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...Ford’s tough 4-wheelers.

(It's our middle name!)

Ford Ranger

Ford introduces
Ranger SuperCab. It gives
you over 22 cu. ft. of
space behind the front
seat. Or, add optional
center-facing jump seats
for seating up to five.

Sporty Ranger STX.
The 4x4 with every-

thing on it...to go! The
exuberant Ranger STX
has over a dozen extra
features, from unique
paint to bucket seats, at
a special package price.
STX won the West, now
it's offered nationwide.

New 2.9L V-6 Power.

The STX boasts
Ranger'’s new bigger,

more powerful 2.9L V-6.

Electronically fuel
injected, it hands
you the reins to 140
horses* (Ranger
standard trim mod-
els also offer 2.3L
EFI Four))
New "Touch-Drive"”
System.
Presto! Just touch
a button in the overhead
console to shift from
2WD to 4WD high at any
speed. Shift back to
ZWD the same way.
Ford's new "Touch-Drive"”
is that simple!
(Manual locking
hubs are still stan-
dard for you tradi-
tional off-roaders.)

Ford Bronco I1

This tough number
shares most of Ranger's
good news. Like slick
“Touch-Drive.” Ford's
rernarkable new option
brings push-button ease
to 4-wheeling. You never
have to wrestle a reluc-
tant 2ZWD/4WD shift
lever. You always
have the assurance
of 4-wheel drive

high instantly.

Bronco Il has the
dash and drive of
Ford's new fuel-injected
2.9LV-6. It's the one for
power. For bashing
through the brush with
tighter turns than 5-10
Blazer or Jeep (Js.

And for turning heads in
town, too,

Eddie Bauwer Broncos.

Both Bronco Il and
Bronco are offered in lux-
urious Eddie Bauer

editions. They
feature unique
paint and spe-
cial trim. High-
styled interiors
with Captain’s
Chairs. Plus Eddie
Bauer tote and
garment bags. And
Ford's Extended
Maintenance and Lim-
ited Warranty coverage.
Ask to see this warranty
when you visit your
dealer.

oy

Ford Bronco

Bronco's a winner...
the strapping 4-wheeler
that outsells every other
full-size sport utility**

Bronco starts with
Ford's husky 4.9L Six,
standard. And you go up
from there, with the 5.0L
V-8 with multiport elec-
tronic fuel injection — and
185 surging horsepower”
Or Ford's
5.8L High
Out-

Nothing . o
in its class can match
Bronco for power!

Unique
Suspension.

Of all the big
4-wheelers, only Bronco
has independent front
suspension. To smooth
your on-road ride. And to
help keep wheels glued
to the ground for max-

imum traction off the road.

Your choice: manual front
hubs or optional auto-
matic front locking hubs.

Tow almost 4 tons!

The strong, power-

ful Ford Bronco can be
equipped to tow 7,900
Ibs. That's nearly aton
rnore thancormpetitors—
giving Bronco extra value
and versatility nobody
else offers!

Ford F-Series

They're too tough to
top: America’s best sellers
8 years straight.

This year, Ford 4x4's
pour on the power. With
the biggest standard Six,
plus the most powerful
lineup of V-8's—big as 7.5L
and 245 horsepower.*

They're the only big
4xd's with independent
front suspension (Mono-
Beam on F-350). The only
ones with your pick of
three cab sizes. '

With Ford's rugged

e d-wheelers, even the

choice is tough!

Best-Built
BAmerican Trucks.

At Ford, Quality is

Job 1. A1985 survey

established that Ford
makes the best-built
American trucks. Thisis
based on an average of
problems reported by
owners in the prior six
months on 1981-1984
models designed and
builtin the U.S.

Lifetime Service
Guarantee.
Participating Ford

Dealers stand behind
their work, in writing,
with a free Lifetime Ser-
vice Guarantee for as long
&s you own your Ford car
or light truck. Askto see
this guararnitee when you
visit your participating
Ford Dealer.

Buckle up—t
'We Can save .

* Hersepower based on SAE Standard
11348 7. 5L engine horseposner lower n
Califormie

**Based on 1985 mode] year
rmarntfaciueners pepsoried neadl
detivenes throusgh Juby 1985
{Based an 1978 through july 1985
model year marufacharers’
repored retall defiveries
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Before Moog P
Cargo” Coils, springs | —N
wenre designed to carry ﬁ :

either heavy loads

or normal loads. Bul t;\---.
not both. = i 5

Normal loads on
heavy duty springs had
all the “enjoyment”
of riding on a jack
hammer. On the other
hand, conventional springs, struggling with heavy loads, bottomed
out and swayed.

Cargo Coils, through an innovative patented design, make any
ride—normal or loaded*—safte and comfortable. The reason: the
variable rate structure of the coils. When your car is loaded, the wider,
more resistant coils at the bottom go to work. Add more weight.
The coils work even harder, maintaining the correct chassis height
of your car. This can lead to longer tire life, better handling and
a sale, comfortable ride.

Without the load, and just you in the car, you ride on the closer
spaced "'comfort’ coils at the top. There's no bone-jarring stiffness
bacause the stronger coils don't push against you.

Ask aboul Moog Cargo Coils al your mechanic or auto parts
store. After that you won't have to worry about hitting the road when
you load up to hit the road.

*“Check manufacturer s load specilications.

% inpuires. POET

;-.\H MECHANICS, P10, Fax |-nl:-'|l|-...: v Jowem TS,
Moog Automotive, Inc.
P.O. Box 7224, St. Louis, MO 63177 B
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Here's the inside story.
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Break it in right.
138 Can You Still

Do It Yourself?
146 Be A Bookworm

Getting service manuals.
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What the warranty says.
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Keep your car fit and trim with our guide.
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\We test six personal luxury coupes.
ELECTRONICS
98 Nifty Nine
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Follow our guide on how to strip woodwork.
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the “FIXED" unit

We have three quality built models
which will give what you want in a
skylight. . .

= attractive rofile domes—two
layers of acrylic (25% better insuiator
than glass).

sremoveable screen—can be replaced
with a third layer storm panel for extra
insulation.
and more. . .

sstandard copper flashing of one piece
design can be installed leakproof in less

time than any other unit.
«NEW FOR 1 — Roller shade

featuring SUN SCREEN — energy
solar screening.

get all the Facts from:

VENTARAMA
SKYLIGHT CORP.

140 Cantiague Road, Hicksvilie, N.Y. 11801

cient

(516) 9310202

A

new name gets added to our
asthead this month. Bob Vila,
host of the popular public television
series “This Old House,” joins us as
a Contributing Editor. Though the
title of Bob's new monthly column is
Old House Restoration (page 76),
you can bet that he'll be covering
topies of interest to all do-it-your-
selfers, just as his TV show does.
“This Old House" is seen on 260
public television stations all over the
country and has proven to be one of
the most popular shows on public
televigion. I'm sure you're going to enjoy Bob's column, both for the hard
information it will contain and for Bob's entertaining style of presentation,
. . .Ever wonder how we get some of the elaborate photos you see in PM?
Some of them take weeks to stage, involve several dozen people, and cost
thousands. I'm not kidding. A case in point ig the beautiful lead photo for the
luxury car comparizon test in this issue (page 94). Art Director Ira Herrick
geouted around for weeks looking for just the right location. Finally, he found
the ideal spot with the help of one of the ritziest real estate agencies in
Princeton, New Jersey. Herrick rented (only for the day) a magnificent
French chateau-style stone mansion which was on the market for $2.5 million.
He also rented a horse and groom, boaght riding outfits for two models and
borrowed a pickup truck from the caretaker. Photographer Humphrey
Sutton's huge tripod was set up in the
truck bed to get the required camera
height and Humphrey spent moest of
the day sitting on the top step of a
ladder. . . .With Detroit and the im-
port carmakers all coming off a re- |
cord, or near-record, year, we
thought it appropriate to theme this
month's annual Car Care Guide
around new cars. Qur giant guide
{beginning on page 125) takes you
L e T Lt step-by-step through the maze of in-
luxury cars proper setting formation you need to keep your new
iilsiod g e i " car running as new for years to come. |
The information will also help you keep any car from growing old too
fast. . . .In my whole life, I had been to Florida only twice. Now I've been |
there twice in the past month. My most recent trip was to attend the opening
of the Miami Boat Show, thiz year combined with the Miami Sailboat Show,
The Miami show is the largest in the U.S. and third largest in the whole world,
according to the show's organizers. The big things this year seem to be radar
arches, “Miami Vice” colors, and hot performance boats, “Miami Viee" is a hot
show made hotter by hot cars, hot boats and hot guns. Can you stand the heat?
If not, maybe you should take a trip to Seabase Alpha at the new Living Seas
Pavilion in Disney World's Epeot Center. You can board a never-ending train
of seacabs traveling through an ocean floor tunnel past erystal-clear acrylic
windows for closeup views of more than 4000 sea ereatures and a tropical reef
in 6 million gallons of salt water. State-of-the-art computers control the
environment in the huge “ocean” and keep all the living things happy. 1 was
there for opening day and 1 can tell you
that the “world's sixth largest ocean,”
as Disney World is calling the tanks at
The Living Seas, is a truly remarkable
place to visit.
"Til next time.

Shop talk: Bob Vila (left] and Steve Willson,
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There's nothing like a day on
the water to help vou forget your
troubles. But an unreliable outboard
can quickly give you new problems
to worry about.

That's why you should be
running a Manner.

Manner Outboards from 4 to
200 horsepower have CD) ignition
for quick, reliable starting, All
electrc start models from 40 hp on
up have ol injection, to assure a
more accurate gas and ol mix, and
4 longer engine life. And to make

eN You Do

sure they keep running, we build
them with rugged lower units and
internal components that undergo
the industry’s toughest testing. So
you can spend your free time on
the water, not in the repair shop.

A Manner will also squeeze
the most out of every drop of fuel.
And with optional Power Trim, vou
won't find a comparable outboard
that can snap a skier out of the
water more quickly.

We even offer an extended
product protection plan to make

sure they live up to our expecta-
tions, and yours. And with our
exclusive MMAC
financing option,
we make it easier to own a Manner-
powered boat than ever before.

see your dealer for a catalog
showing our complete line, or
write Manner, 1939 Pioneer Road,
Fond du Lac, Wisconsin 54935. And
find out more about the outhoards
that take pleasure seriously.

&= MARIR

OUTBOARDS
BETTER IN THE LONG RUN




Well, almost. Obviously, we
can't have Mr. Harvey Crane
himself take all your calls.
He'd never get the chance to
design the world’s best cams
if we did that. But we've got
the next best thing—Harvey

Crane's Cam-puter.™*

Never The Wrong Choice

Harvey C rane has
developed a urgfe computer

program that takes in all the
variable factors that go into
the selection of a perfo
mance street camshaft—
displacement, compression
ratio, qupercha:ger vehicle
welght ar ratio, ete., and
selects the exact camshaft
and matched valve train
Far‘ua you need for best per-
ormance. The Cam-puter™

Conzumer direct —Camshaft pn 113801 —$105.08, Lifters pn 99277-16—$03, 15,
Add 10,00 handling. Send 1o Crane Cams, Ine., 5
FL 32004, Mot legal for sale or use in California on pollution controlled motor vehiches.

ant to ask Harvey
what Cam to use in your
engine? Now’s your chance.

Crane

eliminates any danger that
you'll make a wrong decision.
Get Harvey's Help Today
Many speed shops around
the country al y have a
counter-top version of the
Cam-puter™, so give them a
try first. If not, call our tech
line and we'll run a computer
analysis of Ex.mtly what parts
i,rnu need to light up the win
ight or your rear tires... your
choice! Remember, the right
performance cam is the single
most powerful modification

you can make to an engine.
Corarm
Cam-FPurer

Get the help of the guy
whose cams win more races
and set more records than all
the rest combined. You've
always wanted the insider's
secrets, now's your chance.

CEAYE

If we build it you krow it's right
*Trademark of Crane Cams, Inc.
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Letters

Lore and lure of the

Titanic

Ynurartir:ln Titanic—Lost
And Found (page Th,
Jan. "86) was one of the most
gpellbinding stories ever in

PM! Whatever the future | .

holds, the Titane will long

casl her intriguing, haunting
gpell.

ANDREW ANTHOS

LANSING, MI

The initialz “"R.M.5." for
Royal Mail Ship did not ap-
pear on the bow as in your
illustrations—just the name
Tifanic. And her sister ship
was the Olywmpic. White
Star Line gave all its ships
names ending in ie.
“mysteries” of the Titanic's

all. For example, the reason
she sailed with only 20 life-

times as many) is because
period didn't require life-
boats for everyvone aboard.

The Titanic's passengers
were at first reluctant to
board the lifeboats simply
because they could not be-
lieve that the brand-new,
“unsinkable” ship was actu-
ally going down,

It is well known that an-
other ship was within a few
miles of the Titanic. The
Californian  had  stopped
upon encountering the same
icefield. Her radio shut down
for the night, her captain
asleep, the Californion was
waiting for daylight when
her officers on wateh sighted
flares (that they would later
find out were from the Ti-
ferisie),

The Californian's captain
was awakened and told of
the fares, but he inexplica-
bly took no action. His em-

POPULAR MECHANICS ® MAY 1986

Some |
sinking aren't mysteries at |
boats (even though she could |
have carried two or three |

British Maritime laws of the |
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ployers fired him for this.
RAY WODEHOUSE
TAMARAC, FL

Twenty Titanics would
have to be raised from the
deep just to pay for the two
supertankers in Dick Fred-
erick’s approach (page T8
Tremendous water pressure
would require a great deal of
hull reinforcement, and get-
ting slingz under the Tifan-
ie's hull would be nigh impos-
sible. The way to bring up
the ship is with gas-filled lift
bags—5600 of them, each pro-
viding a lift of £7.5 tons for a
controlled ascent of 50 to 60
feet per minute. Since the
gases will double in volume
for every 33 feet that the
ship rises, gas will be re-
leased through relief valves,
I've designed gas-generat-
ing systems to fill the bags at
that depth. JOHN ROEHRIG

FLEASURE RIDGE
COMMERCIAL DIVING
SERVICE
LOUSVILLE, KY

Recover the wine from the
Titanic? When the ship
sunk, the water pressure
pushed the corks into the air
space. Maybe the mush-
room-corked — champagnes
made it, but internal pres-

sure would pop those corks
as the bottles were brought
to the surface.

ROGER W. MARSTERS, PH.I»

CLEVELAND, OH |

I'm 16 yvears old and read
all I can about the Titanic.
Leave the ship, full of its
mysteries, where it is. It'sa
grave to many souls.

TERRI LYNN AMSHEY
GLENS FALLS. NY

Sinee we man our Titanic
story, Congress hos passed o
resolution fo leave the ship in
ite resting place, but only a
law will be legally binding.
Ineidentally, the 28Y-fool
maodel made for the morie
Titanic is in the Maritime
Musewm in Fall River, MA.

Music first

I do all Bruce Springsteen's
guitars, and make and modi-
fy all the string instruments
in the band. There's a lot
more that goes into the per-
formances besides the sound
system (Phe Heart OF Rock
' Roll, page 89, March '86).
It took a few yvears of work to
come up with that sound.
PHILLIP J. PETILIAL
MASTERPIECE GUITARS

CEAN. NI |

Your article missed the
heart of the new and stun-
ning special effects. Lasers
and large-screen video are
enhancing  many  stage

Our company's  bits  are
called Torg-Set. In space,
ease of access iz important
and quick-action fasteners
will be used extensively.
FETER J. FERGUSON
PHILLIPS SCREW C0.
GLOUCESTER, MA |
|

Your article on Northrop's
Tigershark was interesting
“Why The F-20 Isn't Sell-
ing” in Foreign Air Raid,
page 86, March "86), but con- |
taing one error: Rockwell is |
the prime contractor for the |
B-1 bomber. Northrop iz a
subcontractor,  supplying
electronic countermeasures.

WILLIAM BOLLIG |
ELK GROVE VILLAGE, 1L

Eyes on the stars
PM's playhouse plans (Space
Expanders, page 106, July
'85) were perfect. However,
we customized the playhouse
in several ways: It's raised to
6 ft. for more room under-
neath for a sandbox, has a
different railing, an extra,
small window opposite the
door and a skylight which
was son Daniel’s ideal
JULIE DAVIS
YOUNGSTOWN, (0H

That skylight s going to
g.r'm:' ideas o a ot r,g.l" lenrore-
meners, If they install an
adult-size voof window [ see
New Windows, page 109,
April "853, they'll hove a
room as wice as Daniel's. M

shows—amnd were used by -

Rush on a recent tour.
DAVE FPEWOWARUK
REMIIMI,

Mk

We couldn't get the whole g%

rock scene info one arlicle,
a0 stay tuned for onr encore.

Credit where due

We were pleased Lo see Po-
lar Frontier Drilling’s off-
shore rig, the Polar Pioneer,
in “0Oil rig melts exterior ice”
(Technalogy Update, page
9, Feb. '86), but wizh it had
been fully identified as ours.
T. JAY COLLINS

SONAT OFFSHORE DRILLING
HOUSTON, TX

In vour February cover |

story, Working Miracles I'n
Space (page 103), you re-
ferred to “torque-zet bits.”

s.-uyllgnt in Danlel’s playhouse
| wai improvement on PM plans.
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lailgare partics arc popukar
with many Wigon owners
S0 Ford dosigned an
opticnal picnic table tha
firlds out o the cargo
Moo and extends
over the bumper

-

@ The Taurus Wagon s one of the most well

ot

thought-out automobiles on the road woday.

Its full of advantages. From 81 cubic feet®
of cargo space (with the second seat down )
o dozens of fearures thae not only answer
the needs of the driver, but those of the
passengers as well.

The Taurus Wagon.

Its loaded with exceptional thinking.

The tactile
controfs on the
LX are designed
s0 they can be
operated by feed,
allowing the
drivers o keep
his or her eyes
on the road.

Flush fitting ghss reduces
wind turbulence which
means less interior
wind noise,

5
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N DOESN'T HAVE
)TO BE LOADED.

The best-built American cars.

At Ford, Quality is Job 1. A 1985 survey
established that Ford makes the best-built
American cars. This is based on an average of
problems reported by owners in a six-month
period on 1981-1984 models designed and
built in the US.

*Based on 19806 EPA Canpo Volume Index

H.

The optional electronic instrument

pane] is designod 1o ser fricndly” All
instruments are exsy to read and all controls

are placed where your hands can easily find them

Thee
illminaoned

mirror on the

passenger side

of the LX slides

out from inside one of the
dual sun visors, so il can

be adjusted close to the face.




BY TERRY SHEA

Audio meets video

" ! G, R . R
W e

Denaon's AVC-5000 control center has amp for Dollyy Sirround Sound.

f yvou follow the latest ad-

vertising for stereo re-
ceivers and amplifiers, you
might have noticed some-
thing that distinguishes to-
day's components from those
of the past. Specifically, the
ads hype the video capabili-
ties of these formerly audio-
only deviees.

Hybrid audio/video com-
ponents let you combine au-
dio and video equipment to
create an integrated home
entertainment system. Why
would you want to merge
sight and sound? Because
home video components now
deliver better sound gquality
than in the past.

VCRs, for example, used
to sound muddy. But today's
hi-fi models deliver audio
performance nearly as crisp
as the digital Compact Dise.
If you want to appreciate
what a hi-fi VCR ean do for
your ears, route the sound
through a stereo system and
loudspeakers. The same
goes for TV programs broad-
cast in stereo.

Onee you've decided that
you just can't keep your au-
dio and video systems apart
any longer, you need a way
to integrate them, That's the
role of an audio/video receiv-
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er or amp. The best of these
gserve as a contral center
through which you select
what it is vou'd like to listen
to or watch. Trouble is,
there's no agreement within
the hi-fi industry about what
constitutes an  audio/video
receiver or amp, so shopping
for one can be a confusing
experience.

Perhaps most misleading
iz the vIDEO or TV designa-
tion with which some manu-
facturers label one or more
of the input selection buttons
on a receiver or amp (others
are for tuner, tape deck,
turntable and CD player).

More often than not, this
input handles only the sound
portion of a video program.
In some eases, extra inputs
have been added te accom-
maodate the growing number
of sources—audio and wvid-

SAN1160 amp by Ploneer has video switching, stereo from mono.

eo—that you might want to
conneet to your receiver or
amp. But in many cases the
manufacturer has replaced
the old AUX (auxiliary) des-
ignation with the fashionable
VIDED label.

Using an ordinary receiv-
er or amp to handle the
sound from your VCR or TV
set iz just fine, but you'll run
into problems when you
want to add more compo-
nents, Not only is it likely
that you'll run out of audio
inputs, but even more im-
portant, should you want to
eonnect more than one video

b source (a pair of VCRs, for

example) yvou'll need some
way to select which video
signal goes to your TV set,
while the soundtrack runs
through the receiver or amp
to your loudspeakers.

There are outboard switch
boxes that could handle this
problem, but a proper awdio/
video receiver or amp solves
the problem more conve-
niently, with audio and video
switching at the touch of a
single button.

What's more, most AV
receivers and amps alzo offer
a variety of other features
unique to this breed of com-
ponent. These features in-
clude 1-button dubbing from
VCR to VCR (or videodise
player to VCR), simulated
stereo for enhancing the
sound of mono broadeasts or
video soundtracks, and even
surround-sound eircuitry to
add a more realistie sense of
depth to the sound.

Besides the basic A/V re-

ceiver, you'lll find models

Sormy's Access recetver: TV tuning, video sawitching surmound sound.

that offer a TV audio tuner,
in addition to AM and FM
bands. Such models receive
the zound portion of a TV
broadeast and deliver it di-
rectly to vour loudspeakers.
This means there's no
need to connect your televi-
sion to your receiver or amp.
When you turn on the TV
set, just lower its volume
and let the hi-fi receiver han-
dle the sound portion. Some
models even include the nee-
essary circuitry to receive
stereo TV broadcasts, This
type of receiver makes sense
if your present TV isn't
equipped to receive stereo,
or if your set lacks audio
outputs needed to send sound
through an audio system.
Beyond this, you'll even
find A/V components that
receive both TV sound and
viden. The audio signal goes
to your speakers while the
picture appears on your TV,
Such an arrangement makes
sense if you want to buy a
dedicated TV monitor (basi-
cally a TV set with no tuner
for receiving stations)—or
want to use a color computer
monitor as a second TV,
Finally, there are compo-
nents that go by the name of |
audio/video control centers.
They differ from A/V receiv-
ers in that they lack an
AM/FM tuner and some-
times a phonograph input. In
general, AV control centers
offer modest amplification—
less than 25 watts per chan-
nel—compared to  higher-
horsepower audio/video re-
ceivers and amps. Buot they
do provide audio and video
switching, dubbing eapabili-
ties and features such as sur-
round-sound and synthe-
sized stereo, ideal if you're
looking to enhance the sound
of a video system but have no
need for the audio-only fea-
tures that an audio/video re-
ceiver or amp provides,
These are some other new
things to look at this month:
{ Plese Liurn to page 13)

POPULAR MECHANICS ® MAY |586



I_E!' Cases. even
SUSDEHSIGI‘I‘ System dnd
es

._.ﬂ : SELECT



in a place in history.

R ~ Enter the Copenhagen” Liberty Sweepstakes. Five Grand Prize
®» | -4, Winners will get four history-making days for two in
' New York to witness the rededication of the Statue of Liberty.

I e “\%_#Fly coach round trip compliments of AmericanAirlines.
> = Stay at one of New York's finest hotels.

* Be a part of an international naval review

of 100 ships representing 60 nations from

the deck of the aircraft carrier Infrepid.

* Enjoy the opening ceremonies and dinner

J( at the World Trade Center with some of the
by world’'s most distinguished celebrities.
* Experience the rededication of

40 Liberty, Op-Sail parade of tall ships,
5 and a million dollar fireworks
display from the carrier JFK.

* Take in a Broadway show and have
dinner at the famous Sardi's Restaurant.
(553 “* Celebrate the festive closing
ceremonies at the Meadowlands
featuring 15,000 performers.

= All this plus $500 in

expense money.

e n - an American favarite sifice 1822, U.S. {1 3
0 0, Tobacco, the maker of Copenhagenand '\ & o
7. other fine smokeless tobaccos is proud to
' bethe largest Founding Sponsorof 41 3 |&
j' . The Statue of Liberty resteration.

3
£1986 UGS, Tobacco Company m:




Complete the entry
form below and
include 1 proof of
purchase (Capenhagen
label). You may also
enter by taking a
: I'- an [!
on the card wite

® For those times when you'd rather
not be limited to using headphones with
your personal portable tape playver or
radio,

Kozs offers the Sound Cells, a

Sound Cells plug into portable radio/cassette.

tiny 210 speaker that plugs into your
personal stereo’s headphone jack. The
speaker measures 2 inches tall, 3 inches
aeross and an inch deep.

® Welcome relief from the raft of look-
alike plastic clock and table radios
comes from KLH. The company’s Mod-

KLH stereo table radio has walnut veneer.

el 200 AM/FM table radio offers all the
features of a conventional clock radio,
but ecombines them with such home hi-fi
features as balance and tone controls,
inputs for tape or other components,
and a =eparate speaker for better ste-
reo separation. Price is 8200,

® Trouble storing your Compact Dises?
A company ecalled Geneva has a unique
solution—a clear plastic case the size of
an LP record jacket that holds four
CDs. This way, shelves or storage de-
vices sized for LPs ean easily accommo-
date the CD format. Priced at 38 each,
the case holds four CDs while still
housed in their original plastic boxes.
Each box opens without the need to
remove it from the case.

Geneva case fits four CDs In LP-size space.
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Greatest Hits come with Disowasher hi-fl
care products. Box stacks alongside LPS.

® Here's another neat storage idea that
takes advantage of shelf space used for
LF records. [t's Disewasher's Greatest
Hits Collection—a treasure trove of
record, tape and CD care products
stowed in a 3-in.-thick box the size of an
LP jacket. Price is $49.95.

B There's at least half a dozen portable
Compact Dise players you can buy for
less than $300. Now Yamaha offers a
home unit for 3258, The company's
model CD-300 lets you program up to
nine selections on a dise, in any order of
play. You can repeat individual songs
or an entire CI. There's no remote
control at this price, but the midi-sized
{13Ve-in.-wide) unit gives you a head-
phone jack for private listening.

Digital sound on a budget: Yamaha's CD-300
has high-tech features, low 5259 price tag.

8 The computer's come to hi-fi equip-
ment in Sansui's new 12-band stereo
graphic equalizer, Instead of econven-
tional sliders, the SE-99 ($700) uses a
light pen to et vou draw the frequency
eurve you'd like. If you've got writer's
eramp, you can shape the curve from
your armchair with the unit's remote
control. A microphone in the remote
helps the SE-99's pink-noise generator/
spectrum analyzer to create an abzo-
lutely flat frequency contour for your
favorite listening position, The SE-39
will store this setting in one of its 11
memory banks—along with five factory
preset eurves and another five of your
own making.

Sarsui's magic box and wands: SE-99 comput-
erizes equalization of acoustics and tapes.

"Copenhagen was

mter, tﬂ L-l][lr"ﬂh i,—,Frl
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1 06639

Box 8804,

~Eairies must be received by midnight,
20 25, 1986. Winners will be selected by
“cindom drawing, conducted by an inde-

,I judging organiza

ation, whosa

nis final. Sweepstakes is open to
adults 18 and over. Emplevees and their
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Porsche 911 for 1987 will have a new integrated front bumper.

f you were at the Frank-

furt Motor Show in Sep-
tember 1963, wvou would
have seen the unveiling of an
extraordinary new car—the
Porsche 901, prototype of
the 911. The 911 shape has

needed no improvement in

Rear spoller automatically goes
up at high speed, down at low.

23 years—anid still counting.
That's why you'll have to
leok hard to see what's dif-
ferent about the 911 for
1987, seen in color here.

14

Most prominent in front is
the new integrated, snub-
nose bumper. In the rearisa
now-you-see-it,  now-you-
don't spoiler that automati-
cally deploys when yvou need
its aerodynamic assist, but
folds down when you slow
down. When slowing down
fast in an emergency with
the 911, you'll have the help
of ABS antilock
brakes, and get-
ting back up to
speed  will  be
quicker than ever
with a 40-hp boost
from new 4-valve evlinder
heads on the boxer Six rear
engine,

Also on the way to United
States streets, as a limited-

production car, is the ulti- F

mate evolution of the 911
ghape, the bulging 450-hp,
Rambo of a Porache, the 959,

The 959, allas Group B racer, will be Porsche’s supercar for "B7.

The all-wheel-drive, twin-
Lurbo sports car began life as
a Group B racer in Europe
and will lead a double life
here—as a street musclecar
amd as the racer's edge for
motorsports.

When grandfather Ferdi-
nand rolled the first 356
out of his Gmind, Auns-

trig, shop in 1948, it was ==

the Porsche. Today,
there are 3 classic
shapes to choose from:
the 811, 944 and 928. The %44
and 928 are “voung”
Porsches—only  10-yvear-old
designs. The VE-powered
925 will get some refine-
ments for its 10th vear of
production in 1987, The 844,
which evolved from the
meek 924, is now a 217-hp
sereamer with its new turbo.
The 811 Turbo is the hottest
of the bunch with a top speed
of 157 mph, even though its
horsepower rating is less
than the 928's: 282 vs, 288,

For 1986 the complete
model lineup, with prices,
looks like this: The normally
aspirated 944 with 5-speed is
$22.950, with automatic it's
another $500; the 844 turbo
iz §20, 500; the 91] Coupe is
£31,950; the 911 Targa,
$33,450; the 911 Cabriolet,
836.450¢ the 911 Turbao,
248,000 and the 288-hp 928 5
is $50,000. You have to pay
for Porsche power.

' New Sube

|
Subaru just covered all the |
bases. With the 19864 intro-
duction of the 3-Door, the
model line is complete. On
my team, the wagon and new

Slippery Subaru has a 0.32 Cd.

#-Door are the heavy hit-
ters. But if you're straight-
arrow, there's the sedan; off-
beat, the Brat and laid-back,
the XT Coupe—all with fwd
or choice of On-Demand
4wd. The new hatchhack is
an inch lower than the sedan
with slightly more wind-
shield rake—sportier, yet in-
finitelv more practical for
heavy toters. With split rear
seat folded, cargo space is
49.8 cu. ft. There are DL,
GL and GL Turbo models

with different trim levels
and powertrains, The 1.8
liter, overhead-cam, hori-
zontally opposed Four in the
DIs is carbureted (32 hp)
and single-point electronical-
Iy injected (90 hp) in the
GLs. Add multipoint elee-
tronic injection and turbe in
a GL (110 hp} and go like a
bat out a' hell.

Ritzy roustabout on the way

o

T

The Pinzgauer will ford 2-ft.-deep old mill streams in stride.

It looks like a Brink's truck, climbs like a military 4x4, is as
roomy as a Grevhound, comfortable a5 a Rolls-Bovee and
costs as much as a Mercedes. And it’s destined to become the
most sought-after off-roader for the status conscious, The
250,000 Pinzgauer is the pride and joy of Steyr-Daimler-Puch
AG of Graz, Austria, maybe the world's foremost designers
and builders of 4-wheel-drive vehicles. This stomping Refrig- |
erator of 4x4s has a curb weight of 5070 pounds, a payload of |
2205, It tow H000 pounds on-road and 1500 off with its 110-
hp turbodiesel. We'll check the 13.2-in. ground elearanee
when we drive one. East Coast =ales start this November.
Pinzgauer of North America Ine., Telford, PA 18569, PM
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Over 1000 World Records

Independent laboratory tests prove it and
over 1000 World Records back it up . ..
Berkley Trilene is stronger. Actually up to
20% stronger than other
premium monofilaments.
And if you set a new
IGFA World Record on
Trilene, Berkley will pay
you $1000.

w

Otdoorsman

The Outdoorsman selection features a
unique linenp of products for the fisher-
man, hunter, camper and
boatman. Look for the
new Outdoorsman 4-
Blade Knife and Knife/
Fish Scale combo packs
(shown). They make

great gifis! U[I.i.[]ut‘
Gift Ideas

Berkley Rebdtes thru May 18th

Berkley Trilener Berkley Strlke

Fish Attractant
Formula

At last there's a scien-
tifically formulated fish
attractant that’s been
proven in thovsands of
hours of laboratory and
underwater use. Berkley
Strike is so potent, so ef-
fective that if you don’t
getl twice the strikes,
Berkley will give your
money back!

S& 00
Rebate

Lightning Rod

The Berkley Lightning Rod is 100% radial
graphite tip to butt. Il contains no fiberglass.
And the graphite blank extends thru to the
hase of the custom fitted handle for maximum
strength and sensitivity. In fact, Lightning Rod
is the lightest, fastest, strongest, most sensitive
graphite rod you've ever fished or your money
back!

100% Radial
Graphite

Compliete details ot yonr tackle dealers

N Tt

|
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PENN'’S PERFECT PAIR. . .

The 210 & Mag Tuned" 10 Hi-Speed Level Winds

These reels bring it all together are ideal when casting or trolling ® The Great

. . . level wind convenience, fast for salmon, trout, walleye, striped PENIN hn: Bor iy

4.1 gear ratio, and ball bearing re-  bass, weakfish and the like. REELS Reel Company

liability. And the Mag Tuned™ 10 See your retailer today or send $1

offers magnetic spool control for for a full color 52-page catalog.  Penn Fishing Tackle Mfg. Co.

backlash-free casting. Both reels Dealers inquire. 3028 W. Hunting Park Ave.
Philadelphia, PA 19132

Mag Tuned™ 10
350 yds./20 Ib. mono 275 yds./15 Ib. mono
(Stainless steel spool. “ 5 (Lightweight anodized
Anodized aluminum also avail,) aluminum spool.)
Wt 21 oz Wt 14 oz

Straight line casts farther, retrieves more smoothly,
catches more fish!

Replace your line tangler with a Johnson Tangle-Free Reel.

Armenca’s Quaiity Spercast Reels  Parkato, Minnesola, LS8,




THE KICKER

YOU DESIGNED IT...
. WE BUILT IT! /) o

C‘M’m ﬁa

."‘i A divisnom o Anchorny lndunts e

Shakespeare’s Kicker™
~the first dual-operated
trolling motor that com-
bines the reliability of a
hand-controlled motor with
all the ease and convenience
of remote control! The Kicker
is designed with the operator’s
needs in mind. Easy steering and
maximum maneuverability are
what the Kicker is all about. The ad-
ustable-angle handle can be worked 3
i:y hand, hip, knee or foot. The direc-
tion indicator is located on top of the
head for at-a-glance viewing. Other Kicker
features include a 5-5 rotary switch, a rocker-
type “Momentary-Off-Continuous” switch, Weed-Free™
Pow'r Prop™ and a 42" stainless steel tube.

Available in three models: 12-volt, 25-1b. thrust; 12-volt,
35-1b. thrust; and 24-volt, 40 Ib. thrust. Each model comes with
a patented, retractable bow-mount which automatically locks in both
running and stowed positions.

The Kicker by Shakespeare. The motor fishermen have been asking for...
for years is finally here.

P.O.Drawer 8 Columbia, 3.C. 29260 803-754-7540

The Hicker's segmented central
arm allows the motor tn be

used in the hand, foot, or in the
hip ceniral pustbion.

SERINUSLY,

AN $8999 CAMERA AND =T FREE $8999 35MM

i 1 C 1 4 CAMERA WITH
3*995 BINOCULARS. . . FREE! | | i MICROCOMPUTER
FREE $4995 Tx35 REELS.
BINOCULARS WITH s L Buy onc of our
SPINNING AND .EJ A [l L r[::rl;i ronic baitcasting
BAITCASTING OUTFITS. * - . ' ; or spinning reels and
Buy one of Daiwa's .Y -l ¢ Y, - 1 e get a FREE SIMMONS
sclect model spinning £ =i _ ay e \ g 3ISmm CAMERA! {Offer
or baitcasting reels, k o C TN N, ¥ J=  good on models PTI0E,

in combo with select ¥ ¢ a\d ) I - sy
models of SKG series i v il "

graphite rods, and get
a FREE pair of SIMMONS
Tx35 BINOCULARS,

AMERICAS MOST FAMOLUS

FISHIN' CAP...FREE!

When you team up with a

Daiwa Regal Strike Series™

graphite rod, vou'll receive

a FREE Daiwa Strike Force . | sy

fishin' cap. At i Damwa Corporation
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LCR. BETTER THAN EVER.

LCR. No other depth sounder in his-
tory sold more in its first year, And for its
second year, the LCR 4000* has been
updated with even more features! Like
bottom-lock with Humminbird's unigue
contour indication, showing you both ex-
panded, bottom up readings and bottom
contour! An easy-to-read digital depth
display right on the screen. An increased
memory capacity for three full screens of
reverse. And advanced shallow-water per-
formance. Along with these new features, the LCR 4000 in-
cludes zoom, Humminbird's exclusive Total Screen Update®
the new high-speed transducer, and more, for the sharpest,
most accurate readings in marine electronics!

Advanced features and ease of operation are only the
beginning — the new LCR 2000* Portable just might be the
most versatile depth sounder you've ever owned! At the press
of a button, you can stop, start, speed up or slow down the
display. The adjustable audible alarm can be set for fish or for
bottom. And the rugged, go-anywhere portable case holds
the unit, transducer and batteries (not included). It's perfect

for rented boats, for boats without mount-
ing space or batteries, or even for ice-
fishing! Simple to set up, simple to use
the choice of fishermen and pleasure
boaters across the country . . . the LCR
2000 Portable!
Both models feature four depth
ranges down to 120 feet, a high-contrast
LCD screen, automatic/manual controls
that are easy to understand and use, and
much more, And both are backed by
Humminbird's famous Lifetime-Guaranteed Service Policy,
with one-year full warranty and three-day turnaround on
repairs. The best in the industry just got better, with new
features and new versatility. LCR 4000 and LCR 2000
Partable

*nummnglg




Cnceagain, Ryobi is repeating its
great offer on the MGT/MG Graphite Reel
Series. Just buy any MGT or MG |
reel and Ryobi will send i
you $10.00

To receive your
$10.00 rebate, fill out this
arder form. (No photocopies
accepted.) Attach the
UPC code from the reel box
and the dated sales receipt
with the reel price circled

Think of it as
a fortress for your food.

Just fill these Refreeze /f*
bottles with water, freeze | ﬁ'[
and then lock back into

the lid. No melting cubes, §

no soggy food.

Gott cooler chests have a tough, double-
wall body with built-in handles that

can take all the banging, bouncing and
dropping you can dish out.

Removable food
trays protect soft
itemns from being
crushed down below.

Every Gott cooler chest is
guaraniteed for six years.
And built to last a lifetime.
So not only does this fortress
protect your food, it also pro-
fects your investment,

Cott cooler chests have
extra-thick insulation in
the sides, top and bot-
toam. Other coolers don't
compare.

GoTT




NEW ULTRA-SENSITIVE PRIME.
IT WILL CATCH FISH
YOU DIDN'T KNOW WERE THERE.

d

Fishing is a contact sport. Until
you make contact,

That's why Du Pont has patented
a whole new kind of fishing line.
Ultra-sensitive Prime.

Prime makes contact so positive,
so effective, it's almost eerie.

You'll feel more fish. Hook more
fish. So you can catch more fish.

u can't catch fish.

THE WORLD'S
FIRST AND OMLY COFILAMENT.

nyian sheath,

Strong, fow-stretch
DOlVESEer COre.

To create Prime, Du Pont intro-
duced the first cofilament fishing line.
It combines the advantages of two
very different materials—a core
of strong, low-stretch polyester sur-
rounded by a sheath of tough, yet
flexible, nylon. It marks the leading
edge of line technology.

YOU CAN FEEL
THE DIFFERENCE YOU SEE.

Prime looks different. But you
have to fish it to discover the real dif-
ference—Prime’s sensitivity. In blind
tests, fishermen using Prime reported
an uncanny ability to feel what was
happening down at the business end
of their lines.

Put Prime to your own test on
water you know really well. You'll feel
details of underwater structure you
may have overlooked. Lure action that
was lost to ]:.w' Hits you missed.

Set the hook. Prime’s speed and

power will surprise you. And the fish.

The reason? Prime has half
the stretch of nylon monofilament
in water. Action that gets lost in the
stretch of regular line sends tremors
of information back through Prime.

TWICE
THE HOOKSETTING SPEED.

Low stretch also gives Prime
extra-quick reflexes. With conventional
nylon line, there's a lag between the
sweep of the rod and the bite of
the hook. With Prime, you set the
hook. Right now. This split-second

response time can mean the dif-

erence between hooking fish
and losing them.

Mornofilament.
S e5
before it strikes.

/ .ll,'al.:
3 ""'H—-: L a j'l_."l:l_'?ﬁ

FPrime.
Half the stretct,
rwice the speed.

Less stretch
Means faster Response,
better control

THREE TIMES
THE HOOKSETTING POWER.

Prime is not only fast, it’s
powerful. With nearly three times
more hooksetting power than the
leading monofilaments. You can set the
hook as well with 8-pound test Prime
as you can with 20-pound mono.

What are the trade-offs?

None. Prime handles and casts
beautifully. It's strong every way a line
should be strong, It's tough. And it's
visible, a soft fluorescent green.

Now you can re-explore your
favorite water. Make your next cast
with new ultra-sensitive Prime. And
start fishing with feeling.

PREME® STkEN*

Force transmitted by wet lines in kilograms per square
inch fKosi)

TRILEME® XL FRELENE® K1
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A new generation mgfaphlte \ _

Garcia introduces the newest generation in a

refined fishing rod and reel. The Ambassadeur”®
¥LT PLUS casting reel and Conclon® Hellbender®
rod are the perfect match for all types of fishing. | I
Both give you the Garcia commitment to quality | |
and innovation. Because at Garcia, we never ex- | |
periment with your fishing—we only make it better. | )

21 Law Drive = Fairfiald, NJ 07006 |

Plano gives you room to fish.

The 1141 Magnum and 757 from Plano. Both fealure compact, versatile designs

that give you plenty of space for all size tackle. And their comvenient size lakes

minimum Space, S0 you have more reom to perform

The 1141 Magnum and 757 lackle boxes from Plano,

For fishermen who fish, i =
il

Ultra Sharp
Ultra Smooth
Ultra Strong

4245 E. 46th Ave,, Denver, CO B0216-0011

National
Fishing
Week

JIII'IB 2'81 @ Plano Molding Co.

1986 AN . AAMO Flano, IL 60545

A Tradition in Innavation




Photography

Farsighted accessory

wildlife, where getting too
close eould jeopardize vour
photo or your well being,

Teleconverters can  help
you take better portraits by
eliminating the bloated-face
distortion that often ocewrs
when yvou foeus from close
range with normal or witde-
angle lenses. By using the
teleconverter with a normal
S0-mm lens, vou can focus
from a greater distance and
still get a tight closeup.

Un the other hand, you can
et macro-like super cloze-
ups with the addition of a
teleconverter. Though the
accessory doubles the focal

N

Photo (left] taken with 50-mm lens. Photo [right] from same distance, with Sigma 2X teleconverter.

telephoto lens will bring
listant subjects within

closer view of your camera.
But zimple, inexpensive ac-
cessories  ealled  telecon-
verters ecan  inerease  the
magnification of the normal
50-mm lens that probably
came with your ciamera.

The teleconverter con-
tains its own optics, and is
inserted between yvour cam-
era’s bady and regular lens.
It measures only an inch or
two long and weighs about
hall a pound. This makes il
edsier to carry than a longer,
heavier telephoto lens—and
it will perform similar magie.

For example, a 2X tele-
converter will turn a 50-mm
lens into a 100-mm telepho-
to. Or, slip the teleconverter
between your camera
and  your 35-mm Lo
135-mm zoom and
you've pot a T
mim to 270-mm su-
per-telephoto
zoom. You'll even
find some 3X tele-
converters on the
market, but the
preater array s
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confined to double magnifi-
cation. They're available
from most camera manufac-
turers and from specialty
lens suppliers such as Sigma,
Tokina and Vivitar,

Besides size and weight
savings, teleconverters are
economical alternatives to
longer focal-length lenses.
Thougkr  suggested retail
prices vary, you'll find they
sell for $30 to 250,

Like telephotos or zooms,
a teleconverter added to
your normal lens is a boon in
sports phaotography. They're
helpful also for shooting

E

Abowve, Sigma te-
leconverter used
in photos at top
right. Left, matched
Nikon conwverter.

range of your lens, it does so
without changing your mini-
mum focusing distance from
the subject. For example,
most 50-mm lenses can't fo-
cus any closer than 18 in-

ches. With a teleconverter,

vou'll still foeus from 1%

feet, but the 2X magnifica-
tion will make it seem as
though vou're 9 inches out.

A disadvantage of telecon-
verters is that they eut down
the amount of light reaching
the film. This means
exposure times are required.
Your  camera’s automatic
metering svstem will guide
you to the proper shutter
speed and fistop combina-
tion. Just make sure you buy
4 teleconverter that's com-
patible with your camera's
metering syatem, Most man-
ufacturers offer matched te-
leconverters  for  specific
cameras or lenses,

Y ou should also know that
when used with 50-mm
lenses, teleconverters can
inflict sight distortion at the
edge of your photo (there's
no problem with longer
lenses). To minimize this, se-
lect an fstop {aperture) two
or three higher than what
your camera’s meter sug-
gests—and be sure fo in-
crease exposure time (shut-
ter speed) accordingly.

As with any high-magnifi-
cation lens, longer exposure
times increase the chance
your photo will show camera
shake. Using fast (high
ASA) filme will cut exposure
time,—Car! Caiafi

onger

PM PHOTO ALBUM

One of the most useful camera
accessories is also one of the
least expensive—the lens
shade. Besides protecting
your lens from bumps

It was taken with a wide-angle
lens, but one fitted with a nor-
mal lens shade

—Armand Ensanian

and rain, it improves im-
age contrast by block-
ing out exiraneous
light. Rays from bright
sources such as the sun
can enter an unprotect-
ed lens and bounce
around within the lens
alemeanls, producing an
unwanted, milky-look-
ing flare.

Extreme Internal re-
flections (see top photo
at the right)] might su-
perimpose images of
the lens aperture on
your photograph.

When buying a lens
shade, be sure to match
the shade’s angle of
view to that of the lens
you'll use. The bottom
photograph shows why.




BY STEVE TOTH

No. 2VZ101841. It’s not a
self-defrosting model—con-
densation is supposed to run
to a drain pan in its base and
evaporate, Instead, the wa-
ter is running down the in-
gide of the back and collect-
ing on the bottom shelf
ingide the refrigerator. 1
| would appreciate any help
| you can give me.

E.R. HEINHOLD

l BUFFALD, NY

Condensafion  dripping
from the refrigerator's cool-
ing plate may be backing up

Watery refrigerator

have a Phileo refrigerator
model No. RDDI6AS, serial

due to a pliug someiwkere in
the drain system. Something
may be plugging the trough
below the cooling plate or the
tube that leads from the
trough to the drain pan,

Dizconnect the vefrigera-
tor's power and pull it away
from the wall, The drain
tihe runs down the refriger-
ator's back, A small foucel-
like fitting connects the
drain tube to the trough,
which is on the inside wall of
the refrigerafor. A spring
clamp holds the tube to the
fitting. Loosen the clamp
and gently pull the tube
loose.

TROUGH

An obstruction In a refrigerator’s drain system can be removed by
flushing the drain tube and unplugging the trough fitting.

Flush oul the tube with a

solution of two cups of hot
water and one leaspoon of
baking soda. Tnsert the tip of
i ment baster filled with the
solution into the tube and

foree the solution through,

Next, wnth the baster emp-
ty, blow air from the fitting
into the trough. [T the fitting
appears plugged, try gently
cleaning it with a piece of
irire.

Finally, reconnect the
drain tube and pour a little
warm  water  down  the
trough. Check for leaks and
proper drainage before plug-
gy the refrigerator baek in.

Gear source

We own an Easy washing
machine model No,
HGSSAA, serial No. 89202,
We need a gear for the spin-
dry basket. We know the
company is defunct, but
surely someone, somewhere

has the gear. The dirty laun- |

dry is piling up, please help.
CURTIS W, NUNN
OGALLALA, NE

I found an applioance
parts company that still has
a siall supply of Easy parts
in stock. If you are trytng lo

find a part, but don't know

its nane or number, send
the applionce’s model nam-
ber with a sketch or photo of
the item you want.

The part you need is called
a fiber gear, Easy part No.
217, about $3§ postpaid.
Write Koss Appliance Ser-
vice Co., Rt. 308 Montgo-
meryville, PA 18936,

Testy toaster

I am having trouble with my
Sunbeam Radiant Control
toaster Model T35. Often,
the bread will go down only if
it is dropped in several
times.

Sometimes the bread goes
down and pops up again
without being fully toasted.
A second slice will go down
fine if the toaster is hot from
another slice. Should 1 throw
the toaster away, or can [ fix
it? CREGORY YOUNG

FALD ALTO, CA

Your toaster was made be-
tween 1958 and 1962, It may
weed o stmple adiustment to

inerease the tension on the
bread carriage, which lowers
the bread into the toaster,

To adjust the lenston, un-
plug the toaster and turn it
upside doune. Be sure that
you use a towel to catch the
freaderiembs.  Open  the
crivmb tray to expose the ad-
Justing screw, locafed be-
fween the two bread slots.
Twrn the adjustnent serew
one turn counterclockiize,
FPlug the toaster in and test il
with a slice of bread. [f i
still doesn't work, repeat the
procedure, with one more
turn, If this doesn't work,
you should take the toaster
to your local Sunbeam re-
pair center.

Service tip

With the hot months of suwm-
mer quickly approaching, i
may be o good idea to take
precaitions with yowr freez-
er in case of poiver oulages,
Rewmenber that a full freezer
will stay colder longer thaw
a half full one. If your freez-
er il be only partially
filled with food for a long
perviod, make up the differ-
ence by partially filling
plastic bottles with water
and plocing them in the
freezer. The bottles wnll act
as o coolant should the pow-
er go out, and the freezer
won't have to work as hard to
cool once the power 15 back omn.

Another option iz to stock
up on dry ice before a severe
storm, especially if you live
in an aren that is prone fo
frequent and long power oul-
ages. About 25 pounds of dry
ice will keep a full 10-cubie-
M. freezer below 32° for three
or four days.

Calenfate the space in
your freezer, with its con-
tents, and by an appropri-
ate amount of dry ice. €3
wsnally sold by ice dealers,

Remember to wear gloves
when handling dry ice, and
patt cardboard on top of food
packages and ice on lop of
the eavdboard. ™

If wou have o problem with any
appliance, send your guestion, along
with the model end serial nunchers,
to Appluence Cline, Popular Me-
chasnics, 225 Wesl STth Si., New
York, NY 10019, Sorry, but letters
cannod be anmeersd  individeally,
Problems of wide titerest will be
disciased tn this coluntn.
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Compare the new two-wheel
drive Jeep Comanche to Ford
Ranger and Chevy S-10, and
you'll find Comanche has the
lowest price tag. And in 4xd’s,
Comanche is the lowest-priced
long-bed pickup you can buy?

Up front, a gutsy 117 horse-
power 2.5 litre electronic fuel-
injected engine is standard. It's
more powerful than the base
engine of any other pickup in
its class.

__"I

Comanche’s 119.9 inch wheel-
base is longer than any other
long-bed pickup in its class.

Comanche is the only 4x4
pickup built with a choice of
two “shift-on-the-fly” four-
wheel drive systems.

You'll find big 15-inch wheels
and all-weather radials stan-
dard on Comanche, optional

on two-wheel drive Ford Ranger
and Chevy 5-10.

Four Wheeler of the Year. [

Safety belts save lives.

*Hased on manulacturens suggested retail
prices for base long-bed wehicles. Excluding
taxes, license, destination charges and optional
equipment. Prices may change without notice.

New Jeep Comanche

Available in 2WD and 4WD




MICHELIN INTROD
LETS YOUR PICKUP
LIKEACARAND W

Anyone can make a tire that looks
tough. TKZ trick is to make it last. The XCH4 is
designed to wear slowly, and just as
important, evenly. Which prevents premature
wearout. And Eiues you the kind of
mileage Michelin is famous for.

Big loads aren’t a big deal for the
XCH4 radial. It gives you the carrying capacity
of a light truck tire. And because
a Michelin never forgets, the XCH4 also
provides the comfort
ot a Michelin passenger tire.

P o

|
0

Michelin believes a tire should be seen Bad weather is good weather for a
(the XCH4 is really sharp) Michelin. The XCH4 all-season radial has all
but not heard. The XCH4's unique tread design the right elements for the elements.
is inherently quiet. So it lts special tread desilc];n and compounds
reduces highway hum—the nerve-racking provide excellent fraction

racket common fo aggressive tires. and performance in rain and snow.




UCES THE TIRE THAT
VAN AND 4X4 RIDE
ORK LIKE ATRUCK.

Conventional deep-treaded tires can
shake and rattle while they roll. A phenomenon
so unsettling it's called “chatter”

The XCH4 is proof that a light truck fire can
work hard for you without
being hard on you.

The crisp handling
and precise
response you expect
froma h‘ff\?chelﬁw,
Now your vehicle can
achieve all the
driving excitement
and fun it was
designed for.



Clinic

ffordable and depend-
able sprinkler systems
with low-profile heads are
available for 1- and 2-family
homes. A sprinkler system
combined with smoke detec-
tors provide the wost reli-
able form of residential fire
protection for you and your
Somily. Exciuding deaths by
axplosion or flash fire, there
are no known cases of multi-
ple deaths in a fully sprin-
klered building dwe to fire or
snoke, oaccording to the
[I.8. Fire Administration,
Though 80 percent of five
deaths occur in residential
buildings, they rarely have
sprinklers.
In 1976, leas than 5 per-
cent of [7.5. homes had o
smoke detector, Today, more

=

0O CHECK WALVE
» TEST VALVE
7 CONTROL WVALVE

FEEDER
PIPE FOR
F'LLJJ'.HB!NG FIXTLRES

BY NORMAN BECKER, PE.

than 65 peveent have one or i
more. Smoke detectors make |

Homeowners’

Home fire sprinkiers

a vital contribution to fire
protection by providing ear-
ly worning, but sometimes
even this 15 not enough.
Aboet 50 percent of the fire-
death wvictims were very

young or old, handicopped |

or indoxricated and were un-
able to escape.

Residential sprinklers are
designed to protect people in
the area of fire origin and
reduce fire damage. They ac-
tivate five lo seven [imes
faster than slandard com-
mercial sprinklers and have
a different spray pattern
and droplet size. Their quick
response keeps toric goses
and smoke to a minimun,

Also, they prevent fire
Sfrom growing to the flash-

SPRIMNELER HEAD

%
c’aﬁ

DOMESTIC SLIPPLY
LitE

AMMMM:MWWIMWH
water from being mixed with domestic drinking wiater.

over stage. This occwrs when
gases from burning materi-
als accumulate and explode.
Generally, flashover takes
| place when temperature at

ceiling level reaches 1000° to
| 2000° F'. With many combus-
tible materials being intro-
duced into homes in con-
struction or as furnishings,
| flashpoint can be reached in

A two fo three minutes.

Designers paid special at-
tention fo the appearance of
the sprinkler head. They
project only abowt 4 in.
from the finished ceiling.
Many use escutcheon plates
that can be painted or plat-
ed. The heads thread info
feed pipes.

Recognizing the benefits of
sprinklers, four U8, local-
ifies passed laws requiring
them in new conmstruction.
Costs average about 80 cents
to $1.30 per sq. ft. of area
sprinklered. To offset these
| costs, some localities let
builders redwce other fire
code measures. Sprinklers
can be refrofitted into exist-
ing homes at a stightly kigh-
er cost. This may be offset by
a reduciion in the homeown-
er's policy premium. Some
inaurance companies offer
discounts of up to 15 percent
of the policy premium.

For information, contact
the Nationol Fire Sprinkler
Assn., Ri. 22, Box 1000,
Patterson, NY 12563, Twae
companies with UL-listed
sprinklers are: Ceniral
Sprinkler Corp., 451 North
Cannon Ave., Landsdale,
PA 19446, and Grinnell Fire
Protection Systems Co., 10
Doirance St., Providence,
RI 02903,

Cabinet face lift
I want to cover my painted
| wooden kitchen cabinets
| with plastic laminate. 1
won't have a problem mak-
ing new doors, but how do 1
cover the existing front
frame and sides of the cabi-
nets? Will laminate stick to
the painted wood?
NEIL J. CIRILLO
HICKSVILLE, NY

See Resurface Your Kitchen

| Cabinets For A Brand New

Look in our January ‘85 is-
sue (page 100). It spells out
the procedure, tools and sup-

plies needed for this job. It's
Just what the doctor ordered
for your cabinets.

Softener bypass
We have a water softener in
our house. Unfortunately, it
adds a lot of salt to our wa-
ter. For health reasons, we
don't want to drink this wa-
ter because of the high salt
content. As a result, we buy
bottled water for drinking
and cooking. However, we
can't use our refrigerator's
ice maker because it uses the
softened water. Is there a
way to bypass this and pipe
in unsoftened water?
CLYDE ALLARD
AMARILLO, TX

Cuf into the water supply
line before the soflener and
install @ Tee or Y fitting.
Run a Ye-in-dia. copper
pipe from this fitting to the
back of the refrigerator. You
can then tap into this pipe
and run a copper tube to
your ice maker.

Compressor
cover
I recently replaced my out-
side air-conditioning com-
pressor, which was covered
by a weatherproof metal
housing, with a Carrier unit
that’s not protected from the
weather. My old compressor
lasted 25 years; is the new
one at risk due to the effect
of the elements?

E.M. NUNNELEE

MAYFIELD, KY

The people at Carrier told
me thetr air-conditioning
| compressors do not need cov-
| ers. They said their equip-
ment is coated with a weath-
er-protective paint. How-
ever, if you intend to cover
the compressor to keep oul
leaves and debris, they rec-
ommend you leave about 12
in. open ot the bottom to
allow air lo circulate. P

Lo you have a home-maintenance or
repeir prodiem . Send i fo ffomeoun-
ers" Clindz, Popular Machanics, 224
West 57tk 5., New Vork, NV 10018,
wwkmm
will be discussed o ke column, For
rpre homs-repary awd maarRienance
help, pet PAs Home Caore Fuds,
HE.45 postpand. Send powr ordens) to
Popular Mechantes, For 1084, Radvo
City Station, New Fork, NY 1101,
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NOW YOU CAN PLAY YOUR
FAVORITE TAPE ON YOUR FAVORITE TAPE.

iﬁmks like a Stanley tape, but there's a
difference you can hear. Because this Powerwinder"

tapeis al Ly astereo casselte player, complete The Stanley Powerwinder® Cassette Offer.

with E'BET-SOU nding stereo hEEId phﬂ nes. Send $17.95 in check or money order along with dated cash register
Andit's yours forason E—j ust $ 17.95 and receiptto: Stanley Tools Dept. 86, P.O. Box 3000, New Britain, CT 06050
gg‘oérufpu_rchase of any Stanley 12, 16 or 25' Name
lock;’ or 50" Powerwinder™ tape. i
So pick up your Stanley Powerwinder . = :
CESSEttE Piayer tﬂda'll"r_ i E&LIF_'T-'TM design of the H-rweﬂ..-;.h i T
And start playing your favorites. AT e e il S TANLEY

Please atlow & weeks for delivery. Offer good only in LI uFl. do &
Vold where prohibited, taxed o regutated e A i



Taken for a

[ parked my car unider some
pine trees last summer, amnd
sap dripped on the paint,
Bug and tar remover doesn't
begin to make a dent on the
stuff—mneither does pazoline,

kerosene or  turpentine,
Body shops here haven't any
idea what to do. Can you
help me? DOLG FOWLER

MASSENA, NY

Swre. But goi're the gag
whe's going o hove o e
patient when doing the Taed
work if the vepair procedine
is to he successful.

Start with a sl plasfic
syieegee [ike the kind nsed
by body shaps for spreading
filter. Squeegees are sold i

sap

it supply and decessorg
stores. Use it to scrope as
wtieh sap off the eov as pos-
sible, Dot apply tow smneh
PPERRHPE,

Nexl, make o swdsy sofy-
dione with Tide awnd faf water,
[Tstng o relatively coonrse
elath—turkish  toeel s
goiif—sgeruh the spot, Apply
lots of pressure. As the water

eonls, wie o e solteliog.

You wmay bave to serih
arer aud over and over—
waghe for wore thaw an
;H.H-r L EI'F‘J!I‘ LA ”_i,'. f.ri “”"ﬂ'ﬂ i
gap il disintegrate. Whea
it does, wash,  compoiond
anid wan the spot, A ring
meenyy be feft, bt it will haedly
be waticeable.

A new Rocky

Before | brought my 1982
Honda  Prelude into  an
AAMCO transmission shop
for automatic transmission
servicing, the unit shifted as

gentiy as a cradle rocks—but |
not since. The manager at |

AAMCO swears that only
the fluid and filter were
changed—that his  men
touched nothing else. We're
all stymied by the rough
shifting. Could the vacuum
modulator be causing it?
RALPFH LOWE
MARYVILLE. TN

It conld be—if the Honda-
patfie wsed a vaen i rHt.H'fH-
latows, Bufl sivee i doeznf,

there has to be  anather
e s,

s dlegical that iff the
fravnsinission  wers  zhefting

ooty before fleid wos
chawged, e problem prob-
bly ties weith Bhe fluid that

32

s parl inla e Prowsvis-
sion by AAMCO—especially
PO E case, Siice pre-1985
Hondammatics are sensifive
to eevtait brawds of DEX-
RON If automatic frons-
wrission. fTwid. Tn 10845 Hhe
design of the Hondomatic

GASKET RETAINER

Slow-motion oil pressure

Instant-worry is starting up an engine in the
moming and having that ail-pressure light glow for
five or six seconds, A check of oil leved finds it to be
up there, so is a major repair on the horizon?
Maybe, But then again, maybe not.

Inside most ol filters there's an antidrainback
valve. Its job is to assure that oil is in the engine

wars changed, so newer wod-
els perfrne equally on angy
fevnd of DEXRON I,

fn oany event, hefare o
consider other possibilifics
Sor farsh shifting, have the
M changed again, This
time see that one of three
bnds of DEXRON [ is
wsed: ARCO, Kendall or
UNOCAL 6. These are
closes! in additive composi- I
fiowe,  especially  friction
winlifiers, o

the Honda
fretesniisgion uid put info
the car before it lefl the foe
tory.

If the weiww fluid doesn't
clear wp the condition, hen
check for a wori or iisad-
Jnsted thottle valve ov shift
linkage.

Old is better

Before I request that Toyvota
convene an arbitration panel
to hear my complaint, I'm
hoping vou can resolve the
problem. It concerns a steer-
ing-wheel  vibration  and
front-end noize in a 1985
Camry. The solution offered
by the dealership was the
same all five times | brought
in the car—wheel balancing,
It proved to be no solution at
all. To make a long story
short, an independent front-
end specialist worked on the
car for three days and found
no fault with wheel balanc-
ing or tires, and further con-
tact with Tovota's regional
and national offices led to the
conelusion, “Evervthing is
normal.” In fact, a represen-
tative from Tovota's regional |
office had the gall to tell me
that vibration and front-end

ANTIDRAINBACK VALVE

BASE PLATE CENTER TUBE

PRESSURE RELIEF VALVE

FILTER ELEMENT

ready for circulation when the engine is started. i
something like a carbon paricle gets lodged
between the valve and the filter baseplate, the
valve cant close and oil will drain back into the
crankcase. When the engine is started, oil must be
pumped from the crankcase to the engine, resull-
ing in the delay. The solution may be as simple as
installing a new oil filter,

noise are normal, and that
my car drove better than her
Camry. Any help you can |
provide will be greatly ap- |
preciated. AL WEST

CORVALLIS, OR

There are going to be some
embarrassed  people  when
they lewrn thal the solwlion
to this problem iz no big |
deal. What to do is not use
oite of those off-the-car high- |
fech wheel baloncing wnits
ol shops wow rely on. Ask
i Fechnician fo go into the
storage roowm and pill ol
the old on-the-car strobe spin |
balaweer. The procedure he
should follow to eliminate |
vibation and wedse e your
Correry 18:

B See that foe-in is set fo |
specification, which should
e 2 1 mw if the car has
power steering and § =1 mm
if 1t doesn’t,

B Torgue wheel nutz fo 75

Jr-ih.

B [[sing the on-the-cor spin
belaneer, spin wheels  be-
fiveen S0 and 60 wmph, then
balance.

Followup report: Right be-

fove this sofution for Al

West's problem was to go to
press, [ ogot the following
note from Al “The problem
hirs been fived after a visil to
 local shop where they bal-
aniced the wheels while on the
car.” Clipped to Als nofe
wik a veport from the shop, |
DER Bear Service of Corval- |
fia, which stated that balane-
ing wheels on the car resulls |
i elimination of the dyram- |
i steering-wheel shake, [
{Plemse tirn Fa prage 44 )

TENSICH PLATE
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CAR CLINIC

(Condinued from page 32)

Looks are deceiving

Your description of Cadillac’s problem
with the HT 4100 engine (Car Clinic,
page 64, Feb. '86) did not include the
fact that this engine uses oil.

I had the oil and filter changed in my
1985 Deville and checked it two or three
weeks later after driving about 800
miles. The level was down almost a full
guart. A complaint to the dealer result-
ed in the statement, “Cadillac says that
using a quart in 750 to 1000 miles is
normal.” How can the company deny
that this engine is a dog?

JOHHN T, SULLIVAN
BOSTON, MA

ve wot hod any other complaints
aboat the HT L1600 wstwg oil. ' nof
SO that Yrers ian't |'rJI'.'1|"—rm'."|..r that
the engine way appear bo be wsing ol
when, v foct, o sn,

A wwnrher of 1985 Devilles and Fleet-
woods fuape tncorrectly calibrated oil
dipsticks. They show the oil level to be
as meneh as ¥ af a guart low afthowgh
the rrinkease 18 .-rrl’,u”_l’f_q fuil, |r_|" YT
meodel 18 affected, i wnll hove a Vehwele
Tdewtification Number (VIN) below
grearn. I Wirirs ke of Hhese?

If ga, remmone the f.l'n:l.ll.h'ff:'ﬁ' i men-

A tale of two valves

You should always install a new valve when
replacing a wormn tire. An old valve is a weakl
link that increases the chance of an air leak,
But use the right valve. There are two
kinds. Rubber snap-in valves are for pas-
senger car tires, including temporary spare
tires. Then there are metal clamp-in valves
According to tire manufaclurers, fires re-
quiring over G0-psi air pressure should be
equipped with them. These tires are found

e SR
e
— -

RETAIMING

MUT
—
BASE
RUBBER SMAP-IN METAL CLAMPIN
VAILVE VALVE

|
on light trucks, AV's and trailers. That high
air pressure may causa air loss around the
basze of a rubber snap-in vahe,

gure afong the dipstiek fube from the
hole to the top of the brackef holding the
tubhe to the engine. This measurement
shondd he 69 to 64,
m [f the dipstick tube measurement 15
G55 o &4 T, r'1-|.-).l'rr-'a e .:J'rl.l-.a'.f-g'.l'.' with
parrt N, 1655288,
B [ the dipstick ltube measures less
than 64 tn., replace the dipatick tube
with port No. 1631250 and the dipstick
with part 1635395,

In either event, tell your dealer this

LXE.

i do be dome of o llne s L I R .II_.r i
weeds verification, refer fim lo lechii-

|'rJ.I' HEPLE haelletin "T."".”.' ""-'l-."':

Stand up to dealer
pressure

Right from the day of delivery, the nil-
pressure gauge inmy 1985 Dodge Lane-
er (2,.2-liter engine) has fallen to almost
#zero when the b-speed transmission is
in FIFTH gear. In all other gears, ol
pressure is up there. The dealer says

TOOLS YOU'LL LIKE FOR JOBS YOU DON'T.

Fixing a gouge in the wall. Filling a nail hole. Painti
windows. The jobs nobody likes.
Added Touches" repair kits handle wall, wood and

er” has done somet

paint re

ever so carefully around

g about them.
with ease. Every-

thing you need is in one neat package, right down to the sandpaper. Added Touches
Glassﬁask"‘puts a protective film over windows. After painting it glides off, taking
your mistakes with it.

Wagner Added Touches. WI‘IEI'IEII‘
‘Tools that cut small jobs down to size.
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There is adry e
in this wet worid.
With a notable tion, most storms
are short. But In just minutes, a tenis
that leaks or blows down can s

ur fun for days. That's why it's wise

protect your camping fun.
Eureka! StormShield Tents keep you
dry. Their double-coated rainproofing
protects you everywhere water might
enter—in roofs, awnings and floors.
And their flow-th h ventilation
keeps you comfortable in the worst

of weather,

Eureka! StormShield Tents stand up

in the wind. Their shock-absorbers
protect you everywhere wind might

tear an ordin
withstood Mt.

tent. They've even
st's high winds.

Choose from 40'Eureka! StormShield
Tents. You'll find a size, style and price
just Br}%ﬂ_ for you. Call 1- -821-7700,
ext. , for er locations. (In Alaska
or Hawaili, call 1-800-821-3777.) And

don't let a few minutes of weather spoil

days of fun!

The StormShield

Vicng Shah-

it's perfectly normal. Is he right?
Please help put my mind at rest.

HAROLI} B. SORENSON

CITTENANGO, NY

No—he's not right. Traveling af 55
mph in FIFTH gear, your engine is
turning at 2200 revolutions per minude
atud il pressure should be between 25
and 28 psi. That showuld show o guarter
of the way up on the gouge—not “al-
most zero," Only when the engine is
idling showld the oil-pressuve gauge
read near zero. (Actuwal idling speed oil
pressure is 5 psi.)

Have the dealer test oil pressure by
attaching a known aceurate gauge to
the engine. If oil pressure is 25 to 28 psi,
replace the gauge now in the car. Bul if
the dealer's gauge shows that oil pres-
sure 15 below 25 psi with the engine
running at 2200 rpm in FIFTH gear,
repairs are needed. There's a malfunc-
tion, probably with the oil delivery
Elatent.

If your dealer stands on his “if's
perfectly normal” policy, yow showuld
get in touch with the Chrysler zone
affice in Tarrytown. The guys there will
help you with this problem.

Mexican standoff

Iz it true there is something wrong with
2.3-liter HSC engines in 1985 Tempo

POPULAR MECHANICS ® MAY 1986

and Topaz that's causing Ford Motor

Co. to replace these engines? My dealer

says it's not so. Don’t get me wrong—

my engine’s working OK, but 1 don't
need any grief later on.

BILL NELSON

TULSA, OK

It's frue. According o a letter sent to
dealers by Ford, “A small number of
1984-85 Tempo and Topaz vehicles
equipped with a Chihuahua-built 2,31
HEC engine have insufficient honed
cylinder bore surfoces that may cowse
an oil-consumpiion concern early in
the vehicle warranty period. The en-
gines involved were buill between April
2, 1984, and March 5, 1985, af the
Chibuahua engine plant.”

To qualify for this repair:

1. Ome miust have a Chihuwahua-built
engine, which is verified by the letiers
CH on the engine code label locafed on
the front of the rocker cover.

2, The engine musl have started to
consume oil during the warranty peri-
od, and this foct must be on record if the
vehicle is wow ouf of warranty, M

DO YOU HAVE A CAR PROBLEM?
Just aak Mort ahout i, Send gowr guestion o the
Car Climie. Popular Mechawics, 28] West 570k S5,
New Vork, NY 10055 While lefters cownol be
answered radimdally, probiems that are of peneral
riterest wil! O divcusiad i he Aolicme,

Eureka!Ten

Bimghamiben. NY 13007 ¢ W05, Jobnscn Cringdng e,

SERVICE TIPS
® A whine at 40-50 mph from 1984-85
Chrysler front-wheel-drive cars, except
imports, can usually be eliminaled by
installing a damper weight (part No.
431107} on the end of tha lefi-hand maotor
mount through-bolt. Ask your dealer to
check TSB 21-20-85 for details,
® A drift to the left in some 1985-86 Ford
and Mercury modeis may be resolved by
rotating tires one way, and if that doesn't
work, another way. Firsi, though, tire
pressure and front-wheel alignment an-
gle have to be checked. Models alfected
are Escort, EXP, Tempo, Lynx and To-
paz. Refar your dealer to TSB 85-23-6.
® A V6 engine of a 1986 Pontiac Fiero
that has a severe hesitation or won't start
may have a fuel pump relay wire hamess
shorting out against the exhaust manifold
or exhaust pipe. Reposition the hamess
as explained in TSB B6-B-5.
® A loud noise coming from the VE an-
gine compartment of a 1986 Jeep at idling
speed may be nothing more senous than
an air pump that has to be muzzied. The
muzzler 15 a silencer (pat No.
B933001955) that goes between the
pump and air-control valve. The refer-
ence for your dealer is M.R. 277, 1.S. 5E.
® Rattling wheel covers on 1986 Honda
Civics can be silenced by replacing wash-
ers on each lug nut with a special plastic
washer (Honda Code No. 2310191}, The
thicker washers hold wheel covers more

securely to the wheels.
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nee evervone from De-
troit to Tokyo had in-
troduced four valves per evl-

inder—a  popular  racing
desipgn—on street cars, Ya-
maha went them all one bet-
ter with five valves per cyl-
inder. Now Maserati has a
set of G-valve cylinder heads
for its 2-liter V6 engine. The
Vi already has double-over-
head camshafts, so it was
relatively easy to design
multivalve heads for it.

et

INTAKE
VALVES 3]

EXHALIST
VALWVES 3]

Nﬁ:}ﬂi\MRHﬁFTS

Mazerati V& head Is
bored for six valves
per cylinder.

A careful look at the draw-
ing shows that the valves are
canted at different angles—
porcupine style—not all in a
row, which is the common
practice in automotive 4-
valvers. Splaving the valves
and intake runners gives
better swirl patterns for in-
creased combustion efficien-
cy, which is the way most
motorcyele designers do it.
This iz not surprising, since
Alejandro  deTomaso, Ma-
serati's owner, also
owns the Benelli anid
Moto Guzzi motorey-
ele companies.

The G-valve heads
will go into a 1987
rear-drive  Z-seater
called the Maserati
228, Its twin turbe-
chargers will give it
over 260 hp, enough
to launch it nicely
into Corvette, Fer-
rari and Porsche ter-
ritory—assuming all

Wide rocker arms let each cam lobe work 42 valves are kept in

three valves in the 2-liter V6.
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arjustment!

Marriage made
in Akron

B.F. Goodrich and Uniroyval
Ine. have announced plans to
merge their tire operations,
forming the second-largest
tire firm in North America.
The new company will be
called The Uniroyal-
Goodrich Tire Co.

Don't look for any
“Goodroyal” or “Unirich”
tires for a while, Both the
Uniroyal and Goodrich
brand names will be re-
tained, as will the private
brands that the two com-

panies make, One thing that

made a smooth merger pos-
sible is that Uniroval deals
almost exclusively in original
equipment sales to automak-
ers, while BFG specializes in
the replacement market.
The joint wventure may
give Goodrich a chance to
supply its high-performance

T/A Radials to Detroit,
which now relies on the
Goodvear Eagle GT as its

Rare high-performance Liniroyal
may be overshadowed by BFG.

standard-issue performance

tire. Research and develop-

ment efforts will be pooled.

Fast photo
service

Let’s say you're Mercedes-
Benz, maker of some of the
best performing luxury cars

in the world (see Lap Of

Lurury on page 94). When
you take action photos of
your carg, or hold press pre-
views for auto journalists,
you need a chase vehicle for

standard 450 SEL with arool rack. rack and slides out photogra-

But wait . ..

car-to-car photography. A
pickup truck just won't do,
It's not just a matter of im-
age; most pickups aren't fast
or agile enough to keep up
with the hotter Mercs on a
twisting test track. The solu-
tion? Convert a big old 450
SEL sedan into a high-speed
camera platform. It's as easy
a8 1,23, ™

pher's “drawer.”

B Wind-deflecting “tent” in place, camera car s ready to roll.
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WE JAPANESE HAVE
FINALLY DEVELOPED AN ECONOMICAL
ALTERNATIVE TO THE AUTOMOBILE.

At a time when Japan's car engineers are numbers that a number of Japanese economy
acknowledged as being amaon 1% the best in the cars have mouble matching. Or finally, consider
world, we'd like to acknowledge some who may — practicality. This [suzu P'UP not only carries
be even better. three in comfort, it gives you a cargo bed that'll

[suzu's ruck engineers. carry practically anything.

For starters, consider price. At $3969," the So before you rush out and buy a Japanese car,

['UP you see here is not only the lowest priced — perhaps you should stop for a moment and
muck sold in America, it's also $3000 lower consider vour altematives.

than the average price of a Japanese import Starting, of course, with ours.

car.” Or consider economy. The EPA rates ; ol

it at 25 MDPG Ciry and 31 Highway™ Two

THE FIRST CAR BUILDERS OF JAPAN.




Inside Detront

Corvette Indy show car, named ""_"'"'"'-"'

“

stealing the limelight S

after the li-valve VB engine
mounted in the middle, w||| bea
test bed for new technalogy.

merican carmakers are
on this year's auto show cir-

concept cars. This time
there's a difference, though.
Morc than just design stud-
ies, the 1986 crop is more of a
sneak preview of production
ears to come. At the Detroit
show, Chevrolet displayed
the Corvette Indy. A run-
ning prototype of this model
iz being built by Chevy to
test out such features as 4-
wheel steering, traction con-
trol (wheels won't spin on
slippery roadways during ac-
celeration) and a suspension

for sporty or cushy ride.
The engine is set amid-

ships, just behind the driver,
It's a 32-valve V8 design
based on Chevrolet's special
Indianapolis 500 racing en-
gine (see From Driveway To
Speedway, page 226, May

cuit with a number of radical |

that can be set by the driver |

'85). Though displacement 12

38

Dodge pace car for
the CART circuit is
race ready with $40
hip and 194-mph top
end.

Plastic van

That futuristic TranSport
that Pontiac has shown at
auto shows around the coun-
try is only a hint of what will
eventually be seen on the
road three years from now.
Problems with the huge
windshield will have to be
worked out before the final
design is frozen. For one, the
windshield lets in too much
sun and will make the interi-
or of the van feel like an oven
on sunny days. Then there is
the problem of rollover pro-
tection—the glass iz not
strong enough on its own to
meet  government safety
standards. And that gull-
wing side door iz difficult to
open and keep propped open

—_ e w

.1-'13 iv
5

a relatively small 2.65 liters
(162 ew. in.), output is ex-
pected to top that of the
current 350-cu.-in. V8. Don't
look for this car in Chevy
showrooms soon, but the ae-
tive suspension and 4-wheel
steering, could be used when
they are proven.

without elahorate supports.

Insiders say that Pontiae
will have a high-production
version of the TranSport by
1989, It will have a plastic
body and be powered by a
2.9-liter aluminum V6 and

use front drive, lifted from

GM's A-car lines,

Futuristic Pontiac TranSport van could be on the road in '89.

More than just
good looks

This PPG/Dodge pace car
will go as fast as its styling
indicates. Dodge claims the
car, with twin-turbo 4-cylin-
der engine, was clocked at
Just over 194 mph. The en-
gine is set amidships, and
was specially modified with
16-valve breathing and in-
terconling for the turbos.
Chrysler claims an amazing
440 hp when the turbo is set
at its maximum 23 pounds of
boost.

Designed by Chrysler and
made with plastic body pan-
els, the sleek body has an
ultraspecial paint job. Base
coat is PPG black, That's
topped by 16 coats of pearl
and five coats of clear. The
finish iz either golden brown
or mauve, depending on
o the light. Created to pace
CART races as part of
PPG's pace car series, the
Dodge fully race-
equipped, mcluding roll
cage.

Heavy trucking
Pickups are hot, because
they're consistently fast-
gelling models. That's why
Ford, GMC, Chevy and Mit-
subishi are all planning new
maddels for 1987, introdue-
tions that fall hard on the
heels of the new Nissan amd
Dodge Dakota pickups. Ford
and GM are both going aero-
dynamic cab shapes.

But GM, in its GMC and
Chevy full-size models, will
be the first with antiskid
brakes for rear wheels, a
feature sorely needed for the
nose-heavy chassis. The no-
skid brakes prevent rear-
wheel lockup when the
brakes are applied on slip-
| pery surfaces.

Mitsubishi will have an all-
new pickup to sell both un-

{Please tirn to page 40)

12
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SURGEON GENERAL'S WARNING: Quitting Smoking
Now Greatly Reduces Serious Risks to Your Health.

16 mg “tar.” 1.0 mg nicotine
av, per cigarette, FTC Aeport Feb ‘85




Take ulong a Powermate

for electricity that’s just
a cord’s length away.

Why let your do-it-yourself spirit be confined
to the length of an extension cord? With Powaer-
mate's* portable 1500 watt generator, you can
take your own power to places electricity’s
never reached before.

Our popular sized generator is easy to carry
and easy to use; capable of running your
favorite power tool or small appliance - around
the house or on a camping or fishing trip. It
comes in handy during power outages, too;
dalivering enough electricity to keep a deep
freeze or sump pump operating for hours.

For information on all six Powermate®
generators (ranging from 500 to 4600 watts)
contact the Powermate® dealer nearest you.

For the Powermate® dealer nearest you, call
1-800-344-1010
(In Canada, call 1-B00-526-8000.)

POWERMATE

Electric Generators
Manufactured by Ag-Tronic, Inc.

125 Airport Road, Kearney, NE 68847

INSIDE DETROIT
{Continued from page 18]

der its own brand and as a replacement
for the Dodpe Ram next fall. Proto-
types spotted during cold weather test-
ing last January in upper Michigan are
bigger, huskier looking than the cur-
rent Ram, and sport a completely new
cab and chassis, Big 15-in. tires and 4-
wheel drive will make it a match for the
other Japanese imports, especially im-
port leader Toyota. First production of
this truck will use an inline d-cylinder
engine, but Mitsubishi plans to offer its
upcoming 3-liter V6 a year later.

DeVille convertible

Cadillac dropped convertibles from its
lineup this year when the Eldeorade
changed to the new, smaller body style.
But the prestige nameplate will be able
to take its place in parades once again
next year when a deVille convertible
comes on the market. The new fabric
top iz so well done that it looks like
simple vinyl covering the standard 2-
door roof. But the bumps from four
support bowe can be clearly seen.

Look out, Detroit iron

Niszan's sensational Cue-X show car is
set to show up in American showrooms
as early as 1989 to challenge the un-

40

touchable American big luxury cars.
Japanese cars have been edging into
the high-priced markets here at a slow
pace, but the competition will quicken
when the Cue-X hitz the market. Some
details include a V6 engine with two
variable-inlet, ceramic-turbine turbo-
charpers; 4-wheel antilock brakes and
adjustable suspension for ride and han-
dling. Ifit sells in the $18,000 to $25,000
range, the 4-wheel-drive Cue-X, one
step bigger than Maxima, will compete
against the traditional American full-
sizge cars that up to now have been
mostly untouched by the imports,

Me-too Blazer

Seldom does a small company like
American Motors show a big company
like General Motors how to market a
vehicle. But look for just that to happen
when the Chevy 810 Blazer and the
GMC 310 Jimmy come out with 4-door
models later this year. The stunning
sales suceess of the AMC Cherokee has
not gone unnoticed, and part of that
success is due to the popularity of the 4-
door. The overall length and wheelbase
will stay unchanged, but the front doors
will be narrower, and rear door added,

ItaliOlds

(dsmobile's search for a Eum.peun
connection to compete against Cadil-

lac’s Allante may be over at last. Latest
word is that Olds will team up with
Alfa-Romeo for a sporty 4-seater that
will zell in the sub-$20,000 class. What
Olds is looking for is a little more
expensive version of its Cutlass Su-
preme, one of itz all-time moneymak-
ers. Bets are that Olds will put its 16-
valve d-cvlinder engine and GM
transmission in an [talian-made body
that is shipped to Lansing for final
assembly.

Getting Justy ready

Even though the Justy, Subaru’s 1987
minicar, has been built in Japan for
almost two vears, the American ver-
sion must undergoe extensive testing in
this ecountry before it is ready for
American voads (see I'nvasion OF The
Microcars, pape 95, Feb. "86). Spotted
in upper Michigan last winter, a Justy
model was undergoing cold-weather
tests. The tiny 3-door hatchback will
sell for under F5000 in its base version,
and offer front-wheel drive, a 3-cylin-
der 1.2-liter inline engine set crossways
and fuel economy in the S0-mpg range.
Besides the small engine, the sub-2000-
pound chassis weight is the key to its
outstanding fuel economy. Look fora 4-
wheel-drive version of this model to
appear by the end of 1987, with the
price pushing 38000, PM
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It's & 10" Tabla Saw
with 3-1/4" depth-0f-

Ifs a 16-1/2" Verical
Drill Press with locking

Machine thal makes

= Shopsmith, Ing, 1585

Ifs a Horizontal Boring 4 Ifs a 34" Lathe with
16-1/2" sw

Ifs a 12" Disc Sander

capacity with 113 sq. in. of

cut and huge 50" ill feed for accurate doweling operabons for tumning table and sand-r? surface to re-
ripping capacity, pih control, a snap. chair legs, or l[arge duce stock up to 6
pping capacity howls, thick in a single pass.
The MARK V combines these five major your FREE MARK V Information Kit today! I_ ____________
power tools in one space-saving, Included in the kit is How To Determine | Mail this valuable _i
economical unit. You can perform change- Your Best Power Tool Buy. coupon
overs in less than 90 seconds. | ToDAY! I |
Plus, the MARK V's 5-in-1 versatility and Phone Toll Free: 1-800-228-1060 | /4 |
bwilt-in accuracy make it easy to achieve In Nebraska: 1-B00-642-8788 | I |
professional results on all your projects. | I
The MARK V is the tool to start with. . _the | 1 YES! B ” Eree MARK |
i ' e BHSE BB me a Frea
EySiam, rﬂurq?__'fow with. You 9 SOTRE i A I W Information Kil mcluding the informative
range of MARK V Accessories to help you ot How T Dedarmins Wour Best |
do the most sophisticated woodworking Shc:psrniﬂ'l B | e e s i I
operation with ease. | no obiigation. |
The Shopsmith® Ditference e i | |
With Shopsmith you get a dedication to 540 Poe Awvenue Nilidiia
woodworking, education, and buyer Dayton. Ohio 45414.2841 | |
protection. We believe in the virtues of | k. t
quality, value, pride and craftsmanship, | city —
which show in our educational training | st -
- (]
SNE proCkEls; Cuality woodworking toals made in the LLS.A. i ] I
Your Special “Bonus” I Date Initial_ |

Learn how the MARK V can help you do
more projects more professionally. Send for

Shopamith = & B regisiered rademark af Shopsmath, Ing

O | currensly own a
Shopsmlh poweer ol



Cycles

BY NORMAN

MAYERSOHN

ver watched the Grand

Prix motoreyvele racers
in action and thought those
maniacs show more guts in
one lap than you'll display in
a lifetime? Feeling their way
through the 100-mph turns
with knees skimming the
pavement, heroes like Ken-
ny Roberts and Freddie
Spencer rightfully take on
superhuman attributes. You
and | may never come up to
their level of natural talent,
but there is a way to vastly
improve the racetrack riding
zkills of uz mere mortals—
the California Superbike
School.

Actually, that's a misno-
mer, as the roadrace school
takes to the road for a eross-
country tour stretching from

Classroom sesslon concentrates
on cerebral demands of racing.

Monterey on the West Coast
to  Pocono International
Raceway in Pennsylvania.
My elass was held at Laguna
Seca Raceway in the Golden
State, a picturesque but de-
manding course that offers
both fast sweepers and the
notorious Corkscrew series

of downhill turns. Having ]
only watched races there be-
fore, 1 fretted endlessly
about my ability to ride re-
spectably fast through the
tricky curves and still keep
my body intact enough to
edit stories at a desk in New
York.

I shouldn't have worried—
school founder Keith Code |
quickly dispelled all appre-
hensions with a classroom
session that  emphasizes
thinking rather than stylish
technique. As a former pro
racer, Code realizes that be-
yond the rider's natural
skills, what promotes or pre-
vents improvement is his
ability to divvy up the pro-
portions of attention he allo-
cates to all the factors in-
valved in going fast.

Code teaches by the bud-
get method, Each of the five
major points requiring a rid-
er's attention—speed, trac-
tion, ground clearance, loca-
tion and timing—eats up a
bit of the allotment. If the |
budget is set at 210 and vou
expend $7.50 of your atten-
tion concentrating on speed,
there's only s0 much left
over to divide among the
other important matters.
Improving, then, means
learning that vou don't have
to spend any attention on
ground elearance along the
straightaway, so more can
be given over to an issue like
location. With that under
control, your approach to the |
next turn is bound to be |
maore accurate and lap times
will drop,

By the California Super-
bike School method, each lap
ghould be a learning experi-
ence for the next, and those |
who learn how best to bal-
ance their attention budget
will be forever
working on the erit-
ieal points and be B8
constantly aware of §
the No. 1 issue:
Where am [ on
the track? Speed
around a race
course 1s insepa-
rably tied to taking
The Right Line
through the turns,
and if yvou don't
know where wvou
are, there's no hope

Fleet of Kawasaki GFPz550s
make perfect training mounts. |

of finding out where you
ought to be,

Specifics of technique are
addressed mainly in ques-
tion-and-answer  sessions.
Code feels strongly that the
up-and-coming rider should
use as little braking as possi-
ble, and ignore the rear bind-
er since weight transfer un-
der deceleration renders it
nearly powerless anyway.
Better to budget more atten-
tion to location and ground
clearance and not waste it
needlessly on  controlling |
skids. He also discourages
the use of the engine for
braking, and when down-
shifts are necessary, rev the
engine & hit between gear
lever clicks to prevent rear-
wheel lockup.

After the classroom ses-
sion wraps up and students
review the fag signal svs-
tern, everyone suits up in full
leathers and approved hel-
mets. Two follow-the-leader
slow laps point out the best
lines for each turn, and then
students are sent out a safe
distance from each other.

Riders find the line that lowers lap times.

a4
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einsulator that

isawindow.

or presenting Transparent Insulation from Ford Glass.

“Some windows are too cold.”

“Some windows are too hot.”

“Windows made with Sunglas”Heat Reflective™ glass are just right.”

£

Some windows let precious
warmth escape when it is cold
outside and let in too much
heat during hot weather.

But Sunglas HR glass lets the
winter sun’s heat inside and
keeps it in. Also, the window
surface will stay warmer
reducing harmful
condensation and drafts.

And in summer, when
properly shaded, or when
combined with Ford tinted
glass products in sunny
climates, Sunglas HR glass
keeps the sun's heat out.
Sunglas Heat Reflective is a
high-tech window glass that
looks like clear glass but works
like transparent insulation.
No matter what the season or
time of day or night, double-

paned Sunglas HR is 66%
more efficient as an insulator
than single glazing, 20% more
efficient than old fashioned,
ordinary double-paned glass*
and it works even better in
triple-glazed windows.

Even simple add-on storm
windows with Sunglas HR can
make your present windows
work almost as well as new
triple-glazed windows—if

not better.

Sunglas HR makes great energy
sense for sunspaces. In fact,
the larger your glass area, the
more you need Sunglas HR.

For your comfort and
convenience, ask for Sunglas
Heat Reflective glass by name.
It's backed by a 5 year limited
warranty from Ford Glass,

*Based upon Y&" air space. Ferformance will
change with the width of the alr space.

the second largest glass

manufacturer in North
America.

When it comes to glass that
works 24 hours a day, 365

days a year, every year—
Nobody outglasses Ford.

Glass Division

Founded 1919. A division of Ford
Motor Company.

Y

|




NISSAN SE 4X2 HARDBODY — and new rear leaf springs—are
PURE PERFORMANCE. It's hot. Red responsible.
hot. Nissan's totally new top-of-the-line
4X2_ With the biggest engine in any com-
pact truck—ever. Fuel-injected. Overhead
cam. 3.0 liter V-6. 140 h.p. No other
compact truck pumps out more power. Get
this SE with a 5-speed stick. Or a 4-speed
overdrive automatic transmission with
electronically controlled lock-up torque
converter to eliminate slippage and
increase mileage.

The ride is as smooth as it is powerful,
Big tires and a clean new underbody
design—Teaturing a beefed-up independent
front suspension, stronger torsion bars,

Y

ME

»




6.FEEDITROAD.

BOLD, TAUT, MUSCULAR—
OUTSIDE. Breakthrough design makes
this truck a Hardbody. Aggressive styling
matched to superior performance. Witness
the sloped hood. Raked windshield. Airfoil
roofiine. Flared fenders. These elements
aren't simply a matter of form. They're a
function of aerodynamics designed to
improve performance, reduce noise and
deliver a smoother ride.

Here's Nissan's longest, widest truck.
The cargo box is double-walled steel. Built

IS NISSAN

on a tough box-ladder steel chassis that
handles a 1400 Ib. payload. With the big-
gest cargo volume of the leading com-
pact trucks.
BIG, SMART, COMFORTABLE—
INSIDE. The new cab is Nissan's
biggest, widest ever. More head, leg
and shoulder room plus cloth uphoistery
and deep cut pile carpeting make this SE
incredibly comfortable. New big side
windows and a huge windshield provide
exceptional visibility. New insulation
produces a guieter ride.

Full instrumentation—including tach,
voltmeter and oil pressure gauges—
is laid out the way it should be.

Easy to read. Easy to reach.
Trick-put the SE with Nissan's optional

Power Package: power windows and door
locks, cruise control, dual power outside
windows, 4-speaker stereo radio/cassette
deck, and vanable-speed intermittent
wipers.

Then add the Sport Package for a pop-up
sunroof and big tires mounted on new
alloy wheels.

Nissan SE 4X2. Hardbody hot.




Thefirst 135 V-6.
Nothing in the class goes

further, faster.

Now you have a real choice
for boats in the 15-18' range.

Now, instead of crawling
on all four, you can be hitting on
all six with the new Black »
135. The only 135 V-6, and the
Hat-out fastest, most fuel-efficient
engine in the class.

This turkléu:t{hriu]moth
performer pac egendary
technn]a%g our biggest Black
Max V-6. same, durable alloy
block handles 200 horsepower
on a regular basis. So think how
effartlessly it can crank out 135.

With lots of pull at the

low end, for popping up two or
three skiers at a time. Jﬁu:l lots of

revs at the high end, for launch-
ing your boat into the horizon.

135 horses at the prop. No
pain, no strain.

More speed.

Not more fuel.

Top end on the Black Max
135 puts you where no outboard
in the class has been. In case
you want to blow the cowling off
the next guy's 140,

We do it with more
cylinders. And more trim for a
surge in performance that's like
getting another inch of throttle.

ind while you might think
extra cylinders would use extra
fuel, our pulse-tuned V-6 has just
the opposite effect. In fact, you

Just for looks. It's a result of ouar 607V,

which allows for 8 more compact powerhead
that'’s slimmer than many V-d's, The design
zaves weight, rung smoother and makes if easier
i see who's behind pou.

can stay out longer and travel
further than the competition.

Two more

cylinders’ performance.
Two more

years’ protection.

The oil-injected Black Max
135 is covered by one of the
mdustry's most comprehensive
limited warranties. And now you
can further protect your invest-
ment with the optional Mercury®
2-year Product Protection Plan.

With all the advantages, we
think everyone's going to want
a V-6 in this power range. Es
cially our competitors. gl?::w IE;
they know what one is.

The sleek Mercury profile izn't M M‘regelld
behind you.

Vi a
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CYCLES
(Continwed from poge §4)

More than anything, what 1 learned
was that I can learn! After 18 laps, my
times on the school's specially prepped
Kawasaki GPz550 motorcycles dropped
from just under two minutes to 1:34.
For comparison, the 2-wheeled lap re-
cord is better than 1:10. Without the
worry of oncoming trucks, lurking ra-
dar traps or gravel in the apex, the
sensation of fear gives way to unabated
exhilaration! Guardrails blur in your
peripheral vision, turns that seem un-
fathomable at first try soon find a pre-
dictable rhythm, and all those fast exits
where | seemed to be running out of
racetrack fell fully under my control.

The sehool is offered in both half-day
and full-day advanced sessions, For
scheduling, contact California Super-
bike School, P.0. Box 3743, Manhattan
Beach, CA 90266.

Outrigger device allows safe development
of motorcycle antilodk brake system.

Antilock for bikes

A few months ago, a pal of mine asked
about antiskid brake systems for mo-
toreycles of the future. “No way," 1
said. “Too heavy and too complex.”

Today I'm sitting down with salt and
pepper to have a nice meal of my words,
The folks at BMW are hard at work
testing a setup by the FAG Kugel-
fischer company that will allow riders
completely controllable panic stops on
future K-zeries machines. The ear divi-
gion of BMW has already put the anti-
lock system into production (it’s on all
"86 models), but the motoreyele applica-
tion, called ASES, is a first.

The work may have been inspired by
other photos making the rounds show-
ing BMW police bikes with Lucas Girl-
ing antilock brake deviees. This hydro-
mechanical Stop Control System (SC3)
is already in use in Britain in the hope of
cutting casualties on the often-slick
roads of rainy England.

For a production option on their top-
of-the-line 2-wheelers, BMW is em-
ploving a system similar to automotive
antiskid installations: Speed sensors
detect when a front or rear wheel is
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turning at a speed inconsistent with
road speed or the other wheel. Hydrau- |
lic pressure from the master cylinder ia
then released and quickly reapplied |
until line pressure from the rider’s con- |

This Year, Over 60,000
Gardeners Will Switch
Tiller

trol matches the ability of the front tire
to grip the road.

Since the motoreyele system uses the
bike's own master eylinder as a pres-
sure source and does not carry a sepa-
rate pumping device, it really acts as a
sampling device, constantly matching
the rider’s input to actual braking re-
quirements. A solenoid is used to cut
back pressure at the brake caliper and
seal off the master eylinder from re-
pressurizing it. If electronies fail, the
system gives a visibile and audible
warning to signal the rider that manual
control is back in effect. Projected costs
are in the $400 range.

Flexy framework

Take a close look at the dirt-digging
bike in action below. There's a missing
link in the frame, namely the front
down tube, which normally runs from
the steering head to the pedal crank
area. [t's replaced by a pair of stainless-
steel cables which anchor solidly at the
top of their run and end in twin coil
springs down by the chainring,

The Slingshot frame originated as a
BMX dezign and iz now being applied to
mountain and all-terrain bikes by the
Greendale Bieyele Co. (41 Commerce
Southwest, Grand Rapids, MI 49503).
The idea is to store up some of the
energy that normally is directed into
the frame tubes and release it for an
extra kick when the pedals are on the
upstroke part of their travel. The top
portion of the frame incorporates a
Eevlar spring plate member at its rear
section. When pedaling torque tries to
spread the frame, the springs mounted
at the cable ends are compressed. At
the end of the pedal stroke, the spring
relaxes and drives the crank upward.

Frame flex is bound to be high in this

gort of flexible link design, so the Sling- |

shot folks have taken to the racetrack
to prove the design. Wins at the BMX
Superbowls tend to support their
claims of improved performance, but
we'll have to ride the $169 frame before
pronouncing it a miracle. ™

Stainless-steel cables replace frame tube in
the Slingshot mountain bike chassis.

To America’s
- ... and enjoy
% /- gardening as
1 never before!

L3 S

Wh}r waste money on a big tiller if you
anify have a backyard garden? Mantis, the
20-Ib. wonder rifler, is changing the way
Americans garden!
The Gardeners Champion

... 50 ! it cuts through hard-
packed soils and tough vegetation the way
a chain saw cuts through wood ... so
strong that we warrant the tines forever —
and give you a lifetime replacement agree-
meni on the engine!

Best of all you'll love its price. Under
300! 1f you charge it on any major credit
card, it's only 324 a month, plus a litde
interest.

But Don't Take Our Word For It

We want vou to TEST MANTIS IN
YOUR G.ﬁleEN FOR A FULL 3
WEEKS! Now, who else will let vou do

*Culliuﬂnl
{weeding). By sim-
pl{r reversing the
tilling tines, Mantis

will work in the top
2" 10 3° of the soil.

g, I ng.
Special tines let you
dig furrows for
transplants, seeds,
et

*l,-n care, De-
Thaicher pulls up
choking thatch,
Aerator cuts slits in
the sod to give you
rich, lush green
H.I'Pﬂl.

Mantis Co.
s | e,
Hunsingdon Valley, PA 19008

[ ¥es. Plaass sand mare information on the Mantia
I Tilar/ Cultivaior and the 3-WEEK TRIAL

Addrass

1
State Zip

e e v o —

I
I
o I
l

1866 MMC
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Motorsports

BY STEVE POTTER

Indy escalation

' Mnmm!hmmmnmuhmdhynxmﬂyxm.

Erm‘y year the speeds get
faster during practice for
the Indianapolis 500, and
this May should be no excep-
tion, dezpite revizions in the
technical specifications that
reduce the Indy cars’ corner-
ing and top-speed potential.

Mew chassis from March,
Lola, Penske and Dan Gur-
ney's All American Racing
have been built for this
month's  Indy - speed-fest,
while the dominance of the
Cosworth DFX is threat-
ened by new engines.

Actually, the changes in
the rules the past few years
have focused more on mak-
ing the cars safer than on
slowing them down.

Rule changes at the end of
the 1984 season cut the num-
ber of potentially erippling
leg injuries from six to just
one in 1985, The '86 rules
require new, stronger
and reprofiled ground-ef-
fect side pods. The new
pods  have  in-
creased drag and
generate 30 per-
cent less down-
foree, while stronger
construction protects the

driver in ecases where a
glancing blow tears a front
wheel off the car and flips it
back toward the eockpit.

During the past two sea-

ns, Indy car racing has
been dominated by cars built
in England by March and
Laola. Last vear, Danny Sul-
livan won the Indy 500 in a
March, while Sullivan's
teammate, Al Unser Sr.,
narrowly  defeated Lola-
driving Al Unser Jr. for the
PPG seaszon title.

Although only 33 cars will
start the Indy 500, between
them March and Lola will
build nearly 70 new chassis,
at about $160,000 sach—less

engine! Some of these cars

will be assigned by major
teams to backup
duty.

50

Indy car racing has be-
come g0 competitive that
many  teams  run
lengthy development
programs, exten-
sively  modifying
the cars they get
from March and
Lola. The factories
themselves engage in
ongoing  development
work, so Mario Andretti's I‘
car, which 18 owned by
l.n]a importer Carl Haas,
often sports new modifica-
tions a race or two before
they appear on customers'
Cars.

Lolas will be run at Indy
by half a dozen other teams,
including Galles Racing,
which last year fielded the
pole-winning  March-Buick.
With the exception of Dan
Gurney, who will once again
field the only American-built
car at Indy, evervone else

y will be running a Mareh.

In gualifying trim at Indy,
the Buick V6 probably has a
75-hp advantage over the
T00 ponies penerated by the
Cosworth,  Unfortunately
for stock-block fans, the Vi
turned out to be a nickel
rocket in "85, Buick has spent
the past winter improving
the reliability of its VG, so
things may be different this
time around.

For the first time the
March factory is entering a
carof its own at Indy. It will
be driven by veteran Danny
Ongais, and it will be
powered by a Buick V6.

Galles Racing is turning
away from the March chas-
gis, in favor of the Lola, and
away from the Buick engine
in favor of a Honda! It isn't

March B6 C will be

of Indy car teams.

used by the majority

ey

e s s,

ww

Chevrolet-llmor VB will chal-
lenge Cosworth-Fords in ‘Bé.

an official project of the Jap-
anese factory, but it prom-
ises to be a threat to the
Cosworth anyway. Devel-
oped from Honda’s all-con-
quering Formula Two V6,
the turbo V8 Indy version
was developed in secrecy by
Englishman John Judd.

Geoff Brabham track-test-
el the Honda V8 Turbo last
vear at Laguna Seca. He re-
ported that the Honda, even
at its early stape of develop-
ment, matched the Cos-
worth's power,

For 19886, the Penske team
hopes to have its new PC-14
veady, designed and built
with the aid of Computervi-
sion's CAD/CAM {computer-
aided design and manufae-
turing) syvstem. In the
engine bay Penske plans to
have the new Ilmor-Chevy
VE Turbo. Developed by two
former Cosworth engineers,
Mario Illien and Paul Mor-
fan, it's very similar to the
Cosworth.

Development of both the
chassis and engine have been
slower than anticipated, and
as a backup Penske has pur-
chazed some new March
chassis. He still has a full
inventory of Cosworth en-
Fines.

Porsche and Ferrari en-
gines won't appear before
1987, when there may be yet
another fascinating power-
plant at Indy. Amoco Chemi-
cals is spongoring the devel-
opment of a V6 turbo
constructed largely of Torlon
plastic by Polimotor, the
New Jersey firm that ran a
plastic-engined GTP car in
the Camel GT sports car se-
ries the past two seasons. PM
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Kings: 10 mg “tar!' 0.8 mg nicoting —
100's: 12 mg “tar," 0.9 mg nicotine av. per cigaratta by FTC mathod.

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

Mfr's. sugnested pricing based on full-prica brands
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Not people who own Hondas. Overhead Valve engines® that are
With a Honda, you can engage the  30% more fuel efficient than
engine without engaging in a tug- comparable side valve engines.

of-war. And they require considerably
An Automatic Decompression  less maintenance.
Svstem makes the starter rope So before you have to look at
easier to pull. And that makesthe another uncut lawn, you really
whole business of mowing your should look at a Honda. You'll find
lawn almost a pleasure. your nearest dealer listed in the
Our lawn mowers are designed  Yellow Pages under “Lawn Mowers.
with reliable Honda four-stroke, Once vou consider a Honda, you'll

= o g g WL r n - B b e e —— L — Y

see the toughest part is passing
one up.

For optimum performance and safety we rec-
ormmend you read the owner’s manual before
aperating your Honda Power Equipment.

& 1986 American Honda Motor Co., Inc.
'!':1-;1_';';.-1 HEITE and HRISSDAM.

Equipment




Outdoors

BY TIM COLE

4x4 ATV

Suzuki’s on-demand

Suzuki lets you fine-tune power and handling to the conditions.

et's call it the thinking
man's all-terrain vehicle.

| While the Honda Fourtrax
4x4 offers continuous 4-
wheel drive, the Suzuli LT-
dWD Quadrunner offers 4-
wheeling only when you
want it. Push a lever and you
can gend power to the front-
wheel differential via the
centerline shaft drive—2-
wheel for top-end running on
flat terrain: 4-wheel for ex-
tremely rough ground. Push
another lever and you have
three gear ranges at your
disposal—super-low,  low
and high—so you can fine-
tune power delivery to the

penzion and diagonal swing-
axle rear suspension, you
can make additional adjust-
ments to speed and handling
for all types of country.
Beyond this kind of versa-
tility under way, the Suzuki
LTAWD offers a torquey,
long-stroke  246-cc  engine
with a large-capacity gener-

conditions. By preloading |
the double-A-arm front sus- |

ator to power twin built-in
halogen lamps. A snorkel-
type air intake and a high
location up front for eleetri-
cil components makes the
LT4WD Quadrunner un-
usually water resistant.

Contact U.S8. Suzuki Motor
Corp., 3251 East Imperial
Highway, P.0. Box 1100,
Brea, CA 92621-1100.

These pocket talismans work
hard in a pinch and stow easlly.

/| ing and, as its name

Rowing it right

Small Craft Inc. is consid-
ered a major player in the
growing  rowing
shell business, and
their latest shell
ushers in a new
generation in this
popular recreation-
al activity, It's
called the Lighten-

implies, its primary

construction inside two fi-
berglass

skins. Aireraft-

o o e

feature is its light
weight. At a bare
46 pounds, exelud-
ing oars, the average rower
can heft this boat from car
top to the water's edge
alone. Small Craft builds the
Lightening with foam-core

Long run and fine entry mark Lightening.

rowing rigging on this $1400
unit. For more information,
contact Small Craft., P.O.
Box 766, Baltic, CT 06330,
(203) B22-5269,

Old standbys

In The Cutting Edge (page
104) in this issue, we take a
close look at what's new in
utility knives. But there's
more to this story. Some
very fine pocket kmives—
those old friends you'd feel
naked without—are still be-
ing made by such old-line
firms as W.R. Case & Sons,
Camillus Cutlery and Buck,
Camillus makes the stain-
less-steel military  issue
pocket knife at the top of the |
photo, lower left. It's made
to government specs, priced
at $14.25, and has four im-
plements—spear blade,
leather punch, serewdriver
and cap lift/can opener. At
&30, the Buck Colt pocket
knife, second from the top,
performs the same kind of
jobs with similar imple-
ments. Case and Camillus
make the two Secout knives
at the bottom of the photo.
The Case knife—priced at
$18—has blank-cut standard
implements. The Camillus
Cub Seout knife—price
$10.85—haz similar fea-
tures, but has two locking
mechanisms to protect eager
but unpracticed hands. For
more information, contact
W.R. Case & Sons Cutlery
Co., Owens Way, Bradford,
PA 16701, (B14) 368-4123;
Camillus Cutlery Co., 52-54
West Genesee St., Camillus,
NY 13031, (315) 672-8111;
Buck Knives, P.O. Box 1267,
El Cajon, CA 92022, (619)
449-1100.
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Room with a view

Well, the family's growing
and the van is too small. You
can either peddle the old
girl, or add additional living
gpace with one of Billy
Hood's Sundowner Interna-
tional conversion kits. Sim-
ply implant your van's fold-
ing bedroom directly into the
side panel using Hood's step-
by-step instructions. The

200-pound unit measures 75
* 41 % 33 in., just clearing
the port-side wheel well.
Two people can install the
foldout double bed in about
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Be Your Own Boss
...IN YOUR OWN BUSINESS!

Hundreds we've lrained have succeeded in this
tascinating and highly profitable profession . . .

..YOU Can Do It, Too!

“Mix more harnd misly wiwrk for me
Mow | have my own busingess and with
hardly any elfort 1 average nround 550
w diwy, Thanks for my new start in lifie.™
Kam Walker Prichard, Alabama

“Befare enroliing [
civecked stber comrran
and alte aiked for
adrice from seveead of
the prafeirronal
locksmiethy in my area.
be'r ﬂlrlI JﬂIJ F‘N‘f}
Beliarw way lopi and bar
the mert versatile
Kev Machkine
“I ahvays

warted e have
my own bulineis
and now [ de, thasks pe Faleyv-Biliaie

David Fasrbrother—Dave's Locksmith Sernce

i u|-.¢r|.|_-..] my own business, spare
time., seven months after | enrolled :LmE L

Milwaukes, Wisconsin 53204
made a profit of 3329 for the first week,” -

B. A. Deberry Littieton, Colorado Work Part Time, Full Time — Right st Home.

BeaLOCKSMITH!

Get into this booming high-profit business that’s
Easy to learn— Easy to do— Easy on You!

Mever before have money-making opportunities been so No Exm :
great for gualified Locksmiths, Mow lucrative regular ost! Included With Your
lock and key business has multiplied a thousandfold as c Locksmith Training

miltions seek more protection against zooming crime. BURGLAR
Yet there's anly one Locksmith for every 17,000 people! ALARM
Make Up to $26.00 an Hour — even while learning! ot SREUSYY

Train FAST at Home!

You're “in business” ready o earmn $10 to $26.00 an
hour a few days after you in Foley-Belsaw's shori-
nu! fraining. Take advantage of today’s unprecedented
runities in Iocln‘.srnlmln for year-round EXTRA IN-
C ME in spare time — or fulltime in a high-profit busi-
ness of your own. Hundreds we've trained have done
it. 30 can YOU! Al tools plus professional Key
Machine given you with course, These ractice
materials and equipment, plus simple, ilustrated les-
sons, plus experl supervision, plus business-building
uidance will enable you the KEEP THE MOMEY
OMING IN! Ideal for retirement — good jobs, too.

SEND FOR EXCITING FACTS—NMNo Obligation
Discover whal's in Locksmithing or you — how Foley-Belsaw's

training. Cowvars
all phazes ol
| Buglar, Hold-Up
and Fire Atarm
Safviceng and in-
slallation. This
valuvable and
lirmedy insbuicton
includas all spacial 1oolg and
suppties. ONLY Foley-Belsaw oifars
such exlénsive training in fhig
rapidly expanding field as a par ol
your Locksmith training
ADVANCED Locksmithing!

How o change combinations, in-
stall and service Safe, Vault and
Bank Safe-Deposit Box locks.
You'll find it tascinating and high-
Iy profitable wark.

magies- Iochsmnr»a&:rwm Iraining can give you the skill you
can depend an 1o EARN MORE — ENJOY LIFE MORE.
PRO KEY X ALL SPECIAL TOOLS AND
EHUIFH EHT IHDLI.IDEN |
MACHINE . s |

This Pro Key Maching can
alome pdd op to 5200 8
month fo your income. . .
and it won'l cosl you & pen-
ny axira wilh yoor raining.
Find out all about it!

Just 6l in and mail conpon below {or send post-

card) io receive fall information and details by "us“ WBELSA“r INSTITUTE:

return mail. DO IT TODAY? COUPON 10921 Fieid Bids. kansas City, Ma. 64111

There is NO OBLIGATION and NO SALESMAN Wil Cail—ever!

RUSH COUPON TODAY
FOR THIS FACT-FILLED

IFREE

ruEvaEL s TUTE, 10921 FIELD BUILDING
KANSAS CITY, MISSOUR] G411

1 YES, please send me the FREE booklet thal
gives Jull cetads about StBITing MYy own business in
Locksmithing. | undersiand there s no obligation
and that no salesman will call

Tells mow you Quickly Hame__ —
Irin 1o be your own boss
I in 3 profitable Spatetime Address
or Fulltime husaness of City
your gwn PLUS complete
I detaits on our 30-D Sand for your
NO RISK Trial DMer!  copy today! State Zip
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four hours using simple tools. For more
information about this $995 unit—one
that ean actually save you money—you
should contact Sundowner Internation-
al, 9978 Lemon, Fontana, CA 92335,
(T14) B22-5229,

Cadillac of baitcasters
It's called the Shakespeare President,
and behind its flashy lines and multi-

function level-wind performance, it has
the unigue ability to convert to left- or
right-handed retrieve. Remove a sim-
ple cap screw and the handle, drive-
shaft and star wheel slide right out and
can be switched with ease.

Add to this left/right flexibility a
centered thumb bar for quick release,
machine-cut gears (instead of die cast),
magnetic brake system and a 4.3:1 gear
ratio. To go with the President, Shake-
speare has virtually rewritten the book
on baiteasting rods. Their new double-
blank Gutts Butt extends the first
blank through the handle. The second
blank wraps around the first and
reaches all the way to the first guide.
For more information, contact Shake-
speare Fish and Tackle Division, P.0O.
Drawer 3, Columbia, SC 29260,

Rescue strobe

The search-and-rescue industry is
working overtime to devise new ways
to save peaple in man-overboard (MOB)
gituations. One manufacturer has even
devised a self-inflating balloon, which,
when deployed, dramatically increases
the visibility of a man in the water.

Perhaps the tiniest yet most useful
MOB device is made by ACR Electron-
ics, 9901 North
20th Ave., Holly-
wood, FL 33020,
Its Firefly Rescue
Light emits a
powerful  beam
that's visible for
miles, and best of
all, the $69.95 unit
iz emall enough to
put in the pocket
of your foul-
weather jacket or
clip to your life
jacket, That's
plenty of security
in a very small
package. ™

i

Firefly Rescue
Light has a beam
that's visible for
miles. it's

that fits in a pocket.
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Save Gas, Save Engine with “POLY”

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

The Secret is “Poly”

“Poly™ is short for polytetrafluoroethylene
(TFE), the slipperiest substance known 1o
man. (1981 Guiness Book of World Rec-
ords). Petrolon Corporation, makers of
Slick 50, invented a way to permanently bind
this slippery chemical to your engine with
one treatment. Just one gquan of Slick 50
can reduce engine friction, increase gas
mileage and horsepower and reduce engine
operating temperature, causing your oil and
engine to last longer. . . plus it reduces
metal wear, defraying costly overhauls.

Years of Testing and Use
Have Proved it True!

Slick 50 has been thoroughly tested in in-
dependent laboratories and out on the road:

The March/April 1982, p. 35 issue of
“Consumer Digest™ magazine stated,
“8lick 50 does reduce engine heat and ordi-
nary wear, and our informal tests indicate
that it will improve gas mileage by about
2 or 3 miles per gallon.”

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

“Dune Buggies & Hot YWs" magazine
April 1983 issue records the results of their
one year testing of Slick 50. “*'We can indeed
say scientifically that Slick 50 does work,
and that it does reduce engine wear! . . . for
the price of one treatment when compared
to engine rebuild, we feel that you'd be
money ahead using Slick 50"

The Federal Aviation Administration has
fully accepted a similar product for aircrafi—
Slick 50 Aircraft Piston Engine Treatment
(EA.R. #3349). This FAA endurance test
simulated 1400 hours of engine use.

The senior engineering researcher at a
leading southern California university
stated, **Slick 50 does increase horsepower
and decreases fuel consumption in tests
done at the university.”

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

Perhaps most dramatic of all is a torture
test overseen by the Automotive Services
Council for Pennsylvania and shown on
WTVE television. Three cars with 75,000
to 129000 miles on them were treated with
Slick 50, Six months later the oil was drained
from each vehicle, and the cars driven with-
out the oil plugs for about a half hour. The
water temperature never rose and the en-
gines sustained no apparent damage,

1US.QUART/ 946

There isn't room here to tell you about
the dozens of other tests proving that Slick
50 is everything we say. However, if you're
still skeptical , send $2.00 to cover printing
and postage costs, and we'll send you de-
tailed test results plus actual letters from
users who report how Slick 50 saved their
engines and saved them money!

Iit's Easy to Treat Your Engine

A few minutes before oil and filter change,
add the engine flush you get free with each
order to clean out the engine, Let the engine
idle for 5 minutes. Then drain the oil, change
the filter and add the proper amount of oil,
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 oil. One quan of
Slick 50 will treat all standard 4, 6 and
8-cylinder gasoline and diesel engines.

Works with Most Oils

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

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

ing on your driving, vehicle condition,

weather and geographic location, but no

matter what your conditions, Slick 50 can:

1. Increase mileage

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

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

4, Minimize or eliminate costly overhauls
by reducing engine wear

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

Slick 50 WIll Not
AMect Your Warranty

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

There's No Risk with
Our Money Back Guarantee

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

Profit from Selling
Slick 50 Yourself
Here's an opportunity to make handsome
profits. Having such solid test results from
major institutions make Slick 50 easier to
sell than many other products. Free dealer-
ship information is sent upon request.
Free engine flush sent with each order.
Free shipping with orders of 2 or more.
For purchase or further information
call toll-free 1-800-525-8624, ext. 5 (in
Colorado call 1-303-762-1385) or send to:
Progressive Energy Corp., 3148 South

York Street, Dept. PM586, Englewood,
Colorado 80110

Yes, | want to improve my car's performance
and save my engine — rush me risk free

[ One Slick 50 at $3895 + $4.00 shipping
and handling.

[J] Give me free shipping and handling for my
order of 2 or more at $39.95 each.

0 Check [ COQD [ Visa/MasterCard
Card #
Exp. Date

Name

Addrass
{Give streat address If possible for UPS dellvery)
City

—— State____ Zip
e e —————
——FPEC
T —— S R
B —  =e—a=—— o]

Progressive Energy Corporation
3148 South York, # PM586, Englewood, CO BO110

TOLL FREE 1-B00-525-B624. In Co 3037621385
L1986 Progressive Energy Corp.




Avwviation

BY DENNIS ESKOW/

Air sailing

Sweden's new Windex saliplane features improved flight controls.

weden's new sailplane,

the Windex 1100/12000,
has passed initial flight tests |
with a maximum speed of
143 mph. That's fast for a
sailplane, but enthusiasts of
these sports planes aren't
really looking for speed.
Test pilots have, however,
waxed eloquent about the

The cockpit of the Windex has
the latest In electronic.

Windex flight controls. Av-
erage time to change roll an-
gle by 45° was around two
seconds. The only eriticism
in testing was too much re-
sponse on the pitch stick.
That, the manufacturer
says, will be fixed with the
addition of a mechanieal con-
trol to slow the response.
The cockpit of this epoxy/
Nomex craft has all the lat-
est in electronics. It should
be flying in America by the
end of the summer,

The Hawk is
coming
The Navy will begin training
its pilots in the British-made
Hawk T-45 by 1988. But the
training curriculum is al-
ready shetched out. It will
include the usual classroom
work, followed by simpulator
time. Perhaps a bit unusual
is the Hawk's Training Inte-
gration System (T1S).

TIS computers will com-
pile data on how the student

does in elassroom, simulator
and in-flight training. All the
information will be stored in
the same computer system.
In that way, the Navy feels,
subtle problems that might
escape the hawk eyes of
Navy flight instructors may
show up in a review of the
computer file on a regular

. basis.

The Navy doesn't say how
closely it will be able to
watch a student pilot. But
we've tried on some experi-
mental helmets that incorpo-
rate headup displays in the
visor. These helmets can be
wired to the aireraft's com-
puter, and it is conceivable
that by 1988, Navy flight
instructors will be able to
have a record of every blink
of their students’ eyes, as
recorded through the wired
helmet,

Will pilots wash out of
training more readily? Prob-
ably not, says an insider at
the Flight Training School in
Pensacola, Florida. But if
TIS is as sophisticated as

| predicted, selection of a stu-

dent's first assignment may
hinge on minute details of his
performance as analyzed by
computer,

Mustang trots
Loehle Aviation has been
tantalizing the sports avia-
tion world with its under-
wraps 5151 Mustang replica.
But we've had some preview
looks and can report that the
sport plane of the year is
almost ready to prove in the
air what evervone knew it
could do on paper.

Initial engine runup to
check the engine mounts and
other factors have been com-
plete. All the skin is on and
the plane has been painted,
we're told, with camouflage
paint. Low-level flight test
following wing mounting re-
portedly went without a
hiteh.

What's all the excitement
about? The kit plane is ex-
pected to draw a lot of atten-
tion at air shows, where rep-
licas are always popular.
This particular kit is expect-
ad to come with a high-per-
formanece powerhouse at a
low $5000. Watch this space
for updates on the Mustang,

S is for safety

One bright spot looms on the
horizon for air traffic safety.
It's called Mode-S beacon
(the 3 stands for secondary
surveillance), and it will be
operating from air traffic
control ecenters across the
nation by the 1990s.

Mode-5 15 a key element in
the Federal Aviation Admin-
istration’s effort to com-
pletely revamp air traffic
control. With the new radar
sysiem, a local ATC center
will be able to follow a craft
at 12,600 ft. without inter-
ference from crossing sig-
nals, At present, planes fly-
ing at that altitude on
approach can be lost momen-
tarily due to signal interfer-
ence. & computer hooked to
Mode-S radar will be able to
separate signals when they
cross and no plane should be
lost even for a fraction of a
second.

Under a contract with
Westinghouse, the FAA al-
ready has ordered 78 of the
systems for major airports
and large general aviation
areas. There is also an option
to purchase an additional 59
Mode-5 units,

The Mode-S system is in
design phase. But the first
unit is expected to be tested
at an as-vet undisclosed loca-
tion by the end of next year.

Nose in the
ground
(Officials at Charles De

Gaulle International Airport
in France are experimenting
with a new in-the-nose guid-
ance system that will help
avoid those almost-comic
mishaps you hear about at
major airports. Jumbo jets
docking for ofl-loading once
in a while move slightly out
of position, causing broken
glass, damaged planes, and
frightened patrons, No inju-
ries have ever been recorded
in such accidents. But the
economics are such that De
Gaulle has purchazed one
docking unit for tests.
Planes ecarry a low-power
nose beacon. As they dock,
an overhead arm extending
from the terminal follows the
nose, If the plane goes out of
position it can be stopped
before impact, PM
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T'S HERE!... A Helicopter You can Afford!
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Credil card cuslomars, (o ordar package, Call Toll Fres Now.
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. Additionally,

programs can be combined—
if you wish—with a fourth
program called Deluxe Vid-
e0. Thiz $100 program is a
computerized film-and-ani-
mation studio. It letz you
ereate videos (up to 20 min-
utes long) that combine ani-
mation, graphics, sound ef-
fects, music and live action,
You can play the videos on
Amiga's color monitor, or
transfer them to videotape.
this  miero
magic-lantern lets you ere-
ate titles and graphics that
you can splice into movies
vou've made with your vi-
deocamera.

New programs for Electronic Arts exploit Amiga computer’s sophisticated color graphics,

mmodore's Amiga com- | color-cycling feature even
puter gets widespreard | permits a kind of animation

praise for its stunning color
graphics and synthesized
steren sound. Now, Elec-
tronic Arts of San Mateo,
California, offers four pro-
grams that exploit Amiga's
talents.

Leading off the line is De-
luxe Paint, a $100 program
that offers an arsenal of ar-
tistic effects for computer-
age Picaszos. These effects
include different types of
freehand drawing, airbrush
patterns, magnify and zoom
controls, and grid overlays
for precize spacing.

There's a symmetry mode
for producing complex geo-
metric  designs.  Another
mode lets you mix images
with text and has 11 built-in
type fonts—great for logos,
letterheads, or title pages. A
custom brush feature lets
vou use anything as a brush.

Finally, Deluxe Paint's

&0

effect that lets vou sugpest,
for example, falling snow,
running  water, moving
clouds or flickering lights.
Each painting can have up to
32 different colors out of the
Amiga's maximum of 4096

possible hues.
Even more impressive
than Deluxe Paint's own

powers is its teamwork with
other Amiga programs from
Electronics Arts. One pro-
gram, Deluxe Print, lets you
fashion virtually anything on
paper, including banners,
calendars and  greeting
cards. Another program, the
Deluxe Music Construction
Set, i= a composition tool
that avails itself of Amiga's
synthesizer-like powers to
create a sound studio. It lets
a solitary musician perform
like a hand.

All the imagery, music
and text from these three

ple in orbit

Spectrum Holobyte, a Boul-
der, Colorado, software
house, wants to turn your
attention skyward with a
couple of astronomy pro-
grams for Apple's Macintosh
computer.

The company has en-
haneed and updated its Tell-
star program (previously
available for the IBM PC and
the Apple Ile and Tlc) to
take advantage of the Macin-
tosh’s high-resolution graph-
ies and mouse, The program,
priced at 350 for a basic ver-
sion and $80 for an advanced

version with three detailed |
gtar tahles, turns the Mac's
monitor inte an electronie
observatory.

Ever wonder what the sky
looks like tonight in Rio de
Janeiro, or what it looked
like when Columbus set sail
in 14827 Mac users can scan
the night sky from anywhere
on earth, on any date from 1
A_T). all the way through the
year 3000, You can also now
track the position of Halley's
Comet from any location, for
any date and time, from 1930
through 1991, Mac's pull-
down menus let you locate
and identify a large selection
of celestial objects, or
change your viewing per-
spective if you so desire.
With the new Mac version of

Tellstar, you can even view I
stellar objects and read as- |
tronomical data simulta- |
neously. |

Orbiter—part game, part
learning  simulation—takes
your Macintosh on a space
mission from launch to orbit
to re-entry. The 350 pro-
gram taps Mac's visual and
sonic gifts with simulated 3-
Dy perspective graphics and
volee synthesis that mimics
NASA Control.

Cheap software

Personal computers might
Jjoin the ranks of avid readerz
if & new software delivery
system becomes popular,
Cauzin Systems, headquar-
tered in Waterbury, Con-
necticut, has developed a
technology that imprints
computer data on ordinary
paper, allowing programs to
be published inexpensively
in magazines, books, man-
uals, or business correspon-
dence.

The Softstrip system
makes use of data strips that
hold up to 5500 bytes (about
2u% typed pages) of encoded

{Please turn fo page 63)

Tellstar [left] and Orbiter: Astronomy programs from Macintosh.
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COMPUTERS

{Continued from page 60)

data, The strips are % in. wide and from
1 to 9% in. long. The strips can be
printed either to allow or to prevent
reproduction by photocopiers. Low-
denzity data strips can be printed on a
dot-matrix printer with a Cauzin-sup-
plied program, High-density strips re-
quire photographic reproduction or la-
ser printing.

To get the data into a personal com-
puter (through its RS-232 serial port or
cassette input) you'll need a Softstrip
Reader. This hand-held 3200 seanner
turns the black-and-white image into
computer-acceptable information. Ac-
cording to Cauzin, the Reader’s propri-
etary lens system uses near-infrared
light to read the strip. It's sufficiently
sensitive to read data even if the strip
has been scratched, stained or wrin-
kled. It takes about 30 seconde to read a
5.5KB data strip, which uses the almost
universally accepted ASCII code. Cau-
zin envisions Stripware programs re-
tailing in the $3 to $13 range.

Readers will be available soon for the
Apple 11 family, the IBM PCs, and
Apple's Macintosh. The Apple II read-
er will be the first delivered, and Ap-
ple-oriented magazines plan to carry
free data strips.

Bantammlgh’t PC
There's a new portable computer avail-
able from Toshiba, which joins the
ranks of suppliers trying to find the
right formula for a successful power-on-
the-road lap-top.

Toshiba's entry, the $2000 T1100, is
an IBM-compatible unit that uses the
MS-DOS operating system and packs
512kb of random access memory as
standard equipment. Also included is a
720,000-byte 3'e-in. microfloppy disk
drive that will let you store the equiva-
lent of 400 double-spaced pages of text.
The unit's built-in, rechargeahble NiCad
battery will operate for eight hours,

One bugaboo of some lap-tops that
aspire to PC punch is bulk, Toshiba's
unit weighs 9 pounds—as much as 6
pounds less than some competitors in
the battery-driven field. The unit mea-
sures 1 foot square by 2% in. high.

Toshiba touts extra erispness for the
computer's 25-line by Bl-character lig-
uid-crystal display (LCD). It's adjust-
able to reduce glare, at any convenient
angle within 90°, Recognizing that even
the best current LCD is a compromise,
the company stresses that the T1100
includes RGB and composite video
ports. These let you connect the T1100
to a full-size color display for extended
in-office or at-home work sessions. To

facilitate using a regular CRT, the por-

Toshiba's 9-pound IEM-compatible lap-top
packs 512K-RAM and 3Y:-in, disk drive,

table's LCD sereen folds back flat. Dis-
play resclution is 640 by 200 pixels for
graphics or text,

Also included as standard equipment
are interfaces for a parallel printer and
a second floppy-disk drive. For optional
external drives, Toshiba offers either a
battery-operated T20KB 3%-in, micro-
floppy unit (for maximum portability),
or a 360KB 5%:-in. minifloppy unit. The
latter lets you use IBM PC programs
and transfer data to the portable’s
built-in 3%-in. format.

Toshiba also has an optional PC Flop-
py Link that lets the T1100 connect
directly with the floppy drive inan IEM
PC or IBM-compatible. ™

EMinwaz ls a registered trademark

TR
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At last!

Awood filler for the big jobs.

= Now there’s a wood filler that can rescue damaged and even
rotted wood—High Performance Wood Filler by Minwax.

- It won't shrink, crack, or fall out. It hardens in only 15
. minutes and can be sanded, planed, drilled, carved, painted,
d or stained in less than half an hour. And it's weather, water,

and rot resistant. ,

It repairs almost anything made of wood, indoors or out.
From windowsills and decks to woodwork and furniture...
it's the wood filler for the big jobs. Look for it at your
favorite store. For more information, send in the coupon.

High Performance Wood Filler
to the rescue!

% Minwax Company, Inc., Dept, PM-056 |
PO. Box 426, Little Falls, N] 07424 |
Please send free information package.

Suate Tp |
—
Minwax makes wood beautiful
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Ever run out of change
midway through a con-
versation on a public tele-
phone? Imagine how frus-
trated you'd become if the
battery ran down on a trans-
portable cellular phone that

costs  three prand plus
monthly fees.

Until recently, the auxilia-
ry power pack for most trans-
portables gave you less than
half an hour of talk-time or
four hours of standby juice.
Though it let you use the
phone away from your car, it
added about 5 pounds of
weight.

Now, talk's becoming
lighter, if not cheaper. Mit-
subishi's Mesa 56 Diamond-
tel ean be had with a power-
pack that gives you an hour
of talk-time and eight hours
of standby power. This op-
tion adds 7 pounds and $400
to the basic 4-pound, T2200
Mesa 55. For big talkers,
Mitsubishi also offers a 2-
hour/20-hour battery that
weighs 11 pounds and brings
the price of the Mesa 55 to
32000.

Besides Mitsubishi, NEC

More

2-hour [left] and 1-hour Mesa 55,

America is extending on-the-
go gab for its T-T000 series of
transportable cellular tele-
phones, The company’s new
powerpack weighs the same
4% pounds as its predeces-
sor, but doubles talk-time to
45 minutes and standby time
to eight hours, Thus
equipped, a T-T000 phone
lists for $2005,

For both the Mitsubishi
and NEC powerpacks, talk-
time is rated at the full 3
watts of transmitting power,
This means talk-time could
be longer. One beauty of cel-
lular telephone technology is
that the local operating sys-
| tem repulates the wattage

gab-on-the-go: Mitsubilshi’s

yvour phone puts out, accord-
ing to your distance from the
nearest cell antenna. When
shopping for a transportable
phone, be sure to ask wheth-
er talk-time is rated at full

power, or less.

Who said talk
is cheap?

30 long as we're on the sub-
ject of wireless telephnnmr.

\ I'd like to share my experi-

ence with the Airfone. In
case you haven't heard,
that's a new radiotelephone
service in experimental use
on American Airlines and
some other carriers. Slide
your credit card in the ma-
chine, remove the handset
from the bulkhead and start
dialing from your seat—it’s
that simple. When I called
New York recently from
37,000 feet above
the Great Plains,
my voice came
through loud and
clear.  Reception
aboard the plane was noisy
but discernable enough. The
cost? Nearly 89 for a 4-min-
ute conversation. "Nuff sed.

Meanwhile, Japan's Minis-
try of Posts and Telecom-
munications is employing
voice recognition and syn-
thesis to develop a phone
gystem that will translate
Japanese into English. It's
expected to take 15 years
and cost half a billion bucks,

Infrared sersors In Cue-Tel fau-
| cet turm water on and off.

Let your fingers

do the washing
We're usually quite thor-
ough, but we let this one glip
through our hands in the
March issue’s story about in-
frared remotes (Lef Your
Fingers Do The Walking, on
page 109).

MNow, infrared technol-
ogy's being used to keep
bathroom spigots clean, The
Cue-Tel Automatic Faucet
($300) turns the water off
and on as your hands ap-
proach or withdraw from the
infrared sensors in its base.
According to Columbia Elec-
tronic Research Group, the
manufacturer, the Cue-Tel's
made from chromed solid
brass. No word on whether
you use a washer or photodi-
ode to plug leaks.

Hello, Mr. Chips

Remember Mr. Chips, the
fictional teacher of English
boarding-school fame? Now
Texas Instruments has put
the microprocessor chip at
the service of youth in two
keyboard products that were
designed with the help of
music teachers,

| teaches

Little Maestro ($40) can
help kids 3 to 6 years old
develop an ear for pitch by
guiding them through a se-
ries of games. Besides this,
it offers 10 permanently pro-
grammed songs and pro-
duces eight sound effects.
Young Mozarts can even re-
cord the tunes they compose
on Little Maestro's scale.

More sophisticated is TI's

music
games, but uses a human-
sounding voice to coach 7- to
11-year-olds through its 20-
note keyboard., The synthe-
sizer plays 12 permanently
programmed tunes. Like
Little Maestro, it offers
sound effects and has the
ability to record. It also

Speak & Music ($55). It also |
through |
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Science

Single cells in one jar will soon grow to become an apple grove.

t's happening in Beltaville, Maryland, where federal Agri-

culture Department researchers are growing apple trees
from single cells. The new technique, called tissue culture, is
an offshoot of genetic engineering. In a jar containing
gelatin, mineral salts, sugar, vitamins and growth hormones,
scientists place tiny shoots of genetically selected plants. The
first jar of plant tissue was started five years ago. From that
gingle jar, the scientists grew a grove that this year produced

125 pounds of fruit,

Cards and letters

[ wizh I had enough space to
share all the comments from
readers supporting my appli-
cation to be the first journal-
ist in space,

William Morgan of Florida
City, Florida, offers his
backing with a wish that I
“come back okay.” Psycholo-
gy Prof. Albert M. Crall of
Frostburg State College in
Maryland saye POPULAR
MECHANICS' reporting is
“timely, concise, to the point
and well-informed.”

Joe Pavlovieh of Agawam,
Massachusetts, notes that
“in spite of the tragedy of the

Space Shuttle explosion, the
space program must contin-
ue.,” Obviously NASA
agrees, | just recéived a
posteard stating that the se-
lection process for the jour-
nalist in space has resumed
following a brief delay.

L.J. Sutch of Brantford,
Ontario, is “excited to see
PopuLAR MECHANICS tak-
ing an active approach.” Bo
are we,

J. Brand of Oxnard, Cali-
fornia, wanted to know if only
one journalist will be picked.
NASA will choose 40 for

| flight training. But only one

journalist will take the trip.

66

More trees grow
Advances in genetic engi-
neering may bring the reviv-
al of the elm. Duteh elm dis-
ease has all but wiped out the
tree in many parts of the
country. But the Elm Re-
search Institute has devel-
oped a reliable fungicide to
prevent the disease. It re-
ceived federal approval in
1975, but only in the past two
yvears has it come into wide
use. Data on B000 test trees
over the last nine years have
shown a 95-percent reduc-
tion in the disease.

In 1983, the Elm Research
Institute announced an even
bigger breakthrough—the
creation of a dizsease-resis-
tant elm, ecalled Umus
americana  libertas, or
American Liberty Elm. On
July 4, as the nation ob-
serves the rededication of
the Statue of Liberty, the
Boy Scouts of America will
be launching a Johnny Elm-
seed program to plant the
new genetically engineered
elm across America.

The elm can grow as tall as
100 ft. and provides excel-
lent shade and lumber. But
once Dutch elm disease pets
into a population, thousands
of trees can be wiped out in
one season. For more infor-
mation, write to the Elm Re-

Lake turns killer

On Aug. 15, 1984, two Ital-
ian tourists vacationing near
a lake in Cameroon, Africa,
reported feeling a  very
slight, very brief earth-
quake. The next day, a
group of Europeans travel-
ing by Lake Monoun stopped
to talk to a man sitting on a
motoreycle. Aecording to an
account in Science News, the
cyelist turned out to be dead.
Before noon that day, 37
people were found lying
dead near the lake.

A medical examiner con-
cluded that all the victims
had been asphyxiated and
had experienced seizures.

Investigators arriving at
the scene saw the last ves-
tiges of a cloud that was
breaking up near the lake.
The lake's color had changed
to a reddish brown, indicat-
ing that something might
have stirred up to the sur-
face from its bottom.

Subsequent investigations
ruled out any human in-
volvement in the discolor-
ation of the lake. Instead,
they tentatively concluded
that bicarbonate deposits
that settled into the lake
over eenturies were released
into the air by a sudden stir-
ring of the otherwise placid
body of water. Researchers

search [Institute, Harris- | are going back this summer
ville, NH 03450, for a deeper probe.
Tiny eye tool be used to cut into the eye-

Jean Marie Parel and his as-
sociates at the University of
Miami School of Medicine
are refining a new tool for
eyve surgery, The Vitreous
Infusion Suction Cutter
(Vise) is a tiny lighted
probe, equipped with
electric blades and a
suction tip. It can

ball and remove growths
that cause blindness. The ba-
sic suction deviee is already
in the hands of most ophthal-
mologists, but Parel’s refine-
ments are adding power to
the cutting blades. Parel and
hiz colleagues declined to
patent the device when they
made the prototype in 1870
Asaresult, 13 companies are
making the basiec model. But
the high-power version
won't be on the market until
next vear.
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Half of this ad is
painted wood and
half is Restoration
Vinyl Siding.

The only way to
tell the difference...




...1S tO wait five

Intre }du{:i I"lfgf. Our apologies to Mother

S Rl B Nature, but, as you can see,
I\C:"tt ration our new Restoration solid vinyl
\,-"il']\.*l Hldlﬂg siding not only looks like real

N o g ol wood, it's actually better, It lasts
h{-)n] \\{ )h"'{"l Inc. longer. It never needs painting.

And it costs substantially less. e
Restoration solid vinyl siding 4
comes in seven beautiful colors.
The color is actually part of the
vinyl, so Restoration will never
Th peel or blister. Never. That's one

[obi Howse|  As seen on
1 “This Ol House




it for life*

The siding is just one member
of the Restoration Collection, a
tamily of solid vinyl accessories
designed to accent and beautify
your home.

For more information on
the entire Restoration Collection,
call Wolverine Technologies at
1-800-356-8722 (in Michigan,
call 313-386-0800) for a free
color brochure.

But don't tell Mother Nature.

=
=
=

RESTORATION

COLLECTION

by wrniting Wolvenne Technologies Inc.
igan 48146



WHEN YOU SEE
HOWAFFORDABLE
OUR RIDER IS,
YOU'LL HAVE TO
SIT DOWN.

First, you may feel like jumping for joy. Especially
if you thought a John Deere rider was out of the question,
because it was out of your price range.

You see, this year the price is nght. So nght, in fact,
that you can get a John Deere “R" Series riding mower

for about what you'd pay if you settled for something less.

But low price isn't the only thing these 8 and 11-hp
riders have going for them. They also have a new 30-inch
high-performance mower deck for a clean, even cut and
superior bagging results, And a full-length steel frame
for added durability:

5o before there's a run on these riders, you'd better
sit down. And when you do, keep in mind the bottom line:
they're built by John ir}je:ere

For the name of your nearest dealer, or a free folder
on the John Deere Riding Mower lme, call 800-447-9126
toll free (800-322-6796 in [llinois) or write John Deere,
Dept. 59, Moline, IL 61265.

3| Mg RinsTike:a Dlesre
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CHNOLOGY
UPDATE 5/86

Mext Shuttle will carry new
engines, like the advanced
model above
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Shuttle’s new engines

hroughout the inve lude new pre-
tions into  this s, oxidizers, gas man-
|']|~air|]].' Spaece Shuttle ifolds, turb: } nel fuel
gion, attention has been on  ignition ports, where the
the booster engines. Mean- most v : ong take
while, NASA 15 moving place. ’
ahead v i ‘ tend mai
plang to repl: Lh ain by about 2
engines. A series of maore important, it's expect-
_L."I'II'Illil.l Lesl= I.'ii!'l':|lli‘-1.l'r| last ed to reduce the number of
places where things can go
' ring launch. Spin-

'li;it'l_l.f how t
Shuttle, :
to include the new
dezigned hy .
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Spae expands

A private aerospace compa-
ny ha= entered into an agree-
ment with NASA to build a
module that would double
the habitable space on the
Shuttle, Spacehav'z “shuttle
mid-deck extension” could
be ready by the end of 1987,

“We expect to have it
available for three flights a
yvear by 1990." says Space-
hab engineering  director
Thomas C. Tavlor. He noted
that the eurrent Space Shut-
tle configuration allows for a
maximum crew of 12,

The H||.;H's,-h:|.§: would fit
into the rear guarter of the
eargo bay right behind the
Shuttle cabin, Astronauts
eould get in through an air-
lock and exit Spacchab
through an overhead hateh,
The European Space Agency
has already indicated that it
will use Spacehab.

Looking up

Phased-array  radar works
somewhat like a machine
run, sending out bursts of
waves in different directions
to mve it a wider field of
view. Stick it on an aircrafl
and  wvoun  have instant
AWACS and more

The Air Force and Army
are working on a joint proj-
ect to develop a Joint Sur-
velllance Target Attack Ra-
dar System (JETARS) A re-
maodeled 707 jet carrying
phased-array radar inits un-
derbelly or nose (or both},
would work with AWAUCS
and ground-based radar to
help attack jets pick up tar-
FeLs,

The AWACS would watch
for enemy aireraft and mis-
siles, while the JSTARS
wauld round up data from
soveral radar sources and
add in itg own spotting of
slow-moving or stationary
tarpets, JSTARS will be
part of the American defense
program by 1888,

72




Voyag
seventh planet

Vovager 2 had all the hard-
ware for a suceessful encoun-
ter with Uranus earlier this
year. Within three weeks
from sending its first photos
on Dec. 30, the .f-;mm-r'ruI'I
diseoverad 10 new moons or-
hiting the seventh planet.
The composite the
closest view ever taken of
the moon Miranda. The im-
age sugpests the possibility
that Miranda once had water
flowing on its surface. And
the closeup of Ariel shows
ridges suggesting periodic
lunar guakes.

Voyager carries a  full
range of optical and radio
gensors  and  transmitters
that will be used in the |-u|'|ll.
1990z to bring us the first
L'|ﬂb'{'up.- af Neptune,
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Inner space

What does the mnside of a
water molecule look like?
The image at the right, ren-
erated by a Uray supercom-
puter, is the first attempt to
reconstruct such a molecule
bazed on all the data avail
able. Ohin =tate University
researchers are planning a
national supercomputing
center for molecular and oth-
er research in the 19902, The

Foam homes

ARCO Building Products
Co, has become the first ma-
jor mantifacturer to get into
the growing foam home in-
dustry.

ARCO now makes poly-
styrene structural panels

Mational Science Foundation

i

is funding the program.

Future shock

The glowing object below is
4 vacuum tube. Los Alamos
National Laboratory is re-
viving the old technology.

The new vacuum tube con-

tains thousands of electrical
devices on computer chips.
The vacruum and the hard
structure of the tube pro-
tects the microeicuits from
intense heat s0 it can be used
n nuclear reactors.

called Wallframe. The mate-
rial is stiffened with strips of
22.-pauge palvanized steel.
Wallframe allows builders to
do away with wall-sheath-
ing, in-wall insulation and
other products. In addition,
the new Wallframe meets

with most building codes, ac-
cording to the manafacturer,




UPDATE

Is it the
Wright stuff?

The Wright brothers put an
engine on a glider and revo-
lutionized  heavier-than-air
flight. Igor Bensen may
have done something similar
with the balloon.

The Bensen Gyrostat iz a
ruddered balloon with a 64-
hp engine mounted on it.
Combine the balloons lift
and bouvaney with the en-
gine's power and the rud-
der's direction and you have
a whole new class of flying
machine. Cruising at about
i mph, the Bensen Gyrostat

certainly won't replace the helicopter. But it
may develop into a new sport.

America on
Collider course

Federally funded plans have
been anmounced to build the
world’s largest scientific in-
gtrument in America. The
Superconducting Super Col-

POWER
STATION

lider will include a 60-mile
circular track along which
proton beams can be fired in
nuclear acceleration experi-
ments. The rig will have its
own power supply and su-
percomputer  observation
points. A gite has not been
chosen, but Ohie State Uni-
versity leads the field.

FROTOMN TRACK

COLLIDER
PIPELIMNE

Boeing's 1992
airliner taxis
Boeing iz taxiing into posi-
tion for the nest decade's
commercial airline competi-
tion with what the company
calls the 1992 airliner. In the
design phase, the twin-en-
gine plane is expected to use
a new type of engine called

UBE, or extreme bypass en-
gine, These engines are

about 40 percent more effi-
cient than the best jet pow-
erhouses of today. The 150-
seat jet will use advanced
materials that will allow ul-
tralong wings without add-
ing weight., The slightly
swept wings would provide
greater lift and extra stabil-
ity than current models. It
also will have grooved sur-
faces along its fuselage to
improve asrodynamics.

Any port

Tanker ports are located far
from oil rigs at sea. But now
the port can come right up
alongside any rig. I'TM Flex-
iport, borrowing from naval
technology, has designed a
modular docking port. For

ports that are too shallow to
accommodate supertankers,
4 Flexiport can be built out
from a dock or the shore to a
point that is deep enough for
off-loading the ship. Flexi-
port is seeing use this sum-
mer along the English North
Sea coast,
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Foiled in
Germany

Airfail technology  has
gained popularity in the mili-

countriez where vou need a
vehicle that can move swiftly
over sea and land. But the
airfoils eurrently in opera-
tion are on & small scale com-
pared to those being created

New Army
truck

Both the Army and Marines
have begun replacing their
Gx6 truck fleets with new
sx#s from Oshkosh. The Ma-

tary and in Seandinavian by two West German inven-
¥
]
|
i
B e =
Ry
¥ & I3 Wy &
45 3

e

tors. Gunther Jorg and Han-
no Fischer have each built
prototypes in |._'1':I'I'l|1l'Ti!iilh
for a West German govern-
ment contract. The ultimate
prize is the building of a 400-
passenger craft with a 1000-

| Brazil’s tank

Brazil has cut itself loose
from one old tie with Wash-
ington with the introduction
of its Main Battle Tank. The
Brazilian Osorio is a 40-ton

mile range that can travel af
speeds over 120 mph. A Jorg
prototype it ghown in the
inset photo  above, West
Germany is expected to have
in operation the world's larg-
est airfoil by 1554,

tank designed to work with a
range of guns. With the
Ozorio, the 1.5, now has a
competitor in the Third
Warld., The Osorio, by the
way, can carry Soviet-made
annons and rocket-launch-
ing devices.

rine version, dubbed dragon
wagon, can be lifted by heli-
copter, The Army's
“straight eight” is not heli-
copter ready, however the
truck ig lower-priced and
easier to maintain.
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Tight shot

The Armyv's Aberdeen Prov-
ing Ground 1s testing an ar-
tillery projectile made of
lightweight but verv hard
metal. It reportedly
packs a small nuclear
charge for launch be-

vond the range of the nuelear
blast. That could make local-
Zed nuclear combat more
possible. Tu/




BY BOB VILA

Making a house a home

A:t].fr years of working in | cifics of home improvement:

phases of the home-
building  industry, I've
learned one great and simple
truth—there is no such thing
as a perfect house.

The house may be too
small, or too large. Or the
rooms were designed for the
wrong purpose, Or you need
another bathroom, or no
longer get much use out of
the family room after the
kids go off to college. Or the
house is s0 old that it's costly
to heat, and perhaps even
dangerous to inhabit.

S0 what produces the per-
feet house—the house you
would have designed and
built for yvourself the first
time around? The answerisa

adding rooms, changing lay-
outs, installing windows,
dealing with moisture prob-
lems and even home securi-
ty. But in this maiden voy-
age, | want to begin by
outlining the most important
considerations you should
keep in mind—whether you
plan to improve the home
vou have, or buy another and
renovate it. First, the three
basic rules:

1. Think it through. Al-
ways go slowly at the start.
Before you make any big de-
visions or -commitments,
think through what you are
doing, and why. Make this

an iron-clad rule whether the
housze you plan to work on is
yvour current home, or one
vou intend to buy.

Before undertaking seri-
ous renovation, get accus-
tomed to the place. Plug
vourselfinto its patterns and
flow. Understand how—and
why—it was originally de-
signed to function. Decide
whether that plan works for
you, or if it won't, what will.

This will require some cre-
ative thought. Stand quietly

| in each room. Try to envision

how your belongings will fit
in, how the room will be
used, how it will improve, or
impede, the flow of family
traffic, how well it inte-
grates with the rest of the
house,

2. Get help. You can't do
major projects alone. Even
trying will put a severe
strain on your sanity and
your pocketbook. You need
an architect to direct the en-
terprise and supervise the
specialized contractors who
will be needed. This sets up
your first crucial decision:
finding the right architect.
The real-estate lending offi-
cer at your bank can proba-
bly recommend one who is
reliable and has given good
service to others. Local
chambers of commerce and

" |
Better Business Bureaus can

also help. Before making a
choice, get to know the ar-
chitect personally. Meet
with him or her and talk over
your plans. Inspect work he
or she has done and talk to
clients about their experi-
ences and the extent to
which their expectations
were met. Look for weak as
well as strong points. Com-
patibility is important here.

The architeet is the instru-
ment by which your visions
and dreams will—or will
not—be translated into reali-
ty. Both of you have to be on
the same wavelength,

3. Don't overdo il. In oth-
er words, don't bite off more
than you can chew, emotion-
ally or financially., Renova-
tion ceases being fun when
the job begins to eat your
lunch. Keep in mind that
many projects may greatly
exceed their original budget.
So take a piecemeal ap-
proach. Get the basic job
done first.

If you are already living in
the house under renovation,
set up a family center free of
noise, dirt and stacks of con-
struction materials. At the
end of a long day, you'll need
a refuge.

If you are planning to buy

(Please turn o page 78)

an old house Is a great way to preserve traditional ar-

chitecture while accommodating modern lifestyles. An example is
the Victorian at left. its addition [below) maintains the old styiing
as It delivers a new bath, family room, home office and garage.

process defined as renova-
tion, remodeling or improve- |
ment.

Iz it difficult? No. Anyone
can do it, and thousands do.
And if you are a regular
reader of this magazine, you
probably have a talent and
an appetite for getting
things done. So you're al- |
ready halfway there.

Is it expensive? It can be,
but with the right adviee,
some self-discipline and a lot
of common sense, you can do
the job under almost any
budget. And it could be the
only way you'll ever own
that dream house.

As a PoPuLAR MECHAN-
Ics columnist, I'll be devot-
ing future articles to the spe-

Contribneting Editor Bob
Vila is host of public televi-
sion’s “This Old House,”
SJunded by Cwens-Corning
Fiterglas.

76 POPULAR MECHANICS ® MAY |986



UPHO “UPHOLSTERY
TECHNIQUES
IlLUS'I’IMTf_Il'_' =i

l@;ﬁno\!tr-'ro BOOK CLUB

Makes Doing-It-Yourself Easy!

Take Up to ' 1317 in Bnnks

(Limit 9 Books)

for °
No-Risk Euaran_tee

2%

1838 §17.95

1000 S21.95 TI44P £14.95 (Dapar)

11“ ﬂl-lﬁ
—_—

15188 §16.88 (papsr)

LANDSCAPING unﬂoTunNEns

i
THISLE TR

-
More good reasons to join
the How-To Book Club

+ Big Savings. Save 20% to 75% on books sure to in-
creass your how-lo know-how
* lronclad Mo-Risk Guarantee. If you don't like your
books, return them within 10 days without obligationl
* Club News Bulletina. All about current selections—
mains, alamates, axtras—plus bonus offers. Comeas 13 times
ayurﬁhhmﬂﬂﬂup—to—ﬂn—mlnuhimtupickimm
* Automatic Order. Dunuthmg.lndlimuainulmuon
will be shipped automaticallyl But . . . if you want an Alter-
nate salection—or no books at all—we'll follow the instruc-
tions you give on the replay form provided with every News

R 31808

1854 310.95

Bullatin
* Bonus Books. Immediately get Dividend Caertificates with
ngmmmmmmmﬂymmgdmmmm%
o B0%
* Exceptional . All books are first-rate publisher's
editions selected by our Editorial Board and fillad with usaful

up-to-the-minute information
& 1988 How-To Book Club

mnul_
A iﬂﬁhﬂ BEAN R

EI IR L n ] 1830

| DESIGNER
| WINDOWS |

ML B
HHH’N l'lll: Ll
§-I- M T

I:rl- A JHI\

MASTERING
HOUSEHOLD
FLECTRICAL
WG

$mithing

§15.98 (paper)

1“? I'I!-H

FREE Shop Apron!

r---------------------

&HOW-TO BOOK CLUB

P.O. Box 8, Blue Ridge Summit, PA 17214
l mlnﬂwklun—ﬁﬁﬂa&ﬁmdhh
apron biliing me shipping
Ilnnmupl.llmtuﬂlhdl ml.ln books within ten days without
i

cancebed, | w;:-d-nui
mwmmmw IGW' lam

i

i

g

—

| | |

Phana
Imstructions, Canada must

Vﬂhmmm mﬂmﬂﬂm
ramit in U.5. cumency. order subject to accaptance by the How-To Book Club.  pyases
L--------------------‘



You gel ‘'em dirty...G0-JO
gets ‘em clean.

Whether it's grease, grime, paint, oil, tar or

putty, GO-JO's hand cleaners are the last

step in any job. GO-JO Heavy Duty with
dissolving action removes most
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OLD HOUSE RESTORATION
(Continued from page 76)

a house for future renovation, there are
several additional factors to consider.
These are;

Location—When it comes to houses,
the importance of location can't be over-
emphasized. Even the most magnifi-
cently renovated house can't overcome
a lousy location, So when you've identi-
fied the neighborhood you like, learn it
thoroughly: zoning regulations, tax
base, incentives for or restrictions on
restorations, quality of the school sys-
tem and public transportation.

Ambiance—(et to know your pro-
spective neighbors. Better yet, watch
them in action, particularly on a typical
Saturday morning. If they are outdoors
with paint, hammer and nails, it's a
good sign the neighborhood is on the
way up and that you'll fit right in.

Structural soundness—Look for a
home that’s structurally sound. You
want to renovate a house, not re-invent
the wheel. The job can be challenging
enough without attempting the impos-
sible. If the house has sagging or rot-
ting floors, large eracks or water stains
on walls and ceilings, erumbling eor-
nices, a sagging roof and extensive
exterior decay, keep looking.

If you're not experienced in these
inspections, hire architects, engineers
or home inspectors to check out the
house basic systems. They'll soon de-
termine whether there are more prob-
lems than meet the eye.

Budget—Select a home that can be
restored without crippling you finan-
clally. Remember that if the basic de-
sign and layout cannot be preserved,
you are locking at major work, and
major costs. The better choice would be
to pass by such a house and find another
better suited to meet your needs.

It's often a good idea to congider
buying a smaller and less expensive
house than you had planned; you can
always add a wing to the house later on,
But if your heart is set on a large old
house, consider putting in a rental unit
to offset costs with income. However,
be realistic about what it means to be a
landlord, and always check zoning ordi-
nanees.

In any case, before deciding to buy,
draw up your own renovation plan.
Room by room, system by system,
assezs what has to be done to get things
the way you want them. Determine
what you ean do yourself, and what will
require a contractor. Estimate the cost
of each step, and by all means, add a
cusghion for overspending and inflation.
This process will help you to under-
gtand the expenses which are actually
involved, and to decide whether you
want to make the necessary invest-
ment. ™
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hearing help for

Nerve Deafness

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

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

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

Miracle-Ear’

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

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

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

G

BN N
I\, Miracle-Ear

£ 1985, Dahfberg, Inc. Miracle-Ear is a registersd trademark of Dahlberg, Inc. The Miracle-Ear symbaol s a trademark of Dahibeng, Inc. Pu-zs
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lifetime. For more details, fill out this | SRS il
coupon and mail it in today. Or call | oo ARMY/
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Home Vld

experimental TV helmet.

r 40 vears experts have

been predicting we'll
have a flat TV sereen thin
enough to hang on the wall
“within 10 years.,” Well,
we're finally getting close.
Progress in LCD (liguid-
erystal display) technology

flat-screen sets more than an
expensive novelty. Larger
sets using the same technol-
ogy elready exist in proto-
type form,

The progress has come in
two areas: performance and
price. The drop in prices can
be seen in Citizen's $100
Model 06TA with 2%-inch
! black and white screen, The
picture ian't going to win any
Emmy awards, but for a TV
that literally fits in your
shirt pocket, it's more than
adequate. The company pre-
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atonic's color Pocket Watch, Citl-
Zen's shirtpocket BEW and NASA's

has finally made small size, |

dicts prices for the cheapest
models will drop below $50
within five years.
Improvements in perfor-
manee are visible in the new
crop of color LCD models,
such as Panasonic's $300
Pocket Watch. The combina-
tion of price and perfor-
mance gains means LCD
might replace CRTs (cath-
ode-ray tubes) in amaller
screen sizes over the mext
few years. Even Sony,
which champions
the unique flat-
tened CRT used in
its Watchman por-
table sets, says it
will bring out an
LCD model soon.
Further  price
and performance gains will
be necessary before larger
LCD sets become practical,

eral companies have demon-
strated reasonably good 12-
inch LCD screens. Citizen
executives believe 12-inch

| but the goal is in sight. Sev-

maodels could be available |
' one hand!

within two years. Hang-on-
the-wall LCD screens 256
inches or larger might be-
come a reality within five
years.
In the meantime, LCD
could well take over other
functions performed by
CRTs today. LCD panels al-
ready are popular for com-
puter dieplays, and they
might soon replace CRT dis-
plays in medical equipment
and airplane cockpits.
MASA engineers recently

| unveiled an intriguing use of

LCI screens in a 3-1 helmet

| display they call VIVED

(Virtual Visuwal Environ-
ment Display). The display
system uses ftwo LCD
screens and wide-angle op-
ties to create a stereoscopic
simulation of a scene,

The helmet is wired to a
position sensor that moni-
tors its movements: When-
ever the wearer moves his

| head, the seene moves as

well, realistically mim-
icking what the wearer

4 would zee if he were ac- |
| resisted the VideoMovie be-
cause they felt (wrongly, 1

tually in the environ-

ment depicted.
Ultimately, NASA hopes
' to develop a VIVED system
‘that includes sensors for arm
and hand motion. This would
allow a human operator to
vicariously inhabit a robot
performing tasks in hostile

| corder had only one choice:

| YVHS-C cassette. A bit small-
| er than a pack of unfiltered
| cigaretz, the VHES-C cas-

| speed. To play back in a
| home VHS VCR, vou place

environments such as outer |
space or underwater. It
could also make a grest vi- |

deogame.
Look, Mom,

Until now, anyone who
wanted a tiny 1-hand eam-

Sony’s 8mm Handycam.,
But now JVC has launched a
counterattack with a new Vi-
deoMovie cameorder, At 3%
pounds with battery, the
model GR-CT is lighter than
Handycam, and can do far
more, Moreover, it's com-
patible with any VHS VCR.

Like the previous Video-
Movie camcorders (available
from JVC and Zenith), the
new model uses the tiny

sette holds only enough tape
to record 20 minutes in the |
standard play (SP) VHS

the VHS-C tape in an adapt-
er the size and shape of a
conventional VHS cassette.
Inserted ina VHS VCR, the |

| combination will play back |
! normally, .

In the past, many buyers

think) that 20 minutes
wasn't enough recording
time on one cassette,
JVC wants to change all
that, The new VideoMovie
{Please turn o page 84)
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HOME VIDEO
{Confinwed from page &3)

Controis for VideoMowvie's many features are
logicaily placed for operation with left hand,

lets you record for one hour on one
VHS-C cassette. JVC managed to
boost the recording time by incorporat-
ing the company’s latest brainchild: the
HQ (high-quality) picture boosting cir-
cuitry included in many VHS VCRs.

By including HQ, JVC found the
camcorder could record at the slowest
VHS speed and still get acceptable
picture gquality.

[ recently had a chance to put the
new VideoMovie through its paces. |
was skeptical that any eameorder could
get decent results recording in the
slow, extended-play mode. After all,
using EP with most tabletop VCRs
means putting up with pretty mediocre
pictures.

But JV('s claims are true: The new
VideoMovie's pictures at EP are more
than adequate. In fact, they look as
good as the best 8-mm pictures. At its
standard play speed, VideoMovie's pic-
tures with HQ are remarkable.

Good picture quality is only part of
the story. Unlike Sony's tiny 8-mm
Handyeam, VideoMovie is a full-fea-
ture camcorder. It can play back direct-
ly through its own electronic viewfind-
er or on any TV set. To do this with
Handycam, you need a separate play-
back deck. Whereas Handycam uses
fixed-zone foeusing, VideoMovie em-
ploys a 6:1 power zoom with autofocus.

This lens and autofocus system are
noteworthy in themselves. The image-
sensing autofocus system has its own
pickup, independent of the 1.6 lens.
Thizs means no incoming light is si-
phoned off the lens, enabling it to focus
more brightness on the VideoMovie's
CCD (charge-coupled device, used in-
stead of a tube). The net result is that

E’ldeuMavm‘i able tt:- grab 1mages in

rmf mu
Il adheres to all surfaces,
induding wood, masonry
siding. .

Crrrdon Fries
Herivygn. FA

“Il's soreasiy Lo apply.

Mo mess. ..
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W, Well
fruriree,

LEFETIME

cleans up
valer. Beautiful.™

5
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“LIFETIME with silicone is
incredible stuff. It expands
and conltracts with the
weather, 50 it lasts and
lasts...”

J. Travios
Otdwmia. 1A

= a regesiened trademark of Red Davil, Inc

“Is guaranteed as long
as f own miy housel”

ever needs.”

Toatrre Kaarfo
Springfleid. M

M. Jospanger
Evanstor, IL

Find out what smart do-it-yoursell caulkers are
talking about—LIFETIME with silicone. At most
hardware, home center and paint decorating stores.,

“LIFETIME should be the
only caulk a homeowner

low light—down to 15 lux. That's a hit
more than Handycam's 25-lux rating.

Another worthwhile feature is Vi-
deoMovie's fully automatic white bal-
ance. This means the camcorder contin-
ually adjusts itselfl to changes in
lighting, as when as you go from bright
to shaded areas. There's also a switch
you can set manually for indoor or
outdoor lighting.

During my workout with the system,
[ found all the functions worked impec-
cably and, while VideoMovie isn't as
simple to operate as the idiot-proof
Handycam, it is virtually self-explana-
tory. The new VideoMovie makes its
debut thiz month, at $1500 (the Handy-
cam system lists for $1800). If you are
in the market for a small cameorder,
you owe it to yourself to look at this new
kid on the block. ™

“omes in a nice selection
af colors. Bul you can paint
right over it which yow can’t

Edna Lagton
Maples, FL

ed vevil
Hu-d Devil, Inc.
Union, NJ 07083

do with most silicone caulks.™




New Technological Breakthrough

HOW TO UNLEASH YOUR MIND-POWER

TO ACHIEVE ALL YOUR GOALS FASTER.
Subliminal Stimulation™ is Today's Answer. It's NEW!

You've read in science and technical magazines
about the great success of subliminal stirulation™
techniques. Mow, thanks to recent break-
throughs by leading scientists, you can use
these same innovative techniques to step up
your accomplishments and unleash your
mind-power!

For example, maybe you want to sharpen
your memory. This is really important when
you're working on your car or building things
around the house. There are so many steps to
remember. Or maybe you need to lose weight,
stop smoking or hone your mental skills. Just
think how great it would be to grab money-
making opportunities by drawing on your
mental capabilities to the maximum extent. Or
maybe you want to lessen siress, have greater
self-esteem and razor-sharp decisiveness.
These are just a few of the accomplishments
now easily within your grasp.

The subconscious or “inner mind” is a
mysterious thing Scientists are finding out
more about it every vear. It's not like your
conscious mind. Instead it soaks up impressions.
You'll be amared how fast the “success-
mechanism™ already within you will put you
ahead of the game in life.

Subliminal Techniques
are men's problem solvers
for the 1980's and beyond.

Subliminal stimulation iz a remarkable
scientific discovery. For example, to reduce
shoplifting. Department store managers
nationwide are finding that a “hidden™ message
in the public-address music cuts pilferage
substantially. This message repeats over and
over such tested phrases as 1 am honest. |
don't steal.”

Talk about effective! Customers aren't even
aware of it. Yet inventory statistics prove
there's a big decrease in shoplifting. In fact, in
some cases by as much as 67 percent.

Your subconsclous is powerful.
Put it to work to bring you
success fast. Thousands of
men already are.

Until recently, scientists were stopped dead
in their tracks in figuring out how to hamess
the powers of the inner mind. For years we've
known it could be tapped. But the big question
was: “How can the average man put its huge
power Lo work™”

Through constant testing a breakthrough
finally came. The credit goes to some of the top
scientists in the country. Their hard-hitting
efforts now enable you to push ahead, no
matter your goals, and enjoy tremendous
success fast.

The answer is Subliminal
Stimulation Tapes. Each brings you
two different kinds of assistance.
Put a tape on your regular cassette player—
then get ready for & surprise. On one side is
subliminal stimulation™, Here's how it works:
You hear waves breaking on a rugged

shoreline. But your subconscious hears more.
There are subliminally embedded messages at
work—literally hundreds. Now you'll have a
hard time hearing them consciously. But your
subconscious will hear them as clear as a bell,
Scientists have found the subconscious then
goes into gear at once.

Listen while you work around the house or
while relaxing, watching TV or even while
Jjogging, working out, or driving your car. The
sounds of the waves make & smooth background
while alone or with your family or friends.

Subliminal stimulation is so0 effective it's
being featured in scientific and technical
Joumals. Just wait until you try it! It's a totally
new. vel natural, experience. You'll feel at
home with it fast. A to-the-point briefing on
each tape gives you the exact wording of the
subliminal messages coming up. It's really
fascinating and worry-free.

Mow, on the other side you'll hear a voice.
This is called the narural response™ program.
You'll hear " commands to your subconscious,”
Think what it will mean to actually be in
control of your subconscious. At last, you'll be
showing it who's boss!

Be a part of the cutting edge
of today’s world of science.

Here's your opportunity to discover a sure-
fire way to achieve all vour goals—no matter
what they are—in record-breaking time. You'll
feel more alive, more virile and see success
after swocess come your way. Taking advantage
of new scientific discoveries puts you one step
ahead of the crowd.

Professionals nauonwide are finding Subliminal
Stimulation Tapes to be one of the biggest
scientific breakthroughs of the 80"s. Each side
actually wakes up your inner mind. Result?
You'll see yourself becoming sharper, more “in
charge’” than ever. You'll get more done faster.
And the great part is, each side is so relaxing
you'll want to listen time and time again,

Don't let your subconscious lay idle. Put it
to work, Scientific-minded men everywhere
are—with outstanding success.

Order today. Read about this

Special Money-Saving Offer:

Each Subliminal Stimulation™ Casseite
sells for $14.95. But during this Special
Introductory Offer to Popular Mechanics
readers, the price is only $9.95. You save
£5.00 on each and every selection,

But here's still more good news. You get
one FREE for every three you order! Just
fill out the No-Risk Express Order Form and
rush it back today, along with your check or
money order, Or use your Visa or MasterCard,
You're protected by our FULL MONEY-
BACK GUARANTEE: We call it our
“triple-length” guarantee because it's good for
90 days. not 30. If vou're not elated with the
results the tapes bring, retum them for a full,
prompt refund-—including the $2 shipping and

ha.l'ld-]iﬂs. T19RS Advanced Leamang Syaema, Ine

Prompt shipment guaranteed. Mail your
order today! Credit card users, order

TOLL-FREE

ADVANCED LEARNING SYSTEMS, BNC. ate COHfeces.
T236-D Orwveramouth Ayve, Canoga Fark CA 91303

“TRIPLE-LENGTH" 90-DAY
FULL MONEY-BACK GUARANTEE
plus Lifetime Warranty Against Defects

NO-RISK EXPRESS ORDER FORM -
Check your choices and mail roday:

OAl102 MEMORY IMPROVEMENT

OA1202 WEIGHT LOSS

OA1106 UNLIMITED MENTAL POWER

0A1303 DYNAMIC SELF-COMNFIDENCE:
Owvercoming Shyness

STOP SMOKING

PINPOINT CONCENTRATION

OAl203
oAl 104
OAl3ls SELF-ESTEEM:

Feel Good About Yourseifi
HIGH-ENERGY & ENTHUSLASM
PROSPERITY: Financial Success

-
]
i
]
i
L]
1
L]
]
1
i
'
[]
1
L]
I

DAT301 :

OATS07 I

OAlI310 STRESS RELIEF :

OA1304 DECISIVEMNESS: 1

Stop Procrastinatingl -

0Al412 SEXUAL CONFIDENCE i

OAT315 THINK POSITIVEI :

0Al411 MORE ENJOYMENT IN SEX :

OA401 ATTRALT LOVE/Make Contact |

OAIZ14 ENJOYING EXERCISE: :

Have Fun Getting in Shape |

OA1105 BETTER STUDY AND EXAMS :

OAN101 READ FASTER i

OAI309 MAGNETIC PERSONALITY I

OAlZ06 RESTFUL SLEEP: I

No More Insomnla -
OA1502 SUPER SALES POWER i
OAIS08 SUMOCESS NOW!: Get Ahead Fastl :

. i
i
i
L]
i
L]
i
L]
[]
1
I
I
1
I
I
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i
i
1
I
i
i
i
1
I
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1
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DAS001 Sanyo Similine Casserve Recorder 534.95

OAF002 Saryo Sportster Mini-Stereo
Camette Player wy'Headphones 52995

Special Introductory Offer: Regularly $14.95
cach, Now if you hurry, only $9.95 each.

f‘f’s CHOOSE ONE FREE FOR
%ﬁgﬂ EVERY THREE YOU ORDER.
SUBTOTAL
Califorraa resstents add &% sales tas
POSTAGE & HANDUNG |any size order) $2.00
Outside USA—add $1.00 per item (LS funds)
OCash DCheck OMO TOTAL
OWrsa O MasterCand
Card Mumber ______
MNAME
ADDRESS
Ty

STATE
Mail 1o
ADVANCED LEARNING SYSTEMS, INC.
7236-D Owernsmouth Ave., Dept. PM65
Canoga Park, CA 91303

Exp. Date




BY ROSARIO CAPOTOSTO

F}&tﬂning wood or other |
it

ems to masonry is easi-
er than many people think.
There are a host of devices
made for the job and most
fall into four basic types:
serew anchors, bolt anchors,
anchor/fastener  combina-
tions and wedge-type fasten-
ers. The first three grip
when the device expands ina
prebored hole. The last grips
by friction; some require
holes, most don't.

Screw  anchors are de-
gigned for womd, sheetmetal
or lagserews. Bolt anchors
look similar, but they have
internal threads, like a nut,
to receive the bolt threads,

Anchor/fastener combina-
tions are 1-part devices that
permit installation in a single
operation. Toggle bolts are
the most common example.
The wedge-type fasteners
include drive ping, cut nails
and self-tapping serews,

You can bore the required
holes in block, brick, concrete
and mortar with a carhide-
tipped drill bit and a variable-
speed drill. The drill should be
operated between 300 and 750
rpm with the larger diameter
bits needing the slower
speed. Back out the drill ocea-
sionally to cool the bit and
clear the cuttings. i

Holes can also be bored
using a star drill and hammer.
This chisel-like tool has a cut-
ting end in the shape of a star,
Haold the drill against the sur-
face and strike the back end
repeatedly with the hammer,
rotating the bit 15° after each
blow. More on wedge fasten-
ers and togple bolts next
maonth, ™ I

Anchoring to masonry: 1

Mmtrrmvymkmrequimapribmadhu&‘rmcm bore these
holes with a carbide-tipped bit in an electric drill or manually with a
star drill and hammer, Wear goggles for both.

for the Yi-in.-dla. bit shown. Apply steady pres-
sure and back out occasionally to clear hole.

Star drills come In sizes up to 1 In. dia. Strike drill

repeatedly with heavy hammer (2- or 2V
pound]. Rotate bit 157 after each blow.

o i
.‘“m
= ==

‘——}
—t =)
————
oot

Screw-anchor types, from top: lead anchor with
lagscrew, lead with wood screw, lead-lined jute
with wood screw, plastic with sheetmetal screw.

Mast anchors have ribs or fins on outside to

prevent tumning in hole. Light hammer taps are
required to bring anchor flush to surface,

Anchorifastener combinations and bolt anchors,
from top: nylon and nall pin, zinc and nall pin,
threaded lead with boft, lead cone with bolt.

through wood and insert fastener. As screw of
bolt is tightened, anchor expands against hole.
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Few cars today can offer you the size, the luxury
and the confidence of Parisienne.

The Pontiae Parisienne is expressly for those who prefer a fullsized formal sedan. Its lieuny the way
Pontiac defines it—distinctively stvled, richly detailed and gracefully confident on the open road.

PONTIAC PARISIENNE

WE BUILD EXCITEMENT =Y

LEEN GEX T FOREETHER ﬁ RUCKLE UT



b lreulz'ﬁiycw to refreshing taste.
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SURGEON GENERAL'S WARNING: Smoking
By Pregnant Women May Result in Fetal

Hish Pt ' w Rirth | o, o 1.ing. vl
Injury, Premature Birth, And Low Birth Weight. w.wdgegneaﬁﬂﬁeﬂﬁm
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THE MACHINES OF

hewivil VICE

The car, the boats, the guns that make it TV's h-::lttest show.

ﬂchmes—partmularly large,
M fast, expensive ones that make
a lot of noise—have always
shared top billing with Hollywood's
brightest stars. Choppers. Planes,
Bikes. Yachts. And always cars. They
become a show's stylistic standard, of-
ten shaping the characters' personal-
ities with preater effectiveness than
the director or the seriptwriters.
So forget the fact that “Miami Viee's"

POPULAR MECHANICS & BAAY 586

BY TIM COLE
Boating/Qutdoors Editor

Sonny Crockett could never afford ona
cop’s salary the automobile, the boats,
even the assault weapons, he's seen
playing with each week. This is Holly-
wood, baby, and these are the gadgets
that give “Miami Viee" that oh-so-right

THE PLAYERS

Sonny Crockett and Tubbs [a.k.a. Don
Johnson and Phillp Michael Thomas)
lounge agalnst another star of Miami
Vice—Tom McBurnie’s California Daytona
Spyder, also shown below left. Right, their
Wellcraft Scarab ‘38 KV,

fantasy touch. These machines—like
the linen duds, the hard rock music and
the hot-pink imagery—are the quintes-
gence of cool at the very core of “Miami
Vice's" blockbuster success.

Start with the ecar. We can't have

NEC PHOTO LEFT BY FRANK CARRCLL PHOTO BGHT BY WELLCRAFT 29



Sonny and Tubbs chasing bad guys in
some heap, now, ean we? So the pro-
dueers of “Miami Viee" called West
Coast car fabricator Tom MeBurnie,
who turns out replicas of the Piminfar-
ina-designed Ferrari 365 GTEA Dayvto-
na Spyder. McBurnie's Daytona look-
alike uses 69 to 82 Corvette frames
and power.

There are actually two “Miami Viee"
cars (not counting Tubbs™ 64 Caddy
convertible). McBumie crafted one
from a 1980 Corvette T-top automatic,
The other iz MeBurnie's prototype car,
the same basic configuration but with a

ENDEAVOUR 42 YACHT

Mo bungalow in the ‘burbs for Sonny
C. His 42-foot yacht includes plush aft
cabin, above, and circular dinette, mid-
dle, which he shares with pet 'gamr.

Dong Nash-idesigned S-speed. MeBur
nie's kit—which he calls the California
Davtona Spyder—is made of hand aid-
up fiberglass and costs about 32000, If
vou want to do 1t right, throw in an
extra vouple of grand for wheels, tires
and a new exhaust svatem. The car also
incorporates  such  original  Ferrar

EREN TEN HANDGUN
Crockett doesn't settle for a wimpy .38
Special. He prefers a high-powered

steelichrome | 0mm autoloader

STEYR AUG-5A
ASSAULT WEAPON

Big busts demand heavy artillery. Son-

ny and Tubbs often use this futuristic ri-
fle, which holds 42 5.56mm NATO rounds.




MEC PHOTD BY FRANK CARROLL

This Ferrari Daytona Spyder look-alike
uses any '69 to ‘82 "Vette frame and en-
gine, with some original Ferrarl gear.

equipment as the front park light
lenses, taillights, rear side marker
lights, door handles and license plate
lights. The bumpers are deseribed as
Ferrari duplicates and grillework is the
same bazic design, but slightly wider.

“The overall appearance of the car is
a Daytona, McBurnie says, “although
it's not an exact veplica because the
Corvette's dimensions differ in the
windshield, wheelbase and track.

You see the marine equivalent of the
California Daytona Spyder in the Well-
craft 38 Scarab KV that Sonny and
Tubbs pilot on Miami's waterways.
Twin 440s turning specially cupped and
balanced stainless-steel props  will
launch this boat on a 60-plus sleigh ride,
The long snout, flush deck, venturi
windshield and radar arch are all typi-
cal sport-boat characteristics. But this

aboard an Endeavour 42 gsailboat,
which he shares with his pet altigdtnr
The center-cockpit ‘iimbp—bd‘ﬂ‘ price,
5134, 950—features a spacious aft sleep-
ing cabin and vee-berth forward, with
galley and living space in the area of
maximum beam. There are two private
heads aboard the 42, each with separate
shower stalls, stainless-steel sinks
and vanities. Auxiliary power
comes from a 62-hp Perkins die-
sel engine.

S0 what about firepower?
Crockett’s handgun of choice is a
3600 Bren Ten made by Dornaus &
Dickson Enterprises Ine. The 10-mm
automatic has an 11-shot capacity and
weiphs 39 ounces. It features textured
black nylon grips and a hard-chrome
glide on a stainless-steel frame. Crock-
ett's full-size version of the Bren Ten
comes in selective double or single ac-
tion and has a reversible thumb-action
gafety and firing-pin block.

You'll also see Sonny and Tubhbs rely-
ing on a Steyr AUG-5A for heavy-duty
work from time to time. This futuristic
semi- or fully-automatic weapon—base
price 3880—is made of high- impaot Ly-
tel synthetie. It accepts NATO 5.56- |

mm ammunition in an optional 42- mund
magazine, which fits into the AUG's
stock. The pistol grip, trigger and ver-
tical fore-end grip are all forward of the
shell ejector aperture, which can be
converted for left-hand use, The AUG-
SA s also offered with four inter-
changeable barrels, one attached to a
nonremovahble bipod. An optical sight is
built into the handle.

S0 what does it take for a guy to be
cool these days? Obviously, it takes a
bit more than sockless European loaf-
ers, baggy linen pants, tight T-shirts
and mirror shades. To be really coal,
you have to have the right stuff. P™

CARMAS LIS

sereamer, base price $105,000, also
comes with a special $3500 “Miami
Vice" paint option—"variations on the
turquoise, aqua and orchid families,”
according to Welleraft,

The nautical connection is a strong
one on “Viee,” extending to Sonny
Crockett's principal living quarters

“"VICE" BOAT BY WELLCRAFT
Take a 38-foot Scarab, toss in twin 440
Mercs and give it a special “'turquoise,
aqua and orchid” Miaml Vice paint job.



\ rab the fully articulated; aircrafl-style jov-
2 Gs{ickf twist the throttle grip and blast off.
g X2 i Suddenly, you're flying at more than 75
- hoover land or water, soaring over B-in. ohsta-
g ‘§%¢ even climbing hills. You're riding POPULAR
MECHANICS' Tri-Flyer, the high-tech hovercraft yvou

can build.
B It consists of Ya-in. plywood laid over wood
" "stringers. Lift comes from a 10-hp vertical-shaft
s mower engine driving @ 26-in. 4-bladed fan that
i “forces air underneath the hull. The Tri-Flver will
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Travel onland and sea with PM’s you-build-it air machine,

lift you and two companions—a total payload of
800 pounds. A separate 65-hp snowmobile engine
powers a ducted prop aft, which delivers 350
pounds of static thrust.

The secret of Tri-Flyer's highly efficient power
systém comes from carefully optimizing the rela-
tionship between weight, thrust and drag. To keep
all this power under control, Tri-Flver relies on three
rudders and a horizontal pitch-control assembly
mounted on the duct. The three rudders offer direc-
tional control. The horizontal pitch wing supplies




BY BD@_RJI_EY; Photos by Dave _Bengf_ﬁ

correct fore-and-aft trim. All controls, including
throttles, are led to the 3-axis control stick.

You can build Tri-Flyer in under 300 hours for
about $500, less engines and fans (they'll run you
around $1200). PM plans—including six 17-in. by
22-in. plan sheets and a 60-page booklet with e . .
drawings, photos and building tips—cost
£19.95. Make vour check or money order
payable to POPULAR MECHANICS and mail
to: PM’s Tri-Flyer, Box 1014, Radio City
Station, New York, NY 10101. o

g

— ' Popular
Maochanics

PM’'s unique hovercraft design
accommodates thrée pasiengers,
or a total of B00 pounds. The
three rudders and horizontal
pitch control are led to throttle-
grip joystick In the cockplt. Far SRS
left, you can exit water or ice s

and climb a 45° grade, even float

over 8-in.-high obstacles. Left,.a
65-hp snowmoblle engine turnsa  =E
belt-driven ducted fan at 2700 : :
rpm. LIft Is provided by a 10-hp Bt e
vertical-shaft mower engine AT Sy
mounted ahead of the cockpit. T
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on the American marke sral Mo-

sigmificantly do | the
Mdsmaobile Toronado, Buick Riviera
and Cadillac Eldorado. The best-selling
Thunderbird and tren ting Lincoln
Mark VII LSC are the first of the v
aerodynamie Fords, Last but not le
Merces ng has added yet mo
power to its awe-inspiring coupe, now
called the 560 5
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Since performance
the Iu ¢
all six
town, New

mula, we brought

way Fark in Englizh-

Jersey, and ran them
through our battery of track tests
Then we took them out on back-to-l
circuits of our standard driving loop ¢
eight drivers could com the cars.
Finally, we spent some time in and
around Princeton, New Jers pvali-

5 a major part of

ead quotient”™ in that
ablishment znob-
important as

bastion of Easte
hizhne Status i
handling when you're
ments for a Rockefeller

Mercedes-Benz 560 SEC

Mercedes % wins the status compe
tition hands down. The 260,000 560
SEC not onls 15 heads with itz bold

Irivewsy,




styling, but even automotive Nean-
derthals get the message that here is
something special—and pricey. Happi-
ly, the Mercedes is a lot more than just
an expensive bauble with a 3-pointed
star in the grille. The 560 SEC iz one of
the best 4-passenger automobiles ever
built anywhere by anybody.

Esszentially, the 560 SEC is a short-
wheelbase version of the big 560 SEL
sedan. The coupe has two doors instead
of four, a lower hood line with Mer-
cedes’ sports car grille instead of the
standup formal grille and a sleek notch-
back roofline with steeply raked wind-
shield and backlight.

All the American coupes except the
Cadillac came equipped with Goodyear
Eagle GT gatorbacks—probably the
best OF tires you can buy. The Mer-
cedes arrived wearing Continental
Contacts that are one step up from
snow tires, Hampered by such old-
fashioned tires, it was no better than
medioere in the slalom and skidpad.

Even slippery tires can't sabotage
342 cu, in. of single-overhead-cam V8,
Our 560 SEC screamed through the
guarter-mile in 15.382 seconds at 92,59
mph and went on to a top speed of 140
mph. This blend of acceleration and top
end puts the 560 SEC in the same
league with the Corvette, Ferrari 328
and Parsche 92853—among the hottest
new cars you can buy in America,

Mercedes has been a leader in ABS
development—we first drove an ABS-
equipped Mercedes way back in 1971.
For 1986, every Mercedes model is
available with ABS., If NHTSA was
really concerned about safety, they'd
mandate these antilock brakes.

ABS works by preventing wheel
lock-up under braking, Even a skilled
test driver can't modulate the brakes as
precisely as a Bosch eomputer. The 560
SEC stopped shorter and more control-
lably than any of its competitors. ABS
alzo allows you to brake in a corner
without losing steering control or to

brake on slippery surfaces without slid-
ing. It's magic—magic that saves lives,

Inside, the 560 SEC is typically Mer-
cedes. The dash carries time-honored
white-on-black round dials, the steer-
ing wheel is big and thick-rimmed, the
controls are traditional Mercedes: func-
tional, logical and surrounded by burled
walnut. The driving position is terrifie,
though Mercedes engineers still refuse

Touch-sensitive cathode ray tube (CRT| op-
erates Buick radio and climate control,

Robot arms hand you the safety belts when
you start up the 560,000 Mercedes 560,

to install a tilt steering wheel.

In our experience, men like Mer-
cedes bucket seats, calling them firm
and supportive, but in need of more
side and lumbar support. Women don't
like them, saying they're too hard, the
leather is too cold and slippery, and

Praduced by the PM Auio Dept
Text by Rich Tavior
Phosos by Humphey Sumon

theyre uncomfortable for long periods.

For once, our nitpicking testers had
no complaints when it came time to sum
up. There are a few things we'd im-
prove—tires, seats and steering
wheel—but taken as a whole, we have
to admit that the 560 SEC is not only
the best 4-seater coupe you can buy,
but perhaps the best all-around auto-
miohile on the American market.

Said our testers, “Wonderful, terrif-
ie, superb, flawless, excellent and as
good as ean be.” Mercedes-Benz has the
highest customer satisfaction in the
automobile industry, as well as the
highest number of repeat buyers.
There's pood reason for that. Onee you
own a Mercedes 560 SEC, anything else
would be a step backward,

Lincoln Mark VII LSC

This is the most impressive Ford product
we've ever driven, a $25,000 American
car that ean legitimately be compared
with the top-line $60,000 Mercedes.
Even if your name is Rockefeller, a
Mercedes 560 SEC must seem like an
expensive car. But a lot of regular folks
could make the streteh firom a run-of-the-
mill $17,000 Chevy, Fard or Chrysler to
the §25,000 Lincoln,

The Mark V11 iz a textbook lesson in
successfully stitching a silk purse from
a sow's ear, This chassis started out as
the Fox pan engineered for the Ford
Fairmont a decade ago. It was the first
Ford chassis with MacPherson strut
front suspension, and over the years
was used under the Mustang, LTD,
Thunderbird and equivalent Lincoln/
Mercury models.

There's not much left of the Fairmont
origins. The Mark V11 has an air-spring
suspension, computer-controlled for
ride height and weight distribution.
The Luxury Sport Coupe model uses
stiffer settings than the base Mark VII,
anid comes with Eagle GT gatorbacks
on alloy wheels. The 4-wheel disec
brakes are fitted with ABS similar to

TEST RESULTS
A lsec@  SLLOW skopapt (60 CAP. SPACE  TRACK TEST  OvE
[+ t1.4 E

CAR ‘m,'.‘ﬂ _ r@:_u? {mph)  (ewcew) mph) INDEX®  INDEX' RANKING® RANKING® mnw

Buick 191165 17.068 @ 78,60 61,85 B2 & 149 10 108.17 4 4 5
Riviera T Type

Cadillac 17162 18.146 @ 75.25 51.62 71/68 140 13 113.72 B & [
Eldorado Biarritz

Ford Thunderbird 16.15.3 16,637 @ A226 5998  BOBD 134 7 107 58 5 3 4

__Turbo Cowpe === B i R—

Lincoln Continental 16/16.3 16.059 (@ B6.26  60.59 77180 137 7 113.58 a 2 2
Mark Vil LSC

Mercedes-Benz 14/14.9 15.382 @ 92.59 57.60 79T 126 14 117.49 2 1 1
560 SEC

Oldsmobile 19/17.0 17,138 @ 78.91 6209  .B3.82 13z 12 108.53 1 5 3
Teronado

1. Best speed achieved while weaving fhrough seven cones placed 100 feet apart; the higher the speed, the better the: transient handisng.

2, G-forces generated during sieady-stale comering

around a 200-foot-diamater circle, cw = cl

, CCW= COUNtBFCAICKWISE

3. The number of standard-size grocery bags thal will stand upright (1-inch crush space permitted) in the trunk.
4, Front-seal width = headroom = Iangrunrn + rear-seal width = headroom = laghoom + 1000,

b
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the Mercedes, while the engine is the
same High Output 200-hp, 302-cu.-in.
V& that's in the Mustang GT, here
matched to a 4-speed automatic,

The result is a hot-rod Lineoln. It's a
tick slower than the hig Mercedes, but
capable of out-dragging any number of
high-performance sports cars. When
was the last time you drove a Lincoln
that would spin the tires?

Even more impressive is the LSC's
handling and braking. “Really amaz-
ing," wrote our track test driver. The
big Lincoln will go around a corner as
neatly as the far smaller GM cars, anid
the ABS brakes pull it up just as se-
curely as the Mercedes.

Inside, the Mark VII scored egually
high marks, Our group loved the
driving position and seats.
“Mercedes should buy their
seats from Lincoln,” said one of
our crew. “They fit like a
glove." The interior was
praised for its excellent ergo-
nomics and upseale, functional
and plush appearance. The
white-on-black analog gauges
are a great improvement over
digital instruments.

Some testers called the Mark
VII fabulous. “It retains the tradi-
tional Continental styling theme, com-
bined with a Mercedes-like flair. 1t'd be
tough to improve.” But others in our
group disagreed. “Looks like a T-Hird
with a Pep Boys grille and Continental
kit," grumbled the chief dissenter.

Overall, we like the Mark VI1I a lot.
It's a car definitely worth stretching
for. It's in the same league with the 560
SEC—better in some respects—for
half the price.

Oldsmobile Toronado

We originally decided to test this group
of luxury coupes because GM had down-
sized the best-selling Eldorado/Riviera/
Toronado. It's the first major change
for this car sinee "79. The previous cars

shared a chassis with the fastback Se-
ville sedan, while the new ecars share a
chassis with & more conventional-look-
ing new notchback Seville.

The 1986 chassis is a variation on
GM’s generic front-wheel-drive floor-
pan, similar but not identical to that
under the Celebrity/6000/Cutlass/Cen-
tury sedans and the Grand Am/Calais/
Somerset coupes. Both the Toronado

and skidpad tests by significant mar-
gins. (Interestingly, every Oldsmobile
mode] we've tested in the past year has
outhandled its competitors.)

The Toro was also second behind the
560 SEC in braking, impressively out-
stopping the ABS-equipped Lineoln. It
fell behind in acceleration, with a dis-
mal 17.138 seconds at T8.91 mph quar-
ter-mile. The low-pressure V6 just isn't

A bigger. 5.6-liter version of the all-aluminum overhead-cam Mercedes VB gives the pash
560 SEC the kind of dragstrip performance that hot-rodders envy—I15-se¢, Ve-mile times.

and Riviera use the Buick 3.8-liter Vi;
the Eldorado uses Cadillac’s own 4.1-
liter V8. All three models are roughly a
foot shorter and 400 pounds lighter
than the Mercedes and Lincoln, though
still 200 pounds heavier than the larger
Thunderbird,

Mdsmobile's Toronado weaved to
first on the test track. It won the slalom

SPECIFICATIONS AND DIMENSIONS

up to towing more than a ton and a half
of Toro. Unfortunately, there's no cor-
responding fuel economy advantage
from this low-performance engine. The
Riviera and Toronado are only margin-
ally more efficient than the zestier Con-
tinental and Mercedes.

All three GM luxury coupes share the

{Please twrn to page 204)

PRICE WHEEL-
VEHICLE BASE AS TRANS- BASE LENGTH WEIGHT
TYPE PRICE TESTED ENGINE MISSION {in.} fim.} (1.}
S-passangear $21.577 323814 142:hp OHY 4-spend 108.0 187.2 3300
2-door 3.8-ter VB automatic
S-passangar £24,251 $24,781 130-hp OHV 4-spoad 108.0 188.2 3365
2-door 4.1-hiter VB avtomalle
nger 514575 515,768 175-hp SOHC S-spead 104.0 1897.6 100
2-door 2.3-liter turbo-4 manual
S-passenger £24 381 §24,805 200-hp OHV 4-speed 108.6 2028 3650
2-door 4.9-fiter VB automatic
S-passenger $58 700 360,200 238-hp SOHC 4.spead 112.0 199.2 3700
2-doar 5.8-lter VB aulamatic
5-passanger 519418 321,134 142-hp OHWY 4 108.0 187.5 3300
2-door 3.8-liter V& aulomatic
5. Poinls are awarded from best (1) to worst (6] in each category. The car with the fewest total points ranks firsi, next lowes! second. and so on,
6. Subjective ranking on the road by & team of lesters: cars are graded by “feel,” independent of iest irack results,
7. hmm Test Track and Road Test ratings. Ties are decided in favor of Aoad Test score.
Bold n indicate best performance.
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You'll see double with MultiVision.

Want to give your TV digital effects such as picture-in-a-
picture? The MultiVision 3.1 will do the job for $400—and
it doesn't matter how old your set is. Hook up the 3.1 and
Vol can wal i:il a second Program inset ir:ln any corner of
the zereen. MultiVizion's infrared remote control lets You
gwap the two pictures, even scan other channels or freeze
action on the small-
er image, The 3.1
adds steres sound
receplion to vour
TV, too.

Switch-hitting car stereo from S5anyo.

Most in-dash car stereos give you the choice of radio and
Compact Dise, or radio and cassette. It's simply impossi-
ble to eram CD, cassette and AM/FM tuner into a hole in
the dash. Sanyo's come up with an elegant solution in its
FTEC-1. The $600 unit lets you play the latest digital
discs or tune into a radio station. But for those times when
you want to hear a cassette, the FTEC-1 sports a front-
panel input jack that lets you hook up a battery-powered
portable tape player. The FTEC-1 requires a separate am-
plifier to drive your speakers.

Sony entry leads the pack with 10-to-1 playoff.
You're zet for the long-haul with Sony's Disclockey—the
first Compact Disc changer for cars. Load 10 dises into the
CDX-A10's magazine and program them for any order of
play via the unit's remote control. Magazine and player
stow safely in your car's trunk, connected to the controller
in the passenger cabin by coaxial eable. You can pass the
controller around and eoneeal it under a seat, or mount it.
The $1000 Diselockey has a suspension system and casing
suitable for steeplechases—on land, sea or air,

Here's our choice of the most
innovative, trendsetting products
from the Consumer Electronics Show.

BY STEPHEN A. BOOTH, Electronics Editor

ew Years Dav has hardly
Nu.‘w:‘w:l when the electronics in-
dustry convenes for a different

kind of celebration. The winter pow-
wow brings some 200,000 eyves and ears
| 1] [,H:—i \If'gilh Lo !:I'I'{"'u'i.l:"l.\ '|-||k' I'I.i-ﬁr ‘I'j_d{'[]
and other electronics marvels that will
appear on store shelves come spring.
Chur entire Electronics Department
taok on the task of picking the most
innovative products at the show—no
efsy assipnment, considering the thou-
sands= of new itemz. Our criteria? The
product. is either the first of its kind,
advances the state of the art, or offers a
meaningful function to the owner. Here
they are—PM's Nilty Nine.

ifty

Matter of policy: Lioyd's assures this
offspring of TV and VCR is born for fun.

This electronic clone is the first TVCR born since 1976,
when Sony introduced a console TV with something called
a Betamax built-in. Lloyd's Electronics has resurrected
the coneept with its L950. The hybrid combines a monitor-
quality 13-inch color TV with a VHS videorecorder, both

operated by wireless remote control. The L850 should sell
for about $600.
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Name that tune! Magnavox
remembers your favorites.
Just about every Compact Dise play-
er lets vou program the order of play
for each song on the disc, Now, the
£410 Magnavox CDBG50 goes a step further. Punch in
vour preferences just onee on the unit's retractable key-
pad, and the CDB650 plays 'em that way first time every
time. How? By memorizing the identity code embedded in
each CD. The plaver remembers nearly 800 selections, but
lets yvou change the order any time.

Computer conducts in Kenwood's dashboard maestro.

You eould buy a home hi-fi system for the 31300 price of Kenwood's KRC-
999 car stereo cassette/tuner/equalizer. But what Kenwood's done is build
home audio performance into a mobile system—and computerize all the
funetions with a 16-bit mieroprocessor that mounts outboard. That micro-
processor lets you program every aspect of the KRC-999. You can program
the equalizer to shape different sound contours for different kinds of mu-
gie—rock, classical, jazz, Ditto for balance and fader controls. Program the
eassette to play songs in any order you like, program the radio to seek out
vour favorite stations, Performance-wise, the KRC-999's auto-reverse Bi-
Azimuth tape head aligns itself electronically for clearest playback. The
tuner eliminates multipath distortion, and scans for strong signals.

A world of knowledge in your palm with Grolier's
CD Encyclopedia.
There's more than music
to the digital Compact = -
Dize. Each shiny platter

ed text—or Grolier's entire Academic
American Encyelopedia. For $1500,
you get the smart dise and a special
CD-ROM player to unlock its knowl-
edge (music CD players won't do the
trick). You'll also need an IBM-com-
patible personal computer to access
and display the information.

POPULAR MECHANICS ® MAY 1986

can store about 200,000 pages of print-

—

Join the big leagues with
Pioneer’s projection TV.

You'll see a major improvement in pro-
jection TV when you get a gander at
FPioneer's SD-P40. With brightness
and resolution equal to the best cath-
ode ray tube sereens, the 40-inch unit
gimply blows itz rear-projection com-
petition away. Images are sharp and
punchy—even in the corners and when
viewed from an angle. The $3500 price
tag includes broadeast stereo
reception.

Wedge your way into digital
bliss with Toshiba's XR-P9.

This $300 battery-powered portable
CD player is just slightly larger than
six CD cases stacked. For home use, it
snaps onto a wedge-shaped AC power
supply and connects to your hi-fi sys-
tem. More impressive still, an infrared
receiver snaps atop the unit to take re-
mote commands., ™
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PM COMPARISON TEST

FIVE FAST




FISHERMEN

WELLCRAFT 180 FISHERMAN

ROBALO R1800 AQUASPORT OSPREY

i




Molded seats on Outrage, well aft for stand-
up operation, characterized all designs.

console itself serves as a suaitable dry
stowage area for radios and other fin-
icky electronies. At the same time,
invest this sturdy performer with
enough side pockets, rod holders, ice
chests, bait wells and extrancous com-
partments to turn it—if called upon—
into a Moating tackle box, dive platform
or utility boat.

That's the theme anyway, but within
the spirit of the center-console design
exists numerous sets, subsets, innova-
tions, tangents and, well, anomalies, to
make for a rather compelling head-to-
head comparison. That's why PM invit-
ed five of the top-selling center-con-

Tavernier Creek Marina north of Isla-

morada, Florida, Aquasport, Robalo,
Boston Whaler, Sea Ox and Welleraft
answered the call. Johnzon Outboards
supplied five identical, superbly crafted
1560-hp powerplants that happily ab-
sorbed all manner of abuse over a 3-day
test period.

The result was perhaps the toughest
PM boat performance test ever—tough
on Lhe boats, 2ure, but also tough on the
testers. At first glance, it was easy to
summon forth the ultimate cop-out:
“They're all pretty pood.” But, after a
battery of on-the-water speed and han-
dling evaluations, and a round of statie

stowage space, clear winners and losers
rapidly emerged,

Wellcraft 180

Fisherman

We ranked the Welleraft 180 best over-
all for several reasons. Dockside, this
modified-vee hull reflectz a thoughtful
balance between deck space, stowage
area and the rvelative position of the
console fore and aft, It had the shortest
LOA—I1T ft., 10in. on the centerline—
with a 95-in. beam, one of the widest.
That meant Welleraft didn't have to
skimp on the actual size of the console—
which you can only appreciate on plane

soles toa little showdown at Joe Roth's  measurements to compare deck and  hunkered down out of the rain. It also
Overall Ranking Make Model 1. Wellcraft 180 Fisherman 2. 5&:@113#

Length Overall/Beam (in.)'Weight (Ib.) Fuel Cap. 17107 83/ 1750/ 43 gal. [ l? 5 1900 50 gtl

Stowage: Gnwle."/In Cnsle.?/Under Fwd. Platform®| 9 13,66/ 4.75 13717/ 4.94

Stowage Ranking Comments

1/ Nice balance; moldad boxes alt inspirational

3 th'[ arnd console slowage meraly adequate.

Deck Area’: Fwd, Platform/Aft Deck Fued. Deck

B.85 14.47/ 9,32

18.11/15.33 5.64

Deck Space Ranking Comments

3/ intelligent use of somewhat condensed space

& Cramped standing room around console; aft.

| Hull Construction (see key below)*

4LY CM, 3LY WA, 1LY FM, WdS5, Spr. PU

ALY WR, ALY CM, 2LY M, 1LY FM, WdS5_ Spr. PU

Time (sec.) From 0-40 {trim out) Top End®

Fasbes-7.91, Slowesi-10.22¢ 47/ Speead king

Time (sec. I_T]'I:mugh 180° Course (trim in)®

Time (sec.) Maneuverability Course (trim varied)® |

Fastest-1:05.60, Slowesl-1:07.57/ Tlghl handing
Faslesi-1:02.74, Slowest-1:06.22' A bil skiftish

Fasiest-14 Dﬂ 30, Slowest-1:10.80' Safe, rE-SpDFrSI'I.I'\E
Faclesi-1:08.23, Slowast-1:12.34) Drives. supﬂrbhr

Rough-Water Handling Ranking Comments

2/ Extrematy fas!; lands square on her boltom.

17 High speed and extreme comfor in Dig water

Fit-And-Finish Ranking{ommentsy
Price As Tested, Loss Engines

1/ Superb glasE work and delailing

4/ On the rough side in glass work and detailing
sozes

Test Parameters

Each center-console design was equipped
with an identical VRO Johnson 150, dou-
ble-oiled for break-in and fully fueled for
each perlormance test. Speed through
PM's 0-40 trap was maasursd with an MPH
radar unit and timed with a Heuer digital
stopwaltch. The same driver (author) and
passenger were aboard for each test, which
also included time through a quick-tpm

180° trap and a fiwed maneuverability
course. Fastest and slowest imes afier iour
runs are shown lo indicate consistency of
handling. All compartments were measured
1o thesr maximum depth, regardiess of turns
in thee il

Hull Construciion s HLU = Hasnd Lipup;, LY = L?

W= Mat; G = G WiH = Woven Rigwng, FM ab-

Pl ECADIraton mal and roving, 55 - Sinngee

foen; WidF = Wood, FG = Fiberghass Reinlomcement,

:}LIHW'W « Bprayed; PU = Polyunothang Foam
Lation

Design elements
are balanced
on Wellcraft's 180

1. Tolal length of rod slowage, umiass indicated by * as pocket stowage. 2. Cubic leal. 3. Squard fpel. 4. Malerials only: doasn | reflect building schedula

The S5ea Ox trades a
cramped deck for a
wiell-handling hull
form. The console/

b O
el

during a rough ride.
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Faslosi-13.78, Siowes!-14.42 84 Reasonably swift.




offered plenty of room between the
console and the side of the cockpit to
facilitate movement fore and aft,
Freehoard height iz moderate—no
impediment to boating large fish, in
other words—and while the forward
platform area is small, stowage under-
neath is adequate. Welleraft has bor-
rowed a bass-boat concept in providing
for an auxiliary seat mount forward
during trolling or low-speed opera-
tions. Pluck the buddy seat out from
behind the console, reinsert it forward
and you have a splendid seating alter-
native. Aft, Welleraft haz built in two
stowage boxes—one to accept batteries
and tankage, the other to zerve as an

aerator-equipped live well. There's
even a cutting board on the lid for
cleaning fish at sea.

The boat also comes equipped with
vertical rod holders and voluminous
rod stowage in the area under each
gunwale port and starboard.

Add to these well-conceived deck and
stowage features such important de-
tails as extensive around-console grab
bars, footwell and a moderate, though
appealing, use of teak trim, which ac-
cents superb glass work. Wash down is
also simpler because Welleraft ha= fig-
ured out how to drain the cockpit prop-
erly, unlike some of the other models
we reviewed.

Time out for fishing—an activity where
center-console designs truly shine.

While the Welleraft was the fastest
boat we ran—topping out at 47 aceord-
ing to our MPH radar unit—it didn't
handle quite as nicely as we would have
liked. We detected inferior tracking
through our fixed maneaverability
course—along the convoluted length of
Tavernier Creek, But it certainly didn't
deter us from bestowing high marks.
We also ran each boat out of sight of
land to the periphery of the Gulf
Stream and back. The Welleraft han-
dled fast and well in these somewhat
extreme conditions, staying on her cen-
terline through the confused swells and
cross chop. When she did leave the

(Please turi to page $06)

3. Boston Whaler Qutrage 18 4. Robalo 1800 5. Aquasport Osprey
18'6" 86/ 1250/ 63 gal. 18°/ 93/ 1900/ 55 gal. 19°67 92" 1550/ 45 gal,
1.98 %/ 154/ 7.8 94712/ 6.86

612058

"5/ Rod and platiorm siowage poor,

4/ Side pockets superfiuous: console adequale.

2/ Has a glight edge in stowage accassibility

15.43/ 21,57/ 11.63

18.24/12.58' 6.77

18.52/ 19.39 11.06

1/ Lols of room to maneuver,

A/ Neads more atlention lo driver camfon

2/ The advaniages of a longer LOA are clear

Combination GM, WA, inj. PU"

HLU, 5LY M, 4LY WA, Inj. PU

BLY M, BLY WR, WoR®, FG 55, Spr. PU

Fastest-8.41, Slowes!-9,79/ 46/ Up to expectation

Fastest-21.02, Slowest-27.48" 41/ Could be better.

Fastesi-8.93, Slowes!-10.53 46 Fast but rough

Fastest-1:06.59, Slowesi-1:07.46' Consistant.

Fastest-1:11.98, Slowesl-1:13.23 A lithe rowgh.

Fastest-1:05.40, Slowest-1:07.21/ Siams water.

“Fastesi-1:01.98, Slowest-1:08.38) A bil erratic,

Fastest-1:10.53, Siowest-1:15.06/ Ditte,

Fastesi-1:03.95, Slowest-1:08.42' Erralic

3 Low freeboard, NAFOW COMSOIE ExXposas driver

4/ Safe. stable. bul tough on the driver

5/ Pounds, raftles, lands on its edges a bil.

3/ Plain Jane; cockpit drains poorly

2/ Glass, teak and canopy make atiractive combo

& Latches inafactive; cheap detailing.

512,380

$12,205

510,290

5. Tests run on flal water. 6. Considers glass work, deladling. 7. Bosion Whaler dechines to divulge constructon details. 8. Wood reinforcement in transom only,

Boston Whaler's
console is farther
forward, which
MEANS MOTE room
aft but a "
ride. Console Is also .
smaller.

|
e T
i

et |

—
.
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Top-of-the line Swiss Army Knife
by Wenger offers files, saws,
biades, apeners, scissors. even

a glass/stalnless-steel magnifier

CU

'BY BUTCH WINTER; Photos by Bill Dolce

ou could say that a
utility knife-ig'any
bladed instrument
that gete the job
done, whatever the

job may be. But you can't chap down
aSequoia with a penknife. Nor can
you perform brain surgery witha
drop-point hunting blade. These
days, there’s a utility knife to suit
every eclectic purpose, from multi-
featured Swiss Army Knives, to
hyper-sophisticated (and expensive)
interchangeable blade knives that
let one*handle perform a variety of
selective functions.

Take knifemaker Billy Mace Imel's
besutifully crafted lock-back non-
foldér a8 an example. This $925
instrument can be fitted with a dag-
gen, drop-paint and skinner—each
blade ground and shaped to perform
a specific task. The Pocket Tool
Chest ineludes a knife and a pair of
needle-nose pliers in 2 folding, 4-in.
long package. The Switehblade 11

= from Star Sales Co. is billed primar-

ily as a collectible and comes with
puint, clip and spey b each

drop-
«etehed with animal scenes, These
< interchangeable blade knives have
“ varying degrees of usefulness and

—




Billy Mace Imel’s custom-made
nonfolding lock-back knife
comes with three blades —

dagqger, drop-point
and skinner— and two leather

sheaths. Price: 5925,




THE CUTTING EDGE

artistic appeal, But no discussion of the
complex utility knife field would be
complete without examining the Swiss
Army Knife. Victorinox and Wenger,
the two principal Swiss Army Knife
makers, make a long line of pocket
utility knives that offer substantial per-
formance at reasonable prices. Victor-
inox (imported by Swiss Army Knives
Ine. ) makes its Bwizs Army Knife in 98
different variations, using 36 different
implements. Wenger (imported by Pre-
cise International) has over 50 different
knives built to various combinations.

™

The Gerber folding interchangeable blade
knife features a bolt-action design that safe-

ty-locks drop-point. skinner and saw.
The Swiss Army Knife story begins

with Karl Elsner, a Swiss cutler born in
1860 in Zug, Switzerland, In 1890,
Elsner helped establish the Association
of Swiss Cutlers. [t was formed to
design and zell a knife to the Swiss
Army, which had been buying its
knives from the German cutlery center
at Bolingen.

The Aszsociation of Swizs Cutlers was
succesaful and the first knives were
delivered to the Swiss Army in October
1891, The original Swiss Army Knife
contained a cutting blade, punch, can
opener and serewdriver. A lighter and
better-looking version of the soldier's
knife was designed in 1897 and called
The Officer’s Knife. In addition to the
standard blades of the army knife, The
Officer's Knife had a smaller knife,
called an erasing blade, and a cork-
gerew. A tougher, more resistant red
fiber material replaced the standard
wood handles, which had a tendency to
split. Elsner later added a wood saw
and seissors to eounter the rising num-
ber of imitations that were beginning to
flood the market,

In 1909, Elsner also began to inlay
the Swiss cross on the handles of his
knife, identifying the knife as a Swiss
product,

Today, Elsner's original firm is called
Victorinox—a combination of Karl's
mother's name and inox, the interna-
tional symbel for stainless steel, which
was developed in 1921, ;

Wenger is the other “official Swiss
Army Knife." Wenger and Victorinox
are the only firms authorized to make

106

Stralght shaft blades are inserted in a female
slot in the handle of Parker 5ales Co. knife.

Bwisz Army Knives for the Swiss
Army. The knives are made toidentical
specifications, with each firm supplying
half the army’s needs.

Wenger officials dispute the Victor-
inox claim that Elsner supplied the
Swiss Army with knives as early as
1891, Wenger says it was not until 1908
that the knives were purchased, and
then half from each company.

Wenger began using Elsner's patent
of three blades working off one spring
when it passed into the public domain
after 10 vears. Vietorinox was later
repaid for this idea when Wenger al-
lowed it to use its patent for rivetless
plastic side scales.

In fact, Wenger likes to stress that it
has been its contributions that have
improved the Swiss Army Knife. The
rivetlesas handles, introduced in 1953,
are made with a substance called Tenite
Butyrite. Wenger feels that this sub-
stance is harder and more durable than
any other plastie, including Delrin.

Other Wenger improvemenis in-
clude: secizssors with integral spring
(1972), ski wax scraper (1975), wrench
with flat Phillips screwdriver (1980},
“Packlock™ locking main blade (1982)
and locking screwdriver (1984). An
“prienteering tool” is scheduled for re-

Two interchangeable blade concepts: Top,
Berkley Outdoorsman uses two setscrews to
lock saw, dagger, fllet or combo blades.
Kershaw Blade Trader Jr. fits knives to a
handle lug via rotating metal clip.

lease by Wenger in 1986, which consists
of a straightedge with inch and centi-
meter scales plus a compass at the tip.

The basic metallurgy in 2 Wenger
knife is alzo interesting. The dividers
between the blades in a Wenger knife
are electroplated aluminum for light-
ness. The blades are made of 4034 Hi-
Chrome, surgical-quality hardened
stainless. The steel contains 14-pereent
chromium and .5 to .55-percent car-
bon. Wenger considers the process of
forging its blades obsolete and instead
uses a process called laminated steel
hardened to a 54-56 Rockwell hardness.
It's not congidered hard enough for
superior edge holding, but Wenger
feels it is more important that its blades
be easily sharpened to razor keenness
rather than strive for edge holding and
difficulty in sharpening.

Wenger importers, Precise Interna-
tional, are very forthcoming about re-
leasing data on Wenger produets, in-
cluding new tools to be fitted to the
top-of-the-line models. Victorinox is
more circumspect, however, giving a
polite but firm “no™ to inguiries about
building technigues and improvement
plans,

Bwiss Army Knives represent only
one facet of the three sides to utility
knife design philosophy. The cleverly
designed Pocket Tool Chest represents
the second.

The Pocket Tool Chest condenszes 12
commonly used tools in a high-carbon
stainless-stee] package, The handles
fold open to make an 2-in. ruler and
then lock back, forming a full-size nee-
dle-nosze pliers. The jaws of the pliers
are curved for holding or tightening
bolts, and the rear of the jaws are wire
cutters. Other tools include four sepa-
rate serewdrivers, a wood/metal file, an
awl/punch, can/bottle opener and a 2.5-
in. cutting blade.

Another type of utility knife is de-
sipned with interchangeable blades.
Used primarily for cutting, most lack
the all-purpose quality that distin-
puishes the Swiss Army Knife or gad-
gets like The Pocket Tool Chest. But

(Please turn to page 209)
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Forget the map pocket.
Electronic navigation
systems are here today
and there’s more to come.
Soon, Rand McNally might
be pressing digital discs.
BY FRANK VIZARD

Etak MNavigator (above) uses stalk-mournted
TV to show car's position and destination.

least as far as the computer,
every automaker h:
tronic navigation ¢
of the future. Until recentl
computer power needed for
stem meg E-lq it too costly

Nearly
s included an ¢




DEAD RECKONING

Matsushita, Mitsubishi, Hitachi and
Clarion pursue the project. And in Eu-
rope, Volkswagen, Mercedes, Blauo-
punkt, Philips, VDO and Siemens are
all developing navigation systems,

What constitutes a car navigation
system? The type available today uses
dead reckoning, but the system of the
future will rely on orbiting satellites to
guide your car.

Right now, $1400 will buy you a
gvstem developed by a California com-
pany called Etak Inc. Etak is a Polyne-
sian word that means “dead reckon-
ing,"” an ancient technique of dedueing a
present position by plotting the course
and distance travelled from a previous-
ly known position. Basically, the Poly-
nesians imagined their canoes to be
stationary and the world moving be-
neath them. The Etak Navigator repli-
cates that thought process for the auto-
mobile, The map displayed on the
console-mounted sereen moves arcund
an image of your car.

Etak's system is more aptly de-
scribed as augmented dead reckoning
because it relies on electronics. The
hardware installed in your car includes
a display sereen and cassette player,
computer, compass and sensors. Instal-
lation is no more difficult than a car

NAVSTAR GLOBAL POSITIONING SYSTEM

On-board
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er In cars of the 1990s will receive signals from
four NAVSTAR satellites simultaneously. Computer then comelates

audio system. The navigational sensors
go near the nondrive wheels of your
car. These sensors, along with a com-
pass mounted by the rear window,
connect to the computer and other elec-
tronies in the trunk. The 4%-inch
screen mounts on a flexible stalk near
the dashboard so you can angle it for
the best view. You position the tape
player wherever convenient in the pas-
senger compartment.

Tapes constitute the eritical element
of the Etak system. They store comput-
erized maps containing every strest
and address for an area about twice the
size of an ordinary paper map. Out-
wardly similar to an ordinary audio
cassette, they'll sell for about $35 each.
You'll need four tapes to cover an area
the size of greater San Francisco, for
example. Developing these cassette
maps is no easy task. They're availahle
only for the West Coast at this time,
Etak estimates it will take two years
before the system can be sold national-
ly, with all the appropriate maps.

These maps are what makes the Etak
Navigator simple to use. As vour car
moves, its position on the display
screen remains constant. The map actu-
ally moves around the car's position,
which iz marked by a small triangle.
Your view of your position on the
sereen can be very general or very

specific. For example, vou can get de-
tailed closeups of the area surrounding
the ear by activating the Navigator's
zoom-in feature. The widest zoom level,
by contrast, shows your car's position
in relation to the entire metropolitan
area. Accuracy is within 50 feet.

To get Etak started, you select the
appropriate cassette-map for your
area. Then, you scroll the map until
your stationary position coincides with
the triangle representing your car. Af-
ter this, the Navigator takes over.

Onee under way, the magnetic zen-
sors near the wheels transmit distance
information to a differential odometer,
which scrolls the digitized map on the
tape. When you make a turn, the Etak
computer compares the information re-
ceived from the compass and sensors
against the data stored on its map to
update your position.

Besides determining where your car
is, the Navigator can locate its destina-
tion. By scrolling through a map's in-
dex, you can select and display a desti-
nation. It appears as a small flashing
star, and the distance is indicated on
the screen, This feature can translate
into time and fuel savings.

You can retrofit Etak’s Navigator to
yvour car now. Moreover, it's to become
an option on some General Motors cars
in 1989 (GM has a stake in the compa-

SATELLITE 2
"

CRBN

differences in time and direction of signals to determine the car's
position. Accuracy is to within 30 feet.
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ny). But another dead-reckoning sys-
tem promises to hit the market next
vear. Developed by Duteh electronics
giant Philips N.V., the CARIN (Car
Information and Navigation) system is
more sophisticated than Etak's in sev-
eral respects. The most obvious differ-
ence is one you can see and feel
CARIN uses digital Compaet Discs for
map storage instead of cassettes,

The advantage is simple: One CID can
store the same information as the four
Etak cassettes needed to map the San
Francisco Bay Area, Looked at another
way, one CID can hold about 150,000
sheets of paper, each containing 50 lines
of 80 characters, That would amount to
a pile about five stories high. With that
kind of capacity, a CARIN dise can also
tell vou the loeation of every pas sta-
tion, hotel or chop suey parlor within
the map area.

A more significant difference is
CARIN's route-planning capability.

While the display sereen can show
vou the best route to a destination, its
real attraction lies in what happens
when the car moves. For safely rea-
sons, CARIN's display sereen turns off
when vou pul your car in gear, You'll
still get directions, though.

How is this done? CARIN incorpo-
ates a speech-synthezizs module that
connects to your car's stereo system

and speakers. Once you type your des-
tination into CARIN’s keyboard, the
system literally tells you when it's time
to make a turn or exit required to reach
your destination. The system is so s0-
phisticated that in Europe, discussions
are under way to link CARIN to the
proposed Radio Data System (RDS), a
traffic information network. CARIN
then would be able to suggest alter-
ationg in vour rvoute according to
changes in road conditions. CARIN
would instruct you how to avoid traffic
jams, construction, iey roads and other
hazards as soon as RDS reports them.

In the future, Philips plans to replace
CARINs keyboard with a touch-
gereen. You'll simply point to vour des-
tination on the sereen, and the on-board
computer will do the rest. CARIN also
will be able to monitor vour car's vital
functions, verbally alerting you to a
potential malfunction or even the need
for gas. In the latter case, CARIN will
direct you Lo the nearest gas station.

Though CARIN uszes Compact Dises
to navigate, it poses no threat to music
lovers., Onee route information has
been extracted from the CD map,
CARIN’s computer memory stores the
information. You can then eject the CD
map and replace it with a musie dise.
CARIN will cut in over the music when
it has information to deliver.

MNavigation is one part of electronics package In Clarion’s concept car. Besides showing car’s
position and destination, screen also displays car diagnostics—even mowvies.
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In the future, other navigation sys-
tems will use Compact Dises, Etak will
upgrade to CD from cassette-maps as
its product becomes more widely dis-
tributed. West Germany's Blaupunkt
will use CDs for its EVA system.
EVA's screen shows direction only by
indicating with arrows. But like
CARIN, its synthesized speech module
tells you when to alter course, and how.

Another system of the 1990s, by Japan's
Clarion, uses CDs—but has a twist.
Like other systems, Clarion's C-AYVCC
(Car-Audio Visual Computer Commu-
nications) displays your car's position
ona TV. But finding your destination is
a more complicated process than in the
European or American systems,

With C-AVCC, you use a built-in
cellular phone to call your destination
for directions. You receive instructions
via a computer printout—also built into
the car. If this seems excesszive, there's
& good resson—most streets in Japan
have no name or number. This makes
plotting a destination extremely diffi-
cult, if not impossible,

Dead reckoning limits

As advaneed as these navigation aids
might be, dead reckoning has some
limitations. . Magnetic interference
caused by steel structures or even by
the activation of some rear-window de-
foggers can cause tracking errors. Mis-
tracking can also oceyr if you enter a
parking lot from one street and exit
onto another. How often errors might
oceur was shown by tests Etak did in
San Franciseo. The MNavigator aver-
aged more than 120 miles between er-
rors. Fortunately, you can realign the
system in about 20 seconds.

Dead-reckoning svstems, though,
might be nothing more than an interim
solution to car navigation.

By the end of 1988, the 1.5, NAV-
STAR Global Positioning System
(PS3) will be in operation. This system
employs 18 satellites moving in six
different orbits in space. Because each
satellite orbits Earth in 12 hours, four
satellite signals can be received at any
moment anywhere in the world.

A future version of Philip's CARIN
uses the GPS satellites. A satellite
receiver, linked to CARIN's on-board
computer, correlates the differences in
time and distance for each of the four
satellite signals. As g result, CARIN
can determine your car’s position to
within 30 feet.

The GPS satellites will prove most
useful for military and commereial ap-
plications at first. But auto designers
expect to put GPS technology in the
family sedan sometime in the early
1990=. However, its initial cost, about
32000, is likely to keep dead-reckoning
systems viable as a less expenzive al-
ternative for some years to come. PM
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SENTIMENTAL

Pilots call it the Gooney Bird, and they expect the 50-year-old DC-3 to fly forever.

POPULAR MECHAMNICS ® [ty




very pilot who touched
her controls fell deeply in love. They
gave her pet names like Gooney
Bird, Dowager Duchess, Doug, Diz-
zy Three and a half-dozen others,
With her 50th anniversary as an
airliner coming up next month, fan
clubs all over the nation are planning
a nonstop party for the DC-3,

The maiden flight of the Douglas
Sleeper Transport, later known as
the D(C-3, took off from a Douglas
Aireraft Co. plant runway at Santa
Monica, California, on Dee, 17, 1935
the 32nd anniversary of the Wright

flight at Kitty Hawk. By

. American Airlines had its

~-d. History was to be made

time and again by a twin-engine
plane that was flightworthy in
storma and, eventually, in combat.

“I believe she ean run on empty,”
Charles Lindbergh declared pro-
phetically after flving as a passenger
in one of the first Douglas Sleepers.
The plane he flew in was equipped
with a bed and bar in first class. But
it had full fuel tanks and the flight
was troublefree,

Prophesy came true in 1962, how-
ever, when a DC-3 cargo plane did
run out of fuel over Missouri. Only
the crew was aboard. The pilot set
her on a glide path toward a large
open area, then joined his crew in
bailing out. Miraculously, the Goo-
ney Bird sailed into a farmer's field
and slid to a halt in the open. Its
underbelly was severely damaged,
but the plane was repaired and re-
entered service the next year.

Such is the history of the DC-3,
Its preatness is recounted in story
after story:

In World War 11, a China National
Aviation Corp. DC-3 was caught on
the ground at Suifu, China, by Japa-
nese aireraft. The pilot and passen-
gers fled to a nearby wood and

The DC-3 was the first of the blg-body
airliners. Alr-to-air photo shows an
early model still in use after 50 years.

P PHOTO! B RUSSELL MLINSOM

JOURNEY

BY DEMNIS ESKOW, Science/Technoloagy Editor
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The DC-3 was first plane to land at the
South Pole [top]. It served In peace, and In
war it became a transport and ambulance
[right]. The plane offered the first
accommodations [above]. Until the DC-3,
planes carried 14 passengers. It carried 21.

watched as the field was bombed re-
peatedly. A hole was blown through the
right wing. Within days, a IMC-2 spare
wing stored in Hong Kong was deliv-
ered to Suifu, secured beneath the wing
of another DC-2. The IMNC-2 wing was 5
feet shorter than the downed plane’s
wing, but it was installed ad hoe. Fol-
lowing a short test flight, the repaired
DC-3 was flown all the way to Hong
Kong, with the right wing dipped. So
much force was needed to keep the
wounded Gooney Bird on a stable flight
pattern that a heavy wrench was tied to
one spoke of the control wheel to keep it
in place. The pilot flew the plane safely
with hands off the wheel except for
takeoff and landing. That DC-3 was
affectionately dubbed DC-2%%.

The Old Three had a military version
called the C-47, a plane that saw service
as a troop carrier, flying ambulance and
jump plane in World War 11 and Korea.
But one military flight was made
aboard a commercial version. Major
General Jimmy Doolittle rode out of
China after his 1942 Tokyo raid in a
Chinese airline DC-3.

Pilot Moon Chin set the craft down in
Burma on the way to India to pick up
refugees. After 60 people were crowd-
ed aboard, Chin shut the door, sensing
the plane was overloaded,

Chin didn't know who Doolittle was,
go he didn't ask him into the cockpit.
The Chinese pilot got into his seat, and
took off. When he landed in India, 12
additional refugees climbed out of the

12

baggage compartment. The plane was
supposed to carry 21 passengers.

Perhaps the most unbelievable DC-3
war story involves the incident in which
a Gooney Bird made a kill in a dogfight
with two Japanese Zeros. Capt. Hal
Serugham was about to take his C-47 up
for & flight over the Himalayas. At
cruising altitude, he found he had com-
pany: a pair of Zeros.

Serugham put the plane into a dive
with the Zeros in hot pursuit. The first
fighter made a pass, but the C47 was
too close to the ground and the fighter
zoomed up without making a hit. The
second Zero made a run kamakazi
style, intent on ramming the fat C-47,
Serugham slammed the throttles wide
open and almost dodged the Zero,

The fighter did hit the tail, ripping off
most of the rudder, Then the Zero went

— T

American Alrlines inaugurated DC-3 luxury
flights in "3&. Planes also carried mail. Over
1000 DC-3s are still flying today.

out of control and slammed into a moun-
tain in a ball of fire, But the crippled C-
47 managed to reach its destination.

If the IMC-3 was first in war, it also
has been first in peace. In April 1957, a
Frontier Airlines DC-3 out of Phoenix
defied the wind. Pilot Dave Welling
received clearance to climb from 6500 to
9000 feet to get above a storm. As the
plane started climbing, it hit a tremen-
dous downdraft and began plummeting
to earth, Welling struggled hard for
control of the plane, It was only after he
safely brought the plane back to Phoe-
nix that Welling noticed that 10 feet of
the left wing had been torn off. A few
days later, the missing section was
found on the side of a mountain about 50
miles north of Phoenix, where the DC-3
had brushed a mountaintop. The 26
passengers never realized how close
they were to disaster.

The DM-3 was born in the first big
expansion of airline passenger service,
American  Airlines. President C.R.
Smith called Donald Douglas in the
summer of 1935 and said American
needed a large, comfortable plane that
could lure the luxury trade.

Douglas engineers went right to
work, using the basic DC-2 design to
work up the new luxury model. Six
maonths later, the first Gooney Bird was
being test-Mlown.

The first model carried seven upper
and seven lower berths with a pri-
vate passenger cabin up front. It was

{Plemse turn to page 210)
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BY J@e&ﬁmmmts:wp And Tools Editor; Photos by Brian Kosoff

he standard flat-blade screwdriver, or turnscrew as

" it was called originally, began as a simple tool to

drive and remove slotted screws. But, the limitations
of the slotted screw led to the development of many “better”
screw designs. That is, a fastener that can be driven quicker,
easier and with less tool slippage, known as cam-out. As
each new screw was produced, however, another driver was
needed.

Today, the two most popular fasteners are the slotted
screw and the cross-point Phillips screw, But as a do-it-
yourselfer, you must also be tooled-up to deal with other
serews such as Torx, square recess, Reed and Prince, hex
socket, Serulox, Robertson, clutch head, Pozidriv, Supadriv
and Quadrex, to name a few, Some of these screw types
differ only by the manufacturer. For example, Serulox
and Robertson screws are square recess fasteners. And,
Supadriv and Pozidriv screws feature the same cross-
point design. Therefore, in certain instances, the
same driver can be used on different screw types.
But, remember, it's important to match the right
size and type of screwdriver to the screwhead.

The screwdriver is probably the most used
and certainly the most abused of all hand
tools. Serewdrivers are routinely subjected
to a variety of abuses, including being
used as a chisel, pry bar, punch, scraper,
paint stirrer and can opener. But the
most common abuse is simply using a
screwdriver that doesn’t fit the
screwhead. This practice abuses
hoth the screwdriver and the
serew. The results often include
chewing up the serewhead

and causing excessive wear on
the driver tip which, in turn,
promotes cam-out.
Here are a few guidelines to follow
to ensure safe, effective screwdriving.
Never use a screwdriver as a pry bar; an
overstressed hlade could shatter, causing an
eyve injury. Always match the tools tip siyle
and size lo the screwhead. Keep the handle free
of grease and oil to ensure a nonslip grip and dont

£ i use a screwdriver for any job other than its designed

B e purpose. Now let’s take a close look at the 22 screw-
¢f:l- 3 L drivers shown.

g i, 1. Clutch-head—The clutch-head screw features a dis-

tinctive bow-tie shaped, recessed head. These screws are
used commonly in mobile homes, cars, boats, appliances
and electric motors. The Stanley 100 Plus screwdriver
(53.69) has a He-in.~dia. tip milled to fit clutchhead screws
precisely, The driver features a 4-in.-long boron steel blade
and a hexagon-shaped plastic handle. For details, contact
Stanley Tools, 600 Myrtle St., New Britain, CT 06050,

2. Square recess—Use this square-tipped tool for driving
square-recessed fasteners such as Scrulox and Robertson
screws. You're likely to find these fasteners in recreational
vehicles, boats, mobile homes, hobby equipment and on fur-

niture hardware. The driver shown (32.75) fits No. 2 screws




and it features a 4-in.-long blade and &
4-sided, fluted plastic handle with a
contoured thumb rest. Contact Ver-
mont. American, Dept, T, Lincolnton,
NG 280893. :

3. Two-handed driver—The Bwed-
ish-made Baheo  screwdriver
($9.52) ha= a unique double-grip J
handle that allows: you to apply — J
extremely high torque. The 6l
in.-long, reund plastic handle has
a nonslip, pebble-textured sur-
face, The 6-in.-long square blade is
nickel plated against corrosion and it
features a narrow tip. This style tip,
known as an electrician’s or cabinet tip,
15 designed to work in deep holes and
narrow spaces, Contact Seraqua Trad-
ing Co., Box 1289, 4009 Landizville
Rd., Doylestown, PA 18901,

4. Standard, slotted—The popular
Sears Craftsman tool shown iz a fine
example of a standard serewdriver. It
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12 Insulated driver



features a hexagon-shaped, fluted plas-
tic handle with a nonslip thumbrest and
ball-shaped end. The chrome-vanadium
steel blade is nickel plated and heat
treated for durability. Sears offers this
style driver in 17 sizes for both slotted
and Phillips serews ranging in price
from about 32 to 38 each. They are also
available in economical 9-piece (323),
18-piece ($40) and 21-piece ($45) =ets.
For more information, contact Sears,
Sears Tower, Dept. T03-PM, Chicago,
11 60684,

5. Cabinetmaker's—Designed for
shop work, this traditional cabinetmak-
er's serewdriver features a turned oval
beech handle, a heavy steel ferrule and
a chrome-vanadium steel blade. Note
that the upper portion of the blade is
flattened to accept a wrench when ex-
tra torque 18 needed. A set of five
slotted serewdrivers costs £27.70 from
Constantine’s, 20560 Eastchester Rd.,
Bronx, NY 10461,

6, Spiral-rachet—Drive screws
quickly and easily with a spiral ratchet
serewdriver. Simply push down on the
spring-loaded shaft to turn the driver
bit, Adjust the 3-position switch to
drive serews, remove serews or to lock
the shaft for vse as a conventional
screwdriver. The %in.-long driver
(2100 comes with three drill bits, two
slotted serewdriver bits and a No. 2
Phillips bit—all of which store in the
handle. Contact Sears, Sears Tower,
Dept. T03-PM, Chicago, IL 60684,

7. Torx—You may have noticed the
use of a G-point, star-shaped fastener on
most late-model cars and trucks. These
fasteners, called Torx screws, are also
found on lawn and garden equipment,
appliances and televisions. The Torx
driver shown ($5) is designed for use
with T-20 size screws. It has a 3-in.-
long chrome-vanadium steel blade and
a hexagon-shaped plastic handle. For
further details, contact Sears, Sears
Tower, Dept. T03-PM, Chicage, IL
HlGE4.

8. Crutch pattern—The large, flat-
tened-oval handle of the cruteh-pattern
driver allows you to deliver tremen-
ious torgue to stubborn serews—espe-
cially in tight quarters sinee the tool is
only 5% in. long. The 2¥-in.-wide ma-
ple handle is fitted to a 1%-in.-long No,
2 Phillips driver. 1t's available for $5.95
from Wooderaft Supply, 41 Atlantic
Ave., Box 4000, Woburn, MA 01888, A
crutch-pattern slotted serewdriver is
also available for $3.95.

9. Indestructible serewdriver—If
you're tough on tools, try this super-
durable screwdriver. It features a solid
steel blade that extends all the way
through the handle. Two hardwood in-
gerta form an oval grip. A set of three
slotted serewdrivers, with blade

116

lengths of 4, 6 and 8 in., costs $19.90
from Constantine's, 2050 Eastchester
Rd., Bronx, NY 10461,

10. Extra-torgue screwdriver—This
British-made tool features the proven
design of a traditional cabinetmaker's

14 15

“.

14 Screw-holding driver; 15 Angle-driv-
er; 16 Flexible-shaft driver; 17 Magnetic-
tip driver; 18 Screw-holding driver; 19
Dial-a-teol; 20 Superlong driver; 21 Yan-
kee screwdriver; 22 Glant screwdriver

serewdriver, but the handle is made of
tough acetate. The oval-shaped handle
and tapered neck provide a comfort-
able, powerful grip. A set of six driv-
ers, including four slotted and two Phil-
lips, costs $11.99 from Fine Tool Shops,
20 Backus Ave., Danbury, CT 06810,
11. Worked-oval screwdriver—
Here's another improved version of the
traditional cabinetmaker's serewdriv-
er. This tool features a wider, flatter
handle to produce greater torque with
less effort. The precisely milled blade
has a flattened portion to accept a
wrench for additional power, The blade
iz secured to the beech handle by a solid
brass ferrule. A set of five slotted
drivers costs $49.30 from Garrett

Wade, 161 Ave. of the Americas, New
York, NY 10013,

12. Workmaster—Stanley's popular
Workmaster line of serewdrivers fea-
tures tapered, triangular-shaped plas-
tic handles designed to deliver greater
turning power with less effort. The
tools have high-strength boron steel
blades with precision-ground tips, The
Workmaster line includes a variety of
slotted, Phillips and ratehet drivers
including a versatile magnetic tip tool
(=ee No. 17). Shown iz a No. 1 Phillips
driver ($1.79). Contact Stanley Tools,
600 Myrtle St., New Britain, CT 06050,

13. Insulated screwdriver—De-
signed for use by electricians, this fully
insulated driver has a blade that is
sheathed in a plastic sleeve. Only the
very end of the tip is exposed. Insulat-
ed screwdrivers are intended only as a
protective measure against shorting
out a cireuit. Never depend on an insu-
lated driver to protect you from a con-
atant flow of electricity. The 3-in, driv-
er shown costs 34,49, It's also available
in 4-, 6- and S-in. modelz. Contact
Stanley Tools, 600 Myrtle St., New
Britain, CT 06050,

14. Screw-holding driver—Use this
clever tool to start slotted screws in
tight, restricted spaces. The driver has
two spring-loaded metal jaws that hold
a screw securely on the tip to permit
easy starting. Push the collar on the
blade forward to spread open the jaws.
Release the collar and the jaws close
automatically. The serew-holding driv-
er is available in 4-in. (85) and 5-in. ($6)
models, Contact Sears, Sears Tower,
Dept. 708-FPM, Chicago, [1. 60654,

15. Angle-driver—Called a Skew-
driver, this unique tool makes it easy to
work in corners and at awkward angles,
The tool's peared mechanism holds a
driver bit at a 60" angle to the blade.
Simply turn the handle to rotate the
bit. The tool comes with two slotted
bitz and two Phillips bits that store in
the hollow handle. It's available for
$18.90 from PBrookstone, 782 Vose
Farm Rd., Peterborough, NH 03458,

16. Flexible-ghaft driver—The Y-
in.-dia. shaft of this slotted driver
($9.64) bends to work on hard-to-reach
acrews. The T4e-in.-long tool has a hard-
ened steel tip and a 3-in-long fluted
plastic handle. It's also available with a
Phillips tip. Contact U5, General, 100
Commereial St., Plainview, NY 11803,

17. Magnetic-tip driver—If you're
tired of carrying four or five serewdriv-
ers in your pocket, then try this versa-
tile 5-in-1 driver. It comes with two
slotted bits, two Phillips bits and a T-15
Torx bit—all of which store in the
hollow, triangular-shaped handle. The
4-in.-long aluminum shaft is fitted with
a magnet that allows the bits to hold
steel serews securely. The driver costs

(Please turn ta page 212)
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here are those hot, qui-
et summer nights when
& still and humid

and for some reason time
seems to slow down, Those
are the I'|'il-f'!'l'~= when Vou can
see people sitting on back
porches from Vermont to Vir-
ginia to rural Louisiana drink-
ing something conl, watehi

the sun go down and wisghing
the air would move. Tt almost
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This easy-to-build solid oak
rocking chair is ideal
for summer porch sitting.

BY NEAL BARRETT

seems like the porch rocker
was invented for nights like
these. Its slow back-and-forth
s just the light
breeze everyone wants.

Our version is based on an
antique from the small town of
Kemp, Oklahoma. [t's made of
solid red oak and was slightly
refined for building ease. Do
keep in mind that all parts
except the seat and back slats




SLOW MOTION

are %, in. thick. The slats are % in.
thick. So if you don't have access to a
thickness planer, be sure to have your
lumber supplier dress some stock to the
smaller size.

Stock preparation

Begin construction by using the jointer
to true one edge of each piece of stock.
Use the table saw to rip to width all
straight chair parts. Then use the table
saw and miter gauge, or radial-arm
gaw, to crosscut each piece to specified
length. When possible, make use of
stops on the saw for cutting multiple
pieces of one size. Cut these from scrap
wood blocks and attach to the saw
fence—in the proper position—using a
small C-clamp.

Following the drawing, make full-
size templates on stiff paper for each of
the curved parts: the rockers, seat
supports and armrests. Note: Two-li-
mensional grids are usually the best
way to illustrate irregular shapes on a
drawing. But when they are not printed
full-gsize, they must be changed to the
proper scale before they can be used.
One good way to do this is to take the
geale on the drawing—in this case, each

1 Make full-size template for rocker using
heavy-welght paper. Then trace outline
onto oak stock, cut with sabre or band saw.

& Dry-assembie all seat parts to check for
proper fit. Apply glue to holes and dowels
then clamp with bar clamps.

118

sguare equals one inch—and draw this
grid on a piece of heavy paper or card-
board. Then draw the contours of the
piece onto the grid so the shape mateh-
es the drawing. When complete, simply
cut out the shape, position it on the
workpiece and draw the outline.

Onee the parts are drawn onto their
respective blanks, use the band saw or
aabre saw to cut the shape. Be careful
to cul on the waste side of the line.
After all pieces have been cut, use a
spokeshave or drum sander to remove
the saw marks and refine the profile of
each piece.

Boring dowel holes
Lay out the position of the dowels in the
seat-zsupport frame member. Clamp
each seat support in the vise and use a
doweling jig to bore the % .in.-dia
holes in the ends of each piece. Use the
drill press (or a portable drill and guide)
to bore the holes in the front and rear
geat-support rails. Clamp a fence to the
table to ease positioning the work and
readjust the fence for each row of holes.
Aeccuracy is crucial if the holes are to
align properly.

Again, use the doweling jig to bore
the holes for the armrest and post
joints, readjusting the jig as necessary

& Cut seat-support members to shape
then clamp in bench vise. Bore dowel
holes In ends using doweling jig.

§ Clamp rocker and post to bench and lay
out dowel holes as shown. Bore holes
using pencil marks as allgnment guldes.

to achieve proper hole locations. To
bore the holes for the rocker and post
dowel joints, begin by elamping the two
pieces Lo the worktable in their proper
relative position. Mark the dowel loca-
tions on the surface of the pieces and
bore a hole for each dowel through the
rocker into the post.

A piece of masking tape on the drill
bit can serve as a depth stop for the
holes. Make sure that these holes are
bored parallel to the surface of the
work, By elamping the parts together,
then boring zimultaneously, you are
guaranteed proper alignment of the
dowels. Just make sure the drill hit
aligns precisely with the pencil marks
as shown in photo No. b.

Subassemblies
To assemble the armrest, post and
rocker, begin by spreading enough glue
in the post dowel holes to cover the hole
walls. Be careful to avoid filling the
holes with glue, as this would prevent
the dowels from seating completely.
Lightly apply glue to each dowel and
tap into place in the post. You'll need
1Y-in.-long dowels for the armrest
joint and 3%-in.-long dowels for the
rocker joint,

Next, apply glue to the armrest and

- - -
3 Carefully lay out matching dowel holes
in front and back seat ralls. Then bore
using drill press or portable drill and guide.

& Glue and clamp together rocker, posts
and armrest. then check for square by
comparing diagonal measurements.
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rocker dowel holes and align the pieces
over the dowels. Use bar clamps to
draw the joints tight and check the
assembly for square by comparing op-
posite diagonal measurements, 1T the
assembly iz not square, readjust the
clamps until it is, then set aside until
the glue has dried. Repeat the proce-

flat.

dure for the opposite side assembly.
The seat-support frame can be assem-
bled in like manner. Again use bar
clamps to draw the joints tight and
check that the frame is both square and

While the glue sets in the above
parts, use the dado blade in the table or

groove in the back rails to receive

the dowel holes in rail ends and in
back side members,

Make a cardboard template for
center back slat cutouts and trace

radial-arm saw to plough the % * %-in.

the

back slats. Use the doweling jig to bore

the

the
the

pattern onto the two center slats. Usea
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band saw or sabre saw to cut the shape
and sand each piece to remove the zaw
marks. Then rip a % x % x 24-in. strip
to be used for the fillers between the
glats in the rail grooves. Cut the filler
strips to specified length given in the
materials list.

Begin assembling the back by
spreading glue in both rall grooves.
Place filler strips and slatz in pogition
using small clamps to draw fillers into
the grooves. Note that there is no filler
between the center slats because the
space is only % in. wide.

Apply glue to dowel holes in back
sides and rail ends and slide the dowels
into place. Use bar clamps to draw the
joints tight. Apgain, check the assembly
for square and readjust the clamps if
necessary.

Next, use a chamfer hit in the router
table to eut edge bevels on all the seat
slats. If you don’t have a router table,
they can be cut on a table saw or forme
by hand with a block plane.

Final assembly
Bore serew pilot holes as indicated for

7 Cut seat-back ralls to size. Then using
dado blades In table or radial-arm saw, cut
groove in one edge to receive back slats.

attaching all the chair parts. Use a Y
in.-dia. drill bit to countersink each hole
approximately % in. deep. Then cut
covering plugs for all the serew holes
from Ve-in,-dia. wood dowel stock.

Sometimes, woodworking  supply
houses will stock red oak dowels in
addition to the standard birch variety.
If you can’t find these, then either use
the birch dowels for the plugs or cut
vour own red oak plugs for solid stoek
uszing a plug cutter,

Be sure that the plugs are at least ¥
in. longer than the holes are deep, so
they will extend above the surrounding
surface and ean be trimmed flush later
with a sharp chizel.

Attach one rocker, post and armrest
assembly to the seat support frame
using 1%-in. No. 8 fh serews. Put a
small amount of glue in each hole and
tap in a plug to eover the screw. Repeat
the same procedures for the other side.

Attach the seat slats to the seat-
support frame using 3d finishing nails.
Use a nailset to-drive the nailheads
below the surface and fill the nail holes
with red oak-colored wood putty. After
it's dry, sand the putty flush to the
surface,

8 Glue and clamp seat-back ralls to sides.
Then glue slats and spacers into groowves,

Clamp spacers in place until glue dries.

Attach the back to the seat frame and
armrest with 1%-in. No, 8 fh screws.
Again apply glue to the holes and tap in
plugs, When the glue has dried in the
plug holes, use & sharp chisel to trim the
plugs flush with the surrounding wood
surface,

Remove any glue squeeze-out on the
whole chair using a sharp chisel, then
sand the entire chair with 120-grit
sandpaper. Carefully brush off the en-
tire piece and sand with 220-grit paper.
Make certain that you wipe off all the
dust with a tack cloth,

Finishing
To finish the chair, we chose a satin
polyurethane by Benjamin Moore, Thin
the first coat 33 percent with mineral
gpirits for gosd penetration in the
wood, Allow this coat to dry fully and
apply the next two coats full strength,
sanding lightly with 220-grit sandpaper
between coats. Allow each coat to dry
overnight and be sure to wipe clean
with a tack cloth,

The final finish can be rubbed with
40 zteel wool if desired to remove any
dust contamination and to achieve the
surface luster you desire.

— 8 N

9 Join armrest assembly to seat-support
assembly with screws. Countersink holes

30 screws can be covered with plugs.

10 Clamp chair back assembly to seat and

armrest assemblies in proper position.
Bore pilot holes and attach with screws.

120

11 Make sure screws are driven tight.
then cut plugs and glue into holes. When
glue drles, trim flush with sharp chisel.

12 Nail seat slats to support frame using
3d finishing nails. Set nailheads and fill
with red oak-colored wood putty.

POPULAR MECHANICS & pMAY | 586



a ||'[|“'%':
'i AT 4““11.[

e AT
I:.E‘__,._':- AT

i g

il g
i }'—'-——1_.._ v |
= B

L im0 LR A3
TSy

ut

nnmnving old paint from woodwork
is certainly one of the most time-

consuming—and  aggravating—tasks
anyone can undertake. Of course, the
rewards are preat, too, especially if you
are working on a classic home where
the elaborate architectural details have
disappeared after years of careless re-
painting. The crispness of line and sub-
tlety of design are nothing but blurs,
only a hint of what they used to be.
There are many different ways to
approach this job and you should con-
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How 'i'o Stri

WOODW

BY ROSARIO CAPOTOSTO
AND MARK McCAIN
lllustrations by George Retseck

sider your alternatives carefully before
going ahead. You should also factor in
how much time you have available, how
much money and how much patience.
All of these, of course, depend on the
size of the joh.

If you are involved in restoring an old
house and want to strip all the wood-

ORK

work bare so it can be covered with
stain or a clear finish, you are looking at
an ineredible amount of work. And the
expense is no small matter. Buying
chemical remover gallon after gallon for
a job like this can break just about
anyone's budget. For these reasons,
most people will opt for removing all
the trim, pulling out the nails from the
backside and sending it all to a commer-
cial stripper where the boards are
dipped in vats filled with remover. This
system works well, but it does have

121
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1 W old paint or other finish Is loose on
surface, first remowve flaking areas with a
scraper. Hold tool at low angle and pull.

some drawbacks. It can be expensive
and when the boards return, they usu-
ally require a great deal of sanding,
filling and repair to bring the stock into
proper condition for a good finish.

On smaller jobs, for instance one or
two rooms, the task is much more
manageable. But still, you should seri-
ously eonsider how important a natural
finish is to you. Removing the last 10
percent of the old paint from a sash or
molded casing can take nearly as much
time as the first 90 percent. By repaint-
ing a properly prepared surface, the
architectural detail will come through
as if it were new, and you can save
yourself a good deal of effort. It de-
pends on the condition of the old paint.

If you only have a couple of coats on
the woodwork and the top coat is sim-
ply veiled with grime and some minor
flaking, then cleaning, scraping and
sanding will normally suffice. But if the
old paint has serious defects such as
excessive peeling, blistering, alligator-
ing, or simply too many layers, you will
have to go the stripping route.

£ Apply semipaste paint remover to horl-
zontal surfaces using an Inexpensive brush.
Apply In a thick layer. don’t overbrush.

Stripping methods

There are three basic methods for
removing paint. The first is by using
paint and varnish remover, Available in
liquid or semipaste, these chemieal for-
mulations soften the paint so it can be
scraped off, or in the case of water
goluble brands, washed off with a
stream of water. The second method is
by mechanical means. This involves the
use of hand serapers and power sanders.

The third is by using heat. When heat
is applied directly to a painted surface,
the paint is softened and can be scraped
off with a putty knife. For this method,
you should use only a flameless heat
gun or an electric heat plate. An open
flame torch should not be used in any
circumstance. IL presents a dangerous
fire hazard inside the house and it's
almost impossible to use without fre-
quently scorching the wood.

Chemical stri rs

Of the three methods, the use of a
chemical paint remover is generally
favored because the procedure requires

B When paint wrinkles. remove by sliding

dull-edged putty knife under sludge at low
angle. Clean off knife in empty can.

very little skill and cannot harm the
wood, unlike the mechanical or heat
methods.

There are two basic types of chemical
removers: liguid and semipaste. And
among them you can select ones formu-
lated for solvent cleanup, water clean-
up or no cleanup. Water eleanup remov-
ers work well but their use is often
limited to outdoor applications because
it's usually impractical to wash off the
residue with a jet of water indoors. The
no-cleanup removers also work well,
but sometimes leave a bit of residue
which must be cleaned with a solvent.
For general purpose work, the solvent
removers are your best bet.

Removers are available in both flam-
mable and nonflammable varieties, and
since both kinds perform equally as
well, the obvious choice is the latter,
particularly for indoor applications. All
removers are highly toxic so every
precaution should be taken to protect
the skin and eves as well as the respira-
tory system. Be sure to read and ob-
serve all label warnings on the product

Depending on the stipping tech-
niques you usa, hera's & sampling
of required fools (from lefi to right):
paint remover in liguid or semi-
paste form, emply can for cleaning
the putty knives, steel wool and
rags for final cleanup, newspaper
and masking tape o protect sur-
rounding surfaces, belt sander for
broad flat surlaces, gloves to keep
remover off hands, goggles for eye
protection, heat gun or electric
heal plate to soffen paint, respira-
tor with vapor filters, toothbrush
and sash brush for tighl spots,
paint scraper, pully knives in sev-
eral gizes and an old paint brush.

T I_s Of
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& Use steel wool to remove sludge from
crevices and depressions where putty knife
won't reach. Wear gloves to protect hands.

you buy. Also wear gloves, goggles,
long-sleeved shirtz and a respirator
with appropriate vapor filters.

The liquid removers are generally
fast acting and are used primarily on
horizontal surfaces. The semipaste
types work a bit slower but are better
suited for vertical surfaces because
they will eling without dripping.

Using a chemical stripper

To strip paint, apply a liberal coat of
remover—the thicker the coat the bet-
ter, Liguid remover can be poured onto
a horizontal surface then spread with a
brush or spatula. Semipaste remover is

red into a wide mouth ecan then

applied with a fully loaded brush. With
either type, the aim is to lay on the
remover with as little brushing as pos-
sible. When applied, a waxy film forms
over the surface of the material to
retard evaporation, which allows the
active ingredients to work into the
paint. Overbrushing disturbs this film
and thereby weakens the action.

Allow the remover to stand undis-
turbed for about 20 to 30 minutes or
until the surface has wrinkled: this
indicates the paint has softened, Then,
use a putty knife to lift and slide the
sludge off the surface. Hold the knife at
a low angle and push it gently in the
direction of the grain when possible,
The corners of the knife should be
slightly rounded in order to prevent
gouging. You ecan either sand or file
these corners to take away the edge.

On irregular surfaces, a pad of 20
steel wool is used to remove the sludge.
For crevices, corners and confined ar-
a8, you can use a toothbrush, oval sash
brush or even a pointed or flat-ended
dowel. If the first application has not
completely penetrated and softened ex-
tra tough or multiple layers of paint,
simply apply a second coat of remover,
Small remaining patches of paint can

POPULAR MECHANICS & MAY 986

§ Use sash brush—or old toothbrush—to
remove sludge from corners or confined
areas. Brush can be cleaned with solvent.

usually be removed with steel wool
maoistened with remover,

It is best to work no more than 2 or 3
8. ft. of surface at one time because if
the remover dries before you scrape it
off, it will require recoating.

7 Remove window sashes from Jambs be-
fore stripping palnt. Otherwise, areas that
fall behind sazh stop will be inaccessible.

8 Electric heat plate works well on broad,
flat surfaces like doors. It softens paint

quickly but has tendency to scorch wood.

clean surface with solvent-soaked rag,. See
contalner label for appropriate solvent.

The final step is to remove all residue
from the surface. For solvent cleanup
removers, this is usually done with
paint thinner, but be sure to check the
label instructions and use the recom-
mended neutralizer. Saturate clean
toweling or burlap and thoroughly
cleanse the surface. A once-over will
rarely be sufficient, so turn the rag
over often or switch to fresh ones as
needed to avoid redepositing any of the
residue. Any remaining trace on the
wood will interfere with adhesion and
drying of the new finish later.

With water-solvent removers, wou
usually have the option of removing the
sludge with a putty knife and following
with a brisk water-hose rinse, or you
can use the jet of water to remove the
sludge. The latter results in a messy
runcff that can mar the surroundings,
s0 choose your location with this
thought in mind., Also, some water-
cleanup removers require no additional
treatment, while others call for a final
wiping with solvent. Check the label on
this score.

When the stripped wood has thor-
oughly dried, usually overnight, sand it
lightly with 120-grit followed by 220-

9 if using a chemical stripper, remove
door and lay on horizontal surface. Use
liquid type instead of semipaste.
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that have just a coat or two of paint. Keep
sander moving or it will gouge surface.

grit paper to prepare it for refinishing,
Wood that has been water-washed will
require extra sanding because moisture
always raises the wood grain. Water can
also delaminate thin veneers and weak-
en nonwaterproof glue joints. So, re-
member this when selecting a remover,

Mechanical stripping

A portable belt sander will remove
paint fairly guickly from broad, flat
surfaces. However, in order to obtain
respectable results without marring
the surface, proficiency in handling the
tool is necessary. This sander cuts ag-
gressively and could easily dig too
deeply.

Practice using it on scrap, if neces-
sary, until you acquire a good feel for
“landing” the sander on the surface
softly and evenly. Once contact is
made, the sander must be kept in con-
stant motion, on a level plane and with
equal pressure applied to both handles.
Make back-and-forth passes within
comfortable reach of vour arms, releas-
ing the pressure slightly at the end of
each pass before making the return
trip. This feathers the bite, preventing
gouging.

Use an Bil-grit open-coat abrasive
belt to remove a paint film a couple of
layers thick. Then make a few passes
with 100- followed by 120-grit belts to
amooth out the coarse belt marks. Or
you can use a finishing sander for the
final smoothing. To strip extra-thick
layers, start with a 50- or 60-grit belt,

Small areas of loose paint can be
effectively removed with a pull-type
paint scraper. This has a square, 4-
edged reversible blade that allows for
plenty of scraping between sharpen-
ings. Two cutting edges are serrated
ard two are straight. The serrated edge

K24

11 Heat gun is useful for stripping con-

tours and irregular shapes, Soften paint
with hot air, then remave with steel wool.

12 One advantage of water soluble strip-
pers is that the workpiece can be washed
off quickly outside with a garden hose.

chips the paint faster but leaves
grooves in the surface of the wood. The
straight edge iz used for lighter scrap-
ing or to smooth out the marks left by
the serrated edge.

This teol functions best when the
angle is held close to—but angled
slightly away from—the surface. Begin
the scraping from a broken edge of
paint and apply firm pressure as you
pull the tool along. You'll know the grip
angle is correct when the chips fly with
little effort.

Stripping with heat

An electric heat plate restz on the
surface of the woodwork and concen-
trates heat on the paint. This softens a
path about 3 in. wide that is removed
with a putty knife. It performs well on
wide, flat surfaces and is held on the
surface for about four to eight seconds,
depending on the thickness of the layer.
When the paint has softened, the plate
is shifted to the adjacent area. In the

meantime, the knife iz used to lift and

12 Sometimes not even a heat gun will
remove every trace of paint. Follow stub-
born areas with a chemical stripper.

remove the softened paint. Prolonged
heating will search the wood.

The heat gun is a good alternative to
the heat plate and it's particularly use-
ful for softening paint on narrow or
irregular surfaces such as moldings or
grooves. Hold the nozzle several inches
from the surface and advance it very
slowly. As you do this, follow along
with steel wool or an appropriately
shaped seraper to remove the softened
paint, Wear heavy-duty protective
gloves and make sure to keep the fol-
lowing hand clear of the hot air stream.
These guns can deliver temperatures of
1000° F. With a little practice they are
VEry easy to use,

Safety note
If you have a house built before 1950,
you're likely to encounter lead-based
paint on your woodwork. Health ex-
perts regard it as a serious poison and
that's the way vou should treat it. Keep
these points in mind:
® Do not eat or smoke near the work-
site. Treat scrapings, dust, chemical
regidue and cleanup material as toxie
waste. Discard them properly and im-
mediately.
= High temperatures can release toxic
lead vapor. If you use heat paint remov-
al methods, provide good ventilation
and wear a respirator,
8 Sanding and scraping releases lead
paint dust into the air. Wear goggles,
gloves, a long sleeved shirt, long pants
and a double-cartridge Alter mask,
Close off the room where you are work-
ing, but provide sufficient ventilation.
Very fine lead dust will continue to sift
down after you are through. Therefore,
do not oceupy the room for at least two
days. Vacuum the room thoroughly be-
fore putting it to use.
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HOW NEW CARS WORK *» HOW TO BREAK THEM IN
WHAT YOU CAN STILL FIX « SERVICE INTERVALS
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Parts for imports
arent foreign to NAPA.

' @ w : them to fit right and work right,
o . mile after mile.

All the right places.
Over 6,500 parts stores and
50,000 garages and service
outlets do business under the
" ! . NAPA sign. That means
Smioy ezt A ' it's never far to the part
; you need to get you
going. And every one
of those locations 1s
manned by car care
professionals, who
do the job and do 1t
right. They sell great
parts and give away
great advice.
Next time your
import car seems to

et's talk foreign. Parts for ~ over 100,000 different parts
foreign cars, that is. Because  and products in the NAPA
when it comes to keeping your  inventory, odds are, your local

import car running right, no- NAPA auto parts store will
body speak:: your language have the part you need, when
like NAPA. you need it. All NAPA

brand parts are made

All the right parts. to precise standards of N o s
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EAR CARE SUIBE

HOW TO KEEP
YOUR NEW
CAR NEW

PM's guide to prolonging
the life of your pride
and joy.

THE INSIDE STORY
A technical tour of how
new cars work.

A GOOD START

Froper break-in routines and
recommendations for new cars

CAN YOU STILL DO IT YOURSELF?
What you can repair on new cars and what you shouldn't touch.

BE A BOOKWORM
The complete direclory of where lo obtain factory shop manuals.

FINE PRINT
Ins and outs of getting all that the new car warranty offers.
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Your home

workshop
can PAY-OFF

BIG... &

Eamn Extra income
Right At

IIIS!

Power Fead
Power Tool.

Planer Molder Saw

Three power tools in one—
a real money-maker for you!
The Planer/Molder/Saw is a versatile
piece of machinery. It turns out prof-
itable precision molding, trim, floor-
ing, furniture. .. in all popular pat-
terns. Rips, Flanea, molds sepa-
rately. .. or all at once. Used by indi-
vidual home craftsman, cabinet and
picture ram.mﬁﬂhnpa,lumhar yards,

contractors and carpenters.

Never before has there been a
three-way, heavy-duty woodworker
that does so many JD-gB for so little
cost, Saws to width, planes to desired
thickness, and molds to any choice of
patterns. Cuts any molding pattern
¥uu desire. Provides trouble- per-

rmance. And is so simple to operate
even beginners can use it!

30-Day FREE Trial! exdirinG Facrs
NO OBLIGATION-MND SALESMAN WILL CALL

RUSH COUPON  FOLEY-BELSAW CO.
TODAY! Rocs Giry. WO e

T\ Suate Fied Bico.
M“-‘ Kansas Caty, Mo. 64111

[0 YES, piease send me the FREE Booklet that .
gives me complere facts aboul your Planer
Malder-Saw and full desails on how | can qualify
for a 30-Day Free Trial right im my own shop. [
waderstaad there is No Obligation amd thay No

l Salesman will call,

Wame
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SPRING

DINGITAL
ELECTRONIC
OASHEOARD

SPACE FRAME
CHASSIS

he last few vears have been exciting for e buffs whose interest
focuses on the mechanisms that make the machine move, The
pressure of emission, safety and fuel consumption concerns, to-
gether with tremendous advanees in electronies technology anl
eonsumer demand for genuine high-performance ears, have all
combined to stimulate a period of unprecedented progress. In the following
sections we'll show you how the new cars and their new syvstems work,

Akiree Engine control systems
SYSTEM The heart of an electronic engine control system is a computer. This com-

puter is equipped with a read-only memory chip (called ROM, or sumetimes




PROM, for programmable read-only
memory) that provides the computer's
central processing unit (CPU) with a
system plan and operating parameters
for the engine. Armed with this infor-
mation, the computer knows how to run
the engine under different driving and
atmospherie conditions.

The computer determines what those
conditions are by means of electronic
sensors that measure things like engine
coolant temperature, throttle opening,
manifold pressure, barometric pres-
sure, air flow into the engine, engine
speed and other factors. By combining
this information with the directions in
ROM, the computer makes its operat-
ing decisions.

The computer then direets its output
signals to the various control points. In
most cases, these include the airifuel
mixture, ignition spark timing, exhaust
gas recirculation, emission canister
purge, idle speed, air pump switching,
torque converter clutch applieation and
a variety of other engine accessories,

The computer can contrel an engine
much more accurately than mechanical
devices like carburetors, conventional
distributors or vacuum-triggered com-
ponents, This means engineers can
tune the engine much eloser to the
limits imposed by spark knock, exces-
sive leanness and other factors. If ev-
ervthing works as designed, the result
is better fuel economy, improved drive-
ability, reduced emissions and higher
power output.

Most computer operating programs
include a diagnostic routine, which
checks various components as well as
the computer itself as you drive. When
it recognizes a fault, it stores a code in
its memory. The technician who repairs
the car can then read the trouble codes,
which help him pinpoeint the problem.

Distributoriess ignition
Because the computer controls spark
advance according to the parameters in
ROM, a distributor is an unnecessary
complication. All the computer needs to
determine spark timing is input from a
crank position sensor on the flywheel or
harmonic balancer. The computer con-
trols primary eircuit voltage to the
ignition coils, eausing the plugs to spark
at the optimum time. This type of
system can be designed with one igni-
tion coil per cylinder, as used on future
Saabs, or one for every two cylinders,
as on the current Buick V6,

Fuel injection

The computer can regulate air/fuel mix
of either a fuel-injection system or a
carburetor fitted with a computer-con-
trolled enrichment device. However,
sinee this type of control is very easy to
achieve with fuel injectors that can be
switched on and off to regulate mix,
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Antiskid brakes electronically sense lockup
and back off fluld pressure to compensate.

more and more cars are being built with
fuel injection as standard equipment.
What's more, direct-port fuel-injection
systems (with one injector per eylinder)
offer considerable advantages over car-
buretors in high-speed mixture volume
and distribution aceuracy.

Where port injection is too expen-
sive, throttle body injection (TBI) sys-
tems are used. These mount one or two
injectors on a throttle plate housing in
the center of an intake manifold. This
system adapts easily to an engine that
was originally designed for a carbure-
tor, but does not offer the accurate
distribution or high-speed performance

FLEEL RAIL

FUEL
INJECTOR

benefits of a direet-port system.

Fast burn combustion
chambers

Advaneces in eylinder-head combustion
chamber design have helped engineers
deal with the problems that arose when
lead-free, low octane fuel became the
standard. By providing turbulent fuel/
air mix at low engine speeds, the zo-
called fast-burn design combustion
chamber achieves a more complete
combustion in a shorter time. Conse-
quently, less heat is transferred to the
head, allowing the use of a higher com-
pression ratio or higher turbocharger
boost pressure even when fuel octane
ratings are moderate. Because combus-
tion is improved, fuel economy num-
bers and low speed torque also benefit.

Dual overhead cams

Dual overhead camshaft (DOHC) en-
gines have been used for more than 70
years. Because the position of the cams
allow intake and exhaust valves to be
placed on opposite sides of a hemispher-
ical or pentroof combustion chamber,
twin-cam engines are ideal for racing
applications where they offer big ad-
vantages in high rpm mixture flow.
What's more, because valve train mass
is reduced, higher engine speeds can be
achieved. Today, with the demand for
high performance from small engines,
DOHC passenger-car engines are be-
coming eommon.

AlR PLEMLIM

PORT RUMMER

Port fuel Injection systems deliver atomized gas just ahead of the intake valve, Alr flow is
routed through long tuned intake runners, which optimire all-around performance.
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Motorcraft races with success on Sunday
to give you dependable performance every day.

Motorcraft quality parts are tested on some of the world's toughest racetracks on
Sunday, so you're not tested during the rest of the week.

High-performance racing cars that generate about 600 horsepower demand tough,

quality parts. So does your car. And Motorcraft spark plugs, filters, batteries and motor
oil help deliver top performance on the racetrack on Sundays and on the highway every
day of the week.

Motorcraft quality parts have been installed as original equipment in more than 35
million Ford, Mercury, Merkur and Lincoln cars and Ford light trucks. But no matter
what kind of car or truck you drive, there's only one logical choice. Quality Motorcraft
parts from Ford—so you'll know you're getting reliable original-equipment quality
replacement parts. Race-proven parts. Trustworthy parts. Motorcraft, of course.
Quality parts for all makes of cars and trucks.

Motorcraft from Ford

EXCEEDS THE NEED

Buckle up--together wa can save lives




The IHYHC design offers some dura-
bility benefits as well, because failure-
prone pushrods and rocker arms can be
eliminated. The reduced mass of the
valve train means that lower tension
valve springs can be used.

Four-valve cylinder heads
Dual overhead cams lend themszelves
well to the use of a d-valve-per-cylinder
combustion chamber. Arranged in
pairs in a pentroof chamber, the valves
can be operated directly by two cams
bearing on bucket-type tappets.

A d-valve head offers excellent mix-
ture flow at high engine speeds as the
total circumference of two emall valves
exceeds that of a single large valve
sized for the same engine bore size.
This allows the 4-valve head to fill the
exlinders much better at low valve lifts,
when the valves first start to open.

When used with a butterfly throttle
plate in one intake port of the pair used
for each cylinder, a 4-valve head im-
proves engine performance throughout
the entire rpm range.

At low speeds each cylinder breathes
through a single intake valve that en-
sures high mixture velocity for a good
throttle response. AL high rpm, the
throttle plate opens to allow more flow,
maximizing horsepower. The Toyota
16-valve Four uses this setup. Some
motorevele engines with four valves
per cylinder use oil pressure to activate
the rocker arm for the second intake
valve, providing a similar effect.

Turbos

Turbochargers—rare just a few years
ago—are now very common. Using an
exhaust-driven turbine to drive a cen-
trifugal eompressor, they provide a
high-pressure air charge in the intake
manifold. This allows more complete
filling of the eyvlinders, inereasing the
engine's horsepower.

The turbo's popularity is due to the
present-day need to produee more pow-
er from small engines, and haz been
made possible by advances in turbo
engine technology., Turbos require a
high volume of exhaust gases to operate
efficiently, so turbocharged engines act
like normally aspirated engines until
rpm and load reach a certain level, By
regulating exhaust flow with a waste-
gate and shaping the turbine inlet and
turbine blades for maximum efficiency,
this “boost lag” time can be reduced.
Cooling the turbocharged mix with an
air-to-air heat exchanger, called an in-
tercoaler, will result in a denser and
more powerful charge being delivered

Lo the engine,
Future turbocharpers will be
equipped  with  adjustable  torbine

blades or inlet areas to further reduce
lag. A limited number of variable ratio
turbochargers are in use today.

132

Superchargers

Engine-driven superchargers are be-
ginning to appear on passenger-car en-
gines as well, Unlike turbos, positive
displacement blowers provide maxi-
mum boost at very low engine speeds,
This gives excellent throttle response
with no lag, but fuel economy suffers.
The use of an electronically controlled
bypass valve that equalizes pressure
above and below the supercharger, in
combination with a supercharger drive
cluteh, has solved that problem.

Com rized nsion
and Eﬁt:etrlln T
Computer controls are being applied to
components outside the engine com-
partment as well. A number of Japa-
nese cars now offer electronie sy=tems
that adjust shock absorber damping
rates automatically. These allow the
driver to select a NORMAL or SPORT
setting—or he can choose an automatic
setting that leaves it up to the comput-

VALVE-ACTUATING
SOLENCHID

STRUIT
ASSEMBLY

er. With the system on the AUTOMATIC
setting, sensors provide information on
ear speed, aeceleration, braking, cor-
nering and road surface, and the com-
puter chooses the correct shock valv-
ing.

Automatic transmission gearshift
points are another eandidate for com-
puter control, and the automakers have
responded accordingly. Utilizing the
same hardware as the engine control
computer, transmission regulating de-
viees determine optimum shift points
based on engine speed, load and throt-
tle pozition for better fuel economy.

Integral chassis and

space frames

Today, most cars have integral body/
chagsis units in which both the body and
its inner panels serve as structural
members, Properly constructed, this
design is more rigid than the weighty
metal frame rails and non-load carrying
body used in the past. But even minor
crash damage requires special welding
techniques, and realignment of the ve-
hicle can only be done on special equip-
ment. Rust in critical areas can danger-
ously weaken suspension and drive-
train mounts.

For its Fiero sports car, Pontiac has
abandoned the integral chassis in favor
of a stamped steel space frame and
plastic body panels. The space frame
conzizgts of welded steel stampings,
shaped like the tube chassis and roll
cage of a NASCAR stock car. The
plastic panels are more resistant to
damage than metal and are easily re-
placed.

Antilock braking systems

In keeping with the dt)?ever:.’thing-het-
ter philosophy of today’s engineer, a
number of vehicles are now equipped
with antilock braking systems (ABS).
ABS prevents skids caused by wheel
lockup during braking,

An inductiontype sensor and a
toothed ring, mounted on the wheel or
rear axle pinion shaft, measure wheel
gpeed. The computer analyzes the in-
formation from each wheel sensor and
determines the amount of wheel slip
that should be allowed. The computer
then controls brake-line pressure by
means of solenoid valves, releasing
pressure to a particular wheel when it
Just begins to lock.

Coming attractions

The future should provide even more
excitement for the high-tech enthusi-
ast, Electronic controls will be expand-
ed to include more systems, while diag-
nostic functions will become more
precise. Engineers are discovering
ways to reduce internal engine friction,
regulting in significant power and econ-
omy gains, ™
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When the Big Q flows, America goes.

I've helped Dad take care of
H'H.' |.||.II OO i]_"'ll.' ever '--illl_l.' il
was new. Always with Quaker
otate. | learned early about
Quaker State’s Linigue
J formula=it starts with
i Pennsvivania Grade Crude.
About its stable viscosity, and
its smooth lowing, steady
rrotection. | had a good
teacher Thanks, Dad.

Quaker State.
The Big Q stands for quality.
Always has. Always will.
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A GOOD
START

A long life for your new
car depends on proper
break-in procedures.

ome ecarmakers claim their
1986 models don't have to be
broken in; others state that
they do. Az you'll see in our
chart, manufacturers suggest
some period of restraint to prevent
unnecessary stress on new vehicles,

During the break-in period, your goal
should be to keep load levels low while
the internal engine parts get acquaint-
ed with each other, as wear 18 most
rapid in this period.

When ecarmakers talk about severe
service conditions, they are referring to
almost every driving condition known
to modern man, from off-road racing to
normal stop-and-go commuting, short
trips in which the engine barely warms
up, trailer towing, and so on. Their idea
of normal service is limited exclusively
tolong trips at 55 mph on level roads. In
other words, the vast majority of new
car owners should follow the severe
service recommendations.

As a general rule, most carmakers
recommend that you not only avoid
drag race starts and panic stops for the
first 300 to 1000 miles, but that you
vary engine speed frequently. Driving
at the same speed for long periods can
cause abnormal wear patterns in a new
engine. Letting off the throttle from
time to time pullz oil up onto the cylin-
der wallz, P
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NEW CAR BREAK-IN RECOMMENDATIONS

BREAK-IN
PERIOD
MANUFACTURER (miles)

BREAK-IN
PROCEDURE

AMC/Jeep/Renault— 500
all except Alliance
and Encore

Alliance & Encore 600

® Don't excesd 50 mph for first 100 miles
and 55 mph for next 400.

& Don't drive at constant speed for long and
avoid excessive idling, lull throttle, fast
starts and hard stops, but an occasional firm
brake application is recommended.

& [Don't use oil additives; don’t use vehicla
for snow plowing.

o Operate 4wd vehicles in 4-whee! drive for
first 200 miles and at least 10 miles per
month thereafter.

& Firs! service due al 7500 miles.'"

& Don't exceed 55 mph; don't low.

e Follow all other procedures above that

apply.

Buick 500

® Don't exceed 55 mph; don't drive at con-
stant speed lor long and do drive at moder-
ate speed until engine is warm,

® Avoid wide open throttle starts and hard

stops

E\Pﬂld towing during restraint period, af-
larlward don't & 50 mph for next 500
mias.
® First service due at 7500 miles or 12
manths #, whichever occurs first.

Cadillac See Buick

Chevrolet See Buick

See Buick and footnote!

Chrysler 300

o Don't excesd 50 mph for first 60 miles
and 55 mph for next 240; don't drive at con-
stant spead for IOHE

& Give angine brief periods of full-throttle
mlarailun within [imits of traffic laws, but
avold wide open throttle in low gear.

® First service due at 7500 miles or 12
months, whichever occurs first—if a turbo,
7500 miles or 6 months. Y

& Don't excead 55 mph: don't drive at con-

stant spaed for long; avoid h braking.

® Don't tow for first 500 miles; don't add oil
additives.

& Forfu engines—don't exceed

4500 rpm in FOURTH or FIFTH gaars for first
2000 miles with manual transmission, or in
THIRD gear of O with automatic; avold con-
tinuous boost levels.

& For Bronco, Aerostar, Ranger, Econoline,
light truck, club wagon—tightan single rear
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—— Choose from 29 —

Career Opportunities
Get Your Specialized Associate Degree
or Career Diploma at Home in Spare Time
Mow without altending a 2-year
coliege and with no previous expe-
ri:ar:;_e. you can frain gr: E gﬁm
making career.. even gel a degree.
E:r free facts and color bro-
chure on employment opportuni-
ties in the field that interests you
mist. See how easy it is 1o train at
home for a great new career or o
advancement on your present job.  ©

1-800-228-5300 ... --...

GALL ANYTIME—{Qperatons by take your ca8 24 hours 3 aay
7 days @ watk Mo cosl Mo ohivgaton amnmlmm

]

OR MAIL COUPONTODAY ]

p.h International Correspondence Schools 3
Degpt. PES4E
SINCE #891] & ranton, PA 18515 B
Please send me free tacts, color brochure and full infonmatan

on how | can Study 3l home for the caresr | have chogen, | under-

'ﬂarulam unider na otigation and no salesman wil visd I
CHECK ONE BOX ONLY!
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YOURSELF KITS
BUILD YOUR OWN GRANDFATHER CLOCK

(including movemen! and dial)

» Do-it-yourself case
kit, parts pre-cul

* Finishad clocks

» Solid 3/4" hard-
woods: black
walnut, cherry, oak

. Fiudnoor& quality

- m rect prices

# Solid brass mt

uarantes
. gmmpi shipment
* No woodworking

necessary
WRITE FOR
FREE COLOR
CATALOG

CLOCK COMPANY
WORLI'S LARGEST MANUFACTURER
OF GRANDFATHER CLOCKS

D 1515 E Inghutiial Park
Fairfsops, Alsbama H&E‘:&Prm- 1-P05-828-2016
| am mbeveated i O Do-i-Yoursell Kis

wheel lug nuts to specification at 500 and
1000 rmleis.ilga ten dual rear wheel lug nuts
at 100 and miles.

¢ First service due at 7500 nures ori2
months, whichever occurs first,™

Honda 600 & Avoid full-throftle starts and cruising for
extendad Earlnds at a constant spa
& For the first 200 miles, mudhmmkm
® First service due at 7500 n‘nlﬁ:ﬁ or 6
months, whichever occurs first.'®

Mazda 600 ® Drive at ".ra!ylng spaad mlhuut E‘IFEII‘I.IF‘IQ
the engine; don't race the e
® Avoed hard stops and full-t a stars.
& First service due at 2000 miles,

Mercedes-Benz 1000 & Drive al moderate speed.
* Avoid full-throttle driving, high engine rpm
and automatic transmission kickdown.

Mitsubishi 300 & Drive at moderale spaed; allow the en-
gine o warm up after starting.
& Avoid ramng the engine; avoid abrupt fast
staris, high-speed driving and abrupt appli-
cation of brakes.
& Don't overload the vehicle; don't tow.
# First service due at 7500 miles or 12
months, whichever occurs first. !

Missan 1000 & [Don't drive at high speed before the en-
gine is warmed up; avoid fast starts and full
acceleration; vary drivin &D
® Don't et the engine labor in anjr
don't race the enging; avoid ﬂxtandad idllng
and heavy braki _

e Don't use 4wd for the first 300 miles.

® First service for gasoline engines due at

7500 miles or & months, whichever occurs

first®": first service for diesel and turbo-

d’gﬁanglnﬁsmﬂm Eﬂmn'usasnrﬁ
whichever ocours first.™™

Oldsmobile See Buick
Pontiac See Buick

Saab 1000 & Don't drive at full throttle except for briel
periods.
& First service due at 1000 miles
Subaru 1000 & Don't excead 4000 rpm; don't race the
ne; don’t drive at constant speed for long.
void rapid starts and acceleration, se-
vera braking, overloading and high-speed
driving on rough roads.
& Downshift when climbing hills o avoid
siraining the ine.
® First service due at 7500 md?is or 7%
months, whichever occurs first.

Toyota 1000 & [Don't exceed 55 mph; don't drive at con-
stant speed for long; avoid full-throttle starts
and hard stops.

* [Don't drive slowly with transmission in
high gear; don't tow for first 500 milas.

& First service due at 10,000 mulas ori2
manths, whichever oceurs first™

Volkswagen 600 * Don't use full throttle; don’t overstrain the
ine.
irst serwca due at 7500 miles for gaso-
Hn& engines'", 1000 miles for diesels,

Volvo 1200 ] Dnnlgl:anmgngm._dm‘tmaﬂ'ﬂm-
down gear of an automatic fransmission.
. lFiI'Sl service due between 600 and 1200
miles.

{1} If vehicle sees severe use, cut this ime in half.

{2} Cut this time 1o 3000 miles or 3 months if the vehicle is used under severe conditions or
has a turbocharger.

(3) For the Chevette diesel, the first service is due at 3750 miles or 12 months, whichewver
occurs first, under normal use; 2000 miles or 3 months under severe use. For the 6.2-liter
diesel, the first service is due at 5000 miles or 12 months, whichever occurs first, under
normal use; 2500 miles or 3 months under severe use. For Chavy Nova, the first service is
due at 10,000 miles or 12 months, whichever occurs first, under normal use; 5000 miles or &
months under severe use.

Finishasd
" _ {4) Cut this time to 3000 miles or 3 months if the vehicle is used under severe conditions.
MName {5) First service due on turbocharged engines at 5000 miles; cut time 10 3000 miles or 3
Straat l‘I'H:Irr!jiirt‘l_S fior both nonturbo and turbocharged engines if the vehicle is used under severe
CONQons.
City (6) Cut this to 5000 miles or 6 months if the vehicle is used under severe conditions. First
State Zin, service for diesel engine is 5000 miles or & months, whichever occurs first—2500 miles or 3
{plaase print) ' manths under severe condifions.

[36
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ANNOUNGING A
BREAKTHROUGH
IN OIL FILTER
TEGHNOLOGY.

The Lee Two-Stage Maxifilter.
It's a clean breakthrough. That's fact, not opinion. In standard
laboralory tests for filtering etficiency against
other leading brands, Lee won hands down. The others
left as much as 55.8% more dirt in the oil.

REVOLUTIONARY TWO-STAGE DESIGN.

Lee adds a second filter for the extra protection
today's harder working engines demand. The Lee Maxifilter will
ettectively trap dirt as small as one-fifth the width of a
human hair. If you want maximum protection. If you want cleaner oll,
cleaner than it's ever been betore, change to the
incredible Lee Two-Stage Maxifilter,
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CAN YOU
STILL DOIT

YOURSELF?

Whut you can touch
and what you should
leave alone on the
high-tech new cars.

here was a time when some-
one who simply knew about
cars could repair most any
machine on the road. To-
day’s new cars, though, are
much more complicated. Tremendous
technical advances in the last 10 years
allow automakers to build vehicle sys-
tems of entirely new designs, and while
some are easy to repair, others are
quite complex. Which jobs can you do
yourself and, even more important,
which ones should you avoid?
The answer to that question depends
a great deal on your own abilities and
experience as well as the tools and
information vou have available.

Maintenance jobs

Systematic vehicle maintenance is al-
ways a great way to prevent problems
before they start. For the most part,
you ean still do the repular service
voursell. Most Saturday Mechanies tell
us that the first task they ever attempt-
ed was changing the oil and filter. For
the noviee driveway mechanic, this
kind of basic maintenanece is the right
place to begin. But before you just dive
right in, be certain that you know what
you're doing. You'll find PM's general
maintenance guide (Care And Feeding)
on page 174 in this issue.
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Check your owner's manual so you
know exactly what checks or services
are required at every interval and see
to it that they're carried out. Keep a
detailed written record, along with re-
eeipts. Thiz iz particularly important
while your car is under warranty. The
maintenance chapter of your ear’s fac-
tory service manual will also help you
determine what work is necessary.

Minor electrical repairs
Light bulb and headlight replacement
is a straightforward job, well within the
abilities of the novice. For some cars,
you may need special serewdrivers to
loosen retaining screws, but aside from
that, most bulb replacements are still
simple tasks,

If you have a test light and some
knowledge of electricity, you can locate
open circuits in conventional wiring,
stich as that used for taillights, horns,
heater motors and radios. If you have a
more advanced knowledge of electricity
and a volt/ohmmeter, you can solve
charging and eranking cireuit prob-
lems. You'll find specific instruetions
for this type of diagnosis in PM Satfur-
day Mechanic articles and your shop
manual.

If you find that you must pet a
professional mechanic for starting or
charging system work, make sure he's
equipped with a load-test device, a
professional battery charger and con-
ventional electronic diagnostic tools,
including voltmeter, ohmmeter and
ammeter. If vour battery discharged
without cause, you might want to ask
him how he will determine whether the
alternator or voltage regulator is caus-
ing the problem. He should tell you that
he'll “full field” the charging system.

Electronic control systems
Regular readers of Saturday Mechanic
now realize that engine computer sys-
tem diagnosis is well within the reach of
many home mechanics. This is due in
part to the system's built-in diagnostic
capabilities. When the diagnostic mode
ia triggered, it displays trouble codes,
directing you to faults in a certain
component or subsystem,

For Ford and GM, you need a shop
manual to pinpoint faults, and for u
carbureted Chrysler you need a special
tool to read the codes and perform some
troubleshooting operations.

In a few isolated cases, the trouable-
shooting routine for a given code calls
for plugging in a new part that is known
to be good. This can be an expensive
method for the driveway mechanic
since you don't have your own parts
department, and electronic parts can-
not be returned to the auto parts store.

A strietly hands-off item is the com-
puter itself. While home-computer
buffs replace chips in their micros und
minis, this isn't possible with automo-
tive computers, as plug-in connectors
are not used.

The difficulty of diagnosing and re-
pairing the various computer systems
now used to control some suspension,
braking and steering components var-
ies widely, Some of the computer sys-
tems have built-in diagnostics, some
don't. Part-substitution troubleshoot-
ing technigues make this job tough for
Most New car owners,

For the time being, it's probably best
to see your dealership for disgnosis of
more complicated electronic systems.
It's not that this work is so difficult;
most independents have just refused Lo
pet involved,
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I =ngine fault diagnosis

Great Timing

PM survey of organizations lhat
n or lease large numbers of
cars, light trucks and vans reveals that
most are servicing their vehicles ac-
cording to manufacturer recommended
maintenance schedules. You might
think that fleet operators, who often sell
off vehicles long before useful service
life has ended, might shortcut their ser-
vice intervals. But the fact is that many
are following manufacturer severe driv-
ing maintenance recommendations.
Frito-Lay is typical of the companies
questioned. According to a spokesper-
son, "Most of our cars and light trucks
are used under stop-go city traffic and
with the engine idling—that is, under
driving conditions defined by the manu-

e

Regular maintenance performed at the
proper intervals iz vital to every car’s heaith.

facturer of these vehicles as severe. We
find that changing engine cil at three
months or 3000 miles and performing
other maintenance according to the se-
vere operational guidelines laid down by
the manufacturer is the best preventive
medicine for our cars and trucks.”

Although vehicle manufacturers are
in agreement concerning what consti-
tutes normal driving conditions, they
sometimes differ in concepts of severe
driving.

For example, Chrysler, Ford and Nis-
san say that sustained high-speed driv-
ing during hot weather is severe. On the
other hand, GM, Honda and Toyola
don't consider hot weather as a criteria
in the definition of “severe.”

Since the way in which a car is operat-
ed is the key element concerning how
often maintenance should be per-
formed, car owners should be acquaint-
ed with the exact way each manufactur-

er defines severe driving conditions.

In addition to following the mainte-
nance schedule recommended by the
manufacturer, there are other things to
do that help prolong the life of your car,
ward off sudden failures and keep it in
safe driving condition, To make sure
each of these imporant checks are
performed, we recommend that you do
them as specified in the chart.

INTERVAL WHAT T0 DO

When filling the » Gheck engine odl levei,

fuel tank & Check coofant level in coolant racov-
ery tank.
# Fill windshigéd washer fluid contain-
er, Il necassary.

& Chack tire pressure (inclsde spare).
gxaming tires for cuts and abnormal
wear.

& Check that alk lighls wark.

® [Check ground beneath parked car for
Fluid leaks,

Twice yearty  ® Check power steenng fuid fevel,

{spring and fali) » Check brake fluid level,
& Check automatic transmission or
manual fransmission Huid kevel
# Check Tukd level of hydrawlically
operated clutch
 Check fluid level in rear axde.
& Check profection level strength of
coolant.
# Inspecl drve belts
& [nspect radiator, heater and adr-
congditipner hoses
® [nspect exhaust sysiem components
for rust-throwegh; retighlen clamps.
# Rotale tires il mileage traveled since
last rofation contorms with tire many-
facturer rotation recommendation
(swally after the first 7500 miles and
every 15,000 miles thereafter).
# Examine fwd axie boots for
cracks, leaks.
# Examing battery and starier modor
cable terminals for coprosion

® Inspect brake lines lor cracks, in-
speci brake pads/linings for wear (da
thig twice a year if mosi driving is stop
and po).

& Lubricate all lock cylnders.

& Lubricate body points: door hinges,
hood hinges and latches, trunk hinges
and latches, fuel door hinges.

& Lubricate door weatharsiripping.

® Tesl ability of parking brake and Pank
position of automatic transmission 1o
hold.

# Flush underbody with water and
ciean off mud and salt buildup.

Be aware of following sbnormal cond:-
fions if they develop:

& Vibration

® Brake pedal sofiness and brake noise
* Steering whesel pull

& Automatic transmission noise of
Hipping :

® Clutch chatter or siipping

® Exhaust sysbem roar

* No hom

& Windshield wiper sireaking

& A warning lght that comes on or a
waming gauge that shows an abnormal
reading

Once a manth

Yaarly

While driving

Determining the cause of an engine
performance problem  like stumble,
hesitation, poor cold driveability, back-
fire or any number of other symptoms
iz one of the most diffieult tasks that
any car owner can attempt. It requires
a logical, systematie approach based on
extensive knowledge of how the vari-
ous eomponents interact.

This job should not be attempted by
the novice home mechanic. But if
you've been working on cars for a num-
ber of years and have a specific guide
for troubleshooting the problem, either
in a shop manual or one of our Saturday
Mechanic articles, it's worth giving it a
tey. If vou fail to pinpoint the fault, it's
best not to start replacing parts at
random, You may not solve the prob-
lem, and vou'll undoubtedly spend a lot
of money.

When looking for help, choose a me-
chanic who is equipped with recent-
maoilel engine diagnosis equipment. To
accurately diagnose new cars, he must
have an oscilloscope, a 4-gas analyzer, a
eylinder leakage tester and a full range
of conventional mechanical and elec-
tronie test instruments,

Internal engine repairs
In some ways, internal engine repairs

| can be easier than diagnosis because

there are definite mechanical symp-
toms and specific procedures for the
work. For many engine repair jobs, a
knowledge of precision measuring tools
and engine assembly techniques is re-
quired. If you've never attempted this
type of work, start with something less
challenging, like replacing an intake
manifold gasket or rocker arm. A sec-
ond step might be cylinder head or
timing belt removal and replacement.
Only advanced mechanics should at-
tempt bearing and ring work or com-
plete engine overhaul, especially since
thiz almost always requires engine re-
moval on new front-wheel-drive cars.

Even among pro mechanics, most
don't get involved in internal engine
repairs beyond the cylinder head re-
move-and-replace level, Many, howev-
er, have developed a relationship with
an engine rebuilder they trust. They
will remove your engine and deliver it
to the rebuilder or, with large-produe-
tion rebuilders, exchange your engine
for a fresh unit,

Automatic transmissions

A number of relatively minor automatic
transmission problems can be solved
without removing or disassembling the
unit. Factory shop manuals cover main-
tenance and repairs, including fluid and
filter replacement, linkage adjustments
and simple external serviee work.
While these techniques won't solve ev-
ery transmission problem, they are

POPULAR MECHANICS ® MAY 986
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s — Everything to keep your

Your chaice each

1-97 K MART SALE PRICE

—1.00% mrR's RERATE

97: NET COST AFTER REBATE

Raindance* Car Wash — Concentrate or
powder, washes off dirt and keeps the shine
for up to 40washes. Qur req. 297

turtie wax

turtie wax

Sale 97€C  Turtie wax' Ru bbing or
Polishing Compound — Cleans and shines
duil finishes. Your choice. Our reg. 197

Sale 1.47 Turtie Wax Vinyl Top
Cleaner — Deep cleaning action renews and
preserves. Qur neq. 1.97

1 Turtle Was  Vinyl Top Wax. Sale 187

13 az. et wi

= 1.00% wrrsrepaTe

Z 99 NET COST AFTER REBATE
Armor All* Protectant — Protects rubber
, plastic and finished leather against
ing. cracking and dulling. Our reg. 5.57

Armor All 32 ox. Refill — g.ﬂ' bess 5200 mifrs®
rebate. Price after rebate $4.47

L] u.l.f
B




car up and your costs down.

 DEXROMN 4

29.97 K MART SALE PRICE

= &.00% mFf s REBATE

25.97 NET COST AFTER RERATE Sale 97¢€ automatic Transmission
Interdynamics Air Compressor Fluid — Dexronor Type F. 32 ounces.
Carnpact. 12-volt. delivers up to 200 pounds Available in most stores.
of pressure, Model #CFP200. Our reg. 3788

. | 11.97 cwsrrsucemce

| = 2.00% wmrRs REBATE

9.97 NET COST AFTER REBATE
Sale 1.00 sandable Primers —For | GE* Halogen Powerplus ™ Headlamps —
cm‘urﬂ?up.mrm'ymg gray or red oxide. | HE024 dual round or HB054 dual
Our reg. 22 |  rectangular. Our reg. 16,88 - 1788

2-47 ! K MART SALE PRICE

"~ MFRSREBATE

1-91 NET COST AFTER REBATE

Anco’ Wiper Blade or Refills — One blade
or twia refills, sizes for many domestic cars
and light trucks, 15, 16 or 18 inches,

Our req. 4.17 - 457

atw K MART SALE PRICE

—2.00 K maRT REBATE

s-w MET COST AFTER REBATE
Bondo" One Gallon Body Filler — Easy to
work with, fixes dents, holes and scratches,

{ Qur reg. 13.97
| Rebate subject to K mart stipulations.

T ] L
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e sow=er  Don't just sit there,
"m'"aéometo K mart and save.

[lglijaar eeliiigi

Sale 24.97 western Style Truck Sale 29.97 Designer Plush Pile

Seat Covers - Cotton blend for bucket Seat Covers — Soft acryhc for high and low
seats or small and large bench seat in back bucket seats in choice of colors. Our
choce of colors, reg. 39.597

Style and manifascturer miny wany Manulacturer miny wary

Sale 15.97 peiuse Velour Seat Sale 15.97 siack and Decker
Covers — High or low back buckets or Car Vac — Powerful, with reusable bag.
bench seat in choce of colors, crevice toal and 16 Toot cord. Model #9510
Our req. 23.97 Our req. 2288

Sale 3.00 Seat Cushion — Hide in

comfort with a wire spring constructed

aircool cushion. Our reg. 4.47
King Size Seat Cushion. Sale 6.00

., USE OUR
Lty



You'l like the prices

they carry.

ale 89.97  Truck Bed Tool Box
Its small or wide beds. push-button lock,
rotects your tools

e and manufacturer iy vary

ale 49.97  Kar Rite 963 Hardshell
ar Top Carrier — Aerodynamic design, 15
Jbic feet capacity. fits most cars, opens
om either side. Qur reg. 59.97

elune 964 Hardshell Cartop Carrier
| cubic foot capacity. Sale 7997

Sale 79.97 1woTon Garage Jack
Heawy-duty professional quality, lifting
range of 5% to 199" steel swivel casters

Our reqg. 9997

Sale 25.97 twoTon Compact Jack

Light-weight steel construction, lifting
range of 5" to 144" Our reg. 35.97

Availalie in most stores

xﬁﬂﬂe

Model 963

Sale 169.00 Heavy Duty Trailer Kit

- 1060 pound capacity, ready to assemble,
stop/turn signal lighting and coupler
included. Our req. 199.00
Heavy Duty Fender Kit. Sale 8.97 pair

"
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Sale 19.97 JFx-140 4" Dual Cone
Speakers — 60 watts peak. 30 watts
continuous power capabiiity. compact size,
Cur reg. 2497

Sale 79.97 30336 x 9 Triaxial
Speakers — 75 watts output. 12-ounce
magnet. Jur reg. 109.97

Availabli in most sTores.

Sale 79.97 J3023 6" Triaxial

Speakers — 75 watts output, 20-ounce
magnet. Our reg. 99.97

Sale 88.97 cs-2000 amFm
Cassette Stereo — High sensitivity,
electronic tuning, digital LED readout, auto
stop. B station presets, drift-free reception,
maore. Our reg. 119.97

Sale 119.97 cs-a000 amFm
Cassette Stereo with Auto Reverse — High
sensitivity, electronic tuning. digital LED
readout, B station presets, drift-free
reception, balance/fader controls. more. Our
reg. 139.97

,» USE OUR
Lutyccticy
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Sale 59.97 amrrss Equalizer/
Amplifier — 50 watts with dual power
meters, LED slide controls, built in fader.
Qur reg. 79.97

Sale 89.97 avxa3z TR AMFMY/
MPX Cassette Stereo with Quartz Clock —
12 station memory, LED readout for
frequency. time, and functions. auto seek,
many maore features. Qur reg. 10997

Sale 109.97 avxs3s Deluxe ETR
AM/FM Cassette Stereo with Clock — Auto
reverse, 6 preset station memaory, four-way
fader. many more features. Our reg. 139.97

SPARKOMATIC

Sale 27.97 «kszz65v 3-way
Speakers. Our reg,. 34.97

Sale 29.97 ks 22696 x 9 3-Way
Speakers. Our req. 34.97

Both feature combination air suspension
woofer. dome homn tweeter and midrange
drivers, 20 oz. magnet. up to 50 watts
output. Style may vary

5K 206 5" Door Mount Speakers Sale 19,97
{NOT PICTURED)

SK 2069 6 x 9 Deck Mount Speakers Sale 21.97
(NOT MICTURED)

Available in most sfores

PROGRAM

Sale 139.97 sgr3t7 eTr amFm
Stereo with Five-Band Graphic Equalizer
— Prograrmmable memory, slide controls,
auto reverse, metal tape selector, LED
digital time and frequency readout. DNR
noise-reduction. mamy more features.
Our reg. 15997
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New at A mart KE- i

\ Whistler 2 B

Detectors are not avadable in CT and VA
) PIONEER’ MWHISTLER
Sale 23.97 7s-1011 4" Maxxial * Speakers — Door mount, Sale 69.97 wH-2 compact Radar Detector — Piugs into
dual cone speakers, 30 watts output. Our reg. 2797 lighter, blocks interference signals, automatic. Our reg. B9.97
dseili!mgtﬂw;s-ma& 6 s r:‘!'mngf i Sneske msagm ge 99.97 W1-3 Superheteradyne Radar Detactor —
watts output. Our reg. 64.97 g @mmm:mm high sensitivity. plugs into lighter.
Sale 149.97 «kei1i11 Electronic In-Dash AM/FM Stereo
Cassette — SUPERTUNER IIl.* auto tape replay/auto eject, 18 Sale 139.97 wH-5 Spectrum™ Remote Radar Detector —
station feather-touch presets, tape guard, amber night illumination, High performance, precise tuning minimizes false alarms.
auto up/down seek and local seek, much mare. Our reg. 189.97 Our reg, 169,97

On sale May 1 through May 14 at most K mart stores across the U.S.A.

USE OUR
watey




Rules of the road.
| Don'’t settle for l ap Monroe.

Or pay more than this.

For well-engineered suspension replacement products,  Gas-Matic* Struts — Sale 119.00 -139.00 per pair,

you want Monroe. And the place to get them is Kmart.  installed, fronts only, depending on make of car. Mfr's rebate $10.00
Because you can't beat Monroe for quality, and you can't  per pair*

beat K mart for savings. Load Handler Coil Springs — Sale 84.97 per pair, installed,
Gas-Magnums ""— Sale 23.97ea. carryout Sale 28.97ea.  for many cars.

installed, for many light trucks. Mfr's rebate $6.00 per pair®

Gas_Mzti N_ SEIE 'IE.ET“ ﬂl'l'fﬂut Sale Zﬂ.mea Instatiation avadable at stores with service centers onky.

Additional parts and service extra,

installed, for many U.S. and import cars. Mfr's rebate 56.00 per pair® *Rebates subject to manufacturer's stipulations

Look for these and many other values during the K mart National Car Care Sale.
On sale May 1 through May 14 at most K mart stores across the U.S.A.




easy enough for most driveway me-
chanies to handle,

Complete auto trans or transaxle dis-
assembly and rebuilding can be ex-
tremely eomplicated and is not a good
job for the driveway mechanic to under-
take, new car or not. Assembly some-
times requires difficult techniques that
are nearly impossible to do without
special tools.

Manual transmission service is defi-
nitely tougher on new cars, Front-drive
cars generally require engine removal
for clutch service and the transaxles are
complex mechanisms. Even rear-drive
cars have become harder to work on.
Transmissions using rail-type shifters,
instead of external linkages, require
special fixtures for reassembly and may
be too tricky for your own garage work-
bench.

Other drivetrain repairs
Replacement of a driveshaft single uni-
versal joint requires a special tech-
nique, but with step-by-step instrue-
tions, the job is certainly within the
geope of an experienced Saturday me-
chanic. Changing the double-cross con-
stant-velocity universal joints used on
some rear-wheel-drive cars iz only a
little more difficult.

The constant-veloeity joints used on
most front-wheel-drive cars can be ser-

viced by an experienced work-at-home
mechanic. The difficulty of servicing
the CV joints and their protective boots
varies significantly from model to mod-
el, 80 check your shop manual and past
issues of PopUuLAR MECHANICE before
pulling things apart.

Differential service, either on a rear-
drive third member or in the ring-and-
pinion section of the transaxle, is best
left to professional rear-end shops to
handle.

Brake system

The replacement of worn dise brake
pads or drum brake shoes is reasonably
easy and well-suited to the experienced
driveway mechanie,

In fact, on recently produced cars,
brake pad replacement is very easy, but
when brake pads wear down to their
metal backing plate, caliper and disc
damage usually results. Replacement
and repair of these parts is usually
maore difficult, and, if you are uncertain
about the proper procedures, it's best
to leave the job to a professional.

The same precaution applies to re-
pair of brake hydrauliec problems. While
leaking tubing or hose can be replaced
quite easily, caliper leaks and master-
cylinder problems are more difficult.
Replacement of these components can
be done by experienced car owners, but

rebuilding of the units requires special
care Lo ensure safety.

All hydraulie repairs necessitate the
bleeding of air from the brake system.
For this you'll need a helper or a special
bleeding kit. Professional mechanics of-
ten are equipped with a power bleeding
device that can help push the air out of
every nook and cranny, and home-use
kits of several designs are available at
auto paris stores.

Suspension and steering
Steering and suspension repair is a
suitable task for the average home
mechanic. Replacement of worn ball
juints and tie-rod ends is still something
you can do in the driveway, but special
tools are required in most cases. Often,
those tools can be rented at auto parts
stores.

Replacement of a complete steering
box is a direct bolt-on, but rebuilding
the units, particularly power-assisted
ones, can be difficult and is best left to
an experienced pro.

Shock absorber replacement is easy
if the nuts and bolts haven't rusted
excessively. It's still one job you can
tackle at home. MacPherson strut re-
placement is trickier, since strong coil
springs require very careful handling,
but it’s still possible for the experienced
home mechanic. M
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KIT CAR WAX. PROTECTS AS HARD AS IT SHINES.




It’s here, pocket-size radar protection.

Imug'ir'u: asuperbly crafted electronic
instrument, powerful enough to
protect against waffic radar, miniatue-
ized enough to slide into a shin pocket,
beautiful enough o win an inter
national design award,

Small means
nearly-invisible protection

That could only be PASSPORT,
It has exactly what the discerning
driver needs, superheterodyne
performance in a package the size
of a cassette ape

This miniaturization is possible
only with SMDs (Surface Mounted
Devices ), micro-electronics common
in satellites but unprecedented in
radar detectors. It's no surprise that
such a superlative design should be
greeted by superlatives from the
EXHITS

"In a word, the Passport is a
winner, said Car and Driver

The experts report excellent
performance, Simphy switch PASSPORT
on and adjust the volume knob
Upon radar contact, the alent lamp
glows and the variable-pulse audic

Small means
the size of a cassette tape

begins a slow waming: "beep” for X
hand raclar, “brap” for K band. Simul
taneously a bar graph of Hewleu-
Packard LEDs shows radar proximiry.
As vou get closer, the pulse
quickens and the bar graph lengthens
Should you want to defieat the audible
aming during a long radar en-
counter, a special switch provides
silence, yet leaves PASSPORT fully
armed for the next encounter A
photocell adjusts alent lamp bright-
ness to the light level in your cac
PASSPORT was designed for vour pro
tection and your convenience.
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In PASSPORT, 102 SMDs (dght ) do the work ol
ordinary transistars, resistors and capacitons,

PASSPORT comes with a leather
case and travels like a pro, in your
briefcase or in vour pocket —to the
job for trips in the company car, on
airplanes for use in far-away renals,
Just install on dashtop or visor, then
plug into the lighter PASSPORT keeps
such a low profile. It can be on duty
without anyone noticing,

Small means
an easy fit in the briefcase

One more PASSPORT con-
venience — cill us direct. It's toll free,
We make PASSPORT in our own
factory and we'll be happy 10 answer
any questions you may have. If vou
decide to buy, we'll ship vour
PASSPORT within 24 hours by UPS,
and we'll pay the shipping. For an
extra $6.00, Federal Express guaran-
tees 48-hour delivery,

If vou're not satisfied within 30
days, return PASSPORT, We'll refund
vour purchase and vour return ship-
ping costs, There are no hidden
charges.

Isn't it time for a PASSPORT of

vour oam?

$295 (OH res. add $16.23 tax)

Slighely higher in Camacla

&=

01986 Cincinnal Mictosave, Inc

|

PASSPORT

RADAR-RECEIVER

Call Toll Free 800-543-1608

Cincinnati Microwave
Department 2685

One Microwave Plaz
Cincinnati, Ohio 45296-0100



astwood AUTO BODY

REPAIR SHOP

.. A. Spot Weld
Perfectly In 6 Seconds
Make Fast, Distortion-Free Welds
Spot welding has some distinct advantages.
1t's very fast — a few seconds for a sound
weld. Because the heat is confined to a small
area (the %* diameter electrode) it avoids
warpage or distortion. Allows for accurate
control that lets you make consistently
uniform welds.

Easy to Use — Even for Beginners

Hook it 1o the electrode holder of your A.C.
arc welder (set at 50 amps) and ground to car
body. Just pull back trigger to retract
electrode, line up weld point and press head
against the metal. Metal must be free of rust,
paint or grease. Release the trigger and allow
the electrode to contact the metal and glow
for 1-2 seconds. Then raise the electrode with
the trigger and allow an arc to form a molten
puddle of metal (always use welding goggles
or shield). Each weld takes about 5-6
seconds. Auto manufacturers used spot welds
to build your car; you can restore it with the
same authentic technique.

Converts an Arc Welder to a Spot Welder
It welds any steel between 18-26 gauge.
{Auto body sheet metal is between 18 and 22
gauge). Ideal for welding replacement panels,
floars, brackets, clips, braces, etc. Welds from
one side so it can even do blind panels that
ordinarily can't be spol welded. Comes with
two pressure heads — four prong for control
on flat areas and two prong for reaching into
edge and recess work. Proper replacement
electrodes available through Eastwood, Gun
comes complete with connection wire, spare
electrode, 2 pressure heads and complete
4355 Spot Weld Gun — $35.95

4321 Package 10 electrodes — $9.75

4343A Powerpack for welder-$109.00

B. Body and Fender Tool Kit

Professional quality body and fender tools
work as a comfortable extension of your
hand. The feel is just right — so are the
results. Fairmount uses the correct alloy steel,
which is drop forged and heat treated for
tough body shop use. Then each piece is
hand-ground and polished to the perfect
shape for body work, as well as balanced for

predictable bounce-back (unlike inexpensive
models which bounce all around), The dollies
fit naturally in your hand to back up the
hammer blows, On rough areas our sharp
English file (with holder) smooths the high
spots and shows low areas which need work.
The eight-piece set includes: 2 Hammers,
158G and 150G; 2 Dollies, General Purpose
and Toe; Light Dinging Spoon; 147 Flat
Flexible Body File; Adjustable Metal Holder
and a copy of The Key to Metal Bumping.
1324 8-Pc. Body & Fender Tool Kit—$99.00

C. Magnetic Welding Jig Holds
At Many Angles
Setting up a weld is easy with our magnetic
jig. Has over 12 1bs. of holding power —
enough for most sheetmetal or tubing jobs,
Housing is 4" by 2" by %", with permanent
magnet enclosed. Accurately reproduces 30°,
45°, 60°, 75°, and 907 angles.
6523 Magnetic Jig — §14.95

Two or more — each $13.95

D. Flangers For Flush Fit
Panels

Adjust tool to metal thickness, llange repair
area and lay in patch panel. Lets you weld
flush with body metal, which minimizes
grinding and filling. Works in tight areas and
on sharp curves. Perfect results with very little

effort.
6286 Panel Flanger — $29.95

E. Smooth Dented Body Panels
In Minutes

Just attach this 97, 18 pauge stainless steel
disc 1o your heavy-duty body grinder and
you'll level stretched metal to its oniginal
factory-smooth shape, The secret’s in the
unique blade that creates heat 1o shrink metal
back into shape. It has a %" arbor 1o fit
standard grinders {maximum speed B000
r.p.m.; 5000 r.p.m. ideal).

7001 Shrinking Disc — $29.95

F. Convert Your Arc Welder

For Mig-Like Results

Most arc welders have been designed for
joining 4%* metal; our stitch welder
attachment controls welding heat to produce
smooth, even welds on body panels — limits
distortion and burn-through.

The current’s directed through an electrical
solenoid and diode circuit. The solenoid,
which pulses thousands of times per minute,
gives you normal welding amperage while
allowing you to weld thin pieces. Although
the arc never appears o break, the
reciprocating electrode action pulls the
electrode in and out of the weld puddle to
limit welding heat.

Welding's easy: once you strike the self-
starting arc, lay the rod on the metal and let
the machine do the work. Resulting bead is



smooth and even, with slag coming off in
large pieces, Easy to master with practice.
The stitch welder’s five foot power cord
attaches to any A.C. arc welder’s electrode
holder {must run at 80 amps or less). Uses arc
welding rods up to 3/32" steel and stainless.
Tool body cast aluminum with vinyl
insulated grip for positve control. Electrodes
held with set screw and can be easily
replaced. Designed for years of trouble-free
SETVICE,
4369 Stitch Welder — $49.95
4372 Arc Welding Rods (2mm dia, 3 Ib. pkg.
approx 120 rods) designed with special flux
for welding sheetmetal — §9.95
d4343A Powerpack for stitch welder-$109.00

‘Welding gloves — your hands deserve the
right protection.
9612 Gloves — $8.95

G. Nibbler Cuts Metal Fast

Owr nibbler cuts curves, straight lines — any
shape you need. Leaves flat, no-distortion;
burr-free finish. Uses less effort than ordinary
snips. Chromed steel construction with
cushioned vinyl grips. Heat-treated tool steel
jaws. Cuts up to 18 gauge steel, 16 gauge
aluminum. Jaws replace easily.

6281 Nibbler — $28.95

6284 Replacement Blades (pkg. 2) — $9.95

H. Fabricate Panels With A
Sheet Metal Bender

Will form 0° angles in 20 gauge up to 187
wide. Bends heavier gauge metal in smaller
widths. Great for reproducing body panels,
covers, etc. All-aluminum. Bolts or screws (o
workbench,

6260 Bender — $29.95

6261 Clamps — 54.50

I. The Ultimate Guide For
Home Arc Welders

At last — a welding book that explains tech-
niques in plain English. Takes all the mystery
out of arc welding. Also gives a guide for
selecting the right welder for specialty jobs.
Many sample weld beads analyzed so you
can improve your work, Over 170 pages.
6630 Electric and Gas Welding — $8.95

J. Cut Spotwelds In Seconds

Remove spotwelds without cutting through
the lower panel. %" arbor has adjustable pilot
to insure perfect cuts without damaging
metal, Pilot pops out slug after cutting. Works
on air and electric drills {900 rpm max) with
4" chuck. Use with sheetmetal up to 3/16%
3219 Spotweld Cutter — $12.95

3220 Replacement Cutter — $4.50

K. Sandblast Away Rust

Our sandblaster is field proven (thousands in
use) and priced right. This sandblaster gives
vou the ability to remove rust, scale, paint
and corrosion in minutes, Also doubles as air
gun/degreaser for cleaning parts.

The Eastwood sandblaster package
includes all-metal power (same as used on
our larger units), ten foot hose, 14" pickup

L. Electric and Gas Welding

tube, spare nozzle and complete instructions,
Just attach to 1 HP compressor, insert pickup
tube into sand or other abrasive and you're
ready.

8532 Sandblast Gun — 530.95

9536 Blast Hood w/Replacable Lens -$19.95

L. Remove Rust Without
Harming Good Metal

Oxi-Solv removes rust and corrosion fast on
any metal, Just spray, dip, or brush on and
see it work!! Oxi-Solv is non-flammable,
non-toxic, non-caustic and odorless.

Extra bonus: After removing rust, Oxi-Solv
gives a zinc phosphate coating o meital for
better paint adhesion. Reusable.

3430 Oxi-Solv, 16 oz. — $8.95
3432 Owi-Solv, 1 gallon — 524.95

K.

& 1986 Easthill Group Inc.
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TO ORDER CALL TOLL FREE

1-800-345-1178

IN PENNSYLVANIA: (215) 644-4412
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The key to making
repair work simple is
the information found
in service manuals.

u've heard it from us time

and time again: Befer to

your factory service manual

for exact specifications and

procedures. It may look like

the easy way out for the article’s au-

thor, but the fact is, that thick book

may well be just as important to getting

the job done right as any wrench in
your tool chest.

For the new car owner who would
like to perform his own maintenance
and repairs, the shop manual is a vital
key. Most cover service procedures for
a single year and single model of vehi-
ele, with different sections for body/
chassiz, electrical, suspension and en-
gine repairs,

With the widespread use of comput-
ers to control engine and accessory
functions, the factory manual becomes
even mare precious. Onboard self-diag-
nostic svetems included on new cars
will note and store malfunctions in the
memory section for later retrieval,
Regular readers of the Saturday Me-
chanic series know that a dashboard
indicator light or voltmeter is all that's
needed in many cases to track down
problem areas., With the full listing of
trouble codes and their followup rou-
tines, a driveway mechanie can diag-
nose many of his ear’s malfunctions.

POPULAR MECHANICS ® MAY | 986
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BOOKWORM

SHOP MANUAL SOURCES

MANUFACTURER ORDER FROM PRICE
AMC/Jeep Renault AMC/Jeep Fenauf dealed or Mynad Encore. Alliance & &T—
Services, BBAS General Dv., 522 90 Eagle
Plyrnouth, MI 48170 Jeap Grand W r—
£33, 440, all other |s—%36 75
Alla Romeo Parts Degt., Alla Romeo Inc., 250 Sylvan £a0
#ve , Englewood Cltls, NJ OF
Buick Sarvice Publcations, Buick, PO Box £75. 525 additional for
1801, Flant. M1 48501 Dinder
Cadillac Holm Inc., PO Box 07130, Deirod, M Al modeis $30, excepl
48207 Camarron, which ia §25
Chevrolet Helm inc., PO Box 07130, Deiros, M1 Asiro & 510 light truck—815; van
48207 & pickug ruck—3 18,
Sprnt—5158,50; Chay-
ette—3522, Cavalier &
Cofabmty—8&2]; Camara.
Cagrice, El Caming &
Mente Caro-—3525
Chrysler Corp. Chrysler Carp., o'o Dyment Dedrbuiion 230
Sannce, 20026 Progress Dr
Strongswille, OH 44136
Ford Motor Co. Halm Inc., PO Box 07120, Detroit, M AN models 535, recept The
4B20T [oliowing: Aeroslar—E48,
Bronco—541; Mothur—§63
Beonco il & Ranger—E70
Honda Honda dealer $24.95
lsuzu ISuzu, c'o Ralail Pubicatons, 2300 Pellissiar LR TS
Place, Whittier, A S0601
Mazda Marda dealer B2000-—520 00 323—£34 35,
AX7—336 70
B26—538 B0
Mercades-Ban Senvice Publications. Mescedes-Banz of Engine manual—approx
MNorth Amedica Inc_; 1 Mercades De . chaasis and body
Montvale, NJ OTE45 manual—approx. $40 (Note
hdarnsals will nat be available
befone Oclobar 1986.)
Mitsublshi Mitsubishi dealer or Service Pubéca- S04 95
ftions., Mitsubisii, 10540 Talben Ave.,
Fountain Valley, CA B2728
Nissan Missan deales or Pendant Indusines, PO 524
Box 387, Harbor City, CA 90710
Oldsmobile Lansing Lihographers, PO Box 26128, Toronade—E31; Cuslom Crusser,
Lansing, Mi 46008 Cutlass Suprema, Culiass Salon &
442 —E35: Calais,
Cutlass Ciera. Daita B8
Firenza & 38—3552
Pontiac Halm Inc.. PO Box 3518, Highland Park, Mi 48303 L]
Subaru Sulany disaler &7
Toyola Allad Graphica. 750 Waest Viciona St £29.95
Complon, Ci 90220
Yolkswagen Violk=wagen Sendce Manuals, Hnbert 32425 - 349.95
- Beniley Inc., 1000 Massachuset an
den., Cambridgs Mﬁﬂ?ﬂ& model and yoar
Volva Pubhbcations Depl., Volvo DL—E48B; TA0—575:
Rocklegh, NJ 07647 THO—59s
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BOOKSTORE
OF HOW-TO
INFORMATION

Auto Repair
Manual '80-'88
Covers more than
1,900 domestic car
models, with over
55,000 essential
service specs and
repair facts and
2500 diagrams,
cutaways and quick-check spec charts. Updated
section on fuel and ignition systems for the do-it-
yourselfer. Considered the “Bible” of auto repair
and maintenance, (B-1906—§21.50)

TO ORDER Send your name and address
with check or money order to: Popular
Mechanics, Box 1014, Radio City Station,
New York, NY 10101. Please specify the
proper “B” number.

Popular Miechankes i & publication of Hearsl Magazines, 8 Divd-
sion of the Hearst Corporation.
i 1985 The Hearst Corporadion. All rights reserved.

Impertied Car Ke-
pair Manual '78-'85
Comprehensive infor-
mation on cars by 2§
' foreign manufacturers.
Over 1,300 pages. Cov-
¢ ers all areas including
| cooling, electrical and
exhaust systems,
brakes, steering, sus-
pension, ignition a.nd transmission. (B-1904—
$25.00)

Light Truck & Van = 1""_
Repair "79-'85 1,200
pages of information on
AMC, Chrysler, General
Motors and Ford trucks
and vans. 2,000 illustra-
tions plus step-by-step
instructions for the

engines, brakes, sus-
pension, and more,
(B-1995—527.50)

Aute

Man-
mal '74°78 A handy
reference of facts
gathered from over 300
factory manuals for do-
mestic cars. More than
1,000 illustrations and
data on such areas as
electrical, fuel and
cooling systems, sus-
pension, brakes, steer-
ing and transmission. (B-1997—$22.00)

OATKEEPER

THE ECATT WP T, e
L aet i

.15_ . A B

Boaitkeeper
[ 2 Keep your boat ship
" shape, This book
e covers all areas of

maintenance, repair and impu-m-emen.t for both
power and sailboats. Includes electrical systems,
anchoring gear, tools, cabin comfort and sealants
and adhesives. From the boating columns in
Motor Boating and Sailing. (B-1909—$17.95)

EBoaiman's Handbeok A complete guide to
such important boating topics as safety, seaman-
ship, emergencies, weather and piloting. Flus you
get listings of boating organizations, schools, reg-
ulations by state, sources for publications and
documents and
more. (B-1908—
$10.95)

Basie Car Care

Step-by-step Instruc- |
tions and troubleshoot-
ing charts, tuneup
specs for 118, and im-
port cars, and a glossary
of car care terms. In-
cludes sections on pre-
ventive maintenance,
fuel, starting and cool-
ing systems, hrakes,
tires, and air conditioning. (B-1901—$18.85)

Tuneup & Trouble
| sheotimg Newly re-
vised with over 700 il-
lustrations. Valuable
information on tuning
your engine, including
spark plugs, breaker-
point ignitionz, com-
pression and vacoum
service and lubrication.
Bpecs on most 1.8,
models and popular imports made between ‘B0-
‘B4, (B-1902—514.95)

Bedywerk & Padni- ;..

img Color photos, dia- R el
grams and instructions r,
tell you how to elimi- ; ;
nate rust, fix dents,
spray paint, repair
grills and bumpers,
keep interiors clean
and bring out your car's
lustrous shine—
without expensive
equipment. (B-1903— 519.95;
B-1903A (paper)—512.95)

The f‘ﬂj‘iql' to
Self Sufficiency

Gulde to Self-
Sufficiency
Learn to be totally
sell-zufficient. Find
and prepare yvour own food, raise farm animals,
birew beer, thateh a roof, create your own electric-
ity, tam a hide and much more. Over 600 two-color
Mustrations and step-by-step instructions show
you how. (B-1912—510.00)

The Tree ldentification Beok Ever wonder
about that tree in your front yard? Or what your
ok table looked Like before the wood was cut for
lumber? This book, with over 1,500 illustrations,
takes you on a nature walk to identify the shape,
leaves, bark, and y

branches of more | oo ii DL |
than 100 trees. (B . ;
1913—$1095)  THE TREE
IDENTIFICATION
BOOK =
;«. -!:.;. W h.:llllll.'rl.l'-

ivphian & ifrbefink

MASTER
Master Fleces ' ‘
Bring masterpieces
of arl to life by P ]:
building the furni-
ture they depict.

This book has de-

Ew !.]'Id Cmﬂ-ph‘t-l.’ o bt Pl iy P
instructions for re-

creating furniture that appears in 20 classic
paintings—among them, Van Gogh's “Chair and
Pipe™ and Picasso's cubist “Still Life on a Side-
board.” Beautiful color reproductions. (B-1910
—§22.95)

0ld-Fashioned Woeden Toys Enter the en-
chanted world of wooden seesaws, doll cradles,
fire engines, rocking horses, spinning tops and
biplanes. Builld
these and other

I Bl
Wiondlen ]ll:l.H.

ingtructions and
color photographs.
Over 31 projects
shown. (B-1911—
$17.50)




The Excitement Is
Building!

Only
$1.50

From a tool box to a storage shed, a doll
cradle to glass cabinets, our catalog has
plans for you in these areas: * Fine Furniture
. Sheds » Kids" Stuff » For Your Work-
5hugl' isure Time * Qutdoor Living

us, choose from hundreds of reprints
and books on car care, home maintenance,
boating and more, Send for your catalog today
and experience the excitement that comes
from building it yourself,

TD ORDER Send your name and address
with check or money order, to: Popular
Mechanics, Box 1014, Radio City Station,
New York, N.Y. 10101,

i
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For MNostalgia Buffs: A Roll Top Desk You
Can Euild%:ck in the era of the trolley car
and Model-T, the roll top desk was popular
in both home and office. Today it's a cher-
ished antique. Build one yourself in fine
cherry and you can own and take great pride
in this charming heirloom. ‘:’nu%:uild it as
bwo separate units, a base and a roll top.
Flans and material list are included.
{PL-1735—8$5.95)

L

PM’'s Computer Home Workstation— This
three-piece desk keeps everything neat and
gives you plenty of room to work, This is for
a state-of-the-art home computer system.
An efficient work station you cannot buy, it
can blend with your home decor and, it is
more advanced than any office workstation
you've seen. Plans and materal list. (PL-
1828—$6.95)

Plane—An engine-driven
model that is by radio or flown free. It's

red by carbon dioxide, which makes fuel-
ing simple. Great fun for the flying enthusiast.
Plans include photos and instruction booklet.
(B-1276—55.49)

Model 55 United States— The glorious, rec-
ord breaking flagship of the U.5. Merchant
Marine, Though now retired at Norfolk,
VA, no passenger ship has ever approached
her top s . The pmfessinnalﬁjﬁuliry
maodel is described in detail on 3 size
blueprints. Over 2 ft. long of wood and
metal. (PL-1200—$9.95)

Model Steam Tractor— Challenge of a life-
time! The famous J.I. Chase threshing ma-
chine steam tractor, 16 separate plans sheets
plus instruction booklet. The finest detail
work. Stacks firewood but burns alcohol. 9
separate gears in the transmission alone.
What a thrill to see it huffing and puffing
under its own power. (PL1Z72—511.95)

Portable Ironing Center—Unscrews from the -
wall to move when you do. Plans feature a recep-
tacle for the iron, a fluorescent light and

space for all materials. The ironing board fol
up behind louvered doors. (PM-1005—55.95)

=T AT T

Bookcase Wall—Turn your wall into a great
dispia}r area for books and other items. Our
bookcase goes from floor to ceiling with out-
of-sight storage space on the bottom. The five
cabinets can be adjusted to any width to fit
your wall, (PM-1008—85.95)

LR R AR
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Old-Fashioned Wooden Toys—Enter the en-
chanted world of wooden seesaws, doll
cradles, fire engines, rocking horses, spinning
tops and biplanes, Buitgsthew a.m!lmI other
charming toys from detailed plans, easy in-
structions and color . Orver 31 pro-
jects shown. (B-1911—%17.50)

Tool Chest Made
fromc wood
and dural

low easy access.
Excellent construc-
tion absorbs moisture
and protects tools from
rust, Also inchudes plans for
adolly. (PL-1745—%4.93)

Popular Mechanics = & publicaton of Hearsi Magaznes, a Dnison ol the Hearst Corporation. ' #0885 The Hearst Conponation, Al righis resenmd




Ifithmoves, shoot it.

Take a shot at tools with moving parts, lawnmowers, sticky locks and
squeaky hinges. Anything that moves. WD-40. Amenica’s troubleshooter.

Dupli-Color turned Bea into
an auto touch-up expert

job, too. it's easy with Dupli-
Color's exact original color
match and easy, step-by-step
instructions.
Scratch-Fix*®—For late modal
vehicles. Comes with hand'_.r
Bmsh-ln-('}apagzl

Auto Spray® Touch- h‘p—
Convenient 5 oz. aerosol can
for larger lowch-up areas,
Truck & Van Paint—For pick-
ups, vans and AVs. Great for
accessories, 100.

AUTO TOUCH-UP PAINT

Write: Dupli-Color Products, Box 11,
1601 Nicholas Bivd., Elk Grove Village, IL 60007
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The factory manual is also a valuable
library of wiring schematics and color
codes. Even if you fully understand the
principles of electricity, you still ean't
do much troubleshooting or diagnosis
without a map of wire routing.

Maintenance schedules often differ
between body styles and equipment
options. Specialized service that is only
required once in a great while, such as
windshield wiper motor replacement,
pets full disassembly and reassembly
treatment in the factory manual, too.

The chart lists where to buy factory
service manuals for most 1986 cars.
When ordering, specify the make and
model of the car.

For those who own a number of cars,
the cost of owning all the eorresponding
factory manuals could be quite high.
And if you're the type who leaves major
repairs to the pros and needs mostly
tuneup and fluid capacity specs, there
are general coverage books that will do.

Motor Auto Repair Manuals are the
standard at many shops, and cover the
range of year models in a number of
volumes, Vintage Car editions cover
1935 to 1953 and 1953 to 1961; early
model editions are available in
1962-'68, 1969-"75 and 1974 to '79
ranges. The 1986 version covers cars
from 1980 to the present models, and
there's an Tmported Car Manual
(197985} plus a Light Truck And Van
Repair Manual! which covers the same
model year span. Cost ranges from
$21.50 for the general auto repair books
to $27.50 for the truck and van manual.
Pick them up at B. Dalton book stores
or order directly from Motor Publish-
ing, 555 West 5Tth 8t., New York, NY
10019,

One of the few ehortfalls of the offi-
cial service manual is that it may be too
advanced, Prepared mostly for the pro-
fessional mechanie, theze manuals don't
take the space to explain basic service
techniques, such as packing wheel
bearings or adjusting idle. For the less
knowledgeable  home  repairman,
there's a variety of POPULAR MECHAN-
IC8 car care books that cover service
procedures in detail.

Basic Car Care, a PM book of step-
by-step instruction, troubleshooting
charts and tuneup specs is a bargain for
the work-at-home novice at $16.95. An-
other PM publication, Tuneup & Trou-
bleshooting, gives specific information
and specs on regular maintenance, and
the Bodywork & Painting manual cov-
ers dent and rust repair through the
final steps of repainting. The tuneup
book sells for $14.95 and the bodywork
manual costs 2£19.895 hardbound or
$12.95 in paperback. To order any of
these send your name and address with
check or money order to: POPULAR
MecHANICS, Box 1014, Radio City Sta-
tion, New York, NY 10101, ™

POPULAR MECHANICS & MAY 1984




SEEIT...EXPERIENCEIT! |

And you'll know you've made the right choice. It's a
decision that says you know guality when you see
it. And it says you know the pure feeling of power
lo do whatever your land demands. A feeling that
says the special time you call your own is now I
more productive and more rewarding. The small .{
chores and the heawy hauling all go easier with
YANMAR's full featured line of diesel tractors

—

...Iractors that set standards that endure. f
YANMAR is the right choice. .. the value choice "
...the choice of experience that you can

experience. See them at your YANMAR Dealer.

Shown: YM187D—-18B HP

4 wheel drive. Choose from
8 series, 1410 33 HP

{Turf tires and front FTO
are optional )

YANMAR <

A WORLD LEADER IN TECHNOLOGY AND INNOVATIVE PRODUCT DESIGN

YANMAR TRACTOR (U.S.A.), INC.
2060 South Carboy
Mt Prospect, IL 60056 £ 1686 YANMAR
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What's covered and
what isn't? Here's how
to shop for warranties
and get the most out of
the warranty you have.

n a letter to PM's Car Clinie,

A.R. Wilson of Sioux Falls,

South Dakota, told of buying a

1984 minivan with 38,000 miles

on the odometer. Although he
was the second owner, Wilson assumed
the vehicle was still covered by the 5
vear/50, 000 mile powertrain warranty.
He soon learned otherwize when he had
to pay $532 for engine repairs. Wilson
summed up his disappointment with
these words: “THE LARGE PRINT
GIVETH; the small print taketh
away!”

Since Wilzon didn’t mention the
make of his vehicle, we couldn't deter-
mine if the warranty could have been
transferred to him by the first owner
for a small fee. But maybe at this point
he really wouldn't want to know,

Being able to transfer & warranty is
one example of how today's new car
warranties are more liberal than be-
fore. Unfortunately, many new car
buyers don’t bother to read the agree-
ment, 2o they don't know what their
rights are. To get the facts on transfer-
ability of the factory warranty on a
secondhand vehicle vou consider pur-
chasing, vou should ask at the manufac-
turer's zone office.

A new car warranty iz a contract

POPULAR MECHAMNICS » MAY |985

between the buyer and the manufactur-
er. Like most ng‘.ll ag‘reement*- it con-
tains “ifs, ands & buts.” If vou violate
the termz of the contract by doing
something that's forbidden by the war-
ranty, the contract becomes null and
void. The following clause from the
AMC/Renault warranty exemplifies
the “forbidden” aspect of warranties
generally followed by all vehicle manu-
facturers:

“Damage caused by accident, negli-
gence, modification to the vehicle, mis-
use, environmental damage, improper
maintenance, and unauthorized parts
or service are not covered.,”

On the other hand, if you believe the
car manufacturer has violated the
terms of the contract, vou can sue, [T

EESE

you win, the manufacturer will have to
pay the cost of damages and the cost of
litigation.

The bother of going to court can
usually be avoided, becauze manufac-
turers and states provide ways to re-
solve warranty dizputes before they
reach such a confrontation. The first
step is {or you to determine what the
contract covers. Most warranties pro-
vitle d-part coverage: basic, powertrain
and body rust-through. Some manufac-
turers also provide major assembly
(other than powertrain) and electronie
components coverage. The chart ac-
companying this article lists the cover-
age offered by vehicle manufacturers
for 1986 models.

Basie ecoverage applies to the entire

STANDARD WARRANTIES

PERIOD OF ADDRESS INDEPENDENT
WARRANTY . _DFCUSTOMER  ARBITRATION
MANUFACTURER (Years'Mileage") DEDUCTIBLES' RELATIONS DEPT. AGENCY
AMC/Renault® = Basic: 112,000 £100 on power- PO Box 442 Autoling
® Powerirain: 2/24,000 train repairs Diatroit, Ml 48232
(AMC); 550,000 (Renault)
& Rust-through: 3736.000
[AMC); 550,000 {Renaul)
Audi ® Basic: 350,000 None BEE W RAwver Rd Autoling
* Rust-through: ﬁunlmltea Troy, M1 480949
Buick** e Basic: 112,000 T 10000 major 902 E. Hamitton Ave Autoline
& Major assombly/power- assambly Flirt, M| 48550
train'™': 3/36,000 powerirain re-
» Rusi-through: 5100000 pairs™
Cadillac* s Blasic: 112,000 $100onmajor 2860 Clark Ave, Autoling
& Major assembly power- 5521!!];"; Detrod, MI 48232
train*4F: 450, powertram™' or
& Powarirain only™": On powartrain
3/35,000 only repairs
* Electronic componenis'™
4/50,000
o Rust-through'™': 5100000
& Rusi-through'™:
A'unlimit
Chevrolet** & Basic: 1/12,000 5100 on power- 30007 Van Dyke Ave.  Auloling
* Powertrain™: 336,000 frain repairs Warren, Mi 48040
& Electrons components'™:
3/38,000
® PRust-through: 3unlimabed
153



Cllq‘llﬂ" & Basic: 112,000 5100 deductible PO Box 1718 Mongt
* Powertrain: 550,000 an Pomﬂmjn Dedrait, MI 48288
L % assembly major as-
000, 560,000 sambly repairs
# Rust-th {all excapt
outer panel]: Alunimited
L E}uim'pa parforation:
Ford** . Ba,alc 112,000 5100 deductible  The Amarican Rd. MHone!'
® Powertrain": aunhmltod guw«crlrun Dwarborn, MI 48121
# Major assam WE- Mo &5
frain''®; 4:50, sembly repairs,
& Plust b excepl electron-
g"n- ; ™ E.mm
& Fust-through™™:
£/100,000
Honda & Basic: 1/12.000 MNone 100'W._ Alondra Blvd.  Autoline
& Powertrain: 2/24,000 Gardena, CA 90247
& Rusi-through: 3/unlimited
Isuzu * Basic: 112,000 Mone PO Box 2280 Autocap
& Powerlrain: 2/24,000 cmém Industry,
#* Rusi-through: 3lunfimited A 91745
Mazda & Basic: 112,000 None Eastern R Autocap
L Fwerh‘a]n 2124,000 PO Box 1
] ”lfl'lro m&sumu 8313 Bay Canlar Rd.
= Fust ugh: 3rundimitad lle, FL 32218
= Greal Lakes Reglon
PO Box 2008
618 Kanmoor Ave., SE
GrandRapids MI43506
0445 Corporate Rd
1 rporate Rd.
Sugariand, TK 77478
- Ragion
Bs21 5. 1%%.
Kant, WA 88031
& Pacilic
9451 Tedaco
Irving, CA 9271
Mercedes-Benz # Basic 4/50,000 Hone 1 Mercedes Dr. Mone
- Monitvale, NJ 07645
Mitsubishi ® Basic: 112,000 Mone 10540 Talbert 51 Autocap
* Powartrain: 2/24,000 Fountain Vablay,
® Structural rust: &Unm;ad CA 92708
® Outer body rusi-through:
5/50,000
Nissan** & Basic: 112,000 Mone 18501 5, Figuaroa S1. Austoline
® Powerlrain: 225,000 Gardena, CA 90247
_ _ * Rugt-through; 3iunlimited
Oldsmobile*™  Same as Buick Same as Buick 920 Townsend St Austoline
Lansing, M1 48521
Pontiac** Sama as Chevrodel Same as Chev- One Pontiac Plaza Audoline
_ roled Pontiac, M1 48053
Subaru** # Basic: 1/unlimited Meng 7040 Cantral H Autocap
Pennsauken, N.Egvog
Toyota** ® Basic: 112,500 MNone 15001 5 Western Ave,  Autgline
® Powertrain: 224,500 Torrance, CA 30508
& Elactronic components:
/36,000
® Fust-through: 3'uniimied
Volkswagen ® Basic: 2unlimited MNone BAS W. Big Beaver Rd.  Autoline
& Aust-through: 6'unlimited Troy, M 428020
Vaolvo & Basic: Junlimited Mone Rockleigh, MJ 07847 Autoline
& Surtacecomrosion: Junlimied
& Outer panel rust-through:

Signlimited™"
@& Structural rust: Blunlimilad

* Warranty expires at the end of the time or mileage pericd, whichever accurs first.
warranty offared.

™ Manufacturer's extended
{(ﬂwhalrwrw:t towand tha cost of repair after the basic wanm
2) This major assambly/powariran warranty mrs anging {&:::Iudlng 'tmnsn‘uamr‘u‘hm:ln
front- ar pear-wiesel-drive unit, muh'lgmm ol system, staering, front suspension, brakes, factory air
g, and ebactronic instrument clusier.
3] No deductible on electronic insirument clusier.
* } These major Mywln and rust-ihrough wamanties apply o DeVile, Flestwood
ham, Eldorads and Sovilke
5) muspmueﬂralnmrramy,muadngn the engine, transmission/ransaxia and froni-wheel-drive unit,
a.ru:l this rusi-through warranty apply to Cimarron, Fleetwood Limousine, and all Chavrolat and Pontiac
models. The ondy axception is that a diesel engine is covered nymnm;rfor 350,000,
ﬁE} This WaITENtY 1o the fal  etactronic in Cimarron and Fleetwood Limousine:
natrument panel er, driver informalbion center, heater and air-conditioner conirol systems, and fusl
sConoay paned, Tana is no deductible.
E?} This warranty covers alecironic componants listed in (6) for il Chevrolet and Pontiac models.
8] Applies o New Yorker only, are such things as air conditioning, brakes, elecirical Sysiem,
staaring, cooling system, electronic instrument cluster, fusl systerm and frant smpmslnn See warranty
reament for complete list,
ﬁﬂm 5 to Fifth Ave. only. Covers all lems listed in (8).
P ation of warranty disputés must be submitted 10 the Ghrysler Customar Arbitration Board.
e sty erpores s )
12} Lincoln T3 major assem
[13; Arbitration of warr disputes musl be submitied o the Ford Consumer Appeats Board,
14) To keap Volvo's rust-through warranty in lorce, the car must be inspecied by a Volvo dedaler once a
year, at no cost 1o you.
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vehicle, except for a limitation or two
such as tires, which are covered by the
tire manufacturer, and maintenance
items (filters, belts, sparkplugs and the
like). Powertrain, rust-through, major
assgembly and electronic components
coverage guarantees that specific parts
of the car won't fail becausze of defects in
material or workmanship for specified
periods of time. In some instances, a
deductible applies that makes yvou re-
spongible for paying a portion of a
repair bill.

Powertrain coverage generally ap-
plies to the engine, transmission, dif-
ferential and drive axle. Examples of
major assembly and eleetronic compo-
nent coverages are given in footnotes to
the chart.

Warranty dispute

If there's a dispute between you and
vour dealer over the warranty or if he
fails to fix a malfunction, you have to
first take the matter to the manufactur-
er's zone, district or regional office
nearest you. These offices are listed in
the owner's manual. You can contact
the office directly or ask the dealer to
do it for you.

In any event, a zone, district or
regional factory representative will
meet with you and the dealer to try to
resolve the problem.

If the complaint can't be worked out
on this level, send a letter describing
the situation to the Customer Relations
Department at the address of the man-
ufacturer’s headquarters listed in the
chart.

During the entire procedure—from
the moment you first voice a complaint
to the dealer and through each step, put
everything in writing. Keep a copy of
each related document and ask the
other person involved to sign and date
it at the time he gets the original, If you
mail a letter to the manufacturer, make
sure you keep a copy. Send the letter
certified mail, return receipt request-
ed. Keeping receipted copies is a pre-
caution in case the matter eventually
has to be resolved by an arbitration
panel or in the courts.

Arbitration panels

Asgsuming the manufacturer doesn't re-
solve the complaint, the next step as far
as most manufacturers are concerned is
to turn the case over to one of two
independent third-party arbitration
panels—either Autoline, Council of
Better Business Bureaus Inc., 15156
Wilson Blvd., Arlington, VA 22209
(800-228-6505), or Autpeap, National
Automobile Dealers Assn., 3400 West-
park Dr., McLean, VA 22102 (703-821-
T144). Some manufacturers don't par-
ticipate in third-party arbitration
programs, and Chrysler and Ford have
their own arbitration bureaus.
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Win the Mobil [ 1

in the
Great Corvette Gweaway
Sweepstakes

Corvette

andsave upto*3.00

Now you can enjoy savings as well as extra motor oil performance from Mobil—the oil used by the 1985 SCCA
Endurance Cup Champions! We'll send you a $3.00 cash rebate when you mail proofs-of-purchase of 5 quarts of
Mobil 1 Motor Oil, or a $1.25 cash rebate when you mail proofs-of-purchase of 5 quarts of Mobil Super or Heavy Duty
Motor Oil. See details on Certificate.

SWEEPSTAKES OFFICIAL RULES—MNO PURCHASE NECESSARY

| Ve div swdpmaicaly endesed in ihve Mobd - Geesl Codvpie Geeeamay  SowEoibibos whsen pini sulefid gour
wepiisd lor e Mobel “Molor O Rebals  asmg This cortibeale. Due by Siale Lows, refuls oo aley obiaessd a1
sereice slakons mill nol e estered inh Fa s eepiibes drawng = e lolowng shales BMane, Hew Hempahen
B sachuselis, Maw Jorwery, Miyland, Yigeia sl Heweds

& W opo Ao nod el o quakfy e g ebale, Bul wond fooenbe The seeepsiabes, pr mag erle by comgbeting Bey
warilicale o0 by simply hand - prinking your nams, sddiess 3nd S Osde and B nene "okl onal & 5 pece
of paipey and madling i 1o, “Genal Corwsils Giveamiy ~ Swirspstake, PO, Box 3550, Prduslle. NC 373274358
Wesman! resdeily only “{eal Comvelle Gveamay ~ Sweepsiakes. PO Bos 0557 Neadwwile, HC 2733243592
Enler @ ofien as yisa weih, bl gach eniiy mush be maded separabely and porsimebed by July 29, 1586 Mobe Od
Carporatow will nod be iesponuible be lale, msdvecied, oyl o sieien sotnes. omond rsdesty @il have
penslage ey

¥ ekl Ol T st s o i) i o W Pl miing i o i guesmetsiossn Dfvie Gt dobed Prope - Cusbass 1986 Molad 1
Charerlyl Cotvele with g W8 engine, @i CondSuning, user \eenng powes
Bk ey, g wendions, Eagle G lees, lnu AMITM slerw radho (530 500 Walue). len Firwl Priges — Cusbom Mobil
1 Cordefle Mire-Car (5700 Yalus |, sad ont Peasand Second Prdes - Cotlom Mobil 1 Aadie. Conlroled Rtei
sl Dthery - gt alind e conirglie (349 55 Veue —6 A& 1.5V and 4 C ool 1,5V slbalice baflermms. ool mc e

Rebate applies to all viscosities—
plastic and fiber containers

1 Lllu.'mq Mie weed ol Augued T8, FEBE, wwnnary wll B webecisd o random om sl yehid sninss scewed, By
Uasndsnning Aysoriales. Ing | g independend udgng argasabion whoss derpons are lival on s malers
Feahing 80 this Leengsiabes. Perliopants mhots enivees pie b b sl b nobied G g mad 50 =ay be repettied
B g dne iifurn et 38 dayn ol sl gbon alurme wridping hew shijphialy Ty st e o iy g amralion
and reledue tegarding prige seandy In the eveni ol non comphancs w100 -day ime penod, an sBenals
waeld il bef Lefeciad. AN piden dliimed bo e KROASST B 0 Gndaaing ASoCamet W6 §4 unlskiriable
well b amatreded I nBernaln wonnery Limil one peire bo g Ramip g0 housshold. Priges are ned lepsaleabie and no
swbisbhfon ny sllpmed Deder prep charges, hoerae snd rigpatiabion nal inchided Please olaw b b eeehy o8
validahion ke geise shipmenl. Tazes an pnaes aee ihe sole fevpansdshiy of the wansr. The cdéh of winning s
detlsrmined by Be number ol snine recesi

4. Swespilabey parkcipation A spes b ol ceosed diiveny thai se reudents of the U5, escepl The employess
and thoit immediale Lamiley of Mubsl 0d Corporstion. iy sstridisnet, sgest and Glendinning Aviocigle, T
Fhion wetbes 1n woed sharever grobubiled gr resiocted by law and subjecd io 81 Federal, Skl and locsl lney and

s of The Gramd and Fieil Pride winsers, send 8 sefl-sddreased, asped srvelops b el
Corestie Givesway'’ Swsepalates Winners List, PO, Tlos 4957, Reiveile. MG 271228557 by Auges! 5 7508




Here's the latest how-lo for fine wood-
working: Cabinetmaking, Fumniture-
building, Built-ins, Veneering, Lami-
nating, Panelling, Joinery, Finishing,
Woodworking projects, much more
« 992 pages! = Thousands of
ILLY TIONSI
» Special COLOR SECTION showing fine
hardwood grain patterns aclual sizel
Plans for power tool jigs! Handy

)\EOMT\\W a\)\ 4

gL ANIanad

One of the finest
training manuals of all time!
Now completely revised
and better than ever!

When
You
Join

To get your 992-page copy of
. CABINETMAKING & MILLWORK
~~=.__ MAIL ATTACHED CARD TODAY

-




This giant woodworking classic Shows you now!

e =, ==
e ypem——ry (R | ¢ § ’ Y. -
books at Club prices within a year. You can choose from hun- w 4;’- T.:E-I-‘:g;.q‘
dreds of brand new, hard4o-find handyman books offered to the ] i y - la '?rll
rembarsiip each yedr. nrl“sl ] IY

:‘L} 9

“L.' 11

L# ._)f!

as your welcome lul'npli.lr.sahnu Book Club

[ NEWLY REVISED SECOND EDITION
#  "Piee $39.95

: W e
T

Make a drawer for a kitchen cabinet » Veneer a table top » Glue
together a bookcase » Read blueprints » Sharpen a hand saw =
Tum a chair leg on a lathe » Make a scale drawing * Bleach
wood « Install drawers, doors in built-ins + Make a skeleton
frame for a cabinet « Make rabbet joints, dado joints « Select the
best wood for every job » Bore holes at an angle with a drill
press « Apply plastic laminate to a countertop « Order lumber =
Much, much more!

CABINETMAKING [§*
AND MILLWORK v nn.-

NEWLY REVISED SECOND EDITION ﬁ

If you're like most do-it-yourselfers, you probably do most of the rou- ﬁ
J

V‘

tine woodworking jobs around the house yourself and to get the
fancier work dﬂne_rg’téf the real snr_isfar[in}rrl of wnodwg? i Et'rmnﬁ
from doing those fancy jobs yourself: making a wall of ly

i built-ins . . . wood-panelling an entire room. . . constructing a
table with a perfectly matched veneer top. Yes, can do all of these
fancy jobs yourself even without wm'icncc when you've got a copy
of CABINETMAKING AND MILLWORK as your guide.

Thousands of show-how pictures guarantee success]

This excellent, 992-page volume is a complete education in
fine woodworking. It teaches you exactly how to do every step of
every woodworking job you'll ever want to do. Thousands of ex-
planatory pictures, charts, assembly drawings, finishing illustra-
tions, construction details and more make this book very easy to
use...even for a novice! (Think of the money you can save by
building, repairing, finishing and refinishing all kinds of home

woodworking projects yourself?)
Super clear how-to on tools, wood, construction
materials, finishing and much more!

CABINETMAKING AND MILLWORK is such a giant how-t0 book
that it takes more than 1700 separate index listings just to tell you
where to look for each step-by-step answer. You get more than 200
pages on how to use hand tools, power saws, shapers, routers, drills,
boring machines, lathes and more, including how to sharpen and
care for tools and make a variety of jigs for power tools. More than
300 pages of specific construction plans for built-ins, kitchen
cabinets, room dividers, tables, bookcases, furniture of every

description. ; - _
Includes A-tn0-7 wond fAnishing section!

You get more than 100 pages of step-by-step how-to for all kinds of
fine hardwoods and practical softwoods, plywood, composition,
hardware, plastic laminates, etc. There's much, much more on how
to read blueprints, how to make construction drawings, estimate
costs, purchase materials at big bargains, plus up-to-date information
on metrics. Every detail you need to know is given the complete,
clear-cut treatment in this excellent do-it-yourself book. You'll use it
for years as one of your favorite “handyman tools”

If card is missing write to:
POPULAR SCIENCE BOOK CLUB P.O, Box 2006, Latham, N.Y. 12111
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Intelligent

Window
tells all.

Here’s why more and more
people are choosing the comfort,
beauty, energy
savings and
value of The
Intelligent
Window™—
the one with
Sungate® coated glass from PPG.

[t's the exclusive Sungate
coating: it lets in the sun’s light

and heat, but reflects the heat
from your
furnace, and
the other
radiant heat
in your
home, back.
into your
rooms.

You can
get the full story on how Sungate
coated glass works by filling out
and returning this
coupon. Or, to
find out who in
your area sells
windows and
doors with
Sungate coated
glass, just call
1-800-2-GET-PPG.
———————

FPG INDUSTRIES, INC.

SUMGATE MARKETING GROUP sciie
RO BOX 8727
HARRISBURG, PA 17105

Please send me more information on how
windows with Sngate coated glass from FPG
can add to the beauty, comdort and value of
miy home.

I
|
|
I
I
l
|
I
I
|
|
I

Name

Address.

Gty - I‘

Sate Zp “
[ e e}
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If the arbitration panel rules for the
manufacturer, the ruling is not binding.
Omnly if the panel rules in your favor is it
binding. Therefore, if arbitration goes
against you and you still want to pursoe
the matter, it's time to sue. This ean be
done under the provisions of the War-
ranty Enforcement Law if your state
has this law on the books, or under the
provisions of other laws providing for
failure to fulfill a contract,

So far, 39 states and the District of
Columbia have enacted Warranty En-
forcement Laws, which most of us
know as lemon laws.

The Center for Auto Safety, 2001 8
St. NW, Suite 410, Washington, D,C.
20000 (202-328-TT00), has available The
Lemon Book—a 236-page manual de-
seribing lemon laws. Selling for $8.65,
this manual provides instruction on
how touse lemon laws effectively. Gen-
erally, most lemon laws call for refund
or replacement when a substantial ma-
jor component defect can't be fixed in
four attempts, or the vehicle is out of
service for 30 days being repaired or
awaiting parts.

Emissions controls

The emissions eontrols of all cars are
guaranteed by law for five years or
50,000 miles by the car manufacturer to
perform according to clean-air stan-
dards. Furthermore, if the vehicle
doesn't pass an emissions test because a
nonemissions component fails, the vehi-
cle has to be repaired by the manufae-
turer free of charpe during the first
30,000 miles.

turer-sponsored extended warranty
plans that go into effect after the war-
ranty that comes with the vehicle runs
out. A dealer can fill you in on plan
coverage. But let me tell you something
he won't. The eost iz negotinble, Al-
though manufacturers have a suggest-
ed retail price for each of the extended
warranty plans, individual dealers set
their own fees.

Shop around

If you want an extended warranty plan,
shop around from dealer to dealer. You
don't have to buy the plan from the
dealer who sells you the car.

Dealers also usually sell warranty
plans provided by independent insur-
ance companies, Although the latter
plan may be offered at a lower price,
consider the fact that manufacturer-
backing of his product may be more
reliable.

Are extended warranty plans worth
the money? As with any insurance poli-
ey, if you collect from an extended
warranty because of a component fail-
ure, then you'll think the plan is worth
it. 1f, for example, you buy a 3-vear
extended warranty for $295 and within
that time you need a new engine or
transmizsion, the plan certainly would
have paid for itself—plus. Otherwise,
consider the $295 as payment for peace
of mind.

To give you some idea of manufactur-
er dealer suggested retail prices for
extended warranty plans, the chart
below lists the costs of the various plans
provided by General Motors for 1986

Some manufacturers sell manufac- models. ™
GM EXTENDED WARRANTIES—
PASSENGER CARS
36 MONTHS/MILES | 48 MONTHS/MILES |60 MONTHS/MILES
MODELS 36,000 | Unlimited | 50,000 | Unlimited Unlimited
Chevrolet Cavakier, Chevette, Nova, | 22085 5410 5440 £555 2650
Sperint, rum; Pontiac T-1000,
Fearo, Sunbird, Grand Am; Oldsmo-
bile Firenza, Calais; Buick A
Skylark, Somersat; Cadilac Cimarnan
Chevrolet Camaro, Celabrity, Monte NG 430 485 B0 715
Carla, Caprice; Pontiac Firabird,
6000, Grand Prix, Bonneville, Pari-
sienne; Didsmobile Cutlass Ciara,
Cutlass Su 2 , Defla; Buick Cen-
fury Regal, Le Sabre, Estate Wagon,
Cﬁlﬂac (rwd) Fleetwood
Oldsmobila twd 08 Regency, Toran- - - 465 580 700
ado; Buick Electra, Park Avenue, Ri-
viera
Cadilac fwd DeVille, Fleetwood, El- e - 700
dorado, Seville
Pontiac 6000 STE - - 170 285 400
Chavrodetl Corvette 225 350 475
LIGHT-DUTY TRUCKS AND VANS
All 2-wheel drive including El Caminp | $360 8535 §550 £725 $750
and Caballero
4-wheel drive 465 T40 745 1020 1070

Mote: Deductibles apply in some cases.

POPULAR MECHANMNICS ® MAY 1985
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Over 13 million people didn’t last year
—and paid the price.

If you delay, you pay. Fact is, over 13 million” Free Road Atlas and $5 rebate coupons on
transmissions failed last year. Nine out of fen the purchase of Hayden Produects. Check with
failures were caused by overheating. A small your local retqiler for details on how to receive
investment in a Hayden Trans-Cooler can save a free Rand McNally Road Atlas and Travel
5500 to 51200 on repairs. Remember, each 20°F Guide. Plus rebate coupons for $6 on the
drop in temperature doubles oil and equipment purchase of any Hayden Trans-Cooler, Electric

Fan and Thermal Fan Clutch and up to $300

worth of fravel discount ﬁupcns good ’r
m nd amusemen

Quick do-it-yourself installation. If you can e e

change the oil in your car you can make this Trans-Cooler.

installation yourself.

life,

*Caurtesy ATRA [Automalc Tramnsmisson Rabuilcers Associalion)

. | B

1. Typical Hoyden Trans-Cooler kit with everydoy household tools. 2. Ploce clomps on end of hose and push hose onto il
cooler fitfings. 3. Aftoch odhasive cushion pads fo ofl cooler, 4. Insert Hoyden's patented Quik-Mounts through radiator and
cooler. Install locking fasiner and cut off excess.  §. Install Haoyden's pofented Quick-Connact coupler into radiator. &, When
completed your Hayden Trans-Cooler installation will look like this.

Den't delay. Purchase a Hayden Trans-Cooler Hayden Trans-Cooler. If you have money to
today at your local auto parts store, automotive burn . . . you don’t need one.
chain store, RV dealer, mechanic or installer. Write foday for a free product brochure.

The car's life you save may be your own.

Ta receive direct ordering information call tell @ ME“ INC.

FREE cutside CA 1-800-854-4757 or 1-800-443-2645 1531 Pomona Rood « P.O. Box B48 » Corona, CA 94718-0848
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How will your car run
on today's low-lead,
low-octane, alcohol-
additive fuels?

etters to PM’s Car Clinie in-

dicate wide coneern about the

effect today's gasoline is hav-

ing on engines. GM recently

sent a letter to oil companies
demanding better gasoline to prevent
fuel-injector clogging. Gas companies
are running ads with conflicting elaims,
adding to the confusion. Another area
of concern is the availability of leaded
gasoline for the high-compression en-
gines in older cars.

Leaded gazoline will be around until
1988—perhaps bevond, As of Jan, 1,
1986, lead was reduced to (.10 gram per
gallon. It was not eliminated. The pre-
vipus standard, adopted on July 1,
1985, was 0,30 gram per gallon.

The main reason most engines with-
out eatalytic converters require lead is
for the cushion that lead provides be-
tween valves and valve seats, Valve
seats may be too soft in these engines to
withstand the extended valve wear and
tear. Cars with catalytic converters
have hardened valve seats and don't
need lead to prevent abnormal wear,

The EPA's drive to get the lead out of
gas accomplishes two things; First, it
reduces lead emissions thrown into the
air and any accompanying hazards to
health. Second, it attempts to stop the
illegral use of leaded gas.

POPULAR MECHANICS » PAAY 1986

PAIN

MAJOR DISTRIBUTORS

OF ALCOHOL/BLENDED GASOLINE

DISTRIBUTOR ALCOHOL WHERE SOLD

DISTRIBUTOR ALCOHOL WHERE SOLD

Amber Ethanol ™ Clark Ethanol i
AMOCD Ethanol  IL, 1A, KS, MN, CONOCO Ethanol  IL, KS, MO, NE
NE,ND,SD  Grown Ethanol AL, MD, VA
ARCO-Atlantic Methanol NY, PA Derby Refining  Ethanol KS, NE
Ashland Ethanol  IN, IA.KY, OH,  Biamond Methanol iE
MI, MM Shamrock
Beacon Ethanol Cﬁu Ez SHWE E'l-hal'lﬂ* FL. L!‘!'l. TH
B-T Energy Ethanol KY Earerd Ethandi N
Canal Refining _ Ethanol LA Fireline/ Methanol CT, NY
CENEX Ethanal ND Cumberland
Certitied Ethanol on _ Fams Ethanol FL
Chemical Ethanoland  NC.SC Getty Ethanol 1A, KY, NE
Fuels methanal Indizna Farm Ethanol IM
Chevron Ethanol KY. TN Bureau
af_é-ﬂ- Ethanol AL CA. CO, Kerr-McGee Ethanol ND
Southland FL, IL, IN_ 1A, Koch Refining  Ethanol M. MN, TX
h:‘,? m IE:AH_ hﬁf'ni; Methanol ™
MAPCO Ethanol  KY, TN, TX

Methanol AR, KY, TN, M3

With proper additives, valve-seat area (cr- Under Lubrizol Corp.’s high-speed tests,

cled] shows

little evidence of wear.

low-lead gas caused valve seats to recede.

63



DISTRIBUTOR: ALCOHOL WHERE SOLD
Martin Ethanol IL
Mobil Ethanol  Chicago, MN_
Pester Ethanal 14 T
Refining
Phillips Ethanol  IL, IN, IA, MO
Piot Ethanol TN, VA
Racetrac Ethanol AL, GA, TX,
VA
Rock Island Ethanol IN
Skall Ethanol Chicago
Somersel Ethanol KY
Sun/Stop-n-Go Ethanol FL, MN, OH
Foods
Tenneco Ethanaol FL. LA, TN
Texaco Ethangl IL, MN, DK
Texas City Methanol T
Thriftway Ethanol MM
Total Ethanol CO, IN, 1A, K5,
Petroleum MM, NE, ND
Total Ethanol M1, NM
Refining
Unicn Oal Ethanal FL, OH
Linited Methanaol AZ
American
United Methanol WY, PA
Refining
Vickers Ethanol co
Waslern Ethanol Co
Wickland Ethanol CA
Zephyr Ethanal Ml

About 20 percent of cars on the road
can legally uze leaded gasoline. Yet, 36
to 40 percent of the ear population is
using it. Why do people engage in this
illegal practice? Until recently, leaded
gas has eost as much as 11¢ per gallon
less than unleaded gasoline. Further-
more, leaded gas has had an octane
value about two points higher than
unleaded regular,

With it lead phase-down order, the
EPA hopes to eliminate these advan-
tages. The price of new leaded gasoline
will approach the price of unleaded
since it will be more expengive to pro-
duce, With a reduced amount of lead,
the new gas will have an octane value
approaching that of unleaded regular,

To sum up the leaded gasoline issue:
B The lead in gasoline currently avail-
able iz ample to protect valves and
valve seats, so stop worrying. There's
no need to modify vour engine or look
for an additive that substitutes for lead.
® Amoco Oil Co, has been selling lead-
free gasoline in the East and South for
T0 vears, and some of its customers use
it exelusively. Amoco claims that lead is
not needed to protect valve seats on
older cars that are driven normally.

Naturally, companies like The Lubri-
zol Corp. of Wickliffe, Ohio, which sells
a gas additive intended to replace lead,
disaprees with Amoeo. Lubrizol has

| the :rmmhmn‘slﬂuhy releasing the towing-caused heat.

How to Tow With Today’s I:ar
and save .up 11315 a_t_l.Lllaul

! of
‘springs and shocks, I-Hhmvbﬂdhmkdrﬁﬂt org"’m
that give your tow vehicle added frame support, and
reduce suspension and tire wear

horrifying photos of valve-seat wear
caused in lab engines run on gas with-
out lead.

Amoco counters that it is easy to
cauze valve-zeat damage in lab tests hy
running engnes at full throttle and load
for long periods. But they point out that
it is impossible and illegal to drive that
way in the 1.3,
® [fthe lower octane of the new leaded
gas causes engine ping, you can retarid
spark timing up to 6° from the recom-
mended setting to see if the ping dimin-
ishes or disappears. Another remedy is
to fill the gas tank half full of leaded
regular gas. Then top it off with unlead-
ed premium gas.

Az for what's going to happen to
leaded gas in 1988 and beyond, no one
can tell us. If the EPA does decide to
ban the sale of leaded gas, there are
several possibilities you can try to keep
a clunker or elassic without emission
controls on the road. By the time the
total ban edict is announced, lead-sub-
stitute additives may be available, Fail-
ing this, installing hardened valve-seat
inserts would be another alternative,

Trouble over alcohol
The worry about aleohol-blended gaso-
line haz been fanned by carmakers
themselves,

The reason behind blending metha-
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HARD DRIVERS
AREN’T CHANGING
THE WAY THEY DRIVE...

oo THEY’RE CHANGING
THE,R MOTOR O'Ll i WART (0345 Edl

Quuick starts. Vicious weather. Tough terrain. Big loads. Stop-and-go traffic. ..
Even if you're driving a high-reving turbo, 4x4, or pickup— if you're driving
it hard, you want maximum protection.
You're looking ot it: Chevron Custom Mator Oil.
FACT: Chevron Custorn exceeds the performance specifications of every
single U.5. and foreign car manufocturer.
FACT: Every drop of Chevron Custom gives you the odded confidence of
built-in viscasity stabilizers ond patented anti-wear compounds.
MAXIMUM PROTECTION: Against friction, corrosion,
excess engine wear. Maximum performance — for maximum Chevron
confidence. e
Chevron Custom Mofor Oil. The oil hard drivers are
changing to.




nol with unleaded gasoline is to raise
octane at redoced cost. (il companies
have two options when it comes to
oetane: They can use aleohol as an
additive to get gasoline of a particular
octane, or they can build additional
refining facilities and process additional
oil to obtain that same octane. In some
areas, methanol-blended no-lead sells
for 10 cents a gallon less than nonaleo-
holie gas.

Why don't more oil companies blend
methanol into gasoline? Because the
jury is still out on the effects of metha-
nol on certain plastic and rubber fuel
system parts, Chrysler, Nissan, Maz-
da, Subaru, Volkswagen and Volvo all
warn that the company won't pay for
damage done by methanol-blended gas-
oline to fuel-system components if the
new car warranty is still in effect.
Conversely, AMC/Henault, Ford, GM,
Honda and Tovota state that the blend
is acceptable as long as it doesn't con-
tain more than 5-percent methanol and
has an equal amount of cosolvent and
corrosion inhibitor mixed in.

Ethanol vs. methanol

Only two manufacturers—BMW and
Volvo—threaten  warranty  action
where ethanol is properly blended with
unleaded paszoline. Ethanol iz aleohol
produced from wheat, eorn, alfalfa, soy

beans or sugar cane and is often called
grain aleohol,

A OB0-percent unleaded gasoline/10-
percent ethanol blend, commonly called
gasohol, became available during the
fuel crises of the 1970s. Gasohol is still
sold in some regions where grain pro-
duction is high and state tax subsidies
offset the high cost of ethanol (see
chart).

Both ethanol and methanol are forms
of aleohol. Methanol is more corrozive,
and is more damaging as the amount in
the gasoline blend increases. The EPA
therefore limits methanol additives to
12-percent.

Methanol problems

The problems blamed on methanol-
blended gasoline are engine damage,
hard starting, hesitation, stalling, re-
duction in fuel economy and higher
emissions.

Engine damage allegedly caused by a
methanol/gasoline blend fallz into two
categories:

1. Damage to fuel-system compo-
nents caused by methanol that sepa-
rates from the blend. Phase separation,
as it's called, is the division of the fuel
into two lavers—one of aleohol and
water, the other of pasoline—when wa-
ter mixes with the fuel.

2, Enmne damage brought about by

methanol altering the effectiveness of
engine oil,

Let's dismiss the latter possibility
first. According to 1984 tests conducted
by Southwest Research Institute (SR1)
in San Antonio, Texas, a b-percent
methanol/95-percent  gasoline blend,
which is the ratio most blenders uge,
will not alter engine oil. Tests were also
made with a fuel consisting of 15-per-
eend methanol and B5-percent gasoline,
Even at this potency, SRI reports,
“There was no significant behavioral
difference between lubricants. Nothing
was found to indicate that oil additive
effectivenezs might be influenced by
the presence of methanol.”

Other studies indicate that a cosol-
vent and corrosion inhibitor added to
the blend will prevent phase separation
and its damage to fuel system parts.
The eosolvent—ethanol, propanol, bu-
tanol or =ome mixture of these—re-
duces phase separation, The corrosion
inhibitor supposedly preventz metha-
nol attack on fuel-system parts.

Hesitation and stalling

Even a 2-percent addition of methanol
to gasoline will raise its vapor pressure
more than 3 psi, which is sufficient to
produce vapor lock in many fuel pumps,
Vapor lock will cause hesitation and
stalling.
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WHEN YOU'RE DONE DRYING, YOU'RE DONE SHINING.

Getting a hard gloss shine and water-beading protection is now as easy as drying your car Simply wash,
rinse, and spray on new Dry Brite. Then wipe dry with a towel. Theres nothing else like it. From kit




Because radar is a prablam, that's why. And
ESCORT is the one
million motorists now
driving and leave the

at Car and Driver
ESCORT “Is clearly
valua, customer sanvice and parformancs. ..
Chances are pretty good you know someong
who owns an ESCORT. We've been around since
1978, which is an eternity in this business,
So we'll stand on our reputation. Ask around,

Check Our Refarences

We'll bet the first thing our customers
will tell you is that ESCORT works. It finds
all kinds of radar: X band, K band, over hills,
around curves, moving mode, instant-on ambush.
Whatever the trap, ESCORT finds it. And this
long-range detection is followed up with a full
report on the radar's strength. You can read
this report on the analog meter. You can hear
this report on the audio warning, pulsing showly
when the radar is weak, quicker as it strengthens,
then constant as you approach range.

ESCORT even uses a separate warming tone
for the two radar frequencies, "beep” for X
band, “brap” for K band. The two radars behave
differently. Trust ESCORT to keep you informed.

Mo Falss Moves
The second thing our customers will tedl
you i that ESCORT doesn't cry wolf. Dur special

RADAR WARNING RECEIVER

ST/0/P™ |STatistical Operations Processor) +

circuitry recognizes and rejects the most commaon
source of false alarms, the ones that set off
less-sophisticated detectors up to a mile away.

A Dutch Uncla
The third thing our customers will tell you
is that we make shopping easy. We sell direct
from the factory only. Just dial toll free. No

!

tratfic delays. No parking hassles, No waiting |

for a salesman, Why wait for him anyway? He
won't understand how radar works, so he can't
be of much help with your problem.

Our sales staff are trained radar experts.
They don't sell cameras and calculators too,

" Don Bmw‘l.v
Bobby Rahal
Anatoly Arutunof
Rocky Aoki
David Hobbs
Skip Barber
Yosghizo Shimano
Lyn 5t. James
Chris Mather
John Buffum
Grayden Obenour
Michael Kranefiiss
Bob Sinclair
Hurley Haywood
Scott Hughes
Bill Mitchell
Reeves Callaway
Jon Lowe
Jim Fuller
Robert Redford
Bob Sharp
Bill Scott
Ron Forth
Vasek Polak, Jr.
Dave Wible
Jerry Wolf
Larry Shinoda
Jerry Galvin
Paul Naberhaus
Jim Trueman
William Hopkins
Don Knowles
Herb Adams

Just radar detectors.
you face. And they're on
Our sales people woli't give you the run-

mow the problems
a toll-free call away.

around if you ever need service after the sale
elther. They're here till 11:00 p.m. on weekdays
and 5:30 on Saturday. Jug call the same toll-
free number,

Joln the

It's easy to try ESCORT. Dial 800-543-1608.
Delivery is as guick as UPS and we pay for
shipping. If that's not fast enough, Federal
Express guarantees 48-hour delivery for only
£6.00 extra.

Take the first 30 days as a test. If you're
not completely satisfied in that time, we'll re-
fund your purchase and your return shipping.
There are no hidden charges. We also back
ESCORT with a one-year limited warranty on
parts and labor.

Let ESCORT solve your radar problem.
Judging by the owners we can mention, you'll be
in good company.

Try ESCORT At No Risk

ESCORT $245 [ Ohio ras, add $13.48 tax)
Skghtly higher in Canada

TOLL FREE 800-543-1608
By mail send to address below, Credit
cards, money orders, bank checks, cer-
tified checks, wire transfars processed

immediately. Personal or company
checks require 18 days.

ESCORT

RADAR WARNING RECEIVER

Cincinnati Microwave
Department D685

One Microwave Plaza
Cincinnati, Ohio 45296-0100

© 1986 Cincinnath Microwave, Inc.
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I've seen how dirty deposits can and dirt. And cleans up your
hurt a carburetor—and gum-up carburetor and choke like no

an engine. But what most folks other cleaner. With regular use,
don’t know is how little it really  I've found you can keep your
takes. Or how fast those harmful  carburetor and choke virtually
deposits accumulate. dirt-free—and that mieans saving

Experts say it takes dirt that's  gas, money, even the life of

only one-thousandth of an inch your engine.
thick to cripple a carburetor jet. Just spray Jet-Spray Gumouts

And that thin layer of dirt can
quickly become a dirtier,
gummier mess. £

your carburetor. A mess
that could make your car

on the outside of
the carburetor.
On the carbure-
tor linkage. On
the automatic

choke. And on the

A mess that’ll settle in

stall. Run rough. Start hard, A inside of the carburetor throat.
mess that’ll creep into the PCV After that, spray it directly into

Valve, and cause rough idling. the open end of the PCV Valve.

Acid corrosion. And heavier As it cleans vour carburetor

than normal oil and fuel and linkage. it helps to stop that

consumption. rough-running and stalling.
And because these As it cleans the inside

dirty areas are so hard of the carburetor throat,

to see —and reach—most it helps to stop that

folks figure a costly
professional cleaning
is the only way to wipe
it out.

mend is a really power-
ful jet spray cleaner.
Jet-Spray Gumouts
Carburetor & Choke
Cleaner. It's preferred
3-to-1 over any compet- £
itor. And believe me, it's [
for a lot of good reasons.

rough idling.

As it cleans the choke,
it keeps it from sticking.

And finally, as it cleans
your PCV Valve, vour
engine can start giving
you a cleaner, better
performance.

Soforengine dirt that's
quick-to-form and hard-
to-reach, I recommend
Jet-Spray Gumouts
Carburetor & Choke
Cleaner.

But what 1 recom-

It gets to the gum

Jﬂﬁspfalf wmﬁ;

America’s Best-Selling Carburetor Cleaner

A Quality Product of the Pennzoll Company.

i re —

I

Enough butane can be removed from
gasoline, however, so the blend's vapor
pressure is reduced to that of straight
gasoline, A properly blended methanol/
gasoline fuel usually won't cause hesita-
tion and stalling.

In parts of the country during the
summer of 1984, some fuel delivery
companies poured additional amounts
of methanol into correctly blended aleo-
hol/gasoline mixtures and also into
straight gasoline. By using relatively
inexpensive methanol to dilute the fuels
they received from refineries, they ex-
tended supplies and made more profit.
EPA inspectors making checks in re-
sponse to complaints by consumers un-
covered several firms engaged in this
practice,

Motorists should be on puard against
this kind of thievery. If your car sud-
denly starts hesitating and stalling,
suspect a load of fuel “watered down”
with aleohol. You can buy aleohol-de-
tection kits from Sealed Power Corp.,
Kent-Moore Allied Div., 20784 Little
Mack, Roseville, MI 48006, and from
Miller Tool Co., 32615 Park La., Gar-
den City, MI 458135.

Alcohol aftereffects

Let's run down other ohjections to aleo-
hol-hlended fuel, and the facts;

B Mpyg reduction—There could be a
logs in fuel economy with an aleohol/gas
mixture caused by the lower energy
content of the aleohol. For example,
there are 3% percent fewer BTUs per
gallon of blended fuel containing 5-
pereent methanol and S-percent cosol-
vent compared to straight gasoline.
However, the lower price per gallon
would compensate for the loss in mpg.
m [ncreased emissiois—Whether aleo-
hol blends produce greater air pollution
depends on the definition of the term
“pmissions.” A properly blended meth-
anol'gasoline fuel gives off leas hydro-
carbons (HC), less carbon monoxide
(C0) and less nitrogen oxide (NOx)
than straight gasoline. On the other
hand, the emission of aldehydes is
slightly higher when alcohol-blended
fuel is burned. Aldehyvde emissions are
not regulated.

Injector clogging s

Port-type fuel-injector nozzles

made to microscopic tolerances and are
easily clogged with deposits left by
evaporating gasoline. Clogged injec-
tors cause stalling and hesitation. GM's
viee chairman, Howard Kehrl, sent a
letter to the oil companies late last year
asking them to “market and advertise”
high-detergent pasolines “that will pre-
vent injector deposits.” Kehrl men-
tioned Mobil Oil by name as the only
company presently doing so. Mobil
adds the extra deterpent only to its
premium unleaded, however. ™
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The Dual Range"Auxiliary Transmission-
It lets you pull or cruise
with Performance E};ld Econo my.

dw;gwremeu!‘thenﬂmmwhuaaka ur vehicles to do
le duty,” madeNEanvaualhweﬂm -
Transmission now makes it easy to always t gear
for pulling a load, &nﬁn:gamuntmnpmurnmngu
economically down the interstate.
Match your gear ratio to your load
If your vehicle's axle is low for aload, a
Ihlalﬂmge"mwﬂlaaveynuluts fuel when

Less engine noise, too!
&% if your vehicle is
geared for cruis-

o “Jm“hm&?:a

when eng.im'speed.gearratlﬂ
and areprupeﬂynmta{::ﬂr
How the Dual Range™ works

The DNE Dual Range™ is an auxiliary transmission,

L
..i‘

mmﬂahlemmﬂaermmurmdﬂﬂlwe
HEMWrMWMhMmﬂm%mﬂattheﬂmk a

switch. The Dual Range™ unit is to the back of your
mmmmphmdﬂmsmﬂmﬂtmlﬂmﬁm
ing. It ean be installed in a couple
ﬁj&:lntnmc]muwrald]hddmt-
™ is to use 1tsmmmmentateermg—

drive standard ﬁm a.ffordahly iced Wﬂiﬁd

Ve versions are priced at sug-
gested retail.
Dm:gNasthuipment&Englnmg—
g Nn.sthutpmant&EngmeermgI

ncisa

with a of engineering achievements The famous
Nash five-speed transmission, 2 X 4 conversion kit, and the
four-speed overdrive transmission used in the new Chevrolet
Corvette are all products of this innovative X

‘Write today for more information on the Range™. Tb
find your nearest dealer call 1-800-423-9594, (In Tennessee
mﬂﬁlﬂﬂ-&lﬂ]}ﬂeﬂwmmeﬂmmmw

will allow your vehicle to

perform at its peak
econony and perform
/é caﬂﬂamrmﬁ
DNE CORPORATION = 7105 Moores Lane = Franklin, TN 37064
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JAZZING

IT UP

Aftermarket options
increase periormance,
add comiort and per-
sonalize your new cdar.

ou are what yvou drive, so

why not option-out your car

to be an extension of your
personality? With the right
ACCEssOries you can change a

bland family zedan into a street stormer,
With sound systems, for example,
vou can often do a lot better in terms of

sound quality and features by going
with an aftermarket setup. And you can
get the newest and ultimate wrinkle in
car audio, the Compact Disc player.
Even if you don't opt for high-tech car
auclio, you can add a power antenna for
under $100. Cruise control and inter-
mittent sweep windshield wipers are
two popular items, Rear window defog-
ger/deicers are easily installed and fea-
ture cut-off timers,

Top-line seats deserve a test drive.
They are anatomically designed and
have many adjustments.

Don't like eranking your windows up
and down? No problem. Power window
kits are under $300.

If you really want to know what's
going on under the hood, check out a
gauge package. Lighting is another

popular accessory, Halogen units re-
place sealed beams with no modifica-
tions necessary. Power door lock kits
retrofit virtually all domestic and im-
port cars.

In the performance arena, look at 4-
barrel carbs, tuned intake manifolds,
dual exhausts and headers. Big boosts
come from superchargers, turbocharg-
ers and nitrous oxide kits,

With automatic transmissions, high-
er-stall-speed torque converters lock
up at higher rpm, and you can get more
precise gear selection with aftermarket
shifters. For handling there are new
springs, swaybars, shocks, wheels and
tires.

Add-on body pieces—a variety of
gpoilers, wings and air dams—give a
slippery shape. So go to it! ™

Some accessories you can install on your car
indude, from top to bottom:

Spoked wheels from BES are model No.
7015P [ 5900 per 4-wheel set]. They're light-
weight. good looking and are

personalizers for your car. BBS of America,
33 Murray Hill Dr., Spring Valley. NY 10977,

Holley 4-barrel carburetors feature modular
design for flexible tuning for performance
or economy by changing fuel blows and
internal parts. The 600-cfm modeis are 5244
to $537. Holley Carburetor Div., 11955 Nine
Mile Rd., Warren, M 480%0.

The Holley Is shown mounted on a Torker Il
intake manifold designed for performance
up to 6500 rpm. Unit must be wed with
manual or electric choke carbs. Smali-block
model Is 5144.95. Edelbrock Corp.,
411 Coral Circle, El Segundo, CA 50245,

Aries chrome alternator for engine dress-up
|5150) Is a remanufactured unit that uses a

heavy-duty Internal voltage regulator. Out-
POPULAR MECHANICS ® MAY 1984

put is 60 amps. Ram Automotive, 201 Busi-
reess Park Bhwd,, Columbia, SC 29203.

Proform small block Chewvy chrome engine
dress-up kit No. 668515 | $60) contalns Origl-
nal Equipment design valve covers, push-in
breather cap, dipstick, timing cover and
timing tab. Specialty Auto Parts, Box 306,
Roseville, Ml 48066,

Blackjack Series 3000 headers are engl-
neered for economy and maximum power
in the low- to mid-rpm range. Units feature
die-cut exhaust flanges for perfect fit. The
headers list from 5111 to 5160 depending
on application. Blackjack Headers, 17007
South Reyes Ave.. Compton, CA 90221,

Suntune triple gauge kit No. 7995 [534)
comes with &60-amp ammeter, 0 to 100-psl
mechanical oll pressure and 100 to 2B0°F.
waterfoll temp gauges. Sun Electric Corp.,
One Sun Pwy.. Crystal Lake, IL 60014,

The Pro Flow air ceaner [524] is a low-
profile design and has a reusable element

that cleans up with soap and water. The unit
features low-restriction breathing and
flame-retardant element. Edelbrock Corp.,
411 Coral Circle, E] Segunda, CA 90245,

Hella halogen driving and fog lights 5125
use & 1.2V 55W H33 bulb and cover 500 feet
for fog lights, and 5500 feet for driving
lights, Includes all wiring and hardware
needed for installation. Hella Corp.. 42 Jack-
son Dr., Cranford, NJ 07016,

Accel Super Coll [$55) works with virtually
any Ignition system and provides up to 45
percent higher voltage output compared to
cormventional colls, Features vibration-proof

ipring-loaded core assembly. Accel, Rt. 139,
Branford, CT 06405.

Sun Super Tach Il No. CP7901 | 569 reads out
0 to 8000 rpm and works with 4-, & or B-
cylinder engines with maost ignition systems.
The tach features an intemnally lluminated
3%-Inch dial and mounts on steering column
or dash. 5un Electric Corp., One Sun Plowy..
Crystal Lake, IL 60014,
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CARE

Even computerized
cars need proper care
and maintenance to
remain like new. Here's
yourstep-by-step guide.

or the dedicated Saturday

mechanic, one of the most

enjoyable things about a

new car is the opportunity

to poke around under the

hood. In addition to the joy
of working in a clean, new engine eom-
partment, there's the excitement of all
the new technology and the challenge of
learning to work with it.

Whether yvour car is brand new or a
few decades old, the best way to keep it
happy is to perform all recommended
maintenance on schedule. Regular
maintenance will help preserve that
silky smooth new-car performance and
prolong the life of the oldest machines.

A systematic approach to car care
can also help keep repair eosts under
control. Little problems that arise
when maintenance tasks are ignored,
like a sticking choke, beget big prob-
lems like ruined ecatalytic converters
and oxygen sensors. Replacing worn
parts and making necessary checks and
adjustments on time will keep repair
costs to a rock-bottom minimum.

O course, anyone who aspires todo a
significant amount of work on his or her
own car should be equipped with a copy
of the factory service manual. These
books aren't written for do-it-your-

POPULAR MECHANICS @ hAY |98

FEEDING

selfers (as our maintenance guide is),
but because they're vehicle specific,
they can provide tremendous assis-
tance when used in conjunction with
instructions aimed at the home mechan-
i, You'll find a hst of sources for
factory repair manuals on page 146,

Qil change

Changing the oil and filter is usually the
first job that the novice Saturday me-
chanie tackles. But you don't want to
waste time while you're under there
waiting for the dirty oil to drain. The
best mechanics perform a quick under-
car inspection as a part of every woil
change. Chassis parts can also be lubed
at this time, and, when mileage inter-
vals so dictate, vou can do a brake
inspection, tire rotation, and ball joint
check. You'll find instructions for these
procedures in following sections.

It's alzo good to remember that you
ean't change wvour oil and filter too
often. Combustion byproducts always
work their way into the oil, undermin-
ing its ability to lubricate the moving
parts of vour engine. No matter how
you sliee it, changing your oil and filter
frequently will prolong the life of your
engine. Many professional mechanies
still change oil in their personal cars at
2000~ or 3000-mile intervals, despite
the manufacturer's more liberal main-
tenance schedules.

Make sure the engine is fully warmed
before changing the oil. You'll have to
drive the car for at least 20 minutes.
Just running the engine won't bring the
oil to full operating temperature. When
you're sure the oil is warmed, shut off
the engine and raise the car on jack-
stands or ramps so that it's level. You'll
have to raise both the front and the rear

for the oil to drain properly and to allow
vou to do the under-car inspection.

Locate a drain pan that is big enough
to hold all of the oil that will drain from
the engine. If you're not sure, check it
with water and a measuring cup. Place
the pan so that it's centered under the
oil pan's drain plug. Then, using a box
wrench, loosen the drain plug (Fig. 1).
Some cars may have a square drive hole
in the plug or a hex drive linle in the
plug. If g0, you'll need to use the square
drive of a ratchet or a large socket drive
(Allen} wrench to loosen it. Using a box
wrench rather than an open end or an
adjustable crescent will help prevent
stripping the corners off of the plug's
hex head. And, make sure you have a
new oil drain plug washer on hand, if
one is used on your car.

Replacing the oll filter

Allow the warm oil to drain completely.

BOX WRENCH

1 Use box wrench mgn%uvlng oil
drain plug to aveld rounding off corners.
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“Both exceed carma
warranty requireme
Texaco’s Havoline
for half the price.””

Texaco's advanced formula Havoline Supreme challenges
the world’s most-expensive motor oils. /
Both Havoline and the expensive synthetics exceed car o |
manufacturers’ warranty requirements for virtually all
gasoline-powered cars.

Both also meet or exceed industry standards for

protecting your engine against wear, keeping it clean,

saving gasoline and preventing rust and corrosion.

But Havoline does those jobs for less than half the price®
Texacos Havoline Supreme: high-quality protection

without the high price.

Take the challenge wherever Havoline is sold.

*Based on average price for Mobil |
and Havoline as reported by
MPD-Auto Facis,
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While it's running out, you ean change
the filter. If your drain pan isn't big
enough to catch the oil that will run out
when you loosen the filter, use a second
drain pan or bucket. Use a filter
wrench, available at auto parts stores,
to loosen the filter. This tool is a band
with a lever attached. When you pull on
the lever the band tightens around the
filter. Make sure you pull in a counter-
clockwize direction when looking at the
filter from its lower end.

On some new cars, access to the filter
is severly limited and the filter wrench
handle is difficult to reach when in-
stalled on the filter. For such applica-
tions use a ratchet-driven filter wrench
(Fig. 2).

Once the old filter is off of the engine,
check to make sure that its gasket came
off with it. Then clean the filter mount-
ing area and partially fill the new filter
with some of the fresh engine oil. Lube
the filter gasket with this clean oil as
well. Then install the filter, tightening
it according to the directions printed on
it or #-turn after the gasket makes
contact with its mounting flange. You
ean usually tighten a filter sufficiently
by hand; you shouldn't have to use the
wrench. Of course you should use a
filter wrench if it's a tough reach with
your hands. But if you really muscle it
down, you may have a tough time
trying to get it off the next time you
change oil.

Allow enough time for every drop of
the old oil to drain, then reinstall the
drain plug. Take care that you don’t
eross thread it; tighten it with modera-
tion. Use a wrench no longer than 10in.
and, once again, don't make it as tight
a8 you possibly can.

Oil viscosity and grade
Because many of the new engines run
at higher temperatures than power-
plants of earlier design, oils have been
improved accordingly. Make sure you
use only the manufacturer’s recom-
mended oil when refilling. The auto-
makers recommend 3F, SF/CC or
SF/CD grade oils for the latest gasoline
engines and SF/CC or SF/CD il for
diesels. Some also specify viscosity,
usually opting for 5W30 in most cli-
mates. Some carmakers may not repair
your engine under warranty if the deal-
er thinks you caused the rings to stick
by using the wrong viseosity oil. If your
car is under warranty, make sure that
vour parts store receipt includes grade
and viscosity and then save it as part of
vour maintenance record, noting the
mileage and date at which the oil was
changed.

For older gas-engine cars you can use
8F oil even if 8E or another grade is
gpecified in your owner's manual. SF is
just an improved formulation that
stands up better under the rigors of
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RATCHET
EXTENSION

CHL FILTER
WRENCH

[%]18

2 Use ratchet and extension-driven filter
wrench to remove filters in close quarters.

high temperature and contamination.

Onece you're certain that you have the
right oil for your car, fill the crankcase
with the recommended amount, start
the engine and run it for a few minutes.
While it's running watch closely for
leaks from the filter or drain plug. If
everything's okay, shut it off and check
oil level on the dipstick. 1f vou're cer-
tain you used the recommended amount
for a change with a new filter but the
dipstick shows low or overfilled, stop
by your dealer with the dipstick and
make sure it's the correct one for the
engine.

Between changes, make sure you
check your oil level at every other gas
fillup. And, when it's low, add the same
type of cil you used when you changed
it last.

Under-car inspection

While you've got your ear up in the air
for an oil and filter change, you should
inspect the underside. It's a good way
to prevent little problems from becom-
ing big problems, while making sure
that your vehicle is safe to operate.

Begin by inspecting the complete
exhaust system. An exhanst leak that
works its way into the passenger cabin
can kill you. Look for broken, missing
or mis-positioned parts, including the
rubber and steel hangers that attach
the exhaunst parts to the chassis (Fig.
3). Check for open muffler seams, holes
and loose connections,

Cheek both front and réar suspension
for worn bushings, loose parts and
physical damage. Make sure all shock
abzorbers are firmly attached at both
ends. It's a good idea to grab a wrench
and check the tightness of all bolts that
aren't fitted with a cotter pin. Check
power steering lines and hoses for leaks
or physical damage. If your car is

equipped with manual steering, check /

the box for seal leakage. If you own a
front-wheel-drive car, clean and in-
spect the drive-axle boot seals (Fig. 4).
If theyre torn, they must be replaced

l!turmm suspension

At 15,000-mile intervals, your under-
car inspection should include a piece-
by-piece check of steering and suspen-
sion components, Grasp each rod end
and shake it to test for excessive loose-
ness (Fig. 5). While tie rod ends should
allow some movement, they should not
allow unrestricted movement.

Almost all ears produced today are
equipped with wear-indicator hall
Jjoints, Most wear-indicator joints have
a collar around the grease fitting that
protrudes from the lower surface of the
joint. As the joint wears, this collar
sinks below the surface of the joint, indi-
cating that replacement is necessary.
Other wear-indicator joints, including
those used on most Chrysler products,
are checked by attempting to rotate the
grease fitting, If the fitting is loose in
the joint, the joint is excessively worn.

Check all strut and control arm bush-
ings for looseness and wear. On front-
wheel-drive cars make sure you check
the bushings in the struts that join the
engine and trans sub-chassis assembly
to the car's integral body/chassis unit
(Fig. 6).

Chassis lube
Lubricate all grease fittings in the sus-
pension and steering linkage (Fig. T).
Some new care come with pluge in-
stalled in the places where grease fit-
tings normally go. If you find this to be
the case, you can purchase the fittings
at a parts etore, remove the plugs with
a small box wrench and install the
fittings. Use a water-resistant EP
chassis lube in a grease gun. Pump
grease in until the dust cover of each
suspension joint swells slightly (Fig. 8).
If a component won't take any grease
wiggle it a bit while you pump the
grease gun.

Uzing a light oil, lubricate transmis-
sion or transaxle shift linkage, hood and

3 Muffler seams should
not be split or open.
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4 Closely examine CV joint dust boots on
front-wheel-drive cars; replace If needed.

door hinges, and parking brake linkage
on older cars with an exposed cable-
and-lever mechanism. Use white lithi-
um grease on the hood lateh, parking
brake cable guides and any underbody
brake cable contact points. Clean the
power antenna mast and apply a thin
coating of the lithium grease. On rear-
wheel-drive, manual transmission cars,
lubricate the cluteh cross-shafl lever
and, if necessary, adjust cluteh linkage
freeplay following manufacturer’s in-
struetions for your particular model,

Check differential and manual trans-
mission lube levels on rear-drive cars.
{In most cars this is done by removing a
plug from the side of the unit. Many
vehicles use a hypoid-type lube in the
rear end. [f your car has a limited-slip
differential, it may require special lube,
Check fluid level on automatic trans
cars or manual transaxle front-drivers.
Both are equipped with underhood dip-
sticks. Most are supposed to be checked
warm. See yvour owner's manual for
fluid requirements.

Cheek brake master eylinder fluid
level, and fill to the FULL line or to
within %% in. of the top (Fig. 9). Use
fluid that meets DOT 3 specifications.
Don't use fluid if it hasn't been stored in
a sealed container. It could be contami-
nated with moisture. Don't use fluid if
you ean't find an indication of its DOT
specification on the can. Some fluid loss
is normal on dise brake cars, but it can
be an indication of pad wear. Severe
fluid loss requires immediate attention.

Check power steering fluid level,
and, on cars with hydraulic manual
clutches, clutch cylinder fluid. Follow
manufacturer's recommendations,
which can be found in your owner’s
manual, for refill, Some power steering
units require special fluid, others use
power steering fluid. Some new cars
have remote power steering reservoirs
(Fig. 10).

{n automatic transmission cars it’s a
good idea to change the fluid and in-pan
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filter at 30,000-mile intervals. If the
pan doesn't have a drain plug, drain
fluid by removing all bolts except one in
a corner. Then gradually loosen the
remaining bolt to lower the opposite
corner of the pan. As the fluid drains,
lonsen the bolt more. Change the filter
before reinstalling the pan.

Reviewing the rubber

Cheek tire air preszure at every other
fillup; develop a habit of doing it when
you check oil level, Keep your own tire
gauge in the trunk or glovebox so that
you will get comparative readings each
time. Inflate to the manufacturer’s rec-
ommended level. You won't gain trac-
tion by underinflating tires.

If your tires have not worn evenly
you've either been inflating them incor-
rectly or your wheels are misaligned.
On bias-ply tires, wear that occurs only
on both outer edges of the tread is a
sign of underinflation. Wear that occurs
only in the center of the tread is a sign
of overinflation.

Radials won't necessarily wear un-
evenly due to incorrect inflation, but
they won't perform properly either, so
frequent checks are even more impor-

§ Check rod ends for looseness by grasp-
Ing the tie rod and shaking it vigorously.

FT§]

& Examine bushings of struts that join
engine and trans subassembly to chassis,

tant with radial tires than bias-ply,
Wheel alignment problems will affect
both radials and bias-ply tires. Exces-
give camber causes one side of the tread
to wear more than the other. Incorrect
wheel toe in or toe out settings cause
the edges of the tread to feather. Un-
balanced tire and wheel assemblies or
failure to rotate tires will sometimes
cause cupping, scalloping or bald spots,

Tire rotation

To equalize wear, tires should be rotat-
ed after the first 7500 miles. After
they've been rotated once, 15,000-mile
intervals are frequent enough. This is
particularly important with radial tires
as the front tires tend to serub off the
shoulders quite rapidly. Follow the ro-
tation pattern provided in Fig. 11. If
vour car has a full-size spare use the
rotation scheme for five tires. If vou
have an undersize spare, rotate only
the four standard tires.

Retighten the lug nuts using a torque
wreneh in the sequence illustrated
(Fig. 12). With four lugs use a eriss-
cross pattern. You'll find a spec for
wheel torque in your service manual,
First torque each lug to half of the
recommended figure, tightening them
in the order indicated in the illustra-
tion. Then bring each to full torque. If
vou can't find a wheel lug torque spec
for your car, torque ‘ein-diameter
lugs to 85 ft.-1b. and Yg-in. lugs to T0
ft.-lIh.

Disc brake in ion

You can check for excessive brake pad
and/or lining wear at the same time you
rotate tires, as the recommended inter-
vals are the same. Clozely examine the
master cylinder, calipers, wheel cylin-
ders and every connection in the hy-
draulic system for leaks. If you do find
fluid leakage, the problem must be
fixed before the car is driven again.
Leakage from a master cylinder, wheel
eylinder or ealiper will require rebuild-
ing or replacement of the eomponent.
Leakage from a line or fitting calls for
replacement of the part. After any
hydrauvlic repairs you must bleed the
brake system.

If there are no signs of leakage,
inspect the brake pads and drum brake
shoe lining to see if they've worn to the
point where replacement is reguired.
Many disc-brake-equipped new cars
have wear indicators that contact the
brake disc when the pads have worn out
(Fig. 13). If you see that this indieator
is within Y in. of the brake disc or if
the indicator has contacted the dise and
squeals when you drive the car, replace
the pads.

If yvour car has disc brakes without
wear indicators and you know for sure
that your brake pads are of the bonded
type, rather than of the riveted type,

POPULAR MECHANICS ® MAY | 786



You Can Install |
Ordinary Hand

Feature-Packed!

Easy to Operate!
Expandable Design!
Affordably Priced!
H
Radio Shack's new satellite TV system brings 5.::' -
i i From the ;
you over 100 channels of quality entertainment. Humm

Enjoy sports, movies and music videos with
stereo sound, networks, super stations, kids'
shows and more. This complete block down
conversion system includes instructions
and an assembly guide on video cas-
sette. Only $1935 or as low as $92 per
month* Selected components are also
available for upgrading existing sys-
tems. Come in today for details.

The digital synthesized receiver provides fully automatic dish posi-
tioning, automatic stereo sound tuning, and outputs for standard
TV sets, TV monitors, stereo audio amplifier and descrambler.

o
'iy &
® ’
Radie fhaek D
The Technology Store p q-,‘:#f
& BrARIGH OF TANDY COAPDRATION // ‘\‘ E‘lﬂ"

“Radio Shack/CiliLing k& an open-ended credi Citibank. Payment <&
iwlﬂnﬁuu.?d"ﬂmﬂm:wx:::hhﬂm-ﬂm /// ‘ﬁé"# r‘jﬁd‘d aF 4
-

~
rd




yvou can probably inspect lining thick-
ness through a hole in the top of the
caliper (Fig. 14), The thinnest section of
the friction material should be thicker
than the pad backing plate. If it isn't,
the pads must be replaced.

If vou're not sure whether the pads

are riveted or bonded, you'll have to
remove the caliper to check pad thick-
ness. In most cases, the job is quite
easy. On most Japanese imports you
can simply remove one of the caliper
bolts and swing the caliper up off of the
dise. On GM and most Chrysler cars

STEERING AMND
SLISPEMSIIN

TR POIMTS EACH SIDE ‘

¥ Many cars with rack-and-pinion steering and MacPherson strut suspension. like this
GM J-car, have only four peints where grease must be applied with a grease gun.

vou'll have to remove both caliper balts,
Most Fords have a retaining key that
must be removed to disengage the cali-
per. Rear-wheel dise brakes that incor-
porate parking brake mechanisms ean
be quite complex.

Drum brake inspection

Most cars still have drum brakes at the
rear. To check these, the drums must
be removed. On some front-wheel-
drive cars this will require removal of
the wheel bearings. On front-wheel-
drive cars with zealed bearing and hub
assemblies in the rear, or on rear-drive
cars, the drum is simply pulled off of the
lug nut studs.

If your car is new and the drums have
never been removed, you'll probably
find a retainer washer on one stud of
each drum. Simply cut this off with a
pair of side cutters (Fig. 15). To pre-
vent breathing brake shoe particles
which may contain asbestos, cover vour
nose and mouth with a breather mask
like those sold in automotive paint
stores, then attempt to remove the
drums. Sometimes on low mileage cars,
the drums can be pulled right off of the
studs. In most cases, however, vou'll
find that the brake shoes must be re-
tracted before the drums will come off,

To retract the shoes on most vehicles
with self-adjusting drum brakes, you'll
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wood, motorcycles, snowmobiles & much
mara|

#Fglded upyze & WadH « TD ®Bed pize d'x
& e 190 lba #Ohvarcall length 137" #Max
lgod cop : 790 k. ®Coupler cop.: Claay i, 2000
Ibs. grods, ®Ball Fuich wee; 17787, ®Tirese dB-
B0 tubefeia, 8 x 3.75 ne ol 50 PSEcold, ® Licen-
sable n all sates

=" 185

Compore ot
450,00
DOrder Mo,
Ao 1380
Shi, Fri. Col.

Fanly loldy o
compoc! pire of
SWaxdHe I

Crrder No. Ad240- 5001
Pestrepeller
Powarful, pdsnting soundhaves that

start 6000 Watt

dirive pesiy awoy - by, mece, eos, &

more! Featurss: 80 overs 7500 s fi

#TH copocitor olers stoble high fre- ———
gaency, #Chiput sound prevesre - 130dA.

9“ Compars at $29.95

Ordar Mo, A424T-1123
TO PLACE AN ORDER plecns type or print clearly
iom shesl of poper] the noms ond order numbser
o thee ke alérig wish your rame §addee, Eaclois o
check o0 money poyoble o Whaleols Aman-
&, Ime. [be sure to odd ship. fond. charges) Youwcon
alio chirge to MasterCard or WISA. Print the ocol. no.
& expirghon dote and ugn your pame, Allow 11wl
lor delivery. Add 2-3 whs. for dleoring of personal

checks. Send your orders fo:
Wholesale ; merica. INC.

Order No. A4240-1018
Shipped Fri. Collect
10 DAY MO HASSLE GUARANTEE
IF you're not completely satishmd with your purchase, returm
it |preposd] within 10 doys for o FULL CASH REFUND [les
|h.igpmg i hnndlmg}_ Raturaed prodisc! migl be in Qﬂ'iglﬂq"
bax and arigmnal condstion,
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Power Generator

tgver be withoul electrical

power ogainl  Features o8

HPF Bré L& Siratton en

gene, #2120V & 2240V oul-

lets, 357175 omps. & A000

walty wrge, 4750 wakly con

tinuous power. ® Sernce cenler no
trtvaiche. ® Made in L5 ® Maosuare:

7L« W o IOH, #Wh 158 |ba. #Full 1
¥r. Farty Replocement Warranty!

5499 i

Order Mo, A4240-1034
Shipped Fri. Collect

BDOD Walt Generator w' 14 HF Industnal/Cam-

marcial Briggs & Strafion engne is also owoiloble

4777 Manard Drive, Eou Cloirs, W1 54703
For credit card erden or mare mlarmation call:
@ 1-T15-874-5000
-._;:m -oF -

1-800 -8 BE-3403

Send 51.00 for the lotest
Money-5aving Catalog
from whmg-
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EXTEND THE LIFE OF
YOUR CAR UP TO 75%

ELECTRONIC RUST CONTROL

The same technology that today protects ocean-going vessels, underground pipeline and offshore rigs against corrosion is

now available for your car, RV or pickup!

© Rust Evader Corp. Altoona, PA 16603

week maintainge your batteny's hall
potential. MNew vehicles-stay new
looking longer...and years of life will be
added to older models. Restored
wehicles maintain their restored look
longer. Electronic rust control could
extend the life of your car’'s body by
up to 75%! Thai means the average
body life of 8 years could be lengthened
to an incredible 14 years! The cost of
onumiineg your vehicle will be kept down
It's estimaled that by 1990, a
professional repaint job will exceed
$1500 ewen on smaller cars.) Phus, your
vehicle, old or mew, will bring n more

money al resale ar trade-in time.

It dramatically improves spray-on
coatings]...Corrosion, with time, can
begin to lorm under coatings to cause
devastating damage. RusiEvader’s state
of the art rust contral responds to
changes in humidity, temperature and
salt conditions.. In fact, RustEvader
works best under the worst condilions
of salt and moisture. We trust
RusiEvader to provide protection
year after year.We're convinced
enough to offer you a 30 day
inspection and money back offer.

U TEoi

Rust Evader mounts under Dash or Hood

* Revolufionary elecironic system wses your car's battery to hght corrosion 24 hours
a day... Super low current draw

* Retards the formation of corrosion and rust on new and old cars

* Protects the entire body, outside and inside--helps stop rust-in as well as rust-out
* Dramatically improves the performance of spray-on rustproofing

* The ondy corrosion inhibitor that can be transferred from one vehicle to another

WLECTRE

Installation compared oo wstalling an underdash
rado and 2 speakers. Step by sbep mahruciions
provedid or o8l our Service Depariment for
ardusti

* Easy to install--MNo spray guns...No mess...No need to crawl under you car
* Protects the oulside pamted surlaces.. Better than a coal of wax

* More than pays for itself -saves on costly repairs... Helps reduce expensive paint
jobs.. Assures higher resale value at trade-in time

* Compatible with all modern and sophisticated electronics.

Why has the RusiEvader been so
long in coming? After WW Il impressed
current fechnology was available o
pratect metal structures; However, the
apparatus needed to protect your car
would have been the size of a 10 gallon
squarium costing twice as much as the
car. Dbwiously, the industry chose the
spray-on undercoatings. In the past 7
years RustEvader Corp. has utihzed
micro-chip  technology  to  produce
miniaturized impressed current
corrosion confral  systerns that are
now affordable.

RustEvader has gained its experience
thru fleet sales and selected consumer
test programs. The results have been
oulstanding. As our production has
increased your cost is now alfordable.

Is a RustEvader really worth
5264.007 Don't wail 5 years (o find out.
The cost of a RustEvader can only be
compared fo  the value of wour
automaotive invesiment.

The need for corrosion and rest
prodection has never been greater!
Corrosion-causing agents are
everywhere...In road saits, industrial
pollutants and acld rain, in mod, sea
spray and even the ordinary tap water
you use to wash your car. Pollutants
have mcreased while over the years, the
thickness of sheet metal used i the

manufacture of car bodies has steadiby

Salt and other palliutants can combine with water, humidity fo create a kind of dilute
“Bartery Acid”. When this salution comes in contact with the metals in your car, an
electrical imbalance occurs. This imbalance allows electrons fo migrate from
partions of your car's metal paris lo the axygen ions producing corrosion and rust
The process will confinue until your once-beautiful car wall have been transformed
irtto an uglhy hulk. Electronic rust controd supplies the electrons needed to interfere
with the rusting process and... Your car remains virtually rust and corrosion freel

decreased. Consequently, vour car has
become increasingly vilnerable.

We believe this amazing system is
the best rust insurance you can buy!
The principle of impressed current rust
protection is nat new, It has been used
for wyears io protect underground
pipelines, ocean going vessels,
reinforcement bars on bridges, water
towers, all kinds of high-cost
equipment in the shipping, petroleum
and canstruction industries, One of our
largest fleet users is involved in the
mining and harvesting of salt
compounds in Utah..They are
doubling the life-span of their
equipment! RustEvader users write
us unsolicited letlers praising its
performance.

This electronic rust control device
protects your car'’s body and frame
panels as well as painted outer surfaces
agamst corrosian. [t inkibits the obvious
types of corrosion that can turm small
stane chips into wghy, scabby rust spois.
It fights hidden corrosion in body parts
subjected to stress, or wibraton, in
highly vulnerable welds and joints, in
panels that are bent, nicked or
scratched. The systemn is a low current.
draw design giving you a 45 day static
storage life, Driving your car 50 miles per

Electronic Rust Control Sustem for cars, pick-ups and vans
Complete kit inchedes mounting hardware, electrical connectors, wire, mounting
fluid, special anodes and mstructions,

1 Kit $264.00 Post Paid 3 Year Warraniy

30 Day Money Back Guarantee

Rust Evader is built to last... Projected service life is 15 years. Each Rust Evader comes
with a 3 year repair or replacement warranty. Rust Evader gives you evenything to
gain and nothing 1o lose, excepl rust.

Delivery within 7 days by ULP.5. or Parcel Post.

Rust Evader” |
Daon't leave your garage without it! —
MADE IN THE U.5.A. Command Monitor Module
I T I D T S O
Easy Access to Manufacturer:

¥

Call Toll Free: 1-800-458-3474 95PM.EST,

Iri Penna. Call 1-814-944-B700
Rust Evader Corp. P.O. Box 651, Altoona, PA 16603
Payment By: o Check 0 Mastercard/Visa o C.0D.
I Card # Exp. Date I
I Name I
Address
Phone ( 1

Dealer Inquiries Invited
I N N D N S

—-d




need a brake adjusting tool. This tool,
which looks like a miniature pry bar, is
used to turn a star wheel inside the
brake drum. The star wheel is attached
to a threaded device between the two
brake shoes. When the wheel is rotated
to make the threaded section shorter,
the shoes retract.

The adjusting tool is inserted into the
brake through a slot, either in the
backing plate or in the drum. The slots
should be filled with rubber insert
plugs. On cars with slots in the backing
plate, reach in with a small serewdriver
and lift the self-adjusting lever away
from the star wheel. Insert a brake

adjusting tool in the slot alongside the
serewdriver. With the adjusting tool
engaged in the teeth of the star wheel,
pull it up or down to back off the
adjustment, Most often the adjusting
tool is pushed upward to retract the
shoes,

If your drum brakes have adjusting
slots in the drums, use a hook to hold
the self-adjuster lever away from the
star wheel. Insert the brake adjusting
tool next to the hook to turn the star
wheel.

With your breather mask in place,
pull the drum off of the brake shoes.
Examine the inside of the drum. If it's

THREE WIPING
EDGES INSTEAD
OF ONE!

3 Squeegee
Edge

1Clearing
Edge

2 Cleaning

Edge

GUARANTEED =
FOR THE LIFE
OF YOUR CAR.

THE WORLD'S FIRST SYNTHETIC WIPER.
Tripledge blades are made from DuPont
MNordel—the same material used in 50,000
mile radial tires. Tripledge wipers will never
tear, crack, split, rot, dry out or stick. Not
affected by ice, snow, blazing sun, smog or
road chemicals.

EASY, DO-IT-YOURSELF INSTALLATION.

Universal adapter snaps on; accepls
bayonet, hook, pin type applications.

CUSTOM FIT sor virtually every U.S. and
import car, van or truck.

We guarantes Tripledge Wiper Blades <
far as long as you own your car! No e
other wiper blade can offer this guaran- g
tea. If you are not completely satisfied
you get your money back.

AIR-FLO DESIGN. Biades won't lift in
high winds, high speeds. 6 claws grip
firmly, distribute pressure avenly.

PATENTED DESIGN.
Protected by LLS. Patent 4473019,

PRICE PER PAIR ONLY

$ 9 | “Lm
Specity

make, model,
year of car.

CALL TOLL-FREE 1-800-847-0653

or sand check, or cand numiber and expiration date of your Visa or MasterCard. F"‘mﬁ
Pannsyhvania ressdents add 6% sales 1ax. L I

TRIPLEDGE WIPER CORP., r.O. Box 369, Bensalem, PA 19020
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FLEXIBLE HOSE
L= -
REID END
FLINP IM GREASE
UNTIL DUST COVER
SUVELLS SLIGHTLY
GREASE GLURN

8 Pack joints by pumping In grease until
the dust boot swells slightly.

been damaged by contact with brake
shoe metal or shoe rivets, it will have to
be machined or replaced. If it's blue or
eracked from too much heat, it must be
replaced.

Cheek for lining wear. Linings that
are bonded to the shoe (no rivets)
should be replaced when they have %
in. or less material. Riveted linings
should be replaced when they wear to
within Y. in. of the rivets (Fig. 16).

Maintenance tuneup

If you've fallen into the habit of replac-
ing engine wear parts only when the
engine starts to run poorly, it's time
you changed. Today's automobiles,
with oxygen sensors and catalytic con-
verters in the exhaust stream, are easi-
ly damaged by a poor running, misfir-
ing engine. On-time servicing of engine
wear parts ean prevent such damage,
This maintenance tuneup should be
performed at 15,000-mile intervals on
cars with electronic ignition or at
10,000-mile intervals on cars with
breaker-point ignition.

MASTER
CYLINDER COVER

® To remove the cap from a late-model
GM master cylinder, pull up on side tabs.
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Sparkplugs

To remove sparkplugs on engines with
limited access, particularly those with
transverse V6 engines, you'll need a
swivel-head plug socket, an extension
andl a Y-in. drive ratchet (Fig, 17). On
some applications, a swivel-handle
ratchet with a rigid socket may work
better,

Take care when vou pull off the plug
cables. Don't tug on them. Grasp the
rubber boot that fits over the plug and
twist it back and forth a bit until it
loosens its grip on the plug. Then pull
off the cable while twisting the boot.
Some of the very newest cars have
large cable boots that facilitate this.

On some cars, the arrangement of the
plug wires in the wire loom corresponds
directly to their position on the engine.
If this is the case, you won't have to
mark them. But if you can't tell where
each wire goes by looking at the loom,
number them before yvou take them off.

10 Some new cars have reservoir-mount-
ed remote from the power steering pump.

Cince the cables have been removed,
remove the plugs with your ratehet and
plug socket, taking care that the socket
is placed squarely over the plug. If vou
hold it on an angle, you might crack the
plug's porcelain. As each plug is re-
moved, place it in a compartmentalized
anil numbered tray so you'll know
which evlinder it came from.

Onece all of the plugs have been re-
moved, inspect them carvefully, They
should all be of approximately the same
color, vanging from gray or brown to
white or tan, depending on the type of
fuel used. If vou find that one or more is
eoated with wet fuel, burned oil, metal
tleposits or heavy black depositz of
carbon, an engine diagnostic routine
must be performed to determine the
cause of the problem.
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FRONT OF CAR
a-\WHEEL S-\WHEEL
ROTATION ROTATION

/

SR

11 You can follow these patterns for
rotating bias-ply or radial tires.

If the edges of the plug's inner and
outer electrodes are noticeably eroded,
replacement is necessary. If erosion is
accompanied by severe blistering of the
insulator, the cause of excessive com-
bustion chamber temperatures must be
determined.

With breaker-point ignition you
should replace the plugs after 12,000
miles even if they look good. With high-
voltage electronie ignitions, you ecan
clean and gap them and put them back
in for another 15,000 miles or more,

Purchase replacement plugs of the
same heat range recommended by the
manufacturer. Don't experiment with
hotter or colder plugs. The plugs in use
today have a broad heat range to cope
with all normal driving conditions, and
use of a hotter or colder plug could
adversely affect engine ealibration.
Find the manufacturer's specification
for plug gap in yvour service manual, If
vou don't have a manual, check the spec
in « parts store plug catalog. Gap the
plugs, using a wire gap gauge (Fig. 18).
The wire that will just pass between
the two eleetrodes indicates the size of
the gap. Usze the tool at the end of the
gap pauge to bend the electrode if

12 Torque lug nuts as indicated; tighten
to half of spec first time, then do again.

r-—_-—_

Geodesic Home

Kits.

Beautiful, Efficient,
Affordable.

Manterey Domes sells horme luts for less than
frany mew home down payments. Completely
affordable. remarkably beautilul ..our homes are
designed for a hletime of savings

The most energy efficient homes on garth..up
1 50 more than everyday homes. In addition,
consiruclion costs are cul dramatically using our
patented building system_ {our 1813 sq. ft
house packege 18 just $156601)

Discover Monterey Domes living with our 100
page Color Catalog and Plans Beok. ORDER
TODAY for just $6.00. Uncondithonally
Giaranteed or your Money Back!

O Please rush my 100 page copy of Monterey Domes
Cotolog and Ploas Bask Enclosed is $5000.

O Also please serd ma the Monterey Domes Basic
Dewree Assemsbiy Monusl for an additional $5.00,

Order by Credit Card, Call S00-634-2255
(In Calif. 500-847-4661)

Mame

Ciry'State, Zip

Send to: MONTEREY DOMES
Dept. AQ-5
1760 Chicago Ave.
Riverside, Calil. 92517
MONTEREY DOMES.

_—-———l—h—-—-——J

Increase Tire Shop Safety and

We Will Give You This Solid
Bronze Buckle.

Heawy truck wheel/rim servicing can
be dangerous.

Motor Wheel Rim Safety Training kit
has matenal and instructions to help
you teach safe wheel/rim senvicing
and help avod neadless acoidents
Send for free kit. Post the safety
materal. Presant the program to your
senace people. Returm validation cer-
tificate. And we'll send you a Motor
Wheel Think Safety belt buckla,
Write: Dept. 91411,
Motor Wheel Corp. - "
Lansing, MI 48909 | &'
o

- H'"‘h
F_

AT

-
— e

i i, WS

MOTOR S WHEEL

Subaidiary of The Goodyear Tee & PFubber Comgpany
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#6 in a series

The K&N Filtercharger®

More Than An Air Filter

- Much, Much More

The K&N Fitterchanger is the Wlmm
rmast powerful filter in the world the of Baja to the straights
Powerful? Youbet. of Leiars. for just one reason -
Our unigue e they really perform! And we've got
ciled gouze- &= a fither to fit just about
and-screen anything you drive -
design — Chevy, Honda, Porsche,
smooths E— ®svenma Vs
and = ondPeferbits yours
Bl'ﬁﬁ air awalts!
s it super K&N
cleansit, mﬂdﬂ%ﬁwﬁ?

avaiiable

gi‘giﬁ?ﬂ%ﬂ direct mail
lorger "guip” of ai by
on each infake stroke: The result - 1 Porsche 914-
enhanced power and sconomy 24 p/n
In addition, the K&M Fitercharger 33-2003.
i complately reusable When ~ 5end 529.90 plus $5.00
dirty, just clean, re-oil and reinstall shipping and handling o KN
It's the filter designed fo last the Engineering Inc., A2 1329,

We're serious. K&N Fitters are omplete cafalog $300

GET THE EDGE!

MODEL #120 $358.95

Edge Collector Series

Peaclita, talian B% © Side Opening
Blua, Green, White, Red or Elhar.lr

3 for $104.95 ’

L#

% T 1
= b B -
T

Edg- Co., P'.D E:m 32848-PM5. Phosnix, AZ BE0E4 1
Befors Drclening Call For Avadabdity

Koy .f-_:___';_‘d_“

602-952-1659

- -
"t Colarien & Bariat
s L1 s Flassy
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I and police wabwers snd discounts.

N
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| |1 Plsass Ship the Following lema:  Maodel #108 o
I= 120 Oy Model #817 __ Ory. |}
UL ) Add $7.50 Per Kit Shipping snd HandSing. Allow 10 Deys Shipping ]
| Check or Money Order Enclosed Total s
ll I Visa/MasterCard # _ . ] Eubﬂn_-_-:
:lum —_— )
iJJJ ha ¥ Lo _’
oy S T e e
| 1 | cortity that | am over 21 yaars of sge. I
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necessary. Don't bang the plug on any-
thing or try to bend the electrode by
prying it with other tools.

Install the plugs and tighten them
with moderate pressure. Don't muscle
them down or you'll crack the insulator
and lock them in place—permanently.
If you have the access, use a torgue
wrench and tighten them to 20 b.-ft.

Plug cables

Before reinstalling the plug cables, ex-
amine them carefully for brittleness,
cracking, euts, burns or corrosion of the
plug-end terminals. Under normal con-
ditions they'll last several years, but if
exposed to road salt they may fail much
sooner.0On newer cars with electronic
engine controls, don't attempt to clean
the plug cable terminals as they may be
coated with dielectrie silicone grease to
prevent electrical interference.

When installing a new set of wires,
remove one old wire at a time and
match it to a new one. Use all looms and
separators and route the wires exactly

REPLACE PAD WHEN WEAR
INDICATOR COMES
WATHINM 1114" OF ROTOR FACE

13 On disc brakes with wear Indicators,
replace pads before the telitale squeal.

as they were originally. And, by all
means, don’t replace the heavy-duty
silicone-jacketed wires used on today’s
high voltage ignitions with cheap off-
brand wires, It pays to buy the best.

Distributor cap and rotor

Remove the distributor cap. On some
new cars you may have to remove the
cap end of each plug cable before the
cap can be disengaged from the distrib-
utor, as on the Chevrolet Cavalier V6
illustrated. If so, mark each wire and
each location on the cap with a grease
erayon or other marker before remov-
ing the wires (Fig. 19). The cap is
retained with two or three screws on
maost cars (Fig, 20). On some GM caps,
particularly large ones, the screws are
pushed down and turned a half turn to
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release two spring-loaded latches. Ona
few models, the cap is retained by
spring clips which can be disengaged by
prying with a screwdriver.

Omee the cap is off the distributor,
check the inside of the cap for eracks,
fractures or any evidence of ecarbon
tracking between terminals. Replace
the cap if it iz damaged, On older cars
without computers you can clean the
inside of the cap with a rag and scrape
corrosion from the terminals with a
knife, However on many new cars, the
terminals are coated with special sili-
cone grease made for this purpose and
should be left alone. A small amount of
corrosion mixed with the grease won't
hurt anything, If the cap is severely
corroded it should be replaced, and the
gilicone grease should be renewed.
When you install a new cap don't over-
tighten the serews or yvou'll erack it.

Remove the rotor from the distribu-
tor shaft. It may simply be sitting on
the shaft or it may be attached with twao
serews, Cheek the rotor for damage.
Make sure the center contact has not
been areing to the distributor shaft. On

ROTOR l '
CALIPER
\
- A=
FE" A i TAEE !
PAD
BACKING rﬁ
— PLATE
I-L--""'J

14 You can examine the edge of pads
through an opening In top of callper.

RETAIMER
cur

BRAKE

SIDE
CUTTERS

CRUIM

1% To get brake drums off a new car,
you'll have to remove the retalner clips.
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| ABOVE

16 Lining on riveted shoes is worn out if
it isn‘t more than '4; In. above rivets.

cars without computers, clean any cor-
rosion from the rotor terminal or tip
with a knife. If it is corroded to the
point where it can't be cleaned easily,
replace it. On new cars, the rotor is
probably coated with silicone grease, so
don't attempt to clean it. Replace the
rotor if it is severely corroded or dam-
aped inany way, When installing a new
rotor, apply silicone grease made for
this application as before,

Replacing points

and condenser

It's been a long time since an American
car was produced with a contact break-
er ignition system, but our sources in
the parts business tell us they still sell a
lot of point sets, To us, that means that
many of you are still tuning older cars.

To replace contact points, begin by
turning the engine until the rubbing
block of the points is on the high point of
the distributor cam. Disconnect the two
wires that are attached to the point set,
One is the distributor's primary circuit
lead, the other is the condenser wire,
Once the wires are disconnected, re-
move the contact points. On cars where
the base of the breaker point set is
slotted for the screws, just loosen the
screws enough to slide out the point
set, On ears where you have to remove
the screws completely, don't drop them
or you may have to remove the distrib-
utor to get them back,

To remove eondensers that are not
spotwelded to the bracket, you can just
loosen the retaining screw enough so
that the condenser shdes out of the
bracket. If the bracket is attached to
the condenzer, you'll have to take the
whale thing out.

Install the new points and eondenser,
locating the new condenser in exactly
the same position as the old one. After
making sure that the rubbing block of
the contact pointer set is touching a
high point of the distributor cam, adjust

BELLISSIMA. ..

FERRARI!

Beliissima . . . the highast realization of beaufy.
Forilssima. . .the uitimate axpression of strangth.
You can't fake it, you can imitate it.

Farraris are born with it

Men with style and flair drive Ferraris because
they deserve 1o driva Farraris. Unfortunatsly, not
everyone who deserves a Ferrer can afford one, Take
the 1985 Testa Rossa pictured above. Named for its
axtracrdinary “Red Head" (Testa Rossa) engine
capableof 170 mphplus, 1 costs over $87,000. Wa can
all imagkne oursalves bahind the whaal, but few of us
will ever get thare - until now!

Pul soma ballissima and fortissima into your lite
with this 1:18 scale diecast metal replica of the
1884-85 Testa Aossa. It's the latest acdition to the
Burago Diamond Classic Serias, fully finishad car
replicas world ranowned for their style and flair, just
like the cars they depicl. Burago models feature
working stearing wheals and linkage, apening doors,
hoods and engine bonnets. The interiors are lavishly
detailed and crisply accuraie, iires are genuine rub-
ber. The cars avarage 107 in langth and weigh in at
wall over a pound and a hall each.

Burago offers three Ferraris, each rendered in
sturdy diecast metal with a brilliant Ferrari red baked
enamel finish. Besides tha 1205 Testa Rossa there's
the sleek 1957 Ferrari 250 Testa Rossa, and the
inimitable 1964 Farrar GTO.

You'llnever find betier large scale discasi collec-
tibles than Burago, and there's no better time to buy
them than right now! To order your Burago Ferrari,
just mail us tha coupon balow,

MODEL EXPO, INC.
23 Just Road, Fairfield, N.J. 07007
Far fastast servica on cradil card orders, call:

800-228-2028 axt. 38, 24 hra./day
In Nebraska, call 800-642-8300, axt. 36

MODEL EXPO INC, Deot me-{

|

I 24 Jusi Road, Fairfeid, N.J. 07007

| Ves! I've always had a thing for “Red-Heads'”

| Please send the following Ferraris at $18.85 ea.:
I 1985 Farrar Testa Rossa Mo, B3018
|

1857 Ferrari Testa Rossa No. B3007

1964 Ferrari GTO No. B3011

|

|

S |

My check o order is anclosed.

I {Plaase mﬂ? Fﬁ% far llr'ummn and handling on ordars I

I buli'.rs m;arﬂsnddsrmww M.J, residants add &% l
sales tax,

| Charge my credit cand: |

l e Mastercard______ Visa_____ American Express I

|

|

I

I

|

|

|

| Aect ¥
| Exp.Date
' MNama
l Address
I City
| State Zip

' ¥ nol comgletely salshked, feturn wir 30 days o il refund

i e e e m— =




YOU MIGHT SAVE $2.00 TODAY BUYING AN
OFF BRAND VALVE COVER GASKET...
AT 3,500 MILES IT COULD COSTYOU A BUNDLE!

The jght save buying anoff-  FEL- :
money you mightsave buyng ancff-  FEL-PRO BLUE STRIPE VALVE COVER GASKETS

now, could cost you a bun-
die in as little a5 3500 miles o R eton  * Made from high-quality materials for a better seal
and possible engine Lookforthe = Free of voids (holes) that allow oil leakage
Blue Stripes on FEL-PRO Valve Cover ., gyeeljant flexibility, won't break in handling.

Gaskets. Your assurance of superiority,
Do the job right, do it once—buy where FEL-PRO gualily sealing products are sold.

"(Get the complete story from the #1 gasket manufacturer
FREE! on how the value of brand name gaskets benefits you",

MAIL T0: FEL-PRO INCORPORATED
7450 N. McConmick Bivd., Bax G 1103, Dept. No. PM-586 , Skoks, IL 60076

-

Cany — Stale Ip

¥

B

End Your Lawn Mowing
Frustrations Forever! .,

Garden Way's New TUFF-CUT is the perfect alternative \
to ordinary small-wheeled mowers and expensive “‘riders"! ’;’

* Easy to Handle — Big, easy-rolling, powered wheels handle

slopes, obstacles and rough ground with ease. 5
*» Extra Power — No more annoying hesi- o,

tation or stalling in heavy grass, 7
* Faster — The wider

mowing path and iz

€35y maneuvering 1| b o R e £

help get your lawn - e

done in record time. ; O T WA : — g
From the makers of TRD"T' i
TROY-BILT* Roto Tillers (RN TR T

an

Never again struggle | [| Garden Way Mig. Co., Dept. A289
= with cheaply built, i 102nd St. & Ninth Ave., Troy, N.Y. 12180

small-wheeled YES! riease send all the exciting facts
e about the TUFF-CUT Mower, including
mrmf_rs.llfﬁt }:JL?I details on your 5 models and Spacial
can't handie | savings Ofter now in effect.
tough jobs. I
o Name

Address

h-‘---

State Zip
‘T ¥ ¥ §F ¥ ¥ 7 §F ¥ |

the point gap to specification using a
feeler gauge. Lubricate the distributor
cam with a small amount of cam lube or
white lithium grease. A very small
amount is enough. If the distributor is
equipped with a lubricating wick that
touches the cam, don't attempt to oil it.
Replace it instead,

After reinstalling the cap and rotor,
start the engine and check point dwell
with a dwell meter and compare to the
manufacturer's spec, If it's not right,
readjust the points and try again. On
M cars with an access window in the
distributor cap, vou can adjust the
point gap with an Allen wrench while
the engine is running.

Adjusting spark timing

Unce you've completed all ignition
maintenance procedures, you should
check and, if necessary, adjust spark
advance. You'll need a timing light.
This stroboscopic light allows vou to see
the relative position of an index mark
on the crank and an indicator on the
engine when the No. 1 plug sparks
(Fig. 21). The timing light's pickup is
attached to the No. 1 plug cable, either
by means of an inductive clamp that
surrounds the cable or an adapter that
goes on the end of the cable, Never
attach equipment by piercing a cable.
Unless your timing light is of the very
inexpensive variety, it will also have
two leads that connect to the battery.
Timing lights that are not powered by

SWVEL-JOINT SPARK-
PLUGSOCKET

17 To reach plugs in tight engine com-
partment, use a swivel-joint plug socket.

SPARKPLLIG

18 Insert wire of plug gauge between
inner and outer electrodes to check gap.
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SAVE
SAVE
SAVE
- SAVE

| SAVE
Hardware, Home Center and Building Supply Stores

-_.' S|
= PR

STANLEY r i A
50' TAPE RULE LOCKING PLIERS SANDPAPER SUMP PUMP Extension LADDER
$1399 | .. 5488 | .. 5109 | $749 | 5309
Choice Choice
50 power retum, Unique | 5 curved jaw wiwire- Fine, med, coarss, 113 H P thermoplostic Deeply semated flal steps
J-position locking device | cutting or 7" straight jaw. | 7% 117 Forwood, submersible pump for firm footing.
controls blade move- Sure & positive grip. metal, plastic surfaces, | willoot switch. ssFa Lightwelght aluminum
ment. (34-1508F) (SWTTR) (001 RO02H008; consl. (07152)

ENTRY LOCKSET | ENTRY LOCKSET 16" CHAIN SAW
Exteror use. Includes Fnest quality material 5cup “"Perma<Elas” Gas. Lightweight. Heawy
No cost after rebate | deadlaich. Past easy used throughout, Bright | conlainer opens atboth | duty perdommance
=S nwone coupon o desmis 356-0) | installation. Brass finish. | bross finish. ends for easy clean. Carmying case included

(400T US3 CF) (FSENV-BELL 805-KAZ)

— —— ——— e —— — i — i —— —— —— -

_____________ —

 COUPON| COUPON |
| |

|
P !
: ___. E. I
DOOR CLOSER | LEATHER GLOVES | 50' VINYL HOSE

|
: 5538 . 5599 | 5699 5139 |m$299 |
I With Coupon I Witk Coupan I Wilh Coupon With Coupon Il.'.h-n‘l-ﬂt 'I.lmhl:nuponl
For screen or storm door, | Thumb shield. colton | 58" x 50 reinforced White Acrylic Leiex with | 20, 21, 22, Rotary I
I

| Holds open automatical-) back. flanne! lined vinyl. Easy to coil. Selid ! Silicone. Paintable. For | blades, Easy replace-
| v Black or Aluminum, 1 palm. Elastic wrist srap bross couplings. o0z | wood, metal. brick |

L L _ _ '

| I O e e B

SEE THE YELLOW PAGES FOR YOUR
NEAREST PRO HARDWARE ““ “Pro Advice Plus

ks - . aReal Good Price”



Elh: the Scotchlite™ reflec-

tive trim which helps motorists
see your speed demon coming —

even in the dark.

Beautifully crafied with sturdy

" ﬁberginss pole and strong mount-

ing bracket. Great for boats,

snowmobiles, etc.

| Hundreds of thousands al-

ready sold. Kids love "em.
Money-back guarantee.

Yes! Please send me
each, plus $2.00
total order. (Offer

Mame {pleass paint|
Address

City Sdate Zip

Mall today with check or money osder fo:
Tuumet. 6421 Hazeltine Blud., EmhluHN."ﬂ&!
MM regidents add 6% sales tax.

Dept. FCI |

r )

GREASE
CRAYOHM

=y

WAIRE

TERMINAL  pisrRELITOR

CAPR

19 If you have to dlscnnnm plug wires to remove distributor cap—as you do on
| Chevrolet 2.8 liter V& shown here—mark wires and cap towers with grease pencil.

the battery are dim and difficult to
| | work with,

On some ears, particularly  older
| | ones, vou have to disconnect the vacu-
um advance hose before adjusting tim-
ing. You can determine exactly what

COOL BUT CONSIDERATE!

You're under-dressed without its

well groomed feeling. Clubman
After Shove...and other fine toiletrdes.
Ed. Fincisd, Ine

Div. ol The Medermur Co.. B.Y. 10011

preparations are necessary by refer-
ring to the Vehicle Emizsion Control
Information label, found under the
hood. You'll alzo find specs for spark

checks of the vacuum ardvance mecha-
nism by checking input vacuum with a
gauge and vacuum diaphragm opera
tion with a hand vacuum pump. Replace
the diaphragm if it's defective,

On most of the engines produced
during the last few vears, a computer
controls spark advance. In most cases

you can determine if spark advance is

functional by simply revving the engine
and watehing the timing indieator with
vour timing light. Az with older en-
gines, timing should advance as engine
specid inereases. On many systems the
computer system will set a trouble code
and turnomm a CHECK ENGINE light if
the spark advance program is not oper-
ating properly.

PCV valve
Fecause the PCVY valve relieves erank-
case pressure buildup and routes

20 Some distributor
caps are secured by
two or three screws,
| When reinstalling the
cap, don't overtighten
the screws.

HOLD-DEE N

DASTRIBLUTOR

ecrankease pases into the engine
where they can burn, a defec-
tive PCV ean cause oil burning
andior gasket and seal faillure.
While factory recommendations
usually call for POV inspec-
tion only at tuneup time many
professionals tell us they replace
the PCV wvalve and PCV flter
every time they doa maintenance

timing on this label.

On ears with vacuum and centrifugal
| advanece mechanisms, once initial tim-
ing has been =et, dizsconnect the vacuum
advance hose, aecelerate the engine to
1500 rpm and reconnect the hose, 1f you
have your timing light aimed at the
indicator, you should see timing ad-
vance. I you don't, make further

188

Luneup,

You'll find the PCV valve attached to
a hose and plogped into the intake
manifold or rocker cover H"iL 22). To
replace it, simply unplug it from the
engine and remove it from the hoze, If
the hose is damaged, cracked or brittle,
replace it as well, On many cars you'll
find the PCVY filter in the air cleaner
housing. On newer cars you may find it

POPULAR MECHANICS ® MAY 1986



on the oil filler eap. Replace it when you
replace the PCV valve. Check the con-
dition of the hose that joins the air
cleaner to the engine crankcase amd
replace it if necessary.

Air filter, carb and

choke maintenance

HReplace the air filter element when you
perform your maintenance tuneup. On
new ears with port fuel injection it may
be mounted in a corner of the engine
compartment (Fig. 23). In areas where
there iz 4 lot of airborne soot or dust,
you may have to replace your filter
more frequently. Keep an eye on it.

Late-model 3.8-liter V& Fords and
some new GM engines have a solenoid
that controls EGR operation. This sole-
noid is equipped with a filter that
should be replaced when the air cleaner
element iz replaced (Fig. 24).

{m carbureted cars or those with
throttle-body fuel injectors, check to
make sure that all earb mounting bolts
are tight. Loose carburelors are a ma-
jor cause of rough idle. On earbureted
cars, clean the choke mechanism and
carb linkage with carburetor cleaner.
Then start the engine and make sure
that the choke functions. If the engine
is cold, the choke plate should snap
closed and the fast idle cam should
swing into place under the idle screw
when vou open and elose the throttle,
As the engine warms, the choke should
gradually open. When you rev the
warm engine, idle speed should drop.

[f the choke mechanism doesn't oper-

21 Check advance
after completing
other ignition work.
With transverse en-
gines. it can be tough
to see timing marks.

ate properly, adjust it according to the
manufacturer's specs,

Once you're sure that the choke is
working as it should and the engine is
fully warmed, hook up your engine
tachometer and adjust idle speed to the
manufacturer's recommended setting,
You'll find thiz spe¢ on the vehicle's
Emission Control Information Label,
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Build A Classic!

L T

m—

Build your own authentic 1962 Austin Healey repmdudfun. V6 Power.
No welding, fiberglassing or sewing. Call or write today for details.

i_Hi‘aﬂe send me complete details on the Saxon. Enclosed is $2.
Address

1 Name

| City State ZIP

Day Phone |/

| Classic Roadsters, Ltd.
1617 Main Avenue, Fargo, ND 58102

|
|
| (Coupon must be completed to process request) I
|
|

DO YOU NEED A NEW CAR?
BUY ONE AS LOW AS $200.00!!!

UNLIMITED INVENTORY
AVAILABLE IN EVERY STATE

OWN AND DRIVE THE VERY BEST! CHOOQSE
FROM CADILLACS, CORVETTES, &xd'S,
VANS, PICKUPS AND MORE. YOU CAN EVEN
HAVE THE LUXURY OF OWNING SAIL-
BOATS, SPEEDBOATS, YACHTS, OR YOUR
VERY OWN PLANE!

TO OWN A PRESTIGIOUS PIECE OF PROP-
ERTY YOU DO NOT HAVE TO LOSE 5555 ON
DEPRECIATION AND HIGH COST OF UP-
KEEP. IN FACT, YOU CAN OWN AND ENJOY
NICE CARS THEN RESELL THEM FOR LARGE
PROFITS!

oy STATE il

BUY THESE NEW AND LATE MODEL CARS,
VANS, TRUCKS, BOATS, AIRPLAMES, MO-
TOR HOMES DIRECT FROM THE U.5. GOV-
ERNMENT. THESE ITEMS ARE
CONFISCATED BY THE US. DRAUG EN-
FORCEMENT AGENCY AND ARE SOLD FOR
AS LOW AS $200.00 TO THE PUBLIC. THIS
IS A GREAT MONEY MAKING OPPORTUNITY
AVAILABLE IN EVERY STATE.

TO PUACHASE VEHICLES IN YOUR AREA
ORDER YOUR SALES CATALOGS BY FILL-
ING IN THE COUPON AT THE LEFT AND
RETURN WITH YOUR CHECK OR MOMEY
ORDER FOR $10.00 (SHIPPING AND HAN-
DLING INCLUDED) TO:

AUTOMANIA DIST.
66 BROADWAYIBOX 133P
SAUGUS MA 01306

ISSUES WILL BE SENT PERIODICALLY
SATISFACTION GUARANTEED
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Overstock Sale

Famous
South Bend /
Industrial

Quality

Metaltuming
Lathes

off lisl price!

10" SWING, BENCH

OR CABINET MODELS
Tum pracision parts for models, profotypes;
cul up to 48 different thread piches: make
replacement parls lor toals, equipment and
much more. You'll get indusirial precision
and ruggedness with hardened and ground
bedways and 12 easy-to-change speeds
now al a special one-hime prcal Includes
Ehor, COnirgl, one-year warranty
BENCH MODELS: 1'% tad
wis $2744. NOW 52195
CABINET MODELS: 34 bed
wis §32T1, NOW S2607

ﬁ VISA acoepted
p—=—il P

Call collect to ardear,
1-219-289-2253
Ask forme, Ed Lavele

IMMEDIATE DELIVERY

G ZownGihe

400 'W. Sample Sireet, South Band, IN $6625

FREE!

Exciting New
Report Shows
How To Build
The Body You've
Always Wanted!

sl tre e warile Reeiay. By
mail, you'll receive &
il Fep D
Pocre s s epuilchly and iy
enjiy 4 buisd thar waom't guit?

bmagine? Powertul arra and
legs. Supet wide thotlders

Trim waist Great peh!
L omae Tal. The sistiwt 1y fsjiie
Al e Pum pny
-
Or Write n nAD
Universal gL .

Box 6694 Depl X20
Dwtroit, M| 48240

fom———m————— e ——

Build a Custom House
at Savings up to 40%

New faciory-made *'hits"" offer you lop-nokch houses of
| gvery size and type, including log and dome houses, Or l

I have ane custom-made from your plans! Get the Com-

[Guide to Factory-Made by AM. Watkins

l &re i5 all abou! factory-made howses and how 1o build

a custorn moded Fast with no hassles. It also cites 250

| op U5 makers 184 pages; many photos, plans. Maney-

I back guaraniee Only $8.95. FREE with every order! Niw
Report. "Building Your Own House”

The uu.n-! Instltute, M-3
855 River Road, Pierment, N.Y. 10968

e e e e e e

which i3 located under the hood.

Hot air system check

If your car is carbureted or equipped
with throttle-body fuel injection, you
can help prevent driveability problems
like spark knock and hesitation by
checking your hot air system at every
maintenance tuneup. The hot-air sys-
tem provides heated inlet air during
warmup, drawing from a stove sur-
rounding the exhaust manifold.

On most cars, the hot-air duct is
controlled by a vacuum motor. The
vacuum supply is turned on and off by a
thermal switch in the air cleaner. When
the intake air is cold the motor closes a
tloor in the air cleaner, foreing the carb
or throttle body to draw its supply from
the stove. As the intake air warms, the
awitch shuts off the control vacuum,
and the door returns to the heat-off
position,

After checking to make sure that the
duct hose is in place between the mani-
fold stove and air cleaner {Fig. 25), use
a mirror and a flashlight to make sure
that the door is in the heat-on position
with the engine cold. Then watch while
it warms to make sure the door moves
to the heat-off position.

If you find that the door is in the heat-
off position when the engine is cold,
either the door itself is jammed, the
vacuum motor that moves the door to
the heat-on position is not operating, or
the thermal switch is defective. If the
door remains in the heat-on position
after the engine has warmed, check for
vacuum at the vacuum motor connector
when the engine iz warm. If you find
vacuum, the thermal switch is defec-
tive. If you don't have vacuum, the door
is stuck,

EGR inspection

EGR testing should be a part of the
15, 000-mile maintenance tuneup. Onee
again, it will return big dividends in
preventing spark knock and other
driveability problems. The test should
answer three questions, First, is EGR
control vacuum present at the specified

22 PCV wvalve is usuvally found in the
rocker cover or intake manifold.

190
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28 On some cars with port fuel injection,
air cleaner housing Is off to the side.

level? Second, does the EGR valve
open when control vacuum is supplied
during cruise conditions? And third,
are the exhaust gas passages in the
valve and engine allowing the flow to
get to the combustion chambers?

The most basic EGR systems use a
ported vacuum signal to open the valve.
Because it's taken from above the carb
throttle plates, a ported vacuum =ignal
is not present at idle, so the valve
doesn't open until the throttle plates
are partially open. The ported vacuum
is routed through a temperature con-
trol switch to prevent exhaust gas from
being delivered to the intake until the
Engine warms up.

If your ecar is equipped with 2 basic
system, make sure control vacuum is
present at the EGR valve when the
enpine is warm and running at about
2000 rpm. To make sure the valve is
opening amd the exhaust is flowing,
apply vacuum to the EGR valve with a
hand vacuum pump while the engine iz
idling. The EGR flow should cause the
engine to stumble or stall, If there is no
change in performance, the valve is
defective or the exhaust flow is
blocked.

To determine which—broken valve
or blockage—{eel the underside of the
valve diaphragm while vou apply vacu-
um. Wear gloves as the valve may be
quite hot. If the diaphragm doesn't
move when the vacuum is applied, the
valve iz defective. If the valve appears
to be opening, but there iz no change in
idle when the valve opens, the exhaust
passages are plugged.

Remember that many EGR valves
won't open when only vacuum is ap-
plied, They are regulated in respect to
both vacuum and exhaust backpres-
gure, If this is the case on your car, you
might want to econfine your test to a
check of vacuum lines and on-the-road
obzervation of EGR operation. By this,
we mean simply noting how the engine
runs under heavy load when using the
recommended fuel and with spark tim-
ing adjusted to specs, If it sounds like
you have marbles in the hubeaps every
time you climb a hill, you better pull the

POPULAR MECHANICS & MAY |986




ew! EYE-LEVEL BRAKE LIGHT

ives YOUR CAR 1986
TYLING and SAFETY!

FITS ALL CARS (sedans, coupes, hatchbacks, station wagons), =
VANS, PICKUPS—ANY YEAR, ANY MODEL—AMERICAN or

IMPORTED, with 12 volt system.

Astonishing Fact: Rigid lesting by the
tederal government proved that the third
brake light—mounted and functioning at
eye-level to following drivers—reduces
rear-end collisions by 53%.

Astonishing Fact: predictions by the Na-
tional Highway Traffic Safety Administration
(NHTSA l% ast:mam that the aye-level third
brake light will prevent 500,000 rear-end
collisions a year.

Astonishing Fact: Estimates by the
NHTSA predict that the eye-level third
brake light will prevent 40,000 personal
injuries a year.

Astonishing Fact: Use of the eye-level
third brake light can reduce vehicle
damage and repairs by almost 60%.

The overwhelming benefits of the eye-level

third brake II%O manded strong govern-

ment action in the public inlerest . . .
Fedaral Safet ulations Now
Require Eye- m -Mount Brake
Lights On All 1986 Model Cars.

You owe it to yourself, to those who ride
with you, and to those whao drive behind
you, to equip your car with this light as
300N as possible.

Here's How It Works
Your third brake light is mounted at eye
level, so it is highly wvisible to the driver be-
hind you . .. and to the second and third
drivers bahind you too!

Aright
rnd Lagh| aras an :
Gly wiveA o BrESN phal BIEkEs,
|y -mplu:bu 18 camisde with
oad dere- ipaal &
fail lighis

THIS YEAR'S MOST IMPORTANT AUTOMOTIVE ADVANCE

Third Brake Light Mounts at Eye Level
To Instantly Demand Attention

Drrivers following you enjoy improved depth
perception ... night and day...and tail-
gaters are warned to keep a safe interval.

A built-in logic circuit is programmed £ turn
on this light with your cars regular brake
lightsfand with your brake lights only—
and that is very important . ..

This light is coordinated with your brake
lights, and positioned in the center of your
car, 50 that drivers behind you cannot con-
fusa it with turn-signal or tail lights. . . even
for & moment.

Installation of this light may even
qualify you for a discount on your auto
insurance.

Easy Do-It-Yoursell Installation
Your light mounts easily INSIDE your rear
window—just like new cars—where it is
protected from harsh weather, car washes,
theft and vandalism. No nead for any nasty
drilling into your car body. MO wire cutling,
stripping or taping either. Special splices
are included to let zuu connect light wires
to your brakaah t wires ., . .instantly-

.. with any pliars

Fits ALL Cars, Trucks, and Vans
The universal mounting bracket, pivoling
joints, and extra mounting extension make
it easy o position your light perfectly. You
will enjoy easy installation in any sedan,
hatchback, station wagon, pick-up truck,
van, of any other Amencan or imported ve-
hicle with a 12-volt electrical system. Your
light has a big 63" wide x 138" high red
lens, and wiring, splices and easy-to-follow
illustrated instructions are included.

Ty
periec] potitinaing in slalion
) wigos. gich-up, vy vedicis

Satisfaction Guaranteed

J.C. Whitney & Co. stands behind ever
brake light we sell, Each light comes wil
our iron-clad promise to you: Complete
Satisfaction or Your Money Back. If you
are not completely delighted with your
brake light .. for any reason ... simply
send it back, and we will cheerfully replace
it, or promptly refund your money, which-
ever you prafer.
We believe every car on the road should be
equipped with an eye-level third brake light.
S0 we are making them available

ow . . . for only $8.95 each, plus only $1.00
for shipping your brake light anywhere in
the United States. At this low price, you can
order one now for every vehicle you own.

Order Today—Delay May Be Serious

When split-seconds can save life and
limb—and reduce property damage too—it
pays to have an eye-level brake light in your
car, Get this valuable protection for your
car now. Simply fill in the coupon below,
and send it in wilth your check, monay
order, or credit card informalion.
VISA or MasterCard customers welcome.
Simply phone (312) 431-6102 ... Call 24
hours a day, 7 days a week. Ordar stock
number 81—2289R.

r__________

| [ ] FREE!

1617-19 Archer Ave.
P.0. Box B4ID
Chicago, IL 50680 I

JCWHITNEYico.

Estnbsiied 1915
I:I YES Please send me (guantity)

Mo, Bi-2289R Brake Lighis al
$8.95 each plus $1.00 each for sthpmg {United
Slates. its possessions. A.PO. and FRO only). M- l
nois residents add 7% sales lax. Chicago residents
add 8% sales tax |

One-year subscription to J.C.
Whitney's famous Catalogs

[ | enclose chieck or money order lor $

[] Charge to my VISA or MasterCand. .

Expiration Date

Card Accouwnl Mumbar

LC. WHITHNETY & CO, =

1917-19 Archer Ave

= PO Box 8370 @

Chicago, IL 40480

COPYRIGHT ©1388 WARSHAWSKY & COMPANY dba JC WHITHNEY & DOMPANY

Signatune | Meeded only i changing ordes)

e ) 51



| Slar'l vmnll own munay malung husmesm

in SMAll ENGINE =

SBI'VIBB and repair

lNFuTﬂN'wmmmmum right at home - we help you every step of the way.

In jusi a short time, you can be ready o join
one of the Tasiest growing industiries in Ameriea

. an industry where qualified men are making
from $215.00 to $30.00 per hour. . . and that’s just
for labor. Paris, engines and accessories add ev
maore (o (he profits. Because the small .-
gine industry has grown so J0-C ]
quickly, an acate shortage of
qualified Small En_ine Pro-
fessionals extsts throughout
the couniry. When you see
how many small engines are
in use today, it"s easy to
understand why qualified
men ommand such high
prices. — us much as §49.95 i
for a simple tune-up that
takes less than an hour.

65-million ymall anginas
are in service today!

That's right — there are over sixty-five million
2-eycle and 4-cycle small engines in service
across the U.5.A. That's the ial count from
the Engine Service Assn., and new engines are
being built at a rate of one-million per month!
With fully accredited and approved Foley-Bel-
saw training, you can soon have the skill and
knowledge to make top money servicing these
engines, Homeowners and businessmen will
seek you out and pay you well to service and re-
pair their lawnmowers, tillers, edgers, r
rakes, garden tractors, chain saws, mini-bikes,
:n:ﬁm:. snowmobiles . .. the lst is almost
endless

You get gl this Professional equipment with
your course, FLLIS 4 H.P. Engine. ... ALL
YOURS TO KEEP. ... All at NO EXTRA COST.

Mo obligation . .

Learn At Home In Your Spare Time.

: Foley-Balsaw Institule
romsﬁulm. » Nansas City, Mo, 84111
O

YES, please send me the FREE bookiet that
gives full detaits about starting my own business in
Small Engine Repair. | understand there is no oblsgation
and that no salesman will call.

NAME

No experience necessary.

You don’t need to be o *horn mechanic” or have
prior experience. If you can resd, you can master
this profitable trade right at home, in your spare-
time, withoul missdng a single paycheck. Lessons
are Tully llusirated — so clear you can’l go wrong.

] We guide you every step
of the way, including tested
and proven instructions on
how to get business, what
1o charge, how to get frec
advertising. where 1o gel
supplies wholesale . . . all
the “tricks of the trade’ ...
all the inside facis you
need toassure success right
from the start.

INCREASED INCOME

“Fve hod abour &
FEAFE FIPEFIFALE FE-
pairing small en-
gimes . .. but repairs
were oaly minor. ..
wntil I started the
Foleyw-Reliaw Course”

Walter H, Strick
Campbell, California

With our famous ‘leam-by-doing” training
method, you get actual “hands-on’ experience
with specialized tools and equipment you'll re-
ceive with your training, plus a brand-new 4HP
engine —all yvours to keep.

Sand Today for FREE facts!

You risk nothing by accepting this offer to find
out how Foley-Belsaw traiming can give you the
skills vou need to increase yowr income in a
high-prafit, recession-proaf business of your
W

Just fill in and mail coupon below (or send post-
card) 1o receive full information and details by
return mail, M) IT TODAY !

50915 Fleld Bldg., Kanzas City, MD. 64111
. Mo salesman will call

ADDRESS

I cITY

j o

&

----?'"'—J

EGR valve off the engine and test it.
However, if everything seems to be
okay, you ean get by with just a visual
inspection of the system.

After you've checked your EGR sys-
tem, examine all other vacuum hoses on
the engine. A loose connection or
cracked hose will make the best-tuned
engine idle roughly. Tug on the ends of
each hose to make sure they're firmly
attached to their connectors. Examine
the hoses for swelling, brittleness or
cracking,

If no visible damage but rough idle
causes you to suspect that a leak exists,
squeeze off vacuum lines one at a time
using a needle nose pliers. If the idle
suddenly becomes smooth, you know
yvou've located a leak. To check for leaks
at intake manifold gaskets, spray non-
flammable solvent on the gasket edge
while the engine is running or use a
propane leak detection probe available
at auto parts stores, If the idle elears
up, you've found a leak.

24 Some EGR solenoid filters should be
replaced when engine air filter is replaced.

Fuel system
Replace the fuel filter at tuneup time.
On carbureted cars, it's either in the
fuel line between the pump and carb or
behind the inlet fitting on the carbure-
tor. Place a rag under the connections
to catch any spilled gas. Use two
wrenches to remove the fuel line from
the inlet nut on cars where the filter is
in the carb inlet. One wrench must hold
the inlet nut while the other, preferably
a tubing wrench, loosens the fuel line.
Replace in-line filters by disengaging
the neoprene hose from each end.

In either case, make sure you install
the new filter so that it's positioned the
zame ag the old one. On most inlet nut
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Getting That Fine Shine

water and rinsed off. The flushing actionisan  board and windshield area.

filters, the check valve goes toward the
outside. In-line filters uwsually are
marked with an arrow.

Manufaeturers seem hesitant to
make recommendations for fuel-injec-
tion fuel filter replacement intervals. In
maost cases, they recommend that the
filter be replaced when it becomes
clogged or restricted. Of course, the
only way you'll know that it's clogged or
restricted iz when vou're stranded
somewhere with a dead engine. Some of
our independent mechanic contacts tell

"ﬂglect&d cars get old in a hurry, but a
well-cared-for car can retain that show-
room look for years. A weekly cleanup cou-
pled with waxing at regular intervals is the
key. The procedure outlined below is de-
signed for 6-month application intervals.

Dirty work first
Corrosion usually stars undernaath and then
rises to the surface. By cleaning road sall
from the underside panels and inspecting
undercoating on a regular basis, you can
avoid this.

Use a soft brush, soap and a garden hose
or lhe pressure washer wand at a self-

' sarvice car wash to scrub the inside of the

Apply wax to one small area at a time and
polish by hand, using a soft, clean cloth.

wheael wells, the inside of the door-mounting
areas, the underside of the front and rear
bumpers, and as much of the chassis as you
can reach. Rinsa off all of the soap. Then
check caretully for comrosion.

Shower power

For your topside wash, use a product that is
formulated for washing cars. If you use soap
intended for washing clothes or dishes, you
might remove the wax. Bul make sure you
aet a product that is meant to be mixed with

POPULAR MECHANICS ® MAY 1986

us that they replace any external fuel-
injection filters when they perform a
maintenance tuneup. In-tank filters are
replaced only when they fail,

However it is extremely important
that you do not attempt to replace a
filter or do any other fuel line work an
an injected engine without first reliev-
intg fueel pressure. See shop manual for
specific details.

Onee pressure has been relieved, dis-
connect the fuel lines from the filter,
using two wrenches: one to hold the

imporiant part of the wash job.

Do the job in the shade and start with the
o, then work your way down. As you apply
soap with a soft sponge or cloth have the
garden hose standing by and rinse immedi-
ately. For a parfect job, use a soft toothbrush
to clean the grille and any other tight spots.
Dry the car with a chamois that has been
soaked and wrung oul.

Finish protection
With s0 many car wax products on the
markel, it's tough o decide whal offers the
best protection and shine, 50 we asked a pro.
John Herman is owner and operator of a
Baltimore-based chain of auto detailing
shops known as The Wax Man, and has
developed a 3-step wax operation.

You'll nead threa products: a very fine grit

rubbing compound—sometimes called pol- |

ishing compound—that is designed for hand
application, a polymer sealant, and a pure
camauba wax. If your car has metallic paint,
purchase a cleaner designed for metallic
finishes rather than the rubbing compound.
Before you begin the polish procedure,
remove any bug or tar spots using solvent
formulaled to remove this goo. Work in the
shade and apply the cleaning compound to a
2-loot-sqguare area using a damp cloth or
rubbing pad. Rub lightly, particularly on
edges, 1o avoid excessive paint removal.
Onece the car has been compounded, rinse
it thoroughly with warm water and dry it with a
chamois, Once it is completely dry, apply the
polymer following the directions on the can.
To make that shine 6-feet deep, apply the
pure camauba wax on top of the polymer,

after allowing time for the polymer to dry. It's
assantial that the wax does not contain any
abrasive or it will remove the polymer.

Inside job
Don't forget the interior, Vacuum it throughly,
then scrub the carpets with a carpet sham-
poa, If you have clolh seats, you can use the
carpet shampoo on them as wall. Lise saddle
soap on leather interiors and a vinyl cleaner
on vinyl wupholstery. Protect carpeting and
cloth seats with a water-repallent fabric pro-
tector, and use a vinyl protector on other
surfaces as recommended on the product’'s
package. A O-tip dipped in a lemon or pine
fragrance household cleaner will get the dirt
out of air-conditioning and heater ducts and
other tight spots in and around the dash-

EUROPEAN
BREAKTHROUGH!

REVOLUTIONARY
HOSE CLAMP

SAVES FINGERS
AND TEMPERS
AND HOSES
AND MONEY
AND TIME:!

m [ vou've ever experienced frustration—and pain—
when trying to install or remove an ald-fashioned
mieral hose clamp (often ruining a perfectly good hase!),
you'll understand why so much fuss is being made over
this ingenious invention from England. Made of light-
weight, virtually unbreakable NMYLON 66, which won't
rust or corrode and meets UL approval, this ope-
handed “miracle” is now available in the U.S.!

% of metal clamps.
TRCoR i Shviiary el g o

Use anywhere old-fashioned meal worm-drive or wire
hose clamips are used. Five times fasoer!
® Cars ® Trucks ® Motorcycles ® RVs ® Boais
& Pumps ® Sprayers ® Garden Hoses
& Fuel, Water, Air, Vacuum, Drain Lines

MADE TO LAST: Resistant to fucls, salt water, mose

chemcals 'Ii:m[lcr.'lurrs from -40% o 302° F. wpy o

130 p.aci. based on clamp size. Completely reusable!

HERE'S YOUR CHANCE 1o get the imporiant panis
you need at very low introductory prices,

ORDER TODAY!—3 Handy Assoriment Packs:

Automotive Assortment: 2-cach of 11 of the most
useful clamps for cars, trucks, eic
Home Assortment: 2-cach of 11 of the most useful

clamps for home and garden

(reneral Assortment: | each of all 23 sizes.

Eack pack includes simple imstructions amd handy re-order
iformanion. Lifetime warranty, Guaranteed!
Credit card orders phone: (703) 860-4145

MulliMational Marketing Assoc., Dept. PM1

PO Box 3160, Reston, VA& 22090-1160
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For QUIETER

SMOOTHER RUNNING

ENGINES

RISLONE and RISLONE CONCEN-
TRATE eliminate the varnish, gum and

sludge which cause
noisy valves and lift-
ers, lost compres-
sion and power, and
rough, sluggish en-
gine performance.

A quart of RIS-
LONE.. use at oil
change time or when
you're down a quart.
15 oz. RISLONE
CONCENTRATE...

add it anytime...even
to a full crankcase.

ISLC

LON"

+ 443 LITER WET
NGINE TREATM

ol LTI T LI TanE
EW LT o e B0

Lamm how you can turn an old pail and a
bilowrar info @ powerful furnsce that can melt
aluminum cans and screp. pot metsl, and
brass. We built one for about $10! Uses
gracary slore charcoal fusl, Bulld § complete
foundry. Pour custom castings! 's aasy and
ralatively safe. Cast works of arf, maching
parts. o ifemE lof galel Write Tor 8 catalog
today!

Rediscover
"Lost Technology"!

Faw panphs know that mntal can be melted
with drdinaiy chaicoal, yat it has baan dons
for the lest B, 000 years! We'll shov pou haw,
and 8 whols lot marel Mnl:lng metal s just one
of doguns ol meresting and usalul skills ',-nu'll
lnarn

Radigcover low-tech’’ crabsmanshis that
died out decades ago. You 00N’ T el Bxpan-
sive 1ools. Use your hands, your head, low
cosl materials, and our SeCHets instead. Yo'l
be going things you never thought possible!
Send for & catalog and discover page after
page of ram “how o' publicetions slmost
novor seen in bookstores?! Rediscowver 'lost
technoiogy !’ Write today!

Melt Metal!

Pour custom castings!

Rediscover the secrets of
early craftsmen!

Yiou can medt metsl, pour castings, and 8 whola loi more!

Electroplatel Tan hides! Make paperl Spin metall Rewind
meotors! You can! AT o kow costl Learm stearm angine design,
lockamithing, hywdraulics, blacksmithing, and much mare. Ex-
tract powar from common auto altemators.

Dasign cryatal radios! Make chesse! Explosives! Budd
lathes! Learn calculus, machine shop skills, embaiming, morel
Pasign Studing engines! Make soap!

Build & precision matal lathe, milling machine, shaper, drill
press,. shest motal brake and more from scrap materiats| Com
plete plans, instructions & phaotlos! Rare, rana, rare inloel

You'll be amazed at the things you'll ba able to do with your
awn Twd hande wsing techmial sacrals you'll discovel in
Lindsay s Technical Books cotalog. imagine the pride of loarn:
LII'IH B r!‘\\' Skl Imgeeas your Inends) Get a betier ol O just

v Fun.

Write for a catalog!

Write for your personal copy of Lindsay's
Technical Books catalpg. This m NOT 8 book

. i
g 3
ciub. Buy what you want, whan you want. No C
chligation. You get fast service, reasonabis |A¥ L
pricas, and fair daalins .1Hi:vlghest gueality bisok s -
- TECHNICAL

Guarantead! Sond 0 US & Canada
83,00 fereign alrmaill 1o cover fast firet class |

postage snd handlng. Send a dollar snd sae
I I

s

o ?IJIUIE-BH Wirita !QUM"
Lindsay Publications
Box 12-XX BRADLEY IL 60915-0012

[ Send o cotnlag! T sscieassd 41,00 US & CAN ($3.00 Formgnl

fitting on the filter and one to turn the
fuel line fitting (Fig. 26). It's hest to use
& tubing wrench to turn the fuel line
fitting.

Once the lines have been disconnect-
ed, remove the serew that joins the
filter bracket to the vehicle underbody.
When installing a new filter, make sure
that a good O-ring is used at each end of
the filter (Fig. 27).

25 Make sure that your engine's hot-alr
duct is securely In place at both ends.

Battery care
Take care of your battery and it will
reward yvou with a fast crank even in
moderately eold weather. But remem-
her that batteries are not permanent.
Four or five years is generally tops, and
some batteries will lose their zip after
only three years. A battery that is not
properly maintained may throw in the
towel much sooner,

You should service your battery
when you're performing your 15,000

Z& Use tubing wrench on GM filters to
avold rounding off corners on the fitting.
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Why Are We Giving Away

Inciudes toothpick
and lweezers

H ™
Famous Nationally Advertised
$4.9 /¥
only 4 /

Hard to believe, but true!
York firm is giving away one million (1,000,000) of its
most expensive wilderness knives—the best-selling
MASTER "™ —for the astonishing publicity price of
only $4 each to the first one million persons who
Midnight, June 30, 1986. N

This original publicity aN

must accompany your

AMA L

stats are notf acceptable. -
These are the same
TYPE B-13 “SURVIVAL
MASTERS" nationally
throughout America. They are
the most popular (and most ex-
knives of their kind ever sold by this
multi-million-dollar firm.
MASTER" is the “top-of-the-line”
model. It has a virtually indestruc-
more than half-a-foot in length.
Enameled in classic *Swiss Red”,
tools—with each blade individually honed and
crafted entirely of molecular stainless steel!™
wood or shatter bone, yet the edge is so wickedly
sharp it slices thin as a whisper. The slim utility
man’s cross-cut saw can actually cut down a small
tree, There are also (2) screwdrivers, both Standard
bottle opener; “nutpicker”/awl; fingernail file—
even a cork-screw and a pair of scissors. Plus, of

SU RVIVAL KNIVES
As part of a nationwide publicity campaign, a leading New
SWISS ARMY TYPE B-13 “SURVIVAL
write to the company address (below) before
request. Copies or photo-
-
famous SWISS ARMY /
advertised in leading media
pensive) hunting/fishing/camping
The legendary B-13 “SURVIVAL
tible sreel-lined body that opens to
each knife contains thirteen (13) special-purpose
The big hunter’s blade is tough enough to split
blade is perfect for cutting “close™ and the woods-
and Phillips; a canned-food opener; “church-key™
course, in their own special luding places in the

handle, you get a tweezers and a toothpick! No
wonder this is the best-selling and most expensive
knife of its kind ever sold by this multi-million-
dollar New York firm.

These Famous Nationally Advertised SWISS
ARMY TYPE B-13 “SURVIVAL MASTER"
KNIVES will not be sold at this price by the com-
pany in any store. There is a imit of two (2) per
address at this price, but if your request 1s made
early enough (before June 25) you may order up to
five. Each knife is covered by the company's
unconditional one-year money-back guarantee.

To get your B-13 “SURVIVAL MASTER", mail
your name and address and $4 for each knife. Add
only $2 shipping and handling per knife. (N.Y.
residents add sales tax.) Allow up to 6-8 weeks for
shipment. Make check payable to A&C Co. Mail
to: A&CSURVIVAL MASTER, Dept. 114-109,
Box 1335, Westbury, New York 11595, (A20772)

L 1988 Aaftoler, Lid,, 1200 Shamas Drive, Weslbury, N.Y, 11550



mile maintenance routine, but you
ghould clean the battery and cable ter-
minalz at every other oil change.
Begin the cleanup procedure by re-
moving the battery cables, negative
cahle first. Then clean all parts of the
battery and terminals with a small wire
brush (Fig. 28). Dip the brush in a paste
made from baking soda and water, If
heavy corrosion has accumulated, re-
move the corroded metal from termi-
nals and from battery posts using a
small knife or battery post cleaning
tool. When reattaching side terminals
don't overtighten the screws or you'l
break the terminals inside the battery.

Nearly all batteries produced today
have a built-in hydrometer that indi-
cates approximate state of charge by
changing color. Take a look at this eye
whenever vou're cleaning the battery,
In most cases, a green eye indicates
fully charged, a dark eve indicates a
dizcharged battery, and a clear or white
eye indicates that the battery is defec-
tive and cannot be charged or jumped.

You can alzo pet a good idea of
battery charge by measuring voltage,
and many new cars are equipped with
dashboard voltmeters for just that pur-
pose. However, if your dashboard volt-
meter isn't calibrated accurately

Fuel Injection Cleaners
Just Became Obsolete.

MNow there's 104 + Fuel System Cleaner.
104 + Fuel System Cleaner does an incredible

job of cleaning your fuel system.
But it doesn't stop there.

It also cleans your carburetors. Your fuel lines.
And everything else in your fuel system.
Plus it prevents rust, corrosion and buildup of
dint, gum and varnish. And helps keep intake
valves, smog control valves and manifolds

clean, too.

104 + Fuel System Cleaner does all that. All in

one easy slep.

Did you expect any less from the world’s No. 1

brand of quality fuel additives?
104 + Fuel System Cleaner.
You'll never settle for

cleaner again,

ORDER DIRECT:

“KICKGAS" T-shirt

104 + logo on bright yellow,
blue or tan.

50/50 polyester/cotton.
Sizes 5, M, L, XL—56.

Dallas, Texas 75227

198

CLEANS
INJECTION
TEMS
FUEL LINES
AND
CARBURETORS

enough for you to read voltage in half
volts, you'll have to attach a remote
voltmeter to your battery. With the
engine off, the battery should store at
least 13.5 volts,

If you find that your battery is not
fully charged, connect a trickle charger
for at least several hours, until yvou get
a fully charged indication. A mainte-
nance-free battery that has been almost

Z7 When Installing fuel fliter on injected
GM car, install new O-rings. too.

fully discharged may have to be
charged with a high-amperage profes-
sional-type battery charger for a long
period of time. If your battery never
reaches full charge, replace it.

Belts and hoses

Carefully examine all of the drive belts
as part of vour 15,000-mile maintenance
procedure. Replace any belt that shows
excessive wear, severe glazing, crack-
ing on the bottom of the belt or frayed
cords. If a belt still looks pood after four

28 Ciean connections using wire brush
dipped in paste of baking soda and water.
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THERE ARE TWO TYPES
OF DO-IT-YOURSELFERS.

THOSE WHOUSE  AND THOSE WHO

SANRETE.  WISH THEY HAD.

W hen you do it yourself doit r1ght Choose SAKRETE® pa{,kaged
cement mixes. SAKRETE gives you the quality you demand because we
still make it to the same high standards we established back in 1936, when
we created the first packaged cement mixes.

PERER, SAKRETE makes it easy. Just pour, add water, mix
& A andfinish. When you buy your SAKRETE, ask for your
soanvigatr free SAKRETE Project Booklet — you can tackle almost

Gwese * any project with confidence.

Yo s SAKRETE will last. We have a 50 year reputation to
prove it. Along with millions of satisfied customers. More -

than a billion bags in 50 years proves
it. So the choice is yours. Build your SAmETE
next project with SAKRETE. Or

end up wishing you had. Concrete and Mortar Mixes

Be sure vou sk for the SAKRETE Pt?!ﬂ Booklet — it's free at your SAKRETE dealer. Or send 508 for handling to: SAKRETE. Dept. PS86, Box 17087, Cinti., OH 45217
SAKRETE = a registered frademark SAKRETE, INC. 1986,



szx Lowest Price In The USA! 152K
ATARI® ComPU'l'er Sysfem Sale

* Students ®* Word Processing ®* Home * Business

LOOK AT ALL YOU GET FOR ONLY 3 INDIVIDUAL
o e s 79 LIST PRICE SALE PRICE SAVE

LIMITED QUANTITIES SYSTEM PRICE
@ Atari 130XE 152K Computer $249.00  si34 |OVER $100
@ Atari 1050 127K Disk Drive 299.00 159% ALL3 OMLY

@ Atari 1027 Letter Quality 20 CPS Printer 299.00 159 $3 1900
Atari Writer Plus Word Processer with Spell Checker  59.95 49

Atari BASIC Tutorial Manual 16.95 12% SYSTEM
All connecting cables & T.V. interfoce included, SALE PRICE
i Menitors sold seporetly, TOTALS 5923.9" 55“ 1-15

CALL FOR 1027 PRINTER REPLACEMENT OPTIONS

Other Accessories List Sale Add $9.95 for
#r 12" Hi Resolution Green Screen Maonitor $199.00 $79.95 Connection Cables
7r 13" Hi Resolution Color Monitor $399.00 $159.95 Add $10 for UPS

15 DAY FREE TRIAL, We give you 15 days to Iry oul this ATARI COMPUTER SYSTEM! ! If it doesn’t meet your expectations, just send it bock to us prepaid
and we will relund your purchase price!! %0 DAY IMMEDIATE REPLACEMENT WARRANTY. If ony ol the ATARI COMPUTER 5YSTEM eguipment or
pragrams fail due ta foully warkmanship or material within 90 days of purchose we will reploce it IMMEDIATELY with no service charge! |

Best Prices * Over 1000 Programs and 500 Accessories Available ¢ Best Service
* One Day Express Mail ® Programming Knowledge * Technical Support

Add $25.00 for shipping and handling!! comp UTER DI REcT

Enclose Coshiers Check, Money Order or Persanal Check. Allow 14 E
days for delivery. 2 1o 7 doys for phone orders. | day exprass mail | We Love Our Customers
We accepl Visa and MaosterCard. We ship C.0.0. to continental 22392 M. Pepper Rd., Barrington, 1l. 60010

1.5, oddresses only. Add $10 more it C.0.D., odd $23 if Air Mail. 31 2; 382-5050 ‘I'ﬂ ﬂl"dEl‘




COMMODORE 64
COMPUTER

€128 COMMODORE
COMPUTER

COMMODORE 64
SYSTEM SALE

(Order Now) Commeodore 64 Plus $30.00 58H {Order Now)
Com. 1541 *
s ' 9 95 Disk Drive s $ os

‘4" Co,l,nr ISEE BELOAW)
Manitor With $59.95 Timeworks Wordwrit

* C128 Disks 79° eq.* e riliasiammr Sidimgs apptied

* Paperback Writer 64 539.95 PLUS FREE $49.95 Oil Barons » 340K 1571 Disk Drive $259.00

* 10" Comstar 10X Printer $148.00 Adventure Program * Voice Synthesizer $39.95

* 14" Color Monitor 5149.95 * 11" Monitor $79.93

CALL BEFORE YOU ORDER

COMMODORE 64 COMPUTER $139.95
Yeou pay only §139.9% when you order the poweriul
B4K COMMODORE 64 COMPUTER! LESS the value of
the SPECIAL SOFTWARE DISCOUNT COUPOM we pock
with your computer that allows you 1o SAVE OVER
£250 off woftware sale prices!! With only $100 of
gV applied. your nel computer coat is 3398501

* €128 DOUBLE SIDED DISKS 7% EA.
Get these 5%~ Double Sided Floppy Disks spacially
desigraed for the Commadore 128 Computer (1571 Disk
Drive]. 100% Certilied, [Hetime Woarranty.
Automatic Lind C|euning Liner inclwded. | Box of 10 -
§9.90 (99" ea.). 5 Boxes of 10 - $44.50 (8% ea.), 10
Bowes ol 10 $79.00 (79 e}

14" COLOR MONITOR $149.95
¥ou oy onl-,- $148% 9% when you order this 14~ COLOR
MOMITOR, LESS the value of the SPECIAL SOFTWARE
DISCOUNT COUPON we pack with your monitar that
sliews you 1o sove ower 5250 ofl software sole
prices!! With anly 5100 of savings opplied, your net
color monitor cost 1 only 58995 {16 Colors)

Premium Quality 120-140 CPS

Comstar 10X Printer 5148.00
The COMSTAR 10X gives you a 10" ¢a rriuga_ 120040
CPS, % x ¥ dot matrix with double strike capability for
18 ® 18 dot mateix (near letier quality) high resolulion
bit imoge (120 = 144 dod motnix), underlining, back
Spagang, ledt ond right mqr\qin iqﬁing true lower
dagenders with super and subscripts, prints stondard,
italic, block graphics and special choracters. 11 gives
you print guality ond tegteres found on printers
cosling  bwice a3 much!! (Cantronics Porollel
Interfoce) List 5399 .00 Sale §148.00.

45LOT EXPANDER & B0 COLUMN BOARD 549,95
Mew you program BI COLUMMNS on the screen ot one
time! Cenverts your Commodaore 64 1o 80 COLUMMS
when you pleg in the B0 COLUMMN EXPANSION
BOARDY ! PLUS 4 slot expander ! Limited Quantities
Sale 88095, Covpon 577 75

80 COLUMNS IN COLOR
PAPERE CK WRITER b4 WORD PROCESSOR 539.95
This PAPERE CK WRITER &4 WORD PROCESSOR is the
tinest ovoiloble for the COMMODORE &4 computer!
The ULTIMATE FOR PROFESSIONAL Word Processing

SPECIAL SOFTWARE COUPON

We pack o SPECIAL SOFTWARE DISCOUNT
COUPON with every COMMODORE &4
COMPUTER, DISK DRIVE. PRINTER, or
MONITOR we sall! This coupon allows you
1o SAVE OVER 250 OFF SALE PRICES]!

(Examplas)
PROFESSIONAL SOFTWARE
COMMODORE &4

Poparh ok Writer &4 $99.00 31995
Popark ok Dolabosa 64 6900 $3a 95
Poperh <k Dictianady 24,95 §14.9%
Tha Print Shop S44.95 EI7.95
Holley's Froject $39.05 2595
Procticak [spread sheet]  §59.95  §19.95
Voice Command Module  $79.05  $09.%5
Bing Princas in Ambar $32.95 52495
Super Bowl Sunday 23000 1995
Flip & Fila Disk Filar $24. 95 §14.95
Pra Jeysrick 51995 512,93
Computar Core Kit 4495 JI9.53
Dust Cowar $8.95 &893
File Wiriter Ilﬂ«
Codewriter]
a4 Trovbleshoot &
Repair Guide
Fimgncial Planner —
Sylivia Porber

F LI
§24.9% 51395
¥59.%5  $38.93

(See over 100 coupon items in our cotalog)

Write or call for
Sample SPECIAL SOFTWARE COUPON!

ATTENTION
Computer Clubs

We Offer Big Volume Discounts
CALL TODAY!

PROTECTO WARRANTY

PRICES MAY BE LOWER

* C128 COMMODORE COMPUTER $189.00
You pay nn|-p $£28%.00 lor the 178 computer and wa
include the C138 Wordwriter Woardpraocessor by
Timeworks (Sole $5%.93). Thus, your net cost For the
C128 computer is only $219.05
Lot §349 00, SALE $789.00,

HOK 157 COMMODORE DISK DRIVE 5259.00
Double Sided, Single Disk Drive for C-128 allows you
o use C-1728 mode plus CPM mode. 17 times laster
than 1541, plus runs all 154! tarmars

List 5349.00. Sale $259.00.

SUPER AUTO DIAL MODEM $29.95

Eosy to wse. Just pleg inte your Commodore &4
camputer and you're ready fo tronsmil ond receive
masdages. Eadier to use than dinling your telephong,
jus1 pu!-h e hﬂ @n your compurher! Includes
exclusive easy to use progrom lor wp ond down
loading 1o printer ond disk drives. Besf dn U.5.4,
List §9%.00. SALE $1.95. Coupon §24.95

VOICE SYNTHESIZER $39.95

For Commaodare-64 computers. Just plug it in ond you
can program words and sentences, adpest volume and
pitch, make tolking adventure gomes. sound oction
Famas and customized talkiss!! PLUS (519.95 '.luhu.]
TEXT TO SPEECH program included FREE, just type a
word and hear your computer talk — ADD SOUND TO
"IORKT, SCOTT ADAMS AND OTHER ADVEMTURE
GAMES!! (Desk or tape. ) List 569 00 SALE $29.95

17" MAGNAVOX (HAP) B0 COLUMN
MONITOR WITH SOUND $79.93

Super High Resolvlion green screen monitor. 80
columng ® 24 lings, sosy te read, ples speaker for
oudio sound intluded. Faniastic wolue List $129.00
Sale ¥M.95. (C126 coble $1995 Céd, Miari coble
59.95)

PRINTER/TYPEWRITER COMBINATION $110.45

JUKIT Suparb  letter  gquaolity,  doisy  wheal
printes lypewriter combination. Twe mochines in gne
— just a flick of the switch. 17" extro large carrioge
typewriter keyboord, automatic margin contrel ond
relocate key, drop in cossette ribbon! (%0 da
warranty) centranics paroliel or RS2IT serial port built
i (Specily). List $349 00, BALES299.95. (Lid. Dty.)

DASPLAYS &0 or B) COLUMNS IN COLOR or black ond
white! Simple to operote. powerful text edifing
complete cursor and insert delete key controls line
and paregroph  insertion., outomaiic  delelion
contaring. margin sefiings and outpu? fa all printers!
List $99.00. SALE #3993 Coupon $29.95,

All Frotecte’s produdts corry @ minimum 90 day warranty,
It anything fails within %0 doys from the dote of purchase,
simply send your produect fo ws vio United Parcel Service
prepaid, We will IMMEDIATELY send you a replocement al
na chorge via United Paccel Service prapaid. This worranty
proves ence again tha! We Love Our Cusfomers.

"' RGE & COMPOSITE COLOR MONITOR 515095
Must be wvsed to get BD columns in caolos with BO
colemn computers (C128 - 1BM - Apple}.(RGE Cobla
$19.95) Add 514.50 shipphng.

Lisd $399,00. SALE $334.93.

PHONE ORDERS
Ba.m.-ABp.m. C.57T Weekdays
Fa.m. - 12 noon C.5.T. Saturdays

PROTECTO

We Love Our Customers
Box 550, Barringten, lllinais 40010

312/382-5244 to order

* 90 DAY FREE REPLACEMENT WARRANTY
* OVER 500 PROGRAMS * FREE CATALOGS

* LOWEST PRICES * 15 DAY FREE TRIAL
* BEST SERVICE IN U.5.A. » ONE DAY EXPRESS MAIL

Add $10.00 tor i-h-pmng. !‘H:n-dli“g and insurance. lllincis residents
pleose odd 6% % tox, Add §20.00 for CANADA, PUERTD RICOD,
HAWAIN, ALASKA, APO-FPO orders. Conodion orders must be in U5,
dollors. WE DO NOT EXPORT TO QTHER COUNTRIES. EXCEPT
CANADA, Enclose Cashier Chech. Money Order or Personal Check,
Allow 14 doys for delivery. 2 1o 7 days for phone orders, 1 day express
mail! Prices & Availability subject to change without notice.

VisA — MASTER CARD — C.0.D. He, C.0.[0 to Cenada, APO-FFO




vears, replace it anyway, and toss the

old one in your trunk as a spare.
Onee vou've examined the belts,

check tension, The best way is with a

tension gauge. Thiz tool, placed over

the belt in a position where it won't
touch the pulley, gives you a tension
reading that you can eompare to mant-
facturer's specs. I you don't have a belt
tension gauge, press firmly on the belt
in the middle of a span. It should not
deflect more than about U2 an inch.
This test is only good for conventional
V-belts; use a tension gauge for check-
ing copped or ribbed belts (Fig. 29),
Check all hoses for cracking, swell-
ing or oil and grease contamination.
Carefully examine each hose right next

l CONVENTICHAL WV-BELT

\-RIBEED BELT

COGGED V-BELT

29 Three different types of accessory
drive belts are used on today’'s cars.

to its clamps. You may find that a
clamp has started to cut its way into a
hose,

Look at the coolant as it runs through
vour radiator, Black flecks can be a sign
that hoses are deteriorating on the
inside. But an absence of flecks is not
certain proof that the hoses aren’t shot.
Again, four year replacement is good
insurance against unexpected failures.

Cooling system flush
Repular conling syatem flushes are nec-
essary to prevent corrosion damage.
Begin by turning on the heater and
removing the radiator cap. Then warm
the engine fully. Open the drain pet-
cocks in the radiator and engine block.
If vou can’t loosen the peteocks on an
older car that has not been regularly
serviced, drain engine and radiator by
removing the lower radiator hose,
The best way for the home mechanie
to flush out the system is through use of
a flushing tee inserted into the upper
heater hose. This tee is available at
almost all auto parts stores, Once the
tee is installed, connect a garden hose
tivit and run water through the system.
Continue until the water runs clear,

Thermostat test
If vour heater didn't keep you warm
last winter or if your engine runs hotter

nal bench seal. 800 Ihs. capwinr:
immmwm & Dump bax or

STX Models. oplicnal fathed

Save 5200 fo 57000 when you bl it yoursell! Choose
from 20 OAV models, Fasy to assamibike. Thousands
from ages B to B0 have—using big 22°x34" chart

ESTToTrT CARL HEALD INC.25i. s 0z 0

orr cooler than it should, you ought to
check vour thermostat before refilling
the cooling system. The thermostat is
usually located under the housing at-
tached to the upper radiator hose. To
get to the thermostat, just disconnect
the upper radiator hose and remove the
two bolts that connect the housing to
the intake manifold or water box. On
some newer GM 4-cylinder engines
you'll find the thermostat in a housing
that is topped by a radiator cap.

You can test the thermostat's open-
ing temperature by hanging it in a pan
of water along with a thermometer,
Heat the water on a stove and note the
temperature at which the thermostat
begins to open. If opening doesn’t oecur
at the temperature indicated on the
thermostat's body, it must be replaced.
You'll usually find the temperature in-
dication on the button shaped tempera-
ture probe, located on the engine side of
the thermostat.

Fill the cooling svstem with a 50- to
T0-percent solution of antifreeze in wa-
ter, Fill the recovery tank to the coLn
FULL level. Do not overfill the system.
Don't allow the concentration to exceed
T percent or you'll lose freeze protec-
tion. If your car has aluminum engine
parts or radiator make sure you use an
antifreeze formulated for use in alumi-
num gystems. ™

® Choice: solid axle or
& ', ton payload on differential for
3 or4-wheel models.  easier handiing.
# Convenfional steering & Automalic ransmission
wheel. — no shifting!

camman fooks, Or see your Carl Heald dealer for
assemnbled kits. Call or write for yours foday.

Tilt Kit

oduet

TO ORDER OR FOR FREE INFORMATION
1 BODOD 245-03587 7 a.m. to 5:30 p.m. CS8T
> In KS call collect 1-316-663-8361

Also Available
DOLE TRIM N TILT KITS

_____ Please Send
Please send

DOLE KITS MFG. & DIST. BY

Kits i $149.95 Check enclosad (We pay shipping)
Kits @ $149.95 C.0.D. (vou pay shippirg)
Please send literature about Dole Tilt and Dole Trim-N-Tilt Kits

ARROW MACHINE INC. e
P 0. BOX 1987 PM Addrass
HUTCHINSON, KS B7504-1987 iy =

Sinie fip
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Do It Yourself

Boild your attractiee, energy-eificens dome upng
our complete, Fully-srgeneered ki J WO C3N e
money by et juast oUr EEAns 3N heawy
duty, Eaiy-I0-USe COMMPCIor Sydiem, &md Cut your
@t lumper Catalog, b6

Timberline Geodeslcs — PM-5

2015 Blake, Berkeley, CA 54704
(415 494481

A%

SUPER OFFER
Synchronous

Drive Motor
T2-RPM
ITEM 10-1033

i $14.75

A LOT OF POWER IN A SMALL PACKAGE!

* 1154W4C, 60-cycie, 0.4-amps. Torgue 750 oz./
in. Capacifor furnished. Requines 250-ofm re-
sigtor (not furn. ). 2* long shalt wi' 38"and 576"
diameters, Removeable worm gear Aapid slant
fstop, reverse. Continuous duty, Size 414"
diam. x 7147 Shpg. 10 ibs.

BURDEN'S SURPLUS CENTER—BO0-225-3407
1000 West "0/ Box 82209-PM / Lincoin, NE 68501
SEND FOR FREE EQUIPMENT CATALOG!
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LAP OF LUXURY
(Continued from page 97)

same body, with only taillights and
grilles to distinguish them. The three
new cars not only look like each other,
but are similar to every other recent
GM model.

We seriously question the wisdom of
giving every GM coupe and sedan, from
the $8000 Grand Am to the $25,000
Eldorado, the same notchbaek formal
roofline, wedge profile and drooping
nose. Those famous Lincoln advertise-
ments in which even the owners can't
tell their Cadillacs, Buicks and Oldsmo-
biles apart are not only humorous, but
sadly true.

The new Toronado has a full-width
grille with hidden headlights, earrying
on a tradition established back in 1965,
Our testers thought it the prettiest of
the three GM luxury coupes.

None of the testers liked the Torona-
do's interior styling, though. The ergo-
nomics are straight from the '60s with
flat, uncomfortable seats, old-fashioned
controls, a U-shaped shifter like that on
a 1961 Starfive and the general ambi-
ence of an American luxury car from
two decades apo.

Oldsmobile is one of the most sue-
cessful automotive nameplates in the
world, so they're obviously deing some-
thing right. The Toronado is pretty,
handles well and costs less than its
direct competitors. The interior will no
doubt appeal to traditional Oldsmaobile
buyers, even if it failed to exeite our
test crew.

Ford Thunderbird Turbo

The Thunderbird is the surprise star of
this test. At $5000 to $10,000 less than
the ather Americans—and 545,000 less
than the Mercedes—it was ranked
third by our road testers. What do we
like about it? Well, its rounded contours
geem like the timeless sculptures of
Henry Moore, Then there's the interi-
or. Our testers called it functional and
very Germanic. It has the same feeling
as the Merkur, with its white-on-black
gauges, great bucket seatz and logical
ergonomics.

Thiz looks and feels like a real drie-
er's car, which makes it fun to be in and
fun to drive. In just about every way,
the Thunderbird interior is as good as
that in the Mark VII, and better than
any of its GM rivals.

The Thunderbird chassis is virtually
the same as that under the Mark VII,
with the exception of the air-spring
suspension. Slalom, skidpad and brak-
ing performance are practically identi-
cal. Where the Thunderbird falls down
is in the engine compartment. Both the
Mustang GT and Mark VII LSC are
available with Ford's 200-hp High Out-
put 5-liter V8. The top Thunderbird

POPULAR MECHANICS » MAY | 986

performance option is the 175-hp turbo
2.5-liter Four from the SVO Mustang
and Merkur,

Lamented one tester, “Engine is
down on power, noisy, complicated and
has poor torgue characteristics for this
car. Where's the Va? By denying T-
Bird buvers the more powerful and
responsive 200-hp HO V8, Ford forees
them into the far-from-perfect turbo-
Four, This might be good for Ford's
corpovate average fuel economy, but
bad for customer satisfaction.”

Surprisingly, the T-Bird d-cylinder
and Mark VII V8 have identical EPA
figures and in our testing, the Mark VII
wag actually more economical—even
though it's 500 pounds heavier and
substantially faster.

Buick Riviera T Type

The Riviera is an Olds Toronado with a
formal grille. It looks precisely like a
Somerset Regal, which costs half as
much and outperforms it in almost ev-
ETY WaY.

A velour-covered dashboard and ve-
lour door panels are complemented by
velour seats made from reversible
cushions held in place with Velero—
Velero that shows when it's not sup-
posed to. As one unimpressed tester
wrote, “How tacky. The seats look
ugly, feel worse.” Although the seats
adjust 16 ways via seven swilches,
several testers could not find comfort-
able settings.

We were impressed by the Riviera's
instrumentation, The digital pauges
are eleverly hidden behind a black plas-
tic panel, while most controls are run
by a CRT set into the dash. To tune the
radio, for instance, you just touch the
appropriate area of the CRT screen.
Same goes for the elimate control, trip
computer and diagnostic functions. The
CRT is actually easier to use than the
dozens of poorly labelled buttons,
switches and wheels found on maost
modern dashes.

Like the Toronado, the Hiviera has
excellent over-the-road performance,
although the ride of the T Type iz a hit

jiggly on rough roads. As you'd expect,

the two cars posted virtually identical
figures at the track. There was some-
thing wrong with the Buick's brake
booster, causing prematore lock-up and
long stopping distances, With this re-
paired, it would be right up there with
the Olds. Chooging between the two
then becomes a matter of picking the
image and interior you like best. Of the
three GM cars, our road testers pre-
ferred the Buick.

Cadillac Eldorado Biarritz
The Cadillac Division has a problem
gimilar to that of the Reader's Digest,
Its elderly customers are dying off—
(Please turn fo page 204 )
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INCLUDES
BUILT-IN
SOFTWARE

for word processing, 4
file management, A==
spreadsheets
and 128 color graphics!
Ideal for home or business!
Perfect for programmers!

Commodore designed Plus/ 4™ for small
businesses and programmers . then made
I WERY EASY for novices o learn and use
For programmers. (his machine has easy-
io-use powerlul commands and 60K aof
usable memory, And you can hook up as
many as lour disk drives

FOUR highly popular programs are BUILT-
INTO the machine And ey Quickly nlar
act with each other! Usa the FILE MANAGE-
MENT program for mailing bists, inventories,
personal or business. files, etc, VWhle and
edit letters, reports, student papers with the
WORDPROCESSOR before final printour

Do the books, budgets, sales forecasts,
profit/loss statements, etc., with SPREAD-
SHEET program. Every bime you change a
number, Plus /4 immediately recalculates
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LAP OF LUXURY

(Continued from page 203}

literally—and younger people aren't in-
terested in what a Cadillac stands for,
If Cadillac changes to appeal to a youn-
ger group of buyers, it'll lose its current
market. If it doesn’t change, its market
will expire.

Cadillac’s idea of a luxury coupe is
putting a halfovinyl roef, stand-up
grille, body zide moldings and white-
wall Uniroyal Royal Seal tires on the
basic GM-20 body package. The 4.1-
liter Cadillae VB engine produces less
power than the Buick/Olds V&, which
means that the Eldorado accelerates
about as quickly as a $5500 Nissan
Sentra o Honda Civie,

If you've ever wondered just how
much difference tires really make, the
Eldorado was over 10 mph slower than
the Toronado through our slalom test
and more than 0.1 g slower around the
skidpad, Thizs brand-new $25,000 luxu-
ry coupe, in other words, is one of the
poorest performing ecars we've ever
Lested.

Over-the-road performance was a lot
better than the ear's track numbers
would indieate, however. In several
weeks of commuting, the car performed
satisfactorily, in the quiet, unobtrusive
manner the traditional Cadillac buyer
would expect.

Cadillac's traditional customers also
will ne doubt like the typical Cadillac
interior. To us, Cadillac is operating
from an obsolete premise for cars of this
type, and that's why they're having
trouble attracting younger buyers, We
think they need to spruce up their cars,
mixing in more performance plus fune-
tional European touches az Ford and
Lincoln have done go well.

Conclusion

It must be reassuring to Mercedes-
Benz buyers to know that the 560 SEC
is as good as its reputation, and that for
an obscene amount of money, one really
can purchase the best automobile in the
world,

If you can afford the initial buy-in,
the 560 SEC is probably a bargain,
especially when vou figure in Mercedes'
minimal depreciation, troublefree reli-
ability and the tax advantages most
buyers in this class can arrange.

For those with thinner pocketbooks
but expensive taste, the Mark VII LSC
gseems a reasonably priced alternative
and also a great joy to drive. We would
like the Thunderbird just as well, if
only Ford would make the HO VA an
option.

Then there are the three new Gener-
al Motors luxury coupes, “If 1 were
(:M,” said one tester, "I would be wor-
r[erE about losing this whole market
niche.” ™
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hen Managing Edi-
tor Bill Hartford
suggFested that

PM's Water Sportster con-
test be ‘based on the best
photograph a4 reader ever
took, we knew he had a great
idea. But we didn't expect
over 4000 entries,

The final decision was
tough. Boating/Outdoors
Editor Tim Cole and Elec-
tronicsPhotography  Editor
Steve Booth took about two
weeks to narrow down the
entries to the three best.
Editor-In-Chief Joe Oldham
finally chose James Patty
from Cannon Falls, Minneso-
ta. His photo was not only
technically excellent, but
posed a diffieult logistics
problem as well.

Patty, 39, photographed a
bird's nest with four newly
hatched robing erving to be
fed. The nest rested on an
outside ledge of his chicken
coop. To get his prize-win-

Robins in the nest won a boat for their
photographer, lames Patty. When Patty
and his family arrived in New York City,
we had his boat waiting at the curb.
Flanking Patty in the photo below are
PM Publisher Dan Coleman and Editor
Joe Oldham. Runners-up in our photo
contest were Gene Mohr of Sheboygan,
Wisconsin, and Fred J. Keulen of Albu-
querque, New Mexico. Mohr shot the
crystal formation, and Keulen stood per-
fectly still in lce-cold water up to his
waist to get the hot-air balloons.

PHOTO

First-prize winner towed home our specially
set up 16-foot Grumman Water Sportster.

ning shot, Patty built a
makeshift tripod for his Ni-
kon camera and mounted it
to the side of the coop. While
the mother robin attacked
him, Patty tested his focus
and flash by estimating the
distance and exposure re-
quired. The final photo,
printed here, is certainly a
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tribute to Patty's persever-
ance.,

Patty, a photo lab techni-
cian, drove to New York
with his wife, Diane, and
their two children, Matthew
and Michelle, to pick up his
new Grumann Skiddadle,
Mariner 75 motor and Cox
trailer (See PM's Waler

Sportster, page 80, Feb. "85).
After dinner at the fabulous
Windows On The World res-
taurant high atop the World
Trade Center Building, the
Pattys spent the night as
PM's puests at Marriott's
Eszex House, The next
morning, the ll-year PM
reader visited the POPULAR
MECHANICS  offices, met
Publisher Dan Coleman and
the rest of the staff, hooked
up his prize to his Dodge
Daytona, and took off for
Cannon Falls, It was Christ-
mas Eve and, as Patty pulled
away, he leaned out the win-
dow and said, “Thanks, Pop
ULAR MECHANICS. What a
Chriztmas present!”

Az for our next big con-
test, we have a bunch of
ideas that we’ll be announc-
ing soon. So stay tuned., We
may hold a contest tailored
just for vou. And the next
prize will be as great as the
last.—Deborah Frank
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FIVE FAST FISHERMEN

(Continuwed from page (43)

water, she alighted with a minor tail
walk and a splash instead of a whack.
Can't complain,

Sea Ox 1800

Passenger comfort and superb handling
on plane were the reasons we chose the
Sea Ox as No. 2 in our overall ranking.
Although the boat was the second slow-
est in our eomparison (speed alone does
not a good design make) it far sor-
passed the others in tracking and
rough-water handling. We attributed
Sen Ox's strength in this area to her
somewhat narrow deep-vee hull form
(18-ft., 3-in. LOA, H7.5-in. beam, com-
pared to the Welleraft's shorter 17-ft.,
10-in. LOA and 93-in. beam). The Sea
Ox cleaves through the water with
incredible grace and agility as a resuit,
Moreover, the skipper's position is con-
veniently close to the steering wheel
without impinging on legroom during
stand-up operation. That means you
can sit back in the roughest water
without straining for the wheel, steor
the boat with one hand around the
corners, and let the Ses Ox hull form do
all the rest, No doubt about it, this boat
drives great!

You pay a price for this kind of
performance, though. Because it's a
little narrower than some of her peers,
deck area is a little cramped as a conse-
quence, You have to squeeze around
the console to move forward, and the
distance between the console and the
forward platform is minuscule. Sea Ox
would prefer to build in a larger for-
ward platform for casting and for work-
ing hooked fish, but some other boats—
like the Robalo—achieve a nice blend
between seating space and forward
platform area. In addition, committed
Whaler fans complain about the Sea
Ox's high freeboard when boating large
fish. We concluded that these deficien-
cies would indeed take some getting
used to, But they weren't sufficient to
downgrade our high opinion of the Sea
0%, based on her exceedingly impres-
sive seaworthiness. Handling is her
strong suit.

Boston Whaler
1800 Outrage

The rest of the center-conzole world has
gone to school on Whaler, still the
biggest plaver in the center-console
field. They've expanded upon the Whal-
er's original blend of speed and fune-
tionalism, and there's plenty to be said
for Whaler's incredibly tough, foam-
injected construction process—one ele-
ment that keeps a Whaler's resale value
high. The company has also gone in for
some rather prudent detailing—on the
COutrage, improvements like chafe-re-
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ducing hawseholes for stern mooring
cleats and nonskid teak on the eockpit
coaming.

But the Outrage suffers in the deck
space/stowage area department in sev-
eral important ways. Although there's
a provision for rod stowage port and
starboard under the gunwale, they're
short enough to be suitable for boat or
trolling rods only. And the stowage
space under the forward platform—
accessible by lifting out an unhinged
shock-cord secured slab of fiberglass—
is shallow and wet.

In addition, the console on the Out-
rage is smaller than that found aboard
the other boats that we tested, offering
less of a shield against rain and spray.
It's also positioned out of the center of
the boat farther forward, which makes
for plenty of unobstructed deck space
aft but also translates into a rougher
ride for passengers.

In smooth water, the Whaler fired
out of the hole and registered brisk
numbers in our (40 test and at the top
end. It also tracked very well in the flat
stuff. In rough water, though, the
boat's low freeboard and small console
makes the driver feel exposed to the
elements, and when the boat's modified
cathedral hull pops out of the water
over a swell, it tends to come down on
its edges a bit. Nothing to worry
about—after all, you're driving a Whal-
er—but these characteristics become
somewhat unsavory when compared to
other boats in the field. A simple case of

pupil surpassing teacher.
Robalo 1800

She's an extremely attractive boat,
with a prim functional canopy, sensible
use of teak and balanced deck plan. In
fact, the Robalo and the Welleraft
sparred for top honors in our fit-and-
finish category, with the final nod ex-
tended to Welleraft on the basis of its
rod-stowage area and superior console
design.

Like Boston Whaler, Eobalo owes a
great deal of its strength in this area to
its beefy foam-injected construction
technique. The Robalo, like the Wall-
craft, also enjoys a nicely balanced
layout, with ample space granted the
forward platform, console and working
space aft.

However, while the boat has vertical
rod stowage around the console—which
iz fine for shori-term, flat-water or
slow-speed trolling—we strongly felt
the Robalo could benefit from more
secure horizontal rod stowage along the
gunwale. As it stands, the boat has side
pockets in the area that is normally
reserved for rod stowage, and we spent
a fair bit of time trying to figure out

what vou could logically stow there.
Life jackets? Too bulky. Loose fishing
tackle? It would start flying around the
cockpit the moment you hit your first
swell. Your lunch? Ditto.

The Robale’s lackluster top end and
time to plane, or hole shot, can be
forgiven when you factor in the Roba-
lo's heavyish hull (1900 pounds, less
engine} and windage-inducing remov-
able canopy. But the boat puts up a real
fight around corners—on flat and rough
water. You have to oversteer a lot to
keep her on track, and the stern skids
through the kind of twrn that the Sea
Ox can handle with full-throttle ease.
Handling quirks are compounded by
placing the seats too far from the helm.
As a result, you can't steer from a
eomfortable position while seated. Ro-
balo could close that distance by 5 in.
and still have sufficient room for stand-
up operation.

Aquasport Osprey

Like Boston Whaler, Aquasport has
been one of the names in center-console
boats for going on three decades. So we
were pleased to include the Osprey in
our test. Our firsthand suspicions
proved correct. A 10- to 12-in. inerease
in LOA and a corresponding increase in
beam means the Osprey can achieve
important advantages in stowage space
and deck area, The Aquasport uses the
extra space wisely, rating No. 2 in our
static categories. One glance at the 3-
tiered rod-stowage compartments port
and starbeard, Igloo seat/food stowage
area and its expansive forward plat-
form and you know this boat has an
edge in these all-important consider-
ations.

The Aquasport iz fast, too, offering a
pretty blistering hole shot and top end
in smooth water. But, like the Robalo,
the boat can be a supreme handful
around the curves and in the rough
stuff. It skids during hard cornering,
and in the extremely rough water we
powered through out at sea, the Agqua-
sport pounded severely, several times
hard enough to pop open 2ome hatches
and rattle nerves. These handling di-
lemmas were vexsome enough to com-
pletely outweigh the Osprey's stowage
advantages.

But, reverting to the original cop-out
that we hoped to aveid, something posi-
tive can be said about all these boats.
There wasn't a turkey in the bunch,
which only meant that we had to be as
tough as possible in testing the group as
a whole, Ultimately, we decided that
the real winner in a center-console
shootout is the design itself—it is a
truly logical marriage of hull, deck and
operator. ™
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THE CUTTING EDGE
(Comdinied frone peege 106)

the concepts in this category are as
interesting as they are varied,

The folding Switchblade I1 from Star
Sales Co. in Knoxville, Tennessee, is
presented mostly as a collectible. It
comes with three blades—drop-point,
clip and spey—that are etched with
attractive animal scenes,

The Parker Sales Co. of Chattanoo-
ga, Tennessee, has a nonfolding
straight blade of two different designs,

Gerber Knives' interchangeable
blade instrument will answer probably
756 percent of the needs of the average
outdoorsman. It has three blades—
drop point, skinner and saw—that at-
tach with a special bolt-action to a
handle made from DuPont's Zytel. To
insert a blade, hold the bolt back and
place the blade in the handle in the
same half-open position.

Kershaw Knives approaches the in-
terchangeable blade knife question
from a different angle. The Kershaw
Blade Trader Jr. comes in a Cordura
nylon holster and has three blades:
Clip-point, filet and saw. Each of these
blades fits into a handle and is locked in
place with a rotating metal clip.

Unlike the Gerber, the Kershaw
must be carried broken down. It's less

handy than the Gerber knife, but has
the advantage of being larger,

The Kershaw Blade Trader (“Sr.”)
works like the Blade Trader Jr., but is
larger, The blades—cook's blade, fro-
zen-food blade, carving blade, saw

Pocket Tool Chest combines just about any-

thing you can imagine for home and shop
repair, Including needle-nose pliers.

blade, bread knife and boning blade—
are all about 7 in. long and would be
more appropriate for home use,

More and more, interchangeable
blade knives are being custom-made,
and the instrument produced by Billy
Maee Imel is perhaps the best example.
Imel's folding interchangeable blade is
a work of art. He makes three types: a
glip-joint nonfolder, lock-back non-
folder and folding lock-back. Since
they're all custom—ranging in price
from $600 to $1000—the blades can be
designed to suit the needs of the owner,

Imel's creations also represent the
high end of an increasingly complex
field. Nowhere can you find necessity
producing so much invention, ™

UTILITY KNIFE MANUFACTURERS

® Billy Mace Imel, 1616 Bundy Ave., New Cas-
tle, TN 47362

® Gerber Legemiary Blades, 14200 Southwest
72nd St., Portland, OR 97223

& Kershaw Blade Trader, Kal Catlery, 6024 Jean
Ral., Suite B, Lake Oswego, OR 97054

® Rershaw Blade Trader Jr., coderry Klause,
211 East Main 5t., Cutofl, LA TG

8 Purker Cutlery, 6928 Lee Highway, PO, Box
s, Chattanooga, TN 57415

B The Pocket Tosd Chest, The Orvis Co., 10 River
Ra., Manchester VT (G254

® Switchblade 11, Star Sales Co., 150K} North
Central St., P.0. Box 1508, Knoxville, TN
AT

® Vietorinox, Swiss Army Knives Lid.. 1531 Long
Hill Cross Kdg., PO, Box 846, Shelton, T
(644-H1 3

® Wenger, Precize International, 3 Chestnut 51,
Suffern, Y 10901
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SENTIMENTAL JOURNEY
(Continned from page 112)

later dubbed “the honeymoon hut.”

Following the maiden flight, Smith
ordered 20 DC-3s for $110,000 each. On
June 25, 1936, the first DC-3 began
flving the New York-Chicago route
nonstop. Later that year, American
started Skysleeper service coast-to-
coast, The first ticket was sold to child
film star Shirley Temple.

Most airliners flew 14 passengers in
those days, but Smith realized that by
removing berths, he could add seats.
An additional 21 DC-3s fitted for 21
passengers were ordered at the end of
1936,

Inereaszed cabin space in the DC-3
brought all sorts of innovations to pas-
senger flying. Hot meals served on
comfortable tables or trays were intro-
duced, and so was comfortable air-
conditioning and sound-proofing. The
change worked magic with the general
public. Within two years, air travel
doubled in the United States, “The DC-
3 freed the airlines from dependence
upon government mail pay,” Ameri-
can's Smith said in 1939, “It was the
first airplane that could make money
just by hauling passengers.”

Delighted flight crews

If the plane pleased passengers, it sim-
ply delighted pilots and flight crews. It
was a grandson of the DC-1, a superbly
engineered craft itsell. The twin-en-
gine design was a low-wing monoplane
with wings that had innovative honey-
comb construction. That made them
sturdy but lightweight and resilient in
high winds. The wheels retracted into
the engine nacelles for better fight
aerodynamics, Inside the cockpit, the
pilot eould control the pitch of the
plane’s tri-blade Hamilton propellers,
The T10-hp Wright Cyclone air-cooled
radial engines would give the plane the
kind of power needed to beat out two
Japanese Zeros. The pilot also had the
luxuries of Sperry's new gyroscope and
autopilot. The DC-3 also had a bigger,
more flexible fuselage.

With a decade of trustworthy passen-
ger and military flight behind it, the
-3 became known as the Super DC-
3. But the airliners were now looking
for bigger and more powerful planes to
do their work. Most of the Super
Threes went to the Navy as transports.
The airlines ordered only 11. By 1948,
Douglas halted production with 11,000
DC-3s to its credit,

For most airplanes, this is where the
story ends. But the DC-3 is a durable
die-hard aireraft. In 1948, the Soviet
Union stunned the world with their
Berlin Blockade, but Harry Truman
decided to stun the Soviets, Starting in
June, a fleet of C-47s took part in the

historic 3-month Berlin Airlift, making
more than 12,000 trips to Berlin and
bringing in almost 40,000 tons of food,
fuel and materials. The blockade was
broken.

On May 3, 1952, a C-4T specially
fitted with skis became the first air-
plane to land at the South Pole. It
carried the first three men ever to set
up camp at that pole. A second plane, a
4-engine Navy transport, landed at the
South Pole a short time later and got
stuck in the ice. A DC-3 had to be flown
to their aid with a mechanic and spare

parts.

Still in service

More than 1000 DMC-3s remain in service
today. Almost 400 of these are in regu-
lar airline service, a tribute to the
survivability of a plane built to last
indefinitely, Several airlines around
the world use the DC-3 as a regular
schedule keeper. But many who want
to fly in the Gooney Bird are not as
interested in the destination as they are
in the plane itself.

A small West Virginia company
called Sentimental Journevs has a com-
pletely renovated DC-3 called Sky-
train. From the logo on the aircraft to
the flight crews dressed in 19402 cos-
tumes, the plane is a trip into the past.
Passengers see an in-flight videotape
on the history of the beloved craft while
on special charter trips. The plane flies
to Hilton Head Island, South Carolina;
Atlantic City, New Jersey; and other
American playgrounds.

The fifth DC-3 ever delivered iz still
on the FAA register as N133D. Origi-
nally delivered to American Airlines in
1936, the plane now is flown by the Air
Academy of Griffin, Georgia.

Provincetown Boston Airlines (PBA)
establishes a record for the DC-3 every
time itz M136PB takes off. In 1985 it
had a flight history of 87,000 hours, the
longest log for any DC-3, and perhaps
for any plane.

Some people can't bear being away
from the Gooney Bird, H. L, “Smokey™
Roland of Cardiff-by-the-Sea, Califor-
nia, bought a DC-3 from a junkyard in
1973. He made it into a2 mobile home.
Another of the famous craft serves as a
wind shelter at the airport in White-
horse, Canada.

Mo one is taking bets on how long the
DC-3 will eontinue flving. But in a
recent PM interview, Doolittle said he
expected “the thing to fly as long as
they can find sheetmetal.”

That may be true. When the Argen-
tinian internal airline lost a DC-3 in a
freak fire two years ago, it decided to
rebuild the plane. The pround fire
cansed no injuries and only the rear
cabin and tail were damaged. It will be
flving again next year. Maybe they'll
nickname it the Phoenix. ™
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ular Mechanics
FILE BOXES

&

SEPARATE INDEXES

No more untidy shelves or magazines
stacked on top of each other.

POPULAR MECHANICS FILE BOXES will help vou keep your magazines and
bookshelves trim and urderl:,r, PM is now offering a sturdy glossy lacquered
File Box to keep a year's S!.lppljl' of PM issues neatly together. The FILE BOX
gtands alone with all twelve issues mt.act' Line them up by year on your
bookshelf and always have
a wealth of do-it-yourself
information at your fingertips.
With every order you
will receive FREE self-
adhesive labels covering the
years 1975 through 1986.
Peel off the year required
and place on appropriate
PM File Box. Turn the
File Box any way you
choose. Place the year on
the side that's convenient
for you. Expose all the
magazines on the shelf, or
keep the solid side in view.
It's your choice! Either way
you'll have a valuahle,
convenient and very
attractive reference library.

Price for 1 File Box,
$2.95

Price for 2 File Boxes,
$2.75 each

Price for 3 or more
File Boxes, $2.50 each

PM Indexes
for the years
1975-1985

are here!

Find the answers to your
shop, home and car
problems faster than ever.
Thousands of entries cross-
reference the articles that
have appeared in PM over
these years.

Broad category listings
help vou locate articles on
home remodeling, boats, car
maintenance, shop projects
and many other subjects.

ORDER BY YEAR! PRICE
for each index is $2.95.

SEND YOUR ORDER TODAY!

Make Check or Honey Ovrder Pagyable to Popular Mechanics

Pleduse allow three to Four woiks for delivery

POFULAR MECHANICS

Box 1014, Radio City Station, New York, NY 10101

Popular Mechanics is & publication of Hesrst Magazines, 3 Division of THE HEARST CORPORATION




MUST LIQUIDATE

AT BIG SAVINGS TO YOU!
WIRELESS CONTROLLED

Door Chime with
Poriable Receiver

Liquidation is due 1o
inventory readjustment
by the major brand name
manufaciurer. No need tomiss a

vigitor or messanger when you're in the
yard, or ioo busy to nohice the doorbel from
a couple rooms away. With the little
portable receiver, the chime is right at your
fingertips! Take the receiver upstairs, down-
stairg, on the patio, in the yard, NO trailing
wires or cards! It picks up the radio signal
transmitted from the pushbution front door
module (included) and sounds a pleasant
two-note chime, Front door module uses
8V battery (not included). Portable receiver
uses one “AA" and four D" batteries (not
included). FCC registered.

Master Craftsman Toolbox: This TOOL-
BOX will organize, protect vour tools and
add a touch of class to any workshop. (Di-
mensions 200%™ x 9% " x 12%") Built with
cherry or walnut wood, styled with brass
comers caps and lock.

This solid wood toolbox will last for genera-
tions and become a family heirloom.

Plans include step-by-step instructions and
materials list. (PL-1826 $4 95)

S-thyuurmm:nda&chmmﬂt
check or order ylbl:hu
ANICH, Mail

Popular Mechanics, Box 1014, Ihdm
City Station, New York, N.Y. 10101

REPLICA CARS ¥o

Build the Classical Driva 2/6 Scale
Stuiz Bearcal. Ford T, Jeap, Vintage
Ralls, Mercedes, Bugatti and

Crodt card cusiomens can ==
e () uile
Toll-Free: 1-800-328-0609

Yiour check s welonmes!
Mo delays i Goors pass Dy chack

Sales oulside coninenlal U S are subject o special
corchbons. Pleass call or wild o ifguine

C.0.M.B. Dirsot Marketing C hem H-1178
14606 28th Ave. N, IMW MM 55441-33897
Sand___Door Chirme Recsiver Setfa) em H-1178-
5097050 ar 639 each plus &4 each for shappeng,
hamadiing. {Minnesols residents sdd 6% seles Allow 3.4
weaeks for dedivery, Sorry, no C 0D, orders |
O My check ar money order 5 enclosed (Mo delays in
processing ofders paid by chech, thanks o TaleChec |
Charge io my: O MasterCard, [ VISA®

Acct. Mo Exp |

PLEASE PRINT CLEARLY

M

Aalelr i

City

SuEle Fal
Phionms i :'

Sagn Here

C.O.H . B = Direct Marketing Corp.

Authorized Liquidator
14606 2Bth Avenua North
Minneapolis, Minnesota 55441-3387

212

One year limited factory warranty. KIDMANS BOSTON BUCKBOARD
$79.95 DA saairon. 1 83 i oy
h u
Mir. List Price .. ........ » [P .. 1
PLANS: O 58, Any two §15, Al $30
Liquidation $39 KIDMANS Box 1238 A, Marbishead Ma 01545,
Price NowOnly . . .. .....
e H-1178-B087-D50 Shep, handlsng: §4.00
ADD TO YOUR INCOME

e ——— i — —— —— — —— - — ]

Earm & sacond income through Popular
Mechanics Classified. $1.00 Dodkiel
BNOWE You hirw 10 BIAM YOUP DN busineas
with Classified sdvertising. ($2.00 rebate
with frst order). Popular Mechanics,
Dept. DN, 224 W. 5Tth S, New York,
NY 10078,

Use
Zip Codes
When Answering

Ads

SCREWDRIVERS
(Continued from page 116)

$6.39. Contact Btanley Tools, 600 Myr-
tle St., New Britain, CT 06050,

18. Screw-holding driver—Here's
another version of a screw-holding
driver (see No. 14). The blade i= split in
two halves. As you push the sliding
collar forward, the blade halves become
wedged in the serewhead's slot. Onece
the screw is started, pull back on the
collar to release the blade. Continue
driving the serew with a conventional
serewdriver. The tool has a Vi-in.-dia.
* B-in.-long blade and costs $10.60 from
.8, General, 100 Commercial St.,
Plainview, NY 11803,

19. Dial-a-tool—This unique screw-
driver has a barrel built into the shaft
that houses gix bits—three slotted, two
Phillips and an awl. To select a bit, pull
back on the handle, rotate the barrel to
the desired bit and push the handle
forward until it locks in place. The six
bit profiles are printed on the barrel to
make selection easy, [t's available for
21589 from Brookstone, T82 Vose
Farm Rd., Peterborough, NH 03458,

20. Superlong driver—You'll never
come up short on the job again with this
24Ve-in.-long serewdriver. The round,
fluted handle and 20-in.-long blade de-
liver extra power. The driver shown
comes with a 20-in.-long slotted blade
or No. 2 Phillips tip. The pair costs
$20.40 from Sporty's Tool Shop, Cler-
mont Airport, Batavia, OH 45103,

21. Yankee screwdriver—The Yan-
kee spiral-ratchet, quick-return screw-
driver provides the fastest, easiest way
to drive serews manually, A favorite of
carpenters for more than 40 years, the
Yankee has a spring-loaded shaft that
can be set for driving screws, removing
screws or locked for use as a conven-
tional driver. When extended fully, the
tool is 25 in. long without the hit.
Contracted and locked, it measures
about 17 in, Always store the driver in
the extended position and when releas-
ing the lock, point the tool away from
yvou, hold the chuck securely and allow
the shaft to extend gradually. It comes
with a %g-in. slotted bit and a No. 2
Phillips bit for about $36.29. Contact
Stanley Tools, 600 Myrtle St., New
Britain, CT 06050,

22, Giant screwdriver—Here's one
serewdriver you're not going to keep in
your back pocket. In fact, you may have
trouble fitting this colossal 33%-in.-
long driver ($19) in a toolbox. Designed
for No. 20 and larger slotted screws,
this tool features a ¥-in.-dia. hexago-
nal-shaped steel blade and a 9%-in.-
long fluted plastic handle. Also, this is
the only screwdriver that I know of
that is recommended for use as a pry
bar and lever. Contact Sporty's, Cler-
mont Airport, Batavia, OH 45103. M
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193 MANUFACTURERS' FACTORY HOUSES
12-page brochure from The Building Institute lists the
names and addresses of manufacturers of factony-
made houses you can build yourself. Houses include
log, dome, A-frame, classic and contemporary mod-
els. §1.00

194 SATELLITE TV BUYER'S GUIDE

A 24-page buyer's guide from Satman gives details

about 100-channel satellite TV and lists low priced

eguipment. It also tedls how to shop for an earth

:1ali1:|n and how to install your own quickly and easily.
e

195 AUTD TOUCH-UP GLIDE

This 20-page brochure from Dupdi-Color explains how
fo condition and refouch your car's paint job. Step-by-
step instructions guide you through refinishing minor
surface damage, spray painting and troubleshooting.
Free

196 WEATHERPROOF YOUR HOME

Certainteed Corp. offers a brochure illustrating insula-
fion as a way (o save energy and money. Step-by-step
instructions for attic crawlspace and sidewall insulat-
ing. Plus recommended insulation requirements for
entire U.5. Free

197 MASTER SHOP GUIDE

An A to Z guide on nails, screws, moldings, sandpa-
per, wallpaper, lumber, Hoor tiling, wood finishings,
electrical and plumbing supplies and more. Printed on
large laminated cards that can hang in your workshop
for easy reference. From POPULAR MECHANICS,
£5.85

198 WOOD-LOOK SIDING

Wolverine Technology's restoration solid vinyl siding
gives you the look of painted wood without the
expense of painting, Brochure displays the Restora-
tion Collection—siding and other authentic winyl
details for the exterior of your home. Free

189 THE CUTTING EDGE

Forrest Manufacturing Co. gives the complete story of
their carbide-tipped saw blades. Find out about the
advantages of hard, long lasting carbides and multi-
toothed dado sets. Learn how you can cut like the
“pros.” $1.00

Popular Mechanics 5/86
Box 1718, Sandusky, Ohio 44870

Please see thal | receie the ilems checked below

200 ALL DECKED OUT

46-page, full-color brochure from Boston Whaler lists
their complete line of boats ranging from 9 to 27 foot
size, Each model is shown with illustrations, photos,
standard leatures and specifications. Free

201 KITCHEN IDEAS FOR TODAY

24-page, full-color booklet from Tappan is filled with
concepts and guidance to help you plan your kitchen
remodeling projects. Included are scaled appliance
cut-outs, graph paper and a four-page planning
guestionnaire. $4.00

202 AIR COMPRESSORS TO COUNT ON

Get the latest brochure on American IMC compres-
sors that range in size from 1 to 25 hp. They can be
used by the do-it-yourseller or pro craftsman. Free
203 SAIL THE SEAS

This four-page brochure from Boston Whaler features
their inflatable dinghies and sports boals. Each boat
has Hypalon® coaling, marine grade piywood floor-
boards and a 5-year warranty. Free

204 FIGHT ENGINE FRICTION

TUFDIL# is a patented lubricant and friction modifier
comprised of a blend of synthetic and mineral oils.
Information kit explains how it may benefit your car
and make it run more smoothly. Free

205 LOG HOMES OF DISTINCTION

Lincoln Log's brochure gives floor plans and descrip-
tions of ower 50 build-it-yoursedt log homes. Kits
come complete with precision-milled Eastern White
Pine logs, pre-fab roof trusses, company financing
and a 100-year warranty. $9.95

206 COMPONENTS CATALOG

Brand new 1986 48-page catalog is available from
American Design Components, a distributor of elec-
tronic and computer-related paris and components.
Lists IC's semiconductors, blowers, fans and motors
for the hobbyist, teacher or design engineer. Free
207 WOODWORKING PLANS

Popular Mechanics' catalog of plans lets you build
everything from a doll cradie to a hovercraft. Hun-
dreds of plans listed—fumiture, outdoor sheds, toys,
tool boxes, boats, models and much more. $1.50
208 OUTSIDE BASEMENT ENTRY

This instructional brochure tells how to break through
your foundation, build a block stairwell and install a
Bilco basement door in homes without direcl outside
access, This direct entry can help make your base-
ment more convenient and useful. Free

209 EARLY WARNINGS RADAR DETECTOR

Informative brochure from Whistler describes the

features of Spectrum 2—the high perlormance radar

detector  Its unigue Digital Display with numerals

from 1 to 9 provides audible and visual warning of

radar lransmissions. Comes with 3-year warranty

Free

210 LIBERTY COINS

Full-color brochure describes the limited edition com-

memaorative coins honoring the 100th birthday of the

E!ah:u of Liberty. From The Historic Providence Mini.
reg

211 DON'T BE STUMPED!

This brochure from Stumpster Company highlights

their tractor-mounted Stumpgrinder—operating on
23 hp or more. This newly patented design makes it
Eussihba fo grind stumps of any size or type of wood,
ree

212 BE A CHIMNEY SWEEP

This comprenensive information kit from August West
System shows the possibilities of how you can gam
550.00 an hour helping people prevent chimney fires.
Kit includes a 12-page booklel, brochures and a
record. Frea

213 REDWOOD PATIO FURNITURE

Build your own atiractive deck fumiture made of
durable, long-lasting redwood. Plans detail six pieces
designed to withstand exposure to sun, heat and
moisture—barbecue cart, chaise, coffee table, tele-
phone caddy, tray and planter. From POPULAR
MECHANICS. 56.95

214 REVVING UP YOUR CAR

Moraso Performance Products Inc., makers of racing
components for two decades, offers a 1,500 product
catalog. Includes spark plug wire, engine sealers and
octane boosters that relate to street and oH-road
applications. $3.00

215 UNCOMMON FINDS

Lehman Hardware's 88-page catalog contains a di-
verse selection of “how-to” books, hard-to-find
tools, unusual hardware and old-fashioned house-
wares. Includes special sections on woodworking,
wood heaters and gas refrigeration. $2.00

216 OUTBOARD MOTOR MADNESS

This 30-page 1986 catalog from Mercery Outboards
highlights their complete ling of motors. Defailed
specifications, performance features and illustrations
help match the right engine to the right boat. Free

This Coupon Expires July 31, 1986

[] 193 $1.00 [] 197 §5.85 [ 201 $4.00 [] 205 $9.95 [ 209 [] 213 $6.95 Total money for priced items $
] 194 [] 198 [ 202 [] 206 O 210 [C] 214 $3.00
[] 195 [] 198 $1.00 [ 203 [] 207 $1.50 ] 211 [] 215 $2.00 Service Charge & .50
[] 196 ] 200 [] 204 [] 208 ] 212 [] 216 Yotal mangy enclosed 5
Total items requested
Mame {Please Prinl)
Addvess
Town Sute Tip Goda

{Pizase send cash, check or morey order made oul (0 POPULAR MEGHANICS. No stamps, please)

Nole: Popular Mechanics processes your requests for the above information and forwards these inquiries to the organization making the offer. Each company mails
the material directly. Your order will be on ils way o you within 90 days.
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ADVERTISEMENTS

Sophie Gronowicz, Classified Sales Manager Dorothy Nolan, Classified Service Manager
Rate: $6.70 per word payable in advance sach insertion. Minimum insertion ten words.
Baold face capitalized words—3$1.00 par word additional (First word set in Bold Face at no
extra charge, Zip Code Free.) Centered Headlines in All Bold-Face Letters—S45.00.

The next available issue to place an advertisement in America’s No. 1 Classified Section is JULY. The closing is MAY Sch.
Send remittance payable and order to Popular Mechanics, Classified Department, 224 West 57th Street, New York, New York 10019,
Please indicate Heading under which ad is to appear. As a consumer service and in cooperation with our mail-order advertisers
who use post office box addresses for their convenience in handling your erder, Popular Mechanics
maintaing a register of such mail-order advertisers containing their complete names and street addresses.
Advertsers using P.0. Box number must fumish complete name and street address for our records.

To avoid delay in the publicetion of your ad, please send samples and descriptive materials with your request.

PLEASE NOTE: OUR JULY ISSUE IS A SPECIAL "BUILDING OF AMERICA" COLLECTOR'S ISSUE! SOME OF AMERICA'S MOST
DISTINGUISHED CITIZENS WILL TELL US WHAT AMERICA MEANS TO THEM AND THEIR VISIONS FOR HER FUTURE. TO NAME A FEW:
JAMES MICHENER, TOM WOLFE, CARL SAGAN, ETC. JOIN THEM AND OTHERS IN OUR JULY ISSUE! CLOSING DATE IS MAY 5th.

ER'S MART
UBLICATIONS

STAAT YOUR OWN MAILORDER BUSINESS AT HOME
BECOME WEALTHY. THIS AMATING BOOK SHOWS
HOW. WRITE FOR FREE DETAILS NOW. JAT
DISTRIBUTION COMPANY, 33 1684th STREET, CALUMET

ICAN YOU WIN AT THE RACEST Yes. by using NEW AND
REVOLUTIONARY TOTE BOARD ODDS CHANGE
STRATEGHES along wilh simgée hand faciors. Odas
changes were recorded cves an 18 year period a8t 11 different
tracks on ower 80,000 horses running in ower 6,700 races.
Analysis of this information and basie past performancs data
has yielded FOUR PROFITABLE WINMING PATTERNS. For
complete repord, send £35.00 to: Dac Publishing. Dept. 14,
Box 44156, Cincinnabi, OH 45244

HOW TO OET & LOAN. $10.00: Jarmes Stokes, AL 2
Ridgewsy. VA 24148

D0 ME A FAVOR Dol Lol Today Pasa Unbil You've Read
DAM Publishing's Olfer-Under “Business Sardicas”’, You'll
Be Glad You Dudl

FREE NEW CATALOG 2P off first ordar: Joseph Gifts,
Ing., i3, Box 192PMS, Fasrfield Bay, AR 72088

FLAGS! FLAGS! FLAGS! American. State, Religious, Far-
wign. Home snd business FLAGPOLES. FREE CATALDG!
Write. LIBERTY FLAG, 424/Pht Easl Main Sireel, Reedsburg,
Wi 53959 or CALL 608-524-7834.

SAVYE on parts for Lawnmowers, Mimibikes, Karts, Chain-
saws, Small Enginas. THOUSANDS OF PARTS. Send 300
For Catalog. Sav-On Parts, P.O. Box 231, Sornerville. Mass.
L2145

THE 100 MOST IMPORTANT MEDICAL QUESTIONS
ABOUT BEX. Booklel by MD explans libido, hormones,
sexual developmant. impolence, onjasm, maksTemals seku-
ol dysfunciion, seaual infections. Guaranbesd. $5.00.
Metabalissn Education Senaces, PO Box 35260, Tulsa, 0%
T4153

PUBLISH your book! Joan our successful authom All
subjects invited. Publicity, sdvertising. beautiful books.
Send for lact-lilled bookiet and free manuscript report.
Gartton Press, Dept, FM, 11 West 32 Street, New York 10001

HEALTHY? Heslthy Living: Diat and Exercisse, Book,
£4.00 A, Gaschike, Dox 34TAZ], Cleveland, Onio 44734

WORLDWIDE English NEWSPAPERS. 85 countries! Sam-
pler; 45298 Free Brochure. Mullirewspapers, Box DESA,
Dana Point, Califonnia G2629.

UNIQUE SELF-IMPROVEMENT BOOKS. Catalog Free
Maggys. Ot Pamela Drive, Salisbury, MD 21801

HOWY To! And Self-improvement Books! Calalog $1.000
LA Enterprisas, Bax 158-PM, Macclesiiald, North Carolina
2TES2

ADJUSTABLE MORTGAGES ENPLAINED by banker!
Sand 52,00 today! Directed Dala, P.O. Box 5201, Fon Wehon
Bisach, Florda J2642-5201

&9 POPULAR REPORTS $5.00. O'Nesll's, PO, Box 173,
Stane Ridge, NY 12484

BOOKS DM CASSETTE TAPE
RENT! Buy Books for Lisleners, EZ return, Catalog $2.00,
refundabile. Box 6235, Leawood, KS BE206

FINANCIAL Planning - Firs! Step Instructions, $5.00. AEL
Depl. PMSE, PO, Box B25, Winona, MN 55587

CHANGE YOUR LUCK! Buy Book “How To Atract Good
Luck" $5.99 Benrich's, 121 Spring 5. PM, Johnson City, TH
e

THE 175,000 MILE CAR. $7 5. Country Cormer, 6463 Easf
Gingham, Loveland, Ohlo 45140

PERSOMALIZED STATIONARY, LETTERHEADS and
business cards on supreme gquality siock. Cusiorn an work.
Catalogue-52.00, deductible from Rrst onder. Seagale
Graphica, 4530 Stengle, Toledo, Ohio 43614

SELFMPROVEMENT - THROUGH SELF-HYPHOSIS.
Fast, essy, fun. Dedails, McMNee's, PMS, B66 Fwe Forks,
Wirginia Baach, WA 23455

BUY A HOUSE Wih Your Hesd Not Your Hearl, Booklel
$4.00. A Geschks, Box 347323, Cleveland, Ohio 44134

KNOW YOUR RIGHTS REGARDING HAZARDOUE CHEM-
ICALS. Manufacturing employees covensd under hsw DSHA
Standard. Sand §7.96 lor informative booklal. Landsslls
Publishing. Box 36, Landisvilla, PA 17538,

GUIDE Te Seven Proivable Home Businesses. Free
Details. Helton Publications, Route 1. Davis City, lowa 50065

SAVE Money! Keep Better Records, Details: $200 Box
421, New Hope, Alabama X5T60

COUNTRY MUSC PEOPLE profded in " Spotlight on
Country” magazine. Ten swes. 31500 31-24 B8&h Ad —
Depl 245, Wondnaven, NY 11421

CATALOGS

WITES] Frew Color Catalog. Choose fram over 100 unusual
and innovalive kites. Wio The Wind, 2047M Broadway.
Bouider, CO BI302

BUY KNIVES, CUTLERY ITEMS at wholgsale Save up to
B0PL, Huge Selection, Satistection Guarantesd, Fast Serdce
Catalog $2.00 First Class, Smoky Mountmin Knite Works,
Box T14PM, Sevierlle, Th 37882

FREE i1oal caltalog. Toolline, B1T MNew York Ave,
Marinsburg, WY 2540

BOOMERANGS—INCREMBLE RETURNS! Exciing hob-
by, Uinique sport. Workd's best selection. FREE catalog. Qur
1k Annsersary! Boomesanghan, 1806-1 M. 3rd. Monroe,
LA T1201-4222

500 Wem Checklist For Potentinl Home Buyars. Save
ThouSandS And Years 04 Frustration. $3.85. Checkist. 318

HOW - To and Salf - improvermant, Mongyrmaking Opporbund
ty books. 300 lifles, Free catalog. Ouiney Prass, 6633
Nunnery Road, Box 117, Quincy, PA 17247

SAVE Money! Keep Balter Records. Details: $2.00. Boax
421, Maw Hope. Alsbarna 35760

TECHMICAL BOOKS. EleclroniGca,  metadworkang,
workshop, and mone! Catalog $2.00 Kaats & Company, Box
796, Station A, Scanborough, Ontans, Canadsa, M1K BCA,
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5. 17th 5t, Lewistwng. PA 17837

FREE CATALDG - BEST IN THE INDUSTRY

A COMPLETE CAMERA STORE 1N A CATALDG
OME of tha Worlkd's Great Catalogs, and it is photographic
Send to Porter's Camera Siore, Inc., Box B2, Depl. PM,
Cadar Falis, lowa 50813 lor your Free Copy (U5, Only). 112
tabloid sipé pages Hiled with 3500 fams many of them
exnclusive and wary wnuesual. Plus popular brand camearss,
lenges, flash, ebc. 81 diecount prces. Huge invendorny, fast
service. greal packaging. You must sea it 1o believe it. Order
your Free copy today.

85 MPG Carbureter, Build your own, Drawings and
ingtruclions $8.85 Guaranissd, Ed. Huepl, Port Huron, Ml
48061 0243

SAVE gasoling, new way, information $500. Box 21,
Columbus, ND 58727

FREE AUTOMOTIVE SECURITY CATALOG: Largest se-
Iection ivngilable. Do-It-Yoursell. Pagers, alarms, hoodlocks,
glass deleciors. Allow & weeks. Immediale Delivery. Send
51.00. Automotive Securdy Equipment, Dept. 2. P.O. Box
382, Plainview, Mew York 118003

“CALIFORMIA STRAP" Tailgale. Mcrease gas mileage,
wesibility with great “NEW LOOK™. Write: RYKO, Box 583
Clowardate, Ga 95425

RADIATORS: Home rapair  instruclions, ordering
information for comes, supples. $5.95 AmPad, RFD 2, Box
500, So. Paris, ME D4281.

CORVETTES! il you like Corveties, you'll love Vatls Vues
Magazine! Published monthly, over 228 pages aach, full of
cars, paris, services and information worldwide. Sample
copy tor §1.50 1.5 Vette Vues Magazine, Depd. PAM, P.O. Boa
TERTO, Adlanta, Geongia BHE28.

NASA RESEARCH MCREASES M P.G. detalls SASE
M.E.P., 680F Main, Pullman, WV, 26421

200 WPG CARBURETORS: FACT or FRAUDT Do they
exisl? Complete SPECIAL REPORT gives tesl rasults,
disgrams. apecifications, ORDER TODAY, Send $8.00 1o
TOC. Dept, 5864, 304 San Meguel. 5t Chardes, Mo. 63303
UNCOMNTIONAL MOMEYBACK QUARAMNTEE.

OLD CAR FANS - subscribe to HEMMINGS MOTOR NEWS,
workd's largest old car markeiptaca. Hemmings has owver 800
pages of ads each monih, crammaed with thowsands of old
cars & parts for sale. Only 1675 for 12 gisnl issuses.
Sulbmcribe to1the “bible” of old car colecton Loday. Send 1o
Hismmings Molor News. Dept 6518, Box 100, Benningfon,
Varmanl 05201, Ordar Toll Free 1-800-220-2028 e, 137
wilhin Mebraska diad 1-800-642-8300 Visa'Mastmrcard Only

WORLDWIDE FIERC CLUB 08638 Modiications, bips,
BECASSONES, MMprovernEnts unavailable alsewhens! (GO
TAT-A554

AVOID DANGEROUS REPAIRS 10 your Automobiie,
Guargniesd Report 56, D-Tech Resparch. Automolie
Divigson, Box 452, Lingville, AL 36266

REPAIR corroded denbed cars, frucks, vans, quick. eco-
nomecal, no comeback. Predabrnicabed panels. Info $3,00,
Giassina, Box 265, Tuckerion, KJ 08087, 600-2968-2333,

{Cantinued on next page)




AUTOMOBILES
Continued from 1

CARLISLE IMPORT AUTO FESTIVAL. Cartiste Penngyiva-
nia Falrgrounds, May 15-18. Show, Flea Market, New, Used,
Clessic Formign Cars For Sale. iInternational Foods. Tha Flea
Marketnors, 1000 Bryn Mawr Ad.. Carlsle, PA 170131588,
Phone T17-243-TB55.

FREE AUTOMOTIVE SECURITY CATALOG: Do-i-Your
sait. MEW alarms, glass break delectors, pagers, Lange
salection, Immediste delivery. Guaraniesd OCUALITY
products. Send §1.00 (refundaizia). The Galaxy Co., Dept. 8,
P.0. Box 7051, Washington, D.C. 20032

AUTO SUPPLIES & EQUIPMENT

AUTO Back Up Burzer Alarm Warms, Alerts, Whan
Backing Car. Easidy installed. Guarantesd. 51800, $3.00
Handiing Atco, 20614 Mormandsa, Torrange, CA 90508-2

PARTS: Arsmy Jeop and fruck parts. Spare Parts &
Equipment Co.. P.O. Box T5Y, Laxinglon, Kentucky 40587
o751

CARPETS, top, shocks, suspension parks for all cars 1935
1980, Free calalogue. Kanler Auto Products, TBP Monroe,
Boonion, M. 07005, BOC-526- 1096,

HAMDY HAULER CAR TOP CARRIEA. Pre-assambled.
Tough fosm cushiona protect car. Stores in trunk. FREE
Slorage 1obe. Hauls almost anythimg, Peplacemant guaran-
tesd. §18.95 plus $3.60 shipping. VisaMAC send number &
expiration date, Grandma's PMZ, 18704 US 20, Bristol,
Indiana 45507,

BCRON Ring Valve Job bn 8 Gan, Guarantesd. $14.95 Twa
52500 Postpaid. Harvco, 14807 Wesl Alarmeds Avena,
Denver, CO BO223

MOTALOY ring vake job while deiving. Guaranised.
$1000 two $18.00. Postpasd, Andris. Box 34081, San
Francisco, CA 84134, Depl. A

NITE RYDER LIGHT KIT! LIKE ON TELEVISION, FITS
MOST CARS. $45.95 + 53.00 postege. or send §1.00 for
Infermation to: G.H. Enterprises, P.0. Box 278, Mooars, MY,
12958

SAVE on gas' Bave on repains! Dramaticaly improse your
Enginas periormance! Wrike: “FREE REPORT™, PO, Box
#13, Orem, Litah 84057

ALTERMATOR Generator Rebwilding Book  Price:
Hedelund Enginesnng, Box 26024, Las Vegas, NV 83126,

CORVAIR Parts - Owvar 4500 CORVAIR paris - 400 pags
catalog - $4.00: Clark's CORVAIR Paris, Inc.. A2, Shelburna,
Mass. 0370 - 4136258776

BUG defiectorns far plekups. Magnetic or screw mount on
hood, clear plastic. Wil decrease windshiald air resistance,
§24 96 prepaid. Draftwing. Box 171, West Plasns, MO 85775,

LIFETIME odor killer & more. SASE alym, Box 1837,
Balingbrook, IL 60439

WHEEL COVERS-NEW AERO-FORM, GERMAN made 13",
FREE brochure. Tricodor, 32300 Twelae, Farmington Hals,
Michigan 48018

AUTOMOTIVE ENGIMES DESIGNED FOR LEADED
GASOLINE MEED LUBRIGAS Writa. Box 420 Fraser,
Michigan 48028

RECONDITION YOUR OWHN BATTERY. Info $1.00, info
And Chamical $600. Hildmeth's Technical Services. 308
M:qrwn 8., Wadesbona, WG 28170

MOTORCYCLES, MOTORSCOOTERS &
SUPPLIES

GO WARTS, Minibikes, Anv'e. Kits, Pars, Engines. Lowast
Prices. Largest Seleclion. T2 53000
Refundable. Kart Workd, Depl. C., 1488 Menior A,
Painesyiile, Ohéo 44077

GPECIAL Effocts Devise.... .. MACOB'S LADDER]
Climbing Arch Plans . .. ... . Dabails, JF. Nuyen Enberprises,
801 Cedar, Grand Ledge, M| 48837

SATELLITE System 10 Foot Complete 5T85. Buy Direct
From Distributor. Complela 8o it yaunsii instrections $4.50,
Frae wiih purchasa. Also Satespacple Needed B00-446-4553

MEMIBIKE Kits-$49.00, Go-Kans, Frames. Engines, Wieels,
Clutches, Tires, mcluding AMF and Univarsal Moped Parts.
More Parts-Reduted Prices. 1986 Wholesals Catalog-$2.00.
Go-Harls & Kits, P.0. Box 548, Closter, M 0TE24-0548

MOPED & Mini-Bike parts and accessories - send 32.00,
Maylield Mopeds, 5651 Mayfield Foad, Lyndhurst. Ohio
a4124,

CUSHMAN scooler chealste parls catalog. $1.00. Covert,
1106 Alping, Dothan, Alabama 36501

AVIATION, HANG GLIDING

COMPUTERS & SOFTWARE

THIG A, SoltwareHardware bargains. Hard to find Aems.
Huge salection. Fast Service. Free Catalog Dynamic. Bow
B00, Hickswille, WY, 1180

BASIC COMPUTERS. 10 LESSON CORRESPONDENCE
COURSE, 5350, Cartificate. Detmils fres. Amarican
Technical Instituta, Box 201, Cadir Mouniain, NC 28718,

FREE! Use 300 Baud Modem! “Fantasy Plaza” Shopping|
(B18) BAD-B065

STEREO, CASSETTE TAPES, ETC.

DESIGM-Build  Airplanes, Hang Glders. Simplifiad
publications brochure 252, MoCoy Alrcraft, Suite 243, Box J,
Manhatian Baach, CA 90266

MASTER GLIDE TO SMALL HOMEBUILT HELICOPTERS,
5,05, H-C Guide Publishing, Box 50485, Dapt. C-Z, Micwest
City, DK 73740

THOUSANDS OF OLINES! Hard-1o-find 45rpm hit reconds
fram ihe last 40 years including pop, cownlry, rotk and soul.
Send $2.00 lor catalog 1o. Amencan Pie, P.O. Box 68455,
Dept. PM, Los Angedes, CA BO0GE

GOLDEN OQidies Aecords! 45rpm; LP's. Catalog $1.00.
Carroll's, TO3 Rozas-A, Ville Platte, Louisiana 70588

PROPELLERS For Alrboats, Howercralt, Uliralights,
Arcraft. Catalog 52.00. Arrowprop-PM, Meeker, Oklahoms
T4B855

SPACE & ASTROMAUTS

CHALLEMGER CoBectibles Brochure And Color Pholo,
One Dobar. Spaca Coliection, Box 1239, Cocoa, FL 32822

LOCATE GALAXIES AND NEBULAS with your brlescope -
§2.00. WGE, P.O. Box 5688, Glendale, Asirpra 85312-5965

HASA emblems, toys, gilts. collectibles. Calalog 31.25.
Refundatla, Callector Trends, Box 381, Dayan, Ohio 454008

HALLEY'S COMET ASTROPHOTOS
TELESCOPIC photos of 1986 apparition of the omce-in-a-
litetime spectaciel Sed of 3- 8x 10's. Color! Dittersnt? Future
Generalions| $14.85 posipasd. LS. only. & woaks dalbrary.

GD Telephato. SR 2, Box 272, Nattia, WW 26681

HOVERCRAFT

LOWEST Possible Prices On AH Major Brands Of Home
Hi-Fi and Video Eguipment, Free Shipping. Free Price Lisl.
Giohal Electronics, 438 Albemarie Ad., Cedarhursk, NY.
11516 516-588-0730

UNUSUAL Videos not avadable al your Video Siorml'f Mot
¥-rated. Free catalog. Vogue Yideo, Box PM388, San Luis
Ry, GA 92068

S15.88 per month rents Satedlite Sysiem [no credi chack).

deposit required. For more info and contract sand

$1999 which is guaraniesd refundable. Visa™MCiAmex.

acoopted, Mail to; BAP Enterprises, 181 Civic Dr. #137, Palm
Sgprings, CA BE2

GCABLE TV CONWYERTERS & EQUWPMENT. Plana and
paris. Bald or buy. SEND SASE. CAD Electronics, F.O. Box
1402, Depl. PA, Hopa, Arkansas 71801

HOVERCRAFT Plans All Sizes. Catalog $1.00. Universal
Howercralt, Box 381, Cordowva, llingis 61242

HOVERCRAFT PLANS & PUBLICATIONS Catalog, $1.00.
Lansing Asro-Maring, P.O. Box 2TES5. Lansing, Michigan
45505

AERO-CAR Amaring Movercraft buill sasily with andinary
looh Lawnmower enging power. Carres. one man plus.
Howers, flies forward, backwand Sideways over landEnow-
fwater, Complele consiruchon plans and brochum. $8.95,
Aprg-Projects, Box 8118PM, Clinton, New Jorsey (8808

HOVERCRAFT plans, 7 1o 80 horsepower. Inlarmation,
5200, Sewlec, Box B48M, Monros, WA BEZTZ

BUALD your Hovereralt in 2 weeks at our shops. Hovancrait
Ciperating Comgany, Box 208, Duncan, OK TI534-0206, 405
255-4257.

DOUBLE THE LIFE OF YOUR ENGINE! Sand for Iree
raport. C&R. 2405 Cldtswallow. Sandy, UT 84082

CHEVELLE And Eif Caming Parts 84-72: Grilles, inm,
wagthersinp, Emblems, sheat metal, reprodction mienons
Etc. Thowsand of pans in stock. Send $2.00 for Catalog.
Chevelie Warld, Box 38 Dept. PM. Washington. Oklahoma
T3083. 405-872-5063

HEW! Breasthrough Fusl Supplisnent! SOLID FORM- NO
Smel, mess, measuring 1005 Active, saves gas, enhances
power reduces knocking. Treats: 151 lners {Gasoline §5 .50,
302 liters (Duesal $B00) Satistaction Guaranieed! Pacific
AutoTechnica P.O. Box G20M, Kaneohe, Hawail BE744.

THE best automotiee accessories is the lead. Cigaretie
lighdar jumper cable $14.85 Car vacwwm caanar §10.95.
Complete catalog 5200 Orders over 2000 get a 15%
discount. To order cafl [516) 6758158 or send order wilh
£3.00 shippéng fo: Lion Sales, Box 357, Woodmers, NY.
11588

VW HOVERCRAFT Informalion 210, Plans $25. Meobaric,
Box 2438, Mefbowenns, Ausiralia, 3001

CES, RADIO & HAM EQLIPMENT

UMEAR PARTS - Tubes. Transistors, Modificabons
MAF4SS $12. MAF4S4 516 MAF4TT 511, Catalog. RFPC,
Box 700, San Marcos, CA 52088 (B15) T44-0728

VIDED MOVIES. Bargains! VHE. Beta Catalog $1.00,
Towar, Duvkirk, MD 20754-0213

SATELLITE Telavision Systems, Wholesale 1o public. For
Frow catalog call 1-500-524-2084. In Pennsylvania collect 717-
E86-1733, Mon - Fri @ to 6 EST.

SATELLITE SYSTEMS .. . Lowes! prices in the nation
Send brand, Model o 2002 iwnows, e, Bax 2002,
Gardnenaile, NV Bo410. [B0O} 628-2B3E Exi 518

WORALDS BEST CHANMEL 3 MOTCH FILTER. 3595
[Deaker wquiries invited). CroslepE]l, Box B40, Champlasn,
NY. 12918

MICROWAVE T.V. ANTENNAS-LIFETIME LIMITED WAR-
RANTY-Completa Dish System $89.58, Buy Direct From Tha
Manadaciurer. Call Or Weila For FREE Inlormation Peckage
K&S Ewcironics, PO, Box 34522, Phoanix, Arizona BS0ET.
1602} 230-0640-VisaMastorcard'C.0.0.'s

CABLE TV CONVERTERS. Guaranieed lowesl prices in
LS. Jeerodd, Hamlin, Zenith—many others| Lowest dealer
prices! Drders shipped within 24 hours! MasterCand=—\isg-—
COD, accapled. Free catabog—onadl (800) J4E6-802T oniy!
Pacitic Cable Go., Inc., TA252 Reseda Biva., #112, Reseda,
CA 91335, AN ofher infosrmalion, call [818) T16-5914.

CABLE TV Supplies. Sabelite Equipment. Do-it-yourssd!
baooks. Catnlog §1. Shojikl Corp., 1337M Miagara 5L, Miagara
Falis, NY 14303

POUICE Scannars, Bararcitt, Regency. HPF, Box 19224,
Dernar, CO B0219.

CB MODIFICATIONS! Frequencies. slidars, FM, amplifiens,
books, kits. repairs. high-parformance accessories. Calalog
£2. CBCI, Box 31500M, Phoenix, AZ B5046

CEB MODIFICATIONS! Lirear Planbook, Kis $1.00
refundable. APS, POB 23, Newport, RI 02840, 401 -B46-5627

AND ELECTRICAL. 400 PAGE C.l.'l'.ll.m nmmm
#TH. SPOATS & CLASSICE, INC, 512 BOSTONM POST
ROAD, DEPT. PM, DARIEN, CT a0

ELECTROMC DEVICES for SECURITY,
COUNTERSURVEILLANCE, and PERSONAL PROTECTION.
Giant sinty-lour page calalogus $1.00. HUNTEREX, Box
12822, Winston-Salem. NC 27117-2022

WIDEQ Classics-Sates-Pant by mail. Free Gatalog. Video,
Box 7122, Burbank, California 21510

BiG SCREEM DSCLLOSCOPE CONVERTED FROM TV
. ANY size TV - ANY size scréen. Hams, Technicians,
Huhhgrluu Broadcasiers: Minor, inexpensie . Gon-
wert TV to super-sansitive Big Screen Testing Device. Follow
clear-cut, ilustrated plans. No slectronic anpariance neces-
sary. Use in workshop, lab, schools, sle. Complete plans
$4.50 plus 50¢ shipping. M-Tech. Dept. OP-02, Box 3822,
Houston, Taxas 77001

REACH THE SUMMIT! Official Evenest Expedition video,
"Winds of Everesl”, saen an TV. Send E55 to: Adventure
Widea, 511 Second West, Seattle, WA 38119
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CAMPERS & TRAILERS—KITS, PLANS

BULD YOUR OWN - Travel Trailer - Fifth Wheeler -
Maotarhome - Camper - Pichup Gower - Plans - Patierns - Kits -
Calalog §1 « Glen-L R-V's, 9152PM Rosecrans, Box 758,
Balifiowsr, T BOT0E.

REBUILDENG and mformation $3.00. Sun
BatteryMoore Tool, 10415 US 88, Sebring, Florida 33870

SOLAR ENERGY HANDBOOK - Save §100'w%1000's send
$0.05: Josaph Gif, Inc., A3 Box 192PME, Fairfield Bay, AR
T2088

SOLAR & ALTERNATE ENERGY

ENGINES, MOTORS

mmnummn#:m,mmn

BOAT KITS - PLANS - PATTEAMNS - World's Lasgest
Catalog - 200 Designs - 40Mh year - B780° - Plywood -
Fiberglass Stesl - POWERBOATS - Cruisars - Houseboatls -
Hydroplanes - Aunabouts - Duckboats. Canoes, Kayaks -
SAILBOATS - Daysallers - Trdlersallers Multihulls -
BUPPLIES - Eponies - Polyesters - Cloth - Foam - Fastenings
- CATALOG - 5300 [Akmad 55000 - Includes free
Inbernathonal Dessgn Cataiog. (Amateur Boatbueilding Book
$65.00). CLARKCRAFT, 76-F Agualane. Tonawanda, NY
14150

TUGBOATS LAUNCHES STEAM, DIESEL, ELECTRIC.
5400 Literature. Box 7M. Wakefweld, 02660

BOAT Ptans - Patterns - Kits - Hundreds of designs - 7/55' -
Sadlboats - Powerboats - Sportfishers - Houseboats - Row-
oats - Duckboats - Bassboats - Canoes - Kayaks - Hydro-
plangs - Dores - Boatraders - Simple constraction - Proven
insinuctions - Trefendous savings! Ghganbic 160-page cats-
log $3.00 (8400 Airmail) - Includes Free “Boatbuilding
Supplies” catalog - Fiberglass - Fastenings - Gluaes - Books.
Ravolutionary **Poxygrip/Poxyshisld” manual 5200 Glen-L,
9152 Aosecrans, Box TSEMP, Baliflowar, CA 0706

EVINFUDE - ALL BRAMDS - 1684 Bargains . .. all sizes .. .
$2.00 handling . . . Scott McCulloch parts. | . Elacira Marina,
610 Marrick Road. Lynbrook, Now York 11563

BOAT KITS - SAlL 18-30". FIBERGLASS. Save hall
Aryone can assernbie. FREE 40 page calalog. LUGER, Depl.
BC-58, P.0. Box 1398, St. Joseph, MO 54502, B16/733-5116.

BOAT OWNERS Solid brass Anchor shaged botile operds
corkscraw, Fred engraving 14 letiens §16.85. Craft Shoppe.
1457 Stwckert Road, Warrington. PA 18976

SMALL EMNGIMES Oalore! Free Discount Catalog.
Enginea, Box 166P. Ashland, MO 65010

BUILD ¥-hp versatile AR COMPRESS0OR. Maximum pres-
sure 126 PSI. Send for Plan PL-1T17 + $6.85 to: POPULAR
MECHAMICS, Box 1014, Radio Gity Sta, New York, MY
mm

TOOLS FOR SALE

BOLTS, SCREWS, TOOLS, WHOLESALE, DIRECT.
Guaranipad. Catalog $1.00 (Redundable). Camaiol, Depl. 44,
Box 85, Bristol, Wiscsngin 53104

PERMAMENT MAGNET 150 pounds holding power
$1500. Magna-Tech, 220 MNorth Pennsybvania. Hobart,
Indiana 48342

UPHOLSTERY SEWING MACHINES

UPHOLSTERY Sewing Machings wilth Walking Fesl
Complete mady o use-only $498.00. Thompson Modsl
PAW200-AVAILABLE FROM YOUR LOCAL DEALER. or order
direct (Master Charge-Yisa) Dalho Mig. Inc, P.O. Box
12110, Lubbock. Taxas 7B452-Fhone: (B0} T44-6774

MACHINERY, TOOLS & SUPPLIES

4" METAL Cutting Lathe $10450. Tasg, 15048 Procior,
Indugiry, CA 51746

BEST Prices, Woodwaorkers Machinery Catalog, Free
McKiligan, PMCBE, Johnsan City, N.Y. 13780

SMALL FOUNDRY Furmasces, Supplies Free [Herature
Pyrarmid Products, 3738 South Tih Avanue, Phoanix, Arizona
B50d1

FREE HYDROGEN FUEL and Oxypen Gansrabor uses
‘Walar and Solar Cefls. Plans and Kit $12.00. Prairie Power,
Bow 8281, Edmonion, Alberin. TEH OLO. Canada

SAVE EMERGY] Large non-electnc SHIR gas refrigera-
tors. Frea dedails! Leheman s, Bow 411E, Midron, Ohio 44838

THE SUN COMDITIONER; Whndow mounted solar coller-
Tor-heats, oooks, purifies and scents the alr Hoftost product
on lodey's market. DESTRIBUTORSHIPS now awvailable
SOLAR WORKS INDUSTRIES, Inc., P.O. Box 208, Dewey,
Okiahoma 74020, 1-800-824-0626

HYDROGEN FUEL FROM WATER: Leam the process.
9300, SASE. HYDROFUEL, BTH Turnesgrove Drive,
Lakewood. Calilornia 20713

FREE ELECTRICITY plus comforiable income - selling
Swiplus to utiiies. Patented high powar windmifis. Most
succeasiul commercial production for years. Eassly built by
hoime craftsmen lor thersahes and friends. Readily avail-
able, low cost materiats. Completes plans. drawings, buibdng
= nstallation mstructions and Moense tor patent 4,213,057
Totadl package $56.75. Mastercard, Visa. Enenax
Corporation, P.0. Box 4109, Princeton, FL 330920108,

WOODEN TOYS, plant, parts, whesls. Calslog $1.00-
WOOD CLASSICS, Box 3800, Everson, WA DEMT

WOODCRAFT PATTERNS, Windmiils, Wishang Wells, Berd
Houses, Feaders, Fiying Duck, Pheasant, Outdoor Planters,
Calalog $1.00. Crafers, 11840 US 27 Norh, DeWist,
Michigan 48820

WORLD'S LARGEST CATALOGT Three pounds 704
pages. Every Tool, Supply. Machine imaginable $5.00.
Befundable. Mciillgan, PM-5-88, Johnson City, Maw York
13790

CAMPING EQUIFMENT & TENTS

FREE Brochuma. Quality equipmant, Wrile: JFB, Box 241,
Montoursville, PA 17754,

LOOK ! STOP PESKY FLIES ANYWHERE! Maka your own
ity irap in Smin. with no axpense. For sasy directions send 1
dodlar SASE to: Macdonald, PO 48068, Chicago. IL 60648

ATHLETIC EQGUIPMENT AND BODY
BUILDING COURSES

GERSTNER Tool Chesis, buy factary dineci and save,
Spnd for free brochure. H. Gersiner & Sons, F.O. 517,
Dayton, Ohio 45402

“SHARPEMERS REPORT"  Monthly  Mowslotier
Sharpening Guldebook, Angle Wall Chart, Free details. Skog
Company. Dept. PAS, PO 22559, Minneapolis. MN 85412

FAVORITE WODD TOYS, Patterns, Parts, Wheatls, Catalog
51.00. Tays and Joys, Box B28M, Lynden, Wash. B5204

CATALDG FULL-SZE FURNITURE PLANS - 5200 Fo-
funded with lirsi order. Traditional, Early American, ower
180! Fumnilurg Designs, 1426 Shesman, Deplt CP-08,
Evanaton, IL 60201,

STEEL, Auminum, Brass—Shaes!, Bar, Shop Supplies,
Plang. Write: CEL A1, Box 163, Cameron, IL 61423

LATHES, Mills, Tools. Many manufaciurers. Blua Ridge,
Bliox SV, Hurricane, WA 25508 1-800-872-8500. W\ 1-562-

3538 Calalog $1.00.

BENCH PRESS-LEG LIFT 300 Ibs adjusiaide LN
yourgeil. 540 plans 55. R1. Box 217C, French Lick IN 47432

BANDSAW BLADES, Any Siza, Fres Eerature. King Saw,
631 Tidewater Drive, Morolk, Virginia 23500

BIGGER, More Powertul Muscies - laster!! Free Booklel!
Univarsal, Box 66944, Detroll, Mechigan 48240

KUMG-FU Fres Lessons. Send $1.00 for Postage. McLisa,
Box 1755, Depl PMBSE. Honoludu, Hawaii SRA0G

HOME BODYBUILDING BOOKLET. Fresl Dowelop
BIGGER MUSCLES. Tran, Box 8832, Leawood, Kansas
BE206

SPORTING GOODS AND EQUIPMENT

HUNTING KNIFE & Stainless steel blade. Guaraniesd.
$14.85, Love Mountain, Foute 5, Box 854, LaGrange. N.C.
551

FISHING, TACKLE, LURES

FREE Sanker Mold Catalog ovar 100 molds 25 shapes.
Carmen's, Box Z20PM, West Newton, PA 15088

GUNS, DECOYS, HUNTING

“HUNTSMAN" Knile. Fineat 420 siginless sieel. Genuing
Rosewood Hande, Handsome Scabbard. Sade Price 52955,
Monéy back Guaranies. Chack or Money Order: Laine
Mitchell Co., Box 955, Clovis, Mew Mexico BB 10

BEEMAM HIGH POWER ADULT AIRGLNS, Fing Fusarms,
Magnum Shngehot. Guarnniesd Dest prices for e very
finesl. Unaxcelled power yes, bul more importantly: e
equalied accuracy, irigger eclion, dwrabibity, ownarship
pride. §1 Litetime Repair Paolicy. Manlion code PMC lor
FREE Airgun Catalog/Firesrm information. Add §1 for last
mail. Beeman, 47-PMC Paul, San Ralael, Cadil. 34300, {415}
AT, 4 hebirs.
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JOMTER KNIVES SOLID CARBIDE 4° long = %" wida ~
L thick Sat 3 §106.50. Same 3" wide §111. E long = 54"
widhe = 14" thick Set 3 511325, Same 30" wise §110.25. 8" long
* 5" wide ® 19" thick Set 3 $158. Same 14" §165. Shipped
prepaid Order iof free BOO-457-8055. Alaska Hawail,
bciana 8122754485, Visa'Mastercard only. Meyco, POB
426, 1017 141h Sitreat, Badiord, IN 47421

METALS for the machining hobbyist. Cataiog $200
refundable. RAJ Metals, A8, Box TS5EB. Hunisvilie, Te
Tr34a

FLEXIBLE FLASHLIGHT. 93" cvarall, with 5° Hexible shaft
1o light around comers. Clips onlo clothing, to iree your
hands. Guarantead) £5.00. M.A. Jackson & Associahes, PO,
Box 360, Dapl. S5A, Aockingham, NG 26379

—_WELDING, SOLDERING, PLATING _

“WELD LIKE A PRC2." Trade Secrols, weaves, positions,
pwer twenty illusirations, 3295 Gonstruction Specialty
Services, 3200 E. Simmons. Edmond, 0% 73034

DOMESTIC Hot Waler from your woodsiove, Complete
Plans and kstructions $8.00, Randy Wood, 4315 E. Bummit,
Muskegaon, Michigan #9444

“EMERGY Systermns™ for the 80's—complele sounosbook.
$5.85pp. Visa™MC/Check. IPCPM, Boa 548, North San Juan,
CA 95860—{916) 292375

SAVE YOUR HARD EARMED MONEY TWO WAYS. An
efficient heating and a'c sysiem costs less 1o opernie and
avoils unnecassary repairs. Simple ssasonal maimenance
guide. troubleshooting guide. energy lipe Only $7.85 to:
M.7 Healing and Air, P.O. Box S82136FM. Tulsa, OK 74158

PICTURE FRAMING SUPPLIES - Aboaddi
Tooks, Mora - Calnlog $2.00 (refundabda)
Seventh Morkh, Hopkins, Mannesota 55343

ng, Matting.
- Japs. 126-PC

MAKE PVYC PIPE FURMITURE. Many proven plans
Profitsble home buskwess. FREE dedmils. JAL Casusl
Fumélure, Box 308, Tewksbury, MA (W8TE

FREE TOY PLAM Catalog $1. Peanud Butter Toys, Box
296PM, Ousipes, N.H, (X864

WHIRLIGIG PLANS, PATTERNS! Create six of our tavorite
“Wind-Astion” woddworking designs. Dnly $8.00. Accents
(WP-58). Bax 262, Danwers, MA 01923

114 FULL SIZE PATTERNS! Enjoy crealting gifis, foys,
“Unéque Designs.” PLUS! PROJECTS FOR PROFIT only
$5.95 Craftmasters. Box 8133 (P36)L Wesichester, Ohio
45089

x4 COLLAPSABLE WORK TABLE. Heavy-duly,
economical, stones in foot wide spaca. Plans $2.00. Gift
Pilans, PMESE, Box 22706, Robbinsdale, Minnesota 55422

WOODWORKERS OUTDOORS
TOOLSHEDS, Birdhouses. Gazebos, Garden and Pabo
Furniture, Swingsst, Elc. Plan Catalog 52 .00 ppd. Alfred Ofto
Fublishing Co., P.O. Box 680TESC, Houston, Taxas 72808

MOMEYMAKING Plans For Homamade Wind Chisnes
Send §2.00. Chimes, B10 Lake Circle, Savannah, TN 38372

BEST Country Furniture Plare. Catalog $1.00
{refundabla). Hammarmark Associabes, Box 201 PMS, Florad
Pask, Mew York 11002,

SUNDIALS, AH Typaes For House Ov Garden Book And
Plans, $595 PPD. Solaris, P.O. Box 67, Kembleswille, PA
180347

WOODEN SWINGSET and CLIMBER PLANS. Popular
fadder design. $5.00 KIDWOOD, E212 East Seneca
Turmnpike, ManBus, NY 13104,

MIM STORAGE BARN PLANS. 10 delased shests, 5500
Cuality Plans. Box 302, Eau Claira, Ml 48111

MAKE WOODEN TOYS - PROJECTS - 100's Plans, Kits,
Hardwood Pars [ioy, crafl, fumitume) Tools, Wood,
Supplies. Color Catalog §1.00. (614) 484-4363 - Charry Tree
Toys, Belmant, Chig 43718-0383




DECOYS-buill new, fast, easy, fun way. Instructions, oolor
guide, pattarng $5.00. Sirug, P.O. Box One, Saugus, CA
91350

CARVE Shoes. Dogs. Birds, Complate Kits 70 Species
Carving Wood, SASE For List: Wood, 3505 32 5L W,
Braderion, FL 33505

CHERRY QAK, WALNUT, MAPLE Boards. Small Crders
Qur Specially, Send §1.00 for Lisling (Refundable). Park
Tember, P.O. Box 558P, DOrchard Park, M.Y. 14127

“SUPERBLOCK™ This Sandang Block Lises A Full Shest O
Sandpaper For Minbmem Waste 3585 Plus §1.75 Handling.
Box 7372, Hunlingbon Beach, CA 92615

EPOXY PLUS, new premium hi periormance woodepoxy
saturation systemn; 50-50 mix; resins, glues. surfacars; free
color brochurainstrections. Glarkcraft, 16536 Agqualane,
Tonawanda, MY 14150

COMPLETE plans hor fowr usedul woodworking items,
$5.00. Smitwood, P.O. Box 307, Eastanciles, Ga. 30538

WOOD BIRD MOUSE, Pre-cul, Pre-drilled. Insiructions
ncluded. Send §3.95 to: ALS Enterprises, P.O. Box 1297,
Falls Church, WA 22041

PERSOMALITED Keay rings $1.75 WY, 7% lax, MO 1o: Kays,
Box 210, Savannah, N.Y. 131460210

PLANS, BLUEPRINTS, PROJECTS

COMCRETE work simplified. Specity type plans $6.00.
P.C. Box 1975, Erie, PA 18512

BEDSE Racecar or Firglruck Design Insdructions and
Plans. 58 95/ design. Sweet Dreamz-2-2, 1008 Easl Ganeva,
DwWite, Wi 48830

PLASTICS
CASTOLITE Liquid Plastics. Crystal clear, colors, For
casting, embedding, coating, fiberglassing: 0 industry,
Isboratories, crafl work. Aaproduce your dessgns with our

mokd materials Catalog §2.00. CASTOLITE, Depd BEETPM,
Box X1, Woodstock, 1L BO0GE.

AR COMDITIONING & HEATING

GET THE FACTS! Fully Blustrated, EASY to resd AIR
CONDITIONING GLEDEBOOK. PROVEN srergy saving tips.
Estimated Fepair Goats. Only $14.85 (hall the prce of a
senvice call) to: AC GURDE, Box 1738, Marritt Island, FL
Xega2

CARPET installation instructions made simple. Send
£3.25 bo- Kievan's Carpet, P.0. Box 210, Stibwater, Oklahoms
TAOTE.

GARAGE DOOR PARTS and ACCESSORIES, REPLACE-
MENT TRANSMITTERS, DIGITAL LOCHS, BATTERY
POWERED SWING GATE OPEMERS. Melson Door Ca. lnc.,
2436 Walny! Ricge, Dallas, TX 75223

N GROUND POOL, YOU MAKE EVERYTHING EXCEPT
mﬁmplmnmﬂﬂm‘rn Besjay, Box 151,
Elgin, Ontario Canada KOG 1ED

WOODCARVING Duplicating Machine. Plams $10000:
Donald Couture, Box 1083, L' Annonciation, Quabec JOT 170
Canada.

DO IT YOURSELF

SUNTAM a1 home, Easy 10 Build Tanning Boath. Fres
Details. WFW, Box 410, Menomonie. Wisconsin 54751

PATIO Pipe Furniture. Complete |Bustrated Plans. Save
T5%. $5.95. CGW Enterprizes, P.0. Box 865114, Plano,
Texas TH0B6

ELECTROPLATING. Complele amataur's tixthaok. Al
metals. Eloctroplate lic Hems 51185
Dwtails iree. Tropic, Box 95-P3, Paim Bay, Florda 32005

BELT BUCKLES fov coire of stones. specialty buckles,
jewelry mourtings, cut slones, clock works. Wholasale
catalog 2%¢. Elowte Corp, 808%: 10th Streat, Whaatland,
Wyormning 82201

IMSTALL YOUR OWN IN GROUND SWIMMMNG POOL for
as low as §9,686.00. Cheswick Pools. FA. #28, Cheswick, PA
15024, 412-2T4-6400

COMPLETE In-ground s«imming poal kils from §1585.00,
Frae Brochure & Price Lists. Burnett, 341 Hillard Aoad, North
Little Riock, Arkansas T2118.

SPRIMKLER SYSTEMS For Garden Or Flowerbed. Com-
jplede Kits: 20° Sysbem - 5§ Sprnklers $25.95; 25° - 6 Sprinklers
427 85; 30" - T Sprinkiars £29.85; plus 15% shipping. U-Do-R
Sprinkler Systems, Box 35447, Houston, Texas TTZ35

SEIBMOGRAPH—Complele  Plans—naxpensive! RE-
CORD EAATHOUAKES From Around Tha Wosldl Grea
Scianca Fair Project Or Lifetime Hobby! Send $5.00 To:
Hood, 5307 5. Fannin, Amarillo, TY T8110

GO-CART plans and full how to instructions. Send §1.00 for
indormation, HAE Desegn and Fabrication, Bax 38,
Richmand, Mi 48062

MULTPURPOSE UTILITY SHED: This 12 = 16 structurg
&5 ideal fpr sioring all lawn and garden oquipment, inchuding a
irmctor gnd compac! car. Spocial fastures inchsde “a T-it-wide
overhoad garage door. “Fold-Sown stairway and exlerior
doors, lor comenient access bo the storage koft, bath aneextra
wide tor easy handiing of building ot matenials. “Built inwork:
banch with redl-oul storage bins below and cabinats abowe
proyide plenty of work room. (PL-8/85-517_50) Wile: Pogpalar
Machanics, P.O. Box 1014, Radio City Station, Mew Yok,
MY, 1011

FOR THE HOME

LLTIMATE fire protection. 1211 Halon fire extinguisher,
Compact, ona hand operation. For wood, liquid, electrical
fires. $3985 plus $4.00 postaga'handling Satisfaction
guarantesd. §1.00 more intormation. JO. Oran Co., POB
T4T8 Depl. PM566, Colorade Springs, GO BOSA3-TATE

REFAIR FOGGY THERAMOPANE WINDOWS! Mew kil
savies up 1o BO% compared with replacement, To order, send
$1865 along with sive of tha alr apace desired Lo
Tharmociear, 222 Santa Fe Dr., Derver. C0 B0ZZY. Free
minrmaton also aeailable

HOME BUILDING & REMODELING

STAMLESS stoal ring shank nails (T304). Brochure $1.00
{retundabde), American Simsnless Hardwane, Box 32TP,
Shormakarsvili, PA 19555

8O0 parts for WINDOWS - PATIO DOORS - STORM
DOORS - DRAWERS - CLOSETS, FREE PART IDENTIFICA-
TIOM SERWVICE. Repair instructions for doubie hung win-
dowa. Wood Snap-in window grilles. Catakog $2.00 refundad
with first order. Visa. Blasme Window Service, 1921 Blaine Dr.
PM-58, Hagersiown, MD 21740, (301) 797-2610

BUILDING YOUR NEW DREAM HOME? | will show you
haw bo save $10,000.00 to 520,000,00 or more. Also what to
piry for 8 new home. This report (s worlh big dodlars savings
i your pocketl Send $8.95 to: Craft Custom Homes, 121
Allen Streel. Swedesboro, New Jersey 0BOAS

APPLIANCE REPAR - Book written by RAetired Sarvica
Technician shows FREE DETAILS. DLRA
Publigations, 713 Silverstons, Richardson, Texss 75080

ALUMENLM SCRAP - Recycle Yoursell - MAKE
$25.00POUND! Free Information: Industrial-PAAGSD, Box
127, Mexandria Bay, New York 13807

MOW! ... REPAIR TV'S ... EASY. Seniceman noveals
SECRETS. Write, Aeseanch, AL. 3 Box BIMEBN, Caolvillas, WA
aali4

HEATING & AR COMDITMOMING Brand Mame Boilars,
Fumacea, and Alr Gondiboners All Makes and Models -
Lewwast Prices. Boisars - §535.00, Furmnaces - §248 00, Canbral
Alr Conditicners - $30500. Do it Yoursall & Save. Write:
Healmastars, 5540 W. Lawrance Ave., Chicago, IL 60630,
[31E FrT-5T0.

PROJECTION TV ... Conwert your TV to project 7 Foot
picturg , . . Results comparable o $2.500 projectors . . . Total
Cost bexs than 30,00 . .. PLANS AND & LENS 32155 . .
Elustrated information, FREE. Macrocoma-Bl, Washington

Crogsing, Pernsyhania 18877 Creditcard Orders 2MHRE.
[215) T36-3979.

DrSump WATER POWERED EMERGENCY PUMPS!
Information $1.00. Drawer 1207, Wimberlay, TX TBETE

WHIRLPOOL Component Kit For Jatted Tul. Write: MACH
Incusiries, Box TEIT1, 5t Louis, MO £3104

ARTS, CRAFTS, SUPPLIES

ETAINED GLASS SUPPLIES Complete Catplog 52,00
{refundabie), Sunshine Glassworks, 3530 Harlem, Dapt CT,
Buffalg, NY 14215

CLOCK WORKS. Wood clock blanks, rockhound s
plies, belt buckles, cul stones, sic. Wholesale cataiog 25¢.
Elguite Corp.. B0, 10th Strest, Whaalland, Wyoming B2201

“GETTING Starad In Stained Glass” $1.00. Whittemora,
Box 2065T, Hanovar, Mass. 04335

REPAIR MOST ANY TV . .. EASILY! Write. Caltronics, 902
Madna, Windsor, IL 51957

YOU CAN WRITE YOUR OWN WILL. Easy to ioliow fill in
the blank form. Send §7.00 to: LEGAL WILL FORM, F.0. Box
1E33, Heghland Park, IL 60035

4.3 Calglogs Imied. Sources for Anything! 5500,
Directony, Box S2453N, Atlanta, Goorgia 30314

Pexpensie,
MECaIrmm Gtu'llva Enterprises. P.O. Box GOSST, 5II'TI:I
Barbara. CA 33180

STAMMED GLASE SUPPLIES: EXCITING SUPER
CORAN-SHOLES INDUSTRIES, SIS E,

LEATHERCRAFT Supplies cataleg,  tools.  $1.00

(Fatundabile.) Cratter, Tom Bean, TX T5483-07TTH.

QUARTE CLOCK MOVEMENTS FROM $1.75. Epoxy resin
$16.00 galion, Cak §1.%0 sq. #. Components, cutouts and
mara! Catalog 3300 (credited), Steebar, P.O. Box 4563(P),
Ardivear, M., OTE21-D4E3

CARTOONING, COMMERCLAL ARTS,
SIGM PAINTING

LESCO Video has created a VHS VCR instructionsl tape
fof funing your own lawnmower, cleaning carbureator,
Tecumsah or B (hovizonial or vartical) engines, §19.55
+ §1.50shipping. At 2 Box 23C, Seminole, Okiahoma 74868,
(40} 382-2056

FENCED GATE LATCH PROBLEMS Steel Gord Replaces
ald String. 42 25ea Postpmd. D& Enterprses, 5013
Stanclil 51, Bakerskeld. CA 33307

CARTOON for Fun and Money!t Free beoklet!! Canoons,
Box 406144, Derodl, Michigan 48240

LEARN 53N PAINTING, Carooning, Pinstriping Free
Catalog. Kaufmann Company, Cenlertown, Missour: 65023

CARTOOMING! Hustrated Instruction Books! Three For
Four Dodlirs. Harris, Box 1687, Portland, Oregon 97207

CRISP FRENGCH BREAD. Mustrated Mathod, Recipes,
Plans: Hoarthsiones, Molds, More. Write: L& Boulamngpéria,
AT20E Pockyshone D Stuigach Bay, Wiscansin 54235

MAKE FVC Bed Guard Rails, inexpansive, sasy. Plang -
SASE, §2.00. Doug Hill, P.0. Box 837, Coos Bay, Ovegon
GTa20

PROFESSIONALLY Clean your window alr conditionar,
Datailed instructions $5.00. KOOLAIRE, P.O. Box 32173,
Lowsmville, Kentucky 40232

AMATING ... FR{ ANY TV . . . EASY. Ralired Saérvicerman
reveals secrats. Write, SHEDDONS, Box 5368, Calville, WA
49114

ALARMS Catalog: Complete Instruclions And Parts.
Home And Cars, CCTV, Telaphone Equipment. Only $3.00,
P.0. Box 1504, Uptand, CA 51788

AQUARIUMS you can bulid et home, plans dlustrating
virtually maintenance free operating system, of unigue new
matarial. $8.54 chimo to: BWC Agua Systerns, 818 Maddox
#2083, Adinglon, TH Te011,

MODELS, MODELS SUPPLIES

RADIO CONTROL Airplanes, Boats. Helicopiers, Supplies.
Big Discount Catahog $5.00 (Refundable). Modeiars Supply,
Box 310P, Eclectic. AL 38024

"WORKING STEAM MODELS!™ KITS or ASSEMBLED.
Tractors, Locomolives, Limousine, Aoadster, Truck En-
gines. Two Steam Books tokal 58 Color pages §4.85 (Refund-
abse), Colored Circular $1.00 Sprng Discounts 20%.
Diamond Entenprises, Dept. PMO. Box 61T, Alsxandria Bay,
WY 13807. [813) 4751771

SAVE MONEY on STEAM ENGINE KITS Fast delivary on
quality Amrican made pawer models. Free ilugtrated lacts.
P M. Fassarch tne., Dept. 7, RD#2 Box 20, Wellsvlla, NY
14585

FIRING CIVIL WAR 27 - NAPOLEAN Modal CANNON
PLANS, 3800 CATALOG $1.00 Green-FMSE, Box 802,
Shalimar, FL 32578-0802
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MAGIC TRICKS, JOKES,
VENTRILOOUISM

CANADA, 50 different 25¢. .prmmnmmy Box 1-C,
Sarnia, Omiario, Canada NTT

FREE Catalog! Things you never knew exsted! 1800
Movalties, Jokes, Trcks, Science, Hobbies, Sposa. Johrson-
Smith, C-1013, Mt. Clemans, Mich. 48043

LEARN VENTRILOOUISM| Guarantesd Insiruction,
Supplies, DUMMIES. Information Fres® Maher, Box 420-FM,
Littieton, Colgrado 801680,

MOT A TRICK. Rip any Phore Book in half with bare
nande. Takes only average sirangth. llusirated instructions.
Send $2 to: Strongman, 2011 W. Spragus, Cleveland. OH
44747,

MAGIC - Any ki ciganette disappears. Everything moeded
$10.00, Guaranieed. 1-B00-824-2406

HOBBIES & COLLECTIONS

HAZl & Historical Military Codlectibles. FREE catalog.
HMA Box 1B06PS, Latayatte, CA 54549

FLAGS LIS - Siate - Foreign - Historic - Cusfom. Great
collecior’s item. Catalog 51.00: Broward Flag, P.O. Box
8593, Ashevilbe, NC 28814

MILITARY Madals Catalogue §1.00 Subscription Yearly
$5.00. vernon, Box 1387PM, M. Baldwin. NY 11510

DECALS, EMBLEMS, PATCHES

CUSTOM EMBLEMS, PINS, DECALS.
Free Cainlog/Ouotes. Rush Skaich, Stadri, 819 Jane, N.Y.C
10014, [212) 920-2003

WHOLESALE PRICES—Faclory [Duract-Embrobdarad
Emblams. Cags And Ping-Frea Catalog. Wiltex, Box 977 PM.
Paterson, MJ 07603

DEALER Wanled By Foreign Supplier. Custom Made

Clomscnmes, Hat Pins  Jewelry. Airmail To: Shayes
Corporation, Box 43-968, Talpsl, Taiwan,

ANTIQUES, RELICS, INDLAN GOODS &
CURIOS

INDIAN redics List 352, |dendification Book $10.00pp.
Arrowheads, eic, sarmples 318 80pp. Secrist's, Deerliglid, Mo,
EAT41

FREE Lisl to Serious Collectors. 30,000 nduan Artitacts,
Pols, Spears, Axes. Slale, Beadwork Caddo Trading, Box
660, Murfreasboro, AR 71958

BARGAIN 100 World-wibe Stamps 25¢. Guality Approvals.
R Parker, Box 143, West Brookfeeld, MA 01585

100 Differerd ULS. 2S¢, Approvals Bradley, Box 425,
Midiothian, VA 23113

FREE 100 Canada with request of Workd Wide approvals.
Briner's. PO Box 5607, San Mateo. Calif. S4402

WORLD Wide Sternps mountsd i books on approval 2¢
and up. TRUST STAMP COMPANY, PO Box 100-P,
Jamaica, MY 17435

AFTY US I5e, Approvals. Zametich, P.O. Bom 264P,
Oy, Maw Jarsey 08107

AIRMAILS COLLECTION—&0  differant, calalogs
§50.00+—only $5.00 with alrmail approwals. Geographics,
Box 133, Easton, CT DB&12

FREE! Big Bargain Catalog - Mew Edition listing thou-
sands of bargaing including LS. & B.NA stamps, packats,
aflbums, accessories and supplies. Also fing stamps from our
approval service, Buy only what you like. Return balance
promptiy! Thank you. Jamesiown Siemp Go., Depl. ES8PM.
Jemesiown, NY 1470

INSTRUMENT Kits! Build Appalachian and hammared
dulzimers, banjos, mandoling, swen hamps, harpsichonds
Free Catalog. FM Hughes, 4419 Esi Colax, Denver, CO
=i

ACCORIDNOM Top Brands, Cordovox, Buy Dsmect
Tremendous Descounts. Trades accepted. Free brochure
PM, Accordion-0-FRama, 16 Wiest 19th Stroet, New Yok, NY
10011

SELF IMPROVEMENT

HOW TO OVERCOME BALDNESS! Current reporl
Confidential. Free details. Analog, W38 Oakland Road,
Cambrigge, W1 53523

OUIT SMOKING| Feal batler, live longer! Detailed repart
revéals proven plan. Money back guarantes, Sond $3.00 to;
Rockmant, Bax 4548, Lynchburg, VA 24502

TWENTY WAYS TO GUIT SMOKING pamphiss, $2.00,
SBI's. 4891 Split Rall, Bnyllnn. Ml 48116

MAXIMIZE YOUR LIVING ENPERIEMCE. A Small Gentla
Guide To Mahing Your Mos? impartant Decision, Send $1.00
To: Wali Merks!, RD#2 Bax 121C, Kemplon, PA 18529

FREE 50 Worldwida with Approvals. Tercent. 323 Frankiin
#RO4TITODR, Chicago, L S0E0E-T06

CAMADA, Twebs fate Commemonatives 10, approvals
Hariay Bosrdman, Littke Valkey, Mew York, 14755

TURKS-Caicon, ‘Walt Disney "Pirates” Collection - Frea!
“Approvals”, Williem Deems, 7284 Race, Ravenswood.
Wost Virginia 28164

FREE, Togo Disnty Set. Request Approvals. Alpaugh, Box
225, Highbendge, NJ 08829

SPECTACULARI 300 Bireathiaking Stamps from 35 Coun-
trigs. Only §1.00 with lates! bargaina and soensational
approvals. SlampsPlus+, Depl. MES, Box BEIF, Toronio,
Canada M4Y 289

100 Wordwide Stamps, 25z Approvals. Lymwood, Bex
11094, Nepean, Ontario K2H TTA

WS & Commemorative plate blocks or 30 mint
commamoratives 51.00' Approvals  Gordom  Davison,
Conloocook, NH 03220,

MSCOUNT supplies from Amernicas #1 sccessory deaber.
BO page cateicgue $1.00. Subway Stamps, 111-Ph Nassay
Streat. NYC 10038

STAMP COLLECTING

50 YEARS Old fifisen ditferent Uinited States, over fifty
years old-2%¢ with approvals. Jason, Box C11-P, Now
Rochelle, Mew York 10804

IBAAEL 15 DiMerend 1De Approvals. Sam  Ghazen,
Box B6E. Dalray Baach, Florida 33444

100 DIFFERENT TOPICAL STAMPS 25¢ when requesiing
approvals. Pence, POB 3041, Winchesher, Virginia 22601

FREE!!! Bagulilul S1amps. Gold, Silver, Oiher Approvals,
Delor, 21127 Fleetwood, Harper Woods, M

WORLDWIDE 100 Differen! Baauties, 25¢. Approvals. J.0.
Michanl, P.0. Box 2273, Martnaz, CA B4553

200 DIFFERENT Canada 51.00. Appeowals. Quebephil,
Box 68, Sl-Jerome, Ouebsc Caneda JTZ 5T7,

CAMERAS & EQUIPMENT
SELL PHOTOS. Turn hobby into profit. Report bells all,

§3.50: Livingsion, Platte & Co., 27261 Via Marcia, Saugus,
CA, 91350

PHOTOS & PHOTO SUPPLIES

UMITED Mabons 3 Complate Mand Sets 2%, Approveis
Corngtta, POB 1508-M, Lake Placid, Florida 33852

BREATHTAKING Beautilul 50 Differend mimi Monsco
piciorials commemaoratives only $1.50 with mini complele
sat approwvals. Pagoda, Box 132P, Scingy, Oihip 45385

FREE Surprise Collection with approvals. Gould, Box
2130, Pelaluma, GA B4B5S3

“WHOLESALE" U 5 —Foneign Pricelist and calalog Freey,
Evaryihing Guarantesd. No Approvals. Sochnsider, Box 1240,
Girand Fapids, Michigan 48501

“INVERTED ERROR" + 100 Dvfferent United Siates, 50¢
with approwals. Luray, P.O. Bow 7088, Silver Spring, MD
20907

50 DIFFERENT Ofd U 5. between 1881 mnd 1830 - £1.00. Ed
Aoush, 423 Shepard. Mansfisld, Ohio 44807

101 Large Pictoriats S0e when requesting worldwide
spprovais. Banat, P.O. Box 210244, Dallag, TX T5211.

FREE 25 World Wide Stemps Plus Frea Catalogue With
Ower 2.000,000 Stamps. No Approvals. Jefferms, 28311
Frankiin, C334, Southtiedd, Michigan 48034,

80 RUSSIA 50k Worldwide Approvals, Birmell, 2304
Hancock #8M, Austin, Texes TBTSE

OME! Two! Thirea! Cant Starmp Approvals. Kinster, 5841 5.
National, Springluid, MO B5T36

FREE Gift With First Purchase. U5, Approvals And Yand
List Servica. 20¢ for Handiing. The Stamg Boutsgue, P.O.
Bow 456, Madison, N.J. OTB40
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MAKE Monay At Homa'l! Take Passport. 1D Pholographs,

EDUCATION & INSTRUCTIONS

UMIVERSITY DEGREES! Economical home sbudy lor
Bachalor's, Masters, Doctorale. Prestigious faculty
counseds lor independent siudy and ke experience credita
Free information-—Richard Crews, MWD, (Hanard),
Preaagent, Columida Pacilic University, 1415 Third 51, Dagt
2EBS. San Fafsel. CA 94001; Tell Fres. BOOZ27-0119;
California: BOO'552-5522; or 475458-1650

BUPERHINTELLIGENCE Armazing method send Frea!
EDEMP, Bax 1462, Glendors, CA 81740

LEARN Sewing Machine repairing. A profitabile Trade.
Easy 1o lnam. Free detaits, Sewing Centoer, 187 FR, Rochells,
Ga 31079

HIGH SCHOOL DIPLOMA AT HOME. NO CLASSES. Low
cost. indormatien Free Call holl free 1-500-228-5600 or write:
American School, Dept, #3245 850 E. S8th 51, Chicago, IL
BDEIT

FREE Catalog. Leam Auctiomearing. Mashville Auction
School, Box 190, Lawrencaeburg, Tennasses 38464

PLAND TUNING PAYS - Piano luning - Elecironic organ
serdcing. Leamad sasily at home. Fres bookal. Niles Bryam
School, P.O. Box 20153, Sacramenio, CA B5620

LEARN Aslesp of awake. Records, ipes, equipment! Fres
catalog? Drawer PM-400, Ruddoso. Naw Meoco BEMS

EXTENSION And Posi-Gradusie Awards in Philosaphry,
A, Science, Botanic. Medicine, Homeopathy. Radlonics,
and others. 30 subjects Curricular free fasrmad §1.00
refundable). Fegstrar, Sussex College of Technology,
Hightiald, Dianahill, Sussex, England.

RAMESTHESIA, Radionics, Dowsing E.5.P. Courses and
Equipment Iltustrated Catalog $1.00  {refundabie)
Establshed 27 years. Dept. PMA, Bruce Gopen. Hightleld,
Danehifl, Sussax, England AM1IT TEX

elc . ., Easy. Samphe Instrucions. Proven Suc 1t M.B.G.
485 P. O Enterprisas, PO, Box 1124, Falriax, VA 22030
124

PLAYE, SONGS, MANUSCRIPTS

POEMS, Songs Wanted, Free RecordingPublishing.
Broadway Mussc Productions, Box T438PM, Sarasola, FL
JI5TR

PROFTT from wriling hil songs. Datails: Lewis, 13 Mausat
51, Sandwich, MA 02563

L-EARN Clock Aepair, Siate . Froa
Schoal of Clock Repair, Am M, Squine Village, 7 Cambridge
C1.. Toms River, NJ DBTS3.

DEUT.18; Joel: Malachi; Acts, Jarmes Evangelize. 1127 ME
Fitth St., Geala, FL 22670

BARTENDING SKILLS. Leam the tricks Projessional bar-
tenders use. Oreal for the new or experienced banender,
Parsonalized program can be complatad in B weeks for only
4850 Send check 1o New Forress Publications, 2332
South Peck #2368, Whitther, CA 50801, Phone (213) £5-3443

MUSIC INSTRUCTIONS & INSTRUMENTS

ACCORDIONS, MEW, USED. Electric, ebcinomic,
Cordovors, concertings, Bution Boxes, Hohners We Buy,
Sell, Trade, Exchange, Regair, Tuna, 50 Years Expariance. i
[Diaators uneavailabhe, Call cr Write for Brochws. Mastercand
And Visa CASTIGLIONE ACCORDMAN, 12644 E. 7
Mila, Detroil, Ml 48205, 313-52T-1585

PLANDS, PLAYERS, PUMP DRGANS. Retuild and repair,
Catalog of "How-To” books. §2.00 (refundable) Vestal
Press, Vestal 11, New York 13880,

VIOLIM, GINTAR, elc. making malerials, BCoessornses,
books, , $1.00, Imtemnational Luthiers Supply, Box
SA0397, Tulss, OK T4158

INTERNATIOMAL VIOUIN COMPANY, Catalog for instru-
mani makers, repalrers. importad lonewood, 10ols, vamish-
B4, pArts, #ccessornes, sirings, cases. European instraments,
bows. Asgambla yoursel! violin and guiter kits. Catalog §1.00
mcludes 10% discount certificale. Depd. HE, 4028 W.
Bahmdare Ave., Baltimone, Md. 21215

UNWVERSITY DEGREES By Mail. Accredied Bachelors,
Mastars, Phl¥s. Frea Facts Revealed. Careers-PM5 Box
STOBBE, Tulsa, DK T4147

CHRISTIAN Basics Course Fres. Prayer
International. Boa 10021, Phosme, Arizona 85064

DETECTIVE Profession. Easy home shedy. Free lapel pin,
cortilicata, tuture. Professionsl investigater Training Senool,
Diepl. CP, P.O. Box 41256, Los Angeles. CA 90041

LOCKSMITHING. Free book. Locksmithing instiube, Depl.
S10-056, Littly Falls, N.J. 07424

LOCHSMITHING, Universal School of  Master,
Correspondence and Shop Trasning, Boa 214552PM,
Sacramenia, CA B5E1

5 YOUR LO. HIGHER THAM A GREEN BEAMT Fres Riddie
That Has Bafuddied Thousands. Siump Your Frimnds. SASE.
Intslligence Bustar, P.O. Bax 1013M, Murray, KY 42071

(Continued on next page)
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EDUCATION & INSTRUCTIONS

HAMDLE YOUR OWM LEGAL AFFAIRS. Be a Parnlegal.
Accradited Atlorney Instruction. Home Siudy. FREE
CATALDG. Southern Caresr Insfitule, Drawar 56PM-2158,
Boca Ralgn, FL 33427, (305) 388-2522

MASSAGE Manual, How TO Grve Asluxing Body Massage.
Send 5500 Dr. Miiter, P.O. Box 81255, Santa Barbara, CA
931801255

¥OU CAW HAVE A GOOD MEMORY! | wili show you how.
Send 52.00 to: Ben Jarebasky., 221 Avenue H South,
Saskaloon, Saskatchewan STM YW1 Canada

DETECTIVE Iraining home-study program.  Free
information. Global, Box 191 PM, Hanover, Mass (2239

A UNIVERSITY DEGREE CAN UNLOCK YOUR EARNING
POWER. Complete your B.A, MA, PhD. or J0.° Cradit tor
worklearning experience. Mo classroom aftendince e
quired. *Ragistered with California Committes of Bar
Examiners. KENSINGTDN UMVERSITY, 330 M. Glandala
Ave , Glendals, CA 51206, In Calif. (8000 429-8115. exl. B4
Orther States, (BO0) 423-2485, axl. B4,

PROTECTION FOR LAWYER CLIENTELE
EFFECTIVELY discowrage dishonesty when hiring and re-
taining 1he services of a lawyer. Information available for
§20.00 from: Bar Anchor Publishing, Box #210, 2110405
Jasper dvonue, Edmonion, Alberta TEJ 382 Canada.

WANT MEW CAREER? Leam technolopies for growing
fmld of RENEWABLE ENERGY. Cartificates. Associate &
Bachalor degrees. Programs include renawable energy
technologies, architectural engineering and constrection
engingpring jechnologies, enengy managemend and aolar
retroht technology. Fnancial aid avallable. Jordan Colege,
Jordan Energy Instilute, DepiPM, 155 Southem Mile,
Comstock Park, Michigan 45321, {516} T84-T508

PLAND Tuning Course, Excelleni! Wrike St Pano
Institube, Drawer 174, Neadham, MAa 02182

PATENT Trademark Ressarching Specialists, 28 years
sarvice 1o Patent Attorneys and Industry—now avaiiable 1o
individual inventors. ESD Associates, 2001 Jefierson Davis
Highway, Arlinglon, Virginia, Suite 3044, 22202

MONTAMA LAND NEW OFFERING. 20 Acres (or more)
elarting at $6650. with £150. down, §9650mo. Mear
Baautitul Yeflowsione Park and Mational Forests. bn the
I'-mdlruphyrllk dewr, moose, andelope and furkey

INVENTIONS wanted! PATENTVESTMENTS INTERMA-
TIONAL 1-800-528-2828, NSE2 (24 howrs, 385 days).

INVENTORS! Can you profit from your idea™ Call today
ragarding the marketing of your imention or write for your
Irei information packape. Owver & decads of senvice.
AMERICAN INVENTORS CORPORATION, B2 Broed Sirest,
Dept. PM, Westliald, Massachusseits 01086, 1-800-138-5656
In Massachusetis call (413) 588-3753.

ROMPROFTT Foundation helps irveniors. Free recording
lormas. Fres evaluation. Affikated Inventors Foundation, 50-
B lowa. Colorado Springs, CO 80808, Or Call 1-800-525
GBS

FREE: Pawni Search Information: Agostino’s, 101-A
Spring Street, St Augustine, Florida 33084

ing. Blue ribbon {road sirsams. Guaranbesd Access.
Insured Tite and Waranty Deed. Youwr Inspaciion
Welcormed. Free Brochure. Maps, Color Pholos. LARGER
WHOLESALE BLOCKS AVAILABLE. CALL TODAY TOLL
FREE: 1-800-252-5363.  YELLOWSTOME BASE
PROPERTIES, 1119 M. Tth Ave.. Dapt. PM, P.O. Box 2027,
Bogeman, MT 537T2-3027 » (406) 5a7-5468

BUY HOUSES WITH NOTHING DOWHN. No cash or credil,
38 Financing Techniques 51185 JHS, Box 36354,
Albuguergis, New Mexlco BT178

EXPORT-IMPORT

INDOMESIA BUYER Interested Purchasang All Knds Of
Mew Products. Sand mformation To. FT. JBL, P.O. Box
AZ25UKT, Jakarta, Indonesia

REGISTERED PATENT ATTORNEY Washingion, D.C.
Suburb. Donadd A Keltlestrngs, 414 Hungerford Drive,
Rockyile, Maryland 20850

TRADE directories for importersexporiers. Free, P.O. Box
503, Singapore G144,

PATENT IT ECOMOMBCALLY! Free Detaits, Licensed since
1858, M. Raner, 2008 Fondulac, Richmond, VA 23229

PATENT CLAIMS DRAFTED FREE by the prod. Jealously
guarded secrel revealed. $10.00. inloCo, P.O. Bax 966,
Oskaloasa, A 52577

INVENTORS: If you have an invention for sake or koanse,
write for free booklat explaining how we can help you.
Kesslor Gakes Comp., C-5-FI, Freamont, Ohig 43430

ELECTROMIC PROTOTYPES your idea dasigned and
manuisctured at our faciity. Litersure - §1.00. 0.C A RAD
Dwpt., Box 2440, Whittier, CA BOE10

APARTMENT and home maintenance. Manual Detais
Box 17095, Kansas City, MO 84132

AUTOSUGGESTION. hasdquarters!
Tapes. records, books, Gigantic catalog free. Research
Association, Box 24PM, Olympla. Washingion 58501

INVENTION MARMETING. FREE INFORMATION.
REPRESENTING MANUFACTURERS. Patmart, 77 Fulton,
260 Financiad District, Mew York, NY 10038

INVENTORS! Have an idea? Don't know what 1o do? Call
AlM for free miormation kit. Toll Free 1-800-225-5800

SCHOOLS

WHY NOT INVESTIGATE COMMERCIAL DEEF SEA
DIVING AS YOUR CAREERT? Our Graduates are working
worldwide making excellent money? Send $5.00 [(fully
refundable wpon enroliment) for celalsg contaiming
desclosures, credontials, course outline, employmant
statistics, nsirector qualifications, progress standands,
financial assisiance 0. Divers nstitute of Technology, inc.,
P.C. Box TO32, Dept. PW, Saattie, WA 58107

WORLD WIDE COLLEGE of Auclioneering, Inc. The arigi-
rial—50-yrs. —Wioslds largast! Term soan. Approved lar VA,
Fraa calalog. COL. GORDON E. TAYLOR, Box 940, Dept. 18,
Mason City, 1A 50400, 1-800-255-2255, Ext 5242

LEARN haw 10 oftes your imedion foe sabe ar license. Foee
booklel oullines protedund, royaly rales, reguirmmens
Kesster Sakes Corporation, G-5-4W, Freemont, Ohio 43420

REAL ESTATE & FARMS

GOVERNMENT HOMES
FROM 51,00, You Repair. Also Delinquent Tax Proparty And
Foreclosure Lists. For info. Call Aefundatie 1-312-888-0123
E-HS0A

MEW . ..FREE ... CATALOG! Tap real eslats values coast
1o coast! Please specily type propery and loecation desked,
UNITED FARM AGENCY, 512-PM Wast 47th, Ransas City,
Mo 84112,

CAUISESHIPS, Tugs, Ships. Riverboals, Women-Men
15.000-560,000 Work month Home Month. Experience
unnecessary U5, plus 112 Couniries. Fres Pepon, Slamped
Enmvelope—hlarina Employmend, Box 207, Cantral, IV 47110

OVERSEAS Jobs 520,000 1o $50.000. Free informalian
Deycorp, Box 6875, Pocalello, 1083201

FEDERAL EMPLOYMENT NEWSLETTER, 127-581h 238nd
Sireet, Dept. 5, Lovmiion, New York 11471, Federal Jobs
Hationwide. FREE INFORMATION

TRAVEL WORLD WIDE, FREE! Currant pilol shortage
neads YOU. For comglete inlarmation send §1.00 and SASE
to: Cuen City Aviation, 1730 Vultes 31, Allentawn, PA 18103

HELP WANTED

AUSTRALIA WANTS YOUI Blg Fay! Transportation!
Mewast Empioymaent Handbook—52 00, INTERNATIONAL,
Bax 19107-AR, WASHINGTOMN, D.C. 20035

OVERSEAS ... $25000 - $B5000+. Free Raport!
Employmeni. Box 19760-4R, indianapolis, IN 46219,

PATENT AND DEVELOR Yopur Invenbon Regisiered
Paterit Agent and Lissnsed Prolessianal Engineer. Send lor
FREE PATENT INFORMATION Every Invenior Should Have,
Richard L. Miller, 12 Parkside Drive. Suite M, Dix Hilis, NY
V1746, [516) 498-4343

FREE REAL ESTATE CATALDGS. Midwest and South-
eas! Sun Beit States. Specily Propanty and Area Desirad. Call
or Write: COUNTRY NETWORK, Box J68FM, Gainesville,
MO B5ESE. 4176794632,

SAVE THOUSANDS ON MOATGAGE PAYMENTS.
Jimple, Legal, Guaranised! Money Mattars, Box 1796-MM,
Medis, PA 19063,

RETIREMENT LIVING: Emoy Happiness, Secunty, Con-
tentment. Beautiful Southarm Ohio. Smal-Town Flavor, Near
Major Cities. Indapendent Living, Indwidual Homes Starting
A1 $10.000.00 [Life Lease ot Fental). Modest Monthly Fees,
Genercus Relund Policy. Bristol Village., Waverly, Ohio
45E5H).

CALIFORMIA. Lots. Acreage. 340 Down. 340 Momhly. Box

CAMADIAN COUNTRY PROPERTIES. Acreagas for rec-
reation, development, farmang, fishing, hunting, inwesimant,
minargle, ole. OUR TI8T YEAR. Terms mvmilable. Tifles
guaranieed. alrmaiied $1.00. NGHAM
CORPORATION, Sulte 436, 85 Bloor Street Easl Toronbo,
Canada, M4W 185

YOUR OWH FISH AND HUNT LAND
LOW AS 529" ACRE—"§50" DOWMI
BEST areas for fish and gama, Governmant report more fish
wrid game per square mile. TITLE GUARANTEE. BUY BACK
GUARANTEE. Baught thru ESTATE LIGUIDATIONS across
Cenada. EASY PAYMEMNTS. Gel your FREE catalogue
HOW! CAMADIAN ESTATE LAND, Dept PRIC, 2411 Yonge
Streat. Suite 303, Toronio, Ontario MAP 221, Phone any
e 1-416:488-0444,

PLASTIC BAGS

HUMDREDS of Sizes, Plain and Ziplock Lowest prices!
immediale delivaryl Free Catalog Action Plastic Sales,
16200 S4th Lana NE, Minneapolis, Minn, 5543, Tolltrea: 1-
BO0-328-8484,

BUY IT WHOLESALE

FREE 18 page PRINTING PRICE LIST, 1 to & coloms. shoots
10 catalogs. Copan Press, 100 [PM) Barriman S, Brooklyn,
HY 11208

SINGAPORE, HONG KONG, TAIWAN IRECTORIES. List-
ivg 11,000 guppliers, 20,000 products. Buy dwect
information §1.00. Marrick Distributing. Box 274M. Merrick,
WY 11566

EARM MOHNEY selling rings. pawelry, buckies, watches—
buy direct. 130% below retal. Caalog 51.00 (refundable),
Anka-Fi, 90 Greenwich Ave., Warwck, Al 02886

BELTS, Buckles. Key Tags. Hat Tacs, Jewedry, Mo
Completa line tast seliers. Big Profits. Compiate dealer sel
up. Color catalog $1.00 (relundable). Anchor, Box 3068
PMRA, Morh Providance, Rl 02911

CLOSECUT Jewsiry 55¢ dozen. (Catalog 35¢). Roussels,
TO7-TE Dow, Arlinglon, MA 02174

WORLDWIDE BARGAINS ... Imports - Dropship -
Closeout - Surplus - Freebies - (Stamped Envelopa).
Marmees, Box 171TPM, Highland, ind. 46322

EARN 300% Profts. Quadity rings, Tine jewelry, Buy direct,
Catalog $1.00 (refundabde). Creations, 639 Clay, San
Francisco, GA 84111

400,000 BARGAING Bolow Whobesale, Many Freel Ligui-
dationg . .. Closaowls . . . Job Lots . . . Sigle Samples Free
Dwlails. Bargainhuniers Opponunities, Box T30-A, Hollana,
Michipan 43423

CLOSEOUTS! Discounts! Below Wholesale! Fresbies!
dormation'stamg: DOM, Box 20152K. Ferndale, Michkgan
48220

BARGAING GALORE! You too can recaive a FREE 1986
World of Products Catalog with thousands of ioms 1o 1l
e eviry rred, ALL i%eers 1n this catalog are being offered
al 8 30% DEBCOUNT off pubkshed prices. To oblain your
FREE calpiog from NATIONAL DISCOUNTERS simply call
collect (203} 329-0163

SINGAPORE, HONG KOMG, TAMN AN IRECTORIES. Lisi-
ing 11,000 suppliers. 20,000 Products. Buy direct! FREE
details, Luces, Bax JEIIMES, Houston, Texas T7236-8311

2000 QUALITY IMPORTS: Whodesale Catslog $3.00
[Retundable) AAS, Box G01301(PM), Dalies, Texas 75390

ADVERTISING AGENCIES, ADV. SER.
MAILING LISTS

GET BiE MAIL from high performance national magazines
reaching millions of yowr prospects. FREE folder from
CLASSIFED, Inc., 876 51. Clair, Chicago, IL 60611, For taster
acton. phona Louisa, Adwertising Mansger, (312} X37-3080.

(Contimesd on next page)
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ADVERTISING AGENCIES, ADV. SER.
MAILING LISTS

MAILIMG LISTS
FRESH, HOT RESPONSIVE NAME LISTS of actual mak-
lorder BUYERS. Most catagories. Computerized n IIP
CODE ORDER. On pesl and stick labsis, GUARANTEED
DELIVERABLE! For Brochure RUSH SASE fo: Ludwig Otto
Pulst. Star Aoute #1, Box #48 Hawley, PA 18428

EXCLUSIVE DAX buyers list al huge TO% SAVINGS.
$18.50M1000. Don't settle for kess. You order direct Trom DAX.
Dwtails: Progressive. 22268 E1 Gaming #12%, San Mateo, CA
B4403.

GUARANTEED DELIVERABLE. High quality MALING
LISTS. Computenzed n IF CODE ORDER. Fesl and stick
laals. Complete delails resh SASE 1o: AJAC Enterprises,
1139 Mt. Plaasant, Dept M, New Badford, MA 02745

FRESH MAILING USTS! Tha finesl, mosl mesponshe,
ACTIVE OPPORTUNITY SEEKERS. Cnly repeat buyers am
usd, Lists compiied by one of the most respeched mail orde
companies. “20 YEARS SUCCESSFUL EXPERIEMCE™
FREE details. Daniel, 4508 Courtside Dr., #135, Irving, TX
Ta0E2

MAIL Order Buyers Lists available for immediate usa'
Compulerized on Peal and Stick Labels in Zip Code onder
GUARANTEED DELIVERABLE For delsils send to. KB
Clulberson, 102 50. Shervood Yillage Drive. Tucson, Arzona
asria

FREE Mailimg List Consultation. Datakts. GOC-27P, Box
1107, Stuart, FL 33484, (305) 304-5205. 1-800-554-5478

GIFT SHOPPING

MPORT-Export opponiunity, profitalie world-wide, mail

SHOPPING MADE EASY! 15% of ower 200 unigus,
parsonalized gifts. FREE calalog! Satisfaction guarantaad!
MEADOW CREEK, 209 Boding Springa, East Rutherdord,
e Jersey 07073

LOOKENG for that special gitt of distinction ? Send for iree
catalog. Hawkins Enterprises, Box 88913, Durham, N.C.
2rror

WILLIAM PITTE - Treasured Gifts - Calalog $1.00,
Aefunded With Purchase, 521  Hillcresi  Cfices,
Spananburg, 5.C. 28302

CLOCKS, WATCHES, OLD GOLD,
JEWELRY

HIGHEST CASH lor Gold, Jewelry, Gold Teeth, Rings,
Diamonds, Watches, Sitver, Platinum. Madl Articles Todey.
Fres gift with Information. Chicago Goid & Precious Metals,
10 South Wabash, Dept. 953, Chicago, B0603

arder b 53 from homa, without capital. We ship plan for
nib fak examination. Expenence unnecessary. Fres Report,
Mtedlinges, DﬂpL C2706. Woodland Hills, Cakfornea 91387

MAILORDER Opportunity. St profitable home Dusinsss
without axpanance or capial. Write for free book, plus
datails: Mad Crdar Associatas, Inc.. Dept. 475, Monhale, NJ
0Tg45

FRAMCHESE Opportunitias Dirsctones. List for LEASE
Opportunities, 1335 East Bth, Baaumont. A 82223

YIDEQOTAPE WEDDINGSSS! Instructional  videctaps,
buginass mandal, comracl. 38995, Raeal-To-Real, Box 23,
Scolch Plains, MJ 07076

CLEANSNG BUSINESS Irom home. My true success story,
Write. ldavoy. Box 185PM. Port Washington, Mew York
11050

FREE ADVERTISING! Magarines. Mewspapers. insiruc-
tive bopklal bills how. Nothing else to buy. Send §5.00 now
o Alexandess, 1025 Parade, Erie. PA 16503

TAKE NO CHAMCES. Doal with oldast, most rebable firm
in old gold business. Established i 1634 We buy Gold.
Siver. Platinum. (hamonds. Highest Cash. Fres information:
Fiowa Industries, 29-4 East Madison, Chicago 60602

CLOCKWORKS, wood clock blanks, reckhound i

GET RICHI Solling Books By Mail . . . 400%% Profit! Dealers
Wanted. Free Calalog Premium, Box 1621PM, Spring
Texas 77383

£1,000 weakly mailorder. Immediate opporiunity. Mo
obligation. Entepise, 210 Walch-PM, Ames, 1A 500D

et buuckles, cut stones, eic. Wholesals catalog 25¢. Eloxite
Corp., B0E%2 10th Sireat, Whaalland, Wyeming 82201

OPPORTUMNITY SEEKERS/MLM MAMES. FREE SAMPLE.
Vanture-PM, Box 338, Riviera. AZ 86442

PROFITABLE Malling Lists. SASE Eas! Hill Servioe,
TDEZEME Main 3ireel, Clarence, New York 14031

FRESH MAMES! OVERMIGHT SHIPMENTI
seokors S00525, 1000540, SD00F175. Adhesive labels -
Computerized - GUARANTEED. Advan, Box 488P. Sheliey,
1D B3274. CREDIT CARD ORDERS (208) 357-7391

NEW HAMES, Amanng Responssve Mail Order buyers,
Maost Categonies. Guareniesd Delverablel! Computeriaed in
Zip Code Drder, Send SASE Depl B, Midwest Reply, 31350
Stewent, Parsons, KS 67357

TREASURE—Locate guarter mile away with witra
sensitive locator—brochure Ired. Ressarch Products, Box
2T0ZT0-AMC, Tampa, Flonds 33638

FMD old coins, pewelry, gold nuggets. New patented
revolutionary devica. Free catalog. Gardinor, 47280 N. Tth.
v Phooni, AT BB013

SAVE up 10 40% on matal detectors. AR major brands
ncluding Wihile's and Garreft. FREE discount catliog.
Monhwoods General Store, Dept. DPMS, 1325 Gresrvay
Crosa. Madiaon, W 53713, {608) Z74-46680.

PROFITABLE OCCUPATIONS

WOULD YOU LIKE TO DOUBLE YOUR INCOMET Write:
HRaymaond McCann, 32 Maine Avenue, Carterel. New Jarsey
ovooa

14,048 HONG KONG-TAIWAN Products Cheap. Small iots.
Some samples free. Harbor, Box 1T19PMS, Yuba City, CA
L

PYC PIPE FURMITURE pays big. Start now! Tum your
spare hours intc easy cash profils. Free dedails. Owen.
THPF, Battle Ground, Washington S8604,

ASSEMBLE PRODUCTS AT HOME. Many opportunities
paying High Weekly Profits presenily awailable without
Irvastient. Wrile: Businestes, 528 Brighton 11th, Braoklyr,
MNew York 11235,

HIGH PROFITS WITH CUSTOM T-SHIRTE AND CAPS.
Inexpengis, professionsl beat! fransler machines. Al
supplics. PRESS MAGIC, P.O. Box {GCY, Tampa, FL
k<]

WANT SUCCESS T Use Our guality mauling lists | Frea
detalts: Qualidist, Box J638PMS. Saratoga, CA B50T0

INCORPORATE wrthout legal foos! Free booklet talls how,
mchudes forms. Call Harvand Business Sarvices. now B00-
M45-CORP.

HOW To START YOUR OWHN RETAIL BUSINESS. NEW
GLEDE, Takes You Step By Step From Locations, Licenses
And Financing To Locatng Distnbulors. Buying And Setting
Up Shop. GUARANTEED. DETAILS FREE. Send To: DAM
Publishing. Box 3T5PM, Slatersville, AL 02878

FREE Brochures. Repair alr conditioning, Refngeratan.
Teols, Supplies. full instructions. Doolco. inc., 11252
Gaoodnight, Datlas, TX T5229,

FT. SMITH Auction Schood, Fi. Smith, Ark. T2903. Resident
& Home study. Veteran Approved.

REPAIR lawnimowers [housands of parts and fools
wholesaks list 40¢. Ellwangars, PM, P.O. Box V., Port Jervis,
WY 12771

PLASTERCRAFT ... Profitable Home Business 3000
Muolds Available. Details. Lynnetie, B251C Mentpark, Menior,
Dkl 44060,

PRINTING PRESSES. RUBBER STAMP
DUTFITS

BARCO Type Founders Type and Pubber Stamps
catalogue. Mail $200 refundable on fiml order. 237 5.
Evargreen. Bansenville, 60106

YOU CAN BECOME & COMMERCIAL PILOT IN NMETY
DAYS, Outstanding saiaries $16,000 - $120,000. New inde-
pandent detailed book axplaing F.AA approved methods
for PRIVATE, INSTRUMENT, COMMERCIAL License. Satis-
faction uncondifionally guaranteed. Send §1000 1o
Flighlplan, Box 95, Jatirey, Mew Hampshire 03452,

TYPE Forts, Mand Printing Pressss, Hol Stampars,
Bupphies. 120 Pages. $2.00 Deductible firsl order. Acme
Type, 1720 M. Masshilald, Chicago, 60622

MAKE rubber stamps—big profits. Complate supgply and
aquipment catalog with instructions. §1 deductibde wilh
onder. Star Stamp Suppl, 1720 N. Marshield, Chicags G062

MAKE MONEY IN SPARE TIME. Eam Ganermus codmmis-
5ions as a subscriplion sakes representative for leadeng mag-
azines. For full details and instructions, send this ad with your
rame and sddress o POPULAR Depd. AB-M,
250 W. 55th Si., Mew York, NY 10018

SCREEM PRINT T-5HIATS. Inenpensive kite. Free Delsils.
“T-Printer,” POB 23801 |GC). Tampa, FL 33623,

GOLD STAMPING MACHIMES. |nespensive  Cuality.
Large Imprint Ares. Fres detalls. Magic Systems, POB 24986
{GC), Tampa. FL 33623

BUMPER STICKER PRINTIMG DEVICE. Cheap, Sample,
Portable. Fres Detgils. Bumper, POB 22791 (GC). Tampa, FL
23672,

MAKE Fubiter Stamps. Highly Profitable Business Free
Delails. Stamper. POB 22809 (GC), Tampa. FL 33622

TAME Caialog Orders We drop-ship 2500 best-seffing
specialty products. Lowest balow wholssals prices. Immedi-
ate defrvary. Spactacular home businass opporiuntly. Froe
Book. SMC, 3401 De Soto Ave., Depl. 20-85, Chatsworth, GA
9131 1-4081.

VINYL'S Whee the mongy is! Professionally repasr, refine
iah, recolor furniture, legpage, car lops. Cuick, sy, Two
small £20 jobs & day earn you $1,000 a month. Homes. cars,
oflices, restauranis. unlimited cusiomars. Slart samang a
lew days practes Sensational delsids fres VIP, 2007
Montrose, Chicaga, 60618

PLAND Tuning quickly learned with bome study courses.
Diploma granted American Tuning School, 17050 Tedler
Dwive, Margan Hill, Calif. 85037

SALESMEN-DIST.

TYPE lor printing. Catalog $1.00/deductible 18t order.
Cuaker City Typa, A.D. 3 Box 134, Honeybrook PA 15344

PRINTIMG Presses, new and used supplies. List 50g
Turnbaugh Printers Supply, Mechankcsburg, Penna, 17055

PRINTING SUPPLIES

CHNCK Cogy Priding. Low Pricas. Write: Nationwide, 814
Hoih Main, Blooménglon, Minois 61700

PRINT YOUR OWN - Prinling pressed. type, supplies,
direct from lactory. Famous since 1872, Send §1.00 for
calalog and samples to: Keisey Company. DM, Menden, CT
O 50,

MARKE EXTRA MONEY DURMNG ¥OUR SPARE TIMEI Eam
weekly Cominissions showig our exciting line of Calendars.
Pans and othar popadar Adueriiging Gifts. Prompt, parsonal
service from AAA-1 fn. Our TTIh year. No exparisncs
meceasary. Mo investmenl or collaclions. Sal your own
Invowsrs. Full Time Pobential! Write 10: Kevin Peska, NEWTON
MANUFACTURING COMPANY, Depl. DIFMCS, Mewton, kwn
0208

NEW Product! Potentiadl eamnings will stogger your
imagination. Small investment SASE. Fantastic. 43581
FM162, Siaftord, Texas T7477,

BUSINESS OPPORTUNITIES

COMCRETE Block Machines: Catalog $1.00. Route One,
Box 3740, Rapld City, South Dakota STH02-3740

REPAIR HYDRAULIC JACKS—DETAILS FREE. WRITE:
HYDRAULIC FARTS SUPPLY, BOX 4157, BROWNSVILLE.
TEXAS Te520.

VEMDEING MACHINES. No selling. Routes earn amaning
profits. “Rig Catalogue FREE. ' Parkway Comporation, 1530
PMB Greengpring Drive, Timonssm, Mantiand 21093

LEARN Sewing Machine Repainng Men, Women
Lucralive Profils Gressiin Corfeapondence School, Box
5104, Spencar. kows 51301,

MAKE MILLIONS MANUFACTURING BATTERESH!
Supplies available, Everiast, Box 385, Bogota, MJ 07803,

BAUSINESS CARDS (thermographed), Free samples. BG,
1102 Charlemagne, Piltsburgh, PA 15237
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MAKE BIG MONEY REPAIFING WINDSHIELDS & Plawe
Glass| Up o 360,000 yearly! Call TOLL-FREE for Valuabée
FREE report. 1-B00-371-2587. Glas-Weld Systemns, Bow
575505, Bend, OR 97708,

HUGE Profils! Aeconditioning used car batienes. Secrts
others don't tell, Stamp please. Battery Outhet, Box 3300,
Hickory, M.C. 28603,

(Continued on next page)




SELL Books by Mail. Dealsrship-25¢. Midwest, Box 4472-
P, Bhanwang, Wisd 54188

MOST PROFITABLE Home Businesses, Free Details. GLH,
Lid., Bax B000, Downars Gaova, L B0515

wmwﬁj
£1,000.00 WEEKLY Poasible Bronzing Baby Shoes FREE
SHOWS HOW. NBPM, 388 Awrport. Sebring, FL

33870

HEW discovery in bafttary reconddioning. Eighlsen
months guaranten maans “'Big Profits Fast”| Electons, T415
Gabie Dr,, Littie Rock, AR T2205

PREPARE Tax Astuns Earm high lees, dignified work.
Train & home. Accrediied Program. National Tax Tradning
Schoal, Monsey, 2ET. New York 10852

$1000's WEEKLY clipping arbcles. Sedl-sddsessed,
siamped snvelope: Mational, Box 85518, Los Angolas, CA
20072,

MAKE HOMEMADE BOOKLETS. I've earmed $167,000
with mine. Free information: Falcon, Box 37168, FL Worth,
TE TE1T

SEIZED IN GOVERNMENT MARCOTICE RAIDI Automo-
biles .. . Vans ... Boats . .. Fumniture . . . Thousands ofher
ems. Buy Dift Cheap—~Resoll for Bisg Prolits! Free
informaticn: Marcal, Box TS5T-M. Monros, LA T1211

FREE! TREASURY OF HOME BUSINESS
OPPORTUNITIES . . . MAILCO, BOX 34370, BARTLETT,
TENNESSEE 38134-0370

BATHTUEB REGLADING, product sales, servica and
trusning, Call Unigue Costings Corp. (313} 535-8600.

LETTER VANS, SHOP WINDOWS, SIGNS. No sxperience
nispded. W suppdy prospaced vinyl isters st widiasale. You
apply, keap afl profits. Average $85.00Hr. Send $1.00 for
samples, staner kit Aderall, 12912 NW. T Ava., Maami, FL
3168

FANTASTIC Opportunity, Thousand OFf lems Balow
Wholesalt Cosl, For information. Becktord Specialty, Dept
8, 15 Yesta Rioad, Boston, MA (2124

FREE Mail Order Business Beginner's Guige. JWME. 73181
Larcw, Detrol, Mi 48220

HOW TO SELL BOOKS BY MAIL. Fres Details. Tumer
Publications, 1204 Avenwe L, #1150, Brookiyn, MY, 11229

$100,000 ¥ early Very Realistic Working From Homa! Free
Durtailts! Money Matters, Box 1798-DMM, Madia, PA 19063

550000 WEEKLY Or More' Be Your Own Boss Frea
Detnils] Anbon, 525 Talbod, Dorchesber, M 02124

FREE Datails, Home Businoss. FREEDOM MIRACLE, Bax
2122, Milwaukee, W 53212

MEW Lumury Car Without Cosl! Write: AMCO B, 1601 E
Masn, Plainfeid, IN 46168

$500.00 WEEKLY From Junked Tires
Apprecisled). LeValleys, Fountain, FL 32438

RECONDITION “JUNK" BATTERIES. £40,000 yoar
possible. spare time. Easy' Free details; Owen, TT1PM,
Batthe Ground, Washnglon 98804

HOW TO MAKE MONEY PHOTOGRAPHING MRPLANES.
Frea Infoemation for SASE, KW. Brown, 3016-312 E
Bayshore Ad., Apdwood City, CA S4063.

BAVE! Two stamps sands your name to Thousands of

{Stamp

LIFETIME OF HOMEW ORK! Succassiul 48 voars! Retining,
Secrel can now be yours! Publico-265, Canlsbad, GCalif.
22008

DOUBLE YOUR CHANCES FOR SUCCESS! Write a busi-
nesg plan. Complete instructions. professional axamples.
51295 Detaids free: Purpose, 532 N W. Bth Awe. Drive,
Hiltsboro, OR 87124

PLAND Tuning amad quickly at home. Frea information.
Empire School, Box 1014, Jupiter, FL 33468,

START MONEYMAKING WOODCRAFT BUSINESS mak-
ing “Easy - Quick” loys, gils, novelties. Free details.
Williame, 38001 San Sebastien, Tucaon, AZ B5715

Opportunily Advertisars. BlAssoc.; Bow 4222 Rockford,
Hlinois B1110
EARMINGS unbmited” Mail our  bwrglar  alarm

advertisaments from homa! RBM Merchandising, Box
580314, Chicago, IL GBS

MACHBESTS. S1an your own shop. Details, Write. RYCO,
Box 5864, Pittsbung. PA 15309,

DOLLARS. Flowing In your Pockets with the FORTUNE
FAUCET SYSTEM, Send 885 To: PO, Box 1085,
Charlesion, WY 25324

EASY IMCOME. Earm at home. Free details Ponderosa
Publishing. Box 10206, Tampa, FL 33679

INCREASE Your Income! Your own peesbigious money
bussness wilth natwnwide lander nabwork  Complete
training. support. PFA, Box S387P, Dana Poini, CA B2825,
(T14) 240-0405 Exbitnsion 100F.

EAGER TOD MAKE MOMEYT Write for free dataits! Mo
oblkgation. Gareer & Opportunity Ing., 12555 Biscayne Bhvwd.
Suibe §20. Miami, Flarida 33181

E-T Monmey! Sell Sell-improvement tapes! Free Sales Wit
Kaced. 105E Ponylana, Apple Valley. MN 55124

$192.00 From Sguare Fool Plyweod (Huge Demand)
Revealing Proof 50, {Relundabie). Woodwin Bndgewater.
Mass. 02324

UIFETIME  Security.  Mulli-Lewsl  Mailordar  Twa
Opporiunities. Onedl-M, 10 Oak Lane, Suisun, CA 34585

10,000.00 guarentsed working smart bwo ours monbhiy?
Champicns, 38 Ramblewosod, Lawrenceville. Geosgia 30245

BEST Maklorder Information. . . Dealerships . . Multileval
Opporiunities. Mallorder Research, T26P% South Jetferson,
Abilane, TX TSH05

START & SUPER PROFITABLE BUSINESS from scratch.
Fres Subscription 1o Opportunity Magazine tells how Write:
Opportunity, Dept. G&D, & M. Michigan, Chicago, IL B0B02.

BECURE YOUR FUTURE! Become Boss® Earn income Al
Homa. Join Multh Level Mailorder, Free Detals! Schmin,
39600 Charl, Mi. Glamens, Mi. 480452153

MAILORDER Books, 1.0007% Profit Repart, Selective, Box
1140, Clearwatar, FL 33517

$5,000 MONTHLY GUARANTED! Mew Home Business

Program! Guasanieed Eamings. Start

immediataly, Free Details Wrike: LBl Syatams, Depl PM, Bax
3430, Jamaica, NY 11432

HOW-10 sl out-of-print books by mail, Free details.
Buccanser Books, Box 618PMS, Laguna Beach, CA B2E52

SPARE Time business thal can make you rich Free
details. 0. Flex. 348 - Zrd Ave. Dept. 1, San Francisco, CA
B4121

MAIL-DRDER MILLIONAIRE reveals how o stard and
sucoped in home cparated mail-order busnesses. Private.
pleasant, profilable pan-ime business. $500 io $5.000
monthly  realistic! Detalled Feport  from:.  POSTAL
MARKETING INSTITUTE, 5515 North Tin Stroel, #5-148,
Phoenix, Arizona 85014, Sand just $1.00

PRESTMGE W, LIFETIME INCOME OPPORTUMITY.
Daiman, 8016 Decatur Road, Forl Wayne, |N 46816

WEALTH, BUCCESS And The Bast New Home Business
Opportunities. Free Information.  Springer, 201, 1311
Elcaming. Millbrase, CA 84030,

$1,000 Month by third month. Embron, Boo 494, Avon, MA
a2z

MAKE WOOD SIGNS| Fun, prolitable, huge demand
FREE details. Signs, POB 185, Jacksonwille, Florida 32219

NEW Mercades-Benz, §153 28 monthly, or BAMW, 381.62
... Guarantead . .. Wrie: FoxCo, Box 2655-65. Springfield,
VA 252

TIRED OF RIP-OFFST Truth Finally Revealed Which Of
Cwa 1000 Moneymaking Opportuniies Can MAKE YOU
RICH. Frea Datads: infoland, 156-C Gasuda Canton, Dept -
PE, Monterey Park, CA 31754

RICH s relative. Just sarn good money. Deteds $2.00.
Owarton. POB 20001, Danver, GO 80230

MULTIMILLIONAIRE'S Early Ratiremend Planll! SASE
Abundance. Box 4824, Indianola, lowa 50125

RECYCLE METALS. EASY $458 WEEMLY! Includes
coppeér, plalum, olhers Free indormation. Recycler, Box
1214, Frankhin, TH 37065-1214

START alr wvanding business. 3and F1.00. Pumps, Box
3633, Rock HIll, 5C 20731

| MADE £20.000 Yewr by Malordes! Helped others maks
money! Detalls 25¢ Torrey, Box 318YY, Ypsilanti, Michigan
48157

GET Rich! 90 Drarys. Low imveatmant! Frea Detalls. Fortune,
6520 Selma, #32F17, Los Angales, CA 90028

WINDSHIELD REPAIR resin $40 oz JAK Glass Depl. 1,
Drawar 358, Craola, AL 35525

BE YOUR OWN BOSSI
Laarm how 10 Start and operals your own prolitable
busineas at home. For details, send 1 io: The Connection
#PMGE, 5350 W Exposition, Lakewood, 0O 80226

CLIP Newspaper Nema! §2 To §5 Each! Sian Emwmediabely!
Frea Report. Quality-BP, 606 Memnck Aoad, Lynbrook, Mew
York 11563

ALUMNUM SCRAP — Recycle Yoursel!l — MAKE
2% 0O/POUND| Frae indormation: Industria-PMWMES, Box 127,
Adpxandna Bay, Mew York 13607

$40,000 OM "5 ACRE! Mew Hydroponics—insxpensee,
pleasant, prachcal' Free nformatsdn. Roben's, Box 1214,
Framklsn, TH 370651214

LEARN MIRROR RESILVERING free
Silvprgrafl, Box 127, Lansdowna, PA 18050

infasmation.

DISTRIBUTORS! REVOLUTIOMARY NEW PRODUCT.
Details: Maad, Box 00080, Housion, TX 77230

GET RICH AT HOME! Brand-New With Exhaustively
Docwmanied Proof, DRP. Box 18471, Oklahoma City, OK
T3,

1,000 Weekly. Home Busingss Directory, Box 2018-PM,
Mew York, New York 10183

MAKE Money, be your own boss taking catalog orders.
Fros information. Action Products Go., 2441 Ninth Avenue
Morth, 5. Petarsburg, Florida 33713

FREE imiormation on businesa oppariunities. GOC, Box
E786, Depl P4, Mataire, La. 70008,

PROJECTION TV . Make $$8's assambling Projacion
... Essy . . Results comparable 1o $2.500 projectors . ..
Your total cost less than $2000 ... PLANS, I LENS &
Dealars informathon $17.50 . . . Nlusirated information FREE

Macrocoma BIX, mmm Crossing. Pennsyivenia
18977, Croditcard ordars 24HAS {215) TaE-2080,

HIGH Profits Making Badges. Easy. Parfect results. Fros
Details. Badgs Magic, Box 24086 (GC), Tamps, FI 33623

PROFIT Loaded Business. RELAX - Become Wealthy.
FREE Iinformaticn Write: OPPORTUNITY, 1805 Martindsla
Dirive, Fayettesslle. Morh Carolina 26304

HOME TYPING BUSINESS! Informabion 5200
McCollum's, 3716 Tanth Avenua 11H. New York, Now York
10034

EXCELLENT |NCOME cleaning for contractors. Send
3705 lor booklel Fonnee Marbin, 2130 NW. 3788 Ave,
Gainesville, FL 32609

FREE - "Magabucks: Making Homemade Booklets®™
Moneyplan, 1308 Hilton, Reynoldsburg, Ohso 430681372

FREE! Homa Moneymaking Plans and Busanegas
Dpporiunities Catalog. Geometrex, Box G828, Milwaukes,
W1 E3201-D6E2

GET YOUR FREE INFO-KIT — Making MONEY with
Balloon Magic ., . Kil bells haw . Wiile Today . .. Wioner's
— PMES, Box 250, Alexandria Bay. New York 13607

NEW! Your Spare Time Eams $40hour REPAIRING
Burned, Cut and Damaged Counleriops - 'WITHOUT
REPLACEMENT. Today. Box 19638, Poriland, OR 97219

$500.00 & DAY possibbe in maidl order. Free detaits, HCOM,
Box 27-M, Pinshursl, idaho 83850

GET AICH using OTHER PEOPLE'S MONEYT Unigue -
mmazing busneas!! Dataits FREE! FinanceB, Box 4608,
Margate. FL Z3083

cLP ilemis—82 - $25 EACHII FREE Paport!
Clippings’8, Box 6109, Pampans, FL 23063

GET RICHN Secral lw smashes debls—brings Cash,
Cradit! FREE report!| WeafthiitvB, Box 4038, Pompana, FL
AI0EI

MAKE HOMEMADE BOOWLETS! Detalls frea! Calegan,
502 Maine, Windsor, IL 61957

EASY BUSINESS! Earn §1.000's Weekly. Fres Dedails.
Write or send stamped sddressed ermebope. Toddco, Dept.
PM, 4219 Wast Olive Ave., Burbank, CA 91505,

START HOME BUSINESS IM SPARE TIME. Mo Expenignce
or Capital Required. Guaranised. Free Details!
Publishing Company. 200 Gateway Cenisr. Sufle 314PM,
Kilgore, Texas 75662

MONEYMAKING HOME BUSINESS OPPORTUMITIES.
Instructions FREE! Dorsoy's, Dept. PM-586, Box 5352,
Lakewnrih, FL 33467

FREE Dedsils "Treasury (O Home Business
Opportunities”, Start Now! Jensco. P.O. Box B944PM,
Ddessa, Texas 7767

EARM 515 0n Every 520 Sale! Sand SASE: Box 4183, Long
Baach, CA 80804

225000 LOANS INTEREST FREEN Secred Faderal |sw
WIPES OUT DEBTS! Details FREE! Monmpwise'®, Box
26744, Tamarac, FL 33320

OUT OF WORKT MEED MOMEYT 31.00 booklel ahaws
o hioew' b SRAFT yOLer owin Dusiness through classibied sdwar-
lissng. Popular Mechanics, Dept. KC, 224 'W. 87th 50, New
Yok WY 10009
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MONEYMANKING OPPORTUNITIES
DISCOVER how to RELAX AND GET RICH Fres

Brochire. Kidrick Enderprises. 146-A Lockhouse Road,
Waosifiold, MA 01085

PUT hodes in bottles lor profitabla hamd
buginess. $2 Class idaas, Ltd., Box 357, Rockland, DE 18732

STAY HOME AMD MAKE MOMEY! Hundreds of profitabls
plans. Free information. SAR, 4136 Linden. Trusesville, AL
I]TI

MPORT opportunity-Profiable. Wham o buy—5§3 50—
Sunshine, Box 1338, Paname City, Florkds 12402

FREE Details. How 1o start your own profitable businass at
home. M&N Enterprises, Site &, Comp &, AR#2, Enderby,
B.C., Canadn VOE-1VD

YOU CAN MAKE MONEY IN THE TROPICAL HOUSE
PLANT FIELD. All ages full or pan lime. Grow amwhere
Frea valuable report. Tropecals, 11516 Pleasant Meadows
Dr., Gaithersburg, MD 20478

DRMNK + DANVE = JAIL Graphic bumper sirip. Sells ke
crazy. Volume sales information. sample 32.00. 100 $25.00.
RAegistered cash onders. shipped PRIORAITY. Blaks, 364PM,
Miarmd Shores, FL 33153

MAKE MOMEY lawnz. Manual cnly $5.00 Fred
Patton, Box 961, El Cerrito, California 84530

GOLD STAMPING MACHINES, expengive Quality.
Largs lmprint Arsa. Free dataiis Magic Sysiems, POB 24088
(GG]), Tampe, FL 33673,

MAKE Rubber Stamps. Highly Profitanle Business. Frea
Detalls. Stamper, POB 23808 (GE), Tampa, FL X322

BUMPER STICKER PRINTING DEVICE. Cheap, Simgpie,
Portable. Fros Details. Bumper, POB 22791 (G0), Tamps, FL
aE22.

FANTASTIC earninpgs malling from homa!l Offer: Aush
Stamped Addressed Envelope. mperial. P8 X17410, For
Lauderdate, FL X318

NEW Luxury Car Without Coslt! Wrile: AMCO BE, 1601 E.
Main, Praintield, IN 45168

STOP STRUGGING] Learn money making secrets. Ex-
perts reveal PROVEM systems. Mo gimmics. Fres prool
Crossroadis, Box B09TK, Babylon, NY 11704

GET RICH! Zero Investrment. Mo Barmowing. Frea Detalis|
Money, 6520 Sedma, #32P17, Los Angueles, CA 80028

ALUMINUM SCRAP — Recycle Yoursell — MAKE
S25.00POUND] Froe Information: ndustrial-FREEEM, Box
127, Aloxpndria Bay, Mow York 13807

MEED Money? Fund, Grants Available, Never Repay. Ald
Society, 112'2 5. Brand-J, Glandale, CA 91204

ADVERTISE Fres in 507 Magazines, $5.00. Direclory, Box
11N, Atania, Geongia 30301

GUARANTEED QUALITY MAMES with mmazing responss.
Ruth BASE i1o: Brenlin Co.. P.O. Box 974-PM. Mobine, IL
61285

STARTING YOUR OWN SUCCESSFLAL BUSIMNESS. FREE
Subscription to Opportunity Magazine tells how. Write:
Opportunity, Depl. GBS, 5 M. Michegan, Chicago, IL BDE02

HOW TO MAKE MOMEY with your camera Opponunites
for baginners avarywhare. Exclusive report just £3.00. Mail
Order Markotplace, Dept. 105, P.0O. Box 690, Florissant, MO
B0z

BELL TELEPHONES, (.5 A made'reconditioned). Baages,
Ivory. Black. Desk, Wall. Dial: $27.50; Touchionea: $37.50.
Add $2.50 dwlivery. PHONES, 4700 North 12th, Phoenix, AZ
6504, (B0F) 2480577

THOUSANDS of axira dolars using your camera! How to
repo revadls Professional secrets. Maoney back guaranies.
Send $4.00 to: Rockmont, Box 4848, Lynchburg. VA 24502

FREE gotl tips to improve your scones. Send $3.00 tor pah
1o JAS Publishing Company, Box 250, Dept. 217, Sparian-
burg, 5.C, 28004

BIG MOMEY! 7 Proven Methods. Free Details. Anjon Box
1958, Simi Valley, Ca. BODE2

GREYHOUND RACING: For more detads send $3.00 -
Trifecta Solution, Box 26235, Monbgomsary, Alabama 36120

WEALTH, Succass, Happiress. Unique Booles, Mol Sold in
Bookstores, Reveal Secrets. Free Calalog HOW, 7820
Linthicum Ad.. Pasadona, MD 21122

THE Incredible Money Game - Dalails Fres - E T. Chris
Destribadors, 404 10th 52, Hollowiy Terrace, New Casfle, DE
1573

MONEY From déscarded tires’ Detaits. Brownse. Box 53,
Fishars, Induana 46038

GET RICHI! Becral w smashes debls—brings Cash,
Credil! FREE repori!] Weallh®it'B, Box #0068, Pompana, FL
33063

WANT 1o earn more? Free catalogue describes 200
suCcHss proven comaspondenca Diploma cowrses. Granion
Instiute, 2634 Adelasde Straet West, Toronto, Canada, MSH
1va

MAL Order Stari-Up Guids! 53.00: Walker Enterprises,
Bax AT1077, Decatur, GA 30037

ATT: ALL PM MAILORDER ADVERTISERS. PLEASE GET
YOUR ORDERS IN TO US BY THE 5th OF EVERY MONTH.
REMEMBER SKIPFING ONE MONTH MEANS LOSING A
MONTH'S INCOME! DON'T LET THIS HAFPEM! STAY ON
SCHEDULE!

RABBITS-CHINCHILLAS - FUR BEARING
ANIMALS

RAISE chinshilla for profit. information $4.00. Bax 817,
Pappion, Mebraska Ga046

$500-5 1000 Month Plan raising rabbits for us, Free detaits.
White's Rabbilry. Box 43PM, Glarence Cender, NY 14032-
]

EARTHWORMS, LIVE BAIT

GREY MIGHTCRAWLERS — “Action Worm ' — Free
Literature — Telephona — §1.2-835-2542 — Fain's Farm —
Edison, GA 31748

WIGGLERS 5000 52600, Brazos Worm Farms, P.O. Box
41B5PM, Waco, TX TETDS.

OF INTEREST TO ALL

§1,000's FREE
ANYOME can got 55000, $10.000 or mone Free from
povernmin, Amaging repon shows “whene o Find © was
56.85 now .00 order from: \Wise, Sulle Z254 200 Sauth
Maridian, Indianapolis, N 4E225

PERSOMAL Financial Planning, Slart Makng Money,
Achisve Total Seccess. Waslth Bullding Oppartunities. Free
Information. Harrison, 1841 Cantral Avenss §68, Yonkens,
WY, 10710

GARAGE SALE SUCCESS
$3,000 woskend, Epsy how lo method Complete
Guaranbeed! Aush $5.00. LN, P.O. Box 175, Schnecksville,
Pa 1B078. CATCH GARAGE GOLD FEVER!

HIGH PROFITS WITH CUSTOM T-SHIRTS AND CAPS.
Inaxponsive, professional hea! trensfer machdnes. AR
supplies. PRESS MAGIC, P.O. Box 22808 (GG). Tampa, FL
ki

$1,000°8 Weakty Mailing Letters. From Details. HBE, P.O
Box 263, Owen Sound, Ondario, Canada N4K 5P3.

BUY Cheap Direct ... HongHong and Taiwan, 14547
products. Aocchio Enterprises, Box 19386PM, Minneapalia.
MM 55410,

MAKE BiG MOMEY playing word games! Send name,
addrass: Garmesa, 1104 Spruca, #5, Philadeiphia, PA 19707

WRITE ARTICLES for exira Incoma. Buyer directory
booklet iells how. $300 Oiftshere, 3018 Sam Housbon,
Sugariand, Texss TT478

EARN THOUSANDS! 13 ways to make monay i Real
Estmie-Proven  Mathods. Order  Now!  Satisiaction
puarantesd. Send $3.00. County Records Service, P.O. Box
T43, San Diego, CA 82112

PATHWAY to afftuence, “Relax-Got Rich”, Free detai,
Guieide 168PM, Biox 2500-M. Bradanton, FL 33508
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CRISIST PROLEMST We care. Discresl personal advice,
£16, money back guaranies. Write down your siluation ang
taslings now, mail to: Peter, C.C.C. Counsadlon, Box F185-2,
Blairne, YWa 38230

SAVE Up To B4% On Books. Wrile Todsy For Cataloq.
Earmanie, Box 1649, Bridgeview, IL B0455,

FREE PRIVACY CATALOG. Cash incormsd apportunitios
Hiding sssets. Sacrat oans. Mew identity. Eden, Box B410-
PC. Fountasn Valley, CA 92720,

COBAA Telephones. From 524985 Free Beochurs
Kannoeth Watkna, 244 Em Rd., Mewbury Park, CA 51320

FIND MONEY RESOURCES. Little ¥nown Indormabon
Praviously Usad Only By Financial Managers. Guaranbesd
$2.00. Aadco, Box 963, Bloominglon, IL 61702-0963

FRIENDLY newslatiar abou lsving in trght quaners. Share
wdeas, advice, hints. $15year. Sample $1.50. Compact
Living, Box 586, Carmichael, CA 35604,

MAYAN PENDULUMS, TALISMANS, Mystical powors
Made of jadeite. s the Mayans used since BC. FAaguest
information and wery mieresiing legend. Nosd Marmam,
Importer, P.O. Box 6481, Torranca, CA BS54,

FREE Fromodional Allsems, Concarl Tickets, Stersos, ato.
Inlormation: Bamy Pullicabons, 477 B2nd Streat. Brooklyn,
NY 11208

HORSESHOE pichers information and game related
iterms. Sand stamped selt-addressed ervalope. Matlonal
Horssshos Pitlchers Assacialion Depl. P, 288 Wilkinsomills,
KA 01500

CALCULATE your own houss'canbodat Arry
terma. Eagy Taciors, plus formula Send §1.00 SAEE be:
Financier, Box 5151, Cary, NG 27511

ATT: ALL PM MAILORDER ADVERTISERS. PLEASE GET
YOUR ORDERS IN TO US BY THE 5th OF EVERY MONTH.
REMEMBER SKIPFING ONE MONTH MEANS LOSING A
MONTH'S INCOME! DON'T LET THIS HAPPEN! STAY ON
SCHEDULEY

GOVERNMENT SURPLUS

GOVERNMENT SURPLUS - How 1o gel i Fush 54,00
Almark, 1025 Parade, Era, PA 16503

5T True You Gan Buy Jeeps For $44 Through Tha US.
Governmant? Gat Tha Facts Today! Call (312) 742-1142 Ext,
7133

"GOVERMMENT SURPLUS™ JEEPS §30.000 5000000
Ilems! Complete iormation Your Ares 1868 DFFICIAL
MRECTORY. 5£3.00 (Guaranieed). Surplus, (B83), 4620
Wisconsin Morthwes!, WASHENGTOMN, D.C. 20016

MILLIONS OF SURPLUS BARGAINS| Jesps included!
Many 1% original cosl  “Malionwide Governmend
Directory —§2.00 {Guaraniead), DISPOSAL, Box 1§107-AR,
WASHINGTON, DC 20006,

GOVERNMENT HOME AND SURPLUS DIRECTORIES,
Far Infermiation Send $1.00 To: Turrin Associsles, Box 2215,
Clifton. MJ 07011

FREE lisi of government surplus. Send stamp. Discovery,
Bow 437720, Ausln, TX TETAS

LOANS BY MAIL

BORROW S500-$£0.0001 "Cvarnight” On signatura. Keep
inchefinibely| Write: Action R-5, 3880 Wikkhire, Los Angehes,
CA 30010

MOMEY |oaned. Mo ome  refused. 51000000 fo
$1,000,000.00 Infe: Proyect 26, 4812 Folsom Bivd, Suite
J00P, Sacramanto, CA 5816

$500-535,000 Ioans. Self Address Enwelope. Prospar, PO
Box 330-PA, Mound Sinai, MY, 11768

MONEY Frobdems? Free Book describes Loans, Cash,
Governrmant Granis, Cther benaefits, available 1o individuals.
Wie: Associxles, Box B8-Ad4, Brookiyn, New York 11235

BOAROW S26000 “ovemighl ™ Any punpots. Keep
irdedinitely! Fres Aepon! Success Resaarch, Box 19738-AR.
Indianapalis, IN 48218

BORAROW §1.000-5100,000 OVERMIGHT, Rush stamped
envlope: Finance, 24049 17h Street Terrace, Leavemsorin,
Kansas BHOER

COMPLETE MONTHLY MORTGAGE PRINT-DUT. Plus
“Waluable Money Saving Advice™. Send Your A FR. Tarm
mndd Loan Amount for Computation: $7.00: Details §1.00
REFUNDABLE. Dianne Field, 843 Palmer Road, Churchyille,
NY 14428,

PERSOMAL lucky numibers! Send Birthdaie phes 5200
C.5 Novelty Co., P.0. Box B98P, Derver, CO 80201

AMOATIZATION Schedules - Send logn datails. $5.00. Box
A2, Marcarville, N.J, B8519

KODAK Film Frow Froe Delasls, GLH, Lid., Box BDOD
Dowiners Growve, IL BO515

B4 CELEBRITY MPERSONATIONS Answering Machine
fun, gift. Information 1-800-624-08594 X 860,

HEED Money? Free Book dalalls Cash. Loans, Goven-
ment Grants. 9% eligible—ragardiess of past cradit history,
Write: KPA, Box ITI-EMM, Wondrmeam, New York 11538

BORROW $100-5100,000" Instan Reply! No Co-sagnars!
Push Slamped Ervelopa! Financial, P.O. Box 1687(P),
Richardson, TX 75080

QUICK Cash LOAMS! Write:
Pinconning, M| 48850

FICPA. P.O. Box T4B,

BORAROW S500-525000 By Mall
J455-PM. New York, NY 10163

STUDENT Financial Aid available 1o §10,000! Studen Aid,
11314 5. Brand-5. Glendale, CA 81204

{Continued on next page}

Wirite: Elita, Box




LOANS BY MAIL
o [ S
12%% VISAMC Yas 12%9% FDIC Insured Banks. Details
5595 1o0: Don Wagler, POB 06035, Poriland, DA 97208

WANTED MISCELLANEDUS
e e —
BUYING Tungsten Carbide, Tungsisn, Molybdanum,
Silver Salder, Silver Contacts, Gold, Platinum. B00-321-6914
Ohio 216-531-8X33 collect.

GET §1000 CREDIT irmediabaly, Mo credd check or
securily depodil. Not informaton. Actual credit hna. {(415)
TEI-S396

GOLD, Siker, Platinum, Mercury, Tamalum. Samples
Evaluated Frea. Ove Assaying Service. Call Wholesale
Tarminal Tell Free: 1-800-832-1010

¥iSAA Obteined Easily! Free Detads! Credil-PM48S, Box
2238, Sandushky, OH 44870

UHLIMITED MOMEY AVAILABLE! Parsonal, business,
dent coneolidation, marlgages, Global, 5832 Diggers Lane,
Baitimare, MO 21227

1247 CAMADIAN PONTIAC Full-line Sales Color Brochure
Wanted: I'm looking fov 1847 Canadian Pontiac full-line
color catalog, Mo, DEEST, Dated 547, Afred Shenman, 247
Parkview Ave, Bronaville, New York 10708

HEARING AIDS

NEED VESA CARDT Mo Credit 7 Bankrupt 7 Wiite. Johnson
Enlprprises, Box 39168-HT, Washirglon, D.C. 20016-8169.

FREE MICNEY! $300000000 Gheaway, Granis. MNever
rapay. Daetails $1.00. Jakis, Box J0BEPMS, Seminole, FL
ansa2

WANT VISA? Been Respecied® Divorced? Rush SASE.
Financial, Box 11480-PB, Washington, D.C. 20008-0650.

BORROW 3500-840,000° "Ovemight’” On signatune, Keep
Indedinitety! Write; Action R-4, 3660 Wikshire, Los Angeles,
G 80010

WANT MAJOR Credit Cards? Have Bad Credl? No
Cradit? Write: Fingncial, Box 39189-LG, Washington. D.C
20016-9169.

VISA OBTAINED =asdy!| Send SASE. Parks Enlerprises.
Box 11047-F). Washingion, D.C. 200080247

DIVORCE

WINMING  Information %200 MEN'S  RIOHTS
ASSOCIATION, 17854 (Lyona), Forest Lake, MN 55008

HUGE SAVINGS Eliminate Dealer Markips. Free Trial,
Baitarias Wholesale Torms Arranged. Casll Toll Fres §-800-
F2H-1212, Of Write: Lieyos-PMC, Rockford, IL 51910

FREE HEARING A} CATALOG- Save ' by malll Write:
"Mbpneyiavers”, $530FM-5, Langdon, Sepulveda, California
H1343

SAVE 5200+. Modemn name-brand aids Emprove
undersi . W Salesmen., Free Trial. Free Catalog J&M,
Dept. 122-R, 329 Third, Dexalb, iL 80115,

TOBACCO

QUALITY CHEARS - SINCE 1915 Cellophanes Printed
Wilh your Marma, Slagan, ete. Bonus Otters. Free Catalog.
Swann, Box 22966, Tampa FL 33622

DO YOU chew Tobacco? Sampiles $1.00. Write: Fredco's,
Drescan, Tennesses 30225

CIGARS BY MAIL—SINCE 1934 Domastic and Imported,
Free brochures. The House of Delmage, inc., PD. Bon
22T08, Tampa, FL I3622-2TDE

ROAL Your Own Cigarette Tobacco. Fres Gatalog Green
River Tobacco, Box 1313 PM, Owansboro, KY 42302

BIBLE Questions answered. Stamped envelope. Bylon,
KT1ET Bentler, Debrod. Michigan 48218

REMAILING SERVICE

SCIENCE & CHEMISTRY

COMPLETE Catslog 5700 Barga Lists. Laboratory
Sales, Box 161A, Bereghion, MA 02135

FREE Remail-Forwarding. Brochyure Write: MLCR.S., Box
850, Dearborn, Michigan 48121

TRUSTWORTHY {orwarding. Stamped remasds §1.00
Diamond-H, Box 1204, Caddo, Tewas TEI29,

COMFIDENTIAL Mait ReceivingForwarding Mail Drop,
Box 18023PM, Driando, FL X2060

UNLISTED ADDRESS Discreel and confidential. Fiemail
$1.00 Single. Mail Forwarding Service, BOSD 5. Main
Howsston, Texas TT025

BUY ANY METAL CHEMBCAL Anyihing $3.00. Scientific
Sales, 3276 Yonge St Toronto, Ontario Canada M4h-ZLE

LABORATORY CHEMICALS, GLASEWARE—
APPARATUS. Catalog §1.00 HAGENOW LABORATORIES,
1302 Washington, MANITOWOG, WISCONSIN 54220

CHEMICAL CATALOG Lab Equipmeni-Glassware £3.00
Relundable. Scientilic Supply. P.O. Box 460, Rangar, TX
a4

FORMULAS, PLANS, ETC.

RECIPES, CODKING, ETC.

CHIL! for the best recips ever. Send §1.00 SASE: RR#T,
Box 251, Worihwille, KY 41068,

SOURDOUGH recipes, starter pancakes and broad $4,00.
Janice, Ried, Box 408, Cass Lake, Minn. B6E33

55 CHICHEN Racipes Or 43 Bhrimp Pecipes. $4.00 Each.
Bausyille, Marketing, Depl. B, Box 581, Stone Mountain, GA
30068

TUP CAKE Friends will beg for recipa. $2.00 Stamped
Addressad Ervvalope. Lily Watkins, 5325 Lewnnon. Swartz
Craek, Michigan 48473

“EMGLISH HOME COOKING." Thiee delighiful
“CLASSICS.” 52.00: Dianneg, 843 Palmer Road, Churchville,
MY, 14428

138 BOUP recipes - 35 minutes or less! Hol, cold,
alcobolic, nonalcoholic. §5.98 plus §1.50 postage, handing.
Soups, P.O. Box 184, Riverion, CT 06085

GRAMDMA BESSIE'S BEST 75 recipes. $4.50. Traditions,
3501 E. Gelding. Phoenbe Arizona B5(02

CAROLYN'S Kitchen, unusual dishes made aasily with
ondinary ingredients. Book $6.85. Gonlinental Press, Box
113, Fiat Rock, i B2437

KENTUCKY DERBY TRADITIOMAL RECIPES, Darby P,
Burgoo, #5 Ditterenl. Sand £3.00 And SASE To: Moma's
Kitchens, 8512 Than Orive, Lovisille. Kentucky 80223

10 VEGETABLE RECIPES £3.00 SASE, Amick, Box 2113,
Aaston, VA 22000

HOMEMADE |rish Cream bgueurf! Oulck, deficious,
nanpansive! 3300 SASE. Blue Ribbon Recipes, P.O. Box
1314, Rivardale, MY 10471

REAL Itallan recipss 3%1.00 send SASE to: Stephanda,
9031 Tedograph Ad.. Gasport, WY, 14067

HOW t¢ make “Homemade Pizza”. Essy recipel $2.00
SASE. PLD. Box 3, Fenlon, MO B30286

HAMBURGER Main Meal Pacipes. 8300, LSASE. Box
1995, Baylown, TX TT521

WY Chickan Racipes $4.00 io: Ginny, 11450 Polter, Bear
Laka, Michigan 49614

WINEMAKING, m= ETC.
WINEMAKING—BEERMAKING—GASOHOL. Fron Supphy
Calalog. Yeast Equipmend Continental, Box 188PM,
Casselbarry, FL 32707

NEW AMAING WINE THERMOMETER. FREE INFO.
Aoyal, Box 47086, Chicago, Il S06a7

FREE Beermaking Catalog. German, English Maits,
Monayback guaranes. HOMEBREW, Box 158M, Hashett,

MEXICO Ramails $200. Browder, Apartado Postal 5-218,
Mexico, OLF

ANY Formula §10.00. Catslog $2.00. J. Belforl, Box 568,
Chicago, 60630

FREE Detmils® Postal Shoppe, 396 East 500 South, Salt
Lake City. UT B4111

SECURITY, Gonfidentiadiby. Datails Comsumar
Warghouse, §312 Pacific #5008, Steckion, GA 95207

SAM FRAMCIZCD: 4 Scenic posicards $2.00. You stamp,
wer remail froe. Stirmpad |eliers remailed 51.00 Hadley, 18
Caldarnia. Suite 205. San Francisco, 34111

STAMPED PRemails $1.00. Tennessesans Excluded.
SECURE, 6138 Mew Beaver Greek, Knoxvdle, Tennesses
arn

RECENNG Torwarding. §1 single. $30 annual drop. §50
Imgal address. GMA, Box 588, Santes, 5.C. 29142

CONFIDENTIAL FORWARDING. Remails 3100, Box
BTXEIE. Canlon. Mschigan 48187,

FREE PACHETREMAILS! CONFIDENTIAL ADDRESS.
Fiyimg Fangers Business Services, 4506k Stearns, Valrico, FL
F3554,

MONEYMAKING CHEMICAL FORMULAS—THOUSANDS!
CATALOG 8500 (REFUNDABLEE GWA3J, Boex 193,
Brookfisld, Wescongin 530050153

ANTIFOULING Marine Paint Compounding, knstruction
manil $14.95 Details free. Willm, Box 1558, Vailay Canlar,
CA 92082

CLEAR pool water for undes $25 yearly, delails 510,00,
Eme Enterprisas, Box 453, Mapanes. Oniano, Canada KTR
3Bs

SPECLAL SERVICES

INFORMATION On  amihing. Ferguson Research
Spechalizts, 60-15 Woodside. Woodside, Naw Yok 11377,

POMWER failure light Swilches ON whan power iails.
Spactal $12.95. Oscar Prodwcts, 22068 Victory Bhd., Sulte
101, Woodland Hills, CA 81387

HEALTH, VITAMINS

FREE dwtails. Tnpple C Remailing. 7713 Springwood, E}
Paso. Texas TE825

REMAIL Sarvice - Siemped remails $1.00. Choice of NYC,
Boston, Phila, DG Send o, MSC, P.O. Box B425,
Womissing. PA 18610

FREE Aemaslars List. Agents Meeded. PS, Box 29656, San
Antoneg, Taxas TERIF

RESPIRATORY ILLMESSES, siws.  bronchial, elc
RESPIRIZER haiping thousands breathe sasier Maedicane
Reimbursable. Trial avadable. AESPRIZERS, 474 BOYDS
SCHOOL ROAD, GETTYSBURG, PA 17325 TELEPHOME
[FAT) 334-1478

PHANTO# PAIN Ralisf. Mo Traction, Expansive Surgery or
Hospitalization. Mo GEmmicks, Tricks, Devices. Box 3787,
Edmond, OK 73063-3787

MISCELLANEOQUS

18K GOLD PLATED DOG TAG, comies srgrived with pet's
name asd your phane number. Please specity. Satisfacton
guaraniesd. $4.00. L. H. Crews. 219 Larew Avenus, Beckiey,
WV 25804

MATURAL PERFOAMANCE MAXMITER Health Mind®
SewAppesrance Energy  Bookiel, Sample. Gusrantesd,
$2.65. NUTRI, Box 4X32u, Feoeral Way, Washingion B8063

FINGERNAL FUNGUST Inexpénsive natural cure. %10
Guaranbesd. HMC, Box 325-G, Rocky Hill, MJ 08553

Michigan 48840

WINEMAKERS—BEERMAKERS - Froe Catalog - Fast
Service - Largs  Seection: Krauss, Box  TESO-L,
Indapandence. Missourl 64053

WINEMAKERS—Bearmakers: Froe illusimad catalog o
supplies. Semnplex, Bor 1Z2TER, Menneapolis, Minnasola
55412-0276

MAKE QUALITY BEER, Wine Fres catalog. Village Store,
Box C-51PM. Wesipart, MA (2790

WINE'BEER MAKING Catalog: BA&J Enterprises, 1845
South 18th, Springheld, llkmnoes G703

BEER LOVERS—Brew your own. Delicious! maxpansiel
Froa Catalog. Beer Gear, Box 25003M. Lansing, Michigan
45909

BEEAMAKERS DMLY Free CatabogMewsiatier, Willianms',
Box 461MX. Oakiand, Califormia S4604

WINEMAKERS—Bgermakers Free Catalog, Low Prices
Frsé Recipes Callar-M, Box 33525, Seablle, WA 98133

BURGLAR ALARMS & HOME
PROTECTION

SAVE 51000's of dollars, gain paace of mind. Burglar
Agarm labels for autos, homes, campers oic. Samples and
mare info., send §1.00 to: Apex Burglar Spool, Box T47,
Brighton. Mich. 48116

DO-T-YOURSELF professional atarm equipment catalog
$2.00. FREE decals with firsl ordes. Alanm Comaanent Sales,
Dop't. 3560, 544 Bosion Post Aoad, Miltord, CT 06480

PROTECT HOME FROM KNUCLEAR FALLOUT construect
inexpensive elocirostalic shisld Uisa housshold [besms,
$5.00. Basrcraft Enginesring, 100 Mubart Nasnah,
‘Wiscansin 54058
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TIME MACHINE

75 YEARS AGO: May 1911

Royal racer
The Duke of Westminster
wanted something new for
the Grand Prix International
Cup boat race al Monte Car-
lo. S0 he ordered a hydro-
plane from Germany. The
new boat was a 50-ft. hydro-
plane with a 60-hp engine
that was designed to take
the winged craft more than
40 knots. The Duke of West-
minster had won the race in
1910 with the speedboat U'r-
gila, which established a
world record by attaining a
gpeed of 38 knots. The more
advanced boat died in the
middle of the 1911 race,

Treasure troves

Navy Capt. John D. Craig
reported on his diving ex-
ploits. He and a erew of cam-
era men had spent yvears
making films on the sea and
underwater life, During his
adventures, Craig had locat-
ed the wreck of a 19th centu-
ry merchant ship. For days,
he and his crew climbed all
about the wreck, encounter-
ing sharks and other perils,
in hopes of finding a treasure
chest. Craig and his men did
manage to locate an old sea
locker, but all it contained
were the remains of several
broken bottles.

Compact cash
Compaet cars were coming
into popularity in 1961, and
PM asked the logical ques-
tion: Do they really save
money? In tests of 11 com-
pacts, we found that the
lighter cars did save an aver-
age of 400 in owning and
operating costs over a 3-year
period. Best gas mileage in
the tested cars was by the
Ford Faleon, a whopping
27.5 mpg. The Rambler
American was second at 24.5
mpg. The mileage game has
brought us to where even
today's larger cars yield
good mpg.

Smaller proved much better.

SOYEARS AGO: May 1936

25 YEARS AGO: May 1961

Two for one

Take a close look at the loco-
motive above and you'll see
two locomotives linked to-
gether. The Atchison, Tope-
ka and Banta Fe railvoad ex-
perimented with the idea in
1911, seeking greater power
for long hauls, The idea was
dropped alter the double-bill
developed welding problems
and began to fall apart st the
seams,

Tankful flight

In 1936, inventor Walter J.
Christie proposed bolting a
tank to the underbelly of an
Army twin-prop plane. The
photo above is hiz own com-
posite, Early tests failed to
produce the first armored
cavalry. The coneept was
tried later, when tanks were
loaded inside planes.

Ears to hear

NASA's first advanced an- |

tenna was a giant Lazy Su-

san with receiver prongs ar- |
The |
operating at the |
Virginia, |

rayed around its disc.
antenna,
Wallops  Island,
rocket-launching  facility,
was designed to replace the
heavier and larger dish an-
tennas. The 33 antenna ele-
ments followed a rocket by
rotating during launch. Its
main weakness was interfer-
ence. [t couldn’t pull in a
strong signal. But it led to
the multiphase radar, which
does an admirable job of
tracking rockets today. PM

Church key

Why do people fall asleep in
church? A 1911 report by an
engineering consultant sug-
gested bad lighting. The big
mistake, the engineer noted,
was the widespread use of
unshaded light. The glare
“excites the optic nerves,”
he said, and this leads to

sleepiness. Churches today
use a range of lighting fix-
tures. Some folks still doze.

Tennis anyone?
Tennis pro Ellsworth Vines

Jr. mave POPULAR MECHAN-

108 readers tips on master-
ing the game. Don't try to
knock the cover off the ball,
he wrote. Don't wear fancy
ghoes, And don't loaf during
a volley, Always stand side-
wise to the net, and always
holdl your racket tight.
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Thank Dodge. And shift into
four-wheel drive.

You're geared for action. Your
Ramcharger 4x4 is built to han-
dle the blacktop and the no-top.
With the greatest of ease.

While you're at it, thank
Dodge for Ram Trac. A discon-
nect system that lets you power
your way into 4x4 right on the
roll. Without leaving your seat.
Or stopping your truck.

Equip your Ramcharger with
an optional 5.9L V-8t and
heavy duty suspension and
you've got the muscle to handle
just about anything the off-road

can throw your way.

And you can handle it in
comfort, too. Thanks to your
Ramcharger's optional super
sound system, air conditioning,
power locks and windows and
tilt steering wheel.

Thank Dodge for Ramcharger.
And thank Dodge for
Ramcharger's warranty. The
best truck warranty in America.
Only Dodge Backs Every
Truck It Builds With
5/50 Protection, Standard.
We have so much confidence in
the quality of the trucks we
build, we back them with the
same warranty we give the cars
we build. With our standard
5 year or 50,000 mile Protec-
tion Plan® Nobody else...not

Ford, not Chevy, not the
imports...does that. When we
say we build tough trucks, we
prove it

Dodge Ramcharger. The kind
of truck that's always at home.

No matter how far from
home you take it.

"NIA i Cal
*Limited warrinty on the engine, powertrain and

agtanst outer body nust-through,. Excludes leases.
Restrictions apphy. See copy at desder,

AMERICA'S BEST BACKED TRUCKS
9“0 a
TO“G" |

DIVIRIOR OF CHRYSLER CORPOR

BUCKLE UT FOR SAFETY.




CAMEL :om,_.m

Itsa iro_m

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




