREG

A

@ "o WALLPRINTING
o
S,

Turns decorating
walls from

WORK tc FUN
& MONEY!

We could have named
this hand held machine
“THE MOMNEY MAKER"

because it earns
$35 - 575 an hour
fast, simple, & easy,
printing beautiful designs
on almost any surface
using standard
laytex paint!

PRINT BORDERS, FULL WALLS, ACCENTS, CURTAINS, and much more!

TO ORDER YOUR PORTFOLIO: Send $6.95 (check or maney order] with name,

address, zip code, & phone number 1o;

RAK ASSOCIATES
1250 TILGHMAN STREET
ALLENTOWN, PA 18102
VISA/MASTER CARDS ACCEPTED—CALL 1 [215) 770-1240 WEEKDAYS 8-5
SATISFACTION OUARAMTEED!

The Woodworkers' Store

has everything you need
fo create your own
woodworking project!
» Wood Parts + Fasteners
» Specialty » Pulls
Hardware « Toy Parts
= Plans = Lumber
« Veneers = Mouldings
= Tools « Finishing
= Drawer Slides  Materials
= Knobs : Books
We're America's most complete
source of quality woodworking

parts and hard-to-find specialty
hardware and supplies. Many of
our products are exclusives, and
can only be found in the 48 pages
of our full-color catalog.
= Satisfaction Guaranteed
« Fast Delivery Most orders
shipped within 24-48 hrs.
{Next Day Service available.)

Get this full 1/2-pint of
Titebond Woodworker's
Glue FREE with

your first order!

T

To: The Woodworkers' Store
21801 Industrial Bivd., Dept. 1215
Rogers, MN 55374-9514

|| Yes! Please rush me my FREE
subscription to The Woodworkers' Store
Catalog.

|
I
[
|
| Yes! Please rush me my certificate |
for FREE GLUE with my first order. I
i
I
(
I

Name

| Address



start your own mnnev

In just u short time, vou can be ready (o
join one of the fastest growing indostrics
in America. .. an industry where guali-
fied men aré making from $25.00 (o
£30.00 per hour... and that's just for

labor. Farts, engines and sceessories ndd
even II'HII"! L0 lll-e profits.

Beécnnwe the small engine indusiry has
grown so gquickly, an seute shortage of
qualified Small Engine Professionals exists
throughout the country, In fact, it's not un-
usunl for & good small engine man o be
three to four weeks hehind in the summer
wnd sl least 8 week behind in the winter.
When you see how many small engines are
in use today, it's easy to understand why
yuailified men command such high prices
— s much as $49.95 for a simple tune-up
that takes less than an hour !

You get all this Professional equipment with your
course, PLUS 4 H.P. Engine. ... ALL YOURS TO
KEEP. ... All at NO EXTRA COST.

=

*‘*H.z:
65-million small engines
are in service today!

That's right — there are over sixty-five
million Z-cycle and 4-cycle small engines
in service across the U.S5.A. That's the
official count from the Engine Service
Assn,, and new engines are being built at
g rale of one-million per month! With
fully accredited and approved
Foley-Belsaw training, you can soon
have the skill and knowledge to make top
money servicing these engines. Home-
owners and businessmen will seek you
oul and pay you well 1o service and re-
pair their lawnmowers, tillers, edgers,
power rakes, garden tractors, chain
saws, mini-bikes, go-carls, snowmo-
biles, generators, snowblowers, paint
sprayers . . . the list is almost endless.

e

No EIFE"E nce necessary.

You don't need to be a ‘borm mechanic
of have prior expenence. If you can read,
you can mastér this profitable trade right
il home, in vour sparetime, withoul miss-
ing a single paycheck. Lessons are fully
illustrated — 50 clear you can’l g0 Wrong.

Send TODAY
for this
fact-filled

FREE
BOOKLET!

Cash in on the
huge demand for
small engine repair.

every step of the way.

You receive trade secrets

and business plans.

We guide you every step of the way,
including tested and proven instructions
on how to get business, what to charge,
how to get free advertising, where o get
supplies wholesale...all the “tricks of
the trade™. .. all the inside facis you need
to assure success right from the start.

increased Income
“ve had abour 8

Frarr experience
repairing small en-

giners. .. but re-
pairs were anly
minor. .. waril f

siarted the Foley-
Belsaw Courge,”

Walter H. Strick
Campball, Calitormia

With our famous ‘learn-by-doing” train-
ing method, vou get practical *hands-on’
expenence with specialized tools and
equipment that you'll receive with your
training plus a brand-new 4 HP engine —
all vours to keep !

SEND FOR FREE FACTS!

You risk nothing by accepting this
affer to find out how Foley-Belsaw
training can give vou the skills you need
to increase your income in a high-profit,
recession-proof business of vour own,

Just fill in and mail coupon below (or
send postcard) to receive full information
and detalls by return mall. I8} IT TODAY!

FOLEY-BELSAW INSTITUTE

5301 RAed, Dept. 51542
hmﬁﬂcnr Mo, B4

There is NO OBLIGATION and

FOLEY-BELSAW INSTITUTE

m‘-ar'cm

I‘tlbliﬂd MMW

BEAT INFLATION!

Work part time, full time
"f-w'“ 3’-@: right at home- we help you

Jy making business|

L] YES, please unﬂ me the FREE booklet that —
g;ns full details about starting my own busmess in

all Engine Repair. | understand thare & no abligation
and that no salesman will call.

traim i be your own boss

in & profitatrle Spargima j  Address:
or Fulltime busimess of
your pwn PLUS compl

i o

State Iip

I
]
]
]
(]
]
]
]
]
!
Telld how you fguichiy : Kama
1
1
1
]
]
]
]
L

M B T s



Plantation
Style

PANELED
COLUMNS

All aluminum for sirength and
durability; "Dmplete with ornamental
capital and base. 6" or 8" square up
1o 12" 1all. Quick, easy installation

@Wud ﬂ%ﬂdﬁ/ﬂffd’ﬂ-#;ﬂ?’ #rn_

Box 1179, Dept. PM10
Moultrie, GA31776-1179
Toll-Free 1-800-84 1 -8674

140

Mwv.cuLLocH
ELECTRIC

LOG SPLITTER
LIQUIDATION

Ry NEW! FACTORY PERFECT

FACTO

Split a cord of oak in just
2 hours without even
breaking a sweat or a
blister! This 1.5 horse-
power Woodmale | oper-
ates on 110/120 voits and
exeris up to 10 tons of
hard-core splittingforce!
Splits logs up to 28" long!

FEATURES:
: Flﬂft log hﬂ;u'-!r ingluded_.a 535,00 value.

+ Full One-year warranty!

= o Compare At
PUBLIC NOTICE
A itioial ditebadr $899.00
S I 0025k PRICE: |

o you a PRICE CUT
BELOW DEALER

cosT

FOR FASTEST SEHWCE
CALL TOLL FREE

1-800-832-5555

I
MasterCard ViIsA W
[

DAMARK INTERMATICNAL, INC

W e pokd 8% males faw

DELIVERY TO 48 LL5. STATES ONLY

Make Profitable Wood Projects|

at home with a personal

= e

Woodworker Sy -
® Pari repeatability or lxlm Pam
loak-a-lik@ parts & Simgle mpmy-type sohware
= Compiax condouding, |0 with coloy graphacs
boding, st ,,anallLe Simuilation print/plod.

easily programmed witing canablibies

S o

et Ll 4. 800-841-0626

Calumbus, [y 0 {ir Ohhig 61477 5-5801 )

MAKE MONEY
Swiss International

Will buy your scrap
DGold
OuUnwanied E

CPatiniEm
DSilver
DPalladium, e

*registered trade name

name and {ull mailing addren.

CGOLD AMD FRECIHDLIS METALS MERCHAMTS®

d ed |
) cdental Gold |

WE WILL SEND YOU PAYMENT IN LLE, FLINDS.
ALL TRANSACTIONS STRICTLY CONFIDENTIAL
Purchaser becomes owner of goods received
All meetaly to be melted down and considered
srap. Record of tramaction to be enclowed,
Frini in block letien & Inchade In yowr pareel, your

wend fo
I L) 50A ) fln Canada)
SLG & P.MOM Lid, P 505 & PWUM Lid,
4N Cenler Sires 1] d Ave, W
Lewiston, New York Willa . Onitaria
14092 LIS A BN 1A Canada

slile or

e

ABLE TV

SCIENTIFIC TEMTH...
ATLANTA.. $140.00 OAK. ...
JERROLD™, $110.00 HAMLIMN...

Call for
your free
catalog
today!

Ordars call toll rea  1-800-624-1

M.D ELECTRONICS
115NEW YORK MALL STE.#133M10
OMAHA, NE. 6114

C
DESCRAMBLERS

Technical sssisiance  (402) 554-0417

$18500
W00

$102.00

150

MC.
VISA
C.0.0.

LEARMN CLOCK REPAIR

CRCE L e ]

AT MR VT il RO

T LI

U MNATIOMNAL ’
C II:LDCH.MAKEFIE ;
INSBTITUTE
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Guard Your Home with

\\ Barking

Your home
workshop

"""---._:|,|;]DM

“Man’s Best Friend”
scares off burglars
electronically

Here's an exciting new discovery to
protect your home, day or night. Nothing
stops a would be burglar quicker than
a guard dog. The new Barking Dog Alarm
does just that without the extra trouble
of feeding, walking, fleas or vet bills.

Recorded on a computer microchip (so
thera's no chance of broken or jammed
tape), your new dog alarm will be as clear
and realistic the 1000th time as the first

Simply plug your "new dog” into any
standard outlet and it "barks" for 55
seconds. Then it shuts itself off until it
hears another sound. Any sound causes
"Man’'s Best Friend” to respond with a
fierce bark designed to scare away
burglars.

You control the loudness of the bark
and the noise level it takes to activate
your “new dog" Adjustable bracket lets
you mount it an the wall, ceiling or floor.
UL listed and a one year warranty.

GUARANTEED!

Try Barking Dog Alarm risk-free

for 30 days. If you're not completely
salisfied, send it back for a full
money back guarantee! No gues-
fions asked. Thal's our promise.

Free Shipping and a $20
Savings When You
Order Set of 2

Order this amazing Barking Dog Alarm
for only $58.95 and $4.95 for shipping

and insurance. Order 2 or more Barking
Dog Alarms and enjoy the extra dis-

POPULAR MECHANICS ® OCTOBER 1988

'I‘J
Q
]ﬂ

| State

Dog
Alarm

Imaging & burgiar
trying fo break-in
fo your home,
Stddenly, the
loud barking dog
alarm scares him
offl “Man's Best
Friend" slops
burglars before
they break-in,
keeping your
home safe.

counted price of just $49.95 each and
SHIFPING IS FREE! That means a set
of 2 is just $99.90 delivered.

YOU SAVE OVER $20!

Order Today

For fastest delivery, call toll free 1-800-
525-8624 or in California, 1-800-233-
9559, Or send the coupon to Progressive
Energy Corporation, 255 So. Bant Ave.,
B-1, San Marcos, CA 92069. All credil
card orders are usually shipped out in
lﬂ hours or less.

Yes, | wanf to protect my home day
and night with the amazing new Barking
Dog Alarm. (Calit. Residents include 6.5%
Sales Tax.}

O Rush me one Barking Dog Alarm at
$59.95 sach and $4.95 shipping.

O want to SAVE §20 and ge! FREE
SHIPPING. Pleasa send me 2 or mare
al £49.85 sach—along with FREE
SHIPPING.

O Check O MC/VISA O COD

Charge Card No.
Expiration Date __
Mame
Addrass
City

———PEC

Progressive Energy Corporation

255 South Bent Avenue, #B-1, Dept PM108
San Marcos, Callfornia 92069

CALL NOW, TOLL FREE 1-800-525-B824
IN CALIFORNIA, TOLL FREE 1-800-233-9559

can PAY- IJFF

Four power lools in one — a real
money-maker for you!

The Planer/Molder/Sander/Saw is a
versatile piece of machinery. It tums out
profitable precision molding, tnim, floor-
ing, fumiture. .. in all popular patterns.
Rips, planes, molds, sands separaiely. ..
or in combination. Used by individual
home craftsman, cabinet and picture fram-
ing shops, lumberyards, contractors and
carpenters.

Never before has there been a four-
way, heavy-duty woodworker that does so
many jobs for so little cost. Saws io
width, planes to desired thickness, and
malds to any choice of patterns. Sands to
a satin smooth finish. Provides trou-
ble-free performance. And is so simple 1o
operale even beginners can use it !

30-Day FREE Trial! excimng Facrs
ND OBLIDATION=—NO SALFSMAN WILL CALL
nysﬂggﬁm' ;ﬁimhﬂu I:ﬂln 0158

Kansas City, Mo B41

- - D -
patt l
goo*

I ¥ES, picase send me the FREE Bookier thar .
gives me compleie focty about your Plan-
er-Molder-Sander-Saw and full derails on
how | can qualify for a 30-Day Frer trial
right in my own shop. | undersiend there i

No Obiigation and thar No Salesman will
cail.

I i
h. I
141

| BELSAL




O Wheels

Parts,

Accessories, Specialty and Performance Products

a0

Hemmings
Motor News

World’s largest collector car

marictplace
Cwver 650pagrseach morth
'Fnll"'ln th “l".\....a.i:r a5 of
15 for old cars, parts,
SEFUICES, \1"';11.;1'-*,""!3“
Seamal Infrocuctory (Fer:

NINE GIANT ISSUES

Send T
Hemmings

Motor News
Box 100, Dept. BAIE, Bennington, Vermont 05201

Mothing cleans like hal water And nothing
but Hot Squir™ gives you hot waler cleaning
for your windshield. Just hil your washer
button and your wipers will cul through

sumimer raad film or sweap away winier sleel.

= A clean, clear windshield tor safer driving.

= Uses only the 180° heat from your cooling
syslem (not the anti-ireeze) and
windshield washer fluid

= |nstalls in minutes — everything's in the

THUNDER
KARTS

* THIS IS NOKIT
¢ Roll Bare 5hp Motor

Oil change kit

FOR {'.AHS. Tﬁuﬁ(ﬁl & HDTL':IFIHDHES

OIL-MAITER | L ".‘

» Doubie & Single Seats » Heavy Stesl Frame 1 ’".“ 2043303
ER NOW FOR XMAS QlL CHEWGE EIT HICLUDES R e -
Write or Call: wciice it wt 0 pxat
BRISTER'S THUNDER KARTS et S s adeh
| |P.0.Box 324 PM s e e o o o
Roseland, LATOMSS . . e #l Ware Wess nn Chang s!"
504-T48-T488 - e mmmmm Since 1958 OTLLTR INCARATE B WELECME ity w -{r =R L] _u!E VSN et pel

kit. Just Iwo easy :nnn-e:tlnn:"‘h your
heater hose and washer fluid tube

= Guaranieed nol bo crack or damage your
windshield or paint

= Call for more information or product
literature. 1-B00-356-8356.7

 (nder by phone or send check or money
ordér 1o Hot Squirl, 5401 Dswego Streel,
Denves, CO BORZ39.

= Just $12.99 plus §2 shipping and handling.

Hot SGuit -

1-800-356-8356 " In Colorado call 303-375-9590
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is a unique & patented 4 in 1
mechanical support device that puts
the mechanic in a good position to

work with maximum reach and
mability for long pariods of timea
without the usual back pain.
Also included: high & low seating
position, tool tray.

Introductory Offer $195

(Optional 4 x4 Extension Only $35 extra)

ORDER TODAY: 1-418-934-3385
CALL COLLECT

FRIESEN ENTERPRISES INC.
Main P.O, Box 2703,
Miagara Falls, N.Y. 14302

CERTIFIED CHEQUES

(]
can

all
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GARAGE DOOR
OWNERS
Major Breakthrough

Own A Garage Door Opener?
You Need The Garage Button*

Satisfaction Absolutely Guaranteed
or Your Money Back

BRAND NEW! FAMOUS MAKE!

® The Garage Bulton® replaces your ugly
door opengr transmiller with a stylish but-
ton maoavnted in your car

® Installs in less than 15 minutes with very
simple nstructions No special lools neaded

® Eliminates transmiiter baltery by operating
ol car's battery Mever have 1o replace weak

ALL FABRIC
SOFA BEDS

Manufaciure’s

Suggested Retail or dead batteres again
s 449 95 Heap bur?lars out of your house from trans-
. mittar thefl. Thievescan't steal itif they can'i
see it
|} The Garage Bution® mounis anywhere in
$ LLS. mude By Natiosafly Known your car. No more ugly transmitiers clipped
Seat Manutsctunng Company/ 1o the sunvisor thal may get lost
Mowts or sxopecs ol OT & Works with all Sears®, Genie® Moore®
Fechral sahety codes| Overhead® Chamberlain® Ciopay® and

ALL FABRIC i

e = F 5
RECUNING  FMLL FLEK S
CAPTAING II_'-H;_'«IF-!‘E- LI:II;.IRHJUS Wi
Mmufntw 5 CAPTAINS I
Suggested Refall |yt 5 j5uch

ngh Stanley™ brand garage door openers

Longer range than a weak transmilier
Completely preserves code protection
. Er.dker :né for Each car, van and truck

g ’ (2] real GHL
S 2R0 08 o Al i — -
FREE seat tracks - & Credit Card Orders 24 Hrs. 1-800-442-9189
Sand $14.95 + 2.00 postage & handling 1o

ALL FABRIC matching Sofa
rs 1 1 5 Binds. & the Lowes! Fedall proe Century Systems, PO Box 43725,

i tha LS - only $185] Dept. 56, Atlanta, GA 30338

FTS ALL Vann & mosd Trachs

CHAIAS & Sodas am LIPSk Check
CALL For FREE Fabirke Swinples! orM.O

1-800-445-1830 or 1-703-892-4208

i
Credil card mambgrs can order by phans BLEASE PRINT CLEARL ¥

e Eﬁ 1) ] @ @ f—

BRADD & HALL ASSOCIATES Address
BOX 10643 ARLINGTON, VA 22210-3832
Warahouse Liguidators City

“LIDO-LINE.

STORAGE BOXES
FOR SPORT/UTILITY VEHICLES

SECURED BEHIND
THE WHEEL WELL,

STOWAWAY

Tools, Fishing Tackle,

Toys, Camera Gear,

Maps, Papers, Hardware,
Tow Chains, Snow
Chains and Mare!

OVER 25 MODELS

Big Blager, Big Bronco, Bronco [,
Cherokee, lspru Trooper, Montero,
Rmder, Patnvlinder, Ram Charger,
Range Rover, 5-10°5 15 Chev
dimmy, Suburban, Suzuks

Samural, Toyota Four-Bunmer, [ VEHICLE PRICE

Toyola Landerumer, Wagonaer
bl

GATE-LINER . J—— =

FALGATE COVERS Circle One) VISA/ MC / CHECK | o urara

New from Lido, Inc. Protect wour Gt Ak, DRI DAE-

toulgore uuth this durable gate cover A 7 5 TAK
custoemizged Jfor pour jull-sise Bronea, TEXAS 08

Blazers, 5-10's, Suburbans, and others it g
$4B% pius gpplicoble oy, shipping Sagrutiuier Ak O Candl 17 B 112 GATE

EXTEND ENGINE LIFE

14,000 miles after
treating his car with
Fluro-Cote...

Irvin Allen drained
all the oil out

of his Datsun 280Z

and drove around a

race track 9 times.

Oil was then put back in the car and
Irvin Allen drove away- just to prove a
point: Fluro-Cote treatment protects your
engine and improves performance like
nothing else.

Fluro-Cote's 8 oz. boitle contains
enough PTFE (the most slippery lubricant
known) to coat internal parts of all inter-
nal combustion engines {gasoline or die-
sel) up to 360 cubic inches. We treat
metal, not oil. Hot metal bonds PTFE 10
itself, thus reducing troublesome friction.
By reducing friction, Fluro-Cote:

» Reduces drag,

= Increases mileage, engine compres-
sion, acceleration and engine life.

» Allows easier cold stars.

= Delays costly overhauls.

Fluro-Cote meets or exceeds every
manufaclurer’s engine wirranly require-
ments and is compatible with all petro-

J——L lewm based or synthetic oils.

) If the skeptic in you
-~:i_ needs more convincing call
“! Fluro-Cote

the toll free number below.
1 Treat Your Engine Right
r . - . D . S S

o 8o oot 19,9 s 5200 svppeg s
handirg. Casiomia resicends o B% saies i,

v [ | | oo | [

Eip

.

and hardling Diealers invited NOTE ENCTOSE DAY PHONES i L

| FIFFFELC

24 HR. ORDER LINE A IO e
ro:1-8005335436 | LD it niniia

Sﬂl:l:lfulmn ?:.Jlrllmli;ult;r ot
— el waitun i of parrhasr
MADE IN USA INCORPORATED s Irmaht St tefuinnds hoight prepasd
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Sand chach of marwy orer in Taylor Erserpreses Intnmatonal e
I 202 Wl Hiicres Ave_ San Bermarcing, Calfiomia 52408

1.800 / 999-1995
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CLASSIFIED
ADVERTISEMENTS

Sophie Gronowicz, Classified Sales Manager Dorothy Nolan, Classified Service Manager
Rate: $7.35 per word payable in advance each insertion. Minimum insertion ten words.
Bald face capitalized words—31.00 per word additional (First word set in Bold Face at no
axtra charge, Zip Code Free.) Centered Headlines in All Bold-Face Letters—350.00.

The next available issue to place an advertisement in America’s No. 1 Classified Section is DECEMBER. The closing is OCTOBER 5ih.
Send remittance payable and order wo 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
whio use post office box addresses for their convenience in handling your order, PFopular Mechanics
maintains a register of such mail-order advertisers containing their complete names and street addresses.

Advertisers using F.0. Box number must furnish completa 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 offered.

NOTICE! WE WILL HAVE A SPECIAL “CHRISTMAS GIFT SHOPPING" HEADING IN DECEMBER.

AD CLOSING DATE FOR DECEMBER IS 10/5.

UBLIS ER'S MAR
OOKS & PUBLICATION
SAYE MOMEY! Easy lo undarsiand consullant’s repo.

Send $795 w0 CHOOSING THE RIGHT PERSONAL
COMPUTER, 302 Waknut Stroet. Bridgeville, DE 19503

GET MAGATIME SUBSCRIFTIONS AT GIANT DiS-
COUNTS Free Catalog. Publishers Marketing Service, 3-E
Cak Leal Drive, Wansiown, N.J, 08758

CANCER Prevention Diets For Everyone. Prabect Yaursal!
Mow. Orcler Today. £5.00. Joseph Sialick, 353 Summit Road
Watsoowille, CA B5076.

CHANGE MACHINES. LEARN HOW THEY WORK. ARE
THEY FOOLPROOF? SHOULD CHANGE MACHINE O'WN-
ERS BEWARET DETAILED REPORT. SEND 52000 TO:
CHANGE, 1901-17 W, BAY DR., SUITE 228, LARGO, FL
34840

P H T
B P 5

WHY Mot Decide for Yoursel! Buyng & Understandeng
Lite Insurance Made Easy. Gel More Mileage From Your
Insuranca Dollars. New, Easy To Read Guide. "How To Be A
Better Life Insurance Consumer” Free Details! PAW
Publishers. Box 445. Dept. PM1088, Trusswlle, AL 35173

"DIVINE PLAN OF THE AGES", free copy from Tucson
Bible Students, PO, Box 36811, Tucsan, Arizana 85740

SUBLIMIMAL TAPES. Business Tapes, Books. MLMW Busk-
ness Opportunity. FREE CATALOGE Bamas. 3513 Caplaing
Court, #3. Rockford, IL 61108

PORTER'S FREE PHOTOVIDED CATALOG
BEST in the Industry. 4,000 Brand names. enique and
unusual items, discount prices and Fast service. For Free
cogy write: Porter's Camera Store, Box 628, Depl. PM, Cedar
Falls, |4 50613 or phone: 1-800-553-2001.

COPY MACHINE REPAIR. Learn Tha Basics, $685
Triplett Technical Training, P.O. Box 730903, Dallas, Texas
TSITG-0903

ROTICE, BAVE THOUSANDS! Don't buy anciher wehick'
el il pou read thig ook written by 8 praminent Erancisl
consullant. Leam how o own your dream wehicle for
peanuts. Must read. Send $10.00 to: The Good Lite. P.O. Box
ZTT7. Dept. PM10, Bryan, TX TT805

PUBLESH Your Book! Join our succeastul aulhors. AR
subjects invited, Publicily, advertising. besutiful books,
Send for fact-filed bookle! and free manuscripd repor
Carfton Press, Dept. PM, 11 Weat 32 Street, Mew York 10007

BUYER'S Guide Gowernment Surplus DOD. $3.00 plus
$1.00 handling. FMH, BOS-FM 10 Claariake Road, Cocoa, FL
2322

“SHARPENERS REPORAT" Monthly Newsietier Valuable
Tips—Sources—BuySall Used Equipmant Frea Brochure
Skog Company. Dept. PM1G, P.O. 22558, Minneapolis, M
G542

FREE monay making reports. Learn how o sarmn $55,000
in one evening. Amiar Enterprses, P.O. Box 1008
Birminghanm, Ml 450121038

HOW TO Oud the Rat Asce—Sucoessiully! Free details
Write: Howar; 1735 York Avenus; York, NE BB46T

DEER PROBLEMST Keep them out® Harmiless. Fres Matbe-
rials! Complete Ingtructions 33.00. North Siar Products, P.O.
Box S37-M, Bloomfisld, NM 87413

SAVE MONEY. Do-it-Yoursel! Kits for Home Sales, Wilks,
Bankruptcy, Incorporation. more. Easy slep-Dy-5iep instrec-
tions. Money Back Guaraniee Free information: £04-848-
8503

CHRISTMAS cards music $1.75 non music $1.00 whale-
sate walcome write: Gifts Trade, 11220 West Flgrissant Suite
206, Florissant, MO 63032

PINS, Qlympic, Star Trek, Ehis, Looney Tunes, Smokey,
Lewe, NASA 25 Pg. Calalag 32 Roganss, Box 24410, Loa
Angales, S0024

DIRECTORY OF 500+ FREE CATALDGS - 35.00 - Labals
or Diskette $10.00: Chack or MO, - B.D. Publications, P.O.
Box 1T4TPM, Temps, AZ 85280

CHRISTMAS shap at beire from FREE Gift World cate-
Iog. The Storehouwse. 1075 Spacework Way #2863, Mountain
View, CA 54025,

FREE CATALOG! Distinciive gifts Ehings you never knéw.
Fecus, P.O. Box B06, ‘Woodakde, MY 11377

SAYE HUMDREDS of dollars on your calalog purchases
with the Shop-At-Homa Coupon Book. the fargest (ower 100
companes] coupon book dedicaled 1o mail order. Receive
FREE Shop-Ai-Homa Directony with onder. Send 58,00 chack
or MD. to: Shop-Al-Home, B50 South Charry, #4404,
Denver, Colorade BO222. Satistaction Guaranised.

FREE from Stress — “DYMAMIC RELAXATION": Bookie!
$2.50. Onddord Preag, Box 280, Oxford, PA 10383

$1.00 - 45 PG. of BEAUTIFUL QIFTS, fof you and yousr
family. GUARANTEED. R&R Gifs, 5733G 5. Wolcott
Chicago, ILL 60636

FREE COLOR CATALOG: Gifts for whola tamily, atford-
able, satisfaction guaranteed: Ravenwood Gifts, 180700 NW
Cornell Rd.. Baaverion, Oregon G7008

MONEY Clig-Penknile-Fite' Beautiful Rosewood! 32295
JAPY, BE1T Fairded Ave., Ballimore, Maryland 21208

999 SUCCESSFUL LITTLE KNOWN BUSINESSES. §12.00
posipaid. Pine Mt Mail Qrder, Swanson Ml Road, P.O. Box
368, Tonasket, WA DBRSS

WANT MORE MONEY LOVE OR PEACET Write tor FREE
calalog. The Manor Book Company, 68 Flessant Avenus,
Maontclair, New Jersey, 07042

LOSING PAPERS| Order A Manual for Homa Filing,” for
§1285 Bow Press, Depl. 21, Bax 115, independence,
Oregon, 97351,

ADAM & EVE DIET PLAN: HATURES WAY. PARADISE
FOR TWO only S8.95 tn: GARDEM OF EDEM, Box 720,
Galveston, TX 77553

AMATING Catalog of Select Books! Sell Improvement,
Busingss Opporfunities, How To, Money Making. FREE!
Sollack Enterprises, Bow 2440-PMJ, Bunnaell. F1. 32010

“SETTLE IT YOURSELF, Easy i usa legally tasted boak.
Forms and know-how for successlully fturning accident
cl@ms into guick cash saibements without fees
§12.50. BK Publishing, 2665 Greenwood, Highland Park, IL
B00M5-1355,"

AMATIING STOP-SMOKING METHOD REVEALED. 5795
B35 West Corona #200P%, Pusblo. Colo. 81004 VieasaC
(7199 S44-5068,

SAVE up to 50°¢ on gas and car expanses. New aulc book
todls how. Aush $6 to: DHE, 1414 Garmain Sirest, Pladniald,
M) OTOE0-2906, NJ residonts add 30e tax.

GET ANY JOB YOU WANT! Fris inforrmation, Send SASE:
DAC Publications, Dpt201, Box 895, Provo, UT B4600-0895
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BOOK QALORE-AIl Types-Earn-Learn-Fun-Fres Catalog;
American, 6420 Timberhill Center, Cincinnalt, 45233

POPULAR MECHAMICS “PLANS AMD IDEAS" CATALOG
~Humndrads of ideas on workshop projects, plans iof ahop
tools, storage houses, boats, fumiture, toys — just about
evarything! Send §1.85 to: POPULAR MECHANICS, P.O.
BOX 1014, RADID CITY STA., NEW YORK, N.Y. 10101.

CATALOGS

STAINLESS Steel Hardware, Calalog $2.00. Classic
Chassis, P.0. Box 53PM, Glanview. IL 60025,

BUY KMIVES, CUTLERY TEMS at Wholesale. Save up o
&%, Huge Selection, Satistaction Guaranteed. Fast Servce.
FREE Catalog Smoky Mountasin Knite Works, P.O. Box
494750, Seveerville, TH 37864

RARE DEVICES. INFORMATION, PLANS. Energy Secrats,
Psueda-Perpetual Molion, UFD Doowments. Amazing Pro-
jects, 3D Purrles. More. Calslog 32.00 P.AR. Ressarch,
3404 Hikcrest Rd., Harrisburg, PA 17108

SCIENTWIC Supplies Catalogus - 185 Pages - Bislogy,
Chemistry, Physics, Labware And More - $3.00. National
Scipntific Products, inc. 216 Mouniam Road. Seymour, CT
5443

BOOMERANGS . .. PRO-RETURN. HETECH DESIGNS!
Inzredible Returns, Unique. Collectible. World's Baxzt! FREE
Catalog. BOOMERANGMAN, 18081 3rd, Monroe, LA
120N -4222

LETTERS from Santa Claus. Send chid's name, age. $6.
Mannetie Hall's Mook, 13775 Guemehill, Guernesille, CA
G5445.

GUARANTEED-portraits  painied from  photographs.
Mone Studio, 110 Aathburn Road. lslinglon, Ontario, M3A
1AT Canpda,

FREE catalog-unique gifts. books, jewelry. personalized
items. move, Pafricia Stephans. 130 East 57th Streat, Now
York, New York 10022

COUNTRY WOODCRAFTS snd BRASS Handmade carved
ghatves and holders. Personalized brass lags. Color bro-
chures. $2.00 (relundable) J. Siwan Gitbware, 6 Division
Ave, Bluapoint, NY. 11715

LIGHTBULB SAVERS! Lamps Last Ten Years. Aeusabile
Guarantesd. 31000 for Six. AMinity Place, 3080 Ash,
Harveyville, KS 66431

SLICK 50 FOR LESS. First can only $31 prepaid. $33 COD
(PRICES INCLUDE SHIPPING) Cuantity decounts. DEAL-
ERS WANTED IM ALL AREAS. B & J SPECIALTIES, P.O. Box
T8, Ban Jose, CA 96150 or 1-800-LESS WEAr (1-800-537-
TR (In CA 408-26-SLICK. )

IS IT trua you can buy jeeps for under $200 shrough the
U5, Gowarnment? Got the facts today! Call 1-312-742-1142
Eni, T133

SLICK 50 GUARANTEED LOWEST PRICE! See our full
page ad this msue or call 1-800-525-B624 In Cald. 1-800-233-
9558,

{Continued on next page)



AUTOMOBELES
[Continued from
BUY Governmen! ssized & surphus vehicles from 5100,
Fords, Chevys, 4x4's, elc. For Info call (B02) B42-1061 ext,
oar

COMBUSTION |eak tester, $1995 guaraniesd. Parsanal
Hoeds, Box 326, Woodhavan, bR 48183

FREE AUTOMOBILE SECURITY CATALOG: Larges! se-
lection available. Do-h-Youwrsedl Pagers, alanms, hoodiachks,
glass detectons. Allow 4 weaks Immediate Deliery. Send
$1.00. Automotive Security Eguipment. Dept. 2, P.O. Box
382, Plaimdew, New York 11803

BMW - Jaguar - Mercedes - Yachis and other confisca-
thons. LS. Customs Buyers Guide $4.95 plus $1.00 handling.
FiH, B08-P810 Clearlake Road, Cocoa, FL 32822,

SAVE Money Increasa Mileage 20-30+% Add Power and
Imgrove Engina Performance Extend Engina Lite Eliminate
Knocks, Pings. Write: MAL Box 2171, Spokane, WA, 88204

RED HOT bargains! Drug dealers’ cars, boals, planes
repn’d. Surplus. Your Area. Buyers Guide. (1) B05-887-8000
Ext. 5-20024

SEFED IN GOVERNMENT NARCOTICS RAIDSH Auwtoms-
biles _ . . Vans .. . Boats .. . Fumitume . .. Thousands other
itama. Bary Dirt Cheap - Ressll for Big Profils! FREE informa-
T 216-453-3000, Ext. AR3SD

AUTO Tips Prevant Breakdowns £2. 137 W. Richer,
Clowvig, CA 83812

“TRICKS OF THE TRADE" Book by veteran suto mechan-
i §12.95. American Pacitic Publishing. 16137 Sherman Way,
F212-PM2 Vam Nuys, CA §1408

SAVE MONEY incrasse Mileage 22-30+% Acd Powar and
kmprowe Enging Pariormance Extend Engine Lite and Elimi-
nwm Kriocks Pings Fres Info: MAPM, Box 2171, Spikane,

A BE204

FUEL FROM WATER. Energy independence with hydro-
gen. Amaring Iree report Meril, Box 5363, Louiville, KY
40205

SAVE MOMEY by detecting possibée problesms. Ussd Car
Buyers Guide-Chackiist halps evaluate car you are consider-
ing. 5495 CAG Associates, Bow 611/FPM. Mabketon, GA
0054

VAPOR Carburator Triphes MPG, Free information, H&A,
R2 PV, Bowling Green, MO 63334

AUTOMATIC HEADLIGHTS LIKE CADILLAC! EASY instal-
lation. Viron, 8312 Santa Ana Carryon, Suite 200A, Anaheim,
CA S2807T

AUTO REPANR GUIDE-This 360 page guide can save you
hundreds of dollars in costly repair bills. Shows how to do
mast repairs yoursel. Fully dlusirated. ldeal for bath Rovice
and axpert. Satisfaction GUARANTEED. Send $1385 plus
53.50 for shipping 1o: Amold Dye. 33 Briarcroft, Kileen, TX
TH542.

ALUTO SUPPLIES & EQLAPMENT

LEARN HOW TO SAVE
UP 1o 50% of modne on gasoling and car éxpendes. This book
can pay for ibsall the first lime you read it Send Money Ornder
for $12.85 to: Fox Fire Associstes, 11496 Luna Road, Sulte D,
Dalias, Texas 75234

MISSING A HUBCAPT We Can Replace it 150,000 In
Siock Lowest Prices 1940 1o 1968 New/Used American,
Forpign. Truck, ALY, 00D Weicome, 407-851-3348, HUBCAP
WORLD DRLANDO, 1418 Tropical Ov., Building 1023,
Orlando, FL 32809

AUTOMOTIVE Electrical Trouble Shooting Guide. 5300,
Tople, P.O. Box 13262, Ardington, Tex 78013

TRUCKS, PARTS & SLIPPLIES

AERO-CAR Amazing Hovercral buill easily with ordinary
tools. Lawnmower engine power. Carrles oné man plus
Hovars, llies forwarnd, backwarnd. Sideways over land'snow/
walter. Complete conatruclion plans and brochure. $10.85
Agrg-Projects, Box 5118PM. Clinton, Mew Jersey D8E0S,

TRUCKERS OMLY OVERDRIVE magazing can give you 100
rew trucking job and business opportunities, plus 1 free
igsua of OVERDRIVE. Then, if you ke i
$14.57 lor a one year subscription. But i you dan't find it's
emrything wa say il is—eimply wiita "cancel™ an the invoice
and redurn it, Enclosa this ad with your nams, sddress and
phomne numbier for Free issue. Mall to; OVERDRIVE, Dept
OVOSm, P.O. Box 3187, Tuscaloosa, Alabama 35403,

LEAKING METAL ROOF? Guide for PROVEMN DOJT-
YOURSELF Lask Repair using Long-lasting Economical
matarials, Grest for RECREATIONAL VEHICLES, 100! Sond
5765, HomeOwner Service Company, Suite 521, 1539 Morh
Ching Lake Boulevard, Ridgecresd, Ca 88555

BICYCLES, SUPPLIES

MOTORLZE YOUR BICYCLE! FREE Info LSASE. Box 5407,
Ventura, CA 53003,

BARTLETT Flying Savcer Uitra-Light Hovercraft Featured
In Docurndntary Film, “Force Beyond * Powered By Oedi-
nary Lawn Mower Engine. Complede Plans $10.00 Sand To:
Herty Barllett, P.O. Box 1588, Siverdale, WA 58383

DUCTED FANS - Design and Construction detadls. For
mircratt or hovercralt, $8.00. B.A.RLS., P.O. Box 118, Moss
Beach, CA S4038.

PICNIC TABLE: Siowsway Plenic Table is a clever one-
pieca design that folds like & scissor for convenient sorage.
Easy 10 build. (PC-1716-85.25). Send order to: Popukar
h;mnl:s. F.0. Bax 10174, Radia City Station, Mew Yarik, Ny
109

CH'S, RADIO & HAM EQLAPMENT

DIRECTORIES: Secrst Scanner Frequencies! Federal
Aganches, ebe. Bhg Catalog. CRB, Box 58-PM. Commack, MY
11725

SCANNHING RAadios, Marine Radios HPR, Box 19224PM,
Danver, CO 80219

MOTORCYCLES, MOTORSCOOTERS &
SUPPLIES

GO-MARTS fectory derect for $30.95 1o 5239.95 complate
catabog §1.00. Schmieder, P.0. Box 142, Springtown, PA
081

GO KARTS, Minibskes, Atv's. Kits, Parts, Engines. Lowest
Prices. Larges! Selection. 80 Page Catalog 8300
Refundable. Kar! World, Dept. G, 1488 Mentor Ave.,
Painesville, Chio 44077

MIN-BIKE Kit — $48.00 Two, Thooe and Four whesl ATV s
plus Engbnes and Pans 1888 Wholesale Catalog with 2% 1o
B0%: Discownts — §2.00. Karts & Kits, P.0. Box 548, Clostpr,
Mew Jorsay 0TE24-0548

CB MODIFICATIONS! Frequencies, slders. FM, amglifiers,
ok, kits, repairs, high-performance accessores. Calalog
52 CBCY, Box J1500M, Phoenix, AZ 8506

SECRET CB manuals, modifications, acosssories. Cata-
tog $2. Sedman Enderprises, POB B189, Corpus Christi, TX
TeaE6-8189. (51 2853-2605.

ELECTROMCS

CORDLESS Electronic Soldering Inons with Fecharger.
The Computer Aoom, 522 Birch Circle, Antigo, W 54409

BUGGED? WIRETAPPED? Find out fasil Countermea-
sures aquipment catalog $1. Capei Elecirenics, Box SA9P,
Bayfald, GO 81122

MOTORCYCLES SERVICE AND REPAIR MAMUAL
#16 Peges 1200 illustratons The labest lechnology such as
turbocharging Electrones fuel injection electronic ignition
Dilagmeosthc

DETECTION - Surveillance, Dabugging, Kits. Latest High-
Teeh. Catalog £2.00 Detection Systerns, 2515 E. Thomas, 16-
BB4B, Phoenix, AZ 85016

technsgues and methods thal can be applied to
all moto $22.00 + $4.00 PRH check or money ondes
RICECO, 1018 Mew York Ave , Dunedin, FL. 34698-6501 FL
Resd. Add 6% Tax

SAVIATION, HANG GLIDING

DESIGN-Build Alrplanes, Hang Gliders, Simplibed publi-
cations brochure $1.00. McCoy Alreraft, Suite 243, Bax J,
Manhatitan Beach. CA 90266

AIRCRAFT MECHANIC IN 1 YEARI Unigue prectical traan-
ing because cur school is combined with our repair station.
Classes starting January, March, June, Septermbar, DAKOTA
AERQ TECH, Hector Field, Fango, ND 58102, 701-237-5305.

WICKS AIRCRAFT SUPPLY Homebuildars Catalog $5.00.
Tubeng, Composites, Hardwane, BO0-221-0425.

§10.00. Aobin's Rolors, Box 187, Rapkd Chy, Ml 48678

AIRBOATS—Hovercral, Comphated Models. Plans, Kits,
Propefiers, Engines, Supplies. Catalog 5300, Sporiscral,
Box PM, Mesker, Oklahoma T4855

MIMIATURE Elscironics ik James Bond. Catalog $2.00
FAF Enierprises, POB 51272, Palo Alto, Calif. S4303

LASERS, from 588,95 Write: MWK Industries, 9852 Katefla
#340M. Anaheim, CA 2804

HARD-TO-FIND ELECTROMNICS for private investgaion
and security professionats! Send 4 stamps for catalog Mow!
Hunterex, Box 12922, Winsion-Salem, NC 27117,

ELECTROMIC Wits! Voice Disguisers! FM Bugs' Tels-
phone Transmifers! Phone Snoops! More! Catalog $1.00:
XANDI Emctronics. Box 25847, Dept. 238, Tempa, AZ 85282,

MEDICAL LATEST Products. B0 Schamatics Portolio. §20
All Or §1 Rafundable - For List. interpolisp, 370 Altair Way -
277, Sunmyvale, CA 94085

UNIVERSAL mulli-voitage  laboratory-axperimenters’
power supply, Write lor brochure, Pepperki, 527-10th
Streat, Sparks, Nevads F9431-0811

TELEPHOME TAP and Room Monstor. RIANGE UNLIMIT-
ED 1-800-633-TAPS. £3.00 Catalog. LISTEM, 602 Elgin,
Muskopes, Ckla. T4401.

PARATS: Army Jeep and truck parts. Spate Parls &
Equipment Co., P.O. Box 751, Lexingion, Kentwecky 40587-
arst

ALTERMATOR'Gensrator  Rebullding Book. Price:
Hadelund Engineenng, Box 26044, Las Vepas, NV 88126

BRITISH sporiscar paris - Healy, Jaguar, MG Triumph,
Catalog §7.00 Sports Classics, 512 Posl Road Depl. PM,
Darien, CT 06320, {200} 855-8731

COMPUTERS & SOFTWARE

PAOPELLERSE - for Hovercraft. Ultrabghts, Homebuilts,
Wind Genesators. Information 5200, Asrotec, Rt 1 Bom
1025, Quinlan, TX T5474, 214-447-2090

AIRBOATS, Ulralights. Propellers, informations $1.00.
Askey Propalier, 85154 Oid Denlon Hwy., Keller, Texaa
TE248. (817} 431-160.

RESTORE Leather, Winyl Write, call for Fros Booklel:
Color-Plus, Box 404, Kearny, MJ 07032, 201-858-4708

PROTECT your wvehicla's windshield from snow, ice and
frost. Frae details: Lionhouse, 612 Cescade Road-Dept. MO,
Pitisbungh, PA 16221,

ILLUSTRATED step-by-step Tune-up procedures. [Dook-
bet) $3.00. Gunter Drachenberg, 6850 West Seward, Miles,
Hlinois G648

MNEW breakthrough ol soditive product. Send lor free
details. SUPERIOR FRICTION REDUCTION, 2115 10th
Avenue South, Great Falls, Maontana S3405

SUPER GASOLINE SAVINGS books. List £1.00 (refund-
abla). AONRDCD. Box BOZ13, Phoenix, AZ 85060

SPAGE AGE PROPELLERS - Revolulioniry composile,
Fendlar, ground adjusiable pilch. §75 credit for sny prop.
Warp Drive. P.O. Box 701, Dopt. PM, Cloar Lake, WA 504268,
[515) 357-6000

HASA embleme, toys, gitts, collectibles. Catalog 5$2.00.
RAptundable. Collector Trends, Box 361, Dayton, Ohio 45409

HOVERCRAFT Plans ANl Sizes. Catalog $1.00. Universal
Hovercrall, Box 281, Cordova, Minois 61242

APPLEWORKS Tempilates jor School Counsslors or Ad-
ministraiorns each $20.00. Fussel Jones, 401 Brookhsll,
Paduceh, KY 42001

FREE Cormguter: §1.000 + at home while larming Com-
phhmm$13_ﬂﬁ.J.Ljn¢h. 21848 PacHic Hwy. 5o #1121,
Federal YWay, WA 98003

FREE Programs'! IBMpc's/épplesCommodoresTIS6-48/
Adam/TRES0's. EZRAETRA, Box S5222MCT. San Diego.
g2105.

FREE IBM S0FTWARE
MNEWSLETTERS, lech help. mode, 33,000 members. Send
§10.00 for 1 year mambership to: BM Compatible Users
Group, Box 260812, Ft. Lavderdale, FL 33329, 305-434-4809

SOFTWARE: Inexpensive progrems for PC's and clones,
Wide variety, Free Catalogl Send name, address to: (FM2)
Goftware Selecton, Box 8, Careton Place, Ontarto, K7C 3P3
[{Canada)

{Continued on next page)
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COMPUTERS & SOFTWARE
lmmmﬂg

WIN ANY LOTTO! Use science to predict winning #'s. #1

program Malior-wide, IBMCompatible PC's. $19085 Call
Mow! Visa, MC 1-800-456-5825

FANTASTIC BARGAINS in Saftware hor IBM COMPATE
BLES, APPLE, COMMODORE. Send $2.00 for sample disk
and catalog refunded with ordes. Computes Companaon,
ASEY2 Fig, Aoom 106, Lancagter, CA 00534

SATELUTE - TV

172 TRAILER PLANS Motorcyche, Utility, Car, Consiruc-
tion-Strong. Streamlingd, good keoking, easily buil. Catalog
$4.00 (Refundable). Tag-Along, Box 15107, Salem, OR 97308

TRAILER PARTS

TRAILER Pars Many Hard To Find Pars 52 Page Catalog
$2.00. Oypers Trailers, 1686 Aubum Rd., Rochester, Michigan
48063,

TOOLS FOR SALE

BOLTS, SCAEWS, TOOLS, WHOLESALE, MRECT. Gluar-
@veed. Catalog §1.00 (Refundabée). Camelal, Dapt. 44, Box
€5, Brislol, Wisconsn 53104

REVOLUTIHARY Saw Wranch Design replaces both open
end & box wrenches. Stops rounded comars an nuls and
scrapped knuckles. Lifetime Replacemant Guarantee. Send
$1 for brochurestactony direct prices. Camioc Teol Co., PO,
Box 5262, Pleasanion. Ca. 4558

mwm;

“MAGNETIC" screw-bil nalder . . . hor alectric drills §4.95.
Solutions, Box T218, Stateling, Mevada B9448. (10 for $40.00)

FREE CATALDG - Systama, Lipgrades, SBAVE 5358 Hous-
ton. Uniden Chaparral, Etc. SKYVISION, 2017 Collegeway,
Fergus Falls, MM 56537, 218-T38-521

MMMm

“SCRAMBLE FACTS" Call 718-343-0130 to hear a 3
minude weekly program on The labist developments in the
satellite industry.

BOAT KITS - FLANS - PATTERNS - Plywood -Wood Epoxy
+ Fibarglass - Steel - Aluminumn - WORLD'S LARGEST
COMPLETE LINE - 870" Sadlboals - Poweitoats - Crulsers-
Sportboats - Houseboats - Hydroplanes - Tunnedhulls -
Runabout - Duckboats - Canoes - Kayaks - Dories - Danghies -
Multihulls - SEND FOR CATALOG $3.00 (Airmail $5.000
includes Supplies Catalog (Epoxies Fiberglass-Flatation
Foam|-BOOK  “Amateur  Bostbuilding™,  $8.00
CLARKCRAFT, 16-F Agualane, Tonawanda, NY 14150

TV, VIDEOS & VIDEOC EQUIPMENT
NOTICE: USE OF CERTAIN [TEMS IN THIS
CLASSIFICATION REGUIRES STATION
AUTHORIZATION.

BOAT KITS - SAIL 16'-3)° FIBERGLASS. Save hall,
Arnyone can assemble FREE 48 page catalog. LUGER, Dapt,
BC-104, P.O, Box 1388, 51 Joseph, MO 64502, 1-800-B0AT
KIT in WACK: (BY6) 2335118

CABLE TV CONVERTERS. Sciantific Atlanta, Jerrald, Oak,
Zenith, Harmlin. Many others, “NEW™ VIDED HOPPER " The
Copy Killer”. Viga, MG & Amex. 1-B00-E26-T623. BAB inc
4030 Baau-D-Aus Dr, Eagan, MN 55122

CABLE TV Convertars, Filters lor beeping any channal, 1-
IIHTHEISE

TV, Tynabla Noich Filters, Brochure $1.00 DK Video,
Box BVG025. Margate, FL 33063, 1-{305)-752-3202

CABLE TV CONVERTERS Wa sell only the best low prioes,
wee shap 00D, 5200 for catalog. Ace Products, P.O. Box 582,
Dapt. M, Saco, ME 04072 {207) 9670726

CABLE T.V. PRODUCTS - We REPAIR, TRADE, Buy and
Sell. Call Sat Serv 1-612-541 4883

CABLE TV CONVERTERS - FREE CATALOG - ARIZONA
VIDED, 3561 N. Campbell. #310-K, Tucson, Arizona, B5T1S,
{602y 323-3330,

DECODERS, Descramblers, gadgets. Free Catalog. TCE,
Bow 343, Brookiyn, NY 11230

BOAT PLANS - PATTERNS - KITS - Hundreds of designs -
155" - Sailboats - Powerboats - Sportfshers - Houseboats -
Rowboats - Duckboats - Bassboats - Canoes - Kayaks -
Hydroplanes - Daories - Boatrailers - Simphe construction -
Proven ingtructions - Tremendous savings! Giganlic 180-
page CATALOG $3.00 (%4.00 Armail) - Includes Free “Boal-
buibding Supplies ™~ catalog - Fibergiass - Fastenings - Ghues -
Books, Aevalutionary “Poxygrip Poxyshield ™ marnusl §2.00.
GLEMN-L, 9152 Aosscrans, Box 1B04MP, Bellllower. GA
BOTOE

EVINRUDES - MEW 1587 Bargains - Top Brands . . all
sizes ... $200 handling ... Scoli McCulioch parts ..
Electra Mariea, 610 Marick Road. Lynbrook, New York
11563

AIRBOAT PLAMS, PROPELLERS, PARTS. Mew 18 page
info §1.00. RMA, POB B4TE Morgan, UT B4050

AIRBOATS, ENGINES, HULLS, PROPELLERS, COMPO-
HEMTE. Your one stop source list $4.00. Don Snyder, Box
122, Maltland, FL 32751

POWER Tools At Discounl Prices, Makita, Bosch, Freud,
Free Catalog Beaver Tool & Supply, P.O. Box 8047, Green
Bay, Wi 54308

UPHOLETERY Sewing Machings with Walking Feit, Coim-
plate raady 1o usa-only $570.00. Thompson Model PW201-
AVALABLE FROM YOUR LOCAL DEALER, or order direct
{Master Charge-Visa) Datho Mig. Inc., P.O. Box 12110,
Lubbock, Texas TRASI-Phone: [B06) 744-6774

MACHINERY, TOOLS & SUPPLIES

TUBING, square and rectangular. S1eel, ' = 19102 x 2,1
% 2 to 1'% = 3; Lisl and prices Struciube, Depl A, 5408
Brechsville Rd., Brockgville, OH 44141

& METAL Cutting Lathe $109.80. Taig. 15048 Proctor,
Industry, GA 91746

BEST Prices. Woodworkars Machinery Cataleg. Froe.
McKifligan, PMCEE, Johnson City, N.Y, 13790

SMALL FOUMDRY Fumaces, Supplies. Free liberatune.
Pyramid Products, 3736 South Tth Avanue, Phoanioy, Arizons
a5041

LATHES, Mills. Tools. Mew catalog $1.00. Blue Ridge, Box
36V, Hurmicane, WV 26526, 204-562-3538.

LATHES - INDUSTRIALHOBEY FROM $325.00, METALS,
SUPPLIES. LARGE CATALOG $2.00. CAMPBELL TOOLS
Iird YEAR. 2100-0 SELMA RD., SPRINGFRIELD, OMID
45505, 1-513-322-8562.

STEEL, Aleminurm, Brass—Shesl, Bar, Shop Supplies,
Flans. Write: CEI, RR1, Box 163, Cameron, L 51423,

SCREWDRIVING BITS, “Waorld's Greatest Selection™.
Shockey's, 3841 LongPord, Dayton, Ohio, 45424-2940

CABLE TV Descramblers'Converiars. Yaar warranty, Cat-
alog 52.00 (refundablel. Lee Electronics, 527 Third Ave,
Suite 2Z8PM, Now York, NY. 10018, infaermation (212} 883~
3544; Orders 1-800-622-1101,

BOAT DOCKS desipn and build your own with our drilled
and walded comars and joiners. Info. and prices. Northam
Lift, AD 4, Fulton, N.Y. 13068

CABLE DECODER SCHEMATICS Build your cwn. Mo
checks £5.00 ATG, POB 321, Darby, CT DE418

ATHLETIC EGLEPMENT AND BODY
BUILDING COURSES

SEE military hisiosy a8 it actually happenad® World War |
ihrough the Falklands campaign. Ower 300 titles on video-
cassette. Send $1.00 for dlustrated catalog. International
Historic Films, Inc., Depd. 5TA, Box 26035, Chicago, IL 60629,

VIDED sender no wires watch TV in any room evan on
patio. $68.85 plus $5.85 shipping. MO, Ck, C.O.D. to- Video
Gender, 481 West Willow #103P, Long Beach, CA 50806

CABLE TV DESCRAMBLERS, converters, fiflers, and
more. FREE 14 page catalog. TW Cable, 12062 SW. 117
Court, Suile 128, Miami, FL 33186 B00-442-8333

BEATLES COMCERATS on VIDEOTAPE Shaa Stadium.
Tokyo, Washington, Magical Mystery Tour $10.00 each all
four $30.00 plus 5250 shipging. VIDED WAREHOLUSE, Box
1181, Mephene, MJ 07753, 1-800-Z37-3064

VIDED MOVIES GATHERING DUSTT We trade lapes of
like vatlue The Video Club, Box 467, Ottsville, PA 16842 Frea
Inia.

VIDEC TAPE REPAIR KIT Permanantly repasr your VHS or
Beda tapes. Easy instruclions. B8.95 plus 51.00 handling.
Califprnia residerts add 609% sales fae Eli Carson
Company, P.O, Box 1216PM, Culver City, Callf, 00233

BIGGER, More Powerlul Muschas - iasier!! Free Booklet!
Univeraal, Box 66844, Delrosd, Michigan 48240

LUMBERJACK chain saw sawmilts- power-lssd. Brown
Enginesring, Box 40, West Point, GA 35285

BAMDSAW or circular dimension sawmsll 5-25 H.P. parts
of Wils available, build $1500. Literature $3. PMans $25. Sado
Consiructors, 79 Forbes 5t., East Hartiord, Ct. 06108

QUALITY PARTS CLEANERSE for lhe Professional and
Home Maechanic. Free Catalog. Build-All Corporation,
W14508 Bobolink Ave., Menomonee Falls, W1 53051, 800-
558-2148, 414-252-3230

KUMG-FU Frea Lessons. Sand §1.00 for Postage. McLisa,
Beooe 1755, Dapt. PMBEL, Honobuly, Hawas SEG06

MUSCLES Awasome Bulk-Strengih Fast! Free Details.
Trimd, Box 123447, Raleigh, NC 27605

SAVE on Bodybullding Supplements! Free Catalogl
Vimmina, Box 20T3-A. Raading, PA 19608

LATHE - MHLL - Orifl Precision 17720 Three in One
Machine Tool, 2aHP. Maber, Hesvy Cast Consiruction,
450LBS. Delails (206) 8470257, Shop-Task, Box BBATT,
Derming, Washinglon 8244

ATLAS Lathe Parts Accessones, HERMAN, 9308 NW 60th
Streat, Tamarac, FL 33321

BANDSAW BLADES, Any Size, Free lierature King Sew,
6541 Tidewater Driva, Norfolk, Vieginia 23509

SPORTING GOODS AND EQLEPMENT

WHITTY'S original goll clubmaking tooks, Bax 33170,
Escondedo, CA G2026. (619) 488-5201

FISHING, TACKLE, LLRES

FREE Sinker Mold Catalog over 100 molds 25 shapes.
Carman's, Box 220PM, West Mewion, PA 15089

GUNS, DECOYS, HUNTING

VIDEDQ TAPE REPAIR KIT. Ousck, permanent repsrs 1o
broken VHS or Bela tapes. $8.85 Safistaction Guarantesd.
HNina Enterprises, 9023-8 MNina, Omaha, NE 68124

HOW 45¢ VIDED MOVIES! No membership fee. Mo daily
charge. Thousands of tilles available. Application/catalog
$300 refundabla. J&J Video Co. T Michell, Dept VCR3,
Providence, Al 02907

CAMPERS & TRALERS—KITS, PLANS

MOTOR Home Plans §29.85 MC Harte. P.O. Box 1387,
Thonolosassa, FL 33892

BUILD YOUR OWN - Trawal Trailer - Filth Wheesler -
Motorhome - Camper - Pickup Cover - Plans - Palbems - Kils -
GCatalog $1 - Gler-L A-V's, 9152PM Rosecrans, Box 1804,
Balfiowes, CA S0T06.
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HUNTERS and Trappers Free 104 Fage Supply Catalog.
Southeastarn Dutdoor Supphies, R-3 Deptl-PM, Bassatt, WA
24085

BUY WHOLESALE] 184 PAGE ILLUSTRATED CATALOG
OF REFAIR PARTS FOR POWER AND NON-POWER OUT-
DOOR EQUIPMENT. Pans for Small Engines, Lawn and
Garden Egquipment, Chatnsaws, Karts, Minibikes, More
Includes Service Manuals, Specialty Tools, Accessories
Send $4.00. Sav-On-Parts, P.O. Box 45231, Depl. P,
Somarvill, MA (2145

SMALL ENGINE TROUBLESHOOTING GLIDE Send §7.95
fo: Ezion Enterprses, P.O. Box B9, Framont, OH 43430

WANTED - DETROIT DIESEL 148 INJECTOR CORES. Call
Pops Huniber, (B00) 321-4234

GERMAM Lathe 512" High accuracy. Wnbe: CAR
Indusirial, 5550 Cerritos #F. Cypress. CA 90630, (T14) 985
55

MULTF-DRIVER: Converts slectrical drill o power scrow-
driver. Ballbearing chuck adjusts to any screw, holds se-
curely! 8 setting depth control, countersink capability| 4 bits.
$6.95 Frow Catalog! GATEC Enterprises, 45 Bridge Sirem,
40 Pedham, NH 03076

TUFF-MATE A.5.P. Molds, machimes and much mora,
MEW1 Read Plastics classification.

SAVE UP TO 30" on your Feed heating & cooling cost!!!
Flegsort shows you how! Wite: Alrco, 2519 Melody, Newport,
AR 72112

BACTERIA GENERATE ELECTRICITY inexpansively, usa
organic wasta' 130 volts possible. Now you can make a
genanatar yourself. Simpls instructions + report $5.00 Order
MHowe! Famaly 8.0, Enterprises, AR2 Waterville, Nova Scolia,
Canada BOP 1V0

FREE ENERGY! Fual-less Molors and Genertors! Amarz-
ing Principles and Detalls. H&A, RZEF, Bowling Green, MO
63334

SOLAR & ALTERNATE ENERGY

SOLAR, HYDRO-ELECTRIC, WIND POWER equipmant
CATALOG. 53.00. U.S, 3600 lorsign, WESCOD, Box 836,
Redway, CA 35560,

{Continuad on neal page)




SOLAR & ALTERNATE ENERGY
from

INSTANT Ethanol you can make at homae. Legally!! Save
big Tuel costs. 30 page AL Manal 5500, JPs 94
Knightsbridge. Schaumburg, L 81950004,

SURPLUS SOLAR CELLS, panels. Huge selaction! Cala-
log $2--Retundable Applisd Photovoliasics, Box 2773,
Staunton, VA 24401

LOG CABINS & "A" FRAMES

FREE LOG CABIN playhouse plans with purchase of
UNIGUE, EASY 1o build slabwood furmnifure plans. Enclosa
£5.00 1o: COUNTRY GROVE, Dept. PM10, 3131 Basford Rd |,
Fraderick, MD 21707, HURRY! LIMITED QUANTITY

FOR THE HOME

COMPLETE Solar Elactnc Genesator (Pholovoliaic) Cata-
log. Inchudes AY, Cabin. Home Kits, Solar Powered Walk-
lites. Straatlights, Flashlights, etc. $3 00, SOLAR SURVIVOR
BHOP, 323 South McComas 5t., Wichita, Kansas 67213, 316
5422455 &

HOME CRAFTSMAN

MAKE WOODEN TOYS, whirligigs, doll houses, clocks,
it Bomes. wiather instrumenis, crabs, furmitune with our
plans, paris, kils, books, supplies - Catalog $1.00 - (614) 484
#4363 - Cherry Trea Toys, Balmont, Ohio 43718-0369.

WOODCRAFT PATTERNS, Winomifts, Wishing Wells, Bird
Houses. Feeders, Flying Duwck, Pheasant, Ouidoor Planters,
Catalog $1.00 Crafters, 11640 US. 27 Morth. DeiWit,
Michigan 48820

FAVORITE WOOD TOYS, Patterns, Parts, Wheals, Catalog
$1.00. Toys and Joys, Box 628M. Lynden, Wash. 98264

MESSY GARAGET Book givis detailed steps 1o a beauti-
ful gerage. $595 Money back guaranies.  Walson
Publishing Company, Box 270483, San Diego, CA 82128

ARTS, CRAFTS, SUPPLIES

BATTERY CLOCK MOVEMENTS. Below wholesale, cata-
log §1.00 (refundabla). ¥ankee ngenuily, Box 113M, Allus,
0w 73522

CLOCK WORMS. Wood clock blanks, rockhound sup-
plies, it buckles. cut stones, etc. Wholesale catalog 25¢
Elpuide Corp., BOG' % 10th Strewl. Wheatland, Wyoming 82201

COLLECTIBLE Art. Birds, Dogs, Duck Stamps & Prinis.
Catalog: 52 00 P & H. Depat, Dapt. PM28, Sullivan, IL 19451

STAINED GLASS SUPPLIES: EXCITING BSUPER
CATALDG-PM $31.00. CORAN-BHOLES INDUSTRIES, 509 E.
SECOND, BOSTON, MA 02127,

PLASTICS

CASTOLITE Ligusd Plastics. Crystal clear, colors. For
casling. ambadding. coating. hberglassing, repaining and
reproducing with our Mokd Making Supplses. Catalog $2.00
CASTOLITE, Dept BAMPM, Box 391, Woodstock, L 60054,

“GETTING Started in Stained Glass.” $1.00. Whintomarne,
Box 20657, Hanover, Mass 02339

COMPLETE CLOCK KITS FROM 35.90! Music movemenis
£1.95! Componenis. plans, apoxy. prinis - owar 800 clock-
making itams! Wholesale catalog $3.00 (credited). Steetar.
PO, Box 463P, Andgwar, MJ 078270463

FREE Samgpile “Rapid Set Liqusd Plasiic” PROVEN wvhiver-
sal need Sea to appreciate Tuhmate'Chamiok, inc. Drawer
1038, Washingion, MO §3090- 1035

DO IT YOURSELF

FULL-SIZE PROFESSIONAL PLANS - Catalog $2.00. Crvar
200 profassionally designed pland for bailding fumilure,
Traditional, Early American. Furniture Dasigns. Inc, CP-88
1ERT Elmdale Ave,, Glenview, IL B0025.

OVER 200 WOODCRAFT PATTERNS! Creats profitable
shelves, mirors, rafks, nowellies, purzles, slphabets .
morel Patlerns Plus wooderall calaldg §7.00. Salisfsction
Guaranteed! Accens (JP-108), Box T387, Gonic, NH 00887

STOF pegbosrd ook fallout! M-Clips fit all pegboard.
Guardnteed parfec! solution. Froe sample or 50 clips for
54 45 postpaid. Astech, Box 6298, Lawrenceville, N.J 08648

MAKE Your Own Redwood Decordlie Wedl Pump For
Lawn Or Garden. Free Informatson. DML, Enterprises, P.O.
Box 2022 PM., Sun Gity, Cal. 82381

WOODWORKING PROJECTS for business or pleasure,
send S2.00. P.0. Box 155 Clifton Springs, MY, 14432

PROFITABLE "COUNTRY CRAFTS" Made 52,000 ong
woakend. 120 full mze patierns, plus details, kechnigues,
cnly §7.00 jrefundable). Hariville Woodcrafts, PMa10, 12355
Markel. Hartvill, OH 44632

COUNTRY WODDCRAFTS - 50 Selected Pattems, 55,00,
Willisn Piths, Box 18130, Spartanburg, S.C. 29318,

PADDUCE MINIATURE FIRING CANMONS econamically
using woodlathe, handiogls, common materials. Ptans
32000 TISResearch, POE 1501, Cambridge, Onlario,
Canada, N1R-TG8.

PVC PIPE FURNITURE Flans, Kits And Supplies Free
Brochure. Casual. Box 208, Tewksbury. MA 01675

TUFFMATE RSP “Youll be amazed for lide" Fead
Plastics classification,

CAPFTAIN'G BED. Greal for a child's room! Bulld this
economical 3-pleca unit wia dresser. desk and bad. The bed
is surrounded by guardrails and fits sacurely alop the 4-
dramer dressar and desk. Also contains sheives tar books
and plenty of space for doing hormdwork, reading and
wriling. PC-1850—%8.95. Order plans fram Popular Mechan-
ics, Box 1014, Aadio City Stetion, Mew Yok, NY 10701

WOOD, WOODWORKING

METAL Electroplating Kils, complote, §17.95. inlopak
£1.00. Judsonco, Saraloga. Charokes, lowa 51012

GROUND OPERATED GUTTER CLEANER to 1011 Easy ta
find parts and assemble. Flans §$3.50 JoyKieen, PO, Box
2663, Everatt, WA 58203

BELT BUCKLES for coins or stones, spaciafly buckles,
jewelry mountings, cut stones, clock works. Wholesale
catalog 25¢ Eloxite Corp. 806"z 10h Streel, Wheatland,
Wyoming 82201

RADON TEST KIT, Everything neaded 1o test your hame
tor radon, Send $16.00 to: Radon Protection Sarvices, Dept
E, PO, Box 158, Hummaaisiown, PA 17036

ELECTROPLATING. Complete Textibook Eleciroplala
MgtallicsMonmelallics. §11.85 Detads Fres. Tropis, Pakm
Blay, FL 32806-00485

INSTALL YOUR OWN IN GROUND SWIMMING POOL for
&2 low a5 $1,685.00, Cheswick Pools, Rt £28, Cheswick, PA
15024, 412-274-6400

ARROWHEAD Mak:ng. Inexpensive Hobby, informaton
$1.00. Commons Crafts, Box 5012-M, Condral Pami, OR
TS0z

4321 Catalogs Listed. Sources for Amyihingl $5.00.
Direciosy, Box G2452M, Atlanta, Georgia 30314

CENTRAL VACUUM SYSTEMS mnslall Your Own clear
Miustrated instructions, brochures. pars st £7.00. WBS, 19
Harbor Ave, Mashua, NH (3060

LEATHERCRAFT Supplies, tools. kits. Catalog $1.00 {Re-
fundabde ) Crafter, Tombean, TX 75485-0689

TUFF-MATE RSP Amaring mew material CRAFTS-
MAN'S DREAM. Read Plastics classification

CARTOOMNNG, COMMERCIAL ARTS,
SIGN PAINTING

CARTOOM for Fun and Monay!!! Free Bookle?!!! Canoons,
Box 408144, Dotrod, Machigan 48240

LEARN Sign Painting, Pin Siriping. Free Catalog
Kautmann Company, Cenlertown, Messour G505

FREE lLessonsBooks Sign  Painting,
Nutwood, 38400 W Pine, 51 Louis, MO G306

LEARN SIGN LETTERMG 1 Hour Video. Special §29.95.
Video. 513 Hawthorne, Fi. Weyne. IN 46808

SEMD 53 1o Hamis, 2906 Southwest Penander, Portland,
Cragon 97201-X For “Cartoons” Book! (Plus Instructons.)

Pm.sl:ripmg

MODELS, MODELS SUPPLIES

AADHD COMTROL Airplanes. Boats, Hale opters, Supphes
Big Discownt Catakog $5 00 (Relundable). Modelers Supply.
Baox 3100, Eclectic, AL 35024

WORKING Steam Modets. Kils Assembled, New Slunning
34 Page Ful-Color Catalog $4.85 Refundable. Cwer 100
Maodels Tractors, Trains, Cars, Stationary Engines. Marine
Engines, Accessodies and Paris. Large Discounts! Damond
Enlarprises. Dapt. PMB, Box 537, Alexandria Bay, NY 13607
B134TE-1TM

MAGIC TRICKS, JOKES,
VENTRILOOLASM

FREE CATALDG: Ventrilcguism, Magic, Clowning, Pup-
patry, Ballogning! Supplies. Instruction. Entertain Success-
fully, Profitably! Maher, Box 420-PM, Liltleton, Colorado
B 60,

FREE| World's Leading Movelly Calalog. 1600 Jokes.
Trncks, Science, Sporis, Hobbies. Johnson-Smith, F01.
Bradenion, Fla. 342033796

SAVE THOUSANDS Sollng Your Dwn Home! Informative
report, secrets. 35.00. ATO, 189 Slony Aoad, Lancasier. New
York 14088

SAVE THOUSANDS OF DOLLARS on your home or
b marigage. Retired real estate broker and measbor

PLANS Pltnic Table B others §3.00. Fetdmann, 41 Lahigh
51, Wilkston Park, N.Y. 11596

PLANS, BLUEPRINTS, PROJECTS

WATERFALLBIRDBATH—Fantastic  Garden/Landscap-
ing Accessony. Easy-To-Follow Detailed insiructions - £4.00.
Northwoods, A - Box 4347, Grayling, ME 45738,

EARLY AMERICAN PLANTSTAMND Build your own with
sy o follow prints and assembly intructions. Send $8.75
to: AAD Enterprises, Box 123F. Dalton, Ohio 44618

LAGERS: Plang for 5 .Plasma Lasers 510 LATEX, 35
Winslow Av, Somerville, WA 2144

INSTANT CAR & BOAT GARAGES! 1 Hr. Sel-Up, From
$269.00. Free Brochure' Americat Inc., Dept. PM 723 E.
Jackson, Spokane, WA 95207, (505) 484-8023

BURD Beautifl storape shed. Free dataits. Little Red
Barn, P.O. Box 3614P, Escondido, California 92025

CABINET REFACING KITS

CABMNET refacing kits Custom-oak ooors & sell-stick
wengars. Samphr door & ingtructional litersture, S12.95 +
shipping, relundable wiorder. 1-B00-426-6018, 1-313-585
B003. Visa-MC

Shows how! Dedalls. B & B Products, Box 398, Madrid, N.Y.
13660

102 Product Formulas for home & aulo use. Guaranised!
5$2000is1. Unique Dusributing, 3401 Adrport Freewsy Ste.
TOEPM, Inang, T 75082

HANDYMEN (WOMEN) - WE NEED YOU - HOW!
HANDY with screwdriverpliers? We pay you §125-5350¢
Week jor mome!] 5200 (relundable) rushes detais,
Handyhdan, Box B2, Westmont, IL 60558

CHARCOAL WATER FILTER 55%: chamical ramaval, build
wnder 520, hand tools. Plans $10. Fugers, 967 Pinon,
Marinaz, GA 94553

LARGE Magic Catalog. Send §3 00. Retundabie wih first
order. Winkler's Warshouse of Wonders, 240 Doyle Road.,
Qakdabe, CT 06370

HOBBIES & COLLECTIONS
MAZl & Hislonical Malitary Collectibles. FREE catalog
HMA, Box 1806PS, Latwyatte, CA 94544,
MILITARY Medals Cataloguee $1.00. Subscriplion Yearky
$6.00. Vernon, Box 1387FPM. M. Baidwin, NY 11510

FLAGS

FLAGS - U.5.. Stale, Contederate, Foreign. Hislorne, Cus-
lom. Catalog $1. Broward Flag. PO Box B593 - PM,
Ashewille, MG, 78814

DECALS, EMELEMS, PATCHES

CUSTOM EMBROIDERED EMBLEMS, PINE, DECALS
Frea CmalogOuoles. Rudh Skelch, Stadri, B1P Jane, NY.C
1004, (212) 829-2293

CHANGE your own lgsnmower blages?T Mew paitmnted
ool simplifies the job §19.55 P.P. info §1.00 Magnadyne,
196 Riverside Drive, Columbus, DH £3220

PROJECTION TV . .. Conwert your TV to project 7 foot
pictura . .. Easyl Resuls comparable to 52,500 projectors
... PLANS AND 8" LEMS §24 55 .. Professional Systems
avalltle . . . llustrated Catsleg Free . MACROCOMA, 1580
Main Sirest, Washingion Crossing, Penngytvania 18977 .,
Creditcard Orders 24HRS. (215) T38-3070,

ANTIOUES, RELICS, INDIAN GOODS &
CURIOS

FREE List to Serigus Colleciors. 30,000 Indian Artifacts,
Pots, Spbars, Axes, Slate, Beadwork. Caddo Tradeng, Box
B89, Murressbars, AR 71958

INDHAN Rolics List 50¢. indentification Guige Book $11.44
Arrowhead Samples $2000. Secrist’'s, Deerlield, MO 84741
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MILITARY INSIGNLAETC.

U.S. MILITARY INSIGHLA Large Catalog. 3200, Sasndirs.
Box 31XIPM, Naples. FL 33938-3133

50 YEARS Odd fitteen difierent Uinfted States, over fifty
years old-Z5e with approvals. Jaxon, Box C11-P, New
Rochalle, Mew York 10804

FREE Gift With Firsl Purchase. U.S. Approvals And Want
List Service. 20¢ for Handling. The Stamp Boutique, P.O.
Box 458, Madison, N.J. 07940

FREE Stamp Catalog - Complete with all the babest
bargaing on slamps and related supplies, Yours Fres when
recruesting approvals. Buy only what you like - Retum the
rest Please specify U.S. or Foreign Catalog. Falcon Slamp
Company, Depi. FC108PMF, Falconar, NY 14733-0000

20 DIFFERENT 4¢ Mint U5 $1.00. Free Lists. Mo Approvadts.
Raobart Wagner. Box 28248, Minneapolis, MN 55479

FREE Worldwide Packel Penay approvals. Froahlich, Box
177DA, Pine River. W1 54065

COLORFUL JAMAICA PACKET only 105, Bargain approv-
als, King, Biow 100, Smithfield, Pennsylvania 15478

107 Dittorert Triangles, Space, Animaks, Etc. $4.00 Vahs
Only 10e. Approval Fapefte Stamps, Dept  418M,
Fayettevills, NY 13066

2,000,000 stamps 150 couniries 2¢ each. Balden, Box
4148, Dearbom. 48128

100 U5 Commemorstives Flug Big Catalog. $1.00.
Fracek, Bax 1023, Manteca, CA 85336

400 Diferenl Used Uniled Sisles Slamps plus gift set
$5.00. Korakeicz, Box 1632, Levithown, Penna. 19058-1632

CALCUTTA EXPRESS! 75 genuine India wiumbo com-
mexmoratives, incl'g Ghandi. Only 25 cenls wiransoceanic
Thank you. Hyatt House Lid, Post Box 522,

Encino, Ca 91316

1500 Workdwide With Beautrhul LargaGlant Pictorials.
Monay Back Guasaniea, 510. Glampworid Lid., Box 313
PN, Wilminghon, DE 13809

ICELAND collection. 20 diflerent.
Sandell, Box 13725, St. Paul, 55113

TIVES. Fectorials from 50 countries good
quinlity 100 differant £3.50 Wilbur Lusty, P.O_ Box 75, Dexter,
MM BAZI0

$1.00. Approvals.

PLAY guitar in 7 déys Free information. Humphries
infernational, 106 Kalihi Plece, Kula Hawali 35790

GENIUS 1-2-31 State-ol-the-arl Brainbuikding Techniquées!
Free informalion. Advanced Leamning Institvie, Drawer
12810-LABZ, Jackson, M3 39236

YOUR KIDS are reading my book, "THE SECRETS OF
ATTRACTION." Care to know what they're learning? I've
saved a copy for you. Send §7 foc “Secrets” oo Grant
Communacatons, Depd. PRI0, P.O. Boxn T411E3, Dallas, TX
TEIT4-1163

EASY! Laam to develop your basic skills. Free informa-
thon Reading Skills, Inc., 9350 Corporate Hills, Box TBOBDE,
Wichita, Kanaas 67278

“SELF-Improvernen! Books. Cataleg $1.00. Refund on
$1.00 Wwith First Purchase. FMCN, 513 Farvew Termace,
Ridgefield, M.J. 07857

aurr Torever . .. send $5.00 for my successhul
melhod. Fobart Wilson, Dept. C, P.O. Box 2141, Cosur
o'Abene, idahg B3814.

ELIVS STAMPS Sample, Compleie infa. §2 00, Box 20019,
ingianagols, I 46220

FREE 35100 from firsl approvals Bradley. Box 425,
Midlathian, VA 23113,

FREE 25 “U.5." Stamps Plus Free Calalogue With Cwer
2,000,000 Stamps. Mo Approvals. Jefferies, 3480 Middiebalt,
West Blaomfiald, M1 48033

50 DIFFERENT Oid L5, batwesn 1861 and 1535 - 51.00. Ed
Aough, 423 Shepard, Mansfisld, Ohio 48807

OLD U5 stamps on approval Sherman, Box 183SSE,
Priladeiphia, PA 18111

FREE! Surprise Collectson with approvals. Gould, Box
750128, Petaluma, CA BA0TS

OME! Two! Thres! Cent Stamp Approvals, Fegardiess
Catalog. Kioster, 4164 52nd 5t., San Diego, CA 52105

BARGAIM 100 World-wide Stamps 26¢. Quality Approvals.
R. Parker, Box 143, West Brookiield, MA 01685

100 Differont U.S. Early kssues $2 00 FMCN, 513 Fairview,
Ridgefield, M., 07EST.

LEGUNDATING Treméndous O8d Accumulation. Bangain
Lests Free. Alwtalo, Maynard, MA 01754

EDUCATION & INSTRUCTIONS

TERMPAPER assistance. 15278 papers available! 308
page catalog- rush 52 00, Resaarch, 11322 idaho, #208M,
Lo Angedes, S0025. (213) 477-5226.

BECOME A PROFESSIOMAL real estate appraiser or
propedty manager. 1-800-223-4542

COINS, TOKENS, CURRENCY

BRILLIANT Uncirculsted Uniled Stales Siker Dollars
{1878-1904) Selling 2 For $70.00 Selling Four $140.00!
Satisfaction Cuaranteed. Free Siver Dollar Catalog!
Addison Thompson, Box 1085PM, Black Mountain, Morth
Caralina 28711

"JET/GAS TURBINE CAREERSI™ Homesiudy - theory,
mainbonancs, overhaul - Diploma swarded. Amasican Jet
School, Departrmend PMES, Darby, Montana 50830 (4DE)
340-2100.

LOCKSMITHING. Fres book. Locksmathing institute, Dept,
A0-108, Lithhe Falls, N.J. 07024

CIMNE for Prolil. 1926 roll of Bulfalo nickdes now worth
$13,000! Report, $53.20. Delta Enterprisa, 28012 Pompano.
Hayward, GA 54544

LEARN Landscaping At Home Free bookhel Liedime
Carear Schools, Depl. A-345, 2251 Barry Avenus, Los

FREE 50 Canadian stamps with approval reguest, Briner's,
P.O. Bax 531, San Mabteo, Callomia Sad01

FREE US Mint pictorial set complete. Menl approvals
included, Hildebrand, Box 4857, Santa Clara, Califomia
Ba054

WORLD Wida Stamps mounied in books on approval 2e
and up. TRUST STAMP COMPANY, P.O. Box 100-P,
Jamasca, N.Y. 11435

1,000 MIXED L.5. $3.00 Approval's, Albwms, Accessories,
Supplies. Shirley Petterson, Dept. 101, Box 29307, Dallas,
Toxgs TSRS

1000 Stamps £2 95| Guarantesd worth over $30 a1 stan-
dard catalog prices! Mongy back if nol delighted. Approvals.

1,023 WORLDWIDE POSTAGE STAMPS ONLY $3.00! Al
Different! All Ganiine! Valse-packed colleciion 10 introduce
¥ou b0 cur special offers, collacior's catalog, and approval
sanvice. Dther exciting stamps included. Buy any or none,
relumn Galance. Wilen Stamp Co., Dept. 39AJ, Box 850-
PREAH, Wikion, NH Q3066

U, 6 Commemorative plaie biocks, or 30 commemors-
tives of 200 different used commemaoratives, 51.00 sach
Approvals. Gordon Davison, Contoooook, NH 03229

T00 STAMPS 32,00 - GUARANTEED WORTH OVER $50.00
AT STANDARD CATALOG PRICES. Satistaction Guarn-
:Hl- Approvals. Adults Only, Eric’s, Box 531-M, Lewiston,

Y. 14092

100 Usad American And British Commonwealth Com-
mamoratives And Picloriala. §1.00 With Quality Approvals.
556, Box 208, Walkas, Wi 53183

“IMVERTED ERROR™ + 100 Dsftevent United States, S0¢
with approvals. Luray, P.O. Box 7088 Silver Spring. MD
20607

SAVE YOUR MEMORIES! Transfar home movies 1o video.
Froa information. Comwirsions, 29 Wes! Main, Bagernan, Mi.
SET15, (408) 5aT-H918.

HOW TO make 35mm film caddys send 5200 for plans to:
Allen, P.O. Box T50, Derby, KS 670370750

CAR CLUBS

TURBO Club of America ofiers in~depth information on
pariormanca lurbocharging and upgrades for faciory bur-
bos. 52500 membership, ($35.00 toreign) includes & ssues
of TURBO MAGAZIME, 6 issuss of club newsletter, corduray
hat, card, discount program and more. Sample ssue £3.00
to: TUABD, Box 27120, Huntington Beach, CA B2647

PLAYS, SONGS, MANUSCRIPTS

POEMS., Songs Wanted. Free RecordengPublishing
Bfoadwr,r Music Productions, Box 7438PM. Sarasota. FL

MLUISIC INSTRUCTIONS & BNSTRUMENTS

ACCORDIONS, NEW, USED, Electric, slectronic Concarti-
nag, Bulon Bowed, Hohners. We buy, Sell, Trade, Exchange.
Credil Cards accepled. Call, Write for  brochunes
CASTIGLUIOMNE ACCORDIOM, 12684 E. 7 Mite, Datrait, M
4B205. 313-627-159571-800-325-1832

FIANOS, PLAYERS, PUMP ORGANS, Rebuild and repair.
Cataleg of "How-To™ books, $2.00 [(mdfundatie). Vestal
Press, Vestal 11, New York 13850,

INTERWATIOMAL VIOLIN COMPANY, Catalog for instru-
ment makers, fepairers. Imported lonewood, fools, var-
nighes, parts. BCCBssofed. Brings, Cases. Europesn in-
struments, bows. Assamble yolrsell wiolm and guitar kits.
Catabog $1.00 ncludes 10% discount cartificate. :
1K, 026 W. Belvedare Ave.. Baftimore, Md. 21215

BRAEL 15 Different 10¢ Approvals. Sam Chazen, Box 666,
Delray Baach, Florida 33444

12 OLD Canadian stamps. Only $1.00° Approvals.
Cusbaphil, Box B). St-Jerorme, Canada J7Z 5T7.

APPROVALS: country collections—80%  Discounts!
Gains, 716-5 Sidesanth, Matioon. IL 61938

APPROVALS. British Commomssalth, Europe in come
pleta sats. Bode, Box 145W, Willowdale, Ont/M2N 558

FREE, Colleciions and Lots Pricalist! U3, Wordwice,
Wirita! Seholl, 632 Vine, #822, Cincinnati, Ohko 45202
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VIOLIN, GUITAR, eic.. making materials, accessaries,
books. Catslog, $1.00. nlernational Luthiers Supply, Box
SBOMGT, Tulsa, DK T4158

ACCORDION Top Brands, Cordovox, Buy Derect Tramen-
does Discounts. Trades accepled. Free brochure. PM,
Accordlon-0-Rama, 16 Wesl 19h Siresl, New York, NY
10011, Phone 212-675-9089

LEARN music instanly! Teach yoursell courses. Amaze
your friends! Calaslog. Dawvidsons, ET2TPMAM  Meicall,
Shawnoe Mission, Kansas BE204.

PLAY CHORD PLAND in ten days! Fres prood, Keyboard
Studio D-10, Box 700, Mediord, Oregon 97501, (503) 664-
6751,

L-EARM Ciock Repair, Enjoyable, lucrative. Free Delails.
School of Clock Repair, 8313 Comedbout Way, Rm. M,
Awandaw, SC 29475

. EXTENSION And Post-Grasuate Awards in Philosophy,
A, Scance, Botanic. Madicine, Homeopathy, Radionics,
and others. 30 subjects Currscular free [airmel $1.00 refund-
abia). Registrar, Sussax College of Technology, Highfield,
Danehill, Sussex England.

RADIESTHESIA, Radionics and Dowsing. Books, Courses
and Equipment. Electronic Homosopathy Equipment. s
trated 76 Page catalogue Froe (air mail 3 dollars) Estabdished
cved 40 yesss Bruce Copen Laboratories, Highfkehd,
Danahif, Sussex, El'lqil.nd RH17 TEX. Tel-0825-700214. Fax
0B25-TR000T Telex B5246

PIANG TUNING PAYS - Piano tuning - Electronic argan
sevicing. Learned easily ol home, Froe bookie!. Niles Bryant
Bchoal, P.O. Box 20153, Sacramenio, CA B5830

UNIVERSITY DEGREES By Mail. Accredited Bachedors,
Mastars, PhD's. Free Facts Revealsd. Careers-PMI10, Box
A4T0BES, Tulza, OK T4147

PARALEGAL GRADED CURRICULUM. Approved bn-
depth training by comespondence. BLACKSTOME
SCHOOL OF LAW: 100 years of legal trasning. Write lor free
calalog. P.O. Box TI0206, Dept. PM, Dallas. Texas 75379

LOCKSMITHING, Universal School of  Master,
Correspondence and Shop Training. Box 214852PM,
Sacramanto, CA 55821

HANDLE YOUR OWN LEGAL AFFAIRS. Be a Paralegal.
Actradited Atiormey Instruction. Homa Study, FREE CATA-
LOG. Southemn Carver Institute, Drawer 108PM-2158, Boca
Riaton, FL 2427, (305) 68-2507

FREE 1588 CAREER GUNDE. Eam more money with
Success Proven Cormespondence Deploma Courses.
Granbon Institube, 2634 Adelade Streat, West Tononto,
Canada MSH 1¥3

SUPER-INTELLMGENCE! Amazing mesults guariniedd)
Into. EDEMP, Box 1462, Glendora, CA 91740

COMNDEMSED Home Study Courses Learmn Mew Shills
Fas!! 50 Choices! Diploma! CIEE-18, Box 200345, Jackson,
M5 36209

BELL'S BUILDING MANTEMANCE SCHOOL,
Antioch, Suite-XX, Overland Park, Kansas 68210

BRAMN POWER INCREASED through amazing mamory
methods Audlocassatie telis haw. Away with smbarressing
loss situations. Guarantesd! Rush $11.85 o

memony
Education Technology Corp., Dept. 2 Bax 260, Templs, Pa
19560,

11184
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EDUCATION & INSTRUCTIONS
|w“mm=l

BECOME SUCCESSFUL! Lowe, Money, Power Can Be
Yours! Free Literature. Succésd, Box 388184, Chicago, IL
BO0%38

DETECTIVE fraining horme-siudy program. Free indorma-
tion. Global, Box 197 PM, Hanower, Mass. 02335

COLLEGE WITHOUT CLASSES. Credit lor work, life and
academic axparence. Independenl study mathods. Earn
your degres from fully accredited wniversity, individualized,
cargartargeted programs.  Sefl-paced Froe Detaile—
Kensam, Box 1383-PMT. Far Rockeway, New York, 11681

MOMEY for college! Databrook, 1629 North 17th Streat,
Priladeiphia, PA 19131

FULLY APFROVED UNMIVERSITY DEGREES! Economical
home study for Bachelor's. Masiers, PhO., FULLY AP-
PROVED by Catfomia Siate Depariment of Education.
Prastigious teculty counsels for mdepandent Sludy and sl
experience credils (5,100 enrolled students, 500 iaculty).
FREE WFORMATIOMN—Fwchard Crews, M.D. [Hanard),
Pressdent, Columbia Pacific University, [ 2E80,
1415 Third Slreet. San Ralael, CA 94901 Tol Free: (800) 227-
0119; Cabifornia: [B00) 552-5522; ar [415) 450-1650.

LEARM MEOMN. The American School of NEOM, 212 Third
Avenue North, Minnaagobis, MM 55401, (612) 338-5045

HIGH SCHOOL AT HOME, NO CLASSES. Low monthly
payments Information frss. Our S0k year. Cadl 1-800-228-
SB00 or write American School. Depl. #345. B50 E. 58th 5t
Chicago, 1. 60637

WORLD WIDE COLLEGE OF AUCTIONMEERING, INC. [for-
merly Ressch) Term soon. Free catalog. COL. GORDON E.
TAYLOR, Box 848, Dept. 19, Mason Ciry, LA 50401, 515423
5242

REOQHN AAT & TUBE BENDING SCHOOL-Intens~ve training
neon glass bending and sign making. Carear opportunities
abound. Free brochure. 3130-B 5.E. Hawthorme, Porlland,
Cregon, §T214-4199. S0/239-5309

EMPLOYMENT INFORMATION

AUSTRALIAN OPPORTUNITIES! Informaton On Country,
Emigration, Employment. $4.00. Mascor-A, Box T367, Silver
Spring. MD 20807

JOBS! Federal, State and Public. All occupations! All
siates, Mow hirmg  Information 35000  Matiormwice
Employment. Box 507, Cantral, IN 47110,

BECOME A FIREFIGHTER! All tha secrats and inlormation
wou nead o know. Wark only 10 days a month, rating a4 50|
$10.75. Firaling Products, Box 70185, Station D, Dakland, CA
S4G12 -

BAUDI Arabia Needs You! Lales! Infarmateon! $2.50 to:
Mary Wilmar Co., 3145 Geary Boulevard, Suite 268-FM-10,
San Frangisco, CA B4118.

JOBS, CAUSESHIPS, TUGS, SHIPS, RIVERBDATS, OIL-
RKES: Women-Men. Work month-Home month, U5Sa +
Overseas. informatson 5300, Maring Employment, Bax 207,
Cantral, IN 47110

AUSTRALIAN OPPORTUMITIES! indormation on Coun
try, Emigration. Employment . . - $4.00. Aober Wilson, Depd.
A PO Box 2141, Copur d'Alenn, ldaho E3814,

BE ON T.¥. Many neadad for commarcials. Casting nfo
[1) BOS-EET-6000 Ext. TV-20024

AUSTRALIA WANTS YOU! Big Pay' Transportation!
Newesi Employmant Handbook—$2.00, International, Box
19907-A%. Washington, DC 20036,

OVERSEAS ... 325000 - $75000+. Free Repod!
Employmant, Box 19760-AX, Indianapeoks, IN 46218,

GOVERNMENT JOBS. $16,040 - $58.2304r. Now Hinng
Youd Area [1)B05-687-6000 Ext. R-20024 for currant Faderai
st

OVERSEAS EMPLOYMENT! Many Opporiumies And
Countries. Free Feport Owerssas-P, Box 59702,
Washington, DC 20002,

FREE help for imentors! Me change for recarding fonms
and evaluation, AMiaied lnventors Foundation, 2732-M
Bijou, Golorado Speangs, GO 80006, or Toll Free 1-800-525
5885

MHVENTING-How 10 make money a5 an inventor. Shows
you how to tum an idea into a money making invenbion,
Includes |atest nformation conceming patents and trade-
marks. Tells how and whare 1o market your smvendion. Gel
povernment help to get started. 54,00. Narth Country, Carter
Ad. Box 34, Teay, VT 05868,

IDEAS, inventions. iechnology wanbed! Industry presenta-
tionnatipnal  expositon,  1-500-288-IDEA.  ISC-PM. 203
Libarty, Pittsburgh, Pa. 15222

REGISTERED PATENT ATTORMEY ‘Washington, D.C.
Suburb. Donald A Keltlesirings, 414 Hungerord Drive,
Rociotie, Maryland 20850

PATENT IT ECOMOMICALLY1 Free deteds, Licenged
sincg 1958 Raner Associates, 2008 Fondulac, Pichmond,
VA 23229,

INVENTORS! Can you patent and profit from your idea?
Call or write lor your free informabion package. Ower &
decade ol BEFWICE. AMERICAN INVENTORS
CORPORATION, 82 Broad Sireel, Depl PM, Westisid,
Massachusatis 01086. 1-B00-338-5656 i Massashusatls or
Ganada call (413) 568-3753

PATENT YOUR INVENTION YOURSELF! Dwtails Free!
Aptired Examingr, T4D0, Washinglon, DC 20044,

CAUTION - Protect your ides - DON'T let it be stoben - it
MAY make you RICH! Gustelmnes tor covil and Government
help. $3.000 HELMAX. 214 Wilow Crossng Road,
Greansburg, PA 15601

PATENT IT YOURSELF! Iz your idea worth §277 San
Brung Book, 648 San Mateo Ave., San Bruno, CA 34066

LEARN how to offer your invention for sale or license. Free
booklat outlines procedures. royalty rates. reguiremonis.
Fessler Sales Corporation, C-5-FI, Fremant, Ohio 43420

BUDGET Patent Searches—Wholesala Price For Muliple
ibeas - 1-B00-832-5663

INVENTORS Confused? QOur information packed booklat

FREE CATALOGS - FLORIDA, GEORGIA. Homes. Land,
Busiresses. Pleass Specily State A Property Prefterred.
COUNTRY METWORK, Box 368FM. Gainesvilke, MO 65655
AE32. (417) GrO-4832

HOW TO MAKE MONEY Selling and Investing in Singla
Family Homes $3.05 Mas, 1131 Ferber Ave. Arnokd, MD
21m2

REPOSSESSED howmes from Gow i from $1.00 plus re-
pairklanes. Natiorweda! Also tax properties. 316-453-3000,
Ex1. HAX2E

REJECTED FOR A MORTGAGE LOAN

LEARN how 1o BUY HOMES WITH LIMWTED CREDIT,
which buys sre best lor you, which loans are bast for you,
and how thess loans work. Also laarn MONEY SAVING tips
on buying and selling your home or auto. This book could
SAVE YDU HUNDREDS OR EVEN THOUSAMNDS of dollars
with s firet use. $8.95 MES Publishng Co., 13831 Central
Expy. Ste. 318P, Dafias, TX 75243 Rush $8.85. 30 DAY
MOMEY BACK GUARANTEE, i mot satisfied.

PREVIOUS FHA PROPERTY OWMERS May Oualify for
GOYT REFUND. Packe! £5.00. Phoenix Enterprisas. 6114 La
Salle Ave.. Ste. 278, Oekland, CA 54611

EXPORT-IMPORT

HOMG HKOMNG, TAIWAN BARGAINS] Secret Conacts,
wrile: EGAM, 1707P Bellinger, Eau Clasre. W 54703

BUY IT WHOLESALE

FREE 2 COLOR PRIMTING PRICE LIST, 308 115 17-5794,
20M 16pg-32084; 208 B pg-§1458. Copen Fress, 100PM
Berniman St., Brooklyn, MY, 11288

BELTS, Buckles, Key Tags, Hal Tacs, Jeweiry, More.
Complate Bne tast sadlers. Big Profits. Complete dealer set
up. Color £1.00 (fundable) Anchor, Box 3558
PR, Korth Providence, AL 02911

WORLDWIDE BARGAINS . . . Imports - Dropshap - Close-
put - Surplus - Freabies - (Stamped Envelope). Marnees,
Box 1717PM. Highland, Ind. 45322

VACUUM CLEANERS “Descouni Prices™ Mew Rainbow
$a4E0 85, Hirby, Filter Cueen, Panssonic, Royal, Orack.
Details: ABC Vacuum Warshouse, 6720 Bumet-PM,
Ausiing TX TATST

will save you hundreds on research and alomeys $12.00
B informed, P.O. Box 1912, Elk Grove, CA 95624

CLOSEDUT Jewelry & Craft Supplies. (Catalog 25e)
Roussels, 107-1631 Dow, Arlington, MA 02174-T196

SAVE #0%: TO 60% OM PATENT AND TRADEMARK
APPLICATION COSTS. Chemical, Mechanical, Electrical
Registered pateni atiomeys and agents. Endorsed by Wi
FPATENTSAVER PREPAID PATENT PLAN, Dept. 102, 7005
Owensmouth Ave., Cancga Park, CA 91303, (818) 595-2481

INVENTIONS WANTED

CLOSEQUTS| Discounts! Below Wholesale' Freebies!
Information‘stamp:. DON, Box 20152, Fendake, Michigan
48220

400,000 BARGAINS Below Wholesale: Many Free! Ligus-
dadions . . . Closeouts . . . Job Lots . . . Single Samples. Free
Details. Bargainhunters Opporuniies, Box 1408-A, Holland,
Machigan 49422

INVENTION MARKETING. FREE INFORMATION. REPRE-
SENTING MANUFACTURERS. Pailmari, 77 Fulton, 260,
Financial District, New York. NY 10038

MNEEDING Asgistance PATENTVESTMENTS
INTERNATIONAL, 1155 Connecticud #300, Washinglon, DC
20036

INVENTORS! HAVE AN IDEAT Don't know whiat 1o do?
Calt AIM for free information kil. Toll Fres in US. and Cansda
1-800-225-5800

INVENTORS: Free information on offering your invantion
for sale. Kesslor Sales Corporation, C-5-IW, Framont, Ohio
43420,

MVENTORS ldea search being conductéd by OC based
firm. Call APSY, 1-B00-B88-8008 ext 274

REAL ESTATE & FARMS

MONTANA LAND

100 acres starting at $29,900.00 in Monlana - a stale whore
you can hunt irophy ek, desr, mooss, antelops, turkey & fish
farmows blue ribbon trout streams. Insured tithe, wasranty
dead, excellent owner financing. Frea colgr brochure - 1-
BO0-252-LAND. Yeliowstone Basin Properlies. A Patben
Company, 1118 N. Tth Avenus, Depd. PM, P.O. Box 3027,
Bozeman, Montana 5O772-3027. ($06) SBT-5469

GOVERNMENT HOMES trom £1 (U repair). Delinguent fax
proparty, Aepossessions, Call B0S-6A7-E000 Exl. GH-20024
for curment repo list

PATENT AMD DEVELOP Your Irvention. Ragistened
Patent Agent and Licenssd Prohessional Englnesr. Send
for FREE PATENT INFORMATION Every inwantory Should
Have, Richard L. Miller, 12 Parkside Drive, Suite M, Dax
Hills, NY 11746 [516) 4984343

MNEW BOOK “How 1o Make Your Own Patent Drawings”
$0.05 We make Drawings also. Amencan Fulures Dasign
Cownpany, Box B30, Mayo, Maryland 21106,

HEW INSIDER'S CLOSING MAMUAL can save 31000
FREE information, Morbon, Ste. 84-M1, 35571 Sa. Monaco
Paskvway, Derves, OO 80237

NEW FREE CATALDG . .. Top real estals values natsn-
wide, hull-color Premies Property section . . . Free (Bustrated
proparly brochues also avmlable. Call or write loday!
UNITED MATIOMAL REAL ESTATE. 4700-FM Balkview,
Kansas City, MO 64112, Ph TOLL FREE: 1-800-299-10310.

EARN MOMNEY selling Gold and costume jeamsdry, rings.
walches-Buy Direct. 130% Besow Retail Calalog 51.00
Ankp-PH, B0 Greanwich Awve., Warwick, RI 02885

RAY-BAN SUNGLASSES  Genuine Ray-Ban Sunglasses.
thi warld's finesl gunglass, by Bausch & Lomb sl GUARAMN-
TEED WHOLESALE PRICES. Cab for free colov catalog or
with model nama, number or description. Call Sunglasses
USA ai 1-B00-USA-AAYS.

CARPET: Mall direct. Free Samples! Cusiomar referances
Paradise Carpats, P.O. Box 2488, Dalton, GA 20722 1-800-
338-TEN

CAR STEREDS, EQUALITERS, AMPLIFIERS, Speaksrs,
Wookers, Twadiers, CB Radios. Rader Detectors, And More.
Low Prices. Large Catalog - 57.00. Elecinsonic-Cl, B400
Alpmita, B Paso. Texas T9907.

MAN PERFECTS MAMOND Cubic 2irconia gem confuses
exparts! Send £30 for genuine 1 caral dazzling gem and
appraisal. Orders 1-B00-456-AING. Ringworks, 1454%% 3rd
Stresal, Sania Monica, CA 90401

AMAZING Football, Basketball waiches High Profits
Dealars Wanted. Catalog 52.000 Arrmu, 8222F Dalesiond,
Baltimore, 21234,

ADVERTISING AGENCIES, ADV. SER.
MALING LISTS

BOMUS OFFER!! REACH MORE RED-HOT BUYERSN
HAVE BIGGER PAYDAYS!H DETAILS. PREFERRED LISTS,
BOX BE1E-PJ, VIRGINIA BEACH, VA 23462

FREEH HOT MAMES! OPPORTUNITY SEEMERS. Pasl
Snuck Labels ' Zip Coded.” GUARANTEED DELIVERABLE]
S00:820; 1000535, 20000860, JA Enterprisas, 808 Briarwood-
PM10, Victoria, Texas TT04

REALLY! Send $25 gat back 50 in 4 weeks. Abeyla, 416
Gladstone 198, Glandora, CA 51740

(Contived on nexl page)
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ADVERTISING AGENCES, ADV, SER.
MAILING LISTS
(Continued from j

HEW MAMES DAILY! MIXED STATES AVAILABLE! IMME-
MMATE SHIPMENT! Adnesive labels. 200510, 500515, 1,000
§25; 2,000°340; 5000579, QUALITY LISTS, Box 1305-PM,
Seatard. NY 11781 VisaMC/COD. B00-356-6352

HEW ACTIVE MAMES! MIXED STATES! IMMEDATE
SHIPMENT! Adhesive Labsls HOTUIME Oppariuniny Seak-
s 500525, 1000540, 2000570, OTHERS! Advon, Drawar
BZ Shedley. 1D 83274 Visa™MC AmEx 1-800-992-2865,

GUARANTEED, Freahest opporunity seskers, peelslick,
2000513, SOOSI6 10004825 JED Labeds, PO, Box 16
Stratford, CT DE4ST

FIND O Coing, Jowelry, Gold Nuggels. New Palended
Revolutionary Devece. Free Catalog. Gardiner Electronics,
J131W M. 351h Ave., Suite K, Phoanix, AZ 85017

SELL MAIME LOBSTERS BY MAIL Defivered live via air
enpress. Make up o 85000 weekly. Free details. Terri
Trempe, Box 2532, La JoRa, CA 92038

TREASURE Finder Locates Buried Gold, Silver, Coins,
Treasures. Free Catalog Relco, Box 520839 PM, Houston,
Taxas T7262

PROFITABLE OCCLUPATIONS

HYDRAULIC JACK REPAIR MANUAL, CATALOG 510,00,
HYDRALLIC PARTS SUPPLY, BOX 4157, BROWNSVILLE,
TEXAS TBE20-4157

SCAEEN PRINT T-SHIATS. inexpenssve kiis. Free Details
T-Frinter, P.0. Bow 23997 (GC), Tampa. FL X3&23

PLASTERCRAFT Profitable Home Business 3000
Molds Available. Delsils. Lynnette, 8251C Mantpark,
Mentor, Ohig 44060,

FT. SMITH Auction School, FI Smith, Ark, 72903,
Pesident & Home study. Veteran Approved

MANLORDER DEALERS! How 1o TRIPLE YOUR PROFITS
fram adwertising. Dramalic PROOF! Wrile : Consuflant. 600-
B Sumner, Beflard, N.J. 07718

MNCORPORATE
TAX Frew Mevads, Privacy, ahonymily, probecton (beats
Deal.) Evestt if you ane already sncorporated, great bemefits for
oL Also offics and services Free literature—call or write
Laughlin Assoc . Inc. in business for over & decade, 1000 E.
William. Carsan City, NV BST01. 1-B00-648-0066.

DURABLE, stractive wnyl signs, cusiom-made. Dedails-
BSASE. CL. Twylor, Box 2114 Inman, K3 67546

PRINTING PRESSES, RUBBER STAMP
OUTFITS

FREE Intormation Starter & Alernator Asbuilding Box
422, Seymour, TN JTBES

WALLCOVERING  Installption. Professional  Trasning,
Tools. Complete Business Package Ye: ASPA, Box 559,
122 Litie Streat, Commerce, GA 30529, Telephons 404-X35-
SO0,

SALESMEN-DIST,

MAKE EXTRA MONEY DURING YOUR SPARE TIME! Eam
wankly commiggions showing our éxciling lee of Calendars,
Pans, and olher popular Adwertising Gilts. Prampl, personal
sarvice from AAA-1 Tirm. Our T9th year. No experience
necessary. Mo Investment or Collections. Sel your own
hours. Full Time Podentiall Wiite to: Kevin Peaka. NEWTON
MANUFACTURING COMPANY, Dapt. GPMC10, Newlon,
Iowa 50208

TYPE Fonis, Hand Prnting Presses, Hol Stampers,
Supplies. 120 Pages. $2.00 Deductible first order. Acme
Type. 1720 N Marshiwld. Chicago, 60622

TYPE for printing. Caalog $1.00deductible 15t order
Cluaker City Type, AD. 3, Hox 134, Honeybrook, PA 19344

BARCO Type Founders. Type and Rubber Stamps cata-
Ingue. Mail £2.00 refundable on firs! order. P.O. Box 1001,
Bansarville, 60106

MAKE AUBBER STAMPS. Highly Profitable. Free Detasls.
Slamper, P.O. Box 22809 (GX), Tampa, FL X632

YOUR address prinbed on gummed and self-stck abels.
Send SASE lor cingular, Basbara's Mailbox, Dept. PM, 1200
Robert Harderman Ad #24, Winterwile, GA 30683

MAKE rubber stamps—big profits. Comglete supgly and
eguipment catalog with instructions. $1 deductible wilh
order. Slar Stamp Supply, 1720 M. Marshiield, Chicage
BOEZ2

PRINTING Presses, new and used supplies. List S0
Tumbaugh Printers Supply. Merchanicsburg, Penna. 17055

CUICK Copy Printing. Low Prices. Wnile: Nationwide. 514
Morth Main, Bloomingtan, lilinis 170

SAVE money on tast panting' 24 hour shipment® Send for
FREE PRICELIST. Budget (BEj, 1820 Weal Jefferson,
Springfisdd, IL 62702

TUFF-MATE RS P. "Mew and Hot. ™~ Sells iteell. repeatedty
Read Plastcs classitication.

AGENTS WANTED

MAKE Rubber Stamps. Highly Profitable. Free Details
STAMPER, P.O. Box 228045 (GC). Tampa, FL 23422

PROFITABLE Gold Foil Printer. Personalioe business
cards, pencils. matchas. Free defails. Gold. P.O. Box 24586
5G], Tampa, FL 33623,

BUMPERSTICKER Printer. Chaap, Simpha, Porable. Free
Captails, Bumper, POB 227N (GC). Tampa, FL 33622

PLANG Tuning quickly learned with home shuly courses.
Diploma granled Amesican Tuning School, 17050 Telfer
Drive, Margan Hill, Calil, 95037,

EARMINGS Unlimited! Masl our burglar alarm acdverhise-
menis from home'! RBM Marchandising, Box 56314,
Chicago, Minois BG5S

$40,000 ON "4 ACRE! New Hydropomics - inaxpensive,
plessant practical! Free information. Robin's, Box 1214,
Framklin, TH 370651214

MAKE BiG MONEY REPAIRING WINDSHIELDS & Plawe
Glass! Up 1o 560,000 yaarly! Call TOLL-FREE for Valuable
FREE mport. 1-800-X1-2587 Glas-Weld Systerns, Box
5755010, Bend, OR 97708

VEMNDING MACHINES. Mo seling Foutes earn amazing
profits. "By Catalogwe FREE " Parkway Corporation,
16530 PMB Greenspring Drive. Temonium, Maryland 21083

LEARMN Sewing Machine Repainng. Men, Women
Lucrative Prolits. Grasslin Cormespondenca School, Box
5104, Spencer, lowa 51301

BELL full or part-time. Rooling, paving and materis
nandling equipment. Call 1-B00-234-6333. Ask for Alan Shar.

MAKE MONEY IN SPARE TIME, As a subscription sales
representative Tor eading nitonal MpgaZinges, you can eanm
genBrous commissons while learming the ar of selkng.
Instructiens and supplies will be sent 1o you free. Send this ad
with your name and address o POPULAR MECHAMNICS,
Dept. AB-L. 250 W. 55th 5t Mew York, NY 10013

BUSINESS OPPORTLUNITIES

IMPORT-Export opparunity, profilale word-wide, mail
order business from homa, withoul capital. We ship plan for
mo sk ixarminglion. Experiance unneckssary. Free Repor,
Millinger, Dept. N2TOC, Woodland Hills, Callorma 91367

PREPARE Tax Returms. Earn high feas. dignified work
Train at homa. Accredited Program. National Tax Traning
School, Monsey, 2680V, New York 10852

ASSEMBLE wooden novelties 81 hame We pay S232.68
weehly. Mo sxperience. SASE  Walpine, Box SE0M.
Pinedlas Park, F1 346564-0860

EXTRA INCOME. Assembla producis at homa. No axperi-
ence. Dilails 1-813-545-8421. Ext. g08

LEARM MIRROR RESALVERNG ires
Silvercratt, Box 127, Lensdowng, P& 19050,

ASSEMBLE PRODUCTS AT HOME. Many oppariunities
paying High Weekly Profits presenily avadlable withoul
invesiment  Wrile: Businesses, 2B Brghton 11k,
Brookkyn, Naw York 11235

infarmation.

HOMEMADE Money. Work at your place and al your pace.
50 homea businesses you can sfan tomomow. Profis guaran-
teed! Free delails Scandia, 218 Frankiin Suite B108, Clinfon,
M 48235

MAILORDER Oppodunity! Free Delails! Spencer, 454
Eastand Drive, Decatur, GA 30030-1441.

“JUNKED TIRES™! 51.00 Pound? Sand stamp Le Valleys,
Fountam, FL 32438

CLOCKS, WATCHES, OLD GOLD,
JEWELRY

HIGHEST CASH for Gold. Jeweiry, Gold Testh, Aings
Diamonds, Walches. Silver, Platinem. Mail Articles Today
Fraa gilf with Information. Chicago Gold & Precious Matals,
10 South Wabash. Depl. 258, Chicago, B0803.

WATCH REPLICAS! Lowest prices! Wasranty® Goldplated?
Exact waight! Call (404) S63-3U5SA

CLOCKWORKS, wood clock blanks. rockhound supplies,
balt buckies, cut shones. eic. Wholesals catalog 25¢ Eloxie
Corp., 8062 10th Streat. Wheatland. Wyoming 82201

TAKE NO CHAMNCES. Deal with oldest, mos!t reliable firm
in odd gold business, Established in 1934, We buy Goid,
Silvar, Plabinum, Duemonds, Highest Cash. Free Inforema-
tion: Rose industries, 29-4 East Madson, Chicago 60602

OUARTEZ CLOCKWORNKS, ACCESSORIES. 57 Catadpg, ro-
turidable firsl crdir. Instruments Sarvices (PW). 433 South
Arch, Janegville, Wi S3545. (B08) T55-09093,

UMIGUE, beauliful, Australisn Malles-Aoot Timber 'Wall-
clocks. Fres brochure. UMO-PM. Box J728, Perth, 6001,
Augtralia

TREASURE—Locats guarer mile maay with ultra
sangitive locator—brochure free. Aesearch Products. Box
2TOZTO-AMC, Tamgpa, Flonids 33688
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51500 FROM 510 WOOD! Delaiks plus sample £5 - Satisfac.
tion Guarantesd. Alcratt, Box 540-P2, Alexandrna Bay, NY,
13607

MILLIONS Meed LoasnsCredit! Cash in wilh your own
prestigious. money consulting business. Mo educatsonal
requiraments Start par-time. 10-ear-obd national fem pre-
vites iraining. suppon. Free valuable report, PFA, Box 687-
PN, Dana Poind, CA 92629 (T14) 240-0405 X104-FN

START MONEYMAKING WOODCRAFT BUSINESS mak-
ing “Eamy - Quick” toys, Qifts, novelties. Frea details.
Williams, J600L San Sebastian, Tucson, AZ B5T15

MAKE MONEY WRITING SIMPLE REPORTS! Free infor-
mation. Hartwick House, Box 348, Fort Orlord, OR 97465,

REVEALED! "SECRETS OF THE MILLIOMAIRES". Free
Indormation. Accent, Box 1905-C. Mewporl News, WA Z3601

HOW To Usa Your Talephone Answering Machine To Get
Aich In Madl Order 1-416-482-3000 Ex1. 155C. DaysEvenings’
Weakands

SECRETS of BEST SUPER PROFITABLE Home Busirss-
&5 Reveated. Fres Information. Depl. B10PM. Signad, 135 E.
§ih 51, Long Baach. CA 80813

£1,000°s WEEKLY!! MAILING FROM HOME. IMMEMATE
MHITY! LARIGEY PUBLICATIONS, 126 RAPPA-
HANNOCK STREET, WARRENTON, VA 22186

RECYCLE METALS. MO, NOT BEER CANS! Easy $458
weakly! Free informaton. Recycler, Box 1214, Frankln,

$10,000 MONTHLY Taking Photographs al Horms! Call
recardied message: (303 674-8155

MAKE YOUR DREAM COME TRUE. EARN 560,000 YEAR-
LY REPAJRING SMALL CRACKS IN WINDSHIELDS NOT
REPLACING THEM. CALL TOLL FREE 1-800-826-8523 OR
WRITE: THE GLASS MECHANIX [NC., 10170 NW 4Tih 5T,
SUNRISE, FL X351

14,547 HONG KOMG-TAIWAM Products Cheap. Small
loks. Some samples free. Harbor, Box 1T19PM10, Yuba
City. CA 95092

RECONDITION BATTERIES! Easiy Eam Hundreds
Weakly. Untold Secrats. Free information. Baibery Oubled,
Bom JI00M, Hickory, N.C. 2BB03

CONCRETE Block Machines: Catalog $1.00. Route One,
Bowx 3740, Rapid City, South Dakola 5TT02-3740

§1.000 WEEKLY AIR TOOL REPAIRING. Instructions.
Parts and Tools Wholesate. Free Details. Box 534, Wichita
Falls, TX 78304

NEW PRODUCTS—Dealerships-Francheses-Details
12 00-Davart, P.O. Bax 103, Ashland, Ky. 41105

GET into the most unique prinlng business in the world.
Start from your home on & full or part tire basis. Prind in full
cotor on papar. fabrics, metals, acrylecs. mylars, etc. Call 1ol
free: 1-800-223-1596, Case Equipmant Inc, AL 4, Turmar
Pinra, Mane D4282. Ask Joh Sullivin aboud our Inis Maing
Trig.

§$1.000°5 WEEKLY!! MAILING FROM HOME! immediate
opporiunity! Mo Doligation! MLC. Box 3553PM, Danbury, CT
06813 i

$1.000'S POSSIBLE. FREE. Stamped envelope: Progress.
Biox 53248, Los Angales, CA 90063

MAKE Hsgh Prefit, Hot Saellng License Plabes. Signa
Vacumagic. P.O. Box 24986 (GC). Tampa, FL 33623

LEAAN WCR Claaning, FRepair, Huge Profils! Secrets
Revealed! No Esxperience Mecesary. Free Details. Viejio
Pulblications, 217 E. 861h St Suie 272, Dept. PM, New Yark,
WY 10028

TH 370651214

(Continued on rext pap)



BUSINESS OPPORTUNITIES
{Continued from preceding page)

2200 - $500 wiikly—AT HOME! Mo gemmicks - Dwtaiks
FREE!N Homeworkers-B, Box 6366879, Margate, FL 3063

WINYL'S Wheta tha money |s! Professionally repadr, redin-
wh, recolor lumiture, car tops. Quick, sasy. Two small 20
jobs & day earn you $1,000 a month. Homes, cars, offices,
resiaurants, unlmited customears. Start sarning after a few
days practice. Datails free. VIP, 2007 Montrese, Checago,
G061,

$302.00 From Square Foot Plywood. {Huge Demand)
Frood  $1.00. (Relundable). Woodwin,
Bridgewsler, Mass. 02324-7289

MAKE MILLIONS MANUFACTURING BATTERIES!H Sup-
plies avaitable. Everlast, Boax 365, Bogote, M. 07603

CAR DETAILERS ARE CLEAMING UP1 Deal Direct with
Manutacturer chemicals, polishers. BO0-245-8118 Panna.
412-8945-2385

AMAZING BOOK Start Your Chwn Blsiness at Home. Writs
today, Irea dedails. Jennings Publishing, 90160 Goodman
Rioad, Junction City, Oregon 97448

$10,000,000.000 fonsrd iy £l unclaimed from Gow't
Claim your substantial share. For information phone [216)
453-3000, Ex1. LBOTY

TRY IT YOU'LL LUKE M Income mformation $2.00.
Opporiunity, Box 17013, indianapols, 1N 46217

TEM Guarantesd Home-BuSineSs Smoneymaker BookS.
£2000. Orgar Now! or information Free LSASE: JerrMac
Publications, AR 14, BF11, Forence, AL 35630

FREE INFORMATION, Home businesses Unlemitsd in-
come. Very low starbup cosiz High profil margin, Gem
Markaking 1-800-541-0900

COMSTRUCTION CLEAN UP, 5300 DAILY. Make maors
supervisang others. Searles, 14802 Mewpor, 4-8, Tustin, Ca
i

ASSEMBLE Elactronic parts. We supply components and
instructions. Mo exparience. Write: Southiech Electronics,
Box 28217-P, Henneth City, FL 33708,

HATION'S Bas: Home Bussvess Oppoctunitias. Subscrip-
tion free. Send name. address. zip to Spare-Time magazina,
Dept. C2-108, 5810 West Oklahoma Averwe, Mitwaukes, W1
5319,

LEARN Gold, Silver, Platinum Scrap Recycling Business.
Frea information: Recycling, Box 11216F, Aano, NV 88510-
1216

GET Paid for reading books' Write: Pese-ADd, 161
Lincolvway, North Aurora, IL 60542

$400.00 FROM OME SACK CEMENT! Huge demand. Big
profits. Pactune Prood §1.00 (Refundabie). Brnca, Box 1082-
M, Heaparia, CA 92345,

MEW £250.00 WEEKLY, your business, unique monay
maker. Basulilul wooden potted plant holders. Easybuild,
13887 Wesleyan Bhd.. Criando, Florida 32826

GET pawd for clipping newspaper items E2-525 EACHI
RUSH SASE. Tri Tech Systems Inc, Box T6P, Childs,
Maryland 21916

HOMNG KOMNG, TAIWAN Products Cheap. Free Detadls.
Wirita: Dwita Publications. Box 230, indianota, Mess, 38751

BIG MONEY WITH YOUR COMPUTER. Greal hew buai-
miess. Computers, Box 3103, Nashua, NH 03061-3103.

$0 - 108HOUR. Amarzing breakihrough process restones
Burned'And/Damaged Counteriops WITHOUT REPLACE-

MENT. 2 hours'day eam $30.000/vear. Milkons of apart- '

mants. homes pay profite immediatelyl Free Information
RENEW, Box 9900-PC, Vancouwer, WA a8

LEARN HIGH- PROFIT homebased booklet writing- selling
business. Awgust Publications. Box TH2PM, Mowi, Mich.
48050

MARLORDER DPPORTUNITY: Start profitable horms busi-
ness withoul experience or capital. Inlormation free. Mail
Ovder Associates, Dept. 634, Monbale, MJ 07845,

MAKE BALLOON ANMALS. $400 Weakends' FREE SAM-
PLESANSTRUCTIONS: Funnyman's-FMBI0, Box 260
Mpxandria Bay, New York 13607

RIGHT PRODUCT costs 25¢ to produce! Salls like hot
cakes for 104! Frea information for koose Z5¢ slamp. SHNP,
Suite 18-2T0U, 12416 Morth 28th Drive, Phosnix, Arizong
B502

“SECRETS OF THE RICHEST PECWLE" REVEALED!
Details FREE! “Bright”. Box 566-10PM. Newman, GA 85360

BiG BUCKS FIGHTING POLLUTIOMI! Bigges! new
growth business. reducing harardous wasie. Moneymaking
secrets. Froe details. Culco, 105 Dwesser, Southbridge,
Mass. 01550

NEW! WORLDS BEST COLLECTHON OF UNUSUAL, SUC-
CESSFUL HOME BUSINESSES. Fres Report. Hometes, 917
W. Angala. Phoanix, AZ B0E)

HOW TO START Easy, Wealth - Producing Businass! Fres
Dedails; Davtsco. 3615 Tumrod, Bathuwne, 5.C. 28009

PORTABLE Tire Whilewalling Maching and Windshiald
Repasr Kits - High Profits AAA Tire Finishing - 504733-0242

MAKE HOMEMADE BOOKLETS. I've eamned $187.000
with rmine. Free information. Falcon, PO, Box 5320,
Sevierville. TH 378564

INCUIRE! MAKE 5192000 FRST YEAR! Abgsiract
Adcverlising, 2861 Medwary Rd., Suite 224-179 PM, Carroliton,
TX TH008

FREE PUBLICITY lor your bussness. Free Information:
COM Publications. 4831 Churchill Ad. PM10. Tenino, WA
SA5AY

HOW to start mnd operabe your own profiabls busiress o
harmi. Froe detaiks. Write 1o: Home Publshers, Box 301162,
Houston, Tex. 77230 Today.

MAKE §15,000 MONTHLY! Easy! No Investment
McDowall, Box 5528-A, Diamond Bar, CA $1765

VENDING MAMUAL by successful operator. Products.
equipmant, caligns, managemend, Save'make thousands.
H-day guarantes. $30.00, Box 158432, Mashville, TH 37215

S750 MEXT WEEKEMD! Free details. Marow Publishing,
Box 1444, Colorado Springs, OO B0901-14d44.

BUY EVERYTHING WHOLESALE, giant unique gift cata-
loy. Froe inlormation. import, 8718 Lawndale, Kamnsas Gity,
MO 64137

EXTRA CABH al homa, T proven ways FREE DETAILS.
SASE DAB Marketing Enterprises, Suite 373 Dept P, 103
Washingtan St., Mosristown, b 07960

MAKE Money A1 Homel Confidential Secrats Exposedi!
Guaranissd! Free Valuables Repaort! LSASE. G & A Prafit
Flanning, 4299 West Cadin Road, Depl. PM-10, Stockion,
Calif. B5206-9646

ACHIEVE WEALTHINDEPENDEMCE. Mdlionaire enire-
praneur explaing 101 businesses You can operabs with
minimwem cash! Frea details. Aeliance Publishing, 7739 E
Broadway, Suite 142m, Tucson, Az B5T10.

HOW 1o MAKE up to $300.00 & DAY wilh your TRLUCK
Send §5.00 for the book, Frienkln and Son Publishing, P.O!
Box 625, Greerville, OH 45331

RECOMDNTION “junked’ batleries. Free report reveals
hovw 10 double your income in 90 days! Easy. Write:
Batieryman, 77 1PM, Batiie Ground, Washinglon S8604-0771

START YOUR OWN BUSINESS! Work al home! FREE
VALUABLE REPORT! TCS Publications, 8485 E. McDonald,
Suite 3X3C, Scatisdale, Arzonn B5253

FLEA-MARKETING Brings me S90051600 Weekly Part-
Time. Merw Manusl Rovaalks My Litthe Known Methods. Cash
Mever Stops. Free intormation. Goodlile, Box 62M, Geneva,
FL 32732

AMERICANS. A chance io PROFIT FROM USA CAMADA
FREE TRADE AGREEMENT. Earn Extra Income At Home A
A Worldwige Import Exporl Representabive. ~Starling Kit™'
36 00 cash 59,00 check. Rockoyn international. 11 Forsythia
Read, Bramalea, Omario, Canada, LET 262

MANE BiG MONEY in Mallgrder! Many profitable plans!
Frae delails: Ekridge Parkar, Box 350461, Tampa. FL 33685

GOLODVSILVER "“OPTIONS"! Exciling new ifrvesiment
frekd! Large 1.000%—5000% prodil opporunities! Small
L£100—8500 nvesimanis! Discover lithe- known “success
sacrels! Free Report. Trendmasier, Depl. M108, Box 1737,
Sarasoda, FL 34230

EARN 37700 MONTHLY! Home Business! Litle invesi-
ment. CEKL, Box 707, Ann Arbor, b 48107

5001 Moneymaking Opporiunities! Free  Catabog!
[ynamecs, Box 160386, Akron, OH 44305,

MAKE 2 fo 3 tirmes your cost on handneds of products.
Frea mlormation. Mevelty & Gitt Center, 94-358 lkapono P,
‘Walpahuw, Hawain 96797

START and Cperate Profitable Home Business. Informa-
ftign Send SASE. NOVA Associates, 251 South Bth Ave.,
Marville, M.J, DBE3S

IMPORT/Expor! irade secrais. Free details. SCSL 230
Hilton Ave., Hempstead, NY 11550

FREE Booklet. Remodsl Houses withoul 10088, aspsrt-
ence. capital. $20,000 pan- tirme. Mastarcradt Manual, Box
30183, Savannah, Georgia 31410

SELL BEFORE stocks craghl Free into. Vakus Invesimant,
Box 24012-B, Dayion, OH 45424,

5000 Month-Free Information - Mo Dbligation - Longs,
Box 1485, Garden Grove, CA 92847 - T14838-2167.

AMATING Profity Duplicating Keys. Details $2.00. ARSS,
4509 Laris, Baytown, TX 77521

PARTY Ptan Superisors! Detaids $3.00.  Hoffman
Enterprises, P.O. Bowx 386, Arnold, MO 63070

525,000 LOANS INTEREST FREE!N Secrel Fedaral law
WIPES OUT DEBTS!! Dedsils FREEN Moneywisa®, Box
BIEETH. Margate, FL 33063

HOW TO stan your own successful profilable home
business. Fres Detalls. Venlure, 5314-A Sunshina, Austin, TX
TETEE

GET RICHN Sacret law smashes debis—brings Cash,
Credit! FREE repart!! WeaRhKit/B, Box 4096, Pompano, FL
3063

CUP nowspaper ilems—$2 - $25 EACHI! FREE Repon!
Clhippings®, Box 6108, Pampans, FL 33063

ALUMINUM SCAAP - Recycle Yoursall- MAKE UP §25.000
POUND! FREE Information: Indusirial-P8810, Box 127,
Alexandria Bay, Mew York 13607

RELAX AND GET RICH Amagzing guide 1o riches. Free
detaits. Write now. Brady Enlerprises, P.O. Box 705 PM,
Masoniawn, PA 15481

START your own profiable cleaning business. Very low
start up expense il done correctly, Forgel high cost fran-
chisas. | am now offiering a $1ep by step guide o lead you 1o
financial independance. The book will include my homa
phone Aumber so | can &ssist i any way possible. Send
$E0.95 in check or money order to: Cleaning Business, 2811
5 Elizabath 51, indkanapolis. By #6200

STAATING YOUR OWN BUSINESS. FREE Subscription to

Cpporiunity Magazine tells how. Write Opporiunity, Dept.
030, 6 M. Michigan, Chicago, I 60602

EARMENGS Unlomited! Madl our Faal Estate Sarvices
advertisment from your home! Onondaga Funding
Company, 1209 Lancaster Awenue, Syracuse, Mew York
13210

MANUFACTURE ELECTROMIC EQUIPFMENT IN YOUR
hierne Tor the Arrmy, Mavy, Alr Force, and MASA. Will supply
plan. Inexpensive aasy to budd equipment. Government
pays $4,000. Cost to you S800. Profit £3.100. Send $10 bo:
SUBCONTRACT R&D, 136-31 222nd Street. Laurelion, NY
T1413PM. Artention: Wilner Nau,

WE PAY CASH FOR JUNK) 55.00; Moneymaker, 129 Fern
Streat, Birmingham, AL 35210

MAKE §15,000 MONTHLY] New incredible method: AV
Pound, 10501-266th Avenua, Trewor, W1 53174

SHRIMP, CRAYFISH, AND FISH FARMING, (pools or
ponds). Sand $6.95 (refendable) to: USALA, Box 457402-R,
Atlanta, GA 30046-7452

SUCCESS] MONEY! POWER| You can have 0 all. Free
Inforration. Spimar, 801 Main, #808-A. Longmont, GO
EDS

CASH FLOW. $750 EVERY WEEKEMD. AUSH $5.85 far
Repart. Oppanunity Publishing. 2811 Chester, Little Rock,
AR TI206.

MAKE ALL THE MOMNEY YOU WANT! Proven pari-time
business. Guaranbesd profis. ree detalls. WRITE TODAYTH
Winning Publications. Box 10118, Seatord. NY 11783

BIG BUCKE N TEDDY BEARS! Manulacturer Seoks
Destribulers Who Wish to Eamn $100,000 Per Year in Billion
Dofiar Stulfed Toy Industry Call Toll Free 1-B00-426-0189.
Kidoo Products, 213 Horsebdock Rd., Farmingville, NY 11738

MAKE 57,000 Monthly as Loan Broker. Mo hvesiment,
Froe Detailt: Fnancial, Box £300-4, Wesi Covina, CTA 31791,

ASSEMBLE PVC Furniture, Froe report reveals how o
diouble your income in 60 days! Easy. Write: PVC, TT1PM,
Batile Ground, Washingbon S8604-0771

EASY MONEY. HOT BUSINESS. Details §5. Bucksn Co-
op., Box 412-FA, Mew Haven, CT D513

CASH DALLY! Book shows you how to sall valuable
information by maill 10008 profit® Froe delails! Wiite: 1560
Placentia #F8, Depl. PM, Newpor! Beach, CA 52663

SEMIORSRETIREES HOUSEWIVES
EARN §75-52 TS weak (or More!) 50 Guaranieed methods.
5100 (refundable) rushes dedails Income, Box @2
‘Westmoaonl, IL 80550

VIDEQOTAPE DISTRIBUTORS MEEDED. FREE brochure
maplaining $99 Destributorship, Videoscope Produchions,
Inc.. Depariment P10, P.O. Box 20301, Atisnta, GA 30325,
(404} 9T1-TH42,

WHITE YOURSELF WEALTHY. Free Raport. Inkslinger,
P.0. Box 388, Caphiola, Califerria 85010

HUGE Profits - Soap Making!! instructions and proven
formula. Pennbes per gallon. Free information. Prime
Distributing, Box 300473-G, Housten, TX 77230

(Continsed on next page)
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BUSINESS OPPORTUNTIES
{Continued from preced 1]

101 THINGS YOU CAN MAKE AND SELL From Scrap
Wood! Free Wnformalion. dealand, Box 8611, Macon,
Georgia 31208

GUARANTEED NO - FAILURE SERVICE BUSINESS, UN-
LIMITED ICOME. Free Intormation. Dean, 147 Buron, Avan
Lake, OH 44002

FREE DETAILS SEVEN MOST PROFITABLE HOME BUSL
MNESSES SASE. PHOENIX PUBLICATIONS, 736 MW 41
Strest, Miami, FL 33127

MAKING IT RICH in the 1980's - 1290's! Free Details:
Douglas, Box 40403, Ralsigh, NC 27620

CARPET & DECORATIMG - Successful Homa Busingss -
Highly Profitabde - Full or Pard tme - Tax Advantages -
Minkmum Training - Unlimsed Prospects Froe informalion:
Matiomwide Canpal Brokers Ing,, Box 1472, Dallon, GA 30720

MAKING IT RICH! New suciling wialth-pooducing Dt
mess. Mo invesimant. Work al home. Fres detalls. Kirk
Murphy. Dept, PM10, 436 Morth Post Oak Lane, Housion,
Texas TT024

PERSONALIZED Organic Molecular Models. Ideal Gift
Novelty. Send $2.00 for Information, Novakrell Assog., 251
So. 6th Ave., Manville, ML 0B85

FREE LOMG DISTAMCE PHOME SERVICE FOREVER!
COMPLETE DETAILS $1. TPM, Box 58549 CTA 30066

LEARN how o star your own highly profitable business at
home. Send SASE. “Free Details and Bonuses”. Brown
Enmlerprises, Inc., P.O. Box 3307218, Brookhm, MY, 11213

FREE Booklsi. Tells you how to make a forlune at home
with ghitter. sy money. Aealistc business. New Adwentures
102-A Dend, Baytown, TX 7521

FREE mformation on best pari-lime business with full-
tlime income potentlal. Mo obligation! Write: CHIFFR'US, Box
S5T1PM, Pahoa, Hawail B6778

FREE $350.00 RENTAL PLAN. Write: Cashfiow Strafegles,
Bax 1, Littestiown, FA 17340,

FREE Report! Make 51,000 @ woek selling books by mad
HSPC-10, 5968 E. 29th. Tucsan. AZ B5T11

WORK ONE WEEK, MAKE 53,000 rapaining matal rools|
Asvolutionary process. Easyl Froe SampleAeport. Aoof
Rainger, Box B83-PM, Greal Bend, Ks. 67530

HOME BABY SHOE BRONZING BUSINESS. Potential
unfimited. FREE iBustrated literabure MEPM, Box 1904,
Belbing. FL 33870

PROJECTION TV .. Make $55's assembling Projeciors
Easy! . . Resulis comparable o S2.500 projectors .
PLANS, & LENS & Dealers information $22.50 . ., Profes-
sipnal Systerns available . .. Mustraled catalog Free ...
MACROCOMA, 1588, Main Streel, Washinglon Crossing,
Pennayhania 18977 . . . Creditcard Orders 24HRE, (215) T36-
2880,

BATHTUB REGLADNG, product sales, service and traen-
ing. Call Ureque Coatings Corp. (404} B45-0072.

MAKE High Profit, Hot Selling License Plales, Signs.
Vecurnagic, PO Box 24086 (GG), Tampa, FL 33823

ADVERTISE FREE, hundreds of publications $5.00.
Directory, 40 Shore Dr., Dakdale, N.Y. 11768

BECOME AdvertiSing Fepredentative. Free Brochure$!
Campusmark, Box 5544-B10, Chivveland, Dhee 44101

HAVE you agreal idea, a faniagtic plan or a very inleresting
project ? Wiy nol put them 10 werk for you! Classified Adver-
tiging can ba of immaendous value in promoting all 1hess thangs
and more. Laam HOW TO MAKE MOMEY THROUGH CLAS-
SIFIED ADVERTISING by sending sway for POPULAR
MECHANICS PROFAT BOOK. Price §1.00. Send 1o PM
Classified, 224 W, 5Tth 51., New York, NY 10018

IDEAS twumed into money $3.00 E. Leonand, 106 Main
Streat, Morthport, NY 11788

RABEITS-CHINCHILLAS-FLET BEARING
ANIMALS

ACHIEVE WEALTH AND FREEDOMI Hotiest Maneymak-
ing books. Newes! plans. Hundreds avallable. FREE catalog.
Apax, Box 11181-PMI0 Costa Mesa, CA 52627

BUMPERSTICKER Printer. Cheap, Simple. Portable. Free
Delaits. Bumper, POB 22791 (GG), Tampa, FL 33622

GUARANTEED INCOME. Raise Chinchillas. Send $10.00
(refundable) lo: Chanchdlas, ODept B. Rte. 1, Box 942,
Willcox. AZ B5643

HAIRPIECES FOR MEN

HAGH Profits T-Shirts, Caps. Inexpansies transier ma-
chines, supplies. Press, Box ZRB09(GGE], Tampa, FL 33623

MOMEY From discarged tires! Slamp. Brownie, POE &,
Paragon. indiana 46168

HAIRFIECES - Frea Catalog® Total Image, 10 PM-10 West,
Souwth Norwalk, Conn. OS85

OF INTEREST TO ALL

ADVERTISE Free in 507 Magazines. 3500, Directory, Box
11, Atlanta, Gaorgia 30301

"RELAX and OGsl Rikch” Frea informabion. Jewsll
Destributers, Box 12024, Toledo, Ohio 43612

GET AICHI! Secrat law smashes debls--brings Cash,
Credil! FREE report!| WealthKitB, Box 4036, Pormpana, FL
33063

PROFITABLE Gold Foil Printer. Personalize business
cards, pencils, malches. Free detalls. Goid, P.O. Box
24586(30), Tampa, FL 33823

MAKING EXTRA MOMEY MADE EASY. FREE Subscrip-
tom to Opporiunity Magazine oMers hundreds of proven
ways. Write; Opporundy, Dept. 031, 8 M. Michigan, Chicaga,
L E0E02

MANY DOLLARS FOR YOU - Free information - Robert
Winstead, 5247 Concord, Portage, Indiana 46368

AVERAGE $55.00 PER HOUR! CHIMNEY SWEEPING
SUCCESE, a siep-by-step traimving manual. Be your own
boss! S14.95 to AAA Chirmmey Sweeps, 2M083 Roberia Ay,
Whealon, IL G087

FREE Promotional Albums, Concert Tickets. Stereos. gic
Inlorration: Barry Publications, 477 82nd Streat, Brookhym,
NY 11209

FREE PRIVACY CATALOG. Cash income opportunilies.
Hiding assets. Secrel logns. New identity. Eden. Box B410-
PC, Founbamn Valley, CA 52728,

SAVE $1,000's on your next mowe! Send SASE - Bab
Bekins, Box 1355, Rancho Santa Fe, CA 52067

STOP Getling SPEEDING TICKETS, Fres Information. Box
1082, Ben Lomand, CA 35005

FREE inlormation. How 1o IMPROVE your personal Ir
nanges tor SUCCESS. Financial Services, 2650 Six Miks,
South Lyon, M 48178

UIVE LOMGER - Lower Cholesterol. Facts And Diet 300,
P.O. Bax 3107, Springtiald, Virginia 22151, Don’tl Delay!

18 HELPFUL Household Hints S0¢. 536 East Morris,
MeAlaster, 0K T4501

MAKE MOMEY Selling Governmen] Surplus. Booklet §3
Lillian Thomas, 517-F Morthridga Foad, Dept FM.
Dunwoody, Gearngia 30250

MAKE Money From Fres Governmen! Publication's With
Raprint Rights. Send $2.00. Manar, Box 1066, Mahunta, GA
31353

ADYERTISE FREE! in ower 500 Magerings £4.50.
Directory, POB 2038M,. Ferndale, WA 98248,

MAKE MOMEY In Spare Time. Book Tells How 5300,
Valou Enterprises, Box 4228, Princedon. FL 13082

SH18.18 WEEKLY doing word processing. MEW. Free

Details. Gresrpoint Compuler Services, Ona Pennsybvania
Plaza, Suite 100, Depl. WIPDM, New York, MY 10118,

OF INTEREST TO MEN

MINOYIDIL. Grows Halr 4 Months. Box 1213-C. Makati
1295, Philipgenes

GOVERNMENT SURPLUS

HARCOTICS RAID SEIZURES . Autos. . Vans. . Boals

Airplanes . . Millions Surplus Bargaing .. many 1%

oniginal  cost!  “Mationwsde  Sales  Directory —$3.00.
Desponal, Boot 19107-A0, Washington, DC 20036,

GOVERNMENT LAMD OPEN TO CLAMA, 20 to 40 acre
localions avallable for 520 govermmend filing fee in Alaska,
Arizona, Arkansas, California, Codoraco, Florida, ldaho,
Louisiana, Mississppl, Montana, Nevada, Mew Mexico, Cre-

HUNDREDS weakly sisly. Assernbls PROVEM products in
your Spare time. No experience. Free Brochure, Council,
Box 2227, Sikverdake. WA 98383,

MAILORDER opporiunity: Sell 70 money-rmaking reports,
1000P% profdil! Mewkla/P 10, Box 2676, Van Nuys. CA. 51404

GET SMART, GET RICH. How o aten and succeed in your
own home business. Amazing FREE details MOW. Peak
Publications, Dept. 18, 2610 Henry Ave., Eau Clairg, Wis.
S4T01

PAYING Cash For Boxtops, Coupons. Michals-50, Box
27768, Memphis, TH 3127,

30 Billion unclaimed. Detalls $2.00. Hottman Enterprises,
P.0. Box 368, Armold, MO 63010

RECENWE HUNDREDS of moneymaking offers. Wile for
Tree details. Cradit Assoc., 1651 Valley Forge Rd. #289-F,
Lansdale, PA 10446

MONEYMAKING OPPORTUNITIES jus! for you, Tres infor-

FREE DEALERSHIP-SELL MAILING LISTS! Camplets pra-
gram trea! PCW, Box 1302-PMO, Valley Strearm WY 11582

$20,000 GARDEM PROFIT! GROW GINSENG, Sall £50
Pound. Simple Siart-Up. Lesland's. Box B&ITE-PI,
Indianapadis, IM 48268

SIMPLE UMIQUE BUSINESS has samed me SX18.000
Fres Informaticn. Gulf, Box 6329, Evansvdle, Indiana £7719
$500 Daily. The ultimate horme business opportunity of the

1980's. Details: J.G. Enlerprises, Dept PM10, 261 Champion
Wary, Sewell, NLJ. 0B0E0

Stover Distributing, PO Box 476A, New
ashinglon, OH 44854

£30.00 HOURLY! In your spara time. Guaranteed. Froee
Dietaits. Enterprisas, At.2 Box 317-B, Winder, Georgia. J0680

MONEYMAKING Mailordar Miracks. Unigue Product Guar-
antees Success Free Details, Lively Puidications, Box 219,
Wilbraham, MA 01095

MAKE $750 MEXT WEEKEMD learn amazing quick cash
mathad, Free DetailsData Pullishers, 2675 West Hwy 894,
Suile 1008, Sedona, Arrona BEI3E

gad, Utah, Wyoming. Citizenship mandatory. For complste,
step-by-step package incheding maps, ielephone helpline,
and filing forms send $20; or for more information send §3.
Public Lands Title, Box 2082-X. Grass Valey, California
95945

DRUG RAD SEIZURES! Buy dirl cheag. Aulos, housss,
ik, computers, furnilure. Wrile: Financal Surplus, Box
4309-A, Weal Covina, CA 81791,

INCREDIBLE OPPORTUNITY! GOVERNMENT DRLIG SEM-
TURESSURPLUS!. CadiRacs, Lincoins Domeshics, Foreign
Exotics, Boals, Airplanes, Misc, Buy from S100.00. Special
recorded message reveals details. (BOZ) TI1-2907. Exl. 2470,

GJl. BURPLUS Calalogue 3300, Monmouth Army Mavy,
S0P Broad Street, Red Bank, K OTT01

LOANS BY MAIL

ESTABLISH A&A CREDIT in 30 Days! Call 24 Hours (305}
O5E-2160, XJ16.

CREDIT CARD Brokers. §100 Gets You Staried. (404)-662-
G684 24has

WORK AT HOME, laz1 year | made over $108.000 no boss,
easy pleasant work. Free Information, Litestyles, Lock Box
243, Waldorf, MD 20801

PROFIT MONTHLY from Peoples’ Phone Bilks while saving
tham money. Mo Capital investment, Detals, Application, §2.
Dynamic Gones, Bax 208, Faimmount, IL B1841-8750

NEED MOMEYT When Banks stop. We starl no credid
check, collateral or co-signers needed. For Application
write: BOCT, 1107 Crawiord Road, Statesville, N.C. 20677

WEALTH and independence, practical plans. BEVSCO,
PO, Box 22650, Morcross, GA 30091

EOOHOUR. Full ima/Pan tima, ALL-MEW. Easy Work
one wosk, maka S8.000 INVEST UNDER £20. Free Infarma-
tian, Talisman, Box 1417-PM, Greal Bend, Kansas 87530

OUT OF WORK? NEED MONEYT 51.00 booklel shows
youl Row bo slart your own bussness through classiied advar-
tising. Popular Mechanics. Dapt. K. 224 W. 5Tth 51, New
York, MY 100N&

YOU CAN MAKE $250,000.00 i & maonins. Far a 4 page
report send §3.00 1o: ©. A. Enterprisea, P.O. Box 260352,
Plang, TX 75026

FREE! Fichasg! Riches! Riches! detslls: Davis Co., 118PM
Main, Branson, Mo, 65616

MONEYMANING OPPORTUNITIES

LOTTO BREAKTHROUGH finds best numbers. Fres infor-
maltion, Peming, Box 1721, Auburn, New York 13021
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$100,000 Mailorder Opportunity. Sleady intome guaran-
tewd. KR 52.00; REnt., P.O. Box 14530, New York, N.Y. 10011

MILLIONAIRE Mailorder Experl Reveats Money-Making
Secrets. Fros, Exciting, Hour Cassette: Mal Powsss, Mo
Holtywood. California 91608,

MONEY Problems? Free Book describes Loans, Cash,
Gowernment Grants, Other benelits, aailable fo individ.
upls. Wrile: Asspciates. Box 38-AX, Brooklyn, New York
11235

BORROW 5500 - S40000 on Signalure’ 97% Elgible!
Amw Purpose! Free Application: Unded, Box 3788M,
Downay, CA 90042

VISAMASTERCARD! Cuick PersonalBusiness Loans!
Refused slsawhene T Wirna! Mational Finance, Box 357 26FN,
Richmond. VA 23235

BORRADW S40,000 “overnight,” Arry purpose. Feep indefi-
nitady! Free Reporl Success Research, Bos 19738-AX,
Indeanapolis, N 46219,

{Continued on next pags)
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BORROW ANY AMOUNT! Get VisiMasterCard! instant

reply. Sunrise, Box 42X, Bethpage, NY 117140042 / (516}
348-1649.

NEED EXTRA CASH? Well cash your post-tdated check
ue 1o B100.00. 1-800-445-0660

S500-£75,000 LOANS AVAILABLE! Any Pyrpose. Mo Col-
lateral. Froe Application: MJP Industry, Box 531, Bronx, NY
T4E1 0531

WESA!R MASTERCARDI® Regardiess of Credit Experi-
ence' “Majority Approved!™ Apply Tol-Free, 24 Hours: 1-
BO0-Z2T-8472, Extension 18,

FREE MOMNEY! 5300000000 Gheaway Grants. Mevar
Aepay. Details $1.00, (Refundable). Jakla. Boox J066-FR108,
Sominole, Florida 34642

BUSINESS LOANS & VENTURE CAPITAL Up to
S100000.00. Dedaila: Frati. R 2, Box 41684, Wintespon,
Maing 4495

BORROW £500 - £100,000 98% eligéhle. Froe application.
Giobal, 3441 Hprishing Rd., Greenshorg, NG 27406

FAST CASH - BAD CREDIT O, BANKRUFTCY OK, REAL
MONEY NOT  INFORMATION.  OPPORTUNITIES
INTERNATIONAL, 5TTE6 KATELLA, SUITE A, ANAHEIM, CA
pore B

BORROW $500-520,0001 “ Crvarmight.” On Signature. Keep
indefinitety! Action, Box 5483-A, Diamond Bar, CA 51764,

RE-ESTABLISH A1-CREDIT! GET WISA anc MASTER-
CARD! Guaraniesd! Write: Remap Credit, Box 371458-PM,
Decalur, Georgia J0037-1459

BORROW $500-850,0001 “immediately " On Signature,
KEEP FOREVER! Credit-8, Box 1621, Spring. TX 77383

'WANT CREINT CARDS 7 Bankrupt? Mo credit? MO PROS-
LEM!| 55% APPROVED regardiess of credit axperience® 14%
MasterCard! ONE HOUR APPROVAL AVAILABLE] Apgily by
phone! 1-800-854-8472

BORROW £500-5100,000 no one refused. Free applica-
tion. T50 Johnson Hollow, Jefferson, N.C. 26640

BORAROW £100-2100,000! Fast, Conficentig! Marigadd,
Box 2000 (PM), Richardsan, TX 75080

PERFECT KNOWLED GE

ETERMAL'S Original Measures contain Total Knowledgae.
Enhance Einsteinic dirmenssons. Gathar unlimited, recychad.
FREE energy from CREATOR'S Teme Bank for home,
faciory. pleasure. Eliminates deadly experimental resaarch,
pollution, friction_ Taxes! Permanent power planis have MO
mowing parts! Transponaton VEHICLES use Monadie Grawv-
ity. 1000 year buili-in durability. Small. crash-prool, family-
madal, Mini-Slar Limfed To underiower waler within buffer
ronk Maxmum speed 50000 M.PH. RAslegates death-
dealing whsls To Slone Aga. SURVIVE due Seal Six and
EMJOY Thae riches of Heaven an Teme Sation Earth! Mo mail
Tes! for qualilicatons in person. ATA Base, 1500 Morh
Texas, Weslaco, Texas

FINANCOAL

REFAIR YOUR CREDIT! ., . plus Fill Your Bank Account
with Cashl ... Free Details: Antco. Box 588-A, Memick, NY
11566

DEBTS? BILLST BAD CREDITT Mo problam! We'll help
neorws, Applications accepied o $50.000. Mot a loan company.
Free application call [205) 978-1400 or write: TCAC, dept
PM. 400 Century Park South #117, Birmingham, Alabama
Lo

LOANS for amall businesses! Call Federal Loan
Infanmation BOO-824-6461 for oelalig!

HOW TO OVERCOME A LAYOFF and other financiad
crises. Imporiant, Valuakble adwice. $3.50: Grean, Box 262347
{A), Tampa, FL 33685

THE LAYMANS GUIDE 1o REAL ESTATE LOANS. A must
for the refinancer and buyer. Be informed and save manegy
and tirme. 310000 eheckiM 0. to: Property Financial Sarvices,
1840 M. Tustin 32, Svite 110, Orange. CA 32665, Allow B
withs

CREDNT Cards Visa Masler Card Credit Profblems Wil
coma Call G02-926-2167 anytima

EASY Guidlines guarantesd 1o sawve 50% of mone on
presant and fulure mongage costs, $8.95 Onondaga
Funding Company, 1208 Lancastar Avenue, Syracuse, New
York 13210

HERBES, Vitarmins. Free catalog. 51.00 shipphng. FMH, BIS-
PM10, Cleariake Aoad, Coopa, FL 32922

STOP ATHLETE'S FOOT, JOCK-TCHI Tried evenything on
market, siifl have problems? Product in home will at last,
give amazing, inexpensive reliel you want. Satistaction
Guaranised. Send $10, Terminate, 170684, Southeast 16th,
Benionville, AR T2T12

PSORIASIS Sufferers Discouraged ? Winte for Free impor-
tani infgrmation that is helping thousands. Pixacol, P.O. Box
11ETET-PM, Carraliton, TX 7501

WEIGHT CONTROL NUTRITIONAL SUPPLEMENTS Land-
& 50 years Free Calalog. JEB Emerprises, POB 24125,
Jacksonvide FL 322414125

KEEP ¥OUR HEALTH. Free information. V E., Box 43523,
Clevedand, Ohio 44143

OSHKOSH B'GOSH Ciothing. Children & Adult Sizes.
Catalog: $2.00 PAH. Depot, Dapt. PM2ZR, Sullivan, IL 51951,

WORK CLOTHES SAVE B0 Shirts, Parta, Coveralis. Frea
Foldar, Write: Galco, 4004 East 7181 Sireel Depl. PM-G,
Clevaland, Ohio 44105

GARDEMING & LAWN CARE

BATEHAM'S TRAPPER, quality toal, FOR picking wp PINE
COMES and OTHER THINGS. 51695 free brochure
Bateham Mig., Route 1 Box 2390, Sylvester, GA 31781

RECIPES, COONING, ETC.

SO00M new, vanilla, chocolate cream fize. §20.04 per case
includes delivery. Double Diamond Sodas, 2600 Brisial 51,
Bidg. B, Suite 206, Coata Mesa, GA 92826,

MARVELOUS Munchin from Mickens. SENSUOUS Swiss
Chocolate Squares plus 15 favorite recipas. $4.00. B
Mickens, Box 22471, 51. Loais, MO 83128

HOME COOKING! 15 Mouthwalering Fecipes. $5.00
SASE. Brymar, P.0. Box 25714 Olalhe, K5 65062

BAUSAGE Cake Aecipe, 32.00 SASE. Fn. & Box BS3S,
Athens, Texas TETS1

FREE Goid Credin Card. Hovizens World Inse
Branford Piace, Mewark, N.J, 07102

HEARING AIDS

ional, 20

BORROW $500-5100.000 Bad Credit Mo Problem. Fres
Application, Box 38, Grassy Creek, N.C. 20611

WINNING  information 200  MEN'S
ASSOCIATION, Fouts 6, Forest Lake, MK 55025

TOP DOG in diverce T You can be. Information, Coker, Box
BA0, Kensett, AR T2082

FREE Remailars List. Agenis Heeded. PS, Box 29658, San
Anionio. Tecas TE229

SECURITY, Confidentially. Diedadls Consurmar
Warehouse, 6333 Pacific #508. Stocklon. CA 95207

CONFIDENTIAL ForwardingFRecesving Remadls: Each
stamped single envelope $1.00 CBS. P.O. Box 5156,
Portsmouth, Mew Hampshine 03801

FREE Two Posi Cards With Remalling Information. DS,
3539 Geanne Mance k., Monineal PO HZX 2K2

REMAILING Forwarding Servce $1.00. Walls Mailbox, Box
124, Cando, N.D. 58324

PROFESSIOMAL Mail Forewarding  Since
Promailers, Drawer 2112, Asheville. NG 28802

COMFIDENTIAL Mail RaceivingForwarding. Mail Drop,
Box 608039, Orlands, FL 12960

BLANK PHOTO ID CARDS {laminated), 5 for §10.00, & free
Birth Cartificates. Make on any typewrilar-varything fur-
nishad. Good everywhen. Moneyback Guaranies. Candenal
Publighing, 2071- B2F Emergon, Jacksonvilla, FL 32207.
Rush GO0 Call (24 Hrs) 1-604-396-1744.

100 words aboul two paterndly lesting mathematical
faults. $5 to: Frifield, Box 991, Tallahasses, FL 52302

WANTED MISCELLANEQUS

BUYMG Tungsten Carbide, Tungsten, Molybdenum.
Silver Soldar, Silver Contscts, Gedd, Flatinum. 800-321-
6014 Ohio 216-531-8333 collect,

@GOLD, Sikver. Platinum, Mercury. Tantalum. Samples
Evalusted Fres. Ore Assaying Service. Call Wholesale
Tarminal Todl Frea: 1-800-232-10%0,

@GOLD, silver, forklift contacts, silver solder, gold filled,
rplled gold plats, godd and sitver coins. FLL. Refiners, 652
Myrile Si., ENzabeth, M.J. 07202, 201-353-5048.

RIGHTS

19,

HUGE SAVINGS Eliminate Dealer Markups. Free Trisl
Batierias Whoteeale. Tevms Arranged. Cadl Toll Fres 1-800-
3731242, Or Wirile: Licyds-PMWC, Rockiond, IL 61110

DELMGHTFUL Tipsy Cake Virginla family recipe. $3.00.
SASE Birsie's, 4515 Lovers Ln.. Suite 221, Dallas, TX 75225

STUFFED LUNCHES 20 Easy Pockel Santwiches. Rush
§2 Ploeger, Box 50964 - CO1PM. Palo Ao, CA B4303

FANTASTIC STUFFED GREEN PEPPERS Did famaly recr
pa. E1.00 SASE. Medners, 5251 Jason, Houston, TX 77098

FREE HEARMNG AID CATALDG- Save %2 by mail Write:
“Moneyhavers”, B530PM-10 Langdon, Sepulveda. California
91343

TOBALCCO

FAMOUS French Canadian Traditional Recipes $4.75
Viltar do Lana C.P, 851 Sharbrooke, Qudbes, Canada J1H
5L1

CHOCOLATE Covered Peanut Butter Cups. Recipe. $2.00.
P.C:. Box BE241, Fort Colling, Colorado BOS2E

PIPE SMOKERS! Premivm Ouality blends, Wida Salec-
tion. FREE TOBACCO MENU, Write: Pipe & Pouch, Box
25710, Maddletiald, CT D455

ML order - P and chewing tobaccos, roll your own
clgarelte lobacco and accessonies. Free Catalog. Write:
Arnermont Tobacoo, P.O. Box 2707, Owensboro, KY 42302-
2707 or call todl free 1-B00-451-6489.

SOENCE & CHEMISTRY
“EXPERIMENTERS" LABORATORY CHEMICALS -

100 WAYS TD COOK CHICKEN! $5. Wintanwhite, Box
403157-P1, Redding, CA B6048

MICROWAVE Cockbook socups, appetizers, main

courses, desserts. beverages. 5395  Humphnes
international, 106 Hallhi Placa, Hula, Hawaii 6750,
Satislaction Guaranteed.

STOP1 Enjoy a booklet of 88 affordable, sasy 10 make.
Chacken recipes. Send $4.95 1o: Chicken, Box 470, Arana. Wi
53503

WINEMAKING, BEERMAKING, ETC.

GLASSWARE, Calalogue $1.50 Established 1953

HAGENOW = LABORATORIES. 1302  Washington, FREE CATALOG Winemaking, Beermaking supples.

MANITOWOC, WISCONSIN 54220 Continental, Box 1227AA, Daytona Baach, Florida 32015
FORMLULAS, PLANS, ETC. BEERMAKERS OMNLY! FREE CalalogMNewsletter.

CONVERT MILK inlo a waterproof plastic compound, by
ihe galan. Semple formula. Send $2. A. G, P.O. Box 3204,

Fidgewnod, N.Y. 11386
TRAVEL AND RESORTS

BAHAMA CRUISE LOWEST HATIONWIDE! 5 days $488 00
$155.85) 404-263-36872.

TELEPHONE & SERVICE

TELEPHOMES Salos-Service (American Made) Wrils:
Telephones, Box 6M. Simpson, P4 18407

William's, Box 2195-M8, San Leandro, CA 84577

WINE'BEER MANING Cataiog: B&J Enderprses. 1845
South 19th, Spangleld, Nincs 62703

WINEMAKERS - BEERMAKERS: FREE ILLUSTRATED
CATALDG DF
MINNEAPOLIS,

BEER, WIME make your own. Free catalog, guality sup-
plies, eucellent fasi sarvica. Bear & Wina Hobby, P.O. Box
F104P, Wakefiodd, WA 32118

WINEMAKERS - BEERMAKERS - Froe |llusirated Catalog
- Fast Service - Large Seloction - Visa/Masiercard - (818) 254-
0242 - Krays, Box TES0-L, Independeénce, Mesouri 54053,

SPECIAL SERVICES

INFORMATION On amyihing. Ferguson Research
Specialisis, 60-15 Woodasde, Woodside, Naw York 11377,

DESTILLATION: make grain alcohal in your kilchen, $5 for
bookiel - KGnsman Produclions, 908 Ackerman Awe.,
Syracuse, MY, 13210

FREE Besrmakers ‘Wmemakers SAVINGS Catalog!
Winemaker s Marke!, Box 208M, Sumner, lowa 50674

HERBS - Yohimbing, Pay D'Arco, and Others. Catalog
£1.00 [refundable). Jude Herbs, Box S63FM, Hunbngion
Station, New York 11746

HEALTH, VITAMINS

YOU can grow hair!l Matured melhod. Free details
Hairways, Bax 360045, Melbourne, FL 328350345,

BURGLAR ALARMS & HOME
PROTECTION

SURVEILLANCE - SECURITY, equipmenl - Insfruction,
Free Cataiog . .. Mullimail, P.0. Box 1287, Cookeville, TN
34503
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COMING NEXT MONTH

b

)/

Good Gyrations | The ﬁody You Want

Look up in the sky. It's a bird, it’s a plane. New hi-tech computer-controlled

No, it’s you in a new slicker, quicker fitness machines melt fat, firm muscle

and safer gyrocopter. and help you look and feel great.

Racing To The Max Finishing Touch

\We put our Mustang's pedal to the metal for Our giant woodworking guide shows you

24 hours straight to bring home a win in the unusual ways to finish unpainted furniture and
toughest kind of auto racing. build a contemporary 5-piece bedroom suite.

Cutting-Edge Collectibles Bomb Basics

Exotic materials are used in these fascinating What happens when Dan Marino throws a
and expensive handmade collector knives forward pass to Mark Duper? We look at
| that are true works of art. physics, aero and human dynamics factors.
POFULAR MEUHANICS (LSSN (2405650 s pubiishend mumthly by The Hewst Corponation, S50 West ST St New '|'lr;. MY MRS, LS AL Skl prioes: .|.!lll'|1'l:| s il e,
BUEAT for one year; B2 fure ben yors, Cansili and ol other coumtries, add $1600 e each year, Secod-class pustage paid s New Yok, N, woul ok hlimﬂnuu]luw:- ficvs. Authorioe] sl i
-4 mnm s prviknees by Cansels ot Windsor, Ung Ke o] e seromnd-mater al Uhe Post (el Mq'liil.ﬂl.i\ F .lﬂr:l.r.ﬂl.Jmn':dl 19, o e by The Himrst Comprstion, AT rights peservesl, Primted is

LR A M ASTER: Ploase sirel ilvlross chunges to Poymilior Mochamics, 1°.00 Hox 10006, [k Misriess, 1A WEHL
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When You're Bananas Over ACar.

You're obsessed. Youre crazy ~ and air filters. And you still can
about your car. ItS your wildest buy better engine protection for
fantasy, suddenly a reality. your car, |

If you truly appreciate fine UselyPurhc;law oil and air filters
machinery, you protect it. With regularly. That way you can rest

prot eguy ,

Purolator Filters. wont
Purolaror invented the firstoil  turn into a mechanical nightmare.




Heads you win.
Jails you win.

Merit delivers both sides of the coin:
rich, satisfying tobacco taste and even less tar than other leading lights.
In fact, the majority of smokers in a nationwide test agreed that Merit tastes as good
or better than cigarettes that have up to 38% more tar. The secret
is Enriched Flavor™ Only Merit has it. Light one up.
Chances are, you'll love it.

Enriched Flavor™ low tar.ai -‘A solution with Merit.

ppen s L]
R

MERIT

e

il

SURGEON GENERAL'S WARNING: Smoking
Causes Lung Cancer, Heart Disease,
Emphysema, And May Complicate Pregnancy.

© Philip Morms Inc, 1988

Kings: B mg “tar;" 0.6 mg nicoline av. per cigarette by FTC method




