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THE TASK MASTER.

Better known as the Dremel Moto-Tool” A tool
that tackles dozens of different do-it-yourself projects
quickly and easily.

The Moto-Tool is a compact, handful of power
that accepts a wide variety of bits to perform a wide
variety of tasks. From the front door to the back yard.
And everywhere in between.

For starters, you can fit a lockset in no time flat
with the sanding drum. The Moto-Tool makes sawdust
fly in places where other tools barely have room to
scratch the surface.

If the surface is metal, the Moto-Tool is perfect
for the job. Like sharpening your lawn mower blades
quickly and easily. Right in the back yard without hav-
ing to remove any parts. Simply drop in the grinding
stone and let the Moto-Tool's 30,000 RPM do all the work.
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That's the kind of powerful speed you need in

the garage to remove rusty screws from a license plate.

And the kind of compactness it takes to do the jobin a
hard-to-reach place. Just slip in the cut-off wheel
to reslot the screws. Or use the same bit to cut them
off in seconds. The Moto-Tool does whatever it takes.
That goes for working under the hood, too.
Use the wire brush to clean corroded spark plugs and
dirty metal parts. The Moto-Tool turns this task into a
quick clean-up.
It masters do-it-vourself projects all over the
house with just the change of a bit. The same tool you

used today to cut copper tubing, you can use tomorrow

to safely polish antique brass. Now that's versatility.
The Drémel Moto-Tool. Put it to the task for all
the tasks you want to put behind you.

THE DREMEL MOTO-TOOL.
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Motorcraft

batteries. ;. N
HOW THE AR
TOUGH . g

Customers who demand the most
from their vehicles rely on
Motorcraft batteries. Thats why
you'll find a rugged Motorcraft
Tested Tough or Tested Tough
Plus battery in every
tough new
Ford Truck.
They're

Ny computer-
% ' \ designed
S\ & specifically for

' improved cold-
king power.

N you're off the
road, on the water, at the farm,
or in your garage, Motorcraft
makes a quality-built battery
to get you started. And a full
line of reliable Motorcraft
parts to keep you going.

e
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EXCEEDS THE NEED
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AUTOMOBILES

52 PM’s Long-Term Test Reports
We found happiness going topless in
the Corvette Roadster, a bargain-basement
hot rod in the Dodge Shadow Turbo, and a
4x4 option In the Ford Tempo $wd.

56 Four-Wheeling Into Your Future
All-wheel drive has come a long way from
trucks to racers. And your family car may be next
with $wd.

59 Ask The Man Who Owns One
PM awners’ reports review the Buick
Riviera, Dodge Shadow/Plymouth Sundance
and Acura Legend.

70 COVER STORY —
Wilh a team of sdiaton experns . & 63 Late Bloomers
10 help, PM tackied the design of an Automakers save their best shots for mid-year
e e L introduction. We look at Ford's Scorpio, Honda's
Piper Cub for the nest dozen a Acura Legend Coupe and Volkswagen's Fox.
ﬂ'ﬁ'ﬂ?ﬁhﬁgﬂf ;_L:_“I'fp"”'“ i ; 111 Saturday Mechanic
WAlH SLATing o page 70 Learn how to prevent battery brownouts

it and dreaded no-starts.

AVIATION

70 Wings For Tomorrow
Burt Rutan and a panel of aviation experts
help PM design an affardable entry-level
sportplane for the 2 150 century.

| sciencE/T ECHNOLOGY

The latest innovations in
aviation, electronics, military, medicine,
environment and entertainment

. | ELECTRONICS

== | 66 3-DTV Comes Home
= 3-D is getting new respect with video
gear that puts you right in the act.

HOME/SHOP

76 Secret Secretary
&3 Late bloomers Use our quide to build a chest of drawers

mms and desk combination that is both

beautiful and utilitarian.

33 Outdoors 81 Screws
8 Letters 38 Home Video Chgck out our workshop quide to choosing
10 Imports 42 New/Workshop and using screws. \We cover the smallest wood
screws to the longest lagscrews.
12 Aviation 44 Inside Detroit 101 Yard Power
16 Science 48 New/Home Find out about the latest in labor-saving lawn
19 Tool Test 50 New/Auto and garden power equipment.
20 Cycles 51 Next Month ' 102 The Better Home
23 Freewheeling 109 Homeowners' Clinic Where indoor pollution comes from and what
24 Car Clinic 110 _Appliance Clinic you can do about it. Also, how to diffuse the hazards
29 Electronics 134 Time Machine of aluminum house wiring.
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INTRODUCING A
FULL-SIZE CHEVY.

Flush-mounted glass
fo reduce wind noise.
For a quieter truck.

More shoulder room,
more fotal cab room
than Ford.

Two-sided galvanized
steel rust protection
front, sides and rear.

Fuel-injected 454
V8 available in
one-lfon models.

Most VB power and
torque available in
pickups under

8,500 |bs. GVWR: the
fuel-injecled 350 VB.

Massive new frame
bigger and heavier
than belore.

Shift-on-the-fly
Insta-Trac standard
on 4WD models.

B e - f i

1988 Chevy Extended Cab. More power under
the hood, more room inside than Ford.
Welcome to the roomiest, most powerful, half-ton extended
cab pickup* you can buy — the 1988 full-size Chevy.

With the available fold-down rear seat, six adults
can sit comfortably facing lorward. There are new 60/40
split front bench and new contoured buckets available.
And behind all that room and comfort is the convenience
of a full 8-foot cargo box

Test drive this roomy, powerful new extension of
our lean new tull-size Chevy It's built new trom the
inside out. To be a whole new amimal

‘Excludes other GM products

Roomy new inferior,



LEANER, MEANER
EXTENDED.

Full-size cargo box
handles 4 x 8 paneling.

Slandard rear-wheel
anti-lock brake
systemn for stable,
smooth stops.
System operales in
2WD only.

MNew rear suspension

with loenger leal springs
4 for a 5maaj£ nd-e
o i

o - .- -~ =

Best-backed Chevys ever. Every new light-duty Chevy truck is now backed '“'“"'" o
:yngew E-yian'ﬁ'ﬂ.ﬂﬂﬂ-mile wanarrltg pmt?:t}uzan Eﬁﬁearﬂﬂﬂ,ﬂﬂﬂ-mi?e J. J t-m.l-m D

y rust-through protection. Solid proof of the confidence we have in
the quality built into every new Chevy Pickup and Blazer, mﬁ;ﬁﬂwﬁfﬂmﬁ
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Science/Technology/ Aerospace Editor; and
me, A fantastic group to gather together in
one place at one time for a single purpose
—to design a plane. The idea originated
about a year before in my offiee in a conver-
sation between Mackerodt and myself. We
were lamenting the demise of general avia-
tion. There were just no new pilots coming
along. No new planes. Entry-level aircraft
were out of date, obsolete, extraordinarily
expensive. “Why don't we design a new
plane," Mackerodt said, “something that
would be the Piper Cub of the future!”
Indeed, why don't we? As you can see hy
thiz month's cover and the story beginning

Rutan, the master, led the PM Scor-
pion design group.

ne look around the conference table in the offices of Scaled Composites in |

Maojave, California, and 1 knew. This was going to be a very special day. :
At the head of the table, Burt Butan, legendary aireraft designer, holding our
attention, telling us the way it could be. The rest of us responding, throwing out
ideas, sometimes good ones, sometimes not such good ones. Us being Wally
Schirra, one of the original seven astronauts and a longtime Navy test pilot;
Frank Christensen, the last of the independent aviation manufacturers; J.P.
Tristani, also a former Navy test pilot, currently on duty in a 757 for Eastern;
Fred Mackerodt, private pilot and public
writer for this publication; Bud Davisson,
ditto; Mark McCandlish, one of the coun-
try's top aviation artists; Tim Cole, our

on page TU, we did. With a lot of help from our friends. We think the POPULAR |

The Maojave Eight: Qldham, Schirra, Macker-
odt. Davisson (top row]: Christensen,
McCandlish, Cole, Tristanl. Yes, that's the real
Voyager behind us.

-

MECHANICS Scorpion iz revolutionary,

sporty, hot, practical, strikingly
handsome and we'd love to own it. Maybe we'll build one. What do you think?
. - » Back on the ground, we found that there's no quicker, neater way to get in
touch with a car than to drive it hard for 10 hours straight. That's exactly what
we did several months age in a brand-new 1887 Corvette Roadster, pushing the
black missile in from Detroit to New York on Interstate 80 in 10 hours. Once in

New York, the Corvette joined a 4-
wheel-drive Ford Tempo and a
Dodge Shadow Turbo in our long-
term test fleet, where it'll spend
the next several months, You can
read our initial reports on page 53,
Suffice to say now that the Cor-
vette is one of the quickest and
fastest cars we've ever tested, the
Shadow iz a fun little pocket hot

rind, and the Tempo wishes there |

was lots of snow on the ground.
« . . If you're already bored with
summer, how about a beautiful
furniture project that will not only
get you back into the shop, but
maybe even result in a family heir-
loom? Check out Secre! Secrefary
an page T6. . . . "Til next time.

2l
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When ESCORT was |
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roduced in 1978,

its radar warning was merely astonishing.
Then the improvements began

“If you can Imagine the Turbo Porsche of the
radar detectors, this Is It” That was Car ang
Driver’s verdict on the first ESCORT,

The comment referred to ESCORT's
astonishing performance, but it anticipated
something more. Just as Porsche keeps
refining its classic 911, our engineers now
have nine years of technical advancements
built into ESCORT.

More power under tha hood

While car makers talk about horsepower,
engineers measure a detector's radar-finding
ability in dB. Today's ESCORT is significantly
more powerful than the one that drew super-
latives from Car and Driver nine years ago:
10 dB more sensitive on X band, 13 dB on
K band.

Qur engineers never stop researching,
and when they make a breakthrough, it goes
into production immediately. Consequently,
ESCORT performance is always at the fore-
front. In its most recent test of ESCORT, Road
& Track wrate, ... it is highly recommended.’

Since then, our engineers have added
anextra 2 dB to ESCORT s sensitivity on both
bands. Imagine what Road & Track would say

AW,
Rashld rejection too
Of course, there's more to detection
than simply issuing a long-range warning.
The warning must be real, No false alarms,

T
AT I e ma

RADAR RASHID
Figiers 1: A digital spectrum snalpe: scanning the entire width
af K band can’l see the difference between radar and Rashid

When the FCC cleared the Rashid VR3S
collision wamning system for operation on K

band, there was no known way to distinguish
between Rashid and radar. But our engineers
came through again, Qur AFR™ (Alternating
Frequency Rejection) circuitry automatically
isolates and neutralizes Rashid signals, yet
leaves ESCORT's radar detection capability
undiminished for your protection.

The full radar report

In addition to long-range warning,
ESCORT also pioneered a full-disclosure
warning system that tells you everything you
need to know about the radar it finds. At
first radar contact, the alert lamp responds
and the analog meter indicates radar
strength. Simultaneously you will hear an
audio warning—pulsing slowly when radar is
weak, quicker as you near, then constant as
you approach range.

PowerON LED
i SEnEe

Signal Sirengrh

Adarur

ESCORT also provides separate waming
tones for each radar band, And we've added
a Mute function for your convenience: once
you've noted the waming, touching a switch
mutes the audio warning, vet leaves the
detection circuits fully armed for the next
encounter,

Character refarence

Our policy of continuous refinement has
prompted the experts at Road & Track to say,
“Externally, the ESCORT has changed hardly
at all over the years; internally, it has under-
gone several major revisions, each estab-
lishing néw performance standards in the
field:

Now...same-day shipping

We bulld ESCORT in Cincinnati and we
sell direct to our customers only. Call toll
free. Orders in by 3:00 pm eastern time
Monday through Friday go out the same day
by UPS, and we pay shipping. Overnight
delivery is guaranieed by Federal Express
for $10 extra.

Time-honored guarantes
If you're not fully satisfied within 30 days,
return your ESCORT. We'll refund all your
money, including return postage, with no
guestions.
Maore than a million drivers put their trust
in ESCORT. Yours is just a toll-free call away.

Ordar Today
ESCORT $245 (OH res, add $12 48 1ax)

TOLL FREE...800-543-1608
[ Prone Mon-Fri 5-11. Sat & Sun 9:30-6EST)

s | visA |

DY CLA
; e T P

By mail send to address below. All
orders processed immediately. Prices
slightly higher for Canadian shipments,

Cincinnat Microwave
Department OGB8T

One Microwave Plaza
Cinginnati, Ohin 45248.9502

£ 1887 Cincinnatl Micnowave. Inc.

==
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Courage
for your car.

Does your car turn into the
gutless wonder on a hill? Does it
crawl instead of climb? Do you
press the pedal too much for too
little acceleration?

Your car's lack of courage could
mean dirty fuel injectors are rob-
bing it of power.

But one bottle of STP® Super
Concentrated Fuel Injector Cleaner
quickly dissolves deposits and
unclogs grimy injectors. It helps
restore lost power and &
improve acceleration /J
Helps eliminate
tough starts and

rough idling, too. \/
So take heart. A

dose of courage might

be all your car needs to perform

better.
8

Letters
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Surfacing For
A Snapshot

most intriguing thing about your

April submarine cover was the fact
that the photo was not a United States
Navy handout. It's credited to Skip
Gandy and is also referred to as a "PM
photo.” How did you get the closeup
cover shot and the other photo of a
nuclear-powered sub on the surface for
your excellent story?

HENRY SAAMUNDSEN
LST 1006 BEACHCOMBER
L5, NAVY, WWII

NEW PORT RICHEY, FL

All it took was pinpoint novigation,

subs in the photo on page 89,

The subs are not Victor Ils, but are,
right to left: a Whiskey S8, a Juliett SSG
and a Golf T SSB. The sub at the left also
appears to be a Golf [ SSB, but it is too
far awav to tell exactly.

| also can identify a Kynda CG in the
background, but the other two ships
which appear to be another Kynda CG
and a Kotlin DD are too cropped or
obscured to allow positive identification.

CHRISTOPHER P. CRAWFORD
INTELLIGENCE SPECIALIST
FIRSTEURLANT 0774, NASJAX
LISNR-R

| must object to your using the sentence
“America's newest submarines pack the
speed and technology to win a war” as
the introduction to Run Silent, Run
Deadly. It perpetuates the fantasy that
it is possible to win a nuclear war. The
truth is that if any Trident sub ever uses
its missiles for any reason, there will no
longer be a United States of Amernica,
and perhaps not even a human race. The
present nuclear standoff is dangerous
enough without reckless talk of “win-

which is routine for the U8 Navy, but | ning" nuclear wars,

was not routine for the
pilot of our chartered

GEORGE JEDDELOH
GRANTS PASS, OR

helicopter—at least not
when the navigating
invelves finding a pin-
potnt on the ocean 42
miles off Cape Canay-
eral. As we hovered af
the right spot, we wail-
ed for the right time—
the time the US. Navy
said the USS Nevada
worldd surfice and give
us a half howr of shoot-
tng. At precisely the
prearranged  time, a
spot on the surface of
the ocean began to swell
and Capt Williom Stome'’s sub broke
the surface. Using VHF radio commi-
nications, we coordinated our swoops
with the Skipper's porpoising and got
a fobulous “take.”

All the while, the Nevada never devi-
ated a degree_from its mission: steam-
ing to the Indian Ocean.

I thoroughly enjoyed Run Sileni, Run

Deadly (page 86). Lt. Southard present-

ed an excellent, unclassified explanation
of the Navy's nuclear submarine fleet,
LT. R.G. THOMPSON JR.

LS. NAVY

CHARLESTON, SC

The excellent photography on vour April
cover and the subject of “America’s
Nuclear Stealth Subs™ prompted me to
buy the issue. The story was terrific,

While the survivability
of a bmited nuclear
war combinues to be de-
bated, the Pentagon has
worked oul o plan for
the United States (o
“survive” and win such
a conflict. ft would be
horrible and, even in
victory, life would be
severely  altered  for
those who did survive,
But we must face the
unthinkable and re-
member that we have

never been o nation o just give up.

The Sound Of Music
As a professional musician and do-it-
myselfer, [ enjoved your article on elec-
tronic music makers (Ome-Man Band,
page 106, April "87). | must point out,
however, that the Simmons SDS 1000 is
not exactly an amateur nstrument.
Price considerations aside, it requires a
knowledge of musical synthesis, as it's
fairly complicated to operate. All in all,
the new electronic toys are making
music available to everyone, and that's
something that 1, as a professional, like
to see. Hopefully, it will encourage more
people to patronize live music. Support

the arts, folks. Kiss a musician!
Love your mag! Keep up the good
work! FRED WELDON
ALBUQUERQUE, NM

| but let me properly identify the Soviet |
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ll vou're lucky enough to be
driving around in a new VW
Fox wagon this summer,
vou're sure to hear a “tally-
ho!" from admirers of the
car—probably envious future
owners who are still waiting
to take delivery. Obviously,
YOUr Wagon was on an early
shipment from Brazil, where
the wagons were last to join
the 2-door and 4-door models
on the assembly line. Since
early spring, dealers have
been taking reservations
(“leave a deposit and we'll call
vou") for the only 2-door
wagon in the country and the
only one under 7000, Our
guess is the wagon will be
mare popular than VW antici-
pates, It's not a classic, low-
glung sportwagon, but a
sporty wagon it 5. VW's

Fox cargo volume Is 1.8 o ft.
when the rear seat is folded.

| automatics on Foxes,

VA Fox GL wagon joins 2- and
4-door sedars in the lineup.

strong, 1.8-liter fuel-injected
Four is an 81-hp powerplant
that guarantees  O-to-60
dashes in no more than 12
seconds. And independent
suspension and 7U-series ra-
dials keep the vehicle square-
lv on its feet. Front disc
brakes and rack-and-pimion
steerng are standard, as is a
4-speed manual gearbox (no
rE--
member). And be sure to

| check the GL's standard fea-

tures. Velour upholstery and
full carpeting just start the
list. That should dispel any
suspicion you may have had
that the GL wagon is VW's
ploy to corner the pizza deliv-
ery market.

XT spaceship
Subaru's launch of the XT
into higher orbit for 1987%
overlooked one addition:
heat-resistant, ablative tiles
for the nose cone, The nose
did get another reinforce-
ment, however: a new bump-
er that increases protec-
tion and deflects
up to 2.4 in. be-
fore deform-
ing. And it's so
well integrated
mto the front-
end styling that the XT re-
tains its slippery 0.29C,. The

XT pulls more Gs, too, as a
result of boosts to the turbo
and normally aspirated 1.8-
liter ohc opposed
Four engines. Hp is
115 and 97, respec-
tively. Power is
coupled to the XT's
drivetrain through a
new 4-speed elec-
tronic automatic
transmission, called
4EAT. It improves
performance  and
economy, and
“power  pattern”

Demand and Full-Time 4wd
svstems let you blast off
down the most vicious roads.

lets you shift for subaru redesigned XT module so com-
sporty driving. On- mander and crew can take higher Gs.

Power Parts

Healthy horsepower num-
bers are respectable again.
And a whole new herd of VBs
are under development to
crank "em out. While you're
waiting for NMissan's small-
block V8, you don't have to
sit idling. You can swap hard-
ware on your current or clas-
gic Nissan—1600 sports car,
sedan or truck. You can run
faster now, The 66-page Mo-
torsports Catalog—the big-
gest ever for Niszan with
more than 1800 parts—is
now at dealers for $10.

Or you can order directly

Nissan
Dept., P.O. Box 191, Garde-
na, CA 90247,

from Matorsports

Vive Citroén!

Oui, oui, the Citroén is being
imported again—from anoth-
er planet. France.

Swift and surreal, the CX
is a cultural artifact. After
they made this one, the cre-
ators probably ate the foie
gras mold and hydropneuma-
tically hummed down the
road in a revene scored by
Erik Satie.

The reappearance of the
unigue Citroén is courtesy of
Cx Automobiles, Inc. (Box
325, Lebanon, N] 08833).
The independent importer
federalizes the CX model for

emissions and safety and dis-
tributes the car through sev-
eral dozen dealerships. Price
of the sedan starts at
529,800, with an easy
$10,000 added to that if you
order ZF automatic transax-
le, cruise control, electric
sunroof, leather mtenor and
CD player. Also available is
the CX Estate, or station
wagon in American English.
Smart stuff ke antilock

brakes and dual air-condition-
mg units are other options.
But remember, you can buy a
CX only if you have a high 1Q),
or Idiosyncrasy Quotient. PM
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Aviation

BY FRED MACKERODT

Piper Then And Now

from 1949 to 1983, When the
line finally shut down, these
180-hp Cubs sold for £55, 000
each.

S0 what can these two air-
planes have in common?
They both were and are tre-
mendous sales successes,
because they were and are
the nght products for their
respective times. They cap-

= | lured prospective owner's in-
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maintain powerplant—and a liberating simplicity.

Piper Malibu: 50 years later and again Piper comes up

with the right airplane at the right time.

| What do the Piper J-3

Cub and the Piper Ma-
| libis have in common? At first
| glance, nothing more than
their first names and the fact
that both of them are single-
engine airplanes. But as air-
planes, they couldn't be more
dissimilar.

The Malibu will cruse at
25,000 fr. at 250 mph. The J-
3 is more comfortable at 65
mph, and if all of the owners
I've spoken with are telling
me the truth, it's normal op-
erational altitude is more like
| 500 ft. The Malibu will haul

six people in cabin class com-

fort. The J-3 will carry two,
but no Weight Watcher candi-
dates need apply, and as far
as comfort is concerned, just

petting in is like trying to fit &
pounds of round bologna into
a square 5-pound bag. The
Malibu is pressurized. The
Cub is the opposite of pres-
surized—in fact, it's closer to
open cockpit in ambience.
With the notable exception
of the F-16, Malibu is the
ultimate single-engine  air-
plane made today. The J-3
wasn't ever near the ultimate
performing aircraft, even i
the "30s when it was new.
Inits day, the J-3 ranged in
price from $999 to a top of
$2000. A fully equipped Ma-
libu costs $400, 00G0—200
times as much as the J-3 in its
most expensive iteration.
The Super Cub, which suec-
ceeded the J-3, was produced

terest with honest claims of
performance, and delivered

&| that promised performance in

day-to-day use.

They also almost shared a
less-than-happy distinction:
The Piper J-3 was Piper's
first airplane. The Piper Ma-
libu could have been Piper's
last. It was touch and go with
Piper Aircraft for a while,
with the accent on go. One
scenario had parent Lear-
Siegler folding Piper or sell-
g its assets, including nights
to the Malibu, to another
manufacturer.

But now word has come
down that all of the assets of
Piper have been sold to a
California entrepreneur
named Stuart Millar. A long
time Piper devotee who first
soloed in a J-3 and now flies a
% Piper Aecrostar, Millar says
that he will keep Piper m
business as Piper Awmrcraft
and, in fact, is looking into the
possibility of manufacturing a
full ine of general aviation
aircraft. We wish Millar well
and hope he will be able to
save Piper and the fantastic
Malibu from going down the
proverbal tube.

One Fun
Investment

You say you don't have
£400, 000 for one of the last
Pipers? Well, how about
#4000 for one of the first?

I'm told there's a basket-
case J-3 up around Buffalo
someplace that can be had for
that low figure, less engine
and front cowling.

But I'm alzo told that you
can get a fairly decent J-3 for
between $5500 and $7500.

And vou can buy one in
nearly mint condition for be-
tween 10 and 15 grand. Of
the 14,125 Piper J-3 Cubs
built, about 4300 are flying
today, kept in the air by avid
enthusiast owners and com-
panies like Univair Aircraft in
Aurora, Colorado, which
manufactures new parts for
the Cub.

If you're in the market fora I

good, usable airplane that will
go up in value each year you
own it, look into latching onto
aJ-3.

The only question you have
to answer is whether you
want to buy one restored or
do the restoration. Glenn
Rizner, the director of nfor-
mation services for the Air-
craft Cwmers and Pilots Assn.,
just finished restoring the yel-
low Cub seen on these pages
and has some tips. Glenn's
plane—with serial No. 13375
—started life in February
1945 as all J-3s did during
World War Il as a military L4.
One of its 16 prior owners

{ Pleaze tim fo page 15)

Details of the exquisitely restored Cub, from the top left and moving

| clockwise: Original instruments let you know the VFR basics, an
engine meant for flying low and siow, elemental cockpit controls, and
I the lower right. fabric and dope tall section.

12
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Scientific

In tests of exercise efficiency at 8 major
university, Nordiclrack burned more

calories and provided greater aerobic
workouts.

Rank of Exercise Efficiency
1. NordicTrack X-C Ski Exerciser
ne
4, A Shuffle-Type Ski Exerciser

MordicTrack’s higher oxygen usage tast
scores show that more muscle mass is
involved in the exercise and more
calories are being burned,

It's Only Logical that
NordicTrack Would Get
the Highest Scores

* becauvse NordicTrack is more complete
than an Exercise Bike.

Adds important upper body exercise.
Provides more uniform leg muscle
usage.

¢ because NordicTrack is more thorough
than a Rowing Machine.

MNordicTrack's resistance is proportionad
according 1o the individual muscle
strength—no major muscles are over-
stressed or under-worked.

+ because NordicTrack has inertial
resistance not available ona
Shuffle-Type Ski Exerciser.

Other ski exercisers use less efficient
frictional resistance with a resultin
calisthenics-like fealing. NordicTrack's
unigue flywheel resistance for a life-like
feeling of smoothness and continuity

is matched only by real skiing.

Burns Up To 600 Calories per
20 Minute Workout

Free Brochure, and New Video! &5

800-328-5888

Minnasots G137 -448-G087

NoraicTrack

141PM Jonathan Bivd. M., Chaska, MN 55318
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converted it back to a J-3, although
today that would not be advised. The
L4s in their original military dress bring
much more than J-3s on the market.

Rizner says a special rule applies
when you're restoring an airplane. He
calls it his “times four™ rule.

The restoration will always take four
times as long as you estimate and cost
four times as much.

Glenn has the figures and the bills to
support his rule. He bought the Cub
damaged for $4000. He estimated it
would cost $4000 to restore.

[t wound up costing $16,000. He also
figured it would take a little more than a
year. It took almost five.

Would he do it again? Sure. “There
are a lot of things you can't add up in
dollars and cents. | leamed a lot while
restoring my airplane, like working with
fabric and dope. And [ met a lot of great
people, like Clyde Smith Jr., who proba-
bly knows more about the ]-3 than
anybody in the world.™

Clyde Smith Sr. was one of Piper's
first test pilots, and both father and son
live in Pennsylvania near Piper's old
Lock Haven facility.

‘This is also the site of the annual Cub
convention, Sentimental Journey (July
10 through 19 this year), which in 1986
attracted 252 airplanes. Clyde Smith Jr.,
who is one of the organizers of the
event, estimates they will have five
times as many planes this year.

For more information on owning a
Cub contact the Cub Club, P.0. Box
2002, Mt. Pleasant, MI 48804,

New Answer For Ice

We were level at 10,000 ft. in Aztec
MBT7A last spring over Charleston, West
Virginia, honking on down to Nashville,
Tennessee, to visit that genius of aero-
batics, Leo Loudenslager. We had just
popped into the clouds when the wind-
shield began frosting up. I turned on the
windshield heat and prop heat,

A little later, the props began throw-
ing off ice, and the noise of the chunks
slamming into the front of the airplane
made me remember that | was going to
have the Aztec repainted anyway. A
good bit of milky rime ice was forming on
the wings. | asked Center for 12,000 ft.,
which was forecast to be on top, and the
friendly controller cleared us right away.

By the time we punched out of the
clouds at about 11,500, I had to flex the
pneumatic boots twice to clear the accu-
mulation on the leading edges of the
wings and tail surfaces, and [ could see
icicles hanging down from the engine
cowlings and the wing root, which
stayed with us most of the way to
Mashville.

Airframe ice will get your attention,

especially if vou haven't experienced it
before. And when vou're in most single-
engine airplanes, all vou can do is pray
and try to get out of it by going up where
it's too cool for ice to form, or down
where it's hopefully warm enough for
the ice to melt.

But now single-engine airplanes are
finally getting protection. The Cessna
Centurion has been available with boots
for vears, and Piper's Turbo Saratoga
and Malibu have factory installed boots,
too. Now Kohlman Aviation Corp. of
Lawrence, Kansas, has gotten a Supple-
mental Type Certificate to install a
unique system on the Beechcraft Bo-
nanza utilizing ethylene glycol anti-
freeze. The TKS system, which was
designed in England during World War [1
to protect bombers, is standard equip-
ment on the British Aerospace 125 and
Cessna Citation SII business jets, and
will be standard on the Beech Starship.
But this is its first U.S. application to
single-engine airplanes,

The glycol is stored in a 7.5-gallon
bladder tank. When activated by a cock-
pit switch, the system pumps the glycol
to the porous metal panels which form
the leading edges of the wings and tail.
The glycol oozes out, melting ice that's
already formed, and inhibiting the build-
up of new ice. The Kohlman system on
the Bonanza also routes the glveol toa
spraybar on the windshield and a slinger
on the prop.

The hardware weighs 40 pounds and
the glycol mixture adds another 60
pounds of weight to the airplane. In
continuous operation, a full tank will last
three hours and the installation costs
£17,900. (For comparison, B.F, Good-
rich will install boots on the Bonanza for
BTH00.)

David Kohlman says the company
should have STC's for all current Moo-
ney aircraft by this fall. He also has an
STC for the Cessna 206. Kohlman Avia-
tion is located at 319 Perry St., Law-
rence, KS 66044,

Avionics Flash

An important item aboard the PM/Rutan
airplane design featured in this issue is
the heads-up navigation system that
integrates loran C position with a mov-
ing display of navigation aids along the
route. We've come a step closer to this
remarkable mode of navigation with the
brand-new Argus 5000 from Eventide.
The system’s extensive internal data-
base allows the unit to access navigation
information and display it on a CRT,
along with a representation of the air-
plane. The information moves along the
screen relative to the movement of the
aircraft, giving the pilot precise position-
ing in any weather. Departure, enroute
and arrival modes, along with an emer-
gency submode, add flexibility to this
unique instrument. ™
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BY TiIM COLE

Superconductors:
Early Visions

uperconductors are page-

1 news across America,
but the euphoria doesn't sur-
prise Stanford Umversity
physicist William Little.

In 1964, based on research
by Heike Kamerlingh-Onnes,
who discovered supercon-
ductivity at (" Kelvin in 1911,
and the superconductivity
theories advanced by John
Bardeen, Leon Cooper and
Robert Schrieffer in 1957,
Little proposed a polymer
that became superconducting
at room temperature.

When the United States
was taking its first tentative
strides toward the Moon,

transistor was replacing cum-
bersome vacuum tubes, Lit-
tle predicted his material
would one day lead to magic
carpets and magnetic ski
slopes, trains that would
glide effortlessly at 300 mph,
hovercraft that would float on
a cushion of magnetism and
resistance-free electrical
transmission lines.

Heady stuff in 1964, and a
bit more than Little’s col-
leagues in physics, mired in
pragmatism, could easily di-
gest, Their reaction to Lit-
tle’s hypothesis on high-tem-
perature  superconductivity
was intense, critical, even
derisive, So in a way, accord-
ing to a Stanford report re-
cently released on Little's vi-
sion of superconductivity
from nearly a quarter century
ago, afl the excitement over
high-temperature supercon-
ductivity is of little wonder,
The excitement is William
Little's vindication.

Syperconductivity  occurs
when all resistance to the
flow of electrons in a material
has been ehminated. Kamer-
lingh-Onnes original experi-
ment achieved superconduc-
tivity in Mercury at 0.7°
Kelvin, nearly 459° below 07
Fahrenheit. He produced the
lowest temperature known to
man using liquid helium. At-
taining superconductivity at
higher temperatures using
liguid nitrogen would be easi-
er to handle, placing the effi-
ciency of superconductivity
at the disposal of practical
technology. Achieving super-

conductivity at higher tem-
when the technology of the |

peratures using conventional
cooling is the kev to un-
dreamed of advancements in
transportation, medical imag-
ing, power transmission and
smaller, more powerful com-
puters,

Suddenly, early this year.
scientists at IBM in Zurich,
the University of Houston,
Wayne State University and
elsewhere began to achieve
high-temperature supercon-
ductivity, moving from 40°
Kelvin all the way up to 98°
Kelvin—entering the realm
of practicality. Everyday de-
vices from hair driers to auto-
mobiles—hovering over
highways made of supercon-
ducting magnets—could be
designed to take advantage of
this dramatic development.

The metallic-oxide maten-
als that achieved the break-
through were brewed and
pressurized mixtures of lan-
thanum, copper and oxygen.

| Though brittle and difficult to

work with, the material is

being hailed as the discovery
of the decade, ranked in sig-
nificance with transistors and
semiconductors. But what
causes a material to become
superconducting? Back in
1964, Wilkam Little thought
he knew.

In 1957, Bardeen, Cooper
and Schrieffer proposed that
superconductivity was
caused by two electrons
moving in pairs along an
atomic lattice, the first pre-
senting a pathway or indenta-
tion for the second to follow,
Viewed another way, some
scientists theorize that elec-
trons in a superconducting
environment race from emp-
ty space to empty space in
the outer shell of a material's
atomic structure. Little ab-
sorbed all the existing knowl-
edge about superconductors
and speculated that a super-
conductor based on a poly-
mer with long molecules and
shaped much like the helix
structure of DNA could be-
come superconducting “well
above room temperature.”

The notion of hlgh-tem-
perature  superconductivity
broke into the light, And with
it came dramatic postulations
about powerng tomorrow.
Little's polymer had an atom-
ic structure shaped much like
a skeleton. Two electrons,
he theorized, would pass
along the spine of the skele-
ton, pushing electrons out of
the way where the spine in-
tersected the ribs. This ac-
tion of departing electrons
would create a positive field
that attracted additional elec-
trons Lo enter the spine, The
flow of electrons would flow
unimpeded. Little instantly
saw potential for this kind of
theoretical superconductiv-
ity, according to the Stanford
report. And, 23 years later,
more physicists are starting
to see Little's vision of effi-
cient, mexpensive energy for

a new age. But is anything |

ever really new?

Remember The
Killer Bees?

The voracious strain of the
African honey bee made
headlines in the late "70s us-

ing swarming tactics that |

kiled human victims with
thousands of stings. Acciden-

tally released from a Brazilian
lab in 1956, they were head-
ed north at a rate of 300 miles
a year. Panic subsided when
it was learned that the Afni-
can bees might be pacified
when they bred with docile
European bees.

But researcher Don Les-
sem, writing in fmiermation-
af Wildlife magazine, recent-
ly reported that the killer

bees have now reached
southern Mexico—and
there’s no  indication that

crosshreeding has modified
their deadly instincts.

A student in Costa Rica
was killed last July when he
accidentally stepped in front
of 2 nest. He was stung 8000
times. At least 700 deaths
have been attnibuted to the
“Africanized” bees, so named
because inbreeding has dilu-
ted—but not tamed—their
primal behavior.

The U.5. Department of Ag-
riculture has proposed stop-
ping the bees north of their
current northernmeost advan-
ce—the 135-mile-wide Isth-
mus of Tehuantepec in south-
em Mexico—using  drone
traps to capture male bees and
bait hives to atlract swarms.

Test Tube
Kittens

The pioneering use of in -
tro fertilization in producing
three litters of kittens holds
promise for propagating en-
dangered species, Scientists
at the Smithsonian Institute’s
Mational Zoological Park say
the deliveries followed two
vears of research and in-
volved several steps.

First, hormone treatments
stimulated ovarian activity in
the female cat. Then the fe-
line’s eggs were collected at
precisely  the right time.
Mext, the eggs were deposit-
ed in a vitreous vessel con-
taining a special solution that
ncluded sperm from a male
cat. The embryo was cul-

| tured and eventually implant-

ed in a receptive cat for nor-
mal pregnancy.

Scientists envision a time
when it will be possible to
collect eggs and sperm from
endanpered cats, fertilize the
eggs in vitro and implant
embryo in a more common
species. M

1&
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Tool Tests ;

Triple-Duty Drill

t first glance, the Skil

tra locks like a conven-

tional electric drill. Upon fur-
ther examination, however, |
discovered that it's actually
three versatile tools in
one—a drill'screwdriver,
hammer-drill and power chis-
el. A control-collar, located
behind the chuck, allows you
to switch easily from one

To switch operating modes,
push control collar forward and
rotate It to desired position.

function to another.

Turn the collar to the first
position and the tool is a pow-
erful %-in,, variable-speed,
reversing drill. It operates
between 0 and B0 rpm and is
powered by a 3.2-amp mo-
tor. The tool performed well
during standard operations
such as boring in wood, drill-
ing in metal, dnving and re-

It took just & seconds to ham-
mer-drill through block. Regular
drill mode took 55 seconds.

The versatile Skil Xtra tool is really three tools n one—a drillscrew-
driver, hammer-drill and power chisel. It's shown with an accessory
kit: masonry drill bit, carving gouge and rigid-blade scraper.

moving screws, hole sawing
and drum sanding. Turn the
collar to the second position
and shift into the hammer-
drill mode which features bt
rotation and percussion si-
multaneously, The hammer
action delivers up to 36,000
blows per minute to bore
through tough masonry ma-
terials easily.

The third mode, power
chisel, delivers percussion
blows only, with no bit rota-
tion. The tool accepts specal
wood chisels, scrapers, a
carving gouge and a grout
chisel. The Skil Xtra (model
No. 599) costs about $81.
Contact Skil, 4801 West Pe-
terson Ave., Chicago, IL
G646, —Rosario Capolosto

Pop Goes
The Stapler

[ recently tested a new
staple gun—the Paop
2000—and was pleas-
antly surprised by this
simple tool. Despite
weighing only 11
ounces, the tool packs
plenty of power and it
drives staples and nail-
pins {small headless
nails). The tool drives

el

Ye-in. and ¥s-in.-long
staples, and %ein.-
long nailpins. Load a
nailpin strip in each
side of the staple channel to
drive two nailpins simulta-
neously. Other features -

drives two sizes of staples and nallpins. It
features a tough plastic housing.

clude dual power settings, a
safety lock-off and a reham-
mer setting. When | tned to
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The stapler offers two power
settings: minimum and maxi-

staple into oak, the staples,
as expected, weren't driven
fully. However, a rehammer-
ing feature allows you to
drive the staples again until

proved too tough for sta-
But, rehammering drives
fasteners again until flush.

they're flush. The Pop 2000
costs about $19. Contact
Embhart Products, Box 3716,
Reading, PA 19605,
—Rosario Capatosto




Cvcles

BY NORMAN

MAYERSOHN 5

The popular single-cylinder Ducati 250 makes an ideal vintage cycle
racer. It's fast. dependable fun at a very fair price.

Racetrack Flashback

Thc trouble with most vin-
tage racing events, from
a purist’s point of view,is that
they're long on vintage and
short on racing, With strict
rules specifving stff penalties
for overzealous racers who
spin out, or heaven forbid,
bend sheetmetal, some vin-
tage car races have been
known to turn into nostalgea
parades. It's a great show of
history's famed and precious
competition machinery, but
does little to settle the ques-
tion of which is fastest when
they all face off on the same
track at the same time.

That's not the case when a
meeting of the American His-
toric  Motoreyele  Racing
Assn. convenes—it’s all-out
competition, and only the
motoreyeles differ from con-
temporary classes. A 10-
event 1987 calendar, seven
races of which coincide with
AMA Camel Pro weekends,
offers up to 12 different vin-
tage categories and recently,
as many as 200 entries.

At the top of the schedule
is the Premier 500 category,
its ranks flled by motor-
cycling's most memorable

20

names of the post-World War
Il era: Matchless, Norton,
Velocette and BSA. Promi-
nent among the competitors
is New York lawver Rob lan-
ucci, whose Team Obsolete
fields a pristinely restored
Matchless GBU. From lanuc-
c's perfectionist viewpoint,

At Laguna 5eca, racing a B5SA brings back fond memories.

arrangement. The price is
dear, though, for top line ma-
chinery—up to 310,000 for a
properly race-prepped GHU.

You certainly don't need a
Ferrari Testa Rossa or Mer-
cedes-Henz 300SLE to have
a pood time at the vintage
auto races, though, and simi-
larly you can be competitive
with far less expensive ma-
chinery at AHMRA meets. A
l-cylinder Ducati 250 has
front-runner potential on a
$3500 budget, and TID1 Ya-
maha two strokes are even
more reasonable. BSA Gold
Stars, a 500-cc Single built
from 1955 through '61, are
the most common Premier
class entry, and are available
at fair prices. Harley-David-
son flathead Twins are rising
mn popularity in this class.

A trio of Sportsmen class-

Harley-Davidson by ltaly's Aermacchi has been restored to full 1960
grandeur and was originally intended for AMA short-track racing.

the Matchless is unguestion-
ably the finest racing package
ever developed. A S500-ce
ohc single, the G50 excels
over the arch nval Norton
Manx because it is less frag-
e, easier to work on, and
does awayv with the Narton's
messy exposed valve spring

A PO

5 BY DON CREEN

es (B00, 650 and 750 cc)
represent the entry levels of
vintage cvcle racing. Rules
restrict the bikes to near
stock equipment, and tech
inspection emphasizes safety
precautions rather than 100-
percent histoncal accuracy.
Unmuffled megaphone ex-

haust systems are okay,
treaded tires are required
and  maamum-wheel m
width is limited to the WM3
size. Engines must remain
within the class displacement
limat, but otherwise, internal
modification, such as increas-
ing valve size or lightening
components, s permitted,
Triumphs and BSA 441
= ‘- -

[ =

The classic colors of a very rare
Itafian vintage GP machine.

Victors are the best choice
for the Sportsmen classes,
with the most cost-efficient
choice being a 750 Triumph
twin for the top displacement
category. Renowned for their
excellent handling, the Tri-
umphs can be found at rea-
sonable prices and spare
parts are readily available
through owner's clubs,
Already firmly established
throughout Europe, vintage
racing has been touted as the
fastest growth segment in
American cycle competition.
AHMRA (Route 2, Box 212,
Marengo, OH 43334) mem-
bership costs 520 per year
and individual events carry a
$35 entry fee. For the spec-
tator, each race is a con-
densed history lesson. A tour
through the pit area amounts
to a visual treat that can't be
equaled at any price. For par-
ticipants, it gives all the chal-
lenge of full-bore racing at a
manageable cost. ™
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oL A
DURABILITY TEST EVEN OUR
ENGINEERS HADN'T THOUGHT OF

In the summer of 1981,about a year after Mount St. Helens
erupted, a retired plumber named Dale Heikes agreed to clean
up all that was left of the Toutle River Boys Ranch. Under one
condition. Whatever he found, he'd get to keep.

Well, considering that volcanoes have a way of destroying
everything in their path, this was perfectly fine with the Toutle
River Boys Ranch. So Heikes went right to work.

One day, to everyone’s complete surprise, Heikes did find
something worth keeping. Buried, for one year in the muck that
was once the ranch machine shop, was @ a Stihl chain saw.
Which Heikes took home, washed off 47§ with a garden hose
and started. With only three 4oy sl pulls on the cord

Stihl chain saws. AP, (et

Everything you hear v
about them is true.

For sales & service see the Yellow Pages under “Saws" ar call 1-800-528-6050,

Number One Whrldwide.




ALOT OF PEOP
OUR TRUCKS OFF

When experienced riders head for a week-
end of nding, they usually start their trip in
the same place.

| Behind the wheel of an Isuzu P'UP 4x4.
- Forover 72 years, people have trusted
. our trucks when they couldn't trust the roads.
~ They've conquered African jungles and Ant-
g ﬁ%ﬁ;ﬂgﬂﬁhﬂmﬂ >CO
' evenbeeuspoﬁedmﬂmlﬂnmatetestuf
ral-a” 23
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BY WADE HOYT

Built in time for the spring auto show circuit, the Riviera convertible

sports hand-rubbed pearl lacquer, compasite headlights, a stainless-
steel mesh grille and other brightwork.

mviera sales are down. So are those of the Toronado and
Eldorado sister cars. As our Chumers” Survey starting on
page 59 shows, traditional Riv buvers think the new model is too
small and sporty. Well, okay, if that's the car’s image, why not
| sell to that image and make a real sporty package out of the Riv?
Which 15 exactly the thinking behind a convertible prototype
from Buick Engineering's advanced concepts and spedalty
vehicles group. ASC, Inc., of Southgate, Michigan, did the

urique soft-top nstallation, which combines the features of a
| manual and a power top. Cnce the top 15 released and dropped by
| hand, the power assist takes over, pulls the top down into its
well, and covers it with a hoot.

Unlike most ragtops, the Riv has a fixed-glass rear window
and a full-size rear seat from the production model. No rear seat
room has been lost to the convertible mechanism.

Equipped with the stock 150-hp, roller-lifter, 3.8-liter V6
engine and T Type suspension, lowered %, of an inch, this Riv
has performance and handling to match its good looks. Chrome- |
plated T Type wheels are shod with high-performance Goodyear
GT tires. Styling was the responsibility of Buick's Extenor
Design Studio No. 1. The last Riviera convertible started life asa |
show car, s0it's very possible that, eventually, we just might see
this new Hiv ragtop in showrooms,

e

Interior features hand-sewn | Horizontal spoiler Iz called a
leather and Lamborghini wheel. | “stinger” in design-speak.
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Briggs & Stratton Rickshaw

LIk

No, that's not its real name,
but can you think of a better
one for this 1-lunger devel-
oped for the Chinese market?
The engine—a cast-iron, sin-
ple-cylinder  job—is  actually
beng built by Briges, the

lawnmower people. The stan-

runabout fills basic
transport needs.

dard model will
s have 10 hp, but the
hugh-performance
version gets 16 po-
mes, The body-
work s by a
French company
named Gatean that apparently
makes phone booths, Cruising
speed 15 35 mph. The car s
alleged to hold four adults,
providing they are very close
friends. And, no, it will not be
imported to the 1.5, to under-
cut the Yupgo.

Some Years You Just Can't Win

In an attempt to spruce up its
look-alike car lines, General
Motors has a California Design
Center in leased offices. The
theory 15 that free-thinking
Californians come up with the
freshest new designs. But
when GM took an opbion to
buy property for a permanent

bulding, two active fault lines
were discovered on the par-
cel. California law  profubits
bullding on an active fault,
which 15 defined as one that
has moved within the past
11,000 vears. What we want
to know is, who keeps the
11, 000-year-old record book?

Have We Got A Deal For You!

Cars with aluminum radiators
of engine parts need an anti-
freeze designed to be compati-
ble with that metal. Today,
most are compatible. But
there are five or six other
metals found m many cooling
syetems, including brass, cast
ron, copper, steel and two
kands of solder.

Solder 15 the most trouble-
sOMme, Somelimes causng i
growth called solder bloom

that can block radistor pas-

sages. Prestone’s new anti-
frecze is said to protect all
seven metals so well that the
company will fix your radiator
if it breaks down due to coolant
fallure within one year, no
matter how old the car.

You have to buy 2 gallons of
the new Prestone and a jug of
Super Flush, Send in proofs of
purchase and a registration
ghp and you're covered. PM

Antifreeze has come a long way since Unlon Carbide introduced its
nonalcohol ethylene glycol formula in 1927 (left).

4-passenger, single-cylinder |
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Car Chinic

Stranger Than Friction

wm‘:n I noticed that the |
left-front tire of my |
1985 Dodge Lancer was
wearing bald on the inside, |
took the car to an alignment
shop, The mechanic said
alignment was okay and
showed me a bnght spot on
the chassis where the tire
was hitting. | replaced the
tire, but when [ complained
to the service manager at the
dealership where 1 bought
the car, he told me to com-

| plain to Chrysler. I did; sub-

sequently, 1 had a meetmg
with the district service man-

| ager. He claimed the tire hit- |

ting the chassis couldn't
cause tire wear—that Chrys-
ler is well aware that it hap-
pens, but it's not a defect
—and that if it upsets me |
should ease off on the steer-
ing wheel when making hard
U-turns. What nonsense. Do
you know anything about
this? SAM ABRAMS

MARGATE, FL

Ot of curiosity [ evamined
the wheel wells of a dozen
Jivd models. I couldn't find

| any tive wear of the kind

you describe, or any bright
spots, Despite what the dis-
trict service manager old
you, those I spoke with at
Chrysler  disavow  knowl-
edge af this condition, and [
have no complaints from
other readers; therefore, I'm
giing to ask for help from
readers of Car Clinic who
ournt Lancer and LeBaron
TS models. Please eram-
ine gour cars and let me
know what you find, Until
this swrvey is complete, |
have to guess that in your
onse, Sam, there's damage to

the vehicle that caused only
the left-side tive to tip in and
be rubbed, or the damaged
fire wns oversized,

Warranties:

Circa 1987
I've yet to find an article that

| clearly spells out the new

multivear/multimileage war-
ranties of the Big Three.
Could you do a brief summary
of what's covered, so we who
are thinking of buying new
cars will have prior knowled-
gE? THEODORE K. KOERNER
EARLETON, FL |

Can Tdo it? Sure! Can [do it
briefly? No! They differ |

P CAR CARE

B Perforation

from one manufacturer to | ered are the case and all

the other. That's why well
split up the summary you
ask for. Here's GM; we'll do
Ford and Chrysler/AMC in
Sept. and Oct., respectively.
B Basic coverage is in effect
Sor 12 numths or 12,000
miles, whichever ocours
first. GM covers everything
ercept tires, which are cov-
ered by tire manuyfoctiorers.
rust-throgh
corrosion protection is for
six years or 100,066 miles,

| whichever oceurs first.

B The air comditioning—the
sealed refrigerant portion of
the system, thal is—is cov-
ered for 12 mamths regornd-
less of mileage,

B Power train  protection
lasts for six years or G0, (0K
miles,  whichever occurs
firsl. Engine parts covered
are the cylinder block and
head and oll indernal parts,
intake manifold, Hming
gears, timing gear chain or
belt and cover, lyoheed, kar-
maonic belancer, valve cou-
ers, oil pan, oil pump, en-
gine mounts, seals and
gaskets, waler pump, fuel
pump, turbocharger hous-
ing and internal paris, twr-
bo valves, seals, gaskels,

B Transmission parts cou-

Still A Good Match

The hose the guy at the parts store gave you in
no way, shape or form resembled the hose you
were replacing. So you took it back, got a refund
and left the old hose on the engine. Bad move.
According to Gates Rubber Co., "As a result of
paris consolidation by aftermarket suppliers,
one hose 5 being made to it a number of

different engines; therefore, it often won't look like the hose that's
being replaced.” Some hoses even must have substantial portions
trimmed off. The thing to make sure of when installing a nonlook- alike
replacement hose is that it won't fouch a hot or moving part, or a sharp
edge. Il it does, the hose has 1o be modified by timming or bending.

= ORIGINAL HOSE _
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Il REPLACEMENT HOSE

| frternal parts, lorgue comn-

verter, vacuum modulator,
senls and gaskets, transmis-
sion mounts and, where ap-
plicable, transfer cose and
ils internal parts plus seals
and gaskels.

B Fromt-wheel-drive  parts
covered  are  final  drive
housings and all internal
paris, axle shafls, constant
velocity joints, fromt hub
hearings, seals, goskets,

8 Rear-wheel-drive  parts
covered are axle housings
and all internal parts, axle
shafts, bearings, supporis,
prupeller  shafis, U-joinis
and seals and gaskets, If the
vehicle was built prior (o
/ST, powrertrain coverage
is extended to second and
subsequent mwners free of
charge for 36 months or
60K miles, whichever oc-
curs firsk [f the vehicle was
built after 3187, power-
train covernge is extended
[ree of charge to second and
subsequent oumers for 24
maonths o 24,000 miles,
uhichever occurs first In
either case, transfer of the
warranty for the full term
Jrom ome owmer o the next
may be obtained by paying

| $100 to GM within 90 days

af the purchase date.

B Emissions  conbrol  sys-
temis parts performance is
guaranteed for 249 months
or 24, (k) miles, whichever
commes  firsl;  protection
aginst defective parts is in

gffect for five years or |

50,000 miles, whichever oc-
curs first. Theve's a fine line
betwreen a system failing be-
cause of a “performance”
deficiency or o defective

part, so if something goes |

wromg you showld pursue
the maitter. Here's what's
covered (groups of parts in
parenthesis means that cov-
erage is for 24 months or

| 24,000 miles):

{Thermostatic air-clean-

er switch, control valve arnd

associated parts); air injec-
tion reactor pump, air dis-
tribmtion units and valves;
pulse air injection reactor
valve and associated paris;
POV valve and associated
parts; EGR valve and asso-
ciated paris: choke switch-

[ Please turn to poge 26)
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THIS PRODUCT
MaY CAUSE GUM
DISEASE AND
TOOTH LOSS

Cpenha-

SMNUFF

111987 U5 Tobacco Company



CAR CLINIC
{Continued from page 24)

ex and carburelor parts;, Computer
Command Control; (eariy fuel evapo-
mtion vafve, heater and associated
condrols); catalytic comverter, catalysi
and associated parts;  (distributer
parts and associated controls; spark-
plugs and ignition wirves); fuel-tank
Siller cap restricter and vapor control
valves; evaporalive emission conbrol
carbon canister and associated con-
irols; emission rduwdhum, dumpa, Stuck uF
belts, pulleys, tubes, fittings, wiring Your cooling System maintenance program
harness, sealing devices and mount- | s jo replace a thermostal every so often
ing hardware. GM wnill make _for “rea- —ight? And whan you replace a thermo-
somalble refated diagnostic costs. ™ stal, you have to use gasket cement when
Electronic component protection is you install the gaskel—right?
in effect for five years or 50,000 miles Wrong! Using gasket cement can keep
if @ 1987 model was manufactured | the thermostat from opening, because it
valve. Take & look at the
before 3/ /8T for 12 months or 12,000 I'E ﬂ;l;a Wisk Has. Gan
miles if a 1987 model was manufac- Blok rmostat
tured after 3/1/87—a drastic reduc- | gaaler.
tion! Covered are the electronic instru- results in whal many blame on a poorly
ment panel cluster including the | manufactured thermostat. The point is that,
vacuum fluorescent cluster and any if you clean the engine and thermostat
driver information “telltales” and/or | housing mating surfaces and if you see o it
gauges; driver information center, in- that no junk gets on the thermostat, gasket
cluding displays and modules; and wmmnmmmmam
electronic heater and air-conditioning | P You dont need gaskel cement
control systems, including the tem- Faatrncatiit
perature comtroller, programmer and m‘;ﬁmmm ¥
power modile,

You know the value of having
the right tools for the job at hand,
Easy-lo-use, easy-on-lhe-
pocketbook Berryman products
are your blegprint for maximum

perlormance.

Berryman's powerlul B-12
CHEMTOOL INJECTOR CLEANER
FUEL TREATMENT Ihoroughly
cleans all internal fuel system
circuits by chemically dissolving
vamish, carbon and gum
build-ups.

FUEL TREATMENT

e AR
TEE n.._‘:!... Q‘H.:. .
Guaranteed Quality Since 1918
3800 E Ranoo! Ml Rd | .
Ariinglan, Texas 7RO i -
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Lean But Not Trim

What do you suggest | do with an
expensive 1986 Ford Crown Victoria LX
that has one “leg” shorter than the
other? Looking at the car from the rear,
you can see that one side leans closer to
the ground than the other. A ruler
confirms this. With tires inflated to the
same pressure and the car parked on
level concrete, taking measurements at
the rear gquarter panel on each side
shows that one side is % in. closer to the
ground than the other. 1 bought the car
used (1800 miles), but the dealer's reac-
tion that “this 15 not significant”™ is still
surprising. He checked the shocks and
found them to be okay.
MILTON G, JOHNSUN
ASHEVILLE, NC

Qruestion: Why would soreore tiorn in
a brand new car having driven it only
180N) mviles?

[ don't know the answer, but in light
af the fact that Ford issued a Technical
Service Bulletin (TSB) warning tha
some [985 Croum Vietoria and Grond
Marguis models had a leaning prob-
lem, 1 makes one o bl Suspicious
That TSB—86-6-11—advised dealers
o change springs for o vehicle that
leans from e to [ i

I think af this point youw showld have
at Ford dealer check the car against the
inferrmation in this TSE. And I'd also
check (o see of it 18 really a 1956,

Can’t Be Done?
My 1984 Nizsan Maxima with fuel-in-
jected L24E 6-cylinder engine hesitates
when it's cold. A diagnostic test indicat-
ed a very lean mixture—everything else
was normal. | was told by two different
mechanics that the mixture can't be
reset. JOHN W, HODGES
ROANOKE, VA

Leanness is often caused by injector
nozztes partially restricted by a buwild-
up of condaminants in the fuel The
mechanic showld use o Kent-Moore
Fuel Imjector Cleaner that pushes
cleaning agent through injectors. If

cleariing doesn't work, you need a
Maxima service manual Follow the
steps in the EF & EC section titled
“Mixture Ratio Feedback System In-
spection. " The heart of the procedure is
rigging up resistors lo override the
compiiler, so the air-flow meter can be
resel (o adjust the idle mixture The
miriure 15 adjusted when idling CO
output is between 0.2 and 4 percent PM

) YOU HAVE A CAR PROBLEM?
Suwt aak Mort adewit of, Sewd ponr guesfion fo the
Car Clivie. Papalar Mechanics, 22 West S70h 51,
New Yok, NV Jooie While letters onunol e
amierent (it ey, proilewes that are of gesernd
inferest welf be dincwssed v the column

Service TIPS

® No way is a clatter from the 5-litar HO
enging of a 1886 Ford Mustang or 1986-
BT Mark VIl LSC "normal.” That noise s
loudest betwean 1000 and 2000 rpm.
Have your dealer install newly designed
parts contamnad in the valve rocker arm kit
which goes by part No. EVAZ-6564-A.
TSB 87-7-11 is the authorizing documen.
® Should you be bugged by & no-start
condition because the battery isn't charg-
ing, or battery damage because of over-
charging in a 1886-'87 Buick LeSabre,
Regal or Electra wagon, it will pay for you
1o ask your local dealer 1o check TSBs 87-
B0-6 and 87-80-6A for installation of an
improved vollage regulator (part MNo.
1116423} and, if it's necessary, a new
altermator,

m |f you're trying to find the reason for a
brake pedal pulsation andior squeal
when applying the brakes on a 1984-'B5
Toyota Camry, you're going 1o be in
trouble If you go by what you don't see. As
of 12/85 Toyota started putting antisqueal
sprngs on production models and sug-
gests you usa them, too. The part number
for the brake pad kit that includes the
anlisqueal springs is 04481-32100,

® Wanl to stay happy with your 1987
Dodge Dakota? Then, be aware that
whoever checks the lube level in the front
driving axle shouldn't do you a favor and
fill it up because it's low. Il's supposed o
be low—io ba axact, '4 to % in. below the
bottom of the filler plug hole, Any higher

and foaming or overheating may result.

POPULAR MECHANICS » ALIGUST 15987

LubriMatic' hrand all

the hel aily mannfacterer
lubrication eguipment
s labebcation., we ok i

i ke LushriMagic” brand =i leading suioaw
hardware retsilers svervwhen

Lubrifatic (TR

27



Understand, this isn't a car
* | stereo attached to a pair of car
| speakers. This is a complete
B ¥ truck sound system designed
" ! to work as one.
It all starts in the dash

o / with a tough, 50-watt, impact-
} ¥ resistant AM/FM cassette deck
_— - And it comes out of specially
- designed behind-the-seat

speakers that pound the sound
it even reaches your brain,
it's been fine tuned by Pioneer
innovations like Super Bass,
Stereo Wide, and Front/Rear
Blend Control. The result: Your
cab literally explodes with
crystal clear sound.

ioneer’s tough new




: Denon’s Dr. Takeakl Anazawa, head of recording and engineering,
describing new microphone setups required for digitai recording.

adison, Georgia, a com-
munity of some 10, 000
souls situated an hour's drive
east of Atlanta, is a town of
contrasts and surprises.
You'll find fast-food drive-
ins astride the junction of
Routes 20 and 440, and home
cooking on the veranda of the
Fox Hollow Inn just down the
road. In town, you'll hear live
music with superb acoustics
in the turn-of-the-century
grammar school that houses
the Madison-Morgan Cultur-
al Center. As you drive the
night roads, passing horse
pastures and seed farms, the
phenomenon of AM skip
might deflect a New York
Mets ballgame and 600 miles
of static to your radio.
Madison's architecture is
genuinely what’s descnbed
as antebellum South: Many of
the homes and public build-
ings predate Sherman’s de-
structive 1864 march—and
survived it. Not far from
these landmarks of a more

pastoral time, on Monticello
Road, vou'll see an edifice
representative of our high-
tech age. It's the new com-
pact disc factory installed by

Japan's Denon, and the sub- |

ject of my visit to Madison,
Denon Digital Industries,
as the plant is called, will help
slake the U. 5. market's thirst
for CDs by producing some

18 million discs a year at the =

rate of 50,000 a day. In addi-
tion to musical titles sold un-
der the Denon record label,
the plant will custom-press
CDs for CBS, RCA, A&M
and other major labels. What
this massive production ca-
pacity means is that you're
more likely than before to
find your record store well
stocked with CDs—and the
CDs you want to buy.
You're also likely to find
those CDs creeping down to
the popularly priced sticker
of LP records, as supply
catches up with demand.
This plant opening is just

the latest blow Denon has
struck for the digital music
cause. In fact, its Apnl 15
grand opening coincided with
a significant milestone in re-
cording technology. On that
date 15 vears ago, Denon
introduced the world's first
PCM (pulse code modulated)
digital recorder capable of
high-fidelity music reproduc-
tion. It was the size of four
vending machines.

That first digital audio re-
corder was, in large part, the
brainchild of one Dr. Takeaki
Anazawa, general manager of
the engineering department

i at the Recording & Engineer-
| ing Division of Nippon Co-

lumbia, Denon’s corporate
parent. “Recording and En-
gineering"—and  the first
word in particular—is the op-
erative phrase here,

Too often, we get wrapped
upin the process of a technol-
ogy and Iose sight of its pur-
pose. In the case of digital
audio, it's possible to forget
that the hits, bytes, lasers,
pits and algonthms are just
the means to an end—and
that end is reproduction of
music as wyou might have

| heard it, live.

With guys like Dr. An-
arawa around, we're more
likely than not to get that re-
creation of the musical per-

formance when we spina CD
in the living room. This math-
ematician and physicist is
what I call a hands-on guy.

Gifted with a love and un-
derstanding of music, he gets
away from the lab and out
where the rubber hits the
road and the bullets are real
—in other words, mto the
recording stucdios and concert
halls where music is made.
Why? Because if the micro-
phones aren't set up just
right, the music will sound
just so-s0.

Digital recording, Dr. An-
azawa will tell you, is just the
storage medium needed for
sound—the best we have to-
day. Getting the sound into
cold storage is the creative
part of making a recording.
Situating the microphones to
capture the interaction of the
performers with the acous-
tics of the recording location
is what lends ambience to a
recording, the sense that it
really happened live. Situat-
ing those mic’s is an art: All of

\ digtal’s accuracy and dynam-

i range 1s wasted if the music
sounds as though it were
plaved in a broom closet.
Because digital recording
is s0 precise and accurate, it
has raised the technological
ante with regard to micro-
phone use and placement.

CB radio manufac-
turer Fox is making
citizens band radlo
easler to use by styl-
ing it like the more
famillar home

telephone.

Recording engineers almost
have to re-learn their art.
Ironically, some of the tech-
niques now being used are
throwbacks to the earlier
days of electrical recording.
But this is an article in itself,
one I'll deal with n a future
column. 5o stay tuned.

Mobile Senses

Nao, folks, CB isn't dead. But
it has undergone a metamor-
phosis of sorts under the in-

| Quence of mobile cellular
. telephones.

( Please bivn do pags S0
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Be Your Own Boss and Make

...sending
now for
your Free
Lifetime
Security
Fact Kit!

Your FREE Lifetime Security
Fact Kit tells you how to make
S18.00 to $30.00 an hour in your
own Foley-Belsaw Full-Service Saw
and Tool Sharpening Business.
Your FREE Fact Kit expliins how
you can:

—be your own BOSS!

—work full time or part time,
right at home.

—do work you enjoy and take
pride in.

—operate a CASH business
where 90¢ of every dollar you
take in is clear cash profit.

And it is so easy o learn. Foley-
Belsaw gives vou all the facts and in-
structions. No previous experience
or special training necessary. All vou
need is the desire and ambition o
be your own boss, Foley-Belsaw tells
vou evervthing yvou need to know to
be successiul.

There's plenty of business where
you live to keep you busy. It doesn’t
matter whether you live in a big
city, sm,;ﬂl town or a small farm
community.

Earm While You Leamn

You'll quickly be able to develop
the skills necessary to earn a steady
income. You'll be able to sharpen all
types of saws, garden and shop tools
for home, farm and industry.

Profits from vour Foley-Belsaw
Full-Service Sharpening Business can
provide. .

... CASH for future security

or supplemental income

... CASH for travel, vaca-
30

tions, fishing trips
... CASH for the things you've
always wanted!

And you'll be able to set your own
hours and not have to worry about
layoffs and strikes. There are no fran-
chise fees. Best of all—age or phys-
ical condition is no barrier—any age
person can succeed.

You can be like Steve Taylor of
Brookville, Ohio, who told us:

“... the first year | grossed

$21,000.00.”

Or James B. Jones, of Albuquer-
que, NM who reported:

“This past summer my sales and

service amounted fo almost

$6,000.00 a month."

But you've got to get the FACTS
before vou can ger started. 5o
WRITE NOW for your FREE Lifetime
Security Fact Kit If's vours o keep
with NO OBLIGATION,

Y/ FOLEY *_;
 BELSAL FREE
Foloy-Belaw Co. Umum

8301 Egultabde fid. S'mnff
i.mmmu?; Mo. 84120 FACT KIT
—

Falay-Belzow Lo
LT S
[1 YES, | want to know morg! Please rush

FREE Lifetime Security Fact Kit. No n;}:
pation and no salesman will call.

Ciny
1
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ELECTRONICS

{Comtinaedd froep pusge 29

Dayton, Ohio-based Fox, a manufac-
turer of mobile electronics gear, con-
tends that people are familiar with tele-
phones, and therefore ought to be maore
comfortable with a citizens band radio
that looks and feels ke a phone. Ac-
cordingly, its new CB800 has the styling
of and simple operation of a phone.

{On the lightweight handset, you'll find
only the most-used operating controls: a
channel indicator and a push-to-talk bar,
along with pushbutton electronic tuning,
imstant Channel 8 switching and volume
control. The base umt contains power
and squelch controls, and may be m-
stalled underdash or on a console. To

Subminlature Fox RX-10 radar detector has
a bracket that adapts for any site.

complete the llusion is a CB antenna
with the pipgtail look of a cellular whip.

If the new radio extends your senses
of speech and hearing, Fox's subminia-
ture radar detector can make vou seem
clairvoyant,

The ¥a-in.-slim RX-1{ measures 2%
®¥ 3% i in its other dimensions and
weighs 54 ounces, It's got X- and K-
band sensitivity. The S-sepment LED
indicator can be extinguished as discre-
tion dictates, Similarly, vou can control
the volume of the andible alarm. Power
comes from a detachable cord that ter-
minates i a cigaret lighter plug.

Mechanically, the RX-10 ($300)
boasts a versatile mounting bracket that
twists and folds to adapt itzelf to fore or
aft visor mounting, dashtop or wind-
shield installation,

Coloring Films
The ink was hardly dry on April's issue
(Color-By-Numbers, page 98) before
Congress convened hearings on the
subject of adding color to onginal black-
and-white movies. As reported in our
feature article that month, directors,
actors and other members of Holly-
wood's creative community are up in
arms over the alteration of original films.
Now, Rep. Richard Gephardt (D-MO)
says he will sponsor legislation that
would prevent the unsanctioned coloring
of b&w movies—no matter who owns
their distribution and exhibition nights.
According to Gephardt's bill, the film's
director would have the final say-so
regarding any alteration made to the

| original. We'll keep you posted.
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MNew universal remote
control operates
Drake satellite

Remote Satellite

Maost people who own satellite TV re-
ceiving gear are also likely to owna VCR
or two, and even a hi-fi music system.
For this reason, sat-TV manufacturer
R.L. Drake is now offering a universal
remote control.

The model PRC/U ($120) can learn
the commands from any of three other
glectronics components that use infra-
red remote controls,

Additionally, Drake has introduced a
new satellite recetver, model ESR2400
($1627) that's loaded with extras. In
addition to its built-in antenna position-
ing system, the new model incorporates
the VideoCipher II decoder needed to
receive scrambled sat-TV programs.

Power Phone

If you're the type of person whose home
boasts two separate telephone [lines,
vou've probably got lots of outgoing
numbers busting the seams of vour
phone book. That being the case, the
AP2002 telephone from Colonial Data
Technologies can make your life sim-
pler, for $180.

The 2-line speakerphone incorpo-
rates a memory bank large enough to
hald at least 200 of those numbers, each
up to 32 digits long.

All you'd have to do is remember the
name of the person you're calling, and
tvpe it in (up to 16 characters) on the
AP2002's keyboard.

The system works just as well if you
have only one phone line. ™

AP2002 telephone has keypad memory for
200 numbers you can dial by name.
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Recondition the furniture.
Condition the wood.

=&z

FURNITURE REFINISHER

OLD SOUTH COLUMNS IN EXTRUDED ALUMINUM CAN BE USED
TO REPLACE ROTTING WOOD COLUMNS IN 8 EASY STEPS!

. Coll 1-800-847-8874 for litercture ond

prices.

Study literature ond price sheet to
determine that aluminum columns are less
expensive ond easier to obtain than wood
columns.

. Sell spouse on all advontoges of aluminum

columns,

. Call foctory ot same toll-free number and

ploce order for columns to be shippad
immediately from stock of 50,000. Use
credit card or mail check.

. Schedule Soturdoy morning do-it-yourself

project.

Columns will orrive in opproximately 10
days.

Arrange for moral support, 2 soft drinks,
1 con elbow grease, hommer, saw, level,
and jock.

. Follow directions and install columns on

Saturday morning, eat lunch, then ploy
golf with friends.

Hotbrio Wonafoctising B.
Box 1179, Dept.

Moultri=. CA 3TT6-UTY
Toll-free 1-800-841-8674

) ROUND=
5™, B 8", 10", 12,
157, 18", 4™
dlarmeriare.
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0, & 1,

[ 1 1] SMART
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8 Long | 1/ cap and base.
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20 ({11} I TAOUBLE-FREE-will nat rot,
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Dodge Ram 100. America’s best

full-sized pickup value.

The new Dodge Ram 100 4x2 isn’t your standard bare-bones pickup. Fact is, it’s loaded
with features Ford and Chevy consider optional. Like wide body side moldings. Tinted
glass. Piush carpeting. And more. It also has standard six or available V-8 power. A big

1,420 Ib. payload and 2,500 Ib. towing capacity. And the best truck warranty in America.
Dodge’s 7/70 Protection Plan But here's the kicker. Even with all this, Ram 100’s base

RAM 100 DODGE FORD CHEVY
£TD FEATURES RAM 100 F-150 R-10
Engine 01 | &0 6-Crl
Crerdrive Trans.
{4-spoed mmanmual) Sud Sud Opt
F"nylcnd 14X s 1325 Ibs 1468 Ibs
Towing Capactty | 2500 s | 2.5001hs | 2,000 bs |
Body Side Mokdings Sl Opt Opnt
_'I"El'lnd Cilass Sud Opt Ot

| Full WheelCovers | S | Op | Opt
Tires P205/T5R15 Sud P215/75R15 Ope
Full Carpeting Sad Opt {in phg) | Opt (in phgl
Std 7/70 Warranty! Yes No No
Baze List Price"" $7,65] £9.509 $8,503

list price is only $7,653** That's $1,856 less than
Ford F-150. So buy or lease a Dodge Ram 100.
And leave the options lists to the other guys.

.

DIVISION OF CHRYSLER MOTORS

AMERICA’S BEST BACKED TRUCKS ARE RAM TOUGH

* sl on comparabily equipped b price
comparisons with stndard full-size paclupes.
**Exchudes i & destinagion change.

e T/70 porsrtrain & 7T/ 100 outer bochy
rust-through Emsted wirranty of doaler
Exchudes imports. Restrictions apphy

BUCKLE U FOR SAFETY.




Outdoors

First boat of Donzl’s new Ragazza line Is the sprightly FC-23.

o things are constant about Donzi Marine, One is that

the company is always aggressively researching and

developing eve-popping performance products, marine and

otherwise. Two is the letter “Z" will dominate each new
product name.

S0 it's not surprising news that Donzl, only two years after
being purchased by veteran marine businessman Dick Genth,
is introducing a new senes of boats, the Ragazza line. The
reason it's not surprising is that since Genth arrived, Donzi
has become a whirlwind of activity, introducing two lines of
high-performance, big-ticket boats—2Z Series and Vest Pock-
et Fishermen—plus the Donzi Dudz line of clothing and Donzi
men's cologne.

The aim of the new Ragazza line, which will be appearing in
dealer showrooms this month, is affordability without sacrific-
ing speed and versatility, First boat in the line, is the ZTC-23,
a 23-ft. fishing cuddy that was tested earlier in the year and
originally planned as an addition to the Vest Pocket Fisherman
line. The boat has since been reconfigured to conform to
Ragazza standards and has emerged as the Ragazza FC-23.
Unlike other Dongzi water scorchers, the Ragazza line will not
have Momo steering wheels and other racing/luxury features,

Ragazza FC-23 was designed to be a multi-use fishing
machine, It comes with a 260 MerCruiser sterndrive, which
gives it plenty of muscle for offshore wave busting or water
skiing. Its extra-wide cockpit offers freedom of movement to
battle gamefish, while its cuddy cabin makes it versatile
enough for families. Overall length is 23 ft. Beam is 8 ft. 7 in.
Gross weight is 3800 pounds.

Four other boats are currently part of the Ragazza line.
They are a 186 bowrider, a 208 bowrider, a 230 cuddy, and a
250 cuddy. A fifth Ragazza, the 320, is expected to debut this
month. All are part of the 1988 Donz model line,

With so much time left in 1987 it would be no surprise to
learn Donzi is hard at work on its next new product. We can
orly guess what it iz. For more information, wnte Donzi
Marine, 7000 Bradenton Rd., P.O. Box 987, Tallevast, FL
34270 or call (813) 355-9355.

E

| tion) is a production model

ELECTRONIC
CONTROL

Mgm.qr: Fnu!rrl'l'i:l:nc_fi'rm: production EFl outboard.
Mercury’s Electronic Fuel Injection

Race-proven electronic fuel
injection (EFI) is now a reali-
ty for the weekend boater.
Mercury's new 220-hp Laser
XRi (Extra Response Injec-

outhoard that for the first
time features EFI.

The Laser XRi is a 142-
cu.-in. displacement V6. At
its heart is an electronic con-

.F-‘LIEL?.‘

INJ ECTﬂRS —

)
|
! VAPOR _ ;
X SEPARATOR

trol unit that precisely deliv-
ers fuel to the engine based
on input from monitoring sen-
sors, A unique vapor separa-
tor recycles fuel vapors into
the induction manifold, so
only higud fuel 15 provided to
the fuel pump. Write Mercu-
ry Marine, 1939 Pioneer Rd.,
Fond du Lac, WI 54035,
(414) 929-5235.

Nike's High-Stepping Air Force

You feel the cushion of air when you first step into Nike Air
Max running shoes. Firm but giving. You lace them up. Youdo
a few jumps and stretches. Your feet want to run on their own.
You take off down the road and crush the heels a few times to
see if the Air-Soles bounce back. They do. You ride on the air
cushion for a few miles.
% More on the next day.
After a few weeks,
you take it for grant-
ed, but the high-flying
¥ | feeling's still there,
: %) That's the secret
__..-'"" of Nike's new, highly
touted running shoe, Af-
ter 500 or more heel-pounding miles, the patented Air-Sole
springs back to its original shape every time.

Unlike molded EVA, the primary cushioning component in
most running shoes, the Air-Sole is a gas-filled urethane |
pouch. Whereas the cell walls of EVA's trapped air bubbles
break down and compress, the Air-Sole maintains stable
support by encasing a pressurized freon gas derivative in a
tough, flexible skin. While Nike has been experimenting with
Air-Soles for eight vears, the new Air Max has a see-through
look and the largest, most pressurized Air-Sole to date,

{ Please turn to poge 35)

Nike's super-resil-
lent Alr Max

/e .w.m

Nike's revolutionary cushion of air
for runners.

LIRETHANF
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Y
W - LeweR

POPULAR MECHANICS ® ALIGUST 1987

a3



The
Inte
Window
tells all.

nt

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.

It's the exclusive Sungare
coating: it lets in the sun’s light
and heat. but reflects the heat

from your
furnace, and
the nther
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 AN T,
find out whn in
your area sells
windows and
doors with
Sungate coated
glass, just call
1-800-2-GET-PPCG.

I e o
PPG INDUSTRIES, INC.

SUMNGATE MARKETING GROUP sc.am
FO. BOX 8727
HARRISBURG, P 17105

Please send me more information on how
windows with Sungate coated glass from FPG
can add io ithe beauty, comiort and value of
my home.

—— e e e e i ———
E :
—_— e —_— — —

OUTDOORS

(LA

of Froi IR i

For Hot Times

The new LCD Watch-Lighter is the
latest in hot tech. A refillable butane
lighter with an adjustable flame 15 bult
mto a watch that not only gives time and
date, but lights your campfire, barbecue
or anything else combustible.

Outdoors watches have come a long
way in recent vears. Wildemess camp-
ers need only look at their wnsis for
determining compass direction, tem-
perature, wind speed and, now, for a
guaranteed light, even under the most
adverse conditions. To prevent setting
vour shirt sleeve on fire, the watch's
adjustable flame can only be activated by
a safety button at the side of the case.

The Watch-Lighter may not set the
world on fire, but it's certainly a hot
idea! Handy, too.

Cost is about $24.95. For more infor-
mation, write Project Imports, Dept.
PM, Suite 1200, 507 Third Ave., Seat-
tle, WA 98104 or call (403) 239-5135, in
Calgary, Alberta, Canada. (And look for
a special PM report on outdoors and
sports watches, “Best OFf Times, " in the
Seplember ‘87 issue. )

Flexi Solar Panels

Battery-charging solar panels aren't
new to boaters, but they've always been
more known for their limitations than
their applications: awkward to mount in
a safe and useful deck position, plus too
fragile to withstand unpredictable acts of
nature and man.

Solar Electric has come up with a

The handy Scout. shown In fold-up position,
welghs only 21 pounds, but lts 22-cc, 1.3-hp
motor can crulse at 18 mph.

Outdoorsmen light up their lives in a timely
manner with the Watch-Lighter, left. Boat-
ers get a charge from the sun, above, with
glass-free solar panels.

better mousetrap. The company's new
lightweight, flexible solar panels use a
special stainless-stee]l substrate that
provides necessary reflectivity, durabil-
ity and, most importantly, a complete
absence of plass.

Reliability is improved through a
stainless-steel toughness that resists
photocell breakage. The modules are
strong enough to be stepped on and
flexible enough to be mounted flush with
the deck. They are available in sizes
ranging from a 1-watt Battery Maintain-
er to a 30-watt Battery Charper. For
more information, write Solar Electric,
175 Cascade Ct., Rohnert Park, CA
Q4928 or call (800) B32-1986,

Compact Scooter

There's nothing glamorous about trans-
portation on the vast movie sets of
Hollywood. Sound stages are cavern-
ous, but they're no place for imos. So,
whenever a star, or even a technician,
needs to get from one side of a studio to
another, he faces a major hike. The
solution? A cornpact, motorized scooter
called the Scout, which weighs only 21
pounds and cruises at 18 mph. Although
its fold-up construction makes it easy to
carry and store, it's sturdy enough to
handle more than 4(0 pounds.

The spunky motor burns a gasoline
and oil mixture and has a 1-pint fuel tank.
With a steady hand on the throttle, it can
run most of the day on this skimpy
amount. But if you're in a feisty mood,
burning rubber and doing wheelies (just
kidding), the 22-cc, 1.3-hp motor will
eat up its fuel in a couple of hours,

While the closest most of us will ever
get to a movie set is a guided tour at
Universal Studios, many of us will pull
into a large RV campground or marina
and encounter the same transportation
difficulties as members of the film com-
munity. For these occasions, the Scout
is an affordable alternative at $495.

For more information, write to Video
Services Unlimited, 2720 E. Thomas
Rd., Bldg. A, Phoenix, AZ B5016 or call
(602) 224-6162. ™
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Catch the Excitement!
Today, High-Tech Joh «
Opportunities are . 1
Everywhere!

Now you can take )
control of vour future '
with NRI's newest hands-on
training and carwe oul your own
place in today's electronics world.
Select a new career field or start a
business of vour own. Now the choice is
yours. And only NRI gets you where you're
going with the lafest professional
mstruments and test equipment you build
and keep as you learn at home.

transform your computer into adadmated
testing device fwummlae.slwmuwdmdm;ﬂm

DIGITAL
ELECTRONICS SERVICING

and troubleshoaot industrial robots as you build
your own remote controlled, programmable

-
e i

mivhile robot. You get professional
instruments and up-to-date training to
prepare you to handle the technology
that's changing the face of industry today.

Install and Troubleshoot Your Own

' Home Satellite TV Equipment as
Elecironics.

fou Learn Safellite

You've seen them in backyards, beside
maotels, atop office bulldings, and in military in-
stallations— those sensitive dishes reaching out
for TV progivams, computer transmissions, data
siginals, and messages of all kinds from the
groningd number of satellites stationed 22 300
miles ahove the earth. Now NRI training can
get you in on the ground floor of a new career

No other school of its kind ® or even a business of your own in
has prepared so many people for growth field.
successful careers in electronics, NRI mms ou mﬁuﬂ%]um}-mhmﬁkem
gm?ﬂmﬂﬁlmhnmal sumer TVRO systems, as well as

the langer commercial and military

demonstrated a unique ability to f ; i
smiime- for S0 many careers ST

tant technological news, weather, national security &
dewhpmmmhaajmm l defense transmissions and all types
st Ol the leading edge #essit
ambitious people for successful Laarn to install stallite
ERRGN ki s o i f ) el systems. . .adjust, troubleshoot

SR—— ) | s electronics 7.~
new state-of-the-art training recetvers. And get “hands-on”
opportunities in today's fastest growing experience as you install your own satedlite
electronics elds l’eVOIlltIOI'I- TVRO st hat wil bring TV signalsrom
Build Your Own IBM-Compatible around the world into your home.
CﬂﬂW‘““““‘E"mM and terminals, disk drives, and more! Send for Free Catalog of High-Tech
Electronics Servicing. Yoru also build and bearn to use and service your Career Opportunities.

A brand new course for an exciting new own triggered-sweep ascilloscope, digital logic Now you, t00, can catch the excitement
field. . . servicing peripherals (disk probe, and digital multimeter ., . . instruments Just send for your free copy of the 100-page NRI

printers, display terminals, modems, etc.) used by toctay's digfital electronics professionals. High- Tech Electronics Careers catalog. See the
and the latest digital equipment found in industry When vou select NRI training in Digital future open up for you as you explone exciting
today. Job opportunities for the trained digital Electronics Servicing, you'll be preparing mwumummlhﬁﬁrhd‘ﬂ'w advancement
technician have never been greater. [t takes yourself to move into one of today's hottest —even your own business. Review ; the complete
skilled personnel to keep today's digitally electronics careers! descriptions of the training you get, the equip-
wmmwﬂmmahmm B“M?"WRP"“: “!Y““E Loiwa  mentihat malues ench cppoetiniy come o e

“”‘““‘“;}Tu*“‘ﬂ“"'““ﬁ‘ ""’,;h""‘*'" I ko By 1990, over 100,000
experience building your own IBM- 0 o : ﬂ’ .
NRIModel XT computer—complete ~ “5mart” robots will be in use, creating over ” School of Electronics

with disk drive and monitor WI'II.‘.‘I'I_'.III add 30,000 new technical jobs, McGraw-Hill Continuing Education Center
MNRI's exchusive diagnostic software NRI trains you to operate, program, service 939 Wisconsin Avere

Washingtton, DC 20016
We'll Train You For Temorrow.

.*ni'



power zoom and immediate | Surround
playback, at its $1300 list | And

price. Control

Home Video

BY JAMES B. MEIGS

ne of the hottest fea-
tures in video cam-
corders these days sounds
like a holdover from film cam-
eras: a high-speed shutter.
Several VHS and VHS-C
cameraTecorders already in-
clude this new shutter tech-
nology, and now Sanyo has
mtroduced the first 8mm
camcorder to offer this fea-
ture. These video-ape shut-
ters are quite different
from those used

Super Slo-Mo At Home

& JH.-HEL ) at '-'-iw:h the cam-
era "captures"” each new im-
age. Trying to view the tape
in freeze-frame or slow-mo-
tion is nearly pointless.

But with a high-speed
shutter, each video field con-

high-speed shutters
- for sharp slow-motion.
flying erase heads for edits.

with film movie cameras. For | tains a crisp, clear image be-

one thing, they're completely
electronic—no  mechanical
curtaing or other moving
parts. They work by feeding
the video signal from Uue s0l-
id-state mage sensor m bny
bursts of up to f;,.“;.th of a
second instead of using the
normal Yth of a second con-
ventional video.

What's the point?

These  shutters  offer
slightly sharper moving im-
ages and drastically better
slow-motion pictures when
you play back tapes shot with
the camcorder.

With an ordinary video
camera, fast moving objects
in the picture tend to blur due
to the relatively slow rate

cause it represents only a
tny mstant in the object's
travel, (Of course, this also
requires plenty of light. In
low-light conditions, the cam-
era returns to normal shut-
ter-speed operation. )

Obviously, not everyone
needs crystal-clear slow-mo-
tion m their home movies,
but | think anyone interested
in shooting any type of sport
will love it.

Imagine being able to ana-
lyze the are of your golf
swing or tennis backhand
with step-by-step video pre-
cision.

This Sanyo model (VM-10)
also includes all standard
camcorder features, such as

38

Flying Erase

Another camcorder improy-
ing the look of home movies
1s the new PV-320 from Pan-
asomic. It's the first VHS

model to include an important |

extra feature called flying
erase heads.

Long used in most profes-
sional video equipment, flving
erase heads are the tyvpe of
feature you don't notice from
outside, but that makes a big
difference in a camcorder’s
performance. Besides pro
equipment, they're a stan-
dard fixture in most 8mm
camcorders, including San-
va's VM-10,

All eamcorders and VCRs
have a way to erase a tape
before they record a new
pli:!ure on it. What makes
the flying-erase-head
system different is
that the heads that
do the erasing are
located right on
the spinning drum
with the video re-
cording heads,
Therefore, they can
erase each wideo
track with precision
just before a new one s
land down.

This means that when you
use the camcorder for editing
vour home movies, the tran-
sitions from one scene to an-
other are almost
clean. They appear without
the glitches and rainbows
that often plague home edit-
ing jobs performed with cam-
corcders that have coven-
tional, fixed erase heads,

Panasonic’s new top-of-
the-line camcorder also of-
fers a high-speed shutter and
a full complement of cam-
corder features.

totally '

Magnavox TVs: total remote
control, bullt-in surround sound.

It seems the day isn't far off
when we will be able to do
just about everything in hife
from the comfort of an easy
chair. In the world of home
electronics, that's practically
true right now. The latest
step in this direction comes
from Magnavox, a company
that has helped lead the way
in remote controls.

Almost all of Magnavox's
new TV sets operate with a
sophisticated remote system
that lets you control virtually
every function of the set from
across the room. No more
reaching behind the set to
find tiny picture control
knobs. With Magnavox's To-
tal Remote System (and simi-
lar systems from other com-
panies including RCA), vou
can adjust picture brightness,
color, tint and so on from the
position in which you normal-
Iy watch.

Mapgnavox has also un-
veiled an improved version of
its impressive Universal Re-
mote, now available with
nearly halfl of all Magnavox
sets, The new Universal Re-
mote not only controls the
sets, but it can also control
the functions of 32 brands of
VCRs and 15 types of cable
boxes—no  more  juggling
three remote controls just to
turn on a TV program.

-".f'lln'rl'-q Ferrai i“_.'vlli_.ll i)

Panasonic’s newest VCR uses bar-code scanner to program events.




THE CBS COMPACT DISC CLUB HAS THE MUSIC YOU WANT
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The oge of CD sound is here—ond you
here o proctical new way ta find the CDs
you wont, As your infroduction o the CBS
Compact Disc Cub, you con choose any
3 (s listed in this od for just $1.00. Fill in and
micd the lication—well send your (s
ond bill you for $1 You smply ogree 1o buy
2 more CDs ot regular Club prices| in the
naxt yaar —ond you may then concel your
anyfime after doing so.

How the Club works. About svery lour
weaks (13 fmes o year] youll receive the
Clutds muss: mogazine, which desaibes fhe
Selaction of the Month for your musicol
inderast. .. phus many excting alernabes, in
addition, up ko six imas o yeat, you may re-
ceive offers of Specal Selectons, wually ot
adscount off reguiar Oub prices, for o folal
of up 1o 19 buying opporunifies

I you wish b recenve the Salection of the
Mianth, nesed da nothing—it will be
shi automatically, i you preher on olier-
nate selection, or nona o ofl, i in the
response cord ohways provided and maod i
by the daote specified, You will alwoys have
atleast 10 deays in which o moke your

Selacicny with iwo rumbers conion 7 (0% ond courd os 3—30 wrile m both rembers. 8 1987 Columbila House

CBS COMPACT DISC CLUB: Terre Haute, IN 47811

decsion, If you ever receive any Salection
without having 10 doys to decide, you may
mEdurm A Of Our espeErie.

The T you order during your membes-
ship will be billed af n Chubs prices,
which currenthy are $1498 ko $1598—pls
shipping ond handling, [Muliple-unit sais
iy b somewhat higher| After completing
your anroliment ogresmant you may conced
membership ot any firme; § you deddes o
coninue os o mamber, youll bo slighble o
o money-saving bonus plan. It lets you buy
one D af half price lor each CD you buy ot

ular Clubs prices.
10-Day Free Tral: Well send details of the
Cubfs operation with your inbroduciony
shipment, f you ore not satisied for any
reqson whalsoever, just refurn everything
within 10 devys and you will hove no further
obligation. 5o why not choose 3 CDs for

mnnw.

MNCE BONUS OFFER: As o special
olfer 1o new membars, toke one ﬁwﬁﬂfa
Compact Disc right now ond pay

s o chance rorgm'ufnunh:dntﬁm ala
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Send for the iree Log Home Lovers Design
Hooklet or arder our new color Plan Book of
TERD Beeautifiil models, $6.95 ($8.95 first class
mail). MasterCard or Visa accepbed

Call toll free 1-800-558-58]12

In Wisconsin 1-80-242-1021

Dl PERAAT 1), fhis 70T Eibuart Lk W

CABLE T.V. CONVERTERS

WHY PAY A HIGH MONTHLY FEE? All
Jerrold, Oak, Hamlin, Zenith, Scientific
Atlanta, Magnavox and all specialized
cable equipment available for shipment
with 24 hours. For fast service MC/VISA
or C.OD. telephone orders accepled
(312) 658-5320 60 Day Warranty (Quan-
lity Discounts) 9 AM. 10 6 P.M. Monday
through Friday Central Time. Stamp En-
velope (60¢ postage) for FREE Catalog.

Midwest Electronics Inc.
5143 W. Diversey # Chicago, IL 60639

Na lllinois Orders Accepted

for making Ornamental
Concrete ltems

Bogk sbaut Akimnam Molds
including ower 425 designs,
prices and production trade
secrets from waorid's langest
mokd manytacturer.

v
Check or Money Order lor §11.45 {inciudes §1.50
| .'}m
cio Wellock Assodistes
Hill Rd
HH D3034

|
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HOME VIDEO
{Comtinmed from page 35)

If versatile remote control doesn't
ring vour bell, perhaps audio Surround
Sound will. That's what Magnavox has
built into three of its new TVs (two 27-
inchers and a 31-in. console). The amps
and signal-processing circuits, plus ste-
reo speakers, are incorporated in the
TVs' chassis.

To get theatrical Dolby surround, all
you need to do is add two small loud-
gpeakers for placement in the rear of
your viewing area.

Passing The Bar

Bar-code readers—the latest twist
VCR programming—might be a case of
a solution in search of a problem,

Nevertheless, Panasonic has an-
nounced two new VCRs (PV-4722 and
PV-4761) that use a special digtal scan-
ner to read time and channel information
from printed bar codes.

What's the point? In Japan, where
some TV program guides are already
published with the necessary bar codes,
it makes programming the deck as sim-
ple as waving the wand over the page.
But in the U.5., with its profusion of
stations and cable channels {and multiple
time-zones), it seems unlikely that we’ll
see a bar-code version of TV Guide,

Panasonic's new VCRs come with a
bar-code “function sheet” featuring ge-
neric codes for times, dates and chan-
nels. But will using these really be any
easier than just punching in the numbers
yourself? I have my doubts. I'd suggest
trying out the model for yourself, but I
suspect this may be a case of technologi-
cal overkill.

On Your Mark...

What's the most annoying thing about
using a VCR? One item high on most
people’s lists is that irritating delay be-
tween the time you hit PLAY and the time
the picture actually appears.

Owners of the Beta VCRs have long
pointed to this minor problem as one
more sign of Beta's technological superi-
ority over VHS. In Beta, the loaded tape
is immediately wrapped around video
head drum as soon as the cassetie is
loaded. This means Beta decks can
switch into Play without any delay. In
VHS, on the other hand, the loaded tape
isn't wrapped around the head drum
until you hit the PLAY button. So, it takes
a few seconds for the VCR to wrap the
tape around the drum.

Though it might seem silly to worry
about such a short lag, anvone who
spends a lot of time editing or shifting in
and out of Fast Forward with a VHS
VCR knows how aggravating it can
become.

After more than 10 years, VHS has
finally salved the problem. Akai has just
introduced what it calls the “Quick

Start” VHS VCR, model VS-M930U-B
(3849). By keeping the tape fully loaded
around the drum at all times, it allows a
nearly instantaneous shift from Stop to
Play.

This top-of-the-line model also in-
cludes Hi-Fi audio, an MTS stereo TV
decoder, digital circuitry for special ef-
fects and picture enhancement, and a
new universal remote control. Akai is
also offering the Quick Start feature on
two less expensive decks. Toshiba plans
to introduce fast-loading VCRs some-
time later this vear.

Digital Advance
While Akai has refined the VCR's me-
chamical performance, NEC continues to
break new ground in using digital tech-
nology to improve the video picture,

NEC's new DX-5000 offers the latest
version of the company’s digital video-
noise reduction system.
Video noise is the cause of
the random graininess and
snow that often distort vid-
eo images. This model's
noise-reduction system
helps combat noise in both

it i
“Quick Start” VCR from Akal permits nearly
Instantaneous Play/Record In VHS decks.

[ —

MNEC's DX-5000 employs digital circuitry to
remove noise, improve color in video image.

the color and the brightness portions of
the video signal. The result is a very
visible improvement in picture quality on
any tape that suffers from excessive
noise, particularly older tapes or tapes
recorded at the slowest recording
speed. Kudos to NEC for using digital
technology for more than gee-whiz spe-
cial effects.

Super Update

The “Super” VHS system reported in
June's issue (Home Video, page 21) has
armived here earlier than expected.

By the time you read this, the first
Super VHS VCRs should arrive on retail
shelves. They'll be joined by other mod-
els in September, and by the first Super
VHS camcorders.

The system, which promises 420
lines of horizontal resolution when con-
nected to a hi-res TV, makes its debut in
JVC's HR-S7000 VCE ($1200), S-VHS
decks from Zenith, Hitachi and RCA will
hit the boards soon. Next month, JVC
will bow a “Super"” camcorder with 450
lines of resolution, that uses a full-size
VHS cassette, RCA will follow with full-
size and VHS-C camcorders. ™
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High-Tech Sampler!

Thousands of Exciting Values Are Yours at Radio Shack

Budget-Priced CB 2-Way Radio
With LED Power Meter

Dynamic Mike included

FobE A # R ma

& ;m@

= Compact—Fits Under Most Dashes
= Keep in Touch for Fun and Safety

Realistic TRC-415. Never drive alone again—now you can
economically add the safety and convenience of CB radio!
Emergency assistance, direclions and road conditions are
always just a call away. Small size (2 x 4%ha x 6'=") fits under
mos! dashes. Ceramic filters for superior selectivity, Fea-
tures 4-step LED signal/RAF power meter, easy-to-read LED
channel display, automatic noise limiter, hysteresis-lype
squelch control and a jack on the rear panel for adding an
extarnal speaker. #21-1509

19995 i

Superhet Radar Detector

! o ™
JI

Best friend a driver ever had. Small enough to fit in your
shirt pocket, yet incradibly sensitivel GaAs Schottky diode
front end for maximum range. Each detector is critically
tuned by hand. Our exclusive FAST™ circuit reduces false
alarms withoul compromising sensitivity. Separate tones
and warning lights for X and K band signals. Pulse rate of
selectable tone and/or warning light increases as you ap-
gruar.:h speed radar. Panel lights auto-adjust to day or night
rightness. #22-1617

Aacar despeioes rot sold whess peofibnd. Uiss may be reguialed by stale or incal law

Wireless Remote Control System

Mever Come Home (o
A Dark House Again

3 3995

Hend-held transmitter turns on your house lights as you turn
into your driveway! Switches lights and appliances on/off
from inside or outside your home or office. Receiver/
transmitter module has an AC outlet rated at 400 watis.
Caontrols up to three more devices using Plug'n Power Mod-
ules below. #61-2675

Appliance Module. 2-prong plug. #61-2681, 12.95
Lamp Module. On/off control. #61-2682, 12.95

Wall Switch. With override, #61-2683, 12.95
Universal Appliance. 3-prong plug. #61-2684, 13.95

All Plug'n Powar™ producis are UL lisied AC. Transmater redquires battery

1

Burglar and Fire Alarm System

(2}

L

o

(3) )

-
Enjoy whole-house security with our SAFEHOUSE® parim-
eter and interior alarm products,

{1) Control Unit. Four independent burglar alarm loops, a
fire alarm loop, and a tamper prutlarr:tnun . Backup bat-
teries, extra. #49-470 .. .. ; . 159.95
{2) Four-Channel Emnrgenqr Phnne Diaier 'Mth Re-
mote. Dials up to 12 numbers. #49-432 . . 199.95
(3) High-Power, 2-Sound Siren. Loud rise—fatl or stead
sound, Weatherproof. #49-525 . ...............39.9
(4) Alarm System Smoke Sensor. #49-481 ... .. 34.95

Radioe fhaek

A DIVISION OF TANDY CORPORATION

Your Radio Shack Technology Stores have thousands of ltems in stock including
& ACcessories, wire

alactronic parts, antennas, books, tubes, hobby kits, tele
and cable, battevies and hundreds of other hard-fo-find itemsl!

Pricas apply al participaling Fadio Shack siofes and deatsrs
»CitiLing™ rewolving credil rom Ciobank. Actusl payment may vary dopsnding on balance

| FREE Radio Shack Catalog |

——

| sTREET

|
|
I
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|
|
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NEW/ WORRKRSHOP

Trim-To-Fit Doors

ere's a quick and easy

way for you to remodel
existing cabinets at a fraction
of the cost of installing new
units. Versadoor offers a full
line of solid red oak doors and
drawer fronts that are hand-
sanded and ready for finish-
ing. Doors are available in
five widths—10, 13, 16, 19
and 22 in—and five
heights—14%%, 19, 22, 28
and 48 in. Drawer fronts
come in 13, 16, 22 and 36-mn.
widths and all are 6 in. high.
Simply order the correct size
replacement door or drawer
front, apply a fimsh and mstall
—

To make custom-fit doors, first
rip the door to desired width
using a portable circular saw.

it. The WVersa-
door system will
accommodate

odd-size  cabi-
nets, too. The
doors and draw-
er fronts can be
tnmmed to ft
virtually any cab-
met. First, rnip
the door to width
using a fine-
tooth saw blade.
Then, cut off the
oak trim, crosscut the door to
length and reattach the trim
to the door's end. A 16 = 28-
in. door costs about 837. A 16

After sawing off the cak trim,
cut the door to length. Reattach
the trim with glue and naills.

The contemporary, European-style red oak
doors and drawer fronts have V-groowved sur-

faces and integral. continuous oak pulls.

»* 22-in. door is $29. A6 x
16-in. drawer front is $14.
Versadoor, Box 2959, Win-
ter Haven, FL 33880,

. x

Finally, apply a finish such as
stain, paint or vamish. Note the
continuous pull on door end.

Smooth-Sanding
Sticks

Sanding stick has tapered nose
for sanding in tight spots. Abra-
sive belts are sold In 10-packs.

Now it's easy to sand small,
hard-to-reach areas thanks to
the sanding stick kit from
Woodcraft, 41 Atlantic Ave,,
Box 4000, Woburm, MA
01888. The VYi-in.-wide =
6Y4-in.-long sanding stick ac-
cepts a Yi-in-wide ® 12 -
in. abrasive belt. The stick's
spring-loaded end holds the
belt firmly in place. The kit
($27.50) consists of three
sticks and 30 aluminum-oxide
abrasive belts. Extra belts
cost $8.50 per 10-pack.

Go-Anywhere Soldering Iron

Weller's new Pyropen is a
pencil-grip, cordless solder-
mg wron. The shm, 9%-m.-
long tool operates on hutane
and holds enough fuel for a 3-
hour job. Inexpensive butane
refills are sold at hardware
stores and smoke shops.
But, the Pyropen is more
than a soldering iron.

It can also be used as a
torch to braze metals and

make jewelry, and as a heat
gun to shrink tubing, weld
plastics and cure adhesives.

The tool comes with a sol-
dering tip, hot-air tip, torch
ejector, tip-cleaning sponge
and steel carrying case. It
costs about $61 at hardware
stores and home centers.
For more information, con-
tact Weller, Box 728, Apex,
NC 27502

Cordiess soldering ron has an adjustable temperature range be-

tween 392° and 9327

F. Several optional tips are also available.

Plug

If you're looking for

-In-And-Go Nail Driver

a quicker, easier,
more efficient way
to dove nails, then
try Duo-Fast's new
Electro-Dirive 1
efectric naller. This
easy-to-use,  plug-
in-and-go nailer
eliminates the need
for a compressor
and mr hose. The

tool (model EFN-
764) drives 16-

Electric naller provides a quick, easy way to

pauge finishing nails drive T-head finishing nails. It accepts nails
in lengths from % that range in length from % in. to 2 in,

in. to 2 in. The nails have T-
shaped heads and come in
strips of 60 nails, The tool's
easy-to-load magazine holds
two nail strips (120 nails),
The electnc naler 5 de-
signed to handle most finish-
nailing apphcations such as
paneling, cabinetmaking and
window and door trimwork.

It features a safety yoke
that must be depressed

against a workpiece before
the tool will fire. The 9-pound
tool comes with a carrying
case, safety plasses and op-
erator's manual. The nailer
costs about $695 and is avail-
able at hardware stores and
Dhio-Fast dealers. For more
information and details, con-
tact Duo-Fast, 3702 River
Rd., Frankln Park IL
60131, |
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Inside Detront

ess extreme in appear-

ance is this future Ford
Aerostar. But the changes
make the small van look more
modern than the current de-
sign. A major change is the
windshield, It wraps around
at the sides so that the trian-
gular windows can be elimi-
nated. Also new are the ver-
tical door handles that wall
make it easier to open and
close the sliding door. It is

i uncertain whether the shding

door actually operates on this
model, or is just dummied .
Note that there is no visible
shde bar along the middle of
the body. Wraparound tail-
lights update the view of the
rear. If this styling prototype

this outgrut For more lei-
surely driving, a lower-power
version of Chrysler's Turbo
11 engine will be available with
automatic transmission.
New Faces At
Chevy And GMC
| A minor facelift is planned for
Chevy Astro and GMC Safan

vans next year, a move aimed
. more at a fresh look than

Chevy and GMC minlvan: get

| toward functionsl improve- | ™ 9FWes and aerc-lights.
ment. Headlights use aero- | Ford, are slated for balance
shaped lenses, and the grille | shafts to make them run with

has a different bar pattern.
Ford has a slightly altered

grille appearance for its 1988
Aerostar van.

Grand Prix

Rollout

Final prototype testing of the
1988 Grand Prix put this car
out on the public streets
where it was seen and photo-

less vibration and noise. The
engines are top of the line,
3.8-liter models that go in
midsize and full-size sedans.
Ford will put the new 3.8 in |
its 1988 luxury Lincoln Conti-
nental, while GM has wide
applications for its 3.8. First
installations in GM cars will
be in the Electra-LeSabre-
98-B8 and Riviera-Toronado

graphed by chance. The car | lines for 1988.
is completely new, except for The balance shafts—which |
its drivetrain. Unitized body | spin at twice the speed of the |

engine in the opposite direc-
tion of the crankshaft to off-
set imbalance—are currently
used on a limited number of
4-cylinder engines by Chrys-
ler, GM, Mitsubishi and

structure replaces separate
frame and body. Front-wheel
drive with a 2,8-liter V6 re-
places rear-drive V. Inde-
pendent suspension replaces
ﬂlf: rigid axle at the rear.

is okayed, Ford will not have |
it in production before the I
1989 model year.

Chrysler’s
Hottest Engine

It will be in the Chrysler-by-
Maserati 2-seat convertible §
next fall when this made-in-
Italy luxury barge hits the |
showrooms. Maserati took §
the basic 2.2-liter Chrysler e
Four, added goodies like dou- !
ble overhead cams, 16-valve - e R
breathing and a turbocharger | New mm ua Forrrla: ermwmhm a 2.8-liter V6,
with intercooler. Output is | which it will share with fiwd Buick Regal and Olds Cutlass.,

200 hp, with 220 Ib.-ft. of
torque at a relatively slow |
3200 rpm. A Getrag 5-speed
manual transmission is the
only gearbox that can handle

Porsche. The planned use by

GM and Ford in Vs points
out the fact that those en-
gines, even with offset crank-
shafts, are not as smooth as

This is the first major
change in the Grand Prix
since 1978, and should help
restore the sporty Pontiac to
| its historic position as one of

straight Sixes or Vs,

No Surprises
. Chrysler Corp.'s new-for-'88 |
front-wheel-drive flagship se- |
dans are traditional in design |
and use mostly off-the-shelf |
drivetrain and chassis parts.
Four models will be built, twao
under the Chrysler New

1 GM's top-selling models. |

Drivers will note a tighter |
body, more supple suspen- |
sion, and a tauter, quicker
feel overall. The use of a 2.8-
liter engine, however, may |
be a mustake. Buyers will |
miss the performance of
GM's big V8s in this model. |

Vés Get Yorker brand and two as the
The Shaft . Dodge Dynasty. One engine,

o

HenmrﬂmFurﬂﬂmminhmwlllbealﬂ?w S0 model.
For 1988, the current body will get a minor grille restyle.

Two families of V6 engines, | a 3-liter V6 made i Japan,
| one from GM, the other from f Please turn fo page 47)
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Designer Label.

Most brand-name auto parts
are good. But that isn't good
enough for Mr. Goodwrench.
He recommends the designer
label: Genuine GM Parts.

GM parts are designed by
many of the same people who
designed the original parts on
yvour GM car.

They're engineered to work
together as complete units
with your GM car’s various
systems. And built to strict GM
quality standards. Including
GM Goodwrench branded
parts, which are available only
at GM dealers.

So whatever GM car you

have—and whatever GM parts
yvou need—see Mr. Goodwrench.
Mo one knows your GM car
better than Mr. Goodwrench.
Mo one. GM Goodwrench
Shock Absorbers are system-
engineered for your suspension

e system. Ask
| RN | for them.

R O




““These Are NOT... Sunglasses!”’

Nationally
Advertised
Ambervisionm
Super Glasses
For Only...

*10?

(Not $59.95)

AMBERVISION v
REVOLUTIONIZES EYEWEAR

As part of an enormous publicity campaign to prove that we have the absolute lowest
prices available in the nation, the giant new home shopping club "USA Buyers Nat-
work™ will give away one million pair of its most expensive vision enhancement
glasses — the nationally advertised Ambervisionw Super-Glasses, for the unbelievable
“competition-buster”’ price of just $10 only to those who write to the company address

(below) before Midnight, Aug. 30, 1987.

Not $100, Not $59.95 —
Incredible Give Away
For Only $10!

Similar vision enhancement eyeglasses
have been nationally advertised by
others in leading media at $59.95 sach.
In fact, you would think that high-tech
vision enhancement Super-Glasses like
these would sell for well over $100.00.
But during this nationwide publicity
campaign, you don't pay $100.00 — or
even $59.95. You pay an incredible
give away price of just $10! But this of-
fer is for a limited time and only
available through THIS nationwide
publicity campaign if you respond before
the deadline above.
High Technology Disguised
As High Fashion

Don't be fooled by the appearance of
these glasses! These are not ordinary
sunglasses. They may look like high
fashion sunglasses (in fact, they are
designed after some of the most expen-
sive brand names on the market today
— e.0. Porschem, Carreram, etc.) — but
arg actually the latest breakthrough in
sunglass technology, Ambervision'smw
sclentific design filters out blue and
ultraviolet portions of the light spectrum
that have been proven to be harmful to
your eyes, By filtering out these
dangerous rays, not only are your eyes
protected from damage, but your vision
is enhanced to a new level of perceptual
eyesight!

A New World Through New Eyes

Just imagine what it would be like to
look through glasses that make the
world seem sharper, more vibrant, more
alive and more cheerful. Slip on a pair of
these sleek designer sunglass “look
dlikes" and you'll notice a marked im-
provement in your vision. The world will
seem 50 crisp, so clear, that you'll feel
as if someone had just given you a new
set of eyes. This vision enhancement
experience is so incredibly phenomenal
that it has been widely publicized by
others as a "Vision Breakthrough”, You
literally “won't believe your eyes!™
Thousands of professional golfers,
hunters, and skiers have already
discovered and reaped the benefits of
these indispensable Super-Glasses —
now you too can experience the excite-
ment of ENHANCED EYESIGHT!

What About Sunglasses

The unbelievable truth is that OR.
DINARY sunglasses may be dangerous
to your eyes. Everybody knows that
your eyes automatically adjust to light.
When you wear plain darkened lenses,
your pupils open wider to adjust for
darkness — but this becomes harmiul
because your eyes are now letting
MORE dangerous UV rays in,

Ambervisionww lenses are gradiated to
help shield against overhead light.
These glasses are made with one of the
finest lens materials available for

sunglasses — cast in CR-39%mw with
UV400 protection, even an optometrist
would be impressed! The lightweight
frames are designed for ultra comfor-
table wear and fear and the molded
nose rest is designed to rest comfor-
tably on your nose. The hinge design of
these frames allows them to be the
perfect “one size fits all" eyeglasses.
Your “Super-Glasses” even come com-
plete with a luxurious black suede-like
protective pouch. No wonder these are
the most popular and fastest selling
sunglasses ever sold by this giant new
home shopping club!

These Ambervisionmw Super-Glasses will
not be sold to any wholesalers, dealers,
or retailers at this price. They are only
available through this special publicity
campaign for a limited time. There Is a
limit of two (2) pairs per address at this
price, but requests that are mailed early
enough (before Aug. 20) may request
up to five, Each pair of Super-Glasses is
covered by a full one year money back
guarantes.

TO DRDER: Send your name, address
and $10 for each pair. Add only $3 for
FIRST PRIORITY shipping, handling and
insurance no matler how many pairs
you are requesting. Please specify
glasses or clip ons. MC & Visa users
please supply Account No., Expiration
Date and Signature. Allow up to 60
days for shipment. Mail to:

USA Buyers Network,
Dept. SG1134,

One American Way,
Roanoke, VA 24016-8001

E 19T, DMV, INC
Ambarvision i a Wademark of DMV, NG
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will be offered. It will team with a
Chrysler automatic transmission as the
only powertrain available,

Olds Down To One

After 90 years of building rear-wheel-
drive cars, and a proud history of V8
engine leadership, Oldsmobile is down
to a single model, the Custom Cruiser
station wagon, that offers those fea-
tures. With the introduction of the new
Cutlass Supreme for 1988, all the other
car lines will be front-drive designs that
use 4-cylinder or V6 powerplants. How-
ever, Olds plans to build the Custom
Cruiser at least through 1992, By that
time, according to Olds insiders, the
division will have a new V8 in produc-
tion, a small one of less than 4 liters.

Solve This One

Pontiac was troubled with the problem
of putting power steering in the Fiero
until a solution was found that will show
up in the 1988 models. Because the
engine is in the rear of this car, long
hydraulic lines had to be run from the
pump, mounted on the engine, all the
way up to the front of the car where they
attach to the steenng gear. Space for
housing the lines, and the extra weight

needed to make that system work,
made the whole setup awkward at best.

Solution: Put an electric pump for the
hydraulic system in the front of the car
right next to the steering gear. Let the
electric motor take the place of the
engine-mounted V-belt. Now there are
no long lines snaking from the engine up
to the front. And, the feel of the new
setup i more precise in control, with
less feedback from road bumps.

In Reverse Order

Pontiac will use only 4-cylinder engines
in its Grand Am models starting next
year. Base engine will be the 2.5-liter
Iron Duke that Pontiac designed a de-
cade ago. First upgrade will be the Olds-
designed 2.3-liter Quad Four. The Bra-
zilian-made 2-hter turbo rounds out the
Imeup. An unusual twist: The smallest
engine, the 2-liter, is the most powerful
and sells at the highest premium. The
biggest engine, the Iron Duke, is stan-
dard and is the least powerful.

Secret Carburetor?

For many years you've heard claims
about a miracle carburetor that can
double your mileage, and at the same
time produce cleaner exhaust. But, so
it's said, oil companies have supressed
the mvention in order to keep gas sales
from turming their profit sheets red,

There are no miracles. Mileage im-
provements come in small steps. The
nearest thing to a miracle carburetor
that I've seen is a new type of fuel
injector being developed by a joint ven-
ture of Orbital, an Australian research
company, and Walbro Carburetor Group
of Cass City, Michigan. The injector,
when installed in a 2-cycle engine, is said
to boost power by 40 percent, deliver
slightly better fuel economy, and emit
equal or lower exhaust emissions. En-
gine complexity can be cut by 200 parts,
and weight reduced 30 percent.

The key is a fuel injector that premix-
es gas and air, just as a carburetor does.
This premix, in a 3:1 air-to-fuel propor-
tion, 1s spurted into the normal combus-
tion chamber where it combines with the
regular inlet air. The result is more
complete burning of the fuel from gas
particles that are one-third the size of
those in a carbureted engine. Because of
the air-fuel injection, the fuel particles
tend to keep their small size, and don't
readily combine with other particles.

Walbro officials figure that the soon-
est this injector can be produced for an
automobile iz 1995, and that would only
be true if the decision were made today
by an auto company to adopt the whole
2-cycle system. Currently, Ford and
(GM, among others, are researching the
“miracle injector,” ™

v
yourown _
small-engine

repair business. S

IR shows you how 1o service mowers, garden
ecpuprn:m.mhhrmrhmmml
boards, motorcycles and more. Then shows
you how to start and run your own busines.

If'pw re looking for independence 4
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fi:l: roductive retitement career.
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muu:mSmilEngmeRtpau It"sa grem
way 1o get your own full umchusln:w

J'I.ndt]m;pl:myufm trained people.
Learn at Home in Spare Time
No need to quit your job ar travel o mught
school, NRI trains you night at home, You leam
with "bite-size" lessons thar show you how o
service almos everything that uses small motors,
And you leamn ar your convenience.
Train on 5 HP Engine
As part of the NRI Master Course, you get 2
brand-new, 5 HP Tecumsch engine plus a power
toif to train on. You leam to troubleshoot,
tunetps, even tear down for valve and fing
jobs. You learn using professional tools like a com-
plete wrench set, inductive mchometes, volt-ochm-
milliampmerer, overhaul equipment, and maore.
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I Continuing Education Centar ——

Choice of Two Courses
There's the 30-lesson Basic Course, concen-
rrating on the hicrative lawn and garden equip-
ment business. The 45-lesson Masver Course has
it all, adding lessons on chain saws, mopeds,
outhoards, light induserial :qur;.ﬁmm SIOW:
mabiles, and even maot

Exclusive Factory Training
Your Master Course includes five intensive
days of optional training ar the Tecumseh Fartory
Service School. Here you'll work with maseer
technicians, gerting first-hand experience. It's all
designed 1 prepare you for succes.

Free: Catalog, No Salesman Will Call
Our big caralag tells all the facts, no
salesrman will ever bother you. Take the first
step toward running your own life and send
oday. If coupon has been used, write NRI
Schools, 3939 Wisconsin Ave., Washington,
D.C. 20016,
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Build A Spot In The Sun

he Sunspot is a
compact and af- |
fordable  sunroom
that is designed for
easy do-it-yourself
construction. The 8
® 11-ft. structure is
comprised of ex-
truded  aluminum
frames and inter-
locking panels of
insulated glass.
There are 34 major
components, no
part weighs more
than 70 pounds and,
according to the
maker, two people
can construct the
Sunspot in about 12
hours usmg com-
mon hand and por-
table power tools,
Build the room on a
foundation of con-
crete, bricks, block
or wood. Check

with your local
building codes for
requirements.

The basic Sunspot costs
about $7500. Some of the
many options availlable m-
clude bronze-tinted glass,
low-E glass, sliding door, op-
erable skylight, awning win-
dow, ventilating fan, quilted

Easy-to-build solarium features extruded
aluminum frame and interlocking glass pan-
efs. It's shown with optional sliding door.

After attaching the rafters to the wallplate
and the frant rail, install the purlins. Simply
push down to lock the purlins In place.

shades and blinds. For more
space, you can add on option-
al 30%%-in.-wide sunroom
modiles. For more informa-
tion and detals, contact
ODL, Inc., 215 E. Roosevelt
Ave., Zeeland, M1 49464,

Water conservation is an im-
portant issue in many com-
munities and this simple de-
vice can help you save both
water and money. True
Temper's water controller
(814) delivers water for a
desired length of time and
then shuts off the fow auto-
matically. Simply attach the
device to the hose bibcock
{as shown), at the sprinkler
or in the hose line, adjust the
control dial and turm on the
water. [t will deliver between
B85 gallons and 595 pallons of
water depending on the set-
ting. Contact True Temper,
Box 3500, 465 Railroad Ave.,
Shiremanstown, PA 17011.

Automatic Water Watcher

Set dial for desired water flow
—between 85 and 595 gallons.
Device shuts off automatically.

NEW/HOME

Cooking
With Class

Weber's new Gene-
sis line of gas barbe-
cues features a new
cooking system that
uses no lava rocks.
Instead, two lavers of
porcelamized  steel
bars, called Flavor-
izer bars, are be-
tween the burmers
and the grill. The L-
shaped bars distrib-
ute heat evenly and virtually
ehminate flare-ups, Other
features include stainless-
steel burners, pushbutton ig-
nition, 540 sq. in. of cooking
area and porcelam-on-steel
grll. The Genesis Il gnill,
shown, costs about $505,
Other models range between
350 and 5576. Contact We-
ber Products, 200 E. Damels
Rd., Palatine, 1L 60067,

Genesis Il has a
swing-up worlk surface
and a 20-pound LP tank.

Flavorizer bars replace
rocks and help to reduce flare-
ups. Bars are dishwasher safe.

lava

Great View And
Fresh Air, Too

Velux has mtroduced a new
skylight that has a ventilation
flap—a feature unique to
fixed skylights, Open the
flap, located near the top of
the unit, to exhaust stale, hot
room air and admit fresh air.
A protective shroud covers
the vent to permit use come
rain or shne. A removable,
gasy-to-clean filter keeps out
dust and insects, Operate the
vent with a pull cord or an
optional control rod. The unt
has a wood frame and alu-
minum  step-flashing

Optional control rod makes It
easy to open and close Nap. Unit
comes with a simple pull cord.

that requres no
caulking. Copper
flashing is also avail-
able. The model F5F
skylight comes in six
sizes from 21
27 in. ($123) up to
449 = 46% in.
($232), Each unit
has double-insulated
clear glass. Glass op-
tions include low-E,

bronze or gray tinted
and laminated. Velux,
Box 3268, Green-

With the ventilation flap apen, stale. hot
alr Is exhausted as fresh air enters |ar-

wood, SC 209648, PM rows). A filter keeps out dust and bugs.
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Save Gas, Save Engme 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 to
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 quart 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 Truel
Slick 50 has been thoroughly tested in in-
t laboratories and out on the road:

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

Ome 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 ex the Petro-
lon Slick 50 TFE Resin coating to also be
removed, but later found it was still there.”

“Dune Buggies & Hot VWs" magazine
April 1983 issue records the results of their
one year testing of Slick 50. *“We can indeed
say scicntifically that Slick 50 does work,
and that it does reduce engine wear! . . . for
the price of one treatment when
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 aircraft—
Slick 50 Aircraft Piston Engine Treatment
{FEA.R. #33149). This FAA endurance test
simulated 1400 hours of engine use.

The power technology laboratory ata
leading southwestern 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
clements 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 129,000 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
waler temperature never rose and the en-
gines sustained no apparent damage.

US. 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!

it's Easy 1o 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 3000 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 quart of
Slick 50 will wreat 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:

l. 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 Wil Not
Affect 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 1o
sell than many other products. Free dealer-
ship information is sent upon request.

For purchase or further information
call toll-free 1-800-525-8624, ext 8 (in
California 1-800-233-9559) or send to:
Progressive Energy Corporation, 255
South Bent Avenue, #B-1, Dept. PMBST,
San Marcos, California 92069,

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

[ One Shick 50 at $3995 + $4.00 shipping
and handling. Caiil Aesidents add 8% Sales Tax.

[J Give ma free shipping and handling for my
order of 2 or more at $3995 each.

O Check [ COD O VisaMasterCard
Card #
Exp. Dale

Name

Address
{Ghve streal addrass f possitie for UPS dalhary)

City

—_—  Swe_ dp
m c
e ———
= =
R
255 South Benl Avenue, #B-1, Dapl. PMBET
San Marcos, California 82069
CALL NOW, TOLL FREE 1-800-525-B624.

IN CALIFORNIA, TOLL FREE 1-800-233-9555.
©1587 Progresaive Energy Com




NEW/AUTO

Stand On It!

emeber how easy it was
to work on that little
MG Midget? You could just
open up the bonnet and sit

E-Z Mechanic Step | hooks over the top of
your truck tire, giving you easier and safer

down on the tire while vou
adjusted the valves. Quite a
change from leaning and
stretching to tinker with the
pickup truck. E-Z
Mechanic Step |
adjusts to fit over
tires from & in. to

treated  wooden
slats are spaced to
let the mud fall
through, It col-
lapses completely
\ for storage and is
easily portable for
on-the-road main-
tenance. Sold di-
rect for $39.95
plus freight (check
or money order
only) from B&B
Products, P.0O.
Box 244, Wam-
pum, PA 16157,
(412) 5H35-8840,
Also available is E-
Z Mechanic Step
1 for cab-over and
stake trucks, It
costs $59.95 plus

' Electronic

14 in. wide. The |

Hound Dog

Refrigerant leaks in automo-
tive alr-conditioning svstems
are tricky to find sometimes.
Unlike refrigerators, the hos-
es and components all have
seals and joints where Freon
can sneak past slowly. It's a
good idea to assume that any
part that has been removed
leaks, The $82.50 (includes
postage) PE 608 Automatic
Leak Detector will snifil out
even very small leaks. From
Prestipe Electronics, 23375
Dequindre, Hazel Park, MI
48030, (313) 545-1757.

The PE 608 will sniff out even
the smallest Freon leaks.

Rust Never
Sleeps

Clobber rust with 3M's Rust

fainting over rust just hides
what's going on until it has
eaten through the panel com-
pletely. Rust Avenger's for-
mula, applied with this pen-
shaped device, converts rust
chemically into a pantable
primer within & minute or
two. Repeat the application,
allow the area to dry for 45
minutez and proceed with
painting. It's &5 wherever
IM retaill automotive prod-

job, especially after the end
of the valve stem gets worn
and concave. Then the flat
feeler gauge tells you that the
clearance is correct, but your
ear will prove that wrong af-
ter you start up the engine. A
dial mdicator s best, but how
do you keep it on the valve
retainer? Clamp Adjust-a-

nut while indicating clearance.

Adjust-a-Valve will take all the hit-or-miss
out of valve adjusting by holding the jam

Tip the locking phers up and
down to get a true value for
the clearance, then tighten
the nut. Adjust-a-Valve costs
$69.95 plus $3.50 for ship-
ping and handling. It's aval-
able from Hainline Develop-
ment, P.0). Box 14960, San
Luis Obispo, CA 93406,
(R05) 543-3242. [ >

access 1o your engine compartment. freight. Avenger cormosion eraser. ucts are sold.

Dial That Lash, Valve's locking pliers on the Just A Little Ouch!

Then Jam adjuster nut, loosen the nut, Pick-Me-Up Avoid the tell-tale signs of
Lashing valves can be a tough | and then adjust the setscrew, | The §5.99 Mini-Vac s small | parking your car next to less

enough to fit in the palm of
your hand, or better vet, in
vour car's glove compart-
ment. If you're really messy,
there's one that plugs into
your cigaret hghter. [t's
made by Counterparts Auto-
motive, P.0, Box 650, Glen

Cove, NY 1 154'5?.

than considerate people.
DUR-GARD's magnetic
bumpers offer 6 ft. of protec-
tion for each side of your car
and stow in their own bag in
the trunk. Order from Poly
Protection, P.0. Box 813,
Vernon, CT 06066, (203)
B71-6762. Thev're $29.95
Mm

plus £3.50 shipping.

The battery-powered Minl-\Vac
helps you stay ahead of dirt.

Magnetic DUR-GARD protects
your doors in parking lots.
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NEXT MONTH

Sport Truck
Buyer’s Guide

All the specs, features and
prices on 25 '87-'88
sport/utility vehicles.

Sport Watches:
Time To Play

We pick the best of the newest
feature-packed, specialized
sport watches. And they tell
time, too.

Garden Tractor

Shootout
| We compare five 16to 18 hp
| tractors costing from $3000 to
$8000. How hard do they
work and which ones give the
best value?

Machine Gun 2000

Line up the sights and squeeze the trigger of the M-249
squad automatic weapon—the newest shoulder-fired enemy
tamer for the American foot soldier.

Battle Of The Behemoths

You've seen the television commercials. Now get the real
facts in this road-and-track comparison of the Lincoln Town
Car and Cadillac Fleetwood Brougham.

EUS
HEAT
PUMPS

the economical way
to heat water for:
homes-pools-spas

EUS HEATERS
USE va TO %
THE ENERGY.

20°0IA. = 20°H
EASY INSTALLATION

SAVE UP TO 70%
(*2 to 3 years
average payback)
PURCHASE DIRECT
ENERGY UTILIZATION SYSTEMS
P.O. BOX 4108 CRS
JOHNSON CITY, TN 37602
(615) 282-5148

‘Based on plecine cosf sng wikler uthge

EMNE 1Y
ELIS i/
| — ST NS

GASOLINE
ENGINES

FREE CATALDgG
. INSCOUNT PRICES

5HP Briggs Haorizontal ... 14365
BHF Tecumsen Honaoral, i 519085
A'HP Teourmnsah Vemcal ... £99.85
10HP Tecumsoh Vortical Elecl. ... §239.9%
500 Wall Toro Generator £223.95

2 to 18 HP Engings, 500 fo 5000 walf
Ganeralors, all af Déscouwnt Prices
SMALL ENGINE CITY
612 Lyndale So. Depl. PMB
Minneapois. MN 55408, 612/872-4288
1-B00-G45-4480

A BUILD YOUR OWN
ROCKET MOTORS!

* 40 POUNDS THRUST!

* FIFTY GENTS EACH|

* BUILD A DOZEN IN AN EVENING!
Wi b o LN w1 e

Il WERKINE BAMFLE ol oo sacie Pl TOU CAN
WAL TEUNSTLF b mumee iy o 1] Piesd prowrdd D o

Seang 200 (o
Degt PB  THE TELEFLITE CORPORATION,
11620 Kiching 51, Seanynesd, Cail, 37388
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"I'M AN EASY GUY TO SATISFY.
1 ONLY WANT THE BEST."’

INTRODUCING SIERRA:
THE ULTIMATE PICKUP
FROM GMC TRUCK.

You demand a lot of your
possessions.

To fit your life, a vehicle must do
maore than simply fit in your driveway
Now there's a new truck to meet
your highest expectations — and
exceed them: Sierra, the all-new full-
size pickup from GMC Truck.
Full-size outside.

Sierra is clearly a new concept in
pickup design. But it's still a full-size
pickup designed to do a full-size job.
There's a choice of 62" short-bed or
8’ long-bed models. And the long-
bed can still accommodate a 4" x 8’
sheet of plywood between the
wheelhousings. Complementing the
room is a big choice of powerplants
The amazing 4.3-liter Vortec V-6
engine is standard (except on 3500
maodels which feature a standard
5.7-liter V-8), or you can select from
awide choice of avallable V-8s,
including a diesel. Thanks to elec-
tronic fuel injection, standard on
every gasoline engine, Sierra offers
instant starting response and out-
standing over-the-road performance

— all the power you need for full-
size jobs, like towing. When properly
equipped,Sierra can move up to
19,000 lbs, including itself, passen-
gers, trailer, equipment and cargo.

Yet, with the available five-speed
manual overdrive transmission and
Vortec engine, a two-wheel-drive
Sierra is rated at a thrifty EPA esti-
mated MPG city 17 and highway 23
Full-size inside.

There's room for three adults
inside Sierra's handsomely appointed
interior, and even mare shoulder and
leg room than previous full-size pick-
ups from GMC Truck. And Sierra’s
advanced aerodynamics help enhance
its quiet, comfortable ride.

Built to be driven.

Sierra features a new independent
torsion bar front suspension on 4 x 4
maodels, and a newly improved two-
wheel-drive front suspension. And
there's a new standard rear-wheel
anti-lock brake systerm (operable only
in the two-wheel-drive mode on
four-wheel-drive models), The Insta-
Trac system on four-wheel-drive
models allows convenient shifting
from two-wheel to four-wheel drive
without stopping. When you take
the wheel of the new Sierra, you'll be
driving a full-size pickup with han-
dling as advanced as its looks.

And Sierra has a warranty to
match. Every new Sierra has a b-year/
60,000-mile warranty on the
powertrain and a 6-year/100,000-
mile warranty on outer-body rust
through. See your GMC Truck dealer
for the terms and conditions of this

o i)

QUALITY COMMITMENT PLAN

limited warranty.

If you're satisfied with only the
best in life, buckle up and visit your
GMC Truck dealer. (You'll find a list-
ing in the Yellow Pages, under
"Truck” or “Automobile.)

See the new Sierra for yourself. It's
everything you expect from a GMC
truck. And like nothing you've ever
expected in a full-size pickup.

Unless, of course, you expect only
the best.

MG r=uck

IT'S NOT JUST A TRUCK
ANYMORE.






LONG-TERM TESTS

we now sample the open-air version of
one of our favorite cars,

It took over & year and a half for
Chevrolet to honor our request for a
long-term test car, so popular has been
the convertible with buyers, and so
limited the production of the ragtop
Corvette (only 7315 out of 35,109 Car-
vettes sold in 1986).

But now we have the car and it was
delivered almost exactly as we ordered
it. We asked Chevrolet to build one for
us in black with a black softtop and
graphite interior. Options we asked for
included leather seats, automatic trans-
mission, Deleo-Bose premium stereo
gystem, power everything and all the
amenities known to man.

One thing we did ask for that was not
on our test car was the optional 3.07
performance axle ratio. Someone on the

towling Green assembly line forgot to
include it, so we have the standard 2,73
axle ratio in the car. Total sticker price
was a cool 336,125,

When we picked up the car in De-
troit, Michigan, it had been left out ona
February night and was covered with
ice. It started immediately even while
looking frozen and a little forlorn. We
immediately began the drive back to
New York City. The car had 906 miles
on it.

By the time we hit Interstate 80 and
headed east out of Michigan, three
things were already clear. First, the
sugpengion on the convertible was a lot
softer than the suspension we had on
our last test Corvette. Second, this car
was a lot quicker in acceleration com-
pared to the last one. It's real easy to
get speeding tickets in this car. Third,
the Corvette gets terrific fuel mileage
for a high-performance sports car,

First, the suspension. Our ‘B85 test
car had the base (soft) suspension with
the optional Bilstein shock absorbers,
Despite the relatively soft springs, the
Bilstein shocks gave our "85 coupe a
very firm ride and some harshness and
unpleasantness around town on rough
city streets. But the car had extremely
gtable handling at speed. The convert-
ible can't be fitted with any optional
suspension parts at the factory. You
must take what the Corvette engineer-
ing staff gives you.

Frankly, we think the car is tuned for
too soft a ride at the expense of some
stability at higher speeds.

Second, the acceleration. It's strong.
Real strong. In fact, this car is substan-
tially quicker than the last Corvette we
tested and one of the guickest cars
we've ever tested,

The only engine change sinee 85 has
been to go to roller lifters in the 350-cu.-
in. V8 for less internal friction. The
horsepower rating of the engine was
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Topless Vette is the only way to go in the summer. The 350 V8 has a potent 240 hp for ‘87,
making it one of the fastest cars we've tested. Interior s soft. luxurlous gray leather.

kicked up accordingly, to 240 from 230
in "85, still at 4000 rpm. Torque is rated
345 Ib.-ft. at 3200 rpm. So despite a
slightly higher weight for the convert-
ible compared to the coupe (extra chas-
sis bracing iz added to maintain torsion-
al rigidity when the roof is cut off), our
convertible test car ran like the wind.
At Raceway Park in Englishtown, New
Jersey, we ran off quarter-mile elapsed
times of 14.17, 14.20, 14.15, 14.11,
14.10, 14.09 and, finally after a long
cool-down period, 13.96 seconds. Our
best speed in the quarter mile was
96.14 mph.

Just to put these times in perspec-
tive, when we did our musclecar shoot-
out in the November 1985 issue (page
T6), the best elapsed time for the quar-
ter mile was a run of 13.93 seconds.
That was from a 1970 Oldsmobile W30
442 with a 455-cu.-in. engine. You can
see how much progress Detroit has
made in 17 years.

The third thing we found out very
quickly is the outstanding fuel mileage
of this Corvette. On the T00-mile trip
from Detroit to New York, we aver-
aged 24.2 mpg despite cruising speeds
that ranged up to 90 mph for some
stretches.

So far, in about 2000 miles of driving,
our overall average iz 18.2 mpg. For a
sports car with the capability of going
150 mph, that is fantastic. Technology

is 1 wonderful thing. [t allows you to
have your cake and eat it too.

Speaking of speed, the Ohio State
Police were just as interested in our
test car as we were. No sooner had we
hit 1-80 over the Ohio border than one
of their representatives asked us to pull
over for a thorough inspection of the
vehicle. In fact, he thought our test car
warranted a special citation for out-
standing over-the-road performance.

One other change from our '85 test
car is the incorporation (in 1986) of an
antilock brake system. One of the on-
board computers senses if the wheels
are about to lock up in a hard-braking
situation and automatically modulates
the pressure on the brakes up to 15
times per second to prevent lockup and
loss of control, So far, we haven't need-
ed to use the system, but it's nice to
know it's there.—J.0.

Dodge Shadow

Chrysler Corp.’s seemingly infinite
variations on the 10-year-old K-car
theme somehow manage to produce
vehieles that are startlingly different in
character. The Turbo Shadow is its
latest street racer, our extremely red
test car being quick and nimble, at least
on smooth pavement. Shod with
P205/50VR15 Goodyear gatorbacks on
very attractive alloy wheels, it has the
gpring rates to match, giving it excel-
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Dodge Shadow ES Turbo Is a bargain-basement hot rod with lots of performance but
unsettiing handling. Turbo 2.2-liter Four makes 146 hp. Driver's seat now creaks.

e : ‘f:i RV, s

Tempo ks the latest small sedan to offer a 4x4 option for use when roads are slick. On dry
pavement, 94-hp Tempo Is tepid. Driver's seat upholstery is puckering on our test car.

POPULAR MECHANICS # ALIGLIST 1987

lent cornering response to match the
port-injected 2.2-liter turbo motor. Un-
fortunately, the damping rates aren't
up to the stiff spring rates, necessitat-
ing smooth, eareful entry to corners,
The motor, in spite of its faintly agricul-
tural idle, is ample to spin the tires
easily in first and delivers its power
over g wide powerband, with 146 hp at
4200 rpm and 170 lb.-ft. of torgue at
3600 rpm. This means that dewnshift-
ing for passing or hills becomes more a
matter of taste than necessity. |

On any but the smoothest roads, the
suspension is simply inadequate, hop-
ping from the top of one bump to the
next with no directional stability. And
if you've got your foot into the turbao,
watch out!

On pglass-smooth roads, however,
there's still that taut jiggle to the sus-
pension, which seems quite in character
with the boy-racer character of the car.
The light steering does help to keep
your thumbs attached to your hands
when accelerating over bumps, but the
tradeoff is little or no road feel and
steering so quick as to be almost darty,

The base Shadow Z2-door liftback
starts at a very reasonable §7499. The
Shadow ES turbo package adds $1791.
A sunroof, tinted glass, afe and a $244
premium sound system brought our
total up to $11,181.

Within the first 35560 miles, our Shad-
ow developed a mildly balky shifter,
causing us to sometimes get Neutral or
Fourth when shifting down from Third;
a broken window winder handle that
can be blamed on parking attendants
climbing in and out of the window in
packed Manhattan garages; and a ma-
jor coolant leak at the turbocharger. 1t
also pave between 15 to 18 mpg in
commuter service, about 21 on the free-
way, and used only hall a guart of
oil.—M A,

{Floase twrn fo page 87)
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WHEELING
INTO YOUR
FUTURE

All-wheel drive has come a long way from trucks
to racing cars. Your car may be next.

BY JOHN RETTIE

ll-wheel drive has fi-

nally come to race

cars. The usual route

or radically advanced
automotive technology is from
race cars to high-tech sports cars
to everyday sedans.

But in the case of 4-wheel
drive, the progress has been just
the opposite, from pickup trucks
and Jeeps to the AMC Eagle to
the Audi Quattro to World Cup
rally cars. But now that the glam-
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our of international racing has
masked 4-wheel drive's humble
agricultural beginnings, it's fast
becoming the hot setup for a new
generation of road cars from
Porsches to Subarns.

The rumors began in 1979,
Aundi, then producing conserva-
tive sedans, was planning to in-
troduce an exciting new 4wd
sports sedan. The German com-
pany was also going to enter the
car in the tough competition of
international rallying, though
4wd had never been competitive

in any form of motorsport.,

At first, nobody really be-
lieved the rumors. Many compa-
nies had experimented with 4wd
race and rally cars. Ford, in par-
ticnlar, had tried rallying 4wd
Capris in 1971 with little sue-
cess. Innovative Lotus, too, had
no success when it tried 4wd on
the race track, in the famons STP
turbine cars at Indy and in its
Formula 1 racers.

Aundi introduced its Quattro in
March 1980. Although essential-
ly a straightforward, permanent
4wd car, little different in theory
from a Jeep or a Toyota Land
Cruniser, the Quatiro’s major
breakihrough was its use of stan-
dard components from the reg-
ular front-drive sedan. Instead
of using a heavy transfer case,

the drive to the rear wheels

was taken out of the regular
gearbox through the center
of a hollow main shafll (see

Drriving The Audi 40008 Quat-
tro, page 101, Apr. 84).

This cut down transmission
losses and kept groond clear-
ance the same as that of the
standard sedan. Audi discovered
there was no loss in performance
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or fuel consumption, and the
#ain was improved adhesion un-
der adverse conditions and bet-
ter handling at all times.

In its first few rallies, the
Quattro, driven by the Finnish
ace Hanno Mikola, immediately
proved to be flaster than any
competing car. Since then, the
Quattro has spawned a raft of
wild rally cars with 4wd. Most
suecessful has been the Peugeot
205 Turbo 16, an all-out race car
bearing no resemblance—other
than side profile—to the road-
going Peugeot 205 hatchback.
The rally car has a turbocharged
d-cylinder engine of nearly 400
hp mounted transversely amid-
ships and driving all four wheels
via a drivetrain that is unigune in
the way power is transmitted,
Instead of half the power going
to each end, a planetary gearset
splits the torgue so that a third
goes to the front wheels and two-
thirds to the rear. Instead of
manual mechanical differential
locks, the Peugeot has antomatic
viscous couplings.

Audi's success, and then Peun-
geot's, spurred other companies
into producing 4wd rally cars,

Porsche’s 200-mph 959 uses a complex, computerized system to vary
torque split between front and rear depending on traction.

including Ford's RS 200, the Lan-
cia Delta 54, Opel Kadett Rally,
Porsche 959, Citroéen BX14 and
MG Metro 6R4, All use a power
split biased toward the rear,
though with different configura-
tions. This hairy Group B class
was dropped from international
rallying last vear following sev-
eral horrendouns accidents and
unfortunate spectator deaths
along the poorly polived rally
rountes, But dwd monsters had
proven a point: 4wd had been a
dud on the racetrack, but was an
overwhelming success on the real-
world roads used in rallying.

50/50 split
The Audi Quattro, AMC Eagle,
several models of Subaru, Ford
Tempo, Colt Vista, Honda Civie
Wagon, Toyota Tercel, and the
vast majority of 4wd wvehicles
now for sale have a system that
splits the engine’s torque so that
30 percent of the power goes Lo
the rear wheels and 50 percent
to the front. For the sake of
argument, we can call this the
first generation of 4wd vehicles.
Some vehicles in this category
have manual differential locks.
In the Quattro, there are
two such differentials—one for
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Audi Quattro $wd system, meant for full-time use, also has 50-50 split.

PORSCHE PHOTO BY JEFFREY R DWART



4-WHEELING INTO
YOUR FUTURE
the drive between front and rear and

one for the rear axle. In extremely
glippery conditions, the driver has to
pull a knob on the dashboard in order to
lock the differentials for maximum
grip. In the latest version of the Audi
4000 Quattro, which goes on sale later
this year, the center differential has
been replaced by a Torsen limited-slip
design, which locks automatically,

34/66 split

Ford was the second company to pro-
duce road-going 4dwd sports sedans
with the introduction of the Sierra and
Scorpio XRdxd in Europe. Their dwd
system, however, differs in many areas
from the Quattro. For a start, the
torque is split 34 percent to the front
wheels and 66 percent to the rear.

According to Ford this gives handling
with a strong rear-drive bias, which
many sporting drivers prefer.

Audi, on the other hand, says its
50/50 split is better, as it provides a car
with some understeer, similar to that of
a front-drive car, which is generally
considered safer for most drivers. The
choice becomes a matter of individual
preference—average drivers tend to

prefer some understeer, sporty drivers |

often like more neutral handling.

‘H can’ differentials
It's the differentials that make the Eu-
ropean Fords significantly different
from the Quattro. Like most rally cars,
the Ford system uses viscous couplings
instead of manually lockable mechani-
cal differentials. A viscous coupling,
known as a VC, is a simple sealed, can-
shaped unit.

The outer case is attached to one

DIFFERENTIAL

Drivetrain of the road-going European -

Ford $x4 looks similar to, if lighter

than the typical pickup or Jeep setup. "
However, a planetary gearset Inthe ¢ agp .

trarsfer case sends a third of the ERONT
DENID 10 Lhi St Whasts sl DIFFERENTIAL

two-thirds to the rear wheels.

FORD SIERRA XR4x4
-

TRAMNSFER

FROMNT
TRAMSMISSION

et |

FROMT
. ENGINE

FROMNT DIFFEREMTIAL

TRANSVERSE —
MIDSHIP
TRAMSMISSION

The 1985-'86 World Rally Champion
has a midship-mounted turbo racing
Four, the popular 34766 front/rear torque

spiit and two FF viscows couplings that act
fikce Hmited-siip differentials.

PEUGEOT 205 TURBO

TRANSWVERSF
- MIDSHIP
= ENGINE

= REAR
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driveshaft. The other driveshaft passes
through the opposite end of the unit.
Inside there are many thin interleaving
metal discs, half of which are attached
to the inside of the case and the other
half to the inner shaft. The discs do not
touch and the two halves of the unit can
rotate independently.

The inside of the unit is filled with a
visenus silicone Muid with the conzisten-
cy of honey. When one shaft starts to
rotate at a different speed from the
other, the thick fluid shears and the
resulting increase in friction between
the plates causes the unit to lock up,
halting the speed differential between
the two shafts. In effect, it is a hydrau-
lic limited-slip differential instead of a
mechanical one, The beauty of the VC
is that it doesn't need any driver input
—it works completely automatically
ani al=o acts as a shoek absorber, cush-
ioning transmission components and
tires from wear.

These ingenious VC units have been
around for many years. The idea of a
viscous coupling was actually invented
by an American in 1917, but it was too
far ahead of its time and the idea never
caught on. :

In 1970, it was re-invented by an
engineer at an English company, now
known as FF Developments, that had
been involved in 4wd for many vears.

In 1960, FF developed the “Formula
Ferguson” concept of 4wd with the
/66 percent power split ratio now
being so widely adopted, This Formula
Ferguson was tried in many race cars,
including Andy Granatelli's famous tur-
bine-powered Indy cars. The best road
car to utilize the FF 4wd system was
the Jensen FF sports sedan, produced
in small quantities between 1966 and
1971. This Chrysler VB-powered Brit-
ish car alzo had antiskid brakes, so it
was far ahead of its time. With the
development of the VC, the FF system
improved still further. The first pro-
doction ear to use the complete FF
system, including the VC, was the
AMC Eagle in 1979, The first U.S. dwd
sports sedan iz being developed by FF
for a Detroit automaker and will be
introduced later this year.

Torsen differential
For several years, the Gleason Co. in
New York has sold the Torsen differen-
tial, which produces much the same
effect as a viscous coupling. When a
wheel starts to slip, torgue is automati-
cally transferred to the one with the
grip. Audi has replaced the manually
locked center differential in the latest
Audi 4000 Quattro with a Torsen differ-
ential. This allows continuous operation
of ABS braking at all times, and the
driver doesn't have to manually lock the
center differential,

{ Please fiurn lo page 98)
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What do all these car owners have in common?

iles driven by their

owners: 4,204 500,

That's the total tak-
en from the odometers of
these cars at the time we
surveyed the drivers. Here's
what they discovered while
logging those miles.

POPULAR MECHAMICS = ALIGLE

They told all to PM.

BY MICHAEL LAMM, Contributing Editor

BUICK RIVIERA

DODGE SHADOW
PLYMOUTH SUNDANCE

ACURA LEGEND

PrAPHOTOS BY HUMPHREY SLITTON

Buick Riviera
Buick totally redid the Rivi-

era for 1986, and a lot of
traditional Riv buyers aren’t
thrilled with the results. We
noted two basic reactions to
the new Riviera: Younger
owners generally liked the

]




car's high-tech aspects while older buy-
erg didn't. Consider, for example, the
Riviera's Graphic Control Center
{GCC), an interactive touchscreen vid-
eo display in the middle of the instru-
ment panel. Basically, older drivers
didn't much care for the GCC while
younger ones thought it was just preat.

A retired Californian, aged 71, said:
*“The Graphic Control Center has great
possibilities as a toy or to keep the
kiddies occupied, but it's not really
practical. Not only do you have to take
your eyes off the road to work it, but if
you hit the wrong spot on the sereen,
anything can happen.” But a 39-year-
old Arkansas school teacher added,
“The diagnostie feature of the GCC is
most helpful. It's the first time I can be
sure the mechanic isn't feeding me a lot
of hooey."

Older people—those 50 and over
—made up the majority of Riviera buy-
ers in our survey (62.7 percent). But
because Buick is trying hard to appesl
to a younger crowd, the touchscreen
—along with other high-tech engineer-
ing features—are calculated to sell the
car to younger drivers who feel com-
fortable with high technology and com-
puters,

So traditional Riviera purchasers
{and 36.4 percent in our sampling had
owned Hivs before) told us they felt left
out, Overall, 46 percent of our respon-
dents loved the car's styling, and 53.2
percent bought the Riviera mainly for
that reason. Others, though, agreed

&0

Legend owners thought their Honda clones were well worth the money—I100 percent
rated workmanship good to excellent. A few found the automatic jericy, the Vo weal:.

with a gentleman from Michigan, who
emphasized: “Too small, They've tried
to make it into a sports car.”

Well, that's precisely one of the quali-
ties younger owners liked about their
Rivs, A Wisconsin salesman ohserved,
“T admire the way it handles and hugs
the road. It cormers much like our
Corvette.”

On the topic of comfort, a Florida
hospital administrator told us, “Drove
from Florida to Arizona, 2600 miles, in
48 hours with no dizeomfort in back or
legs. Now that's pood seating! Very
quiet, too.” An Illincis electrician:
Doesn't have that boaty ride of the
larger cars. The T Type suspension is
tight and hard, which 1 like."

As for quality and workmanship, the
overall opinion was extremely favor-
able. No fewer than 52.4 pereent rated
the Riviera's workmanship excellent,
with another 35.9 percent giving it a
mark of good.

Dealer sales and serviee depart-
ments likewise rated high in Riviera

owners' opinions. We heard very few
complaints about dealers’ sales policies
and, in fact, many owners pointed out
that Buick's sales personnel went out of
their way to help them master the Riv's
touchsereen.

Of assorted mild annoyances, a Min-
nesota manager pointed out, placement
of the ashtray toward the rear of the
console makes it impossible to use (9.6
percent concurred). And the beeping
turn signals can be “irritating waiting
at traffie lights." An lllinois bus driver
added: “When I open the doors, the
hidden gutters let snow and rain drip
down on the seals.”

But despite minor grumblings, most
Riviern owners heaped unrestrained
praise on their cars, An Ohio teller told
us, “This 1986 Hiviera is by far the best
example of the marque that ['ve owned,
and I've owned the 1982, '83 and 'B4
models.” A West Virginia office manag-
er: “l believe the 1986 Riviera was
changed with the career woman in
mind. It's no longer a family car. It's

POPULAR MECHANICS & ALIGLIST 1987
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BUICK RIVIERA OWNERS REPORT
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6.2

Why did vou choose the Riviera?
5.2%
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1.2

8.3
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Range £17,000-523, 158
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DODGE SHADOWI/PLYMOUTH SUNDANCE OWNERS REPORT

Dealer service opinion:

Excellent 41.5%
Giood 40,4%
Average Ig::].
Number of vehicles owned:
Thia car only 4. 3%
Two eirs A56
Three ears 167
Four or more cars 2.6
Mukes of other cars owned:
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ACURA LEGEND OWNERS REPORT

Poor 28
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Three mars 2.7
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Chevrolet 139
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 Percentages might not equal 10074 due to rounding or an insufficient amount. of data.
Wt affered] in 1948 bt available for 1857
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stylish and impressive and definitely
not for everyone. It's so smooth and
guiet out on the road that I find mysell
going 70-756 mph without realizing it!"

And with the Graphic Control Center
in mind, a New York salesman pro-
claimed, “The 1986 Riviera is the car of

the future!

Sundance/Shadow

A California business manager told us
he viewed his Plymouth Sundance as
“an affordable, slightly smaller version
of the LeBaron GTS." In a lot of ways
—appearance, mechanicals and overall
flavor—that’s exactly what Chrysler's
new subcompact turns out to be,

It unashamedly borrows the H-Car's
styling and uses the same fwd 2.2 en-
gine/transaxle combos, including the
Turbo as an option, and uses the Dodge
Daytona's 97-in.-wheelbase floorpan.
Chrysler originally coneeived the Sun-
dance/Shadow twins as replacements
for the corporation’s aging Omni'Hori-
zon price leaders. It became clear that
the low end of the auto market would be
getting more and more crowded by
Yugos, Hyundais, Sprints, Justys and
g0 on, 80 MoPar planners wisely decid-
ed to kick the P-Car upstairs and into
contention with GM's J-Cars and Fo-
MoCo's Tempo/Topaz.

At that time, Chrysler added such
standard touches to the P-Cars as de-
luxe interiors, AM/FM ETR radios,
power steering, styled steel wheels,
front and rear stabilizer bars, wider
than normal tires, and remote outside

mirrors. Options include a Shadow ES
package with, among many other
items, 6 ® 15-in. alloy wheels and
P205/50VR-15 tires. Chrysler then
pegged the Shadow's base price at
$7499 (and $7599 for the Sundance ver-
sus $7255 for the cheapest Cavalier or
$7338 for the least expensive Tempo)
and sent it out to dealers,

By now, according to the owners we
surveyed, the evidence strongly sug-
gests that Mr, lacocca did it right
again. "It's been a long time," beamed a
California salesman, “since I've bought
a car that's this moch fun to drive, and
I've owned more than 50."

Az with the LeBaron GTS/Lancer,
workmanship and overall quality of the
Sundance/Shadow brought out some of
the best marks we've registered re-

DODGE SHADOW :
Sundance/Shadow owners were impressed by the performance per dollar of their cars.

-“-‘h_t.-—.

Riviera cwners were split into two camps. Younger buyers appreclated the car's perfor-

mance and high-tech CRT: older bisyers sald new Riv was too small. Seats pleased most.
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cently for a U.B. car. In all, 53.5 per-
cent rated workmanship excellent, with
another 43.3 giving it a score of good.
That's up there in Japanese territory,
Part of the reason for so few new-model
teething problems comes with all that
off-the-shelf hardware.

When glitches did oceur, 28,6 percent
tended to be electrical, but these were
often just minor annoyanees like blown
fuses. Nearly everyone praised the P-
Car’s interior roominess. An Illincis
housewife: “The Sundance has an unbe-
lievable amount of cargo space. We
brought home our Christmas tree in it;
also put nine boxes of stereo compo-
nents inside, including two large speak-
ers, It's become our family workhorse,
vet outside, it's a classy little sedan.”

A majority of buyers (64.7 percent)
listed styling as the car's main attrae-
tion, and an Alabama payment analyst
confided, “What sold me on the Sun-
dance was a combination of sleek sport-
sedan looks plus the hateh with split
folding rear seats and all that room!”

Performance and handling also came
in for high praise. “Lots of get-up-and-
go," noted a Colorade housewife. “1
really didn't expect this much zip from a
4-cylinder engine.,"

“It's a small ear without the small-car
ride,” observed an Alabama clergy-
man, and a California retiree added,
“Excellent steering response. The car
resists being blown around by heavy
sidewinds and large trucks. Great trac-
tion on ice thanks to the front drive.”

Yet some Shadow owners felt that
the Shadow's ES suspension tended to
be harsher than they were used to, with
not enough rear-wheel travel. A Cali-
fornia manager wasn't alone in notieing
that “the suspension, while firm, bot-
toms out too easily.” The bottoming
oecurred mostly on very rough roads.

In judging seating comfort, owners
reported that the front buckets felt

{ Plense turn to page 91)
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uzed to be confined to the

Iy winter. Then came mid-year in-
tros, and today it's every company
for itself, with new models popping
up all through the year

Here are t |il|' latest,

VW Fox

Ruzhing headlong into one of the
most hotly contested segments in
the automotive world, Volkswagen
1% challenging the other under-3 7000
cars with its German-engineered,
Brazilian-built 2- and 4-door price-

buster sedans and 2-door station

wagon (see Dmports, page 100, A Famillar 1.8-liter WY engine sits front-to-back under

eloze look at the Fox reveals another
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for mid-year introduction.

ew-ciar introduction  time Automakers save their best shots
Nr':LII. with import2 out in ear-

BY STEVE PARKER. West Coast Editor

the Fox hood. rather than transversely.

mearnation of VW's ubiquitous 4
hanger, driving the front wheels
longitudinally, rather than trans.
versely as in the Golf. The Bosch
CIS injection gives 81 horses at G500
rpm, ;fn i Tor a top speed of 99 mph
Acceleration from 0 to 60 took us
11.5 seconds, putting it ahead of
most of the |'-'|IJ|!1--Ii[|-II|. except
i'.lll'lllh ]'lt'.‘-l'l'i. a | B .||"'|"." fﬂ'l'-'l-'-'lll.'-'.

July 'S8T, page W), The 4-speed

transmission, the only one available,
i= the same umt vsed on the VW
Quantum, minus Fifth pgear. No
automatic transmizsion will be avail
able in the foreseenble future.
Inside, the car s well laid out with
lots of room for a subcompact. The
interior 15 Teutonically elean  sand




LATE BLOOMERS

well planned, with nice touches like
door pockets, full carpeting, and lights
in the trunk and glovebox. The dash-
board has large, readable analog
gaupes, with several of the eontrols on
the binnacle surrounding them, al-
though using these controls calls for
very long fingers or removing your
hand from the steering wheel, [nterior
ventilation is excellent, with heat and
air conditioning vents placed to blow air
to the front and rear of the car.

Fox GL versions come well-
equipped, with the only options being
air conditioning, metallic paint, radio
and rear wiper for the wagon.

Acura Legend Coupe
Acura’s Legend Coupe blurs the dis-
tinetion between European and Japa-
nese ¢ars forever. It's the highest base-
priced Asian import ever offered in this
country (prices will range from 322,000
to 26,0000, It's equipped with a com-
plete list of features and options, from
antilock brakes to driver’s side airbag,
which clearly puts it in the class of
BMW and other European perfor-
mance-ariented cars.

The Coupe i powered by a beefed-up
version of Acura’s 2.5-liter VG. The
engine now displaces closer to 2.7 liters
(2675 ec), thanks to increasing the bore
by 3 mm, but still seems lacking in low-
end torgue.

LEGEND
COUPE

Enlarged 2.7-iiter version of the Honda Vb gives new Legend Coupe more power.
roofline styling suggests that of several BMWSs, the new Acura’s target audlence.

&1

Twin-cam, 4-valve AMG cylinder heads help
AMG to hammer out a stunning 375 hp.

The front suspension sports a double
wishbone armangement, mounted lower
in the Coupe than in the Legend sedan,
At the rear you'll find a fully indepen-
dent double wishbone/trailing arm set-
op. Gas-pressurized shocks all around
and Michelin 60-series VRE-rated tires
help the Coupe through its paces.

The progressive power steering at
higher speeds feels lighter than we
would have liked, as it does in the
Legend 4-door. The maximum assist
available at low speeds should drop off
mare quickly as the car approaches
highway cruising speeds.

Both a S-speed manual and 4-speed
automatic transmission are available,
and Honda's ALB antilock brake sys-
temn provides straight-track, skidless
braking from even the highest speeds.
Gauges are large and easy to read,
Fingertip controls for important func-
tions are simple to work,

Seating both front and rear is quite
comfortable, soft without being too
plush. There's enough stiffness in the
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Enlarged 2.9-liter European Ford V& needs more than 144 hp to move 3240 pounds of
Scorpio, Extensive instrumentation and controls are a joy to use,

seating to remind you that you're in a
sports car, and you won't have to see
your chiropractor after a lengthy trip.
The Legend Coupe is a fine attempt by
Acura to create a Japanese niche in the
expensive luxury performance market.

AMG Hammer

It's somehow heartening to know that
wretched excess does indeed still exist
in the automotive world, Germany’'s
AMG started business in 1967 by offer-
ing aerodynamic bolt-ons for Mercedes
matched to a car's paint scheme. This
monochromatic look became what is
now the most popular way worldwide to
customize luxury sedans.

To ereate the Hammer, AMG takes
the engine and drivetrain components
from a large S-class Mercedes and
stuffs them into the the smaller, lighter
J00E model. Thanks to the blueprint-
ing, polishing and balancing of the alu-
minum engine, the powerplant can
make full, efficient use of the AMG 4-
valve heads. And with 32 valves, Bosch
K-letronic fuel injection and chain-
driven double-overhead cams, the
Hammer is happy to stay at or near the
redline all day long. The 5.6-liter V8
engine is massaged to produce 376 hp at
5500 rpm,

AMG has managed to keep the com-
fort factor in the handling equation, Gas
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pressure front struts, rear tubular
shocks, antiroll bars front and rear, and
gprings that lower the car 1% in. pro-
vide not only a fine-handling high-speed
tourer, but a sharp-looking one as well,
Pirelli VR-rated 17-in. tires on color-
keved AMG wheels play & key role in
the Hammer's handling ability.

The suspension is stiff enough to
keep the 300E body flat and neutral
during the hardest cornering. Thig is
one vehicle that doesn't know the term
body roll.

Aceeleration is nothing short of head-
snapping. We're talking about 0 to 60 in
b zeconds flat and a quarter mile at 107
mph in 13.5 seconds. You'll find zero in
165 ft. from TO mph.

Remember that German drivers like
their cars and their seats stiff. We can
at least say that the Hammer is, at
speed, as comfortable and as easy on
your back and kidneys as any other
Germanic high-performance touring se-
dan. Even at 145,000, there are op-
tions. Be sure to specify the maple
wood paneling, Recaro seats and leath-
er-covered steering wheel.

Merkur Scorpio

Seorpio is a fine-handling, mediocre-
powered sedan that will sell for be-
tween $22,000 to $26,000. It's built in
Cologne, Germany to join the Merkur

P PHOTOS BY STEVE PARKER

as Lincoln-Mercury's second captive
import sales car.

The interior of the car is a standout.
The rear seatbacks recline electrically
15° It's a nice touch, The car offers
probably more rear legroom than any
other Euro import in its price range.

Ford is also offering a fleet-like guar-
anteed resale value program on Scor-
pio: If you trade it in on another L-M
product 24 to 48 months after you buy
the Seorpio, L-M guarantees the car
will retain the same percentage of its
original price as a Mercedes 190E
owned for the same time.

L-M execs expect the car mix to be 86
percent automatic and 14 percent 5-
speed. It will get the 6/60 L-M warran-
ty, and sales are expected to be biggest
in metropolitan areas of the country.
Dealers hope to sell 5000 to T Scor-
pios for the balance of the year. By
1988, L-M hopes for 11,000 Merkur
XR4ATi and 15,000 Scorpio sales per
year,

A front-engine, rear-drive classic
confipuration gives the Scorpio its
sweet handling characteristics. The
2933 ce V6, unfortunately, doesn't give
the 3240-pound car the get up and go of
its competitors, including Audi 5000,
Volvo 760 and Saab 8000, But the car
goaks up every bump in the road. Pro-
gressive power steering provides good
road feel to the driver. Stopping the car
is no problem. There's a standard ABS
system on-board.

Inside, the car is plush and more
comfortable than any of the competi-
tion. Attention to interior detail is in-
deed a Scorpio highlight. Controls are
all easy to use and understand. Gauges
are big, white on black, and placed
where they can be easily seen. The
steering wheel is almost adjustable,
and the driver's seat is too. Too bad the
car doesn't have more engine. ™
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the movie into your vid-
eo player and then, in-
-stead of turning on your
TV set, you put on a
sleek, high-tech head-
set with goggles and
headphones,

For a moment you see
nothing through the
opague lenses, but
when the system comes
to life you find yourselfl
in the cockpit of a jet
fighter. Your ship shud-
ders through a stomach-
wrenching turn  to
shake the enemy fighter
on your tail. You can see
your hand on the stick,
the Earth below and

even the tracer bullets

hissing above your can-

opy—all in three frighteningly real dimensions,
Your world spins dizzingly as vou whirl through a
tight barrel roll, dive and come up behind the
enemy plane. You hit the firing button,
watch the air-to-air missile streak away
from your wing and the enemy plane disap-
pears in a cloud of smoke and debris.
Wow! Stripping off the headset you reac-
quaint yoursell with the familiar objects in
the room. It's hard to believe you never left

your chair.

For years, critics have dismissed 3-D imag-
ery as a hokey gimmick associated with
horror movies such as “Creature From The
Black Lagoon™ and “Bwana Devil”. But 3-D

is starting to make a video-age and computer-
age comeback. Advanced 3-D home entertain-
ment systems like the one described above are
still several years away, but an experimental
version of such a system already exists.
In fact, the first 3-D systems for the home have

stare. Youlshis

Sharp’s prototype 3-D home video system uses a conventional TV
and VCR. An adapter [right| connects to these and to LCD glasses
[left] to synchronize leftright views on 3-D videotape.

cent

fore 3-D technology
takes over the home, it
will have an even bigger
impact on the imaging
systems used by busi-
ness, government, the
military and scientists,
It could help doctors
perform delicate opera-
tions, enable sophisti-
cated robots to operate
in space or below the
ocean, revolutionize
the process of comput-

er-aided design and make flight simulators for
military pilots even more lifelike.

One of the factors fueling the recent explosion
in 3-D technology is the increasing reliance on
video equipment both in home entertainment and
in professional applications.

Historically, film has been the medium for 3-D,
from the 1903 experiments by cinematography
pioneers Auguste and Lonis Lumiere to the re-
George LucasFrancis CoppolaMichael

Jackson extravaganza, “'Captain EQ", for Walt
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Disney. Despite its somewhat lower image quali-
ty, video is more practical than film. On video, 3-
dimensional images can be easily recorded, cop-
ied, even transmitted to remote locations.

According to 3-D researcher and consultant
Stephen Hines, who developed the 3-D camera
system largely used to shoot “Captain EO", 3-Id
technologies can be ranked in terms of how easily
they make the transition to video.

“The system with the lowest impact is regular
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3-D TV COMES HOME

3-D," says Hines. Ana-
glyphie 3-D is the familiar 3-D tech-
nique that requires you to wear simple

with one red and one blue (or
cyan) lens. It has been used for numer-
ous theatrical 3D movies, and can be
copied easily to videotape or even
broadeast on TV, In fact, this is the
system generally used during the occa-
sional broadeasts of 3-D movies on tele-
vision. One advantage of the anaglyphic
approach, says Hines, is that viewers
who don't have the proper glasses ean
still see a watchable TV image (though
the picture will be afflicted with ghosts
around the edges of objects),

The anaglyphic approach is relatively
crude compared to some of the more
recent 3-D technologies, but it serves
as an excellent example of the basic
principles of 3-D.

The human eye and brain use a whole
host of clues to determine the distance
of objects—everything from an object's
size and shading, to the way one object
moves in front of another as your per-
spective changes. But the key to expe-
riencing a sense of depth (as opposed to
simply knowing that one object is far-
ther away than another) is stereopsis,
the brain's ability to reconstruct a total
scene from the slightly different per-
spectives provided by each eve. When
you watch a conventional TV or movie
image, both eves see exactly the same

ive. The erucial element in vir-

tually all 3-D systems is presenting two

ctives—one view intended for

the right eye and the other for the

left—and making sure that each eye
sees only its own view,

Anaglyphic movies provide the two
perspectives by using two separate
cameras, spaced a few inches apart, to
shoot each scene. During projection,
one view passes through a red filter,
the other through a blue filter. (On TV
or video, both views, with proper filter-
ing, are superimposed on the sereer.)
Appropriately colored glasses ensure
that you get only the correct view in
each &

eye.

The result is a 3-D effect simulating
what you actually would have seen if
you had been standing in the place of
the camera rig.

To be quite precise, this type of
image should be called “stereo”—be-
cause it relies on "stereoscopy”, the use
of two views—rather than 3-D. A true
3-dimensional image, such as a holo-
gram, is one that you can see different
parts of, from different angles. But
since 3-D) is the eommonly accepted
term for any sort of stereo image—even
experts often use it—we'll stick with it
in this article.

The anaglyphic system has some se-
rious drawbacks. Television engineer-
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ing consultant Mark Schubin, writing in
the professional journal Videography,
points out that the colored lenses make
it difficult to achieve full, true colors in
the anaglyphic approach.

The lenses also drastically re-
duce the brightness of the image and
yet still fail to separate to two views
completely. Finally, because the color
on each home's television set is adjust-
ed differently, most viewers will see
ghosts of the alternate-eye images in
the final picture.

A more promising approach relies on
polarizing filters, like those in certain
types of sunglasses, to separate the
images. Stephen Hines points out that
polarizing systems are also fairly easy
to adapt to video. In fact, it has been
done in a variety of ways,

Field-sequential 3-D

Tektronix, a Beaverton, Oregon, firm
that specializes in professional video
equipment, offers a 3-D system that
works with ordinary TV cameras and
monitors. Two cameras shoot right-eye
and left-eye views, but instead of su-
perimposing the two perspectives on
the screen, the different views appear
one after the other each time a new TV
field emerges on the screen,

This technique is called the field-
sequential system. In front of the
screen, A large polarizing filter, eom-
bined with an LCD (liquid-crystal dis-

play) panel, serves as a kind of electron-
ic gatekeeper. When the LCD panel is
switched on, only light with a specific
polarity can pass through the filter.
When it's off, a different polarity
passes. A special controller makes sure
that the panel alternates between the
two settings at exactly 60 times per
second, thus matching the alternation
between left-eye and right-eye views.
Finally, the viewer wears a pair of
gimple, polarized glasses. These are
designed so that one eye can accept
light of only one polarity, and the other
eye sees only the other polarity.

The final result is an almost total
isolation of right- and left-eye views,
and a striking 3-D effect.

The Tektronix system isn't ready for
home use vet: The 12-in. version costs
more than $3000. But it's already start-
ing to make an impact in some profes-
gional imaging systems. In particular,
designers find it useful to add depth, as
opposed to mere perspective, to com-
puter-generated graphic models.

Despite its advantages, the basic
Tektronix approach has a serious limi-
tation. Although it operates at the con-
ventional TV field rate of 60 images per
second, each eve only sees every ofher
image—a field rate of only 30 frames
per second. That translates into a seri-
otis case of image flicker, enough to be
annoying to most viewers at first,

There is a simple way to get rid of the

NASA'S 3-D HELMET—A WORLD BEFORE YOUR EYES

What's the

of tunnel-vision? It's NASA's Vintual Environment Workstation, a 3-D

theater in a helmet that uses wide-angle LCD goggles to send the cormect perspective to
each eye. Images can come from dual video cameras or from prerecorded 3-D sources.

P ILLLSTRATION BY PAT RLUGGERD
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SEGA’'S 3-D VIDEOGAME—THE OPPOSITION UPS THE ANTE

The first practical 3-D entertalnment systern to reach LL5. homes

will be an accessory to Sega’s Master System videogame. The
system wses LCD shutter glasses (left) that connect to game console

flicker problem, but it means giving up
compatibility with the American televi-
glon standard. A San Rafael, Califor-
nia, company called Stereographics
uses a similar system of LCD panel and
polarized glasses, but doubles the 60-
cycle field rate using custom-designed
monitors and other specially modified
components. This results in a flicker-
free 3-D image, but it's an approach
that would be prohibitively expensive
for the home and even for many busi-
nesses and other applications. (The
Tektronix System can also be modified
to operate this way.) In the future,
digital image-processing could make
the system feasible and affordable.

InJapan, 3-D enthusiasts are already
enjoying 3-D movies at home, and
they're doing it with a system remark-
ahly similar to the Tektronix approach.

Late last year, JVC began selling 3-D
movies, including “Jaws 3-D" and “Fri-
day The 13th Part 3—3-D", on VHD
videodises. (VHD, which stands for
Video High Density, is a videodise for-
mat not available to U.S. consumers.)
Buyers can play these 3-D dises in
gpecial VHD disc players. But in order
to see 3-D), they need one extra compo-
nent: a pair of LCD glasses that con-
nects to the dise player with a thin
cable. These glasses sell for the equiva-
lent of about $80 a pair.

Owners of older VHD players also
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nead to buy a simple adapter to syn-
chronize the glasses. The video signal
on the dise, as in the Tektronix System,
alternates between left- and right-eye
views with every video field, or 60
times a second. But instead of putting
the LCD panel in front of the screen,
the JVC system puts an LCD directly
in front of each eye.

3-D VCRs
These LCD panels, made of the same
material used in LCD TV sets and
watches, are able to switch from being
transparent to becoming totally opaque
when jolted by a tiny electric current,
thus forming very efficient eleetronic
shutters. (Some earlier 3-D systems
used PLET ceramic lenses as shutters,
but these are quite expensive and re-
quire dangerously high voltages to op-
erate. ) A signal from the disc player (or
the adapter) synchronizes the LCD
shutters with the alternating left- and
right-eye views. When the left-eye
view ig8 on the sereen, the right lens
turns opaque, blocking the image. For
right-eye fields, the process is re-
versed, Like the Tektronix system (and
unlike most anaglyphic 3-D techniques)
this approach manages to keep the two
perspectives totally separate, resulting
in execellent 3-D imagery.

Though JVC chose to introduce its 3-
D system as an accessory to its VHD

Pl FHOTO BY BRAN KORCFF

via interface board. Joystick and target pistol let the user Interact
with 3-D games stored In program
on a TV, \We found the 3-D effect to be quite pronounced.

cartridges {right] and displayed

dize players, the system works just well
with ordinary videocassette recorders.

Sharp Corp., which helped JVC de-
velop the system in Japan, is consider-
ing introducing & similar version in the
U.8. that will work with ordinary VHS-
format VCRs. Sharp's system uses a
simple adapter that plugs into both the
TV and the VCR, and has connections
for up to four pairs of LCD glasses.
(Wireless glasses are also in the works.)
Though Sharp expects to offer the tech-
nology first to professional customers,
the target price for the adapter—under
$100—certainly puts it in the range
many home users would find accept-
able. The company is already talking to
& wide range of potential customers.
Some eye doctors, for example, think
the technology might make it easier to
demonstrate and learn complex medical
procedures. The system also has poten-
tial in computer-graphics systems, In
fact, Sharp in Japan sells the LCD
glasses and an interface board that
allows home and business users to cre-
ate their own 3-D graphics on certain
Sharp computers,

The advantage of JVC/Sharp ap-
proach, like the Tektronix system, is
that it doesnt require scrapping to-
day's TV and video equipment.

“This can be handled just like regular
video," explains Sharp engineer Peter

{Please turn lo poge 88)
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of flight.

The luminaries gathered at Moja-
ve had come to do more than simply
design an airplane, They had come
becaunse aviation is alling, and a new-
generation Cub would be part of the
cure. The number of student starts
has declined steadily, not to men-
tion the number of new pilots who
buy small airplanes. Certainly, one
of the contributing factors is the
apalling increase in the cost of Might
instruction and training aircraft.

The canse for the increase is a
complex interplay of inflation, la-
bar, FAA certification costs and,
most of all, produact liability insur-
ance, Product lability has had sucha
damaging effect on aviation that the
Mojave Pow Wow decided it was best
to ignore the regulatory problems of
liability and FAA certification and

TAIL-MOUNTED
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MODIFIED BOXPLANE

Several revol concepts for
the light plane of the future evolved
from PM's aviation think tank.
Among them [top left] was a plan
for mounting the engine in the tail;
a contemporary biplane [top right):

P g
7

L
JOINED WING

a NASA inspired boxplane |bottem
left): and a radical joined wing [bottom
right). The final aircraft |illustration]
was a synthesis of ideas drawn from
the leading edge of contempaorary
aviation technology.




Burt Rutan and a panel of aviation experts help PM design
an affordable entry-level sportplane for the 21st century.

BY BUDD DAVISSON: lllustrations by Mark McCandilish

do its design work in a vacuum.

When tackling the project, PM se-
lected the following team and
turned it loose: Bort Rutan, world
reknown designer of a wide variety
of airplanes, including the Starship
and Voyager; Wally Schirra, Navy
test pilot and the only astronaut to
hiteh rides in all three of America’s
carly space vehicles—Mercury,
Gemini and Apollo; Frank Christen-
sen, industrialist/'entreprenear who
owns the factory that cranks ont
Christen Eagles, Pitt Specials and
soon the Husky bushplane; Fred
Mackerodt, aviation journalist and
experienced pilot; J.P. Tristani,
commercial airline captain and for-
mer Navy test pilot; and Mark
MeCandlish, one of this country's
foremost  aviation illustrators.
Rounding out the list were PM's
Editor-in-Chief Joe Oldham and
Science Technology Aerospace Edi-
tor Tim Cole, | was there to serve as
referee.

As we finished breakfast around
the conference table, we laid down
our only two hard and fast guide-
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lines: First, the airplane was sup-
pased to be of revolutionary design.
Anything less, we felt, would fail 1o
breathe life into aviation. Revolu-
tionary versus evolutionary ... we
soon had to chant it to ourselves to
keep on the right track.

The second guideline was really a
definition of the mission. The air-
plane was to be an entry-level train-
ing platform that removed all hard-
ware barriers between Might and the
average man on the street, It was to
be the most user-friendly airplane
ever designed,

“Revolutionary versns evolution-
ary” was a bigger challenge than
most of us anticipated. We sailed
right through the second subject of
discussion—the number of seats.
Two was the unanimouns answer,
Then, I posed the guestion of wheth-
er the seats would be tandem or
side-by-side. The military types pre-
ferred tandem. As an instructor, 1
pushed for side-by-side.

Then Burt spoke.

“Why does it have to be either?”

It was like throwing on a light

switch, Burt made the case for stag-
gering the seating—setting the right
sedl back approximately 15 in. and
overlapping the left seat by about 6
in. This gave a bundle of benefits:
narrower foselage, the instructor
could still read the student’s face for
gigns of panic, the instructor was
closer to the student’s line of sight
s0 their visual references were al-
most the same, and the right seat
passenger/instructor had unrestrict-
ed access to the small payload bay
behind the pilot. Most important,
staggering the seating gave passen-
ger and pilot plenty of elbow
room—a pretty dear commodity on a

lot of 2-place airplanes with
athwartship seating.
The PM Scorpion was taking

shape from the inside out. The seat-
ing discussion led to fMight controls
and from there to the instrument
panel. Everybody in the room agreed
that a side stick on an armrest at the
side of the seat was the best way to
control the airplane. At the same
time, it was argued that the left
seal—the commandstudent seat




WINGS FOR TOMORROW

—should have a conventional Cessna/
Beech/Piper type of control yoke. Then
Burt once again pointed out the differ-
enee between revolutionary and evolu-
tionary. Even though we liked side
sticks, we had clung to our evolutionary
upbringing and reasoned the yolke was
needed to allow pilots to make an easier
transition to the older and, as we were
learning, terribly traditional designs. If
we tied our thoughts to them, our Cub
of the future would be just another link
in the evolutionary chain of today.

So it was side-stick controllers for
both pilots.

¥ the time we progressed to

the instrument panel, every-

one was brimming with revo-

lutionary ideas. We quickly
concluded that nothing on an airplane’s
panel makes any sense in today's world.
The instrument panel on a modern light
plane looks the way it does becausze
that's the way it looked in 1950. And
1940. And 1930. And the instrument
panel looks the way it does because
instruments were invented one at a
time. Somewhere back in aviation's
dark ages someone wanted to know
how fast they were going so the air-
speed indicator was invented. Then,
they wanted to know how high they
were {lving so along came the altime-
ter. The process continued until the
panel was covered with individual dials
piving individual bits of information. As
a result, nothing on a typical airplane
panel iz direct and to the point. Indeed,
we argued that one reason so many
people don't learn to fly is because the
panel itself is so intimidating.

The Mojave approach was to create a
system that boiled down every single
piece of important information to one
visual display that took no talent to
decipher. Since we were ignoring how
it had been done in the past, the infor-
mation and control problem was cou-
pled with today's technology. And it
was immediately decided that the heart
of the Seorpion’s avionics would be a
redundant pair of inexpensive micro-
processors. The processors would col-
leet all flight information, do all the
ingesting and extrapolating and feed
the results into a menu-driven graphic
control display that would be projected
on the lower part of the windshield. The
windshield itself would be light-sensiti-
ve—automatically tinting shightly in
bright sunshine for readability, becom-
ing clear in bad weather. Individual
menus would cover navigation informa-
tion (like heading, loran C waypoints,
and 30 on), flight control data (like
airspeed and altitude), engine parame-
ters (like rpm, manifold pressures,
temperatures), and a miseellaneous
menu for such information as airport
approach directories. The pilot would

iz

COCKPIT ERGONOMICS

e

STAGGERED
SEATING
=y

Staggered 2-place seating Is one of Scorplon’s most striking features.
in profile view above, passenger and pllot can still Interact. and passenger has
access to small payload bay behind left seat.

Elbow room, In this top view, is enhanced even though fuselage Is narrower.
Englnes can be placed closer together to counteract asymmetrical thrust
with one englne out.

—

SIDE-BY-SIDE
SEATING

Comfort suffers In a typical 2-place tralner with side-by-slde seating.
even though the cabin Is typically wider, Scorplon concept Is tighter,
but more comfortabile.

flip through the menus with a button or
trigger on the throttle and could even
choose g split-screen format.
he displays wouldn't be num-
bers or fipures—just simple
graphic designs or iconogra-
phy that immediately con-
veyed all the information normally
found on all those little dials found

aboard a more traditional aireraft.

It was also decided that there was no
reason for the control presentation to
differentiate between VFR (visual
flight) and IFR (instrument flight) con-
ditionz. The same information would
control the display in all weather condi-
tions. It was also agreed that much of
the collision avoidance and routing
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OMNE-PIECE MOLDED SEATS ARMRESTS
Flight controls and avionics are based on heads-
up, fly-by-wire technology. That may sownd
complicated, but the actual pilot interface has
been greatly simplified. Menu-driven informa- ) 1
tion is prajected on the windscreen, including Ly
a simulated flight path that teils the pilot where i
to put the nose. The electronics alzo include a ﬂ,
loran C integrated with a digital prepro-
grammed ground view. Pilot and passenger

recline in a pair of 1-plece molded bucket seats.

work would be performed by the micro-
processors, with relevant information
displayed on screen. The discussions
concerning our Heads Up Display
(HUD) didn't end with simply present-
ing raw data to our pilot. We wanted ta
give him or her real “attitude control”
that guided the airplane in all condi-
tiong. The initial concepts centered
around a set of cross hairs or a “flight
envelope box” that would be projected
onto the windshield with an outline of
an airplane, as seen from behind, super-
imposed over it.

But that too seemed evolutionary.
The final HUD was a graphic presenta-

POPULAR MECHANICS » ALIGUST 1987

tion of the horizon with an aerial high-
way or railroad track running down the
center. The pilot’s job would be to keep
the plane positioned o that it appeared
as if he was flying down the center of
the highway and just above it as it
receded into the distance, Parallel bars
running across the railroad track would
give the pilot & quick visual reference of
speed and distance.
he processors would be
crunching flight numbers and
would move the railroad track
according to where the plane
should be headed, thereby telling the
pilot what ought to be done with the

airplane's nose, In other words, naviga-
tion information would be fed into the
HUD, which would guide the pilot left,
right, up or down.

An alphanumeric keypad mounted on
the forward end of the console between
the two pilots would provide a means of
plugging navigation and other raw data
into the central processing units. We
assumed that loran C coverage will
expand to eliminate the current mid-
continent gap and we determined that
most navigation would be by that meth-
od. This would allow the pilot to elimb
in the bird, punch in a 3-character
alphanumeric designator the FAA uses
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SPLIT RUDDERS

TWIN SERVO MOTORS

FIBER-OPTIC LINE &,ﬁ : ’

¥ ADDITIONAL —
CARGO SPACE —

B 40-HP ROTARY ENGINE

INSIDE THE
POPULAR MECHANICS
SCORPION

Our Mojave creation Is designed to be the most
user-friendly aircraft ever conceived. opening
the door to flight for a new generation of pliots.
The pop-up. wraparound canopy is oversize
for easy entry and egress. Staggered seating
allows plenty of elbow room while permitting
a narrower fuselage, which has an impact
on engine placement, flight characteristics
and construction. The fixed landing gear iz
meant to be unobtrusive, visually and aero-
dynamicaily. yet structurally substantial
to absorb rugged training use. A negative
dihedral, or down-sloping wing. Iz fixed
with small “tip-dagger”” wheels to keep
Scorpion level when parked. A gentle
forward sweep keeps the wing's center
of pressure In correct relation to the
center of gravity, allowing the main spar
to be positioned behind the cabin.
Small, easily replaceable servo motors
operate allerons, rudder, and the con-
trol surfaces In the canard. The servo
motors are operated via filber-optic
input from Scorpion’s redundant
central processing units. Ellminating
pulleys, cables and other com-
ponents. and molding the air-
\ ‘.ﬁ frame in large pieces. will keep
\ \ Scorplon s parts count low,
\l\ | hoiding down the price.
\

FUEL CELL
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to identify his destination airport,

and let the digital railroad track
lead him there. No muss. No fuss.
Existing loran units already allow
the pilot this kind of navigational flexi-
bility as well as having various backup
modes such as a single button that
displays the loeation of the elosest air-

port.

Some also display runway and air-

port information. In short, pgetting
there by airplane has already taken
some fabulous strides. The Mojave bird
would integrate existing systems that
could gimplify all phases of flight infor-
mation and control.
n addition, some loran units cur-
rently evolving in the marine
community merge position with
environmental information like
channel markings, depth, obstructions,
and 8o on. This information is digitized
from charts prepared by the govern-
ment and installed on small program-
mable read-only memory (PROM) car-
tridges that plug into a loran's central
processing unit. It won't be long before
this kind of technology (technology that
is truly inexpensive) reaches aviation.
Our group concluded that it will soon be
possible to project a visual digitized
representation of ground features
—like airport runways, towns, topo-
graphy, TV towers and other obstruc-
tions—using simple icons. A continu-
ously updated loran position would shift
the unfolding scene on the windscreen
relative to the movement of the air-
craft, allowing the pilot to wvisually
shoot approaches in any weather based
on the image on his own windscreen.
The flight envelope railroad track
would pass over visual representations
of ground features.

And remember, for pilots who yearn
for VFR simplicity on those bright
sunny days, all displays could be shut
down while the central processing units
continued to silently monitor engine
status and position.

Naturally, since the conversation
was homed in on microprocessors, no
one around Rutan's conference table
had any trouble getting rid of the con-
trol cables and pulleys usually found in
airplanes. In fact, the fly-by-wire men-
tality that permeated the diseussion
was carried through to its logical con-
clusion when someone suggested using
fiber optics cast into the structure for
primary control. Input from the side
sticks would integrate with the micro-
processors, which would send signals
through the photonics to small, inex-
pensive servo motors mounted in the
control surfaces.

The concept of incorporating certain
redundancies into the design surfaced
throughout our discussion. Both
Schirra and Tristani outlined the back-

{Please turn o page 100)
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A chest of drawers and desk combination

ry

that is both beautiful and utilitarian.

his unique piece of furniture is

ideal for apartment dwellers,

students and space-conscious

homeowners. It combines the
funetions of a desk and chest of drawers
in & compact package that will comple-
ment any traditional decor. Sometimes
called a butler's desk, this chest has its
roots in early American domestic life
where the butler used it as a place to
keep track of household operations,
Although few of us today can afford
such service to handle our domestic
affairs, the butler's desk remains an
attractive solution for household orga-
nizing. Our version was designed spe-
cifically with the home craftsperson in
mind. Constructed of solid cherry and
tastefully finished, this piece could very
well become an heirloom in your family.

Starting construction

The large side panels, fixed desktop
and case top must be made by gluing
together narrower stock. Depending on
the widths available to you, you may
also need to glue-up the drop-leaf desk-
top. Start by selecting the wood for
each panel, paying particular attention
to grain pattern and color. Check the
growth rings that appear on the ends of
the boards and try to arrange the wood
go that the rings alternate—facing
down on one board and up on the next.
This tends to even out the eupping
tendency of flat-sawn boards as the
humidity changes. Mark the wood so
it's not mixed up at assembly time.
Crosseut the panel pieces and drawer
fronts about 1 in. longer than their
finished dimensions.

Prepare the panel pieces for assem-
bly by first jointing one edge on each,
Then rip each piece ¥ in. wider than
necessary and joint the sawn edges,
Haold each mating surface together and

—

Color photo: 1R Rost

Black-and-white photos: Ralph 5 Wilkes
Technical art: Dyti Fleddens

Photo styilst: Gabe Hemick
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BY RALPH S. WILKES

check for a good fit. Apply glue to the
mating surfaces, lightly clamp the
pieces together, and remove the excess
glue. Use straight pieces of serap stock
lightly clamped across each end to keep
the panel flat. These should be waxed
to prevent them from being glued to the
panel. Check that the panel has no
twist, tighten the clamps and allow the
glue to dry overnight. Repeat this pro-
cedure for desktop and cabinet top.
After the glue has dried, dress the

Fold up and close the top of our solid cherry
butler's bureau and it transforms from effi-
clent desk into an elegant dresser.

surfaces with a hand plane or sander.
Then, hand sand with a block and 220-
grit paper. Rip the side panels about Y,
in. oversize and remove this excess
with the jointer or hand plane. Then cut
to length, Next, make a template of the
side panel leg cutout. Transfer the pro-
file to the inside surface of each side
panel, Cut to the line with a sabre saw
and clean up with a drum sander,

Lay out the % 4in.-deep dadoes and
top-edge rabbet that house the five
frames on the inside faces of the panels.
To ensure that all the dados will be
straight, square to the edge, and the
correct size, construct a jig to puide the

router and straight bit,

Lap join and nail 1x2 stock to make a
rectangular frame that spans the width
of the side panel. To determine the
inside short dimension of the frame that
will produce a "¥in. dado, subtract
the router-bit size from the dado width
and add the diameter of the router
base. If vou're using a Y-in. bit and
your router base is 6 in. dia., the inside
spacing will be 6% in. Test the jigona
serap piece of wood to make sure the
dado width is correct. Clamp the jig
squarely on the side panel and attach a
stop block at one end so the housings
end % in, from the panel edge. After
they're cut, square the stopped ends
with a sharp chisel. Then, rout a %-in.-
deep * Yein.-wide rabbet on the back
ingide edges of the panels for the Yi-in.
plywood back. Stop this rabbet 6 in.
short of the panel bottom.

Making the frames
Select the stock for the frames and
joint, rip and crosscut each piece to
exact dimensions. Next, set up the
router table with a Y-in. straight bit to
cut the maortises in the long frame
members. Clamp a stop block to the
router table fence so the cuts extend in
2 in. from the end. Make several
passes, increasing the depth of cut each
time, to ereate the 1-in.-deep mortises.
Use a sharp chisel to square the mortise
ends. You can cut the temons on a
router table or table saw. Before cut-
ting them in the final stock, make a test
on serap "¥g-in. stock, and check the fit
with the mortises. Make sure shoulders
are square and tenon length is '%; in.
The frames are fastened to the case
sides by screws. Bore “W-in. serew
holes in the end frame pieces as shown
in the drawing. The rear holes in each
piece should be slotted to allow for
movement in the side panels as the
humidity changes. Bore two holes close
together and clean away the waste with
a chisel to make the slots. Glue and
clamp the frames and check for square.

I



1 Make the wide panels by jointing and
giuing narrower stock. Clamp stralght
scrap stock across the panels to keep flat.

£ Lay out and cut a template for the leg
profiles on the side panels. Saw to the line
with a sabre saw and sand the edge.

& Use a router with straight bit to cut the
dados and top-edge rabbet. Guiding jig
ensures straight and consistent width.

7 Test fit the mortise and tenon joints, The
fit should be snug with a ' ,-In. gap at the
mortlse bottom for excess glue.

Fitting the frames

The frames must be notched at the
front to fit the =topped dadoes. Place
each frame in its groove and use a chisel
to mark the frame front-edge notch
line. Cut this noteh %6 in. back from the
front edge. It's a good idea to number
each frame so they're not mixed up.
After the notches are cut, place each
frame in its dado and mark the serew
pilot-hole itions on the side panels.
Then bore Vie-in. pilot holes Y in, deep.
Wrap a piece of tape around the drill or
use a drill stop to ensure that the hole
doesn't break through the outside panel
surface, Next, bore the holes in the top
two frames for fastening the cabinet top
and inside desktop, slotting the rear
ones. The front holes are countersunk
for flathead screws and the rear ones
are recessed so the roundhead serews
won't interfere with drawer operation.

F:]

5§ Cut the frame mortises with a “-in. bit
mounted in the router table. Make several
passes to reach the desired depth.

B8 After the frames are assembled, seat
them In the side panel dadoes and use a
chizel to mark the front-edge notches,

The front piece of the desktop frame
must be channeled out to allow elear-
ance for the fold-down top, Lay out the
channel profile on the frame end as
shown in the drawing, and use a core-
box bit mounted in the router table to
cut to the line. Make several passes to
achieve the final profile.

Set the table saw to rip at a 45° angle
and trim the edges of the fixed and
drop-leaf desktops. Reset the saw to
90°, rip the panels to width, and then
crosseut to length. Then, lay out the
hinge mortises and cut with a sharp
chisel. Bore screw pilot holes for the
hinge screws and mount the hinges.
Now, lay the desktop in position on the
desktop frame and check to see that the
leafl opens and closes properly and that
its putside face is flush with the frame
edge when closed.

Begin to assemble the case by first

& The frame tenon cuts are gulded by the
miter gauge In the router table. Use '¥,,-
in. scrap 1o test cutter depth.

3 Dreis the laminated panels with a hand
plane or sander and finish with hand
sanding. Be sure to keep the surface flat.

9 Mark the profile for the clearance chan-
nel in the desktop frame. Make successive
passes with a corebox bit to make the cut.

applying glue to the front 3 in. of each
dado and the upper-edge rabbet. Then,
sorew each frame to the case sides with
2%-in. No. 10 rh serews. Avoid over-
tightening the screws in the rear slot-
ted holes. Check that the eabinet is
square and allow the glue to set.
When the glue has dried, temporarily
install the desktop to the desktop frame
and install the leaf supports, Check that
it pivots freely and is flush when closed.
Then remove the desktop pieces to be
stained and finished separately.

Completing the case

Cut two corner blocks for fastening the
front apron and attach them to the case
sides with 2-in. No. 10 fh serews. Cut
the apron to size and make a template
for the apron leg profiles as shown in
the drawing. Trace the outline on the
apron and cut with a sabre saw. A drum
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BUTLER'S DESK
19-3/4" DEEF x 39- 118" WIDE x 42-718" HIGH

Ii4 x 318" RABBET
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K
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Secret Secretary

A w ¥
10 Set the table saw for a 457 cut and rip

one edge of the desktop fixed and pivot-
Ing panels. Guard retracted for clarity.

18 Aszemble the frames to the cabinet
sides with screws. Use glue at the frame
fronts only. Siot the rear frame screwholes.

11 Lay out the reverse knuckie hinge
positions on the desktop pleces and care-
fully cut the mortises with a sharp chisel.

14 Lay out front apron leg profile on
scrap Ya-ln. stock. Use this template to
mark apron ends and cut with a sabre saw.

16 Assemble the drawer components
with glue and finishing nalls and apply -
in.-thick hardwood guide strips to sides.

sander mounted in a drill press is useful
for cleaning up the saw marks., Hand
sand the inside corner of the profile
where the drum can't reach. Then fas-
ten the apron in place. Position the case
top on the top frame flush with the back
case edges and with equal overhang on
the sides. Mark and bore screw pilot
holes in the top and set it aside for
finishing. Cut the Ve-in. plywood back
panel and test fit in the case. Set it aside
to be finished before assembly.

Making the drawers

Joint one edge of each drawer front. Set
the table saw to rip the finished dimen-
sion of the first drawer and rip the front
and sides. Then set the saw Lo rip ¥ in.
less and rip the drawer back. Hepeat
this with the two remaining drawer
sizes, Then cut the drawer bottoms to
gize. Usging the router table or table

B0

17 Use a lathe and minimum 2-in.-thick
stock to make the blanks for the knobs.
Turn four knobs from each blank.

saw with dado blade, cut the % x ¥-in.
rabbets in the drawer fronts and % =
Vo-1n, rabbets in the sides, Then, with a
Ye-in. straight bit or dado blade, plough
the Yi-in.-deep groove in the front and
sides of each drawer. Fasten the draw-
er front, sides and back with glue and
finishing nails and slide the drawer
bottoms in place. Nail these to the
drawer backs with 3d nails.

Before installing the guide rails, slide
each drawer into the case and check
drawer front fit. Adjust where neces-
sary and install the guide rails on the
gides. Bore the screw holes for attach-
ing the knobs and countersink for 2-in.
No. 8 Th screws.

The knobs are turned on the lathe
from minimum 2-in. stock. Prepare two
blanks about 8 in. long. Each blank will
make four knobs. Center the stock on
the lathe and turn the knobs to the

12 Temporarily assemble the pivoting
desktop and desktop frame. Make sure
front section clears the frame channel.

15 A drum sander mounted in a drill press
smooaths the apron leg profiles. Clean the
Inside corners by hand sanding.

18 Thoroughly clean cabinet and wipe
with a tack cloth. Then apply staln follow-
ed by three coats of urethane varnish.

profile shown in the drawing. Counter-
bore the knob serew holes in the pivot-
ing desktop for %-in.-dia. plugs and
attach the two knobs.

Final finish

Before finishing, sand all parts with
220-grit paper. Thoroughly clean the
surfaces and wipe with a tack cloth. We
used two coats of Minwax cherry stain
followed by three coats of satin ure-
thane varnish.

Thin the first coat as per manufactur-
er's instructions. Between coats, sand
lightly with 220-grit paper and wipe
with the tack cloth.

When the finishing is completed, at-
tach the cabinet top with 1%-in. No, 10
rh serews and install the back panel
with %-in. brads. Screw the drawer
knobs in place and install the desk
surface complete with leaf supports. PM
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A workshop guide to
choosing and using screws.

Photos by Brian Kosoff

uring the third century B.C.,
when an inclined plane was
modified into a twisting spi-
ral to lift water for irrigation,
the screw was born.

Through subsequent centuries, the
original screw design evolved to be-
come a fastener of parts. Different
styles were developed as screws be-
came more and more popular.

Today, the ubiguitous screw is avail-
able in hundreds of styles and sizes to
satisfy virtually all fastening jobs.
However, selecting the correct fasten-
er from a sea of choices is sometimes a
little tricky. To help you make the right
choice, we've gathered together vari-
ous screw styles that every do-it-your-
selfer should know about. Note that
the styles shown include wood screws,
sheetmetal screws, machine screws
and a few specialty screws, too.

There are several factors to consider
when selecting a serew, including the
type and thickness of the material be-
ing fastened, style of screwhead and
threads, and screw diameter and
length. Also, if the fasteners are going
to be exposed to moisture, be sure to
use weather-resistant screws to pre-
vent rusting.

Screws are made of varions materi-
als depending on strength, appearance
and corrosion-resistance require-
ments, Most screws are made of zine-
plated steel. The shiny plating is at-
iractive and it offers minimum
resistance to rusting when the screw is




exposed gecasionally to moisture. Brass, alominum,
silicone-bronze and other nonferrous metals are also
used as serew stock, These metals are softer, and
therefore, weaker than steel screws, Nonferrous
serews are chosen usually for their corrosion-resis-
tance and appearance.

Stainless-steel screws are strong and extremely
weather-resistant, but they're also expensive, A
more economical type of rust-resistant fastener, is
the electroplated galvanized screw. Galvanized
coatings are available on several different screw

gtyles, including thin-shanked deck serews, ma-
chine bolis and lagscrews,

Screwhead styles
The serews used most often by do-it-vourselfers are
slotted and Phillips, with either a flat or round head.
However, there are several other styles that are
waorth noting. Shown along the bottom of this page
are profiles of nine common serewhead styles, They
include (left to right): flat, round, oval, panhead,
fillister, carriage bolt, thumbserew with shoulder,
brass lnurled finger screw, and hexhead with
sealer washer, Shown on the facing page, are the
seven most common serew-drive styles (from top to
bottom}: slotted, Phillips, Torx, Robertzon, hex-
head, hex socket and a 1-way security screw.
Torx screws are found on late-model cars and
trucks, Robertson serews, also Known as square-
drive screws, have become popular recently with
cabinetmakers because of their nonslip head and
thin shank. Tamperproof 1-way serews are driven
with a standard screwdriver, but ean't be removed
with conventional tools. Remember, screw designs

COMMON SCREWHEAD STYLES

Shown below are profiles of nine common screwheads (left to right): flat. round, oval, panhead,
fillister, carrlage bolt, thumbscrew with shoulder, finger screw and hexthead with sealer washer.
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and head styles are available in a wide variety of
combinations. For example, wood serews come with
a slotted flathead, Phillips roundhead and Robert-
son panhead, just to name a few.

Screw specifics
The most comman serews are wood serews, They're
designated by length in inches, gauge number
(shank dizmeter) and screwhead style, for example:
1%=in. No. & fh (flathead) screw. Shown above, are
14 flathead wood serews runging in size from 4 4-in.
No. 18 to g Y-in. No. 2. The higher the gauge
number, the larger the screw shank. However,
each gauge number comes in several lengths.
Therefore, a 1-in. No. 12 has a thicker shank than a
3in. No, 8 screw. Wood screws are commonly
available with flat, round, and oval heads in slotted,
Phillips and Robertson styles. Also, serew lengths
are measured from the serew tip to the part of the
head that is flush with the wood. Measure a flathead
gerew to the top of the head. A roundhead serew is
measurad to the bottom surface of the head.
Wherever possible, serew through the thinner
piece of wood and into the thicker board. As a
general rule, two-thirds of the screw's length
ghould be driven into the thicker board. Here's the
proper method of installing a wood serew. First,
bore a pilot hole to a depth equal to about three-
quarters of the serew length. The pilot hole must be
slightly smaller in diameter than the threaded
portion of the serew. Next, bore a serew-shank
clearance hole through the first, thinner board only.
Finally, countersink the hole and drive the screw. IT
you're going to drive the screw below the surface
and conceal it with a wood plug, then counterbore a
shallow plug hole beford boring the pilot hole,
When standard wood serews are too small, move
up to lagserews, These long, large-shank screws,
alzo called lagholts, provide extra holding power
when joining large-dimension lumber. Lagserews
have hexagonal or square heads that are driven
with a socket or wrench. To transfer pressure over
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a larger area, use a large diameter washer.

Lagserews are commaonly available in diameters
ranging from % in. to % in., and in lengths from
about 1 in. to 8in. The hexhead lag=crew shown is ¥
in. dia. x 4 in. long.

A eousin of the lagserew is the capscrew. Like its
relative, a capscrew has a hexhead and large-
diameter shank., However, capscrews have ma-
thine-zerew threads for use in tapped holes or with
individual nuts. All machine-serew fasteners are
designated by gauge, threads per inch, and length
in inches. This includes capscrews, machine screws,

i bolts, machine bolts, stove bolts and
threaded rod stock. For example, the capscrew
ghown 8 ¥-13 x 2 in. That is, % in. dia. with 13
threads per inch and 2 in. long.

Machine-screw threads are designated as either
National Coarse (NC) or National Fine (NF}. NF
gerews have more threads per inch than NC screws
and, therefore, have preater holding power. How-
ever, NC screws are sufficient for most typical
home and shop applications.

It's also worth mentioning that capserews are
manufactured in three strengths. A standard-
strength capscrew, indicated by a plain, smooth-
surfaced head, has a minimum tensile strength of
about 74,000 psi (pounds per square in.). Medium
strength screws are rated to a minimum of 120,000
psi, and are identified by three raised hash marks on
the screwhead. 8ix hash marks identify a high-
strength serew that's rated to 150,000 psi. Again,
standard-strength capscrews are sufficient for most
home and shop jobs.

Ity screws

Each of the following serews (No. 1 through 10} is
designed for a specific application. The first two are
2i-in, No. 8 drywall serews. They're used to attach
gypsum wallboard to wood and metal studs, Both
screws feature a thin shank and a Phillips, self-
cantersinking bugle head. The difference between
the screws is their points,

Screw peoniced Dy AACMGsEEr-Car, B 4355, Checagay I S0680

SCREW-
DRIVE
TYPES



SCREWS

Serew No. 1 has a sharp, needle point
for use in wood and thin metal (it's also
excellent for general woodworking and
cabinetmaking). The second screw (No.
2) has a self-drilling point for driving
through metal studs of 20 gauge or
heavier. Drywall screws are designed
to be driven with an electric serewgun,
but you can use a Phillips screwdriver
just as well.

For your next outdoor project, try
FasTap Plus exterior-grade screws
(No. 3). These screws, similar in design
to drywall serews, have self-counter-
sinking bugle heads, thin shanks and
sharp self-starting points. A special
Dacrotized coating, made of a tough
polymer and zine compound, provides
superior protection from moisture, salt
spray and corrosive chemicals used in
treated wood. FasTap Flus screws are
available in sizes ranging from 1% in.
No. BtoGin. No. 10. For details contact
Faspac Inc., 17903 Arenth Ave., Indus-
try, CA 91748,

The next serew (No. 4) is designed
specifically for use in particleboard. It
features a thin shank and deep, wide
threads that provide greater holding
power than standard wood screws.
Made of heat-treated, zinc-plated steel,
the screw has a Robertson-drive flat-
head. Shown, is a 1% in. No. B; 2-in. and
J-in. lengths are also available. For
details on particleboard screws and oth-
er Robertson-style serews, contact The
Woodworkers' Store, 21801 Industrial
Blvd., Rogers, MN 55374.

Self-tapping screws (No. §), more
commonly known as sheetmetal
screws, tap their own threads in light-
gauge metal and wood. Most self-tap-
ping screws have panheads or round-
heads. The 2-in. No. 10 screw shown
has a slotted hexhead with a built-in

Here are five screws that are invaluable to home and shop projects: 1. driywall screw; 1.

drywall screw with self-drilling point; 3. FasTap exterlor-grade sorew: 4. particeboard
screw with Robertson head; 5. seif-tapping screw, also called sheetmetal screw.

washer. It can be driven with a slotted
screwdriver or socket. Self-tapping
screws are available in sizes ranging
from ¥e-in. No. 4 to 2-in. No. 14.
Unlike a conventional serew that has
one head and a threaded shank, a hang-
er bolt (No. 6) has no head and two
threaded shanks. This unusual fastener
has machine-serew threads on one end
and wood-serew threads on the other,
To install & hanger bolt, thread two
nuts, side-by-side, onto the machine-
screw end. Then, bore a pilot hole for
the wood-screw threads. Now plade a
wrench on the nut closest to the bolt
end and turn the screw into the wood.
Hanger bolts are most often used to
attach table legs to tabletop assem-
blies. The bolt shown is %18 x 3 in.
Another unusual-looking fastener is
the hanger screw (No. 7). It features
wood-serew threads and a flattened

These unusual screws are designed for very specific fastening jobs: 6. double-ended, headiess
hanger boit; 7. hanger screw; B. nylon machine screw; 9. seif-driiling machine screw with
two wood-cutting wings; 10. tamperproof security screw with break-off hexhead,
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head with a hole drilled through it
Hanger screws are used primarily for
installing suspended ceilings. The
wires that support the ceiling are at-
tached to them.

The flat head allows you to drive the
screws with locking pliers or an adjust-
able wrench. You can also turn in the
screws using a nailset stuck in the
serewhead's hole. The easiest method
I've found to install hanger screws,
though, is with an electrie drill. Chuck
the screwhead in the drill and power-
drive it in. The serew shown iz % in,
diz. x 3in. Hanger serews are available
in lengths that run up to about b in.

The widespread use of plastics creat-
ed a need for nonmetal fasteners. Con-
ventional steel screws tear out plastic
threads too easily. Nylon screws (No.
8) are used to join together plastic parts
and assemblies, Nylon is lightweight,
strong and, of course, rustproof. The
slotted roundhead machine screw
shown is ¥4-20 x 2 in,

The next serew (No. 9) features a
self-drilling point that will bore and
ream wood and tap steel in one opera-
tion. The 2V-in.-long screw has a large
No. 3 Phillips flathead, 12-24 machine
screw threads and two cutting wings
that protrude from the screw tip. The

ings bore and ream wood and then
break off as the self-drilling point taps
the steel. Use this style screw to fasten
plywood and 2-by lumber to metal .089
in. thick or thicker. Drive the screws
with an electrie screwgun.

Security serews are designed to be
virtually impossible to remove. Screw
No. 10 is a roundhead breakoff security
machine serew, After the screw is driv-
en tight with a hex socket, the protrud-
ing hexhead can be snapped off with a
hammer blow. The ¥-20 x 1¥-in. screw
shown is made from solid I:ursbeelmth
a black oil finish.
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FACTORY DIRECT
GRANDFATHER CLOCKS

Do-It-Yoursedl Clock Kits
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steel cobra head...depress the snap-
action lock...and forget about theft
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models. Full-year guarantee.
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3-D TV COMES HOME

{(Cantinued from poge 65)

Gloegpler, “on a regular VCR, TV,
over the air, whatever,”" But this ad-
vantage is also a limitation, sinee it
holds the system to the G0-field-per-
second rate of the American TV stan-
dard, ereating the same flicker problem
seen in the Tektronix system.

Sharp tries to minimize the noticeahi-
lity of the flicker by building & neutral-
density filter into the LCD glasses.
This helps, because the human eye
seems less sensitive to flicker at lower
light levels. But it also reduces the
brightness of the image, which has
already been dimmed by the polarizing
filters themselves. Choosing between
flicker and dim pictures is, as Gloeggler
admits, “a delicate balance,”

Japanese 3-D fans aren't the only
people who can buy this system. The
camputer-game company Sega has just
introduced a 3-1) add-on package for its
popular Sega Master System home vi-
deogame, As an option, Sega System
owners can purchase a pair of LCD-
shutter glasses almost identical to
those used by JVC and Sharp in their 3-
D systems, The glasses plug into a
small interface board that synchronizes
the LCD shutters with the game com-
puter. The computer sends alternate
left- and right-eye views to the TV set

with every video field.

Viewed through the glasses, the 3-D
effect is quite pronounced, When PM
tried out a prototype of the system,
only one game, an outer-space target
game called "Missile Defense 3-1I0", was
fully vperational. But Sega is working
on a variety of 3-D game concepls,
including 3-D rucing, golf and Ping-
Pong, and hopes to have at least six 3-D
pames available by the end of this year.

This system could be the first high-
quality 3-D entertainment system ever
to make its way suceessfully into Amer-
ican homes. Moreover, Sega of America
Research and Development Manager
Bteve Hanawa points out that since the
system uses essentially the same tech-
nology as Sharp and JVC, the Sega
LCD glasses ought to work with those
systems if either 3-D video system
becomes available here. Besides Sega,
videogame maker Nintendo of Ameri-
ca, based in Redmond, Washington,
will affer LCD glaszes and 3-1) pames.

The LCD-glasses approach is also
opening J-dimensional doors for users
of more sophisticated computers. For
example, San Francisco's Antic Soft-
ware publizshing company s offering
“Stereotek” LOCD plasses to work in
conjunction with the Atari 8T 520 and
1040 computers. The glasses were de-
veloped by Tektronix-subsidiary LC
Technologies,

Using the same field-zequential tech-

BA

nigque employed by Sega and others,
Antic’s glasses let a programmer de-
sign real 3-D graphics either in color or
in higher-resolution monochrome, One
of Antie's first programs for the sys-
tem, dubbed “CAD 3-D, 2.0", allows
amateurs or professionals to create so-
phisticated, moving 3-D designs of the
sort onee only possible with high-
powered graphics computers. In Japan,
Sharp offers a similar system using
glasses for certain Sharp computers,
Major video manufacturers aren't
the only people interested in 3-D televi-
sion. Experimentation in 3-1) iz almost

All 3-D Images yleld a sense of depth by
providing two perspectives as seen sepa-
rately by the left and right eyes. To replicate
this perspective for 3-D video, Sharp and
others use hwo cameras spaced a few Inches
apart just as human eyes are.

a cottage industry in the U.S., and
enthusiasts even have their own maga-
zine, Stereo Worfd, Many of the 3-D
approaches developed by amateurs are
mere backyard curiosities, but then so
were the first movie cameras.

Even the best TV-based 3-D systems
are, #s one researcher says, "like look-
ing through a window at a distant
place.” A few 3-D visionaries are trying
to ereate systems that will take you
through the window and, he continues,
“make you feel like you're present in
that distant place.”

NASA researcher Michae]
MeGreevy calls this concept “advanced
telepresence,” and he believes he and
his fellow researchers are close to being
able to achieve it. To some extent, they
already have.

At NASA's Ames Research Center,
MeGreevy and others have developed a
prototype 3-D system that can trans-
port the viewer into completely alien
environments. Instead of having the
viewer look at an image on a screen, the
NASA system has two small LCD TV
sereens mounted in a helmet, one di-
rectly in front of each eye. Separate
left- and right-eyve views, either from
cameras or from a 3-D computer-graph-
ics program, are fed directly to the
appropriate screen. Special optics en-

{ Plense turn o page Si)
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4'x8" Fold-Up Utility Trailer
Why rent? Folds and rolls on its
casters. 222 |bs. List $349.95.

rem#1257 $179.95

- l SAVE! Gas ENGINES! TR L

J Wide varlety of horizontal
14” Electric andvertical gas engines, 3to | Water gl O
23HP! Famous brands like | Pump Power r R

Cut-Off

Tecumseh, Briggs, Honda
- h . 400 GPH; 28° max. lifL. 3-
Wisconsin Robin and Kohler. :";;_p;:'h 'ﬂu“. ‘engine. Chem- ;

Cuts through 2° bar and 4.6 pipe. One ical & mbrasion resistant seals. 2"
Ship wt 44 Ibs. List §258.00, Year suction. Shwt, 37 Ibs List $328.95!
1
temwissz2 $136.95 G"::"'"t" tem #1000 $157.95 "

Engines

29-Pc. Hi-Speed

Drill Bit Set
$14.95 — |

Hauls 5000W Surge! 4000w
upto Continuous Rated Generator

00 ideal for homeowners, farmers,
’ 3 Ibs’! contractors and vacationers! B-HP

List $65.00 LT i
#150281 Vertical Engines .E,:L‘;l: tilar mn ml::lggm__ e e bt
r ; BHP 1753 532" shalt .. $194.95 box of '.:'u::l::l 15" phywood 207 Itom #1 8425 33?’9.95
5 10 HP 1°3 8,32 shafl.____ §216.85 wheels. 67 Ibs. Can ship UPS With Electric Start
Tools Shipping & handiing not included. ltem #14512 564 L 95 tem#1 6428 $459.95
1/2"VERDrI|0234)8118.85 e . s ————————
Sawzall®, VS (6508) §137.95 NOr the'..n | sendtor your FREE catalog or send $8,00 and
Cordless Driver (g530) $66.99 y Dept. 69167 | ALSO recaiva Log Splitter Design Book! Mall to:
Hyd raUhCS | NORTHERN HYDRAULICS, Dept. 89167
A P.O. Box 1218 )
AADELTA Tools INC: Sale ends Aug. 31, 1987 | sumavitie, Mn 553370219 e ﬂ'-
g ' I
; MNa
10" Miter Box (34-080) $199.99 Call Toll Free 1-800-533-5545 I Aiag
Sawbuck™ Baw (13-150) 8529.98 City
14" Band Saw (282438 $479.99 24 hours a day, 7 days aweek! | o7- T

Your home workshop can PAY-OFF...

3-in-’ Power Tool ! P B I G '
ERR

This one power-fed tool — = : e
SAWS to desired Width ... === S YT
4 30-DAY FREE KUi Do
® S M. { TRIAL OFFER ] =
MOLDS all popular Patterns . . . s

Mail Coupon Below

For Compiete
—all in one fast operation! N Bosaie BOOKLET!
Only Complate Workshop Tool Of ts Kind In The World! - There is N0 DBLIGATION ﬂ
From the day it arrives the Planer/Molder/Saw will make Does The Foley-Belsaw Fay?
and save you money. With shortages and inflation driv- YOU BET! ‘ m “ “_“'I
ing lumber prices skyhigh, this versatile power tool izl :
quickly pays for itsell by easily converting low cost READ WHAT DWNERS SAY. I coupen has been FOLEY-BELSAW CO.
rough iumber into high value finished stock. Make your I bowght 2 bateh of walnut in the sugh po:mnrd-nmh name B30V Equitable Rd., Dept. 81122
own quarter-round, base mold, door and window stop, :“L‘n&:’gﬁ:i::j"i“"aﬂ“ ;";T;g'?gﬂnaa“' |l"' and address b Karsas City, Ma. E4120
casing, tongue-and-groove ... all popular patterns. = - . Al
Other operalors turn out picture frames, fencing, clock ?é?:;ﬁ%;w of tha Planer. it realy . - 1 J 3 JA T 4 ‘ .
cases, furniture., bee hives, bed slats, surveyor's A.5. Clark — Springlinid, Ohin
slakes . . . all kinds of millwork. Handles tough cak and " FOLEY Foiley-Belsaw Co ngf
walnut as easily as pine using only cne small motor, and "“This machime pays for itself making money 'W' 6301 Equitable Ad Euul
out of scrap bodrds. It is & very well Bui Y Dept. 91122
50 simple 1o operate even DEgINNers can use i, s et m;‘m“"“lw . K::*m Ciy. Mo. $4120 l
Men and women everywhere are using this one A T T ' B gl BB s ol g
" @l gIves mF compir g 5 L LI W
YouR low-cost pl'll':;:ml maching rM:rm rgaun mmmm: Slephen Schulls — Orangeville, Penaa, Plowvediakiar-Saw and (ol desais o bow | .
their own new basinesses... a8 cam I've been 8 planer man for yeass and am : can qalifv far a 30-Day Free Trial right In my
OWN same. Supply lmberyards, carpenters and now reirea. The Foley-Belsaw has. earmed i A} el St I e Uistpptien
contractors in your area with doos and window e 560,000 in sleven years . iU's tha best :
BUSINESS e vighy L et ey e ot investment | ever made.
Pari Time Robert Sawyer — Rosabery, Dregon Mamd
guarter rownd. . ALL of their frim. You can sel
aming shogs "I recomenend the Foley-Belsaw 38 Bhe maosl
Right At palet 105, deparcmen tar and Gect 9 el hap Sos sy coataran B . e .
d : use one every day in the Waorkbench
Home! users. All patherms available or design your pwn madel shop . . . couldn't et along withoul ' City
Get FREE Dooklet with facts and full ’ Jay Heddan, Editan o '
detalls ... RUSH COUPON TODAYI  \_ i @ i T e

POPULAR MECHANICS ® ALIGUST 1987 89



Save Time! Save Money!
Mill Supply Sells Over
1,000 Different Top Quality

STEEL

REPLACEMENT
PANELS

To Repair Aust or Collision Damage
on Many Amercan Cars, Plck-up
Trucks and Vans and Mosi Imports

'-"J-l‘.! Chpay-GME PEk-up
war Pans Ongiral
Bt 'DI"MI Eope
Prgre @503 1340
Lk o Flgh 32.%.
in--u amdiui: Pich-up
. P
71-i5 Doags Van
Pane Bstwsran Drearn

Door and Aew Wheea| o
53. cer

B of1-71:53
Lun a#y

'I']-?'i Ford Pigh-up
r Wi Arch
Pt 3 73 55
Lt o Fight

38.%

Sl e
3 W o res nu--w-u‘. pate lan
." m‘- A .J.l I-l.l-ﬂ -

— - 1 up...--- e

I Trmm
1DﬁPlgﬂ' 1587 Mill Supply Calalog... + Bmgapn 1
fain sheet meinl parts sdntodie Ior matt pocole | 5

||I it Cary \.l‘-'nl,l| . uxh {55 a.-
Sand chist o orcler. ahew 7} mmses for o
VIRA r.\J. .....-:nm (W PARTS ORDEAS
Frea Infal Sera setl acdessen. svrped ong evaiope 1o

trew imiormaton on any DNE &mercen or impon car. e or e
Bpatly vihca)

Iiathnghlvda E::II F;e; Lmsﬁ_f -1782
io {216} 241-
Mill Supply Dept. PM-706 B m—

3241 Superior Avenue « Claveland, OH 44114

$4475 ...

For d® ciom, i 87 o 8557
Compoiotls songs o

&' dlam. and ottt
fioorag-ficor hsight

& The ion thop 1985, '8} *

Our Oak Spiral Stair Kit is superbly
crafted from choice, selacted ook
and ingeniously dasigned for easy
do-it-yourselfl assembly. And best of
all, its priced well below any compar-
able stair on the moarket

CALL OR WIHTE FOIR FREE COLUOR BROCHLURE

THE IRON SHOP (245) S44-7100
Cept. PMA7 PO Box 128 400 Reed Rd
Broomall PA 12008

MaosterCard, VISA and AMEX

Othar Showroom & Warehouse Localions in

Pomong, CA [714) 598-5764
Housbon, T [713) TBR-O4a8
Sorenda, FL [B13] 9231479
Chicaga. 1L |32 9E2-9010

THE IRON SHOP.

MAMUFACTURERS

3-D TV COMES HOME
(Continued from page 88)

sure that the two views overlap proper-
ly, and spread the image over a reason-
ably wide field of view. The helmet also
includes head-tracking sensors that fol-
low any movement of the viewer's head
and adjust the flow of images to corre-
spond to whatever direction the viewer
is looking, Stereo speakers over the
ears complete the illusion.

NASA wasn't the first to build a 3-D
helmet display: Military prototypes
have been built that use high-intensity
CRTs (cathode-ray tubes) to supply the
image. But building CRTs into a helmet
creates problems with unwanted radia-
tion and excess weight. In fact, one
early helmet had to be lifted into place
with a rope and pulley. The NASA
system sacrifices the higher resolution
of CRTz for the practicality and wider
viewing angle that flat LCD sereens
provide, NASA's current helmet uses
slightly modified versions of the same
LCTY sereens used in Citizen-hrand
pocket televisions.

WNASA calls the world inside the hel-
met a “virtual environment.” Why vir-
tual? Because, says MeGreevy, “It
looks like an environment, it walks like
an environment, it gounds like an envi-
ronment. It's just not real.”

The applications for the helmet,
called the Virtual Environment Work-
slation, are limitless. One obvious use
is to facilitate human eontrol over ro-
bots operating in space, undersea or in
other inhospitable environments (such
as near the cores of nuclear reactors).

MeGreevy hopes the system might
also help astronauts preview different
environments before they make the
arduous trips to explore them. In a
down-to-Earth example, he recalls that
one researcher took the 3-D camera rig
home with him and walked it through
the rooms of his house, talking to family
members, even meeting the dog.

After watching the tape, McGreevy
says, “When 1 went to his house, 1 felt
like I'd already been there—I knew my
way around.”

The worlds explored by the Virtual
Environment Workstation don't even
have to exist. Connected Lo a sophisti-
cated computer-design system, the hel-
met could be a powerful tool for pre-
viewing propesed environments even
before they are built. Using the sys-
tem, MeGreevey points out, “an archi-
tect could walk through a building he
intends to build."”

And at Ames, researchers are hoping
to use the system to get closer looks at
computer-generated models of aireraft
during supersonic wind-tunnel simula-
tions. And application is also possible in
the operating room where it can assist a
surgeon “traveling” through a patient's

body (see Fantastic Voynge, page 63,
Dee. '86.)

It doesn't necessarily take NASA's
budget to experience virtual environ-
ments. A North Carolina company
called Space Robot Services, in Win-
ston-Salem, is working to bring a very
similar system to consumers.

At this writing, the company has a
black-and-white prototype system of
LCD goggles almost identical in con-
vept to the NASA approach. The sys-
tem can be used to view live 3-D images
generated by a pair of remote-con-
trolled video cameras, existing 3-D
movies converted to video, or comput-
er-generated material. A special adapt-
er processes the signal for 3-D viewing
in the poggle digplay. As the company's
name implies, Space Robot Services is
also hoping to get NASA contracts to
help build robotic systems for space. In
the meantime, the company promises
to demonstrate its home version of the
LCD goggles this summer, Eventually,
says company President John Gal-
lagher, a system that will allow con-
sumers to shoot their own 3-I) home
video movies may be possible,

3-D’s future

S0 far, all the 3-D video systems that
seem to have a chance of making it into
U.5. homes are really “stereo” sys-
tems. Though they give a sense of
depth, they can't really show 3-dimen-
sions. In other words, you can't move
your head to see behind an object.

Is there any hope of seeing frue 3-D
in the near future? Poszsibly.

The Japanese electronics giant Mat-
sushita has demonstrated a video sys-
tem that can show true 3-I) to some
extent. But since it requires a whole
complex of cameras and monitors to
work, it hardly seems practical. 3-D
expert Stephen Hines says he's work-
ing on a true 3-D video system as well,
but concedes it's too early to tell wheth-
er it could be applied to home use.

Of course, the ultimate 3-D image isa
hologram. A great deal of today's re-
search focuses on ways to record and
play back moving holograms, HRe-
searchers in the Soviet Union are said
to be particularly advanced in this area.
And this spring, Japan's electronics
industry banded together at the behest
of that country’s Ministry of Posts and
Telecommunications to develop 3-D TV
systems that won't require glasses, Ho-
lograms will be the prime focus of the
group's research and development.

The idea of holographic movies in the
home might seem like a pipe dream
today, but 40 years ago the idea that
ordinary homeowners would someday
have their own video recorders and
advanced computers seemed just as
remote. So, don’t touch that dial. Stay
tuned. ™
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PM OWNERS' REPORT
(Comtinued from page 62

fine, even to those with lower back
problems. But most agreed that the
rear bench wasn't adequate for grown
ups: too short back to front, and not
enough legroom. Tall drivers, too,
sometimes had a hard time seeing the
instruments,

Our survey showed that the P-Car's
real-world fuel mileage came inat 2to4
mpg below the EPA estimates of 25/33
city/highway. Our respondents report-
ed averaging around 23/28 mpg. Turbo-

charged cars paid an additional 2 to 3- |

mpg penalty. Most owners, though,
praised overall economy and felt they'd
gotten good value for their dollar,

The great majority of owners echoed
that sentiment. A California teacher
said, “I narrowed my initial buying
choicez to a Honda Accord and the
Chrysler LeBaron GTS. While at the
Chrysler dealer, 1 saw the Sundance,
which looked to me like a baby Le-
Baron, 1 test-drove both the GTS and
the Sundance and was impressed. What
clinched the deal, though, was that, for
312,000, the Sundance gave me every-
thing [ wanted in a new car. Similarly
equipped, the Accord and LeBaron
would have cost a lot more, | haven't
regretted my choice.”

Acura Legend

The Legend scems well on its way to
becoming one in its own time. In the 17
years I've been writing PM's Owners'
Reports, I've rarely heard so many
raves and so few nepatives. Owners
absolutely love this car. People praised
the Legend with lavish enthusiasm.

Try as they might, most owners
couldn't find a thing wrong with their
Legends. Fully 100 percent rated
workmanship good to excellent. The
few drivers who did suffer mechanical
problems (a mere 17.6 percent) compli-
mented Acura dealers for quick and
lasting first-time fixes. Those are all
rare testimonials. “I'm in awe of this
car,” confessed a Maryland physicist. *1
can stand in front of it with the hood
open and the engine running and not
hear a sound. | can place a glass of
waler on top of the engine and not see
any surface ripples. What makes the
Legend all the more pleasing is that,
after 5500 miles, I have yet to find the
first flaw . . . not so much as a loose
screw or the tiniest squeak.”

The fun factor loomed large in many
drivers' opinions. *1 haven't had this
much fun since 1 sold my 1957 Chevy
convertible,” said a Kentucky fast-food
supervisor.

Nor did ride and comfort take a back
seat. A California transportation diree-
tor: *Ride is spectacularly quiet and

{Ploase furn to page 52)
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Start your own money making business!

Get in on the PROFITS.
in SMALL ENGIN

service and repair

T
Bﬁ,‘?pmﬂﬂ”!wm part time, full time right at home - we helip you every step of the way.
Mo experience necessary.

You don't need o be a “born mechanic” or have
prior expericnce. Il you can read, you can master
this profitable trade right ai home, in your spare-
time, withoul missing a slngle paycheck. Lessons
are fully Hinstrated — so clear you can’t go wrang.

We guide you every siep
of the way, including tesied
end proven instructions on
how o get business., what
o charge. how to get free
aclvertising. where 1o pet
supplies wholesale . . . all
the “micks of the tade”. ..
all the inside facts you
need 1o assure success right
fram the atar

S,

2

&

"n\;'f- ¥

In just m short time, you can be ready (o join
one of the fastest growing industries in Americu
«+o 0n industiry where gualified men are making
from $25.00 to $.30.00 per bour. . . and that's just
for labor. Parts, engines and accessories add even
more fo the profits. Because ithe amall en-
gine industry has grown so
qubckly, an scute shortage of
gualified Small Engine Pro-
fessionals exists throughout
the couniry. When you see
how many small engines are
in use today, it's casy io
understand why gualified
men command such high
prices — as much &5 $49.95
Tor a simple tune-up thai
takes less than an hour,

65-milllon small englnes
are in service today!

That's right — there are over sixly-five million
leycle and 4-cycle amall engines i service
across the U.5.A. That's the official count from
the Engine Service Assn., and new engines are
being built at & rate of one-million per month!
With fully sccredited and roved Foley-Bel-
saw iraining, you can soon have the skill and
knowledge to make top money servicing these
engines. Homeowners and businessmen will
seek yvou out and pay you well to service and re-
pair their lawnmowers, tillers, edgers, power

-'_.i-q_ i

Learn At Homa In Your Spare Time.

INCREASED IMCOME

“IMvd hod abowr 8
Weari rxprrl'r-lrf -
pairing small ra-
gines, . buy repairs
wire orly minor.
antil I started the
Folev-Beligw Courie)

Walter H. Sirick
Campbell, California

rakes, garden tractors, chain saws, mini-bikes,
go-carts, snowmobiles. ..
endless

With our famous ‘learn-by-doing” iraining
method, vou get actual ‘hands-on’ experience
with specialized tools and equipment vou'll re-
ceive with your treining. ples a brand-new 4 HP
engine=all youry 1o keep,

Send Today for FREE tacts!

You risk nothing by accepting this offer io find
ot how Foley-Belvaw traiming can give yvou the
skills you nmeed 1o increase yowr income in a
high-prafit, recession-preof businers of yvour
P

Just 61l in and mail conpon belaw {or send post-
card) b0 receive foll information and details by
reiurn mail. IN? IT TONRAY T

6 FOLEY-BELSAW INSTITUTE

6301 Equilable Rd . Oepl. 51223
Mo obligation . .

the list is almost

You get all this Professional equipment with
our course, PLUS 4 H.P. Engine. ... ALL
OURS TO KEEP. ... All at NO EXTRA COST.

Kangan City, Mo 6412

. No salesman will call

|

FOLET-BF ShM INETITUTE

R Equitstig Mg Depl, 51223
l Karsiaa Cily, Ma. BA10

1 YES, please send me the FREE booklet that
gives full details about starting my own business in
Small Engine Aepair. | understand there is no obligation
and thal no salesman will call

HAME

Tells how yau guicsly
TN 10 e your own boss
Eparetims

ADDRESS

I cITyY
I STATE
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well in your |
own backyard. |
Say goodbye to |
water shortages, |
soaring water |
bills, and drought |
panics! |

Call or write for |

FREE
Information
Package
CALL TOLL-FREE
1-800-633-8774

Or ciip covpan and mad TODAY!

|

Al AK_ & ouissde US A Call |205) 748-3377 :
|

EZBT Anderson Road I

I

|

I

|

|

|

(Ask for Oparator 5297)
E ﬂpull:-. AL 36802
o Stnd thie FREE INFORMATION PACKAGE by
First Class Mail

O Fm alsa inigrested in well drilling 25 & business
epportunity. Send info on your larger drills. too
Frint Nama
Addiess
City/ S g

DOME HOME KITS

Spacious .. Efficient...
Affordable. .. Monterey Domes
Homes are designed for a
lifetime of savings.

Up ta 50% mdre ener-
gy efficient than every- =1
day homes. Patented ., T‘}r‘
building system :
conmes precut
and eolor coded,

Fully Guaranteed!

- RAONTEREY DOMES & o o o - - - - - -
B Pener rush oy Monbeney Disrvaes Caiieg i Mo Bioll. Prckuiadis 1700, 1
B ko sordime ihe Bane Do dusrobly Skovel lar o sddiaial 18,00 I
1 s ]
I Mo i
I CnySisie dip I
1 Serad Tie MONTEREY BUMES i

hicago hept. A&
1 3760 CF s e [ L 1
Hiverside. Calil, ®517
B o ]

___‘ ‘ Y J i
The World's Largest Migr. of
Cuality Portable Bandsaw Mills
Mow with Hydraulic Log Handling

= Oinir Man Remolely Loads, Turns, Clamps

= Capacibws up to 32" Dia "
X33 Long
& Sgla—Praciga-—Eient J

= Mare Lumber per Log r

e NTS 'f.‘f \‘t

44-Pags ;_-n'\'h Sand 5100 o 'M:hudlllvl—c -ﬂr:-l'~‘-
B8O 5k Street, Indanapclis_ 1N 45314 o0 Cad {3 x

FIVE MODELS
AVAILABLE
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the facts today. | |

The 1987 Rascal ()

OUR HIGHEST QUALITY
AFFORDABLE
ELECTRIC 3-WHEELER

Take this compact, portable 3-wheeler
anywhere. Easy One-Hand Operation.
Built-In Battery Charger. Rear Suspen-
sion System. MEDICARE and pri-
vate insurance reimbursable. 30 DAY
FREE trial. Call or send coupon below
for a FREE 20 page color catalog.

1-800-662-4548

| Electric Mobility Corp., Dept. 1603
| #1 Mability Plaza, Sewell, M) 08080

I Mame

1 Addrass
| City
| Phone ()

WOODWORKING MACHINES

9 in 1 Combination

WITH ELECTRIC MOTOR WHICH
DEVELDPS 3 HP.
LATHE
TABLE SAW

= 34"
= 10"

i 'Ii"EFlY IMPORTANT
- The onty maching built witho
A ALL CAST IRON TABLES
B. HEAWY DUTY DESIGN
C. DEVELOPS 3 HP MOTDR
D. BUILT AS AN INDUSTRIAL
MACHIME ;

ONE PLACE FOR ALL YOUR NEEDS

Toll Free (1-800) 421-2467
IN CALIFORMIA CALL COLLECT (213) 5490761

O VISA (] MASTERCARD [ MONEY ORDER
MASTER WOODCRAFT
MACHINE CO.

DEPT. PM, PO. BOX GES

HARBOR CITY, CA 90710
(A Repubkic-Lagun Group)
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comfortable. The Legend is fast, ma-
neuverable and competent. Interior
roominess is more than ample. Exterior
fit and finish are flawless. This car is
better than the BMW we used to own.”

That's not to say that everybody
applauded everything about the Leg-
end, but complaints were rare and fair-
ly minor. Tall, bulky drivers seemed to
have trouble getting into and out of the
front seat, and 12.3 percent pointed to a
lack of headroom. “Headroom for peo-
ple over 6 ft. tall is cramped, both in the
front and back,"” remarked a California

| real estate agent. A Maryland dentist:

“Lots of legroom fore and aft, but
there's just barely enough headroom
for my 5-11 frame.”

The 4-speed automatic transmission,

| with lockup in 2-3-4, annoyed 7.3 per-

cent of our drivers by being jerky
between shifts. “Acceleration is
breathtaking," said a California retir-
ee, “but it might be accompanied by
more subtlety from the transaxle.”

And while most owners raved about
the Legend's acceleration and flashy
performance, a few noticed the Vé's
weak low-end torque. A Florida pilot
pointed out that, “There's a flat spot in
top gear at 55 mph. This gives an
objectionable lag until the automatic
transmission downshifts and the engine
exceeds 3000 rpm. When I'm climbing
long hills, the transmission eontinually
hunts between Second and Third.”

A relatively low 40 percent of Legend
owners were attracted by the car’s
styling, and 36.9 percent listed appear-
ance as the car's third-best-liked attri-
bute (after handling and performance).
A number of respondents were down-
right unhappy with the look of the
Legend. “The design is too close to the
Accord's,” said a Maryland teacher,

Ewven so, the final tally told of a car
matched by the level of dealer attention
and service. Dealer service was given a
rating of good to excellent by no fewer
than 92.7 percent of our respondents—
a record number. The Acura went on
sale in 1986 with a base price of $19,753,
yet 66.5 percent of the people we sur-
veyed reported paying less than that
for their Legends—some as little as
F17,000. The average price in our sur-
vey came to 319,490,

Because their Legends came so fully
equipped—plus the factors of quality,
reliability, performance, handling, lux-
ury, comfort and dealer attention
—most owners felt they've gotten very
good deals. A Maryland optometrist
summed it up this way: “If I'd bought a
Mercedes, which I considered doing,
and if the Mercedes drove and handled
as well as this Legend, [ would have felt
I'd gotten my money's worth.” ™M
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TECH

Tilt-Rotors May Change The Way You Fly

requent flvers are all
F too familiar with the
praoblems posed by de-
regulated air travel. Delays
caused by flaws in the air
traffic control system are
compounded by conpested
ground transportation. But
the V-22 Osprey, a Bell/Boe-
ing tilt-rotor collaboration,
may one day rise above it all.
Government and commer-
cial entities are studying

Echtoe. Tum €
Contribiufon. Ed Valigursky
Wllarm Biur, Johry Bussck,
Geohge Retieck

ways to use tilt-rotor tech-
nology in & commercial set-
ting, envisioning tilt-rotor
commuter aireraft—seating
up to 40 passengers—that
would cut travel time from
city center to eity center in
half. One study indicates G0-
minute flight times from
Washington, D.C., to the tip
of Manhattan in New York
City, 90 minutes from Wash-
ington to the center of Bos-
ton (inset chart).

The aircraft iz shaped like
a fixed-wing plane, but in-
stead of a standard engine-

POPULAR MECHANICS ® ALIGLAT 1987

prop arrangement, tilt ro-
tors have two engines
mounted on the ends of a
wing. The engines, bearing
oversize variable-pitch pro-
pellers, turn upward for ver-
tical flight and level for a 300
mph cruising speed at alti-
tude. With more power per
pound of payload, the tilt
rotor is more expensive ini-
tiglly than conventional
fixed-wing aircraft, but the
flexibility of vertical opera-
tion and improved speeds
could mean lower costs per
payload-mile.

UPDATE

JACKSONVILLE .

PR ILLLATRATION Y GEORGE EETSECK

Tilt-rotor commuter  aircraft
could make short-haul flights
between city centers feasible.
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The deviee is called a polar-
ized neutron reflectometer
and it measures magnetic

fields over microscopic
depths on the surface of ma-
terials. Scientists at Ar-

gonne National Laboratory
say the instrument could
lead to improvements in dig-
ital sound recording and
computer data storage, Re-
cently the instrument helped
discover magnetic penetra-

tion in new superconductors.  ERA echo locator presents digital map of subsurface objects.

Eagle Packs
A Punch

The design of Sikorsky Air-
eraft's 5-T6B commuter heli-
copter has been reconfigured
for a military attack role and
designated the H-T6 Eagle,
In recent armaments test-
ing, Eagle scored solid hits
using cannon, rockets and
machine guns mounted on
pitch-compensated  arma-
ment pylons. Eagle can be
easily adapted for attack,
support, medical and other

A sclentist measures magnetic felds on the surface of materials using
a new device called a polarized neutron reflectometer,

Getting Inside Max Headroom
Peter Wagp, the producer of the hot new TV show, would
only tell PM that Max is the result of “a layer of video,
audio and computer” technology. “We won't give too much
away,” Wage =says, "because we want to maintain the
illusion.” But discussions with computer praphics profos-
sionals at the major TV networks give an insight into the
creation of America’s first, true (quite literally) video
persanality. Prevalling theories hold that Edizon Carter
(plaved by actor Matt Frewer) is outfitted with a plastic
headdress, sunglasses and other make up and filmed on
video, Edison's image is then run through a digital video
effects (DVE) system, reportedly manufactured by the
English firm Quantel. The machine removes each inter-
vening frame to give Max jerky head movements and
exagrerated faclal reactions. The DSE also gives the
image u “dipitized” look, adding to the illusion that Max
Headvoom iz a computerized entity—not just 4 recon-
stituted actor. The only true computer-generated im-
age is the backpround behind Max. Computer graphics
designers use a kevboard, tablet with mouse, an input
eamera and monitors to create an image and freeze it
on @ dise. The animation comes last when start and
stop points are assigned to key frames,

A sclentist measures magnetic fields on the surface of materials using
a new device called a polarized neutron reflectometer.

Plastic Mine
Detector

A defense against the men-
ace of plastic antipersonnel
mines—which foil conven-
tional detection—has been
developed by ERA Technol-
opy Lid, of Leatherhead,
England. The detector emits
a burst of radio waves last-
ing a hillionth of a second,
and echo patterns from sub-
surface ohjects are analyzed
and charted on a computer
terminal. A eross-seetion
grid of the terrain in ques-
tion can be generated, right,
or an image of the mine can
be created, left. Also, the
echo characteristics of any
mine, regaridless of shape or
material, can be prepro-
grammed to aid detection.

The military version of the Sikor-
sky 5-76 reduces workload and
improves accuracy
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Instructor oversees nurse trainee as she practices ghving injections to
maolded arm. Simulated blood flows through synthetlc vessels.

Injection
Trainer

This plastic appendage, cast
from a live arm, is intended
to show nurses, medical stu-
dents and anesthetists how
to give intravenous injec-
tions and take blood. The
synthetic skin allows natural
palpation of the veins and
synthetic blood eoncentrate
flows through clearly de-
fined dorsal, cephalic, medi-
an cubital and basilie blood
vessels, The veins are self-
sealing so the arm can be

used over and over again.
The key feature of this arm
simulator is purely tactile, It
duplicates exactly the sensa-
tion of penetrating real tis-
sue. It is also fitted with all
the relevant landmarks in
order to simulate intramus-
cular injections.

Tip Vortex
Harnessed

Pressure  differentialz  be-
tween the top and bottom of
an airplane wing provide
aerodynamic lift, But there's
a downside. Converging air
flows at the wingtips cause
vortices, which create fuel-
robbing drag. Now, re-
searchers at  Sunstrand

N il
Wind turbine generators har-
ness energy lost from a wing's
tip vortex.

Aviation in Rockford, [li-
nois, have extracted some
of the lost energy the
vortices  represent.
Wind turbines have
been installed on the
wingtips of a light
plane. The blades are
connected to on-board gen-
erators. In tests, 14 addi-
tional hp were needed to
overcome drag. Using wind
turbines, three of those hp
were recovered and put to
uze. Engineers predict as
much as 400 hp could be gen-
erated on a similarly-
equipped Boeing 747,
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Frost action can destroy whole groves of citrus trees. So
Aszociate Professor Lawrence R, Parsons of the Univer-
gity of Florida has devised a way to protect the lower part
of a tree by extracting heat from the soil. A metal rod
{illustration) conducts heat between the Earth and a
tree's budunion (the graft junction between the rootstock
and sefon). An insulating wrap made of fiberglass and foil
surroimds the stake and trunk. Parsons and his colleagues
have achieved a3 to T F warming with the simple system
and are currently testing how stake thickness, root depth
and other factors affect tree protection. Simple design and
readily obtainable materials can now save young trees.

P ILLLATRATION BY GECRGE RETSECKE

Breedlove’s Record Attempt

Speed demon Craig Breed-
love—five times world land
speed record holder—will
change mounts for an up-
coming erack at the world
water speed record of
317.596 mph, held by Aus-
tralian Ken Warby. Breed-
love and his 3-man design
team plan to create fnferffes
/, & tandem-winged, twin-

PR ILLUSTRATION B £ VALKGLIRSKY

sponsoned jet hydroplane for
the effort. Part boat, part
bird, the new ‘Spinf of
America” incorporates mov-
able surfaces for aerodynam-
ie control, and a J-79 General
Electric turbojet scavenged
from a Lockheed F104, The
J-79 is capable of producing
11,000 pounds of thrust—
and a speed of 500 mph,
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Mean Machine

How do you create the most
menacing carin the world? If
you're producing a1 movie
called “The Running Man"”
starring Arnold Schwarzen-
egper, just released, you call
in production designer Jack
Collis. Collis assembled ve-
hicles and equipment used
by four “Stalkers” who per-
petrate mayhem upon a band
of innocents for a luturistic

TV game show. The plot pits

Schwarzenegper against the
Stalkers. The most fearsome

Stalker drives a lethal car
(pictured) that's actually fab-
ricated from sheetmetal and

drive in
“The Running Man.”

sections  are

supplies

addition,

a prosthesis, an ice hockey
Stalker who uses a hockey
stick with serrated edpes,

er. The production team also
converted pgarbage
into imposing security vans,

tlune buggy parts. Body
stressed
over tubular steel fram-
ing and a VW engine
the power—a
sheep in wolf’s clothing. In
Collis  developed
stretched motoreyeles, a bad
Euy who uses a chain saw as

and a flame-throwing Stalk-

trucks

stretch  limousine  pickup
trucks, and gravity-drive
rocket sleds. But how will

they o with popeorn?

Robot On
Guard Duty

The Sentry fby Denning Mo-
bile Roboties of Woburn,
Massachusetts, tirelessly
roams office or shop floor
and reports irregularities to
security personnel. The
prime task of the 4%ft., 3-
wheeled robot is to spot in-
truders, but Sentry also has
several other useful func-
tions. For instance, it sees
objects in its path by using a
ring of 24 ultrasonic sensors.
Infrared sensors detect
heat, and other detectors
sense  smoke. Motion is
picked up by microwave,
Sentry [ navigates from a
preproprammed  floorplan,
andd when batteries are

down, Senfry £ returns to a
special alcove and plugs into
a recharging receptacle.

Sentry | senses movement and heat from intruders. and reports to security personnel. Unit stores in
control panel alcove, which contains a socket to recharge Sentry M3 12-volt batteries.

Automated
Plane Builder

A robotic carousel head used
to fasten airplane wings to-
gether can fasten skin clips
to hold stock, drill holes and
remove burms from both
sideg—all on computer com-
mand. The system—created
by Britain's Taylor-Hitec
Ltd.—also eliminates hard
tooling and has a drilling ac-
curacy of plus or minus ,01
inch. The drilling steps are
initiated when an electronic
probe in the system reads
the surface to be drilled and
references the airframe to a
computer program.

Dr. Zheng and CURBE A robot
that walks llke a human pushes
claser to robotic autonony.

Robot Bi

Tracked, wheeled and sta-
tionary robots are becoming
familiar sights in the Ameri-
can workplace. But practical
biped robots that walk like
humans have so far eluded
scientists. Until now. Dr,
Yuan Zheng of Clemson Uni-
versity recently completed a
robot biped named CUREY
that can take one step at a
time. Metal legs, 25 in. tall,
incorporate four $1000 joints
and are joined at the top by a
platform. Scientists foresee
a time when bipeds will per-
form hazardous work at nu-
clear power plants and in
fighting fires, L
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LONG-TERM TESTS
{Continued from page 55)

Ford Tempo 4x4

When Ford introduced its all-wheel-
drive version on the Tempo and Topaz
to the press in the summer of 1986, the
idea was to start selling them to the
public that fall, as 1987 models. We put
in an order for one of the very first ones
off the assembly line, s0 we could see
how well it performed on snow and ice.

Unfortunately, production glitches
cropped up and our car didn't roll off the
assembly line until early February. It
was then in the pipeline for more than a
month before it was delivered to us in
mid-March, well after all the serious
snow had left the area. This was a pity
because, without any snow to play in,
this Tempo iz just another Tem-
po—that is to say, okay transportation,
but nothing to write home about.

The $10,194 all-wheel-drive version
is about as luxurious as a Tempo can
get, with such standard equipment as
the fuel-injected, 94-hp wversion of
Ford's 2.3-liter pushrod Four, 3-speed
automatic transaxle, AM/FM stereo,
power steering and brakes and high-
line trim. The options on our test car
brought the sticker to $12,570.

Ford showed great courage by deliv-
ering the car with only 6 miles on the
adometer, not the 1500 or so of break-in
and fine-tuning miles that go into many
press cars. Our Tempo had a few rough
edges that are probably typical of the
cars delivered to ordinary folk, The en-
gine was idling at almost 2000 rpm when
we got it and, at about 45 miles, the
speedometer and both odometers quit.

The idle adjustment was fixed over-
night and the cable patched while a
replacement was ordered. The Band-
Aid came off the cable almost immedi-
ately, and we drove with our fingers
crossed and without a speedo for a
couple of weeks until the new cable
arrived and was installed.

We were only able to calculate gas
mileage for one tankful after the odom-
eter got going again, and that was a
disappointing 16.4 mpg, no great
shakes for a compact 4-cylinder with
lackluster performance that's seldom
been used in 4-wheel drive (Ford's is a
part-time system that shouldn't be used
on dry pavement). We hope to do better
on fature fillups.

Besides the speedo cable, our only
other gripe is the upholstery on the
driver's seat, which is starting to bunch
and pucker up.

3o far, no one is too crazy about the
all-wheel-drive Tempo. It's not a whole
lot of fun, not especially comfortable,
and we're not likely to get much use out
of its one unique feature—4wd. We'll
let you know if it improves with
age.—W. H.
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David Fairbrother—Dave's Locksmith Service
e Milwawkes, Wiscangsin 53209

Be Your Own Boss
...IN YOUR OWN BUSINESS!

Hundreds we've trained have succeeded in this
fascinating and highly profitable profession . .
...YOU Can Do It, Too!

‘Mo more hard, nasty work for me
Mow | have my own business and with
hardly any effort | average around 350
a day, Thanks for my new start in life.”
Sam Walker Prichard, Alabama

“l opened my own business, spare
time, seven months afier | enrolled and
made a profit of 3334 for the first week.”

B. A, Debersy Litileton, Colorado Work Parl Time, Full Time — Right at 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 N Extra
great for gualified Locksmiths, Mow lucrative regular b ost! Included With Your
lock and key business has multiplied a thousandfold as c Lacksmith Training

millions seek more protection against zooming crima.
Yet there's anly one Locksmith for every 17,000 people!
Make Up to $26.00 an Hour — even while learning!
Train FAST at Home!

You're “in business” to earn $10 to $26.00 an
hour a few days after you in Foley-Belsaw's short-
cut training. Take advantage of today's unprecedented
opportunities in locksmithing for year-round EXTRA IN-
COME in spare time — or fulltime in a high-profit busi-
ness of your own. Hundreds we've trained have done
it. So can YOU! All tools plus professional Key
Machine given you with course. These plus practice
materials and equipment, plus simple, illustrated les-
sons, plus expert supervision, plus business-building
Euidant:e will Enable you the KEEP THE MOMNEY
OMING IN! ideal for retirement — good jobs, too.

SEND FOR EXCITING FACTS—MNo Obligation

BURGLAR
ALARM
mrd BECURITY
BYRTEME
training. Covers
all phases of
Burglar, Hold-Up
and Fire Alarm
SETVICIng and in-
stallation. This
valuable and
timaly instruction
includes all spacial toois and
supplias. DMLY Foley-Belsaw offers
such extensive training in this
rapsdly expanding field as a parl o
your Locksmith trasnang
ADVANCED Locksmithing!
How to change combinations, in-
slall and service Safe, Vault and
Bank Safe-Deposit Box locks.
You'll find |t fascinating and high-

Discover whal's in Locksmithing for you — how Foley-Belsaw's Iy profitabbe worlk,
magter-locksmith-approved training can give you the skill you
can depend on to EARN MORE — ENJOY LIFE MORE.

; ALL SPECIAL TOOLS AND

PRO KEY

EQUIPMENT INCLUDED!
MACHINE -

Thiz Pro Key Maching can
alome add op fo 5200 a =
month fo your income . ..
and il won'l cost you @ pen-
ny extra with your fraining.

Find out all about it!
Just fill in and mail coupon below (or send posi- nusn
card) to receive full information and details by

return mafl. DO IT TODAY ! mumu
There is NO OBLIGATION and NO SALESMAN Wil Cail—ever!

FOLEY-BELSAW INSTITUTE

6301 Equitable Rd., Dapt. 11214
Kansas City, Mo. 64120

RUSH COUPON TODAY g
&30 EQUITABLE RD.. DEPT, 11214
FOR THIS FACT-FILLED KANSAS CITY, MO. 64120
1 YES, please send me the FREE booklet thal
I gives full details about starting my own business in I
Locksmithing, | understand there is no oblsgation
l ml(l ET' and that no salesman wil call I
L
Tells how you guickly Mame____ =
firan o ba your own bass
m @ profitable Sparetime Addrass [
ar Falltime business ol ity
wouir cram PLUS comiplese i = ity g
I detzils on cur 30-Day  Send lor your
NO RISK Trial Offer! copy today! Stale e Sty A lp
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CABLE TV
EQUIPMENT

wxuwuwE STARRING ®* ® & & w
JERROLD, HAMLIN, OAK
AND OTHER FAMOLL MANLFACTURERS

& FINEST MoAARANTY PROGRAM Sl AgLE
& LOAREALT S TAL MO WALE P LY N LS
= DIFDERS WD FIROW STO0 R WGYTRR I8 FaOLTS

FOR FREE CATALOG oMLY 1-B00-345-8917
FOR ALL iNFORMATION 1-B18-716-5914

RACIFIC CABLE CO. INC.
YEPEY BUSIDA B 00T 1T
WU, CA WIF

e

BUY ONE AND WE'LL MAKE
YOU AN EXCLUSIVE DEALER*
max ATV
ﬁi‘; e A = W,
models

*yl the dernitory still is open

Call Toll-Free 1-800-255-2511
NY and Alaska 716-855-2226 Collect
Canada Toll-Free 1-800-338-0012

Recreatives Industries, Inc.

60 Depot Street, Buffalo, NY 14206

SOLVE YOUR MESSY
STORAGE PROBLEMS

Make efficient usa of air space with
suspanded rafter shelving. Made of 14 gauge
steal. Hangs on standard stud centers.
Full one year warranty. Prompt delivery.

4-WHEEL-DRIVE SEDANS
{Continued from page 58)

Varlable split

There are now several second-genera-
tion 4wd cars available. Instead of hav-
ing a fixed torque split between front
and rear, they have a variable ratio.
The first such vehicle on the market
was the VW Vanagon Synero, built for
VW by Steyr-Daimler-Puch in Austria.
This company has been heavily in-
volved in 4wd vehicles for many years
including development of the Mercedes
G-wagen and Honda Civic Wagon.

QUTER CASE

VANES [N
| FLUID CHAMBER

Volkswagen has also developed its
own 4wd system for use on the 4wd Golf
Synero, introduced last year in Europe.
It, too, has a single VC between the
front and rear drive. The latest version
of the Honda Civic Wagon with full-
time 4wd also uses a center VC,

Other ms

Mercedes introduced a totally dif-
ferent computer-controlled 4Matic sys-
tem on its 300 series, which uses sen-
sors to detect wheelspin, then
automatically shifts into 4wd with a
34/66 front/rear split. If wheelspin con-

r

Viscous coupling [VC) has vanes attached to
the outer case and Inner shaft. A thick
silicone fluld between the vanes limits the
amount of slip between case and shaft.

My R o = -
Vollkeswagen's 4wd Syncro bus was tested In
the Sahara. Unique #wd system constantiy
varles frontirear torque split according to
the traction avallable at each wheel

tinues, the center and rear differentials

>] Siyle W H L Prce
| 16" Comiers  140ia353a36" $48.78
18 Coniars  H8%p2S" a8

lock. There are no VCs in the complex
Mercedes system, and it can't be called
full-time 4wd as the front wheels are
only driven when needed.

Engineers at Steyr-Daimler-Puch
are working on electronically controlled

55175
A Centers IS a8 $5ATH
Sard chach o1 meney Sroer pus J180 per i

aripeng & fandlng S

Abte: Dapt, 508 PR
"Winsoren Feasenl il 5% Seie Tae

ey Mo CODw

.
'\ ¢ '.F":;; Mitwmaubes Sieel F g. Inc.
""'1.‘ i 1824 5 Wt Ave, Wilumisha, W1 51188

MEN Troubled With Gutting Up Nights

Pains In Back. Hips. Legs
Nerwussezs, Tirednass

PAST 40

I you are dstwbed by lhese symploms, your
Irpubies may be caused by glandular inflammation
of your prosiale. Melhods (hal menely give lempor-
ary melsed for this condition cannol be expecied bo
remove he causs o your lrouble

The Excelssor instilute Clnic, devoled o the
NON-SURGICAL methods of irealmen! for dis-
Bases peculins o older men has 8 mew FREE
BOOK that lalis how these toubles may be cor-
recied. The NON-SURGICAL trealmenls de-
scribéd in this book require no surgery, hospataliza-
tion of long pericd of convalescence Trealmenls
iake bul a shorfl lime and the cosl B eascnable

Write loday. This book may prove of uimos! im-
poriance 1o Mo obligaiion

Excsl Institute Clinic, Depl. ' 788
10 E. Brosdway, Excelss: Springs, Mo 64024

TELEPHONE LISTENING DEVICE puge

et tin] 1B ORaas CorvarLiione in pagt g o

o Conneciy DENSREY BT CISBETR O Lgw

L g T

mulraly whes pharg o gmrr] Secwny Do
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$19.95.... ...

Supar Powerful
FM TRANSMITTER
gy brray, mrow omenhy | e et g rp e
BraABTeE i 0 % e 0 aey P aoe Ry e
Maastie BE - wp B W Dalery jeol g |
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ot el Serms paciow 17 00 & U5 Cany

e nac LS Corp., MO Bain
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When cornering, each wheel covers a differ-
ent distance. To drive on dry pavement, a
434 needs a differentlal or VC between the
front and rear drive and at each axle.

The Synero Vanagon does not have a
mechanical system for splitting the
torque between the front and rear
wheels. Instead, the driveshaft from
the rear engine is connected to the front
transaxle through a viscous coupling.
The size and spacing of the discs in the
VC and the viseosgity of the silicone fluid
is such that, under normal conditions,
only 10 percent of the power is trans-
mitted to the front. If a rear wheel
starts to slip, the VC tightens up and
more power is transferred to the front
wheels until a maximum of 90 percent is
reached. The torque split is continually
alternating between these two ex-
tremes to give the optimum grip.

4wd systems that will be capable of
giving a variable power split from 0 to
100 percent for all driving conditions,
Porsche's 200-mph 959 already has an
electronically controlled variable split
system. Presently, Porsche is develop-
ing a variable-ratio 4wd Oldsmobile
model for 1990,

Judged by the tremendous success of
4wd rally ears, and the increasing so-
phistication and cheaper production
costs of such systems, we can expect to
see a growing number of dwd cars
offered in the coming years. When Audi
first introduced the Quattro, Chief En-
gineer Ferdinand Piech predicted that
dwd for road-going vehicles would
catech on within a decade. We're now
seven years into that decade and his
prediction seems to be coming true. In
another three years, it will be interest-
ing to see which system has become the
accepted standard. Will it be Audi's
50/50 Torsen mechanical layout, FF
Developments' 34/66 VC system or one
of the variable-split systems? Time will
tell, of course, but 4wd for regular road
cars is here to stay, that's for sure. M
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Cocaine

lies.

After nearly a decade of
being America’s glamour drug,
researchers are starting to un-
cover the truth about cocaine.

It's emerging as a very
dangerous substance.

No one thinks the things
described here will ever happen
to them. But you can never be
certain. Whenever and however
you use cocaine, you're playing
Russian roulette.

You can't get
addicted to cocaine.

Cocaine was once thought
to be non-addictive, because
users don't have the severe
physical withdrawal symptoms
of heroin—delirium, muscle-
cramps, and convulsions.

However, cocaine is intensely
addicting psychologically.

In animal studies, monkeys
with unlimited access to
cocaine self-administer until
they die. One monkey pressed
a bar 12800 times to obtain a
single dose of cocaine. Rhesus
monkeys won't smoke tobacco or
marijuana, but 100% will smoke
cocaine, preferring it to sex and
to food—even when starving.

Like monkey, like man.

If you take cocaine, you run
a 10% chance of addiction. The

£ 1987, DDB Needham Worldwide inc.

nsk is higher the younger you
are, and may be as high as 50%
for those who smoke cocaine.
(Some crack users say they felt
addicted from the first time
they smoked.)

When you're addicted, all
you think about is getting and
using cocaine, Family, friends,
job, home, possessions, and
health become unimportant.

Because cocaine is expen-
sive, you end up doing what all
addicts do. You steal, cheat, lie,
deal, sell anything and every-
thing, including yourself. All the
while you risk imprisonment.
Because, never forget, cocaine
is illegal.

There's no way to tell who'l
become addicted. But one
thing is certain.

No one who is an addict, set
out to become one.

C’mon, just once
can't hurt you.

Cocaine hits your heart be-
fore it hits your head. Your pulse
rate rockets and your blood
pressure soars. Even if you're
only 15, you become a prime
candidate for a heart attack, a
stroke, or an epileptic-type fit.

In the brain, cocaine mainly
affects a primitive part where the
emotions are seated. Unfortu-
nately, this part of the brain also
controls your heart and lungs.

A big hit or a cumulative
overdose may interrupt the
electrical signal to your heart
and lungs. They simply stop.

Thats how basketball player
Len Bias died.

If you're unlucky the first
time you do coke, your body
will lack a chemical that breaks
down the drug In which case,
you'll be a first time O.D. Two
lines will kill you.

Sex with coke is amazing.

Cocaine’s powers as a sexual
stimulant have never been
proved or disproved. However,
the evidence seems to suggest
that the drug’s reputation alone
serves to heighten sexual feel-
ings. (The same thing happens
in Africa, where natives swear by
powdered rhinoceros horn as
an aphrodisiac.)

What is certain is that con-
tinued use of cocaine leads
to impotence and finally
complete loss of interest in sex.

It'll make you feel great.

Cocaine makes you feel like
a new man, the joke goes. The
only trouble is, the first thing
the new man wants is more
cocaine.

It’s true. After the high
wears off, you may feel a little
anxious, imtable, or depressed.
You've got the coke blues. But
fortunately, they're easy to fix,
with a few more lines or
another hit on the pipe.

Of course, sooner or later
you have to stop. Then—for
days at a time—you may feel
lethargic, depressed, even
suicidal.

Says Dr. Amold Washton,
one of the country’s leading
cocaine experts: “It's impossible
for the nonuser to imagine the
deep, vicious depression that a
cocaine addict suffers from”

Partnership fora Drug-Free America



WINGS FOR TOMORROW
(Continued from page 75)

up systems they used in their respec-
tive aserial mounts during their test
pilot days, and the entire table agreed
on the need. So, it was decided the
processors would probably be split
down the centerline of the airplane with
one controlling the left half and the
other the right. That way a massive
power failure would only reduce the
rate inputs and wouldn't cause a total
loss of control. Each processor would be
equipped with a battery backup and it
was thought a ram-air turbine (RAT)
generator could be deployed. Photo-
electric cells could also be molded into
the upper fuselage to act as trickle
chargers for the batteries in addition to
dual engine-driven generators.
y the time we had thrashed
through the cockpit and de-
veloped a revolutionary (for
light planes, anyway) pilot
environment, it was time to move to the
outside of the airplane,

Sinee the soul of this new machine
would live in the silicon recesses of
dozens of microchips, the airplane could
look like almost anything, and there
was no reason to be restrained by
convention. So the guidelines the group
laid down for the design of the airframe
structure itsell were fairly simple:
Keep the parts count low to aid in
manufacturing and reduce expense.
Keep it small (in other words, with
approximately 24 ft. of wingspan). And
make it a visual grabber.

Az zoon as the discussion moved Lo
the outside of the airplane, both Rutan
and MeCandlish started sketching.
Mark was taking what he was hearing
and putting it on paper. Burt was fran-
tically producing the visions that raced
through his mind—he averaged a new
girframe design every %0 seconds.

Designing the airframe in sections,
the landing gear was the first order of
business, but it got entwined with en-
gine decizsions almost immediately.
When you think about it, landing gear
really only serves two practjcal pur-
poses: First, it saves belly paint and
simplifies taxiing. Second, and most
important, it keeps the propeller out of
the dirt. In other words, trying to
streamline the gear would have an im-
pact on prop placement.

Eventually, the propeller was tried
on just about every part of the airplane,
including the top of the vertical tail fin,
to get it out of the way, Finally, we put
a pair of them on the trailing edge of the
wings as close as possible to the fuse-
lage to limit asymmetrical thrust with
one engine inoperative. This cleaned up
the nose of the airplane dramatically. It
was argued that a pair of lightweight,

100

inexpensive engines would supply re-
dundancy and, hence, peace of mind for
student and experienced pilot alike,
Also, two engines could carry smaller
props, which would help in the ground-
clearance department. Due to the inor-
dinately high cost of aviation engines, it
was automatically assumed that our
powerplants would have to come from
some high-volume use outside of avia-
tion. The engines would either be auto-
motive or industrial in origin and would
probably have to be fitted with some
kind of reduction unit to keep the pro-
peller tip speeds subsonie.

The Wankel rotary being developed
by John Deere appeared as if it would
eventually result in a usable engine.
Although Lycoming was no longer in-
volved in the project, John Deere was
still forging ahead with the Wankel as a
possible replacement for expensive air-
craft engines. Nothing at John Deere is
currently planned in the small, 40-hp
size range we thought our airplane
would require. But we assumed that
small rotaries (the Norton version from
Teledyne Continental was also dis-
cussed) would work perfectly for our
desert Scorpion.

From that point on, simplicity be-
came the driving factor. With the nose
cleaned up, the high-aspect ratio ca-
nard was fitted, which not only helped
with stall and center of gravity eontrol,
but lowered the parts count as well
Since prop placement was no longer a
consideration, the next goal was to
design the absolute minimum landing
gear. Gliders obviously have the mini-
mum gear in the form of a single wheel
in the middle fuselage on the centerline.
But gliders are always doing a balane-
ing act—and falling on their buns as
they roll to a stop. Such activity would
be far too ignominious for the aireraft
we envisioned, so we adopted a bieyele-
type fixed running gear with the main
loading gear and shock absorber locat-
ed aft of the cabin. A small steerable
nose wheel was placed up front, also
actuated by a servo motor with fiber-
optic input via the rudder bar.
ith centerline landing
gear, the airplane would
naturally want to fall on
its side. So tip-dragger out-
rigger wheels were fitted on the wings,
which were, in turn, given a fair amount. of
negative dihedral, or down slope, to keep
the tips close to the ground.

Thiz would keep the airplane nearly
level when parked. The wings were also
given a modicum of forward sweep,
which would allow the main spar to pass
completely aft of the cabin area while
keeping the wing's center of pressure
located correctly in relation to the air-
plane's center of gravity.

Between the negative dihedral, the

forward sweep and the center-mounted
gear, it was beginning to look like we
were designing a backyard Harrier.

The basic structure of the airplane
was a theme that wound its way
through all our conversations from the
very beginning. However, since we
were sitting in the composites capital of
the world, there wasn't much doubt the
airplane would be made of some sort of
fiber synthetic. So the actual conversa-
tions on structures were fairly short
and to the point, And the primary goal
was, once again, to keep the parts count
and labor costs low,

The airplane would be made in large
sections, like a plastic model airplane
kit. The fuselage would be in two
halves, the wing another two, and the
canard and assorted surfaces would
bring up the rear.
rank Christensen opted for a
skinned-foam process and oth-
ers discussed ways in which
integral structural parts could
be molded in—like the ring bulkheads
fore and aft, and the 1-piece seat pan/
armrest/seat-back unit.

Before we all stood up at the end of
the day, we still had to talk about how
much our creation would cost the con-
sumer. After a considerable start-up
investment (estimates ranged from
$150,000,000 ta $200,000,000) a realis-
tic price was going to be a puestimate,
and Rutan deferred to Christensen,
who felt it would probably fall some-
where around $25,000 for airframe, avi-
onies and engines, including dealer
markup. Remember, the group—in its
blue-sky delirium—ignored product li-
ability and other issues and concentrat-
ed on the machine itself. As airplane
builder Christensen pointed out: “All
the things we've talked about are possi-
ble. The injection-molding concept for
the airframe panels is here. Certainly,
the electronics are easy. All that stuff is
here in one form or another. The en-
gines could be here soon.”

Modern manufacturing and contem-

rary materials now in everyday use
would be the key to putting the average
man back in the air.

Still, we found that the drawings only
showed a fraction of what went on that
day as the sun went down and a Janu-
ary chill gripped the high desert. There
were things we couldn't even make a
dent in, FAA certification would still be
necessary and it would be expensive.
Ditto product liability insurance. But
none of these considerations existed in
a closed room inside Burt Rutan’s shop.,
All that did exist was a freeform think
session that produced a feasible solu-
tion for at least one of general aviation's
most pervasive dilemmas. Now, it's up
to our legislative bodies to find a cure
for the other problems. ™
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YARD POWER

The latest in labor-saving

lawn and garden power equipment.

CLOSE SHAVER

Rear-wheel steering and front-mounted mowing
deck glve Simplicity’s new SunRunner the edge
when cutting around obstacles. Shown with the
optional woodslde transparter; the SunRunner
comes with an B-hp gas engine featuring a 36-in.
mowing deck. A 12-hp, 42-in. cutting capacity
model with manual or automatic transmission

Is also available. Sold through power equipment
dealers, the SunRunner costs about 51800 for the
B-hp model. Contact Simplicity Manufacturing
Inc.. Marketing Dept., 500 North Spring 5t., Port

Washington, Wi 53074,

FEATHER-LIGHT SPRAYER
This season treat your garden and yourself
to the new 5Solo Jetpak model 435 back-
pack sprayer. Combining comfort. porta-
bility and utllity. the lightwelght Jetpak
features an anatomically designed 5-gal-
lon plastic tank, adjustable shoulder
straps and welghs about 10 pounds. Solo
claims its low-maintenance Jetpak re-
guires minimum effort to maintain uni-
form pressure levels and spray patterns.
Achieve up to 70 psi with the high-quall-
ty. hand-activated plston pump which s
equipped with long-lasting Viton seals
and gaskets.

Intended primarily for the application
of pesticides and liguid fertilizers in gar-
dens, hotbeds and greenhouses, the Solo
Jetpak also sprays disinfectants for sani-
tizing swimming pools, stables and show-
er stalls.

You can buy the Jetpak model 435 at
lawn and garden retailers and farm sup-
pliers for about 5135, For additional infor-
mation, write to Solo Inc., 5100 Chestrut
Ave., Newport MNews, VA 23605,

EASY ON THE ARM
Power-to-welght ratio and a sensitive In-
ertla chaln brake make this Stinl model
034 chain saw stand out for both home
and light professional use, The Stihl 034
weighs about 15 pounds and the 3 44-cc
engine delivers 4.1 hp. Stihl warrants its
Bosch electronically controlled ignition
for the life of the saw. It's avallable with a
16-. 18- or 20-in. bar. Features include an
antlvibration system, safety throttle-lock.
chain catcher, chainguard and front and
rear handguards. The 5tihl 034 costs about
5455 with an 18-In. bar. It's sold through
5tihl dealers. For more information, con-
tact Stihl Inc., Public Relations. 536 Viking
Dr.. Virginia Beach, VA 23452.

¢ tiorn to poge 12
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YARD POWER
(Continued from page 161 )

HEAD TURNER

The famillar string trimmer gets a
new twist in the Weed Eater
model 1216 electric trimmer. By
locsening a knob on the shaft,
the head will rotate a full 180° for
edging operations. This allows you
to continue holding the tool in the |
most comfortable cutting position.
The Weed Eater model 1216 cuts
a 1&-In-wide swath and
features a powerful 4'.-amp
motor and automatic line E
advance for convenlent o
renewing of the cutting =
string. It's available at
home centers for
about 560, Contact
Bealrd-Poulan/
Weed Eater, Box
9329 Shreveport,
LA 77139,

MULE POWER

The tried-and-true wheelbarrow s reborn
as WheelBurro—a 1-wheel 4V:-hp tractor.
The Briggs & Stratton englne sends power
to the wheel through a chaln and sprock-
et friction drive with a final ratio of 48:1
for speeds of 1 to 3 mph. The WheelBurro
has a maximum payload of 500 pounds
and Is capable of powering up 45° In-
clines. Featuring a unigue plvoting
dumpbed for stable off-loading, the
WheelBurro s currently avallable with the
familiar bucket-type dumpbed or fiatbed

CLEAN CUT and can be optionally equipped with B-
Mow a 38-in.-wide path with the new in.-dla., pneumatic castors for 3-wheel
model HTR3811 riding mower from rolling. The WheelBurmo costs 5750 from
Honda. The mower Is equipped with an the manufacturer. Write to HP Wheel-

11-hp overhead-valve gas engine, low-oll  Burro Co., B791 Blue Jay La., Dept. PM,
warning buzzer, and a 5-speed automatic-  Salt Lake City, UT 84121,
clutch transmission. Designed with safety
In mind, the engine won't start unless the
transmizsion ks In neutral and the blades
only rotate while the driver is seated. The
model HTR381 1 has high-traction tires
and Its mid-engine design provides excel-
lent stability. Shown with the optional
grass catcher | 5320). the Honda HTR3811
riding mower costs about 52100 at Honda
power-equipment dealers.

For mare information, contact Ameri-
can Honda Motor Co., 100 West Alondra
Bivd., Gardena, CA 90247,

LIGHT GENERATOR

At only 51 pounds, the Kohler 950 porta-
ble generator Is said to be the most pow-
erful of Its size, Designed for camping and
home standby use, the Kohler 950 also
powers light-duty tools. This 900 continu-
ocus-watt generator features an engine-
protecting low-oll shutdown, circuit
breaker with manual reset. and brushless
design for simplified maintenance. In ad-
dition to the two 120-volt AC outlets, the
950 has a bulit-in 12-voit battery charger
that can be used simultaneously with AC
appliances,

The Kohler 950 costs about 5545 wher-
ever Kohler products are 1old. For more
Information, contact Kohler Generators,
Kohler Co.. Kohler, W1 53044.

LAND TAMER f

Put away your chaln saw . A
for branches less than 3 in.

dia. and tackle all your land-

clearing chores with the

Homelite mode| HK-33 trimer/
brushcutter. The 18%.-pound

package features a 2-cycle, 33.3- |14
cc gas engine with solld-state 1
Ignition and spark-arresting muf- »
fler. Standard equipment includes

an 8-In.-dia. Tri-Arc blade and a 50-
tooth brush blade. For grass trim-

ming. cut an 18-in.-wide swath

with the optional manual-feed string -

trimmer head. Sold through Home-
lite dealers, the HK-33 trimmer/ ‘

brushcutter costs about $360 and
the string trimmer head sells for
about 548.

Contact Homelite-Textron, 14401
Carowinds Blvd., Charlotte, NC 28217.

BACKPACK PAINTER ' ‘

There's no need to be tethered to a palmt
can on those large spraying jobs with the
new Sears Paint Pack. A capacityof 14 |
galions allows you to paint or staln up to
600 sq. ft. nonstop. For convenience, the
Paint Pack has a large mouth to ease fill-
Ing and cleaning and adjustable shoulder
straps. The Palnt Pack may be used with

all Craftsman airless sprayers and most
Wagner models, too, according to Sears.
It’s avallable in the Sears 1987 Power and
Hand Tool Catalog for 529.99. Contact
Sears. Roebuck and Co., 5ears Tower,

Dept. 703PM, Chicago, IL 60684,

(Plocse fur lo page [15)
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indoor Air Quality

UNDER THE

Where indoor pollution comes from
and what you can do about it.

BY DAVID EATON

these days. We see them in local newspapers, on national

TV newscasts, and just about everywhere in between.
Many of these problems are the result of new products being
introduced into the home environment. Other harmful products
have been with us for a long time, though we may not have
realized their dangers.

Of course, exposure to these pollutants—no matter where it
occurs—is a problem. But the issue is cause for even greater
concern when these substances surface in our homes—where we
spend so much of our time. While the root cause of the danger
changes with the substance, all are exacerbated by something
most of us did in the 1970s and "80s: namely, weatherizing our
homes in response to the energy crisis. We increased our
insulation, tried to caulk everything in sight, and

N

s tories about indoor air pollution are getting a lot of play

weatherstripped windows and doors so they could
function like air locks in a submarine. These
measures reduced air infiltration, which was the
whole point. But at the same time, they reduced
ventilation, and in the process trapped air in the
house for longer periods of time. Naturally, this
resulted in higher concentrations of a variety
of harmful gases and other substances.

Until recently, laying the blame for indoor
air pollution on the doorstep of weatheriza-
tion was common practice. And there's a
good bit of wisdom in this point of view. But
current research suggests that even the
most conscientious weatherstripper only
cuts air infiltration by about 25 percent.
There's still a lot of air moving through
our homes and, because of this, more
attention is being paid these days to
trying to eliminate the sources of pol-
lution, instead of relying on ventila-
tion to solve the problem.
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We do bring some dangerous sub-
stances into our homes ourselves, such
as various cleaning agents and sol-
vents, We also have some habits that
harm indoor air quality, such as redue-
ing the concentration of oxygen—and

increasing the earbon monoxide—by |

using open flame space heaters without
proper ventilation, Yet, once we realize
the danger of these practices, we can
stop quickly. There are, however, some
things over which we have little con-
trol, namely radon, asbestos and form-
aldehyde. These three are essentially
“built-in" to our homes and as such
require special attention.

Radon
Radon is a problem and a product of
nature. Uranium gives off this odor-

less, colorless gas during its natural |

decaying process. The gas, which is
found in the soil, penetrates the house
through eracks in the foundation, and
around plumbing and electrical open-
ings. Once inside, the gas decays again
into particles that attach to dust, If
inhaled, the particles can lodge in the
lungs and cause lung cancer. The Envi-
ronmental Protection Agency sayvs ra-
don exposure is responsible for 5000 to
20,000 lung cancer deaths a year.

The reason radon gets into our homes
in the first place is because of the
difference in air pressure between the
ground and the inside of the house.
Generally, the lower pressure in the
home—caused by a variety of factors,
including the use of indoor air by fur-
naces, stoves, clothes dryers and other
appliances—draws the gas into the liv-
ing area.

Radon is not a problem in all homes.
Certain areas have higher uranium de-
posits than others. One example is the
Reading Prong, a swatch of real estate
extending from eastern Pennsylvania,
across western New Jersey and into
New York. Nationwide, radon may be a
problem in 12 million homes. Because
we can't sense radon, we need help to
find out if it is entering our home, and at
what concentration.

“People should call the environmen-
tal Radiation Office in their state,” says
Melissa Wing, problem assessment
specialist for the EPA office in New
York. “We want the state to serve this
function because there are too many
variables that create a hazardous envi-
ronment. Five houses on a block may
have high levels of radon, yet another
five may not. And houzes on the other
side of the state may share the prob-
lem. The individual states have a better
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!
idea of the areas that have problems |
right now."

The state Radiation Office will put
you in contact with a laboratory that
tests for radon. The EPA has devel-
oped the Radon/Radon Progency Mea-
surement Proficieney Program, a bu-
reaperatic title for a project that tests
independent laboratories for their abili-
ty to measure radon levels.

These labs aren't accredited, but
they do meet the criteria for doing the
necessary analysis.

The labs can provide a variety of
radon detectors. The detectors and the
analysis range in cost from $10 to

“Uranium gives off radon, i
a colorless and odorless
gas, during its natural

decaying process.”

$10,000. Some are as simple to use as
opening a package and placing the de-
tector on a shelf, while others require a
trained operator,

The EPA recommends that home-
owners screen their homes with one of
the less expensive models if they sus-
pect a problem. You can send for one of

two types of detectors—charcoal canis-

ter or Alpha track. These are placed in
your home according to the manufac-
turer's instructions and, after a period
of time, you send them back to the lab
for results,

There are disadvantages to any de-
tection method. The charcoal canister is
sensitive to temperature and humidity,
and the Alpha track must be in place for
three months. But either is a logical
first step in taking a radon reading.

Generally speaking, you should place
the screening device you choose in the
lowest livable part of the house since
the lowest area is usually the entry
point for radon. Close doors and win-
dows for 12 hours before the test, and
keep them closed as much as possible
throughout the test period. The results
will tell you if there is a potential radon
problem. Additional measurements will
determine the severity of the problem.

Depending on the type of detector
used, results are reported in one of two
ways: Working levels (WL) measure
radon decay products and picocuries
per liter (pCil) measure the coneentra-
tion of radon gas. The EPA considers
0.02 WL or 4 pCi/l an average measure-
ment for homes. Anything above these
levels requires attention, The higher
the radon reading, the higher your risk,
Based on studies of uranium miners, a
reading of 1 WL or 200 pCi/l exposes
those in the house to the same risk as
someone who smokes four packs of
cigarets a day.

Keep in mind that estimating actual
risk is a tricky business. The EFA
calculations assume a person will spend
75 percent of his or her time in the
house for 70 years—something very
few people actually do. The scientific
community simply uses the available
data to estimate the statistical risk, just
as they can give us statistical odds on
being in a car accident every time we
turn the ignition key.

A number of techniques will reduce
radon levels. Basically, they are divid-
ed into two categories: Those that re-
move radon, and those that prevent
radon from entering the home.

Ventilation removes radon. Opening

| basement windows may work fine for

houses with levels below 0.2 WL or 40
pCifl. But even this simple technigue
must be done correctly. If you open one
window, balance it by opening another
on the other side of the house, If not,
vou will decrease the pressure in the
basement and actually draw radon into
the building.

You can ventilate by installing a win-
dow fan or an air-to-air heat exchanger.
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Both can cut radon levels by 90 percent.
The fans are inexpensive and could cost
about $100 a year to run.

But besides exhausting radon, a fan
also expells the heated—or cooled—air
from the room. Even if you tried to
isolate the basement from the rest of
the house by insulating the basement
ceiling, you still have to face the pros-
pect of freezing pipes in colder regions
during the winter,

An air-to-air heat exchanger costs
between $500 to $1500 and an additional
$100 a year in electricity costs, but you
save about 70 percent of the heat in the
area. The exchanger pulls air from
inside the house and air from outside
the house into a single, divided unit. As
the two streams pass, the warm air
from the house heats the cool air from
outside, thus reducing your heat loss as
you gain fresh air and expel radon-
laden air to the outside. The installation
for whole-house units requires duct
work and proper sizing. Window-
mounted units for individual rooms may
help for low concentrations of radon,
but usually won't work for houses with
densities above 0.2 WL or 40 pCill.

Other techniques prevent the radon
from coming into the house. They vary
from sealing cracks in the foundation to
surrounding the house with drain tiles
and eonnecting the tiles to & pipe
equipped with a fan, The fan exhausts
the radon before it enters the building,

Sealing cracks used to be the pre-
seribed radon treatment, and many
maore complicated methods require this
first step. But, “sealing cracks is proba-
bly the least successful technique,”
says David Grimsurd, program leader
for the Indoor Environment Program
at the Lawrence Berkeley Laboratory,
“Our experience with energy conserva-
tion methods shows that sealing all the
cracks iz extremely diffieult. The con-
centrations of radon are so small that
you must seal everything to be effec-
tive."”

Lawrence Berkeley Laboratory
studied a variety of techniques in 156
houses with radon problems in the Pa-
cific Northwest. Grimsurd says that
slab ventilation and overpressurizing
the basement rank as the best tech-
nigues from this study, Each of these
methods reduced radon levels by 95 to
99 percent.

In slab wventilation, pipes are in-
stalled vertically through the slab into
the ground below. (LBL tested this
system only on houses that rested on

aggregate or highly permeable soil.)
The pipes are then connected to an
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| draws the radon from the aggregate or

from the rest of the house and then

HOME
outside vent equipped with a fan that

soil below the house before it can enter
the living area. This system costs be-
tween $1000 to $2000 to install, plus
electricity to run the fan all year,
LBL also experimented with
overpressurizing the basement in four
of the 15 houses it studied. Researchers
found that since radon enters a building
because the air pressure is usually low-
er in the house than it is outside, if they
increase basement pressure they can
keep out radon. This method calls for
completely sealing off the basement

“Asbestos is a natural sub-
stance that has found its
way into about 300 dif- |
ferent home products.” |

delivering air from the upper floors to
the basement. [t was used only on |
houses with forced-air heating sys-
tems. Researchers sealed the basement
cold-air return and installed & fan in the
cold-air return coming from the rest of
the house. This forced cold air, part of
which was diverted to the basement on
its way to the heating system, in-

ereased the air pressure in the buase-
ment area. A small increase in pressure
does the trick. This is one of the newer
ideas, but it worked for this series of
Leats,

All of the techniques available have
drawbacks. In some cazes, you will be
trading clean air for higher heating
bills. There can also be problems with
freezing pipes, noise from fans and
condensation. The solution you choose
will depend on the location and severity
of the problem.

For more information on radon in
homes, contact your state Radiation
Protection Office or the EPA regional
office nearest you. They offer the fol-
lowing booklets for free: *A Citizen's
Guide To Radon: What It s And What
To Do About It,” “Radon Reduetion
Methods: A Homeowner's Guide,” and
“Radon Reduction Techniques for De-
tached Houses." The last booklet is also
available from the U.5. EPA Center for
Environmental Research Information,
26 West St. Clair St., Cincinnati, OH
45268. Specify publication EPA-625-5-
B6-019.

Asbestos

Ashestos is another product of nature
that found its way into about 3000
different home products, including pipe
insulation, roofing, siding, flooring and
appliances, The material is durable and
very heat resistant. In the "60s and "T0s,
problems experienced by people who
manufactured the product—and some
who installed it—began to surface. The
result was a series of highly publicized
court cases and a proposed ban on all
products containing asbhestos.

If breathed in and lodged on lung
tissue, asbestos can cause eancer and
mesothelioma, a cancer of the chest and
abdominal lining. The EPA attributes
3000 to 12,000 cancer cases a year to the
material. What makes matters worse is
that an asbestos-caused disease can
take as long as 40 years to develop.

In January 1986, the EPA proposed
an immediate ban on the manufactur-
ing, processing and importing of some
asbestos-containing products, and a 10-
yvear phase-out of the rest. But even
with the ban, and the fact that the use
of asbestos has declined in recent years,
there are still places where it can be
found in homes, especially older homes,
The dangerous sitnations are where the
asbestos is exposed and friable—where
it ean be erumbled into dust.

In this state, microscopic fibers are
released into the air and become
breathable, However, most asbestos-
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containing products found in the home
have the fibers encapsulated, so there
i no danger unless the capsule is bro-
ken. An asbestos floor tile in good
condition is not a threat, but sawing or
sanding it—thus releasing the fibers
—ig a problem.

It is a gpood idea to identify the
asbestos-containing products in your
home and check their condition. The
most typical examples are around hot
water—or steam—pipes and around
furnace duct work. In these cases, the
substance was used for insulation and
often locks like white corrugated pa-
per. A plumber or heating contractor
should be able to spot an asbestos-
containing insulation by looking at it.
Also, the EPA has a number (800-334-
B5T1, ext, 6741) where you can get the
name of a laboratory that will analyze a
sample. The analysis will cost about $35
and the lab will explain how to obtain
and package the sample. If you find
asbestos, don't try to remove it. Tam-
pering with it could release the fibers.

You may, however, be able to encap-
sulate the material. But, in most cases,
a qualified asbestos-abatement contrac-
tor should deal with the material either
to seal it or remove it. Some states have
asbestos contractor certification pro-
grams. To remove the material, these
contractors wear special clothing and
respirators. First, they seal off the area
containing the asbestos from the rest of
the house, then they spray the area
with a fine mist of water to keep the
dust down. They remove the ashestos
and dispose of it according to guidelines
established by local health officials. The
area is then cleaned with wet mops,
sponges or rags. A typical home vacu-

um cleaner is never used because the,

fibers are so small they could pass
through the cleaner and be blown into
the air. Some contractors do, however,
use specially designed vacuums for
eleanup. The cost of asbestos removal
depends on the amount of the material
and how it was installed,

Formaldehyde

Formaldehyde is a resin used in prod-
uets which account for about 8 percent
of the U.S. Gross National Product.
Some of these products include urea
formaldehyde insulation, hardwood
plywood used in wall paneling, particle-
board used as an underlayment, and
medium density fiberboard used in fur-
niture, countertops and cabinets. Prob-
lems with the insulation led the Con-
sumer Product Safety Commission to
ban it. The ban was later overturned in
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court, although by the time this hap-
pened, the insulation business was es-
sentially dead.

Experiences with formaldehyde
show that some people are sensitive to
the fumes emitted from the material.
Fumes can eause burning eyes and
irritation of the mucous membranes,
Formaldehyde does cause cancer in lab-
oratory animals, and recently, the EPA
determined that it was the probable
cause of cancer in humans.

Four vears ago, the Consumer Fed-
eration of America petitioned the
CPSC to regulate the formaldehyde
emission rates of structural products

“Formaldehyde is a resin
used in products that re-
present about 8 percent
of the United States GNP."”

used in homes. The commission looked
at construction techniques: where the
boards are used, how they are installed,
and how much formaldehyde escapes
into the air.

“We found that in conventional hous-
ing, using conventional construction
techniques, there is no great risk from
formaldehyde,” says

Ron Medford, _

project manager, Household Structural
Produets, CP3C. The products are
changing and, “there has been a declin-
ing use of particleboard among build-
ers. Many are going to single-floor sys-
terns that require exterior- &
plywood, which has a different resin in
it." These studies have, however,
prompted many manufacturers to use
less formaldehyde in their products.
The National Particle Board Assn. and
the Hardwood Plywood Manufacturers
Assn, developed voluntary standards
to reduce the substance in their prod-
uets. The amount of formaldehyde re-
leased depends on the surface area
containing formaldehyde and the vol-
ume of the house. Smaller houses and
mohile homes, which contain a lot of
these boards, have a likelihood of high-
er emigsion rates. Formaldehyde emis-
sion rates do lessen over time. This,
coupled with the fact that many prod-
uets adhere to some guidelines, means
even recently built houses should not
have a problem.

But if someone in your family is
gensitive, you can ventilate the area
and paint the surface of the formalde-
hyde-containing product with any paint
that acts as a vapor retarder,

This i= especially important in the
case of medium-density fiberboard.
This product is the highest emitter of
formaldehyde and is not governed by
voluntary standards.

For your home improvement pro-
jects, be sure to look for particleboard
and hardwood plywood that conforms
to the standards of the associations
mentioned above. Or use products that
follow the Housing and Urban Develop-
ment standards for mobile homes.
Some manufacturers print a warning
label on the boards. But again, thisisa
voluritary step.

“The problem is a consumer may see
the label on one board, go to another
and not see the label and assume there
is no formaldehyde in it. We don't want
that,” says Medford.

The CP3C has not acted on its study.
Medford says the commission will prob-
ably work with manufacturers in set-
ting voluntary guidelines, rather than
developing mandatory emission stan-
dards. The CPSC believes a level of 0.1
part per million of formaldehyde in the
air is a safe level. .

A level of 0.1 part per million is a
little lower than the voluntary stan-
dards in effect right now. “But we think
it is well within reach of site-built
homes, although it is harder to achieve
in mobile homes," says Medford. MM
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How To Defuse The Hazards Of
ALUMINUM

HOUSE WIRING

A few feet of Insulated electrical cable, good wire strippers, a varlety of wire nuts and some
antl-oxidation paste are all that’s required to upgrade your aluminum wiring.

BY MERLE HENKENIUS
lHustrations by George Retseck

years old, you may be living with a

fire hazard buried in your walls,
namely aluminum wiring. It was used
widely after World War 1l because it was
mexpensive and copper supplies were
madeguate. The shortcomings of alumi-
num weren't fully realized until the mid-
1970s, after hundreds of thousands of
homes were already wired improperly.
The trouble with aluminum is that it's
not as good a conductor as copper. Asa
result, it expands more than copper
when cartying a charge and contracts
more than copper when not carrying a
charge. This doesn't harm the wire

l f your home 1s between 15 and 40
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itself, but eventually it can loosen termi-
nal screws on receptacles, switches and
some hight fixtures. These loose con-
nections cause increased resistance
which in turn creates heat and some-
times sparks which can start fires,
Another problem with aluminum wire
is oxidation. When dissimilar metals are
joined—ior mstance when alumimum
touches brass screws or COpper wires
—electrolysis results which corrodes
the connections, further mcreasing re-
sistance, To correct the oxidation prob-
lem, electrical component manufactur-
ers started making copper-clad
aluminum wire. This improvement,
however, did little for the expansion-
contraction problem. So finally, the in-
dustry responded by making switches
and receptacles rated to accept alumi-

num and copper-clad wire as well as the
traditional copper wire.

Because these newer devices are
readily available, you can upgrade your
alummum winng by simply replacing
vour old ones with new ones. Unfortu-
nately, this is a relatively expensive
undertaking. Your better choice is to
splice new insulated copper pigtails be-
tween your aluminum or copper-clad
aluminum wiring and the switch, recep-
tacle or light fixture terminal screws. To
avold corrosion where the copper and
dlummum meet, just pack each wire nut
with ant-oxidation paste.

Identifyin

dan "rrﬂll'lg connections

The first thing to do is investigate your
present situation. Shut off the power to
a specific circuit at your fuse box or
breaker panel. Then remove the cover
plate from a receptacle and inspect the
metal yoke that is screwed to the wall
box. This yoke (see drawing No. 1)
should have a wire rating stamped into
its surface. If you see the letters CU-AL
{copper-aluminum) this means the re-
ceptacle was designed for both copper
and aluminum wire so it doesn't make
any difference what type of wire was
used in your home. If you see CU and
CU-CLAD this means the unit is rated
only for copper or copper-clad wire,

If, however, no designation appears,
then the receptacle is appropnate only
for solid copper wire. To find out what
wire you have, pull out the receptacle
and mspect the wire ends. If vou see
aluminum colored wire or aluminum col-
ored wire encased in a copper jacket,
the receptacle must be upgraded with
copper pigtails.

The way you install the pigtails, de-
pends on what type of electrical cable is
coming into the metal fxture boxes
inside your walls. The drawings on the
following page show the two different
cables you are likely to encounter. The
first is 2-wire cable without ground,
which means just a black (hot) wire and a
white (neutral) wire. The second type is
2-wire with ground which has the same
black and white wires but also has a bare
ground wire along for the nde.

Making conversions

To make the conversion, begin by shut-
ting off the power to one circuit at the
main service panel. Remove the cover
plate and receptacle from the outlet box
and disconnect the wires. Then cut 6-in.
lengths of insulated cable that are the
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1 Newer switches and receptacles bear
rating stamps indicating types of wire they
accept. Switch above Is rated for copper and
copper-clad aluminum, not solid aluminum.

2 To adapt an ungrounded, end-of-circult

receptacle, splice new copper pigtalls be-
tween terminal screws and aluminum wires

Use paste-filled wire nuts on wire ends.

3 To adapt an ungrounded, middle-of-cir-
cult splice the new copper pig-
tails between each pair of like colored wires
and thelr proper terminal screws,

£ o

o

2
=
i

# Because only the black |hot] wires are
attached to a normal switch, add the pig-
tails only to the black wires. The other
connections in the bax remain the same.

same gauge as the wiring used in your
house. Usually this will be 12 gauge,
though some circuits, are still wired with
14-gauge cable.

MNext, strip about % . of insulation
off both ends of the black and white
pigtails. Then join these pigtails to the
terminal screws on the receptacle. Be
sure to note which side of the receptacle
was attached to the black wire and which
was attached to the white wire. When in
doubt, remember that the black (hot)
wires should always go to the brass-
colored terminal screws.

With the receptacle ends attached,
pack appropriately sized wire nuts with
anti-oxidation paste and join the new
copper pigtails to the ends of the exist-
ing aluminum wires, keeping the colors
consistent: black-to-black and white-to-
white. Make sure the wire nuts are
turned down firmly on both wires. If a
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5§ 3-way switches have three different col-
ored wires. To avold emor, adapt only one
wire at a time, making sure In each case that
the pigtall goes to the original screw.

bare aluminum ground wire is present
inside the box, just join a copper pigtail
to this wire and then attach the other
end of the pigtail to the back of the box
using a grounding screw driven into the
hole provided for it

If there are two cables coming into the
box, two white and two black wires, the

retrofit is the same idea, except you'll |

have to use larger wire nuts that can
accommodate two aluminum wires and
the pigtail at the same time.

When upgrading switches, remember
that the switch unit is wired only be-
tween the black (hot) wires. The white
wires should already be joined together
m the box. Leave the white wires undis-
turbed and simply add the pigtails be-
tween the ends of the black wires and
the terminal screws on the switch.

If you are adapting 3- or 4-way switch-
es you may find a red wire, or a white

& Mot light fixtures have copper pigtails in

place. But simpie poroelain ones don't. Add
pigtails to the terminal screws and behween
the bare ground wire and metal box.

wire with black tape on it, inside the
box. This coding is a matter of expedi-
ence to electricians, but it looks like a
can of worms to just about everyone
else. To keep from making a mistake,
adapt only one wire at a time,

All but the simplest light fxtur-
es—the inexpensive porcelain utility
ights—come with copper-stranded
leads that are attached to the circuit wire
with wire nuts.

All that's required to adapt these
fixtures is to simply remove the existing
wire nuts, fill the nuts with anti-ooada-
tion paste and reinstall them.

One last note: Not all circuit breaker
or fuse connections are a problem with
aluminum wire. It depends on how the
individual service panel was designed
and outfitted. Inspecting and retrofitting
these panels are jobs better left to a
licensed electrician, o]
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Homeowners Clinic

BY NORMAN BECKER, P.E.

Loose Sills

[ live in a house built in 1926. The
mudsills are not baolted to the poured
concrete foundation. If what I read about
earthquakes is true, I'd better get them
fastened down. I've been told that
there's no simple way to do this. How
can | secure them without jacking up the
whole house to get the bolts in?
A K. HAMLIN
MONROVIA, CA

For those not familiar with the term,
the mudsill, or sill plate, is the lmoest
member of an eclerior wood-frame
wall which resis on the foundation
and supporis the joists and upright
portions of the frame. The lerm mud-
sill originated from the procedure of
correcting irrequinrities in the top of
the masonry foundation by embed-
ding the sill in a layer of grout or fresh
maortar. Normally, this sill is anchored
to the foundation wall

I agree that you should fasten the
mudsill to the foundation. In the event
of an earthquake, the houwse could slide,
shift or even overtwrmn. Because of the
limited space, installing anchor bolts
in the top of the foundation would be
difficuli and costly. Jacking up the
house is not a practical solution and
not recommended. [ suggest that you
have an ironworks shop fabricate iron
angle brackets. The bruckels should
have a small spike om the short end
which can be hammered into the sill
plate to prevent sliding. By mounting
brackeis om all of your howse exterior
walls, you will adequately secure the
Structure. Specifications as (o the
bracket size and spacing will depend
on your locale. So, check with a [i-
censed professional engineer in your
area specializing in structural design.

Hot-Water Heating

During the next nine months, 1 will be
building a 1850-sq.-ft. home. I like the
idea of a hot-water heating system, but
living in the Southwest, 1 find no infor-

mation or products available for this.
Is there a good reason why this type
of heating i5 not used in my area? Where
can | find the mformation for designng the
system? | will be cooling the house with
a fan and plan to use lots of insulation.
DOUGLAS W, LAURSEN
CHINDO, CA
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The only reason that I can think of is
one of economics. fn many parts of the
country, especially in the Sun Belt,
central air conditioning is no longer a
lwrury, it's a necessity, Installing cen-
traf air conditioning in a home that's
heated with kot water is more costly
than ome heated with warm air where
the ducts and fan from the heating
system can be used by the air-comdi-
tioning system. Also, in many warm-
er stales, heatl pumps are used, again
because qf ecomomics, (o supply both
heat and air conditioning.

All heating systems have advan-
lages and disodvantoges, and you
should select the type that best satisfies
your needs, If you do not intend o
centrally air comdition the house, orif
installation costs are not a consider-
aliom, then by all means, use base-
board hot water (o heat the house,
 You can obtain information on hot-
water heating systems from The Hy-
dronics fnstitule, Inc., 35 Russo Place,
Box 218, Berkeley Heights, NJ 07922,
The Institule offers a 3-day course for
§175 on the Design of Hot Water Heat-
ing Systems, which includes: calculat-
ing heat losses, selecting heat distrib-
uling units, delermining boiler size,
piping size and layout, and selecting
the erpansion (air cushion) tank and
circwlator pump. The course is given
in different cities throwghowt the Lnil-
ed States. You can wrile for a schedule
of course dotes and locations.

In the meanwhile, if you have a
gquestion you can coll John Wood-
worth, technical director of the Hy-
dronics Mnstitute, at (200) J64-H200.

Well-Pump Information

I am very interested in learning about 2-
in. and 4-in. water wells and pumps. Do
you have any information on this sub-
ject? DICK ADAMS

GRAND JUNCTION, M1

Gould Pumps, Inc, manufoctures 2-
in. and 4-in submersible and jet
pumps for wells. They offer a booklet
ont the subject titled Pump Fundamen-
tals. For your free copy, write to: Gouwld
Pumps, Inc,, Seneca Falls, NY 13148,
Attention: Mary Brennan.

Service Tip

The Amencan Socety of Home In-
spectors (ASHI) has just published an
illustrated brochure titled ANl About
Roofs. In a recent survey of ASHI
members, roof problems were one of
the more frequently cited items found
during an inspection. The brochure
discusses the 11 most frequent causes
of roof leaks and contains diagrams of
roof styles and roof components.

For your copy, send §1 and a self-

addressed, stamped envelope to:
ASHI, 1010 Wisconsin Ave., N.W.,
Suite 630, Washington, D.C.
20007, ™

fa o Sesve @ Rewwie-iaintend iee oF reparre prod-
Teives Sevief it fo Sosoomeniers” Clivee, Popilar Me-
chawics, 225 Weat 57tk 1., New Fork, NV foord,
Letters cannorl b aumwered indiviaheally, bt prod-
fewen o e interent i Se ofivcnssend o e
o, B o howerepais and maivienanee
help, pod PM s Hovie Care Guide, 8215 posf i,
Sew gowr orden's) fo Popwifar Meckawies, Bor 1014,
Radio City Station, New York, NY 105601,

Slils are usuaily secured during construction with anchor boits as shown at left. Secure
unbalted sllls with lron brackets splked to the slll and fastened to the foundation wall.
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Appliance Clinic

BY STEVE TOTH

Latched Tight

| have a Kitchen Aid dishwasher model
No. KDC-17A. The soap dispenser has
two pie-shaped cups. One cup is for the
prewash and the other for the mamn
cycle. The latter is covered with a trip
latch. More often than not the trip latch
fails to open and I'm left with a soapy
residue on the final rinse. Can you
explain this? STANCIL E.D. JOHNSON

SACRAMENTO, CA

Sounds as {f the detergent dispenser is
hinding. Possibly there's a rust build-
up on the metal shaft that goes through
the center of the dispenser and oper-
ates the pie-shaped cover, This rusi
may be the resull of a leaking O-ring
water seal To check the seal, first
unplug your machine and open the
door, Then, while holding the fromi
panel from underneath, remove the
Jour parel retaining screws. Close the
door and pull the panel out al the lower
edge of the door and then doun io
remone it

With the paned out of the way youll
see the back of the detergent dispenser
with its bimetal release mechanism.
Check the area around the steel shafi
wrd bimetal for a white, powdery sub-
stance or other signs of waler seepage
around the shaft. These conditions
indicate the O-ring seal is worn. This
send is a nonrepairable item and the
only solulion is fo replace the endire
detergent dispenser. While you've got
the chance, check the bimetal for burns
or rust. You'll want to replace this part
if it's in bod condition.

Both the detergent dispenser ($20)
and bhimetal (§7) are available at any
Kitchen Aid or Whirlpool parts dis-
tribmtors. The imetal is Kitchen Aid
part No. 108676, and the dispenser is
pari No. 115152. To remove the dis-
periser, first take off the bimetal os-
sembly which is held in place by a
FPhillips head serew. Remove all the
screws around the dispenser, open the
door and Lt the unit out. Clean both
stdes of the dispenser-mounting hole
and be sure the surface is dry before
installing the new dispenser and gas-
ket. Next, install the bimetal and ad-
Just it so that the white control arm,
when pulled back, is as close to the
point of release as possible. Finally,
replace the fromt panel and make a lest
run. You should notice a difference

Low-Speed Noise
My 1985 Maytag model No. LA512,
serial No, 142631PA, washing machine
squeals when the spin cycle starts.
When the unit reaches maximum speed,
the squeal stops. ['ve traced the noise to
the motor area but haven't vet found the
cause. LOUIS MOUIS
AURORA, IL

The sound is probably coming from
the drive belt slipping on the motor

pulley as it tries to get the tub up to
spin speed. Once the marimum speed
is reached, the siarting load on the belt
is eliminated and the belt no longer
slips. The motor-drive pulley and bell
have become glazed and should be

replaced. The Maytag part for the drive

Remove the door front panel to examine the soap dispernser mechanism. Check for signs of
corrosion around the comtrol arm shaft that indicate water seepage.

1o

pulley is No. 2-816. It costs about $10.
The drive belt is part No. 2-11125, It's
ihout $7.50. They are available af any
Maytag parts distributor,

To replace these parts, first unplug
gour machine and pull it about 2 ft.
out from the wall Place a blanket or
towel over the comtrol console and tip
the washer back so it leans agminst the
wall Prop up the fromt al each corner
o keep the machine off the ground
Under the machine, you'll see two
belis, (e comnects the motor with the
wiaker pump on the right and the other
belt goes to the center-drive pulley. Slip
these bells off the pulieys.

Remove the motor pulley by loosen-
ing the Allen setserew in the pulley
side. Check the other pulleys to be sure
there’s no oil or water on them. Slide
the new pulley on ond tighten the
selserew. Install the befls, let the ma-
chine down, and test run ik

Continuously On

I have an older Westinghouse electric
stove model No. KS330RDG4, serial
No. KRH19993. The thermostat no
longer controls the oven heat. The heat
is always on. Can the thermostat be
repaired and, if not, where can | get a
replacement? JOHN M. FREKOT

DOYELSTOWN, PA

Call a few of your local applionce parts
dealers to see if they can rebuild your
thermostat. [f not, you can get a new
thermostat from White Consolidated
Industries for about $89. The Westing-
howse part number is Q162225 Place
wour order with Consolidated Sure
Service, 1610 Republic Rd., Hunting-
dom Valley, PA 19006.

Those readers who oun a White
Consolidated Industries Group appli-
ance can get parts and service infor-
mation at the following toll-free num-
bers: Tappan (800) 4472881, (800)
F22-4400) in Illinois. Frigidaire, Kel-
vinator, Gibson and White-Westing-
house (800) 2450600, (800) 245
(1580 in Pennsylvania. ™

{F apona hamiw 1 rrcadslessrs warithe ciny apgidanee, send pour
uesticn, along wunith M misdel and sevial niembers,
o Appliance (Tinie, Popular Mechanics, 224 West
STk SL, New York, NY IiKNS. Sorry, but letters
v be o imﬁl-l'rhnﬂjr. Prohderng r)n_fu'iﬂ!
interest will be discussed in this oolumn
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BATTERY CABLE o TAR
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EMNGINE al
BLOCCK i 1

Meaiure resistance be-
tween the disconnect-
ed positive cable and
the engine block. Re-
sistance should be at
least 100 ofms.

BY PAUL STENGUET

llionz of dollars have wndotbst the tusk, it probably won't erank the | then suddendy loses its pep, chanees are
edly been wasted replacing | engine at all on really freezing morn- | the problem s not the battery but
bhatteries that were still in | inges. 10 the battory is more than 3 years | pather the charging system. The same

their prime. On the other hand, there | old, it could very well have Giled. Ifit's | applies to a situstion where the charg-

e [If'll}lilhl_\. millions of batterles o almost new, incrensingly high resis- | ing light suddenly comes on while
serviee that should have been ||.I!II||--|'|| tanee somewhere in the starting oireuit you've deiving, of the voltmeter op
long apo. 11 a battery barely starts the | s a good possibility ammeter suddenly start dropgmng: All
ear on cold mornimgs and gradually has Ui the other hand, 7 a battery per- | indications of battery discharge. Inside
mare and more of o }||'|||-|L-I|| rising to forms with vigor all of the time, bul the battery are lend plates immersed in
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an electrolyte. The chemical action of
the electrolyte removes electrons from
one plate and adds them to the other,
causing the plates—and the terminals
connected to them—to become oppo-
sitely charged. As current flows, the
acid content of the electrolyte diminish-
es, and the active metals on the plates
are replaced with lead sulfide until the
battery becomes fully discharged.

By applying current to the battery
larger than the rate of discharge—with
your alternator—this equation is re-
versed and the battery charges. Even-
tually, however, the plates will become
covered with lead sulfate and the bat-
tery will no longer take a charge. Over-
charging or frequent full discharge
speeds up the sulfating of the plates.

An excessive starting cireuit load
{high resistance in the circuits, a tight
engine, or bad starter) can make you
think the battery is bad by causing slow
cranking, In the following sections,
we'll outline some simple checks that
can help you determine if your battery
is ready for the scrap heap or just in
need of a little tender loving care.

hﬂﬁl? clean-up
Battery serub down and terminal elean-
ing should precede any attempt to de-
termine the cause of a discharge, but
also should be part of your 15,000 mile
maintenance procedure.

AATTERY
TERMINALS

Before unbolting the terminals of a
conventional battery, cover the vent
holes with a rag. Always disconnect the
negative battery cable first. If you
unbolt the positive terminal first, you
might ground it accidentally, causing a
short circuit that can ruin other compo-
nents and/or cause a battery explosion,

Wear protective eyewear and work
gloves when handling the battery, and

112

pensive battery termi-
nal puller can help you avoid

damaged battery posts.

avmd touching it to your clothing. Usea
4 ~in. socket or box wrench to discon-
nect most side-mount battery terminals
(Fig. 1). Most tap~pnﬁt terminals re-
guire a Y%-in. or %sin. wrench. Some
may be metric, Use a terminal puller to
remove the terminals from top-post
batteries (Fig. 2). This can prevent
damage to battery posts caused by
prying or twisting terminals. Onee both
terminals have been disconnected, free
the battery from its hold-down elamps.

Scrub the battery and posts with a
golution of baking soda and water and a
good stiff brush. Then use a battery
eleaning tool or pen knife to remove
corrosion from both the terminals and
posts. If your battery has side-mount
terminals you can use the wire brush
end of the cleaning tool to serub them,
or you can scrape them with the knife
(Fig. 3). 1f your top-post battery has 2-
part terminal ends—the type that
clamp the cable under a bolted-on
strap—disassemble them and clean all
the parts. These terminals are prone to
high resistance, so it's better to replace
the assembly with cable that has mold-
ed terminals,

Checking battery charge

By measuring the specific gravity of the
electrolyte with a hydrometer, you can
determine how much of the acid has
been changed into water by the dis-
charge process,

First, however, make sure that the
electrolyte/water solution fully covers
the plates of your battery, providing it
is not a maintenance-free type with no
access to the plate area. Unless the
level iz below the plates, delay topping
off until you've checked specific gravity
as described below. But don't forget to
fill the eells to the recommended level

before you charge. Some batteries that
are disguised as maintenance-free
tvpes actually have plugs that can be
removed with a serewdriver or socket-
head wrench in order to add water,
These are sometimes sold as “low-main-
tenance” batteries. Check water level
every time vou check oil and top off as
needed with distilled water on any bat-
tery that does not have a fully zealed
case. Don't be misled by attempts to |
pass off a conventional battery as a
maintenance-free battery. You'll need
a hydrometer to check state of charge
on conventional batteries. The more
| expensive type of hydrometer uses a
float inside a large “turkey baster” tool
to provide a reading of specific gravity,
The hydrometer will probably have a
seale that indicates how level of charge
relates to specific gravity and tempera-
ture (Fig. 4). At 80" F, a specific gravi-
ty of 1.26 indicates 100 percent charge.

There are also inexpensgive hydrome-
ters available that provide a less aceu-
rate but still useful estimation of
charge. This tool looks like a miniature
turkey baster with five colored balls
inside the glass tube. If the concentra-
tion of acid is sufficiently high, all of the
balls will float, indicating a Ffully
charged battery. These tools are aceu-
rate at approximately room tempera-
ture, so it's important that you test
under these conditions,

BATTERY
TERRMNAL
AND POST
CLEAMPG
TOOL

3 Use brush of battery post cleaning tool to
scrub side mount terminals and connectors.
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| When testing, draw a sample from
each cell and record the number of balls
floating or the specific gravity reading.
The readings should be about the same,
If this is not the case, at least one cell is
badly sulfated or otherwize damaged
and the battery should be discarded. IT
all eells float only a couple of balls, the
battery should be charped slowly until
all the balls will float.

Most modern maintenance-free bat-
teries are equipped with an “eye” hy-
drometer that indicates state of charge
at a glance (Fig. 5). Found on top of the
battery, the eye changes color as the
gpecific gravity of the electrolyte
changes. A bright green eye usually
indicates that the battery is at least 75
percent charged. A dark or black eye

HYDROMETER "EYE

| § Green eye indicates 75 percent charge, a
| dark eye indicates charging s mecessary,
and clear eye means electrolyte Is depleted.

indicates that the battery is in need of a

charge. A light or yellow eye means
| that the electrolyte level has dropped
below the plates and the battery must
be discarded. Attempting to charge or
Jump start a battery tn this condition
can be very dangerous.

Charging the battery

If your hydrometer reading was below
1. 120 specific gravity at 80° F, or if one
or no balls were floating in the tube of
your inexpensive hydrometer, the bat-
tery is deeply discharged.

Since a maintenance-free battery's
hydrometer doesn't indicate how deeply
discharged the battery is—as a conven-
tional hydrometer does—you may want
to check voltage on the maintenance-
free battery before you begin charging.
Simply attach the negative and positive
cables of your voltmeter to the respec-
tive battery terminals and set the volt-

20-volt position (Fig. 6). If the battery
reading is below 10 volts at approxi-

-
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| the battery charges, keep checking its

meter range switch, if applicable, to the |

4 Hydrometer
Temperature-
Correction Scale |
The specific grawvity
readings of the hy-
drometer give bat-
state of |

2

mate room temperature, it is almost
fully discharged.

A fully discharged battery won't take
much of a charge for the first few hours
of charging, even at room temperature.
Outside, on a cold day, the results will
be even worze. While a slow charge is
desirable, it will take a good 30-amp
shot to get the electrolyte regeneration
process started. However, by bringing
the battery to room temperature, most
trickle chargers can do the job. |

Cover the vent holes of a convention-
al battery with a rag before attaching
the charger, Don't plug the charger in
until both eables have been connected to
the appropriate battery terminals. As

specific gravity from time to time to

& Measure voltage with the engine off and then again with the englne running.

determine when it has reached full
charge. On maintenance-free batteries
with the hydrometer eve, you may have
to shake the battery slightly before the
eve will turn green. But don't expect
immediate results. GM notes that a
fully discharged maintenance-free bat-
tery may not even begin to take a charge
for up to 16 hours.

You can tell whether or not the bat-

| tery is taking a charge by checking the

reading on your charger's ammeter. [If
the meter indicates that no current is
being passed to the battery, it's not
taking a charge. If after extensive
charging, the ammeter still indicates
no charging current or if your hydrom-
eter readings show that the battery
never comes within spitting distance of
full charge, it's a goner.

Charging system check

If 3..rc:|urg hattgery takes a full charge but
then discharges when you drive your
car, the charging system is probably at
fault. Start with the most obvious: Is
the alternator belt tight enough to make
the alternator spin without slippage? If
not, correcting this will probably make
vour problems go away. Otherwise, you
can perform a simple charging system
test using only your voltmeter.,

With the battery full charged, con-
nect the positive and negative probes of
your voltmeter to the battery posts, and
set the range switch to the 20-volt posi-
tion. Record battery voltage. At T0°F it
should be at least 12.5 volts and 13 to
13.5 volts at full charge, Connect a
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tachometer if your car doesn't have one,
then start the engine and run it at 1500
rpm. Take a second voltage reading
after the engine has run for approxi-
mately 5 minutes. It should exeeed the
baze reading by less than 2 volts. If
your reading is below the base reading,
the system isn't charging the battery
ilue to either bad wiring, or a defective
alternator or regulator.

Before condemning any components,
unplug the alternator wiring connec-
tions and the connections at the bulk-
head, and check for corrosion (Fig. 7).
If they're not bright, hare metal, clean
them with electric contact cleaner or a
pen knife before reattaching them.

[f your reading is above the base by
maore than 2 volts, the system may be
overcharging the battery. But before
you jump to this conclusion, charge the
battery again and make sure your base
reaiding was taken at full charge. Over-
charging is almost always caused by a
bad voltage regulator. 1t will be accom-
panied by spewing of acid from the
battery, frequent loss of electrolyte on
conventional batteries and premature
failure of maintenance-free batteries.
If your charging system checks out so
far, test to see if it can charge the
battery with a heavy load imposed.
Connect the voltmeter and tachometer
as above and start the engine. Turn on
all electrical accessories including the
headlights. Turn the heater motor to the
high-speed position and check battery
voltage, It should exceed base by at
least 0.5 volt. 1f it does, the charging
system is capable of keeping the battery
charged. I it doesn't, check and clean

[
|
[
‘ 7 Don't condemn alternator or regulator without checking for corrosion at connectors.

the alternator wiring as  deseribed
above before condemning the unit.

If your car iz equippesd with an exter-
nal regulator, as many Fords and
Chryslers are, you ean “full field” the
churging system to see whether the
regulator or alternator is causing the
lack of chirging current, Turn off the
engine and disconnect the negative bat-
tery terminal. Then, on Fords, discon-
nect the regulator connector and con-
nect 4 jumper wire between A and ¥
terminals of the plug. On Chryslers,
disconnect the preen feld wire that
connects the alternator field terminal
to the regulator at the regulator. Then
eonnect 4 jumper wire between ground
and the contact in the feld terminal
plug that is attached to the preen wire,

daa Ty

B Use voltmeter as described in text to
check for starting circuit resistance.

Reconnect the negative terminal, start

| the engine and perform the load test as

| to the starter, Crank the engine. The

deseribed above, If voltage now exceeds
base by 0.5 volt or more—and it didn't
previously—the regulator is defective.
If voltage is still less than 0.5 above
base, the alternator is probably bad.

Current drains

A current drain is a deviee or “load” in
the car that doesn't shut off when you or
the antomatic switching device turns it
off. When the engine isn't running, the
device drains the battery. To check for
leakapge, turn off all accessories and
close the doors and trunk, Make sure
all light= are off, and remove an under-
hood lamp, if any.

Diseonnect the negative cable's ter-
minal from the battery. Then discon-
nect the positive terminal and reattach
the negative terminal. Set the dial of
your tester to the ochmmeter position
and measure resistance between the
disconnected cable end and the vehicle's
engine block (zee lead illustration). If
resistance is less than 100 ohms, a leak
of .1 amp or more is draining your
battery and must be corrected,

Starting circuit resistance

If vour battery is fully charped, but all
systems behave as though its dead
islow cranking and so on), high eircuit
resistance is probably the cause,

If you'd like to check cirenit resis-
tance, connect the positive lead of a
viltmeter that reads in tenths of a volt
to the positive battery post. Connect the
negative lead of the voltmeter to the I
starter terminal where the positive ca-
ble attaches (Fig. 8). On starter motors
with an external solenoid mounted
next to the case, connect it to the large
copper connector that joins the solenoid

voltmeter should show less than 0.5 volt
if resistance is within limits.

If voltage is in excess of 0.5 volt and
the starter has an external solenoid,
repeat the test, but this time attach the
negative probe of the voltmeter to the
terminal on the solenoid where the
cable attaches. If voltage is now less
than 0.5 volt, the solenoid is the source
and should be replaced.

To check ground-circuit resistance,
connect the negative voltmeter lead to
the negative battery post and the posi-
tive lead to bare metal on the starter
housing. With the key in the START
position, the voltmeter should read less
than (L2 volt. If voltage exceeds this
figure, the ground cable iz not provid-
ing a good connection or the starter is
insulated from the engine block. P

14
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YARD POWER
{Cemtinmed i 102}
PRI E M J r””{!ﬂ.]ﬂl?. ! i' cm suchH
UP TO PRESSURE Small-plot gardeners and urban farmers

Now homeowners, farmers and construc-
tien workers have a new light-duty pump
in the Honda WB15. Honda powers the
WB15 with a rugged 2.2-hp gas engine
that features a chrome-top plston ring.
cast-lron cylinder sleeve and a ball-bear-
ing supparted crankshaft for durability. A
new malntenance-free electronic ignition
system, automatic decompression and
self-priming feature combine for easy
starts. The 27-pound unit Is capable of
pumping 3000 galions per hour and It
comes equipped with hose bands. strainer
and antivibration pads, The Honda WB15
water pump I3 sold through Honda powei
equipment dealers and costs about $400.
Contact American Honda Motor Co., 100
West Alondra Bivd., Gardena, CA 90247.

now have a scaled-down tiller-cuitivator
available from Mantis Manufacturing. The
Mantis Electric features a speclally de-
signed Briggs & Stratton 3-speed motor
and It's capable of cultivating a 9-In.-wide
swath to 8 in. deep. For lawn mainte-
nance, Mantis offers attachments such as a
dethatcher and soll aerator. A special op-
tion for tilling furrows is avallable, too. To
ensure operator safety. the 26-pound
Mantis electric has double-insulated mo-
tor, spring-lever throttle and a key igni-
tlon-lock to prevent unauthorlzed use.
The Mantis Electric is avallable from Man-
tis Manufacturing, 1458 County Line Rd.,
Huntingdon Valley. PA 19006, for about

| 3365, shipping Is extra.
(Pleass turn to page 116)

MID-RANGE POWER

John Deere offers the models 1800, 2300
and 3200 mid-range generators for both
portability and power. The generators
produce 1600, 2000 and 2900 continuous
watts, respectively, and feature circuit-
breaker protection. choke assist with
automatic compression release for easy
starts. The models 1800 [$745) and 2300

| 5840, shown, are powered by a 5-hp gas
engine. A 7:-hp engine with manual
|51100) or electric start | 51190) Is found
on the 3200, They re avallable wherever
John Deere products are sold. Contact
John Deere Portable Generators, 1400
Third Awve., Mollne, IL &1265.
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Choose from
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Get a Specialized Associate Degree

or Career Diploma Without Attending
College...at Home in Spare Timel

ow {5 sasy 1o train for & monay-making

carper...ovon get a degree § you wani... 1o

hitlp you gat a better job. Find oul what
you need 1o know about any one of these pro-
grams with no obligation 1o buy anything and no
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that interests you most. You will receive free
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money you could be making in any of the caresrs
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making carear or help you with advancamant on
your presant job.
I's Easyl...Il's Fun!
You learn from specialists

You naed no previous expenence. No need io
change your daily routine or take tirme from fam-
ily or join. Our stall ol educators, consultants,
adminsiralors, authors and distinguished
Instruciors ane specialists in home-study raining

‘Whedher you choose a Specialired Associals
Degres in Business or Technology, or carear
fraining eading to a Diploma, youll be a "class of
one” so thera's no need to wall for the next
BEmEster, you can start any tme!

Gat free lacts today al no cost fo you. Just
salect (he one program you'ne most interested in
and call our loll-tree number or mall the coupon
badow. You'l gat free lacls and a oolor brochiire
without abligation and no salesman will visit

CALL TOLL-FREE
1-500-228-5300!2-'51

CALL ANYTIME—24 howrs & day, 7 days

Mo cost. Mo obl hbmmlwl
OR MAIL COUPON TODAY! |
I —— — — — — — —
Intermatfional Correspondence Schools
ICE et |
1 ntom, nid
—Piease check only ONE bowl— |
SPECIALITED ASBOCIATE  SPECIALITED ASSOCIATE
BUSENESS DEGREE TECHNOLOGY OEGAEE I
l !wsw ClnlEqﬂlew l
I = with oiion 1y Mirhating ] Elecincal Brginsesing I
I ] Business I
I wilh apilion in Finance Elsctonics Technaiogy I
EHPLOMA FRG AR M e
| Heme |
HAzviiey iieemin |
I 0 Mrc::-‘;:l-mnu " Computer Programming
| ety Do I
| _ Cansarvation Moloreycle |
] An Hated Rastaurant Mgmi
| || Poilcs Seences 1 Fibnases & Nuiribion |
I #Emﬂﬂﬁﬂ Fepair WFLF': Rapair I
Carmonndence
| mame AGE |
ADDRESS T &
I CITYSATAEZIF l
PHONE | 1

—— N — — —
B A Subsatiors of Nt Edritied T iefetation
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MANUFACTURER
NEEDS
DISTRICT DEALERS

Prncos By Homas, P

OME OF THE HOTTEST ITEMS IN THE
HOUSING MARKET TODAY

FEATURBS

® Fmind. Smooh Laiene

* Pagh o (ipbong) Flg Mmanes

+ Soig @ . Uewiorm Logs

= Mgw Corlernporary Syl

» Cunnm Driagim Asiasn

v Commercal Buibng Avsabe .
» Paipcip Terdinyg

REOUIRERENTY.
~Furchons b Hame bom §14 000 5] 000

~hirm Ok g Slanarss
- Do 1w Sugoess

UHLEAITID IHCOME POTINTLIAL
MO FLAMCHISE FEE

..................... PR L] D 1y A
MAME
ADDRESS ______
PHONE _

CALL MR. EVANS COLLECT TDDAY
AT 1-800-255-8989 EXT. 3400

Small lathes to turn
melal, wood or plastics.
Milling machines, saws,
hand tools, power
woodworking tools,
and morell

Call or write for
FREE Catalog

hobby

products co.

Oegl PMT P.O. Box 218117
Columbus, OH 432218117
B14/771-5008

12 PAGE CATALOG

1300 REFUNDABLE

Largest Selection. 15 3575560 s

m' NART WORLD [ept M (oY Docount
|1'||I Menior Ave., Painesviin, Otug 44077 e

R

YARD POWER

{Comtinued from page 115)

AIR FORCE

Homeowners who need compressed air
power for light-duty work will welcome
the Sears Craftsman Y.-hp electric alr com-
pressor, Rated at 2.7cfm and 40 psi, this
unit can power a varlety of Sears attach-
ments including a spray gun, sand blaster,
power caulking gun and air brush, or you
can use it simply to keep your tires inflat-
ed. Featuring ollless design for malnte-
nance-free operation, the Craftsman ¥-
hp electric alr compressor comes with 15
ft. of Ya-in.-dia. hose and air chuck. It's
available in the 1987 Sears Power and
Hand Tool Catalog for about 5110. For
maore information, write to Sears, Roe-
buck and Co., Sears Tower, Dept. T0IPM,
Chicago, IL 60584,

ELECTRIC PERFORMER
Powered by a 1000-watt Briggs & Stratton
motor, Snapper’'s 19-In. electric Hi-Vac
lawnmower Is designed to vacuum your
lawn as it cuts. Standard equipment
Includes a trap-door grass catcher, or you
can install the optional side discharge
unit to disperse the clipplings. The Hi-Vac
has a specially designed blade
that lifts the grass for a cleaner
cut and the short wheelbase
helps prevent scalping on
uneven terrain. Wheels
are mounted on durable
solid-steel axles and can
be adjusted Individ-
A = “g= ually for autting heights
\ of 1 to 3 in. The 15-in.
%l \ electric Hi-Vac costs
5280 =t

SINGULARLY FORCEFUL

Ever notice that you use only one piece of
equipment at a time? Well, Solo has de-
signed the Multimot to reduce your in-
vestment in idle machinery by producing
one motor that does it all, The heart of
the Multimot system s a lightweight 1%:-
hp. 2-cycle gas engine that can be con-
nected to a wide assortment of tools, in-
cluding a chaln saw, compost shredder,
string trimmer, rotary gardener and wa-
ter pump by a convenient sell-activating

mount, The 7¥-pound englne Is totally
encliosed in a fiberglass housing and an
electronic ignition ensures easy starts. The
hedge-trimmer unit shown below s avall-
able with a 20-in, [ 5135) or 28-In. | 5145)
bar length. Also shown |5 the leal blower
attachment which costs about 5100. The
Multimot powerplant lists for about 5215
and the system Is distributed through Solo
dealers. For more Information, contact
Solo Inc., 5100 Chestnut Ave,, Newport
News, VA 235605,
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BORDER

GUARD "\l

Keep your lawn

In line with this

lightweight Weed \

Eater model 1720 l"*.

bladed edger. The \

12Vz-pound unit fea- \

tures a 22.2-cc top- \

mounted gas engine. \

A vertically rotating 7-

In.-dia. reversible steel

blade cuts to 2 in. deep

and an edging guide

helps Insure uniform re-

sults. Power is transmitted to \
the cutter via an all-steel gear \
and a centrifical clutch. A |
180° blade guard protects -'l\
the operator from flying i/ § s
debris. The Weed Eater

model 1720 costs about

5160 at hardware stores and

home centers. For more information,
contact Bealrd-PoulanWeed Eater, Box
9329, Shreveport. LA 77139,

HIGH-TECH TORQUE
According to Briggs & Stratton, its new
Quantum gas engine is designed to be the
longest lasting, easiest starting and most
troublefree lawnmower powerplant
available. At 164-cc displacement, Ouan-
tum [s said to be the largest in its class de-
veloping 3V: hp and achieving maximum
torque at 1400 rpm for extra-heavy grass
cutting. Briggs & Stratton claims Quantum
willl Fum up to 40 percent quieter due to a
new composite camshaft, contoured cylin-
der walls and large muffler. The new de-
sign also has better heat dissipation,
stronger crankshaft and larger valves. It's
avallable on many major-brand lawn-
mowers. \Write to Briggs & Stratton Corp.,
Box 702, Milwaukee, W1 53201, for more
Information. { Please turn to page 118)

p——

=— == |

Making an Extra $20,000

ay Be Easier Than You Think!

E_———;——"'————’__‘—’=====

—Did you know that dozens of men
and women, all across America, are
quietly making an extra $20,000 a
month; some never even sel fool out of
their homes to do it.

My name is Sleven Houseman and if someons
had tokd me hwo years ago | would be parl of a
salact group of men and woman who bring in an ax-
fra 320,000 a month operating out of their homes, |
would have naver believed tham

Lol ma share our secret with you. It has offen
bean said thal anything is sasy to do once you
know how. And this is especially true of making
manay, bacause bacoming financially indepandant
is really knowing how to spol just one “unigue™
maoney-making opportunity In your lifetima, and
knowing how to take advantage of It
® Start and Stop the program whanever you need

axira monay. When you need up 1o $5,000 pul
the program into operation. When you have
mada tha $5,000 stop the program.
It that simphe.
&  Maks up to $10,000 In Two Weaks
Then Take Two Weeks OHI
& Bring in up to §4,000; Weskends Only!
Or jus! operate in the Evenings if you like?
Balors | go on, let me make this claart

This program is honest, legal and moral in every
sanse of the word, 11 it wasn't, believe ma, | wouldn'l
b involved in il,

Start The Program Part-Tima!

| know Aol gveryone wants o guit their job and
starl working this program full time. You may have
bean at your job for & long time and don't want to
giva up tha saniority you have bulll up owver ihe
YEArs.

Start The Program “Short-Term
Pay off some overdus bills and Elmp
the Program! It's That Simpla!

Maybe you're looking lor something “shorl-term™
not long-term. Perhaps a money making program
you can put into operation for the next bwo months,
to pay off some overdue bills, That's okay. You can
pul the program into operalion only when you need
an exira two or thiee ihousand dollars

You Don't Nead A Lot ol Mona
To Start This “Extra Income"” Program.

This money making program can be staried with
limited funds. In facl, right now, | know dozens ol
people, from small towns all across America, who
arg making thousands of dollars in thair spare time
uskng this program.
| have received dozens of phone calls and several
letters nom paople all owar the country thanking ma
far sharing this new program with them
e One man from a rural town in lowa is already
making an Extra $4,000 a monih

# Another man from a small city In California,
sakd over the phone, his exira incoma just wenl
over the $5 00000 dollar mark this month.

® A woman in Florida iodd me she la currently run-.
ning & $2,000 Dollar-A-Yeak operation oul of
hir home, with one kitchen lable as her desk,
ane lypawriler, and two filing cabinets.

{Here are copies af actual letters on file.)

| made 53,000.00 Exira.

Your money making program is the bast informa
tign | have eved read on how 16 make monay al
hame. 11's truly differeni, complete and easy to put
inla aperation. | made £3, 00000

AR, Landover, Maryland

| Am on My Way To $12,000.00.

You shared your program with me and today after
applying your program for on m{ﬁthlm days | am well
on my way to making $12000.00 in the next two

widks, Thank you. L.G., Rabeigh, North Carolina
Making an Exira Incoma of 514,500,00

“Within moanths allar .pplylng YOur program we
were making an income of $14.500.00 a manth
Thank you lor everyihing you have done for us,'

5.A., Pannsylvania
| Enrned Ower $17,000.00 Part-Time.

Even today it's hard for me bo believe that | earm-
ed over $17,000.00 dollars by applying your sysiem
part tima. Thank you. JLP, Aldie, Virginia

These sctusl Letters are on file in my office, for
anyona to see. All of these people started with very
limited lunds, and | parsonally didn't have a lot of
money 10 start this program aithes. That's why |
desigried it with you in mind. | wanted everyons, like
yoursalf, who wanted 10 improve Thair own standard
of living, 1o be able to learn how to make an exira
520,000 a month withoul a large invesimeant
Hare's What you are going fo receival

It's titled: “The Besi Kepi Secret of The Mew
Rich™, and it s written in a 150 page Step-By-Step
tormat to make il easy 1o read and easy 1o lollow.

Thero is NO Race Track or Las Vegas type gambl-
ing invalwad! 1t has nothing to do wilh some dumb
pyramid schamal Thefs i3 MO salling of any MAIL
ORDER books! 11 has absolutely NOTHING to do
with mail-order magazine advartising! Mo Direct
Mail! Mo Real Estale buying or selling. i1 has
nothing to do with the stock markel or multilaval,
Mor is ihere any saelling lace-do-lace, wvia tha
talophone or door-to-door,

What il | don't liks 87 — You can Raturn (1!

11 give wou a full 80 Day Money -Back Guaraniee,
It al any lime after receiving “The Best Kepl Secrel
of The New Rich™ you wanl to relurn it, far any
raason, do so. | will immediately refund your $12.85,
in the next day's mail.

Mo Delays! Mo Ouesiions asked!
ALL ORDERS ARE MAILED OUT THE SAME DAY.
i Sreven Houseman 987

FREE GIFT!

Order now and you will recaive a FREE copy
of: “Are You The Missing Heir To A Milon
Dollars!™ In brief, the publication explans how
you can find oul il you or ane of your relatives
are antitled 1o a Lost “Million Dollar Estate.”
There are as many as 14 million Americans who
have money awailing them, they know nothing
aboul. The Money is just sitling there, in banks,
ingurance companies of The Fedaral Treaswry,
just waiting for you or someona you know 10
claim il. Drder Now, Tha supply is limited. It's
yours to keep FREE. even Il you decide io retum
my program.

SPECIAL "Save Maney” OFFER!

Ordar your copy of my New “Money Making Pro-
gram' within tha next 21 days, and I'll lake §7.95 olf
the prica. My gift to you, jus! 1o prove that my Mew
Money Making Program can pul money in your
pockel; starting today.

Retail Price
$12.95
NEW LOW PRICE

5.00

I Steven Houseman
1420 Shepherd Drive
| PO Box 139, Dept. PM-88
| Sterling, VA 22170
Dear Steve, please RAUSH me your naw
i “‘Maoney Making Program™ titled "The Bas! Kepl
i Secret of The New Richl™ only with the
understanding that | have a full 80 days o lest
| the Waney Making Program. Il | am not
| satistied, for any reascn, | may simply return
i “The Best Kepl Secrel of The New Rich|"” and
woiul will Immadiataly refund tha full purchasa
price 1o me, On thatl basis hers is my 5188
| Mew Special Price; $5.00

I Hame

|
I
:
%
3
i
l
i

| Address
| Cit

¥
1

| State Zip

1 Important Notice! The supply may nol las!
yourself, or a
friend, you

I shauid order

long. It you are
269,
| teday ; i 3|

ﬂfﬂ#"ll‘ln far
S

—— —— . S S S S S —
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How many undeserved radar tickets
were issued last year?
‘\__\-

YARD POWER

fCrmmefin el fromw page 117)

CULTIVATING INTEREST
Featuring a unique reciprocating cutting
action, the Green Machine electric weed-
er-cultivator model 770 is claimed to dig
in tough, compacted soll. Twin spring-
steel tines are powered by a Y-hp over-
load-protected motor through a 5.4:1

a) 1,012,317
b) 649,119
c) 0
d) No one knows

U1tunun:mlg', the correct answer is
d} No one knows. Chver WL00G0,000 tickets
WETE 155U sl year, By some estimates,
up to 30 percent of them were incorrect.
Traffic authorities like to sy than radar is
as accurate as a yardstick. And that's the
problem. You know how two people can get
different answers using the same yardstick.
Even if only 1 pereent of the tickeis issued
last year were the result of mdar errors,
thint's still 100,000 undeserved tickets,

Our credentials

Our engineen are mdar experts. They
had iy know every detail about raffic mdar
before they could design ESCORT and
PASSPORT, the most respected names in
radar detection and warning. Road &
Track called us, *The industry leader in
detector technology”

YES, | wamt to kniow how radar
works, and how it makes me
villnerabile, Please seni vour free
engineering report right away

bt o

Addrens

Ly, S, Fap

Cincinnati Microwave

gear-drive ratio for a speed of 1900
strokes per minute. In addition to light-

duty tilling. the model 770 functions as a
sod-cutter and garden edger and can be
used to prepare soll for transplants, Sold
at lawn and garden centers, the weeder-

cultivator costs about 5100, Contact

Green Machine, HMC, 20710 South Ala-
meda 5t., Long Beach, CA 90810.

The Free Report Depanment 96887
Mow these engineers have released their One Microwave Plaza
new report: “How Radar Works” It explains Cincinnati, Ohio 452490508
the ml:al'ril'tr}'—and the limits—of radar in
plain language. And it's free. Just call us TOLL FREE R00-543-1608

todll-free or mail the coupon.

SENSITIVE MOWER

Your self-propelled lawnmower won 't run
away from you If it's the new Lawn-Bay
electric-start Automower. This 20-in.
mower adjusts to your walking speed by
sensing pressure on the control handle.
Powered by a 2-cycle, 4-hp gas engine,
the Automower features electronic start-
ing and an alternator for recharging the
battery. Other standard features include a
cast-aluminum deck and rear grass catch-
er. The Lawn-Boy Automower is sald
through power equipment dealers for
about $550. Contact Lawn-Boy, Box
181120, Memphis, TN 08181-1120. ™

GOO‘:;:,':,rtlﬂify

Builder? Do-it-yourselfer?
This is your opportunity to start
your own business! Become a dis-
tributor for Tri-Steel— America's

Tri-Steel training and support.
For a FREE BROCHURE and
more facts on how you can be-
come an independent distributor
of steel frame homes, please call
Tri-5teel today, toll free at:

1-800-433-5555

or |-A00-433-5553 TX 1-B00-T72-5009

(.

Tri-Steal

largest manufacturer of strong,
energy efficient (R-30), low main-
tenance steel frame homes.
Investment opportunities start
atonly $2,950 and are backed by

Changing the way
America builds.
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= Tuunoem |
BLACK & DECKER
10” TABLE SAW

LIQUIDATION

* Roll Bar * 5 hp Motor N . e — PERFECT!
|® Double & Single Seatse HLW Sisel Frame | The wrong wax can ba disastrous 1o your new FACTORY NEW! FACTORY
& THIS IS NO KIT car's gleaming shina!

Wirie or Cal Does your car wax |

BRISTER'S THUNDER KARTS

P.0. Box 324 reduce shine?

Roseland, LA T0456
504-T48-7488 Since 1950 Many commonly used wax products can actually

dull your new car's mirror finish, They use a com-
bination of wax or synthetics and a harsh sbrasive
polish that causes timy scratches. The scratched
paint can'i reflect light as well as new paint. This

The Homebuill results in an overall reduction in shine. Your new
JET HELICOPTER car should not be exposed to these abrasives. It
LOW « COST DEEIGN = SUMPLIFIED ASEIMELY just needs washing and a follow up with a good
et s [l Mmooy et g iy Masas An Exoeat Oxparunity
CONSTRLEC Ta i aMii&L Q Gﬂ‘l Dﬂl‘ ﬂf rfl'l Fimest Sl“
Fully Wisatiotes, Dafy 110 FE* mﬂﬁ of Camagba wax. i
. pug A e St Caly SHL W f Ever Made! Black & Decker 2-Year
et Helicopter Experimenter's Malm Chem. Corp sclls a blend of imported Warranty! Factory New! Factory
Only 11095 e g e et T camauba waxes in easy to apply liquid form. It's Perlect!
PO T e = 3
B, Peets wly Oy 0. ¥ formulated for a Yery h.l;h ﬂll’ii and color I you'va been wailing fora good buy ona
b @-—a enhancement. table saw, this is if! Black & Dechker is
e = It contains no cleaners, polishes, abrasives or cne of ihe most irusted namas in Eﬂ;\lﬁf
T e PR disered, up 1| | @nything that can scratch paint, Seemingly more D I
ﬂ.ptﬂ:lhl'! than mast store l!:ll.lﬂ!ll wanes, a ¥ F'.nl dy steel base, exira large table surface
bottle of the liquid shines between § and 8 cars You'd better hurry on this one, because
. i ! you may not gel another chance.
Since Immhl,lm s Wax has been maduhy “T _ Yokt s Faiiaots
Pay For Your Hobby! vy geaeepeinpabpgrahere il | R L
Witk White's MEW g s w'“w: prrt ; = Sealed ball Deaning ConstTuc ion
H Hﬂm ||ﬁ|]! ||m|]u:| " Lam 1 rosang 1 wan 1abl
el ke B :;; Bend vt chedh i ,g“'“ﬁ measures 207 x AT
ot . f‘f i~ . your Or moncy r $8. * Esciusive 3iip clulch disengages blade
e/ " el + §1.00 shipping and handling. You'll also get a IF"IIMITI:III‘EI’é!;;:;l:l"l*'::.;‘z:':-j:q' .
» 5 & Full i ity @ [ H
i o o It g Comiiraay| | 3100 valuc, 30 page pocket guide FREE? It cover B AL L T
profit. $68.95 & up! WHITE'S ELECTRONICS waxing and polishing techniques previously known A1aRI. fip 1BNCE, AILMinLM Milst gaLge
Depl. PA-6 Sweet Home, OR 873488 only by a small group of professional auto finish- 10° biade, blade guard sohitter, teade
HaH ERare vt BNCNEE S il down kel
ers, Offer is limited to only 2 bottles per customer.
Compare any wax with Malm's in a side by side ! Comgare ar
test. If it doesn't oulshine anything you've ever |
used, including your favorite wax (and we mean | PUBLIC NOTICE B PR Lot
mhﬁ::m':;.m Cleaner anvthi ), send back the unsed Pﬂl ,I withiz 2 Nack B Deckte ":f DAMARE PRICE
CLEAN: months for a pro-rata refund less shipping charge. e fous ORCsd B s
I gm.-'n:a?nm“m. coils. Lises g MALM CHEM. CORF. ot
1] 80Ep, propans Fred. Wi, 120 lm.l..;ﬁ 300 BX, PMO&T. Pound Ridga, NY 10876 resdl BAD ¢ =
PRTR TGS £ YO AR (AU, g M ' s e i - gy o Order o, B-238-100719
FEPOU MPR. Wi, Dot -10 | MALM CHEM. CORP. I Shipped Freight Collect
Can Jdackacn, Wyoming 83001 300 BX,PMOBT Pound Ridge, NY 10576 A
| |
1 914/764-5T75 « 9am - 5 pm ES.T. (Mon.-Fri) T

Fior tastest service, call TOLL FREE

I gum.mmadhmﬁruﬁmmwl 1-30“'533-3379

| O YES! Rush % pint wax and free 30 page |

Radie Ffhaek Tandy | order for $8.99 pius $1.00 shipping. | — o e .
hur 1k year of IHSCOUNTS I ] Enclosed s 51?"“ for 2 bottles and 1 = T;,n;rﬁ::';:d?:;rr?? m
I ot et T e et wss | | 1 one 30 page guide plus $2.00 shipping. |
| ﬂi MARYMAC | | | For shipments to NY Stale, include your | - . . . . . -
I 11 |ND1.I5T|1I.F5IN': I l ared's sales tax. Minimum $15.00 I:rlﬂl'ﬂﬂ I DAMARE INTERNATIONAL, INC,
TN Katy Fuy . Katy (Himesivm) TX 77440) on MasterCard or Visa. Include ALL 13 or 7714 Brocklyn Bivd . Minreapalis MN 55443
I o TN T ] | 16 digits & expiration date. | Corporate OHices = 612/560.5415

Please send me Biack & Decker 107 Tabke
Sawisl at 5298 mach Shipped Fieight Collect
MM res add 6% sales [ax

| Offer pood only in the 48 continental states.
| Use separute paper if different shipping sddress.

I
[
| ‘ MName
Name Andress
BASEMENT T 23 e N B
FI.I!I'IEI Il' To » | 10PS can't Geiiver 1o 8 .0, 50%) I DOcreckma 0 OQviss CJMasierCara
Sewar Card No
Wo Digging Up Floars II‘_‘:m- I Exp Date el
Install it Yourssll - m I State Zio I Bignaiure
Write McPherson, Inc., Depl. 16 1 - : I Order Mo, B-X38-100718
Box 15133 T“'F'- Flarida = | " area code | Delivery 1o 48 United States Only
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st $9.,95!

As an introductory promotion, a leading mail order company is offering $28.00 of their
most popular woodworking ltams at an amazing price of $9.95. The complate package in-
cludes 25 full size shaker pegs, mnrn-uhulgafcqa 25 mug rack pegs, and 25 tie rack
Wus a d-urlailod full size unique horse n shaker pag plan, a full size plan for a

iful tie rack, and a full size plan for a useful mug rack.

Thmlhnnmu’:dbnaimmnndnm —————— S S S —
value, But "Il also recaive full daupat

Do-It-Yourself
Videotapes

This 0ld House

Make home
repairs easily
with this tape
E;,v hosts Bob

ila and Morm
Abram. Among
the topics: re-
pairing a screen
door, fixing a
faucet, install-
ing track light-
ing and trim-
ming a door. With
the cost of home
repairs these
days, you'll save money by doing them
yourself. $27.45 (includes shipping)

terns for 1 iterns—a han, $28.00 worth of

holders, note pad holder, napkin hnldur I woodworking items

muffin sarver, hnut holder, pra{zal | for only $9.95!

holder, cleanser r, knife rack, towel ¥y 0.

%{uhand Tgynu shalf. rl:lqi:lu full size plann

ur nifty cars with their own gara Address
You'll also receive a woodworking
loaded with mr page of discount ; City State Zip__
tools, wood parts, wood | Ouantity  Price Ea TOTAL  Mall to:

ﬂ*m:amu;d sanamg shl.q:.u:almaiY wood l Tnnd?l..lnu. ine.
nishes and much, much more. You

mp to four of lmhesamsnag .00 woo | FBTAL Add i gi mg‘;‘:m st,

's r gach. In- 1 ShippingHandling

clude only $2.05 shipping and handiing | f s "'""fﬁ ool NS E:hféf" MA

R 'me&ﬂmuﬂ E1087

banlfarower

QUALITY PRODUCTS FOR 30 YEARS

G
DIE HiLL CLIMBIN
BAN KS g0% FASTEC D'pASSING N
52":“@; El CCE-[;EE_':; 1185

® Up to 50% Greater Towing Power

* Emissions Legal In All 50 States*

# 12 Month/ Unlimited Mileage
Warranty On Turbo System

o Do-It-Yourself With Easy To
Follow Instructions

» Excellent HIGH ALTITUDE
Performance And Dealers
MNationwide

To order, send a check or money
order to Popular Mechanics,
Dept. MART, Box 1014,
Radio City Station,

New York, NY 10101.

Please specify VHS or Beta.

Popular Mechanice a publication of Hesrst M$M|M
a divisson af The Hearst Comporation. © 1957 The
Heamt Corparatian

FORD 8.9L TURBO
GM 6.2L TURBO ALSO AVAILABLE
*CARB EXEC. ORD. #0-181-2, #D-161-3
Drop in for a demonstration ride or call for the name of your Banks authorized dealer.

|
|
|

FOR FREE INFORMATION: 167, GALE BANKS ENGINEERING
Gale Banks Engineering, 546 Duggan Ave., Dept. 650, Azusa, CA 91702 (B1B) 969-9605
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Last Bharu Garana —————

Learn to do
basic auto re-
pairs and spare
yourself costly
trips to the
mechanic. See
how easy itisto
change your oil
and filter, flush
the radiator and
lubricate the
suspension. 20
topics in alll

Buy it for your-
self or as a great
gift for someone else. $27.45 (includes
shipping)

Furniture Refinishing s—
Take that ald

piece of furni-
ture and make it
look brand
new. By follow-
ing the three
main steps out-
lined in this
tape (strippin
away thepgildg
finish, preparing
the woaod for
the new finish
and applying
the new stain ara
or varnish), you will expertly restore
ur furniture to its original beauty.
gﬂ 32.45 (includes shipping)

FURANITURE
REFINISHING
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NEW!
Introducing
the first new

leveling tool in

100 years.

merawlings”

MISINATICH
LIzVI=L.

7 o
»

1. s a 2N, level 2158

B Available in 2 sizes, 12" /2. & 2f1./4H.
B Saves buying and carrying several
tools

B Augged |-beam design

There's hardly a job you cant use this
ravolutionary ool on.

The new rawlings™ COMBINATION
LEVEL is packed with handy features that
make It the friend of carpenters, bricklayers,
boatbuilders, sheet-metal workers, glaziers,
plumbers, siding & roofing woarkers, alumi-
num installers, wrought-iron and iromwork-
ers, and other skilled craftsmen. To say
nathing of the home handyman

Just ook at its features: a recessed lock-
ing lever thal operates from either side. It
Ireas up the pivoting arm 1o form a 80°
sguare, 457 miter or any angle betwean 0°
and 180° Al the hinge is a protractor with
trug and complamentary angle indicators. It
lets you read off any angle for any job, from
roafing pitch to plumbing pipe slope; odd-
shaped kilchen cabinels to angled carpet
cutting.

The mawlings™ COMBINATION LEVEL
is a rugged, pracision tool. It's made from
Borg-Warner's Cycolac® The same miracle
matenal used extensively in the asrspace
Industry.

It’s 5-tools-in-1

ll'l:1ml

For every professional and do-it-yourselfer.
So versatile, it belongs in every craftsman's toolbox.
So rugged, your great-grandchild will be using it

Replaces
all these tools.

angie betwean
(P and 1807

Total retail value $77.90.
You save 527.95

24-MONTH GUARANTEE
agminsl materials and workmanship.

W7 [} sl lag

M

—Fuslly-cabibrated in inch. angie, plumisng and
- pech. Pariings | rin; optional)

4

i,
i
,'I‘

.-d .

§ k.
3. Vs a square (and miter)

4. Its an angle-finder 5. I's arule and straightedge

-

Inch markings are recessed and painted
for easy-to-read, litetime wear Cut-outs on
all sides allow you fo read bubble levels from

Just a few of the hundreds of jobs the
rawlings " COMBINATION LEVEL
will handle:

any angle. [ _| Sand

If you work with metal a lot, or jus! occa- Dormas siding | iy bquam
sionally, get the optional, B.F Goodrich g S Bockdeng
magnetic inser. A ol

The ingenious new rawlings™ COMBI- Counericgs, N “‘,:'m'g,,
MATION LEVEL is 50 versatile it belongs in Roarng, lie, I I"\ T laying up
every crafismans' ool box. : {j capeting | §oany

= A

Use the revolutionary new rawlings

COMBINATION LEVEL AT OUR RISK for

20 days. useit. Abuseit! If not 1009 satisfied, return it for a full refund.

-—_ﬂ________________lh
f G. Rawlings, Inc., 13161 McGregor Bivd., F1. Myers, FL 33907 P
|

For credit cand Ofy __ 2NN rewlings” * COMBINATION LEVEL(S) & 549.95
arders, call toll-free | bnciude 8. F E‘-m_ﬂ-i:hmgm.ciruan:w £2.94
ty __ 12726, rawbings T COMBINATION LEVEL{S) v 579,95
I 1 -300-3 E?“'g 623 | Inclusie BLF Goodrich magnetic insers & §5.09
[t Fla. 1-H13-4%3 7T87) Ackd £2.50 shipping & handing. Fla. residents add 5% sales lax.

Paymentin (] chack | | money oms Senc fres brochure

I Visa _| Mastercand Todal enciosed 3

I o BT M Exp Oie ___
e Rt

\\E-rrr Shair Iy This purchasa is for | | prolessonal | | homie use _,.#J
S

S S U S S— — — — — — S— — — — — —



READ
THIS RD
STHINDING

up

Standing wasn’t hard, was it? In fact, you probably didn’t even think about it. You
automatically flexed o few leg muscles and presto — you were up. Well, for half a million
Americans it isn't that easy. In fact, it's impossible because they're in wheelchairs due to spinal
cord injuries. But with your help, they con get out of those wheelchairs.

A cure for paralysis is possible - thanks to the Marc Buoniconti Fund/Miami Project
To Cure Paralysis, a national research project based at the University of Miomi Medical Center
and headed by some of the world’s most preeminent scientists.

Your donation can bring us one step
closer to finding this cure.

And if you're wondering THE MR SUOMICOAT! Filng/
whether or not fo contribute, MMIAMI PROJECT TO CURE PARALYSIS
maybe we can help you decide:

Sit back down - IMIAMI PROJECT
and just imagine how you'd
feel if you could never TOLL-FREE PLEDGE LINE:

stand up ogain.
1-B00-5TAND UP



THERE IS MONEY

TO BE MADE SELLING

THREE WIPING
EDGES INSTEAD

e
llmmmmmmy Pt vl & 0% dcouni on i ga
I of custien coeTiar Knapg Bhoms o youria 1o thi s dess) setng shoe
company = S et counry. Ower 27 000 sves paopen My passel e
TRy Oy Y Oy A oMt Byl Cnr ey Peikinog over 250

i
- _‘\
[ 2 Cleaning ESqueeqae
ATV v Ty f0r B A woRen Teacdng dess, calusl, work. Briaty g l ﬂge
Suricods Wyl Mgy wil s you i Complele FREE SELLING KIT, inciuding l Edge
I wﬂﬂmmﬂ:wsﬁwqum“mﬂtbemnl '
kit i o it o oo iy ack i -
Ty gt Mo obegaton’ Sand coupan tegay ! I
Tharrd MeCafiep, KNAPP SHOES. One Knapg Carm '
Dwprl. 5917 Bmcimn. WL G400 I
|
|

Mame
Aodrps

Cay: — B ____ T
e Mo

K.m Amarica works in Knapp shoss

-

Turn A Garage Door Openear {
Into An Eimtmnh: G.nrtc Opener

clean.
T
GUABANTEED We guarantee Tripledge Wiper Blades

for as long as you own yvour car! No

Save h nnn (:hnr Conventional Units i g FU H TH E LI FE other wiper blade can offer this guaran-
Complete instructions With Hilustrations $25.00 g e
..-‘

tea. If you are not completely satisfiad

| 0 F YO U H CAH you get your money back.
| ﬁﬁﬂTﬁWﬁ'ﬂ‘ﬂﬁTﬂ‘iﬂm JAVAVASHVRVAVAVAYS mmnmmﬁmmf
':é.ﬂum '| THE WORLD'S FIRST SYNTHETIC WIPER. ~ AIR-FLO DESIGN. siades won't iitt in

[ Tn‘pladge blades are made from DuPont high winds, high speeds. & claws grip
Nordel® —the same material used in 50,000 lirmly, distribute pressure evenly,
mile radial tires. Tripledge wipers will never

tear, crack, split, rot, dry out or stick. Not PATENTED DES'GH

WAAIN ‘L'ﬁ_ﬂ

: llnwnnn
E BODY!
wee Eampi .gu.rzuq.“ ,
IP bl m

affected by ice, snow, blazing sun, smog or Protected by U.S. Patent 4473919
road chemicals.

esy, po-ryourser mstumon,  SUMMER SALE

includes 2 complete units: High QualityBlack 1 housands sold at $12.95/pr

|
r m—D | Metal Superstructures complete with Tnpledge
Lifetime Wipars. They snap on in seconds. $ 95/ .
High-Quality lens L]
with l.upl:t‘lu.'unil].vr 9 ‘ wsmm m far '|"iI'TLIE"'!|I' E'l'ﬂr'ﬁl' U.E and Huw DHLY 9 — palr
I

;E;l;l;u I?'u’é.‘-ffﬁ' | | import car, van or truck. GOOD THROUGH SEPT. 30, 1987
VISAMastercard
Caman Ertrprise. 1nc. P.0. Bou 63, Accad, MA 02018 CALL TOLL-FREE 1-800-847-0653
INFD (E17) B43-1000 - 1-800-522-2636 {For Orders Only) Pt rasidanis phiase call 1-215-638-B008 of 5end Chck, Manay-(ISer of CIFd Timber And SEpirakan
| date ol youw VISA or MasterCiard. Credil card numbers Randied with &inct seburity
I TRIPLEDGE WIPER CORP., pept 18, 3165 Tucker Road, Bensalem, PA 18020
CJYES! sendme pair of Tripledge | } p":; g?éggﬂ
Use Lifetime Wipers—the only wiper GUARANTEED | § p?:ir 98 85 Save $3.00
for the life of your car. | 4 pair 33.80 Save $6.00
| | 5 B
- Name - R — | SE’I‘TEEHEIZFEE;?&E E:lrl
Zip Codes | | r i
' City __ Slate __ Zip____ | Ami Enclosed:
: Fa. Residenis Add Saies Tan
Whe“ Answering 1 VISAIMC# Exp. Date
Car#1:Year ___ Make __ Model
| Car #2: Year __ Make __ Model
Ads | Car#3:Year __ Make ____ Model
Car #4. Year Make Model
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ADVERTISEMENTS

Sophie Gronowicz, Classified Sales Manager

Dorothy Nolan, Classified Service Manager

Rate: $7.00 per word payable in advance each insertion. Minimum insertion ten words.
Baold face capitalized words—351.00 per word additional (First word set in Bold Face at no
extra charge, Zip Code Free.) Centered Headlines in All Bold-Face Letters—$45.00.

The next available issue to place an advertisement in America’s No. 1 Classified Section is OCTOBER. The closing is AUGUST Stch.
Send remiftance payable and order to Popular Mechanics, Classified Department, 224 West 57th Streat, New York, New York 10018,
Flease 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 comvenience in handling your order, Popular Mechanics
maintains a register of such mail-order advertisers containing their complete names and streel addresses.

Advertisers using P.0O. Box number must furnish complets name and street address for our records.

To avoid delay in the publication of your ad, please send samples and descriptive materials with your redquest

if your ad does not state clearly what is being offered.

PLEASE NOTE: WE HAVE 142 CLASSIFICATIONS TO CHOOSE FROM.
FOR OUR LIST WRITE TO ADDRESS ABOVE AND REQUEST OUR ORDER FORM.

PUBLISHER 'S5 MART
BOOKS £ PUBLICATIONS

“THE Divine Plan”, & design of God tor mankind Free
TEBS. PO Box 38811, Tucson, A7 AST40

GOLD. The Begenners Guide To Findung Gold Nugpets By
Metal Delecior. Includes psctures of my beawtiful Alaskan
Nuggats and how b fund them. Send check or monay order
tor §9.95% 10. Gold Nuggel Publishing, Box 268-F Willow,
Alaska 30688

PUBLISH Your Book! Jon owr successiul authors, Al
subjecls inviled. Publicity, advertising, Deauliful Dooks
Send lor fact-lilled bookle! and free manuscript repar.
Carfion Press, Dept PM. 11 West 32 Street. Mew York 10001

BUILD YOUR OWN BUSINESS Silk Scresnmg Jackids,
Hats, T-Sharl And Mo, Publication Weludes Sa&l Ug Liat-
ings Far Suppines O Quality Equipment, Supphes And Raw
Goods Also Technsjues In Sabes Markeling. Learn Whal
Takes Years O Experience, Sian Your Successhul Business
Sand §10.00. HEH Screening. Dapt. A 60171 CR13. Eikhan,
IN 456517

TEST YOUR L. Thard Edsteon Accurate Resulis
Guarantoed Send 5300 100 Scholastic Publications. Box
18121, Salem, Oregon 97305

UMDERSTAMND INCOME TAX BRACKETS. Aeduce laxes
Writlen by CPA $595 Inform Texts. 602 Norh Sycamore,
Los Angeles. Ca. S003&

INVESTOR'S SURVIVAL MAMNUAL. Ayvaid ke pitfalls of
invesling Hard hitling and be tha poml Send $9.85 to
Imvesirment Education, inc. Aegesiarad Investment Adwisor
420 East Call. Tallahasses, Flonda 32301

BOODKS on Sell Improvament and Learnng How To Do
Akniogl Anything. ower 500 mutles, FREE CATALOG.
Pantagon, 1319 Brittany, Odessa. TX 75781

ELECTRICAL AND ELECTROMICS ENGINEERING Hand-
books, Manuals, Relerences. Send 53 For Nlustrated Cals-
logue. Stamford Technical Boeoks, 700 Swmmer St Suite TF,
Depd. EE, Stemiord, CT 06501

RAAISE YOUR KIDS TO BE ENTREPRENEURS
PARENTS! Help your kids become Lmorrow s entrepna-
neurs. Froe details Centar For Chid Entregreneurs. PO
Box 71948, New Yok, Mew York 10783-8027

RESURRECTED MILLIOMS will farm ocean bothoms! Saas
fo b remowed! Free. Writp: Genesis, P.O. Box 33584,
Keameysville, Wast Virgmda 25430

REPORAT - How To - Ask your haavenly lather! Receve
many thnga’ $5.00 Joseph, 5560-F1 Elk Or., Belvidere. IL
61008

POPULAR MECHANICE “PLANS AND IDEAS"” CATA-
LOG #1708 — Hundreds of ideas on workshop projects.
plans for shop tools, storage houses, boats, Furnibune, bys —
jusi aboul ewerything! Send $1.50 to: POPULAR
MECHANICS P.O. BOX 1014, RADID CITY STA., NEW
YORK, N.Y. 10101
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WORLDWIDE ENGLISH MNEWSPAPESMAGAZINES.
Sampler: 442 &8, FREE BAOCHURE. Mullirewspapers, Bax
DEBA, Dana Point, Cakfomia 92629,

CATALOGS

FLAGS! FLAGS! FLAGS! Amarican, State, Asligious, For-
e=ign. Home and business FLAGPOLES. FREE CATALOG!
Write. LIBERTY FLAG, 424.PM East Main Streal. Resdaburg.
Wi 530858 or CALL 608-524-7834

BUY KNIVES, CUTLERY ITEMS at Wholesale. Save up to
6(r%, Huge Selecton. Satistacton Guarantptd, Fas! Sarvice.
Send lor FREE Catalog. Smoky Mountain Knife Works, Box
TI4PM, Seviernlle, TH 3TEE2

BUY 3 gel 1 Free gifl calalog 52 Aefundable C & N
Specialty Gifts. Box G257, Jackson, MI 43304

VCH, TELEFHONE, STERED ACCESSORIES. 51 00 [Re-
fundable). Earl's. Box 62P. Genewa, FL 32732

POATER'S FREE PHOTOVIDED CATALOG
BEST M THE WDUSTRY
OVER 4.000 products — Brand names, many unigise and
unusua ilems, discount prices and Fast service. For your
Free copy wrila: Porter's Camera Stane, inc.. Box 628, Depd.
PM, Cedar Falls, kowa 50613 or phonae. 1-B00-553-2001.

DISTINGUISHED GIFTS at reascnable prices. Oualdy
guarantead. Froe calalog. Shamargn. Inc., Box 83, Elk Grove
Willage, § GH009-00E5

NEW GT Enargy Boaster Syslam. Saves maney ewery mile
you drive. Eassly instalied. Patented. Govemment centified
Only 51895 Care, 1100 Rordon Avenue, Naples, FL 33840

ES IT True Yiou Can Buy Jeeps For $44 Throuwgh The LS
Govarnmant ? Get The Facis Today! Gall (312) 742-1142 Ext.
na

NEW DEVICE remancs griviers behind you to dim e
Irgiis. Guaranieed, 312.95 Poalpaid, Action Auto, Box G08P,
LaPlaca, LA TD0G9

SAVE 100°S ON AUTO INSURAMNCE Agent's pamplet
reveals TAcis! You drivie rate down. Save big monsy! $5.00.
Agenis Pamplal, P.D. Box 11405, Banbodps, WA 58110

“ELIMINATE DANGEROUS BUNDSPOT" Brochure de-
scribes how to maka you a saler driver, Nothing else to buy.
Send 5200 10: “Eliminate Blindspot”. P.O. Box 40908'P-8,
Fayedigvitie. N.C. 28304

NEW Dwposable Oweralls Guarantesd 3500, L-Joy
Enterprise, PO, Box 211, Ontane, CA 317628211

10,000 AUTO PARTS below wholasade, in slock for emme-
digle shipment! FREE inlgrmation. Consumer Discoun,
10420 Lackiand. 51 Lowis, Missouri 3114, 314-427-0850

AUTO SUPPLIES & EQUIPMENT

ALTERMATOR Generatocr FRebuilding Book. Price
Hedelund Engsnaering, Box 26024, Las Vegas. NV 859126,

PARTS: Army Jeep and truck parts. Spare Parts &
Equipmeant Co.. P.O. Box 75T, Lewngion, Keniucky 40537-
oTs

ENGINE OVERHAUL KITS: WHOLESALE CATALOG
$2.00, ESG, Depd. PM, Box 13053, Lansing, M 48301

CAR WINDOW AMD SURFACE SPRAY CLEAMER Al in
one. Containgr. sponge. squeegee. 3449 to: Intar-Am
Enterprises. Hew Yook, NY 10021

STOP MAIN BEARING OIL LEAKS with HAPCO MAIN-
STA. STOP TRANSMISSION or POWER STEERING LEAKS
with HAPCO TRANS-SEAL. Since 15960 - Guaramesd. Bend
$5.50 Each or any Twe For $10.00 Pesipaid Havenly
Praducts, Box 222, 51 Clair Shores. Mich. 48080

AUTOMOTIVE air conditioning parts discount prices
Calalog $2 00 Awio Air Supply, 166 Placsd Heaghls, Segun,
Taxas TB155

MOMNITOR All Extarior Lights On Your Yehicks. Installation
Kit 810.00. Lightwaheh, TE2 Dlive, Denver, Colorads BIZ20

AESTORING AUTO. TRUCK MACHINERY FOR PROFIT,
HOBBY. liustraied Bookbet Shows Economically How. §5,00
MO, NAM Enterprize. #304 449 Encinitas Blvd . Encanilas.
Ca 93024

FREE AUTOMOBILE SECURITY CATALDG: Largast se-
leclon available. Do-l-Yoursell Pagers, alarms. hood locks,
glass setecloss. Allow 4 weoks Immedsate Dalivery, Send
£1.00. Automotive Sacusity Equapmen), Dept. 2. PO Box
382, Plainveaw, Now York 11803

VAPOR Carburebsr Triples MPG. Free nformation. HEA
RZ PV, Bowling Gresn, MO £3334

“AMAZING|™ Dvive 8 new car-Only 539 monthiy! Receive
Free Products foo! Free Detads-Send Stamp - Campbetl,
1447 Kona, Honsdulu, Hawaii 95814

STAINLESS Stesd MUFFLERS, Pipes, Clamps, Exhaus!
Systerns BORLA INDUSTRIES, 2679 Saddle Ave., Oxnard.
CA 93030

AUTO CLOCK RESTORATION, upgrading 1o quarz. Fe-
pair kits available. Instruments Services. 433 5. Arch,
Jangsvilla, WA 52545, 1.500-558. 0674

HILLBILLY DOOR OPENER Unlock passanger door from
drivers seal. Hand crafied from oak. 5425 chk or money
ordad. Dogwond Enterprises, 20 Mission Hill Ln., Holiday
Iskand, Ark, T2053

MOTORCYCLES, MOTORSCOOTERS &
SUPPLIES

MIMEBIKE Kit-$49.00, Go-Mans 2. 3 And 4-Wheel ATV s,
Engines. Whesls. Tires, Clutches and Accessories. 1867 40
Fage Wholesale Catakog-32.00 Go-Karts & Kis, P.0. Box
755 Closter, M. 0TE24-0755.

GO-KARTS factory direct, from $23.85 1o 5238.85 com-
plete calalog 51.00. Schimieder, P.O. Box 142, Springiown,
Pa 18081

(Continued on next page)



MOTORCYCLES, MOTORSCOOTERS &
SUPPLIES

[Continued from preceding page]

GO KARTS, Minibikes, Alv's. Kits, Parts, Engines. Lowest
Prices. Largest Selection. 80 Page Catalog 5300
RAefundable. Karl World, Dept. C. 1488 Menlor Ave.
Painasyilie, Ohio 44077

AVIATION, HANG GLIDING

NEW WAY TO FLY
AMAZIMNG 179Lb fying machine CLIMBS to 10,000 Fest
NO LICENSE Faguired ND WINGS o Helicopler Blades
FOLDS to Fit in Trunk of Car. GAFEST, Easiesl. Chaapest
Way to Fly. Buy One Ba a Dealer (if open). For Complete
imformation & FREE Demo tlight send 5595 1o: Freadom
Fiyars, PO, Box 135M, West-Pittsion, PA 18843

DESKEN-Build Airplanes, Hang Gliders. Simplified publi-
cations brochure 25e. McCoy Alrcrafl, Suile 243, Bex J.
Manhattan Beach. Ca 90066

PROPELLERS

SILVER SOLDER Syringe, just add heat $13.95 Msco,
7618 Debowr, Clevetand, OH 44103

MAKE TO S4BHOUR IN MOEILE TV REPAIR BUSINESS!
IMMEDIATE FULL/PARAT TIME OPPORTUNITY! SMALL IN-
VESTMENT! WE TEACH YOU! SEND FOR FREE REPORT:
Dowded TV, Box B05T, Tempha Hills, MD 20735

SUPERCAT-S1amp, coin inwbnbory program for IBM, CP
M. Progeassive Sofiware. Box 2096, Sprng Valley, CA S20TT

FREE Programs!! IBMpc'sApples'Commodonas TISH 44
AdamTREBDs EZRAEZAA Box S222MALI, San Deego,
22105,

THEMA SoflwarsHardwane bargaing, Hard fo find dems.
Huge selecton Fast Service Free Calalog. Dynamic, Box
600, Hickavilta, MY 11801

PROPELLERS - for HovercraM, UNralights, Homebuslis,
Wind Generalors Inlormation §1.00. Aerodec, Rt 1 Box
1025, Cuinlan, TX 75474, 214-447-2010

COMPUTER FACT BOOK Learn abou! Compuders the
Easy Way, for FREE InMormation write: Computer & Ars,
5500 La Jolla Bivd., Suite 4T2-H, La Jolla, CA 92037

SPACE & ASTROMALUTS

MASA ambloms. loys. gelts, coliectibles. Catalog §1.25
RAgfundable Collecior Trends, Box 361, Dayton, Ohio 45409

SOFTWARE. IBM, compatibhe, of Apple, less than 54.00
disk, SASE For FREE Catalog. PSCa. Box 1067, Capiloks, CA
25ma

BOOMERANGS . .. H-TECH RETURNS! Polycarbonate,
Paxolin, Woad Corstructed. Waorld's Bast! Collectible. 11th
Annual Calalog. FREE! BoomerangMan 1808-1 N. 3rd.
BAonroe, LA TH201-4222

HOVERCRAFT

ADVANCED \Niralight Havereralt, Unigue Contrals, True
Amphibious Capabilities. Infopack $8.00. Winte: ULH, Box
479, Carleton Place, Ontario, Canada KIG 3PS

HOVERCRAFT Plans All Sizes. Calalog $1.00. Unnmrsal
Howercrall, Box 281, Cordova. Alinols: 61242

AERO-CAR Amazing Howercraft buill easily with ordinany
tools. Lawnmower gngeng powar. Carries ong man plus
Howars, flies borward, backward. Sidevays over landisnow-
fwater. Complete cordtruction plans and brochune, $10.95
Aere-Projecls. Box 5118PM. Chnlon, Niw Jersery 08809,

YW HOVERCRAFT Inlormation 510, Plans $25 Neoleric.
Bax M8 Malbowrne, Ausiralia, 30010

BARTLETT Flying Saucer Wira-Light Hovercratt Featured
In Docuemaniary Film, “Force Beyond.” Powered By Ordi-
nary Linwm Mower Engeng, Complete Plars £210.00 Send To
Harb Barlet, P.D. Box 1560, Sikardate. WA S8383

BRITISH & Amencan 2-88 Passenpr Howrcralts Avail-
able. Live Action Footage On VHS Vided 1 Howr 34000
DETROIT INTERMATIOMAL INC., 11800 Mermman, Box
108, Livonia. M 48151 Visa & Masbar or Monay Order [313)
ATE-S432 (1800} 3345184

HOVERCRAFT PLANS & PUBLICATIONS Catslog. §1.00
Lansing Asro-bdarme, P.0O. Box 27655, Lansing. Michigan
4E909

PEGABUS: Hower over fiskds, parking lols or any surlace
heat”s Mat qnsd bard mn this Boating maching. Buskd it yourself for
about §150 worth of plywood and pasnt and an old mimowes
ergne. The Pegagus has & 7-FL D and havers 107 showe
the ground. A galion ol regular gas provides 3 hours of Hying
tirma. PC-1800 - 58,595 Send Cvdar To: Popular Mechanscs,
P.0. Box 1014, Radio City Stateon, New York, NY 10001

CBS, RADIO & HAM EQUIPMENT

POLICE Scanners. Bearcal, Regency. HPA, Box 19724PM,
Dervear, GO BIZ19.

BUGGED? WIRETAPPEDT Find cul fast! Countermaa-
sures eguipment calatog 51, Capri Elctronics, Box S85°,
Bayleld, COB1122

ELECTROMWICE FOR SECURITY, COUNTERSURVEIL-
LANCE AND PERSONAL PROTECTIOM CATALOG 51,
HUNTEREX, BOX 12022, WINSTON-SALEM, NG 27117

MIMIATURE FM WIRELESS MCROPHONE. Fowerful,
Simple assombly. Plans $300 Complate kit 59.95 RADIO,
Bax 3543, Wiliamspon, PA 17701

SATELLITE TV Systems$. Mame brand sysiems & compo-
nents at discount prices. All lems shipped LIPS Conlinental
U.S 5200 for prices & Brochures Sabollie Discound
Merchandisers, 2600 T-Anchar Blvd.. Amarillo, Texas 79104,

SEE THRAU Solar Calculator Pockelsize, Guaramieed
§12.99. Lowe Enterprises, Hox B3238 PM, Los Angeles,
California 20045-238

THE COMSTRUCTION ESTIMATOR - House Additions Ga-
rages Apple Il IBM $95. 175 Marshall &w., Guillord, CT
T, (200) 453-4809

BOAT Prans - Pattenms - Kits - Hurdreds of designs - 7755 -
Sailboats - Powarboads - Sporthshers - Houssboats - Row-
boats - Duckboaty - Bissboats - Canoas - Rayaks - Hydro-
planas - Danes - Boalrasiens - Ssmple constructon - Provan
instructions - Tremendaus savings’ Gigantic 160-page cata-
log 5300 {$4.00 Airmail) - Inchedes Free “Boatbuiding
Supphes” catalog - Fiberglass - Fastenings - Glues - Books,
Rewalutionary " PoxygripPoxyshield manual $2.00. Glen-L,
9152 Rosecrans, Box 1804MP, Beltiower. CA 90TDG

BOAT KITS - SAIL 1630 FIBERGLASS. Save half,
Asyone can assernbie. FREE 40 page catalog. LUGER, Dept.
BC-O7, PO Box 1398, 5t. Josaph, MO 64502, 1-800-B0AT
EOT e MO (B16) 2305116,

FIBERGLASS Boal Buildeng Maberals Call or Write for
FREE Calaiog 1-BOD-Z37-3511 or FL residents 1-800-282
9494, Suncoas! Fioerglass, 2880 Palm Beach Bhd., Fos
Myers, FL 33001

SEE BOATS YOU CAN BUILD FROM OVER 300 PROFES-
BONAL DEBIGNERS! in Boaibyilder s Intemational Diresto-
ry. tha eslablishsd complelely independent gusde for

edikon bigger & betler than ever, only 55.50 plus 51.50
shipping BOATBUILDER'S ARECTORY, 1001 Bridgeway
Depl. B21M, Sausalitn, CA 4065,

LANDSAILER Plans. Class lve, sasy 1o baild, $20.00, Fas)
Fiwe, P.O. Box 5072, Hillon Head, So. Caralina 29908,

CAMPING EQLIPMENT & TENTS

MAE'S, Froezs Dried & Storage Foods. FREE CATALOG!
Survrval Supply, DPM. 15010 Keswick, Van Nuys, GA 51405

BAR-B-0 GRILL PARTS Most Brands. P.O. Box 127,
Kokomo, Indiana 465030127, 317-452-9287

ATHLETIC EQUIPMENT AND BODY
BLUILDING COURSES

TV & VIDEOQ EQUIPMENT
NOTICE: USE DF CERTAM ITEMS IN THIS
CLASSIFICATION REGUIRES STATION
AUTHORZATION.

VCR Burglar Alarm, Guaranbeed Infodech, PO, Box 2155,
Boca Ralon, FL 33427

BIGGER, More Powerful Muschas - taster!! Free Booklal!
Universal Box 6684A, Datrail, Michagan 48240

MUMG-FU Frea Lessons. Send §1.00 lor Postage. MeLisa,
Box 1755, Dapt. PMEM, Honoluiu, Hawali BEE0E

FISHING, TACKLE, LURES

CABLE TV CONVERTERS. Scienbilic Atlania. Jerrold, Dak,
Zanith, Hamln. Many othars, “HNew” VIDED HOPPER “The
Copy Killer, Visa, MT & Amex Accepied. Toll Free 1-800-
EXS-TE2). B&B Inc., 10517 Upton Circle, Bloomingtan, Mn
55431

SATELLITE TV S5YSTEMS, Upgrade Elecironics, Bayers
Guide. Dvscount Prices. 53000 MECS inc, Box 22808-M|,
Lidtle Rock, AR 72221

CAMPERS & TRAILERS—KITS, PLANS

BUILD YOUR OWN - Trawel Traser - Fiih Wheeler -
Motarhome - Campar - Pickup Cover - Plans - Patlarns - Kits -
Calalog $1 - Glen-L R, 3152PM Aosecrans, Box 1804,
Ballfloweer, CA B0T0E

TRAILER PARTS

TRAILER PARTS for personal or commarnciad use. Com-
pete catalog $2.00 Crof Trader Supply, 4535 Truman Road,
Kangas City, MO 54127

BOATS, OUTBOARDS, TRAILERS, &
KITS

HSCOUNT MARINE SUPPLIES, Free discouni catalog
Wagner Maning, 3700 Lapalco Blvd.. Harvey, LA TD058.

LEARN FISH FILLETING! Stap-by-8tep inglruclions and
ilustrations. §3 95 plus Sie postagehandling. Filleling, Box
234, Clarksburg, Messoun 65025

FREE Sinkir Mold Catalog owar 100 molds 25 shapes
Carmen's, Box 220PM, Wesi Newton, PA 15080

BATTERY REBUILDING SCHOOL

TECHMICAL breakihrough in battery chargers-uses Yz the
elacinoly comparad 10 old bype. Techaical braakihrough in
carbon pile testers-no bumout! Moore Tool & Cower
Company, 10415 US 96, Selbrng. FL JIB70. 813-655-1818

ENGINES, MOTORS

NEW Lightweight 8 H.P. Engines 539900, UF.M, 8220
Industrial, Lodi. Galil. 95240

SMALL ENGINES Galore! Free Discoumi Catalog.
Engines, Box 166F. Ashlsnd. MO 85010

TOOLS FOR SALE

BOLTS. SCAEWS. TOOLS, WHOLESALE, DIRECT, Guas-
anteed. Catalog §1.00 (Refundable). Camealal, Dept. 44, Box
65, Brisiol, Wisconsin 53104

POWER TOOLS AT WHOLESALE. SHIPPED FREE, FAST.
FREE CATALOG. BEAVER TOOLS, CALL FREE 1-B00-993-
2B7T.

UPHOLSTERY SEWING MACHINES

BOAT KITS - PLANS - PATTERNS - 250 Designa - 87710 -
Flywood - Fiserglass - Stesl - POWERBOATS - Cruisers -
Houseboats - Hydroplanes - Runabouts - Dwckiboals - Ca-
noas - Hayaks - Dones - Prams - Sallboats - Daysaders -
Trailersailers - Multiuils - SUPPLIES - Epoxies - Polyesters -
Clobh - Foam - CATALDG 53 00 (Airmail 55 00)-4Book Ama-
teur Boatbulding, $6.00). CLARKCRAFT, 16-P Agualare
Tonawanda, NY 14150

EVINRUDES - MEW 1086 BARGAINS - TOP BRANDS . .
all gizes . .. £2.00 handling . . . Scolt McCulloch paris
Electra Marina, 610 Mermick Road, Lynbrook, Mew York
11583

UPHOLSTERY Sewing Mazhines with Walking Fasl. Gom-
plate ready to use-only $51000. Thompson Mode! PW201-
AVAILABLE FROM YOUR LOCAL DEALER, or ordes dirset
{Magler Charge-Visa). Dathe Mig wc., PO Box 12110,
Lubbock, Texas T9452-Phone: (BO6) T44-6774

MACHINERY, TOOLS & SUPPLIES

METALS, Plastics. Faslenars, Fitlings . Gatalog $2.00
MBM, 18170 Davidson, Brookisld, Wi 530048,

{Continued on next page)
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MACHINERY, TOOLS & SUPPLIES
{Continued from preceding page)

FREE SAMPLE! APEX® SCREWDRIVING BIT. Write.
Shockey's, 5841 Longford, Daylon, Qo 454024-2940

&4 METAL Cutfing Lathe $10450 Taig. 15048 Proctor,
Indusiny, C& §1748

BEST Prices, Woodworkers Machinary Catalog, Free
Kiciilkgan, PMCAT, Johnson Cily, MY, 13790

SMALL FOUMDRY Furnaces. Supplies. Free |iterature.
Pyramid Products, 3736 Scuth Tih Avensa, Phoanix, Arizona
B5041

“SHARPENERS REPORT™  Monthly  Mewsleite:,
Sharpening Gusdebaak, Angle Wall Chart, Free details. Siag
Company, Dept. PME, P.0. 22558, Minneapolis. MN 55422

BANDSAW BLADES, Any Size, Free lMerature King Saw,
E541 Tidewater Derwe. Moriolk, Wirgmia F3506

LATHES, Mists, Tools. New catalogs $1.00. Blue Ridge,
Boax 53V, Hurrcans, WY 25526 304-582-3528.

STEEL, Aluminwm, Brass—Sheat, Bar, Shop Supplies,
Plans. Write: CEL AR, Box 163, Cameron, IL 61423

LATHES - INDUSTRIALHOBEY FROM §265.00, METALS,
SUPPLIES. LARGE CATALDG 5200, CAMPRELL TOOLS
Iind YEAR 2100-D SELMA RD., SPRINGFIELD, OHO
45508, 1-513-322-8552.

ELECTRICAL MOTOR WIRING, reversing, Three Phase on
single phase, Simple instruclions. plans, book $4.00. M. L.
Back, 3730 Aslington Aoad, Bloaminglan, Indiana 47401

ALUMMNUM Welding Rod Weld and repair all aluminum
with & propans torch two rod pack 53 75, Watking Tood, Box
3, Watking, CD 80137

IF YOU HAYE A DRILL PRESS you will want the NEW
PATENTED dril press clamp! Call for free K-KLAMP 1ool
brochurm. (913) G62:1111 or write: Kel-Kratt Inc, Box 15333,
Topehka, Kansas GEE19

ENERGY SAVING

CATALDG FULL-SIPE FURMITURE PLAMS - 5200, Rs-
lunded wiih first order. Traditional, Early American, over
180! Furniture Designs. 1827 Ebndale, Dept. CP-A7T.
Gilenview. Hlinols BO025

WATER BALLOON CANNON Uses comprasad air from
lirg puemp. Range aver 300° Accurabe! Simple and maxpen-
&l 10 build. Plans $5.00. Hydrolech, Suite 183, P.O. Bax
22370, Tempe. AZ 85262

PVC PIPE FURNITURE Plans, Kits And Supples Fres
Brochure. Casual, Box 208, Tewkatury, MA 016TE

WATERBEDS. Build your own trom easy plans and pec-
tures. Send £5. fwilh size reguiremeants) 1o: WATERBEDS,
Dept PA, Box 338, Granby, MA 01033, Purchase includes
FREE information on hardward and accessories

CLOCK DIALS, Porlait, Wedding, Armiversary, deand,
Retiresmant, Family Trea, CUSTOM ENGRAVED. Bric, Box
668, Richion Park. Il 604710668

PROFITABLE WOODEN "COUNTRY CRAFTS”, Made
32,000 one weslcend. 100 full size patterns and dietails only
$E.00. Hortvidle Wooderalfts-PET, 12355 Marked, Hartalle, OH
44632

HOW To Recycle Z-Liter Bottles - $7.00 Post Paid - Free
Info - Dave, Box 2336, Olathe, Kansas G6061

BEAUTIFUL CPVC DOLL FURMITURE. Plans 38 Tull
Stufl, Box 684, Pontiac, IL 61764

FURNITURE Plans: Platform Beds, Fulon Sofln Beds.
Complete Detadls, Sot Of 4 Plars $12.00. Lachimia Design,
Bou 27173 Market Square. Philadelphia, PA 15118

REMOTE CONTROL EXTEMDER. Control your remode
VCR, cabls cormarier, saiellite. eic. From angther room.
Build frorm readély avadlable parts, Send $5.00 for complets
schematics and indructions Plans, 5 South Monroe,
Cuiney, FL 32351

172 TRAILER PLANS Moloreyele, Utidity, Car, Construe-
tign - Strong, Streamilined. good ipoking. easily buwit Cals-
log ¥4.00 {Refundabée). Tag-Adong, Box 15107, Salem, OR
BTI0E

PROUECT SUPPLIES! Small and minialune elecirome-
chanical. (Gearmators, drive chains, maberials, elc ) CATA-
LDG with sieas -52 (Sample included). IWVENTORS
HARDWARE Dept. PMHAT, Box 8480, Anaheim, Cakl 85802

MULTIPURPOSE UTILITY SHED: This 12 = 18 sfruciura
18 idead lor stosing akl lewn and garden equipmant, iIncluding a
tractorand compact car. Special featuras include “a 7-H-wids
cvirhead garage door. ‘Fold-down siakrway and axterior
doors, for conveniend access 1o thesiorage lof, both are extra
widle for easy handling of building of materials, "Basltin work-
bench with roll-out storage bins below and cabinets abowe
provide plenty of work ream. (PC-485-517,50) Wirle: Popular
Mechancs, PO, Box 1004, Radio City Station, Mew York,
MY 0D

FREE. Turn frée material into Profiable “Courtry Grafts”
For pafterna and Delalls semd §5.00 fo: Taylor Wooderahs,
2731 Bridge Ave., Morthport, AL 35476

FOR THE HOME

“THE RADCOH REPORT" provides basic informathon abou
Radon Gas in the home, using a simple gueskon - and-

ngwer lormal. $300 frpm the Parker Vilage Press, Box
2067, Westford, MA D1886-5067

CROSSBOW and skaletoard kils. Dur parts, your wood.
Plans and prices $1.00. Kits Inc, Box 1117, Lawrenca, K5
Bi0ad

STRATO A NEW oil finish. hand rubbed look, nehing alse
companes inlarmation and prlee 108 Old MeClaud Rd., M.
Shasta. CA DE06T. (316) 926-4590

SAVE ON AIR CONDITHONING ELECTRICAL CONSUMP-
TION. Professional Repairman’s Video Shows How, 32500
Rick's, Foute 4, Elbertan, GA 30635

BAVE Money On Gas Bill. Iinstall Gas Saver On Waler
Heater. Send 51 For Brochure Refuendable, Walkes, P.O
Box 12029, Omaha. Neb. 68112

SOLAR & ALTERNATE ENERGY

S0LAR, HYDRO-ELECTRIC, WIND POWER equipment
CATALOG. U5 addresses 2end £3.00, all glhars send 5600
in U5, funds to: WESCO, Box 936, Redway, CA 35560

WIDEQ chimney clganing, inspecting, Fireplace Wood-
stove 2 hr. tape (WVHS) by cenitied professsonal. 53585 +
52,00 ahipging. Chimney Sweap, Al t Box 374, Grove City,
8N 56243

BUILD BUEHLER 5W155 WORKBEMCH
PROFESSIONAL QGUALITY! Lrnague. versalila, ruggad, 8-
drawar, easy construclion. info. $200. Complete plans.
5895, Bend check/money order. Bushler Sweps Workbench,
Rohiks Co., Depl PMTOT, 2675 Furness 51, Mapbawood. BN
55109,

SETEAM ENGINE KITS Powor madals at savings 1o youl
Servd §1.00 hor lMerature. PMW. Ressarch Inc., Dept 7 AD #2
Box 29, Wellswille, NY 14885

MURPHY BEDS™ Buy direct and save! Beds and cabanet
brochure, Send $2.00 o SMBD, PO Box 24431,
Jacksonille, Fla. 2241

OVER 500 WOODWORKING DESIGHS! Creals profilable
toys, gifs. folke art, whirligigs, housshold Bccessories .
morel Brochwre Pluz Sample Pattern only $2.00. Accenls
(BP-87), Box 7387, Gonic. NH (3857

BUILD ADCKING HORSES! Size 257 « 387, Plan #245 for
$8.00. Sire 35" x 5. Plan #400 for $10.60, postpaid. NY
residents add tax. Armior Prodects, Box 445A0. East
Marthport, WY 11731,

SGUARE DEAL! Fishers Combinalion Sgquare, Gemer-
findar, Protractor And More! $18.95 Delvered! WAVERLY
WOODWORKS, Route 5, Box 1204, Foresl, WA 24551
Orders. 1-B00-237-9326. Send for FREE WOODWORKER'S
CATALOG,

SANDPAPER sheats, bels, detcs below wholesale. SASE
Red Hill, Box 500, Biglervlle, PA 17307, (215) 5255406

WOODWORKERS Sanding Manual Describes uses, o
Faclosy prices. send §1.00 (refundable). OXU Abrasives
POB 620653, Dapt. GA, Houston, TX T7289-0653. Toll Free
(800} 248-4748

PLANS, BLUEPRINTS, PROJECTS

WATER BALLOOM CATAPULT, Range over 2007, kil
$15.00 plans §5.00. Burns, P.0. Box 1654, Collegodake, TH
Frns

PLANS FOR 200+ TOOLS, Gatslog $1.00 Refundabie.
Wooa-Mat, 3314 Schoff. Peona. Il 61604

SHOWER WITH A FRIEND. Double lhe fun with dual
shower heads. Assemble and install i 2 hours. Mo special
plurnbing required. Complete Project Book $3 95, Fun Sbut,
Dhept. P, Bow 70385, Eupene, OR 97401

GO CART Plans And Full Instructions 5700 H and E
Deesign, PO Box 38, Rachrnond, Mich. 48082

25 FURNITURE PLANS. Full Instructions $18 HITCHEN,
AR #3, Bracebridge. Ontario. Canada PO 1C0

WOOD Crafiaman, We Offer 8 Lightywsaight Augged Alu-
minum Clamgs 0-72° Opening, Colt Clamp Co., 33-C Swan
51., Batavia, NY 14020 (T18) J43-8622

WOODCRAFT PATTERMS, Windmills. Wishing Wells, Bird
Houses, Feeders, Flyang Duck, Pheasant, Ouldoor Planters.
Catming 5100 Cratters. 11640 US 27 MWorih, DaWit.
Mechigan 48820

FAVORITE WO:0D TOYS, Patterns. Parts. Wheals, Catalog
£1.00. Toys and Joys, Box §28M. Lynden, Wash. 58264

126 POPULAR MECHANICS # ALIGUST 15987

AMATING 4' PLASTIC HOT- AIR BALLOONE! Build in
minuies for pannies using locally avallable mabariata! Prov-
en, Bguid- tueled design flies 10007 high! Plans $5.00,
Balloons Unlimited Mig. Co.. Division of Eclectic Dasign,
Inc., P.O. Box BME, Lancasier, Pl 17604

TREADLE POWERED WOOD LATHE Simple construc-
tion. Sand §1.00 Intormation, 3595 Plans. Treadle Design
Co., 2775 44th St 5W, Suite 160, Wyoming, MI 43508

TRAILER PLANS: Build Yoursoll, Save §. Hawe Fun.
Specify, Uity Or Garden Modal. $3.00, FAoann, 7153 Magple,
Sebaslopol, CA 95472

WIRELESS DOORBELL SYSTEM 5 Menule installation
5295 Tall Free 1-800-553-3070,

HEATED MIRROR WON T FOG OR BREAK FOR SHAVING
INSIDE SHOWER. 512 .00. Hyderomirror. Box B435. Anahaim,
Calif 52802

RADON RADIDACTIVE GAS! Doss your homi have this
unzean and DEADLY MILLERT Many do. Be sale FREE
REPORAT. Aguarian Publishing, Depl. M8, 105 Serra Way,
Suite 427, Melpitas, Ca 35035

WASH WINDOWS Eke the protessionais. Easy instruc-
tiong. Bend £5.00 Windows, P O, Box 51532, Maw Barlin, W2
53151

HOME BUILDING & REMODELING

LOT Owners. Portable Foundalion Pars. Easy Step To-
ward A-FramaCabm. Fiers 1228 Tahiti, 31. Louls, M0 63126

PLASTICS

CASTOLITE Liquid Resins and Molding Supples 10 casl,
embed, coal, fibarglass, repair and reproduce; in industry,
laboratories. craft work. Catakog 52 .00. CASTOUITE, Dept.
ATKPM, Box 391, Woodsiock, IL 80058

AlR CONDITIONING & HEATING

SAVE MONEY, VERY SIMPLE TEST fefis how EFFICIENT-
LY your Air Conditionor Operates. anyone can do it Money
Sawing Tips 37.00. Brigs, Box 1708, Merritt Island, FL 32052

SERVICE Air Conditiorers Wlustrabed Manual, Sample
Lesson 51.00. Aay. 10109 Ospiay Cowrl. Auglin, Texas TATD0

DO IT YOLNRSELF

BELT BUCKLES for coins o stones, specialty buckiss,
jeweldry mountings, cut slomes, clock warks, Wholesals
catalog 25¢. Eloxile Corp., B06'2 10th Street, Wheatland,
Wyoming 2801

ELECTROPLATING. Compiste Textbook. Electroplats
MetallicsNonmetallics. §11.95. Detaits Free. Tropis. Paim
By, FL J2B06-0085

BUY WHOLESALE! Parts for Lawn, Garden Equipment,
Small Engines, Chasnsaws, Minioikes. Kans, More. inchides
repair manuals, speciatty iools. Send $4.00 for 184 page
cataiog Sav-On-Pars, P.O. Box 45231, Dept P., Somarville,
MA 02145

COMPLETE in-ground swimming poal kits from §1585 00
Free Brochure & Prica Lists. Burmett, 341 Hillard Road, Mok
Little Rock, Askanszas 72118.

{Continued on next page)
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NSTALL YOUR OWN IN GROUND SWIMMING POOL for
&5 low as §1,855.00. Chaswick Pools. . #28, Cheswick, PA
15024, $12-274-5400

4.X1 Catalogs Listed Sources for Anything® ¥5.00
Dwreciory, Box, 52458N. Allanta, Georgia 30314

HOW to clean and sarvice your VCA Shep by shep video
Tape. S0 minubes. Specity VHSBata 321.95. Visa'MC. Anwi
ncoepled. Salca, 318 Mesa Verda Ave.. Palmdale, CA 83550

YOU CAM COOL Your Home with Simgpla Fumaca Madili-
catson. Defpsls 55 Guaranieed. Sysiec, Box 1548, Elgin,
Ontarks KOG 1ED

AR condilion, refrigeralion, home, automobile. Muts,
bolts, troubieshooting, and repasr the easy black box meth-
od. E. Z. Way, 215 Postolfice Suite 1205k, Gabveston, TX
TTRE0.

LAWNMOWER repair made easy. Simple Insbructions.
£10.00. J.W. Emerprises. P.O. Box 201, Gresham, Ore. 97030

WATER PROOFING FORMULA For Decks Siding,
Fences. Elc. “BIMPLE" To Make With Readily Availabie
Maberials. “SAVE 50% AND MORE" Comgpared To Comimer-
cidl Brands And Does The Same Job! $9.95 PRESERVE IT,
5336 Waymand, Highland, ind. 48322

IS YOUR dnnking wibier $afa? 1 it free of contaminanta
and chemicals? Don'l really know? Test it yoursell. Precise,
inexkpengive lest kds. For free catalog wrile oo SH.
Enierprises, 25853 5W. 132 PI.. Princaton. FL 33002,

“STEAM ENGINE™ Unigus Assembled WORKING Model.
Aung approximakely 15 reinubes. Fusl supplied. Has WHIG-
TLE oscillating brass CYLINDER AND PISTOM. Regular
S21.55 SUMMER SPECLIAL! $40.95 Prepaid. Exira Fusl $2.75
COLORED STEAM CATALOG, SPECIFICATIONS of TRAC-
TORS, TRAINS, LIMOUSINE, ROADSTER, TRUCK, MARINE,
FIRE ENGINE, STATIOMARY EMNGMMES and ACCESSORIES.
$4.95 [refundable) Coloned Circular §1.00 STEAM POWER
BOOK 32 colored pages $4.05 LARGE DESCOUNTS. Wil
ship C.0U0. DIAKMOND ENTERPRISES, Dept. PAA, Box 537,
Alexandria Bay, NY 13607 PHONE: 61334751771

MAGIC TRICKS, JOKES,
VENTRILOOQUISM

FREE! World's Leading Movelly Calalog. 1600 Jokes,
Tricks, Science. Spors. Hobbles. Johnson-Smeith, F-01,
Bradenton, Fla. 34203-3796

LEARN VEWTRILOOQUISMI Guaranleed Instruction,
Supples, DUMMIES. Intormaticn Free! Mahar, Box 420-PM,
Litihaton. Coloradn 80160

FREE! Ingider Magic Repart, MAGICIANS
INTELLMGENCE, 3380 Sheridan, Amhargi, NY 14726

FREE Magiz Catalog Enclose 50¢ Postage. Winkler's
Warshouse Of Wonders, 24 P Doyle Aoad, Qakdale, CT
08370

YOU can become a Magician! An exciting hobby that will
enhance your sogial like and put mongy i your packet, Haee
fun making new frisnds, It's amazingly easy, Ask me for
revéaling information-lrea! PM Busloveeh, Box TES, Lynn,
MA 01803

FREE Gift With First Purchase. LS. Approvals And Wart
List Service. 20¢ for Handling. The Slamp Bouliqua, P.O.
Baox 456, Madison, W.J. OTR0

FREE 50 Canadian stamps with approval recuest. Briner's,
P.0. Box 5607, San Mateo, California B4402

OLD US. stamps on approval. Sherman. Box 15355E
Phifsdeiphia, PA 10111

“BVERTED ERROR" + 100 Ditferent United Siates, B¢
with appeovals. Lusay, P.O. Box TOBB, Silver Spring, MD
20807

200 DIFFERENT Canadn $1.00. Worldwide approvels.
Quebephil, Box B8, Si-Jerome, Canada JTZ 5T7.

CANADA. 100 ditterent 25¢. Approvals, Crogziy, Box 1-C,
Sarnia, Ontario, Canada NTT-THE

WORLD Wide Stamps mounted in books on approval e
and up. TRUST STAMP COMPANY, PO Box 100-P.
Jamaica, M.Y. 11435

FREE! Surprise CoBection with approvals. Gould, Box
T50124, Petaluma, CA 94975

OME! Two! Theee! Gent Stamp Approvats, Regardless
Catmiog. Klostar, 4164 &ind 51, San Diego, CA 82106

FREE Woridwide Packel. Penny approvals. Froehlsch, Box
1770, Pine Rever. W1 54065

FREE, U.S. Mint pictorial sal complate. Manl approvals
included. Hidebrand. Box 4867, Santa Clara, Cakfomia
95054

BARGAIN 100 World-wide Stamps 252, Cuality Approvals.
A, Parkoer, Box 143, West Brookfeld, MA 01585

HOBEIES & COLLECTIONS

WHY PAY MOVERST For "Ten Tersilic Tips for Running
Your Own Move'. send 5300 i Commonsense
Publications, Box 15163, Ann Arbor, Ml 48106

WET BASEMENTS, Fix without contly axcavations, New
Boakle! 8200 Batyia, 91 Alexandra Bt, Fredercbon, N8,
Canada. E3B 1¥5

ARROWHEAD MAKING!| Inexpansive Fun Hoboy Froe
information. Commons Cratts, P.O. Box 5012-M, Central
Point, Orsgon 57502

ARTE, CRAFTS, SUPPLIES

CLOCK WORKS. Wood clock blanks, rockhound Sup-
plies, el buckles, cul slones, #ic. Wholesale calalog 252
Elgxite Corp., 80817 10th Streel. Wheatland, Wyoming 82201

STAMED GLASS SUPPLIES: EXCITING SUPER
CATALOG-PM §3.00. CORAN-SHOLES INDUSTRIES, 504 E.
BECOND, BOSTOM, MA 02127,

QUARTZ CLOCK MOVEMENTS—digials $150, epoxy
rgsgin $16.00 gadlon, fgil prints 5S¢, masssc movements §1.40,
complete clock kits 55 50, components, plans—musch mora!
52pg. wholesale calalog $3.00 (credeiad). Steabar, P.O. Box
AB3P, Andover, MJ O7TB21-0463

STAINED GLASS Supplies Complele catalog 5200
Sunshine Glassworks, 3680 Harlam, Buftalo, NY 14215

“GETTHG Started in Stainad Glass.” £1.00 Whitlemore,
Bon 20E5T, Hanowar, Mass, 02330

NAZI & Hisloncal Miltary Colisctibles. FREE calalog.
HMA, Box 1806PS, Lafayatie, CA 94549

MILITARY Madais Catalogue §1.00. Subscription Yearly
$5.00. Vernon, Box 1387PM, M. Baldwin, NY 11510

100 Difterent LS 25¢. Approvals Bradiey. Box 425P,
Madiothian, VA 23113

250 WORLDWIDE 252 Approvals. J. Mariin, Box 245, New
Yok, NY 10023

FREE Catalog Free! Big Bargain Catalng - New edition
lesting thousands of bargains ncluding U5 and BHA

COMQUER GALAXIES! Rules: 3450, Emprise Game
Systams, PO, Box S0T8-510M, Van Nuys, CA $1809-5078

P8, packels albums, sccessories and supplines. Also fing
slaerps from our approval service. Buy only what you Rke,
Aelurn balance promptly! Thark you. Jamestown Stamp
Company, Dept. EBTPM, Jarnestown, NY 14701,

DECALS, EMBLEMS, PATCHES

CUSTOM EMBRMDERED EMBLEMS, PINS, DECALS.
Free Catalog/Quoctes. Aush Sketch, Stadr, 51P Jane, NY.C.
10014, (22) 929-2293

ANTIQUES, RELICS, INDIAN GOODS &
CURIOS

INDIAM artifact books. Free lilerature. Hothem, Box 458-P,
Lancaster, OH 43130

LARGE PREHISTORIC Indian Arrowheads—5Sewen per-
fect, 51550 postpaid. Lists included, Richards. AL 5
Waynesville, Mo, B3583. e

20 MINT US. AIRMAILS $2.50. Pricebst. O'Bray, Box
11764, Pustbio, Co. 8100

107 Difigrent Triangles. Space, Animals. Etc. $4.00 Valua
Onty 10¢. Approvals Faystie Stamps, Depl 4188,
Fayeltevilie, NY 13066

COLLECTIBLES, Bird, Duck & Wildhte Stamps & Prints.
Free Catalog. Depot, Dept. 005, Sulivan, IL 61851

101 woridwide slamps i0e. Approvals. While, Box 24166~
AE, Indianapoles, IN #5224

FREE fareign $10 bill. Approvals. MJ3, Box 1478, Mooss
Jaw, Canada S6H TAB

FREE Lisl 1o Sernpus Collecions. 30,000 Indian Artifacts,
Pols, Spasrs, Axes. Siate, Beadwork. Caddo Trading, Box
&6, Murireesbora, AR T1558

INDIAN Redics List 50e identihcation Guide Book $11.44
Arrowhead Samples £20.00. Secrist's. Deorfissd, MO B4T41

STAMP COLLECTING

COIM COLLECTORS AND INVESTORS! Buy and sell colns
profitably! Learn how the sxpers do fl. Froo detadls. Haritage
Coin Books, POE 20015, Wichita, K3 67208-1019.

INDIAN Haad Pennigs start & child on rewarding hobby.
$4.75 per coen. ColnViest, Box 12774, Piltsburgh, PA 15241,

BINOCULARS, TELESCOPES,
MICROSCOPES, MAGNIFIERS

CARTOONING, COMMERCLAL ARTS,
SIGN PAINTING

CARTOOM for Fun and Money!If Free Bocklet ! Cartoons,
Box 408144, Detrai, Michigan 48240

LEARN Sign Painting, Pin Striping. Free Catalog.
Kautmann Company, Centeriown, Mistowri 85023

MNEW| CARTOOMNING! GAGS| Instruction 600 Harns,
Box 1567, Portland, Cragon 87207

LEARN SiIGH PAINTING. Earn good monay. Ba pob ready
in 15 months Financial and Placermanl sssistance. ROCKY
MOUNTAIN COLLEGE OF ART AMD DESIGM, 5875 East
Evans Ave. Denver. Co. BOZ24. 1-800-888-ARTS.

MODELS, MODELS SUPPLIES

FIRING CANNON Model Plans CATALDG §2.00, GREEN-
PME7, Bion 832, Shalemar, FL X2575-0852 J

RADIO CONTROL Airplanes. Boats, Helicophers, Supplias,
Big Discound Catalog $5.00 (Refundabia). Modelers Supply,
Box 310P, Eclectic, AL 36024

50 YEARS Cid fitteen different United States. over fifty
years old-28¢ with approvaks Jaxon, Box C11-P, New
Peochedle, New York 10804

DRSCOUNT OPTICS Bushnaell, Stelner, Nikon, many oth-
ors. U5 A Warranligs. FREE Catalog! Qptical Advanisge,
Box JET1P, Pikesvilke, MD 21208, (301) 853-3308.

YOURS FREE! 20 DIFFERENT UMITED STATES OVER 50
YEARS OLD - FREE! Also receive exciting stamps on
approval. Pay only for what you keap, mium balance Ne
obligation. Collectors Choice, Bon 708, Dept, ZIL, Lewiston,
NY 1408920708

PHOTOS & PHOTO SUPPLIES

MAKE Money with your Camera. Aeport ncludes Direcho-
ry of whare to seil Photos, $3.00. Seaside Enferprises, 1369
Coral P, Hampian, VA 23889

FREE Worldwige Packet, Penny Approvals Feva, Box
11780, Phosnix, AZ B5061

MAKE MONEY COLLECTING STAMPS. Gulde Bhows now
to buy and sell. Salislaction guarantesd. Order now! Send
£3.00 plus 50¢ shipping. Craative Links, 1202 Lone Dak, P.O,
Box 1322, Paris. TH 38242

FREE 25 World Wida Stamps Plus Free Catalogus With
Owar 2,000,000 Stamps. Mo Approvals. Jefleries, 3480
Maddiebelt, Wesl Bloomtisld, M| 48033

FREE 10 trangle stamps! Approwals. Gordon Dawson,
30TM, Conloocook. N.H. 03228

50 DIFFERENT Cod LS. between 1851 and 1838 - $1.00. Ed
Aoush, 423 Shepard, Mansfisld, Ohio 44807,

PLAYS, SONGS, MANUSCRIPTS

POEMS, Songs Wanted. Free RecordingPublishing.
Broadway Music Produchions, Box TA3SPM, Sarasoda, FL
23578

FREE SONGWRITING SUCCESS BOOK! Top Records,
Buow ZAS05PM, Maszhvilla, TM 37202

MUSIC INSTRUCTIONS & INSTRUMENTS
L _____________J

ELECTRIFY Player Pianos, Pumg Organs Orrckly. Inax-
penaivaly with Lee Silent Suction Units. Write: Lee Music,
P.0. Box 308F, Culver, Oregon 97734

(Continued on next paga)
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MUSIC INSTRUCTIONS & INSTRUMENTS
immmw

LEARM Auctionsaring - Free Catabog. Mashvilla Awction
Schood, Box 2026, D-4, Columbia. Tennesses 38402-2026

ACCORDION Top Brands, Cordovou, Buy Dinecl. Treman.
dous Discounts. Trades acospied. Free brochure. PM.
Aecordion-0-Rama, 16 Westl 19th Streel. New York NY
10011, Phone 212-675-2080.

ACCORDIONS, NEW, USED. Elecine, electronic. Cordo-
vous, concerlings. Bution Bowes. Hohners We Buy. Sall
Trade, Exchange. Repair. Tune. 50 Years Experanca i
Dpadlers unavlable. Call or Write for Brochures. Magisr-
card, WVisa And AMEX Accepted. CASTIGLIONE
ACCORDION. 12644 E 7 Mile, Datroi. k4 48205, 313-527-
1585'1-800-325- 1832,

PLANOS, PLAYERS, PUMP DRGANS. Rebuild and mpasr
Catalog of “How-To" books, 5200 (refundable). Vestal
Press, Vesial 11, New York 13850,

INTERHATIONAL VIOLIN COMPANY, Catalog for mstnu-
mgni makars. rpairars. Imported tonewond, tools, vamish-
05, parts. accossories, sirings, cases. European instruments,
bows, Assemble yoursed violin snd guitar kits. Catalog $1.00
mtludes 10% discount cerificals. Depl HU, 4026 W.
Baheedans Ave., BaMimone, Md 21215

WIOLIM, GUITAR, etc. making maierials, BCCBESSORES,
books. Catalog. $1.00. Intemnational Lushiers Supply, Box
SE03ET, Tulsa, OK ravsa

IMSTRUMENT Kits! Build Appalachian and hammered
dulckmers, banjos, mandoling; even harps. harpsschords.
Frea Catalog PM Hughes. 4419 Wesl Colfax, Derver, CO
80204

SELF IMPROVEMENT

| QAT SMOKIMNG, 50 CAM YOU. Instructions E3.00. M.
Evans, Box 11271, Lexingion, KY 40574

CONTROL YOUR PHOBIAS. Jon't bat fear cause you to
panic. Infgrmative bookiel. Details. Phobia, Box 388184,
Chicago, IL G063

FREE YOURSELF FROM SMOKING! You Can Hera's
How. Send §2 00, Windsong Houss. Box 8778, Lowssville, KY
A0206-07TH

HEALTH Emolions. Intallect, Sand DOB $£398 BID, Box
26868, Benbrook, TX 76126

IF FEARS are holding you back. you can conguer them!
Froe details. Conquest Technology, Dept. CT-1, P.O. Box
1416, Heghland Park, iL 60035,

EDUCATION & INSTRUCTIONS

SUPER-INTELLIGENCE! Amazing masuls guarantead!
Infs. EDEMP, Box 1482, Glendara, CA 81740

BECOME A PROFESSIONAL REAL ESTATE APPRAISER.
Cartification From Amavican Society Of Professional Ap-
praisers. Home Siudy Or Classes. Allanta, Los Anpeies.
Instruction By Prolessionals. Frés Infosmation. Natonsal
Callege Of Apprasal 800-223-4542.

HANDLE YOUR OWN LEGAL AFFAIRS. Be a Paralégal
Accredited Attorney Instrection, Home Siudy, FREE CATA-
LOG. Southern Career institute, Drawer BTPM-2158, Boca
Raton, FL 33427, (305) J68- 2522

OBEY Jesus. Include Acts 2:21-47. Tracts For Pnnting
£1.00. 1127 N.E. Filth 51, Ocala, Fla. 326870

EXTENSION And Posi-Graduate Awards in Philosophy.
Ar. Scence, Botanic, Medicine. Homeopathy, Radionics.
and olhers. 30 subjects Curricular free jairmail $1.00 refund-
able]. Ragistrar, Sussex College of Technology. Highfield,
Danehill, Sussex, England.

HIGH SCHOOL DIFLOMA AT HOME. NO CLASSES. Low
cogt information Fres. Call toll free 1-800-228-5800 or write:
Amencan Schoal, Dept. #345 850 E 581k 51, Checago. 1L
BOEIT

PIANG TUNING PAYS - Piano luning - Eleclrons oogan
sarvicing. Learned aasiky at home. Frea booklat Mikes Bryam
Sehool. P.O. Box 20153, Sacramanto, CA 95820

L-EARN Clock Repair, Enjoyable, lucrative, Fres Delsils.
School of Clock Repair, 8313 Comadbout Way, Rm. M,
Awerdaw, 5C 20420

AUTOSUGGESTION.  Slecp-learning  headguariers!
Tapes, records, books. Gigantic catalog iree. Research
Agsocialion, Box 24PM, Olympia, Washingion S8501.

UNINVERSITY DEGREES By Mail Accredited Bachelors,
Masters, PhO's. Free Facls Fewealed Caresrs-FPME, Boa
AT0BAE, Tulsa, 0K 74147
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EARM MORE IN 90 DAYE. Frea 1987 catalogue describas
200 suctcess proven correspondence Diploma courses,
Granfon Instiule, DE3A Adelaide Sirest West, Toronio,
Canada M5H 1%3

DETECTIVE training home-study program, Fres infgrma-
fion. Global, Box 181 PM, Hanover, Mass 12339

PARALEGAL GRADED CURRICULLUM. Approved in-
dupth training by comespondencs. BLACKSTONE SCHOOL
OF LAW: 100 years of legal iraining. Write for free catalog.
P.0. Box 790906, Dept. PM, Dallas, Texas 75378

DO YOU ENJOY WORKING WITH CARS? You Can Have A
Secure, Good Paying Future in Aulomotive Elecironics.
Financiad Ald s Available Call WTI {T13) B56-D010 NOWI

BECOME an Electronic Or Video Technician in only 14
months, Financial Aid, Placemant Assistance and an Asso-
ciate's Degree, Call Now! [214) 263-2613 Dakas, (213) 595-
1660 Long Baach, or (713} 856-0010 Houssan. ¥TI

DETECTIVE Probession. Easy Homa Study. Free Lapsl pin,
cartificate, future. Professional investigator Trasnang School,
Dept, CP. P.O. Box 41286, Los Angeles. CA 90041

LOCKSMITHING, Universal School of  Mastar,
Correspondence and Shop Traming Box 214853PM,
Sacrarnaénba, CA 95821

UNNERSITY DEGREES by mail' Complate directory hsls
where, how. F1000 to: GAB Services, P.O Box 282245
Tampa, FL 33685-2245

“JET! GAS TURBINE CAREERSI™ Homestudy - theary,
mgindenanca, owerhaul - Diploma swarded, Amarcan Jat
Sehaal, Deparimant PM-83, Dasty Morans S0800. (408}
349-H00

RADM], TV CAREERS. [LI's Mews - Sportcasiers, An-
nouncerg. FOC Licenss. Write: Famous Broadcagters, Box
J33-M. Jamesport. Mew York 11547

COMNSTRUCTION WORKERS Learn Pasviing Eslimating
$5.00. Duncan, 101 Lasondas, Santa Barbara. Calif 93109

COLLEGE SCHOLARSHIPS Available' Everyane Elgible
Guarantesd. Free knfo Packet Shefton Associates. Box
BO16-PM,. Newark, NJ 07104,

SCHOOLS

ARE YOU LOOKING FOR EMPLOYMENTT? Try our Clas-
sified Gection! It costs oaly 57,00 per word, And., if you wish to
fun & oF gran of your ad in boid capital iters-you can do 5o for
s |itthe &s §$1.00 per word addilional Act now! Send your ad
o POPULAR MECHAMNICS, CLASSIFIED DEPT. 24
WEST 57TH STREET, NEW YORK, NY 10018

HELF WANTED

OVERSEAS . 525000 - $75.000+. Fres Report
Employment. Box 18TE0AY, Indianapoiis, 1 46215

AUSTRALIA WANTS YOU! Big Pay! Transportation!
Mewesi Employment Handbook—S2 00. Intemational, Bax
19 07-AV, Washinglon, DC 20038,

GOVERNMENT JOBS 316,040 - 559.230/yr. Now Hiring.
Call 805-687-6000 Exi. H-20024 for current federal list.

AIRLNES HOW HIRING. Flight Attendants. Travel Agents,
Mechanies, Customer Sarvice. Lislings Salares to $50K.
Eniry level positions. Call BO5-BA7-G00D Ext. A-20024.

PATENT & LICENSING ATTORMNEY- Pratection and caom-
marciakzation of mvantions. JOHN HALAK ASSOCIATES,
Suite 7967, Ona Wonld Trade Cenber, Mew York, New York
10048, {212) 524-T717. and 3 Becker Farm Road, Box 28,
Aoseland, Mew Jergoy D088, (201} 9929777

PATENT AMD DEVELOP Your iwantion. Registered Patl-
ant Agend and Licenged Professionad Enginear. Send for
FREE PATENT IFHORMATION Every inveniory Should Hawe,
Righard L Miller, 12 Parkside Dove, Suite M. D Hills, NY
17746 (516) 4994243

NONPROFIT Foundation halpang invemors over 11 yeare.
Frea recording forms. Free evaluation. Afdialed Inveniors
Foumndalion, 501-B lowa. Colorade Springs. GO 80805, or
call 1-800-525-5085.

INVENTORS! Can you patent and profil from your idea?
Call or writa for your fres informaton packapge. Owar a
decads of BEryice AMERICAMN INVENTORS
CORPORATION, 82 Broad Sireed, Depl PM, Westlield,
Massachusatts 01086 1-800-338-5656. In Massachuselis or
Cansda call (413) 568-3753,

INVENTIONS Wantad! PATENTYESTMEMTS
INTERHATIONAL, 1050 Conngcticut #300, Washinglon_ DG
20006

REGISTERED PATENT ATTORNEY . DG
Suburty Donald A Ketiestrings, 414 Hungedond Do,
Rockville, Maryland 20850

WORLD WIDE CODLLEGE OF ALUCTIONEERING, INC.
Snce 1933 Term Soon. Free Catalog COL GORDON E.
TAYLOR, Box 543, Dapt. 19, Mason Gity, 18 50407, 515423
B242.

MERCHANT-Searman Sthool World Travel, Rogm Board
Tuition Pad. Free Informalion. 116 14 58 #C, Manhaitan
Beach, CA 30268

EMPLOYMENT INFORMATION

FARM Edible SNAILS, HIGH INCOME. Guaraneed. FREE
Detaits. Snaile, 4836 Everglade. Fancon Valley, CA 05405

COMSTRUCTION - Evary trade from kaborgr to alecirician
$19.01 - 52985 per hour. Theng ang Ihousands of positons
hal are requaned 1o pay Dhess rales. We supgly the nlomma-
o that moal workeman ane ol aware of o kocale these
projects. Send $11.0010; Carafres Enlerprizes, P.O. Box 480,
Ft Ord, Ca 93541

JOBS, CRLISESHIPS, TUGS, SHIPS, AVERBOATS, OIL-
RIGS; Women-Man Work month-Home month, LSS =
Oviseas. Information $3.00. Marine Employment, Box 207,
Central, 1N 47110

SOUTH Floride Employment Guide. Fres Detasts. Roliman
Publications, Box 9285, Coral Springs, FL 33075

AUSTRALLA new Frontser of apporiunidy. Detaded inlos-
mation including employment and emegration facts. Send
§4.00 Mascor Publishing, 4807 Bethesda Ava, 5342.4,
Bethesda, Md. 20814

520,000 YEARLY POSSIBLE. Prepane af home for Postal
Chark-Carrier smploymanl xaminations. Fres Details, Wrila:
Dwmita (1), Box 230, Indiancla, M5 38751

ALASKA Emplryment Bullotin: Send 53.95 10, ABMS, inc..
2212 Arcadia Drive, Anchorage, AK 39517

MNEED Joby? Proven job search methods. Send $4.50, your
name, pddmess to: “Job Search”, P.O. Bax 10033, Norolk,
WA 23513

INVENTORS: Learn how 10 sullmil your ideas 1o indusiry.
Call freq 1-800-58-6050. Canada, 1-B00-538-6060 XEI.

WVENTORS: |t you have an invention for sale or licanse,
write for frge bookle! explaning how we can help you
Kessler Sales Corp.. C-3-Fl, Framont, Dhio 43420

PATENT IT ECONOMICALLY! Free datails. Licensad since
1958, Raner Associaietk, 2008 Fondulac, Richmond, WA
23209

UNKIUE ROSTER Shows Pathways To Success. 17" x 22
Full Codow. Free Details. Innomark, Dopt, P8, 1330 E. &2nd
Sireet, Mannsapolis, MN 55420

PATENT SEARCHES

FIND out il your idea can be patenied belone you spend
thousands of dollers on the actual fikng. Qur affordabla,
profestionaly conducted search o the LS. Patent Office
could save you Moy and disappointnent laer. Absolutely
ey abligansca in requesting detads irom PateniFindes, Suile
162, Mad Stop 28, 3220 M. Street. N.W.. Washington, D.C.
20007

INVENTIONS WANTED

INVENTORS! HAVE AN IDEAT Doa’l kKncw what 16 da?
Call A for {res informalicn kit Toll Free 1-800-225-5800

LEARN oo 1o ofter your invention los sale of license. Free
booklgt oulines procedures, rovalty rales, requiamenis
Kessler Sakes Corporation, C-5-4W, Fremont, Ohio 43420

INVENTION MARXETING. FREE WFORMATION. REPRE-
SENTIMG MANUFACTURERS. Patrnarl. 77 Fulton, 280,
Financial Destrict, Mew Yark, NY 10038

REAL ESTATE & FARMS

CANADIAN COUNTRY PROPERTIES. Acreages for re-
craation, davelppmend, farming, fishing, hunbing. imest-
ment, mingerald. sic. OUR T2ND YEAR. Terms available.
Tikes guaranbeed. Catalog airmailed 5100 DIGHAM
CORPORATION, Dapt. 496, 370 Duniop St West, Undt BOT,
Barrie, Ontaric LAM SAT. Canada.

[Continued on next page)




REAL ESTATE & FARMS
WMME}

) ACRES $355. South Dakeda mnaral claima. Hunt, fish,
camp. Wrile for hull inormation. MCMG, Box 808-A, Custar,
50 57730

UNITED HATIOMAL REAL ESTATE Mew FREE Cala-
Iog! Top real estate virthues coust Lunum Full Calor Premaer
Praperties ssction. UNITED | eesry type of real
eslate! UNITED MATIOMAL HEAI.. HTI.TE. ATO0-FRe Belle-
wigw, Kansas City, MO 84112,

CALIFORMIA Lois Actaage. $40 Down 340 Monihly. Box
35091, Lo dngedes, 0035

GOVERNMENT HOMES. Delinguant lax progerty. Hapos-
sessions. Call BO5-BA7-6000 Exi. T-20024 for currant repa
Fist.

FREE CATALOGS - FLORIDA, GEORGIA. Homas, Land
Businesses. FPiease Specify Siate & Propery Prefarred
COUNTRY NETWORK. Box J68PM. Gainesville, MO 85855
4E32. (41T) BTH-462

YOUR OWN FISH AND HUNT LAND
LOW AS $39/ ACRE 550 DOWN!

BEST ameas for fish and gama. Government repan mare
fmh and gama per square mile, TITLE GUARANTEE, BUY-
BACK GUARANTEE, Bought thru ESTATE LIGUIDATIONS
across Canada. EASY PAYMENTS. Get your FREE calalog
HOW! CAMADIAN ESTATE LAND, Depl PMB. 3080 Bathursl
Sireal, Suits 303, Toronba, Ontaro MEA 2A4. Phone anyiims
1-416-T83-3357

BARGAIN Cauniry Land. What To Look For. §3.00. M & B,
P.O. Box 65, C'Falion, Miinois 62265

EXPORT-IMPORT

IMPORT Hong Kong, Tarwan, Worldwede. Dirt Cheap. Free
Delails. Gary Emerprises. BE-1 PMB Cusgley Drve,
Scoftsville, MY, 14546

MEW MAMES MONTHLY! MIXED STATES AVANLABLE!
IMMEDIATE SHIPMENT! Adhasivie Labels, Computeszed -
Guaranteed Dpportunity Seelers 200815, 500525, 1000
$40. Others. ADVOMN, Drawer B2, Shelley, 1D 83274, VisaMC/
AmEx 1-800-392-3686

FREE Maiding Lis1 Consultation. Details. GOC-42P. Box
1107, Sluart. FL 33454 (305) 334-5206. 1-800-554-5478

OPFPORTUNITY SEEKERS.MLM NAMES. FREE SAMPLE.
Venture-LP, Box 06, Riviera, AZ BS442

HOT kst - many categories. Credit card onders 1-800-843-
O7551-515-232-6789. List. Box 1033, Ames, LA 50070

MAMES! FRESH, HOTLINE, DELIVERABLE LABELS!
GUARANTEED! QGUALITY PRICES! 1-{B00)-0G2-5405.

FRESH HOT NAMES!! OPPORTUNITY SEEKERS. Pesl
Stick Labols. Zip Coded. GUARANTEED DELIVERABLE|
SDOCE20; 10007535, 2000550, JA Enterprises. B9 Bransood-
PME, Wiciona, Texas TTH04

HIGH QUALITY Mailing Lists, delrvarable.
send for FREE details. Marshall Gilbert Co., P.O. Box 12925,
Seattie, WA 88111

COMPUTERIZED mailing list. Free calegones and price
lists. Barnes Distrioutors, Box 208, North Rose, Mew York
14518

MAILORDER MAMES. 200 classificatons. Computarized,
Peel and stick labets, Harotd Bosler, Box 177, Mevada. OH
44545,

CLOCKWORKS, wood clock blanks, mckhound supplies,
beit buckias, cut stones, afc. Wholesale catalog 25¢. Eloxite
Corp,, B0EY 10th Sireet, Wheailand, Wyoming B2201

CLOCKS, MOVEMENTS, ACCESSORIES (German). Free
catalog. 1-BO0-558-2874. Irstruments Services, Depl. PM,
433 So. Arch, Janesville, W1 53545,

REPLICA Waiches Send $1.00 for Color Brochure, Prices.
JIs, Box 7H0ZT, Depl. PME. Houston, TX 77273

SWISS WATCH REPLICAS! Wholesaler! Exact Dedails!
Warranty! “SUMMER SPECIALT" (404) SE3-USA

TREASURE FINDERS

TAEASURE—Locate quartar mile away with wlira
sansitive kecalor—brochure free. Ressarch Products, Box
FTORTO-AMC, Tampa, Florda 33688

SAVE up to 0% on metsl delsciors. AN mags brands
including White's and Garrett. FREE discownt catalog.
Northwoods Ganeral Store, Depl. DPFMB. 1325 Gresnway
Cross, Madison, W1 53713, (608) 274-4680.

GOLD Panning Guaraniead  Map, Detaits, $4.00. Qualiron
Hetwork, Box 46044, Derver, Colo. 80202

METAL DETECTORS - Elecironic Pin Poinfing Instru.
mants Thousands OF Usas!! OMLY 785 Each. A & C
Entarprises, 22 Trggsune Drive, Mew Pon Richey, FL 4852

PROFITABLE OCCUPATIONS

FREE Informalion Starier & Allernabor Rebullding Box
422 Seymouwr, TH 3TEES

INCORPORATE withoul legal foes! Fres booklet lelis haw,
ncludes forms. Call Harvard Basiniss Secvices, now BO0-
MECORP,

PRINTING PRESSES, RUBBER 5TAMFP
DUTFITS

PLASTERCRAFT ... Profitable Home Business 3000
Muolds Available Details. Lynnette, E251C Menipark. Manibor,
i 44060

FREE Brochwes. Repair air conditioning, Refngerabon.
Tools, Supplies, full instructions. Dooloo, Inc. 11252
Goodnighl, Dalias, TX 75228,

AMATING PROFITS FROM HONG KONG PRODUCTS.
ORDER SPECIAL TRADE DERECTORY. SEND $6.00 MO
CHECKS. K. FEE, P.O. BOX #43, FORKED RIVER M.JJ. 06731

TYPE Fonta, Hand Prnling Presses. Hot Stampars,
Supplies. 120 Pages. 5200 Deductivia first order. Acma
Type, 1720 W Marshiiald, Chicage, B0R22

BUY IT WHOLESALE

FREE 16 page PRINTING PRICE LIST, 1 to & colors. sheats
to catalogs. Copen Press. 100 (PM)] Berriman 5t Brookiyn,
NY. 11308

BELTS, Buckles, Key Tags. Hat Tacs, Jewelry, More
Complele line 1851 sadlers Bep Profis Complete dealer wat
up. Golor caialog $1.00 {refundable). Anchor, Box 3858-
PR, Morih Provedence, Rl 02511

MAKE rubber stamgs—big profits. Complete supply and
squipment calabog with ingbrections. $1 deductible wilh
arder. Star Stamp Supply, 1720 N Marshiisld, Chicago
60622

TYPE for printing. Gatalog $1.00/dedwctible 181 arder
Quaker City Type, R0 3, Box 134, Honeybrook, PA 19344

PRINTING Presses. new and used supplies. List S0¢-
Turnbaugh Printers Supply, Mechanicsburg. Penna, 17055

WORLDWIDE BARGAINS . . bmports - Drapship - Close-
oul - Surplus - Frechess - (Stamped Envelope). Marnees, Box
1T17TPM, Highland. ind. 46322

BARCO Type Founders. Type and Rubber Slamps cata-
logue. Mail $2.00 refundabla on first order. P.O. Box 1011,
Bonganvilke, 80108

FT. SMITH Auction Schoal, Ft. Smith, Ark, 72603, Resident
& Home study. Vaberan Approwed

REPAIR lzwnmowers thousands of parts and looks whole-
sale list 50¢. Ellwangers, P, P.O. Box WV, Porl Jervis. NY
12N

LEARN VACULUM CLEANER REPAIR. Sian small—grow
big. Shop Tip's, Suppher Lists, How to's. $5.00 SASE. Box
1057, Sumter. 5.C. 28150

MAKE MONEY IN SPARE TIME. Earn Genarous commes-
sons &% & swbscriplion sales represeniaiive for leading mag-
azines. For tull detaiks Bnd mstruchions, send this adwilh your
name and address 1o POPULAR MECHANICS, Dapt. AB-M,
250 W. 55th 58, New York, NY 10018

EARMN MIOMEY salling rings, jeweiny. buckles. walchas—
buy direct. 130% below retail, Catalog $1.00 (refundabia).
Anka-PM, 50 Gregnwach Ave., Warwick, Rl 02858

YOUR address printed on gummed and sefl-shck labals.
Send BASE for carcular. Barbara's Mailbow, Depa. PM. 1200
Aober Hardeman Ad. #2A, Winterille, GA &3

400,600 BARGAINS Balow Wholesale: Many Fres? Ligus-
dabiona . . . Closaguts . . . Job Lots . . . Single Samplas. Free
Details. Bnrqmﬂnunm Chpporiunities, Box 1408-A, H 1.

BiG Profits Making Fubber Siamps. $1.00. Martin, 1432
Major, Jeflarson City, MO 65107-38664.

HOT GIFTS: uni-finder, elecironic flaa collar, walking
tamgr, and woice massape . Please contact us right now!
Daisy-PH, Box 685 Taipei, Taiwan, A.OL. Phone 02-
3oz,

Michsgan 48427

WACUUM CLEAMERS "Discount Prces” New Fainbow
549995, Kirby, Fiter Quean, Panasonic, Royal, Oreck,
Dwrtails: ABC Vacuum Warshousea, 8720 Burnet-PM. Austin,
TX TETST

FREE BELOW WHOLESALE CATALOGS—500.000 Amaz-
ing Dargains FPhotographed!! Exoiting  Information
Intgrcontinantal, Box 18528 Son Amonic, Tesas TEZ1S-
0628,

CLOSEOUTS! Discounts’ Below Wholesale! Freebiss!
Information/siamp: DOM. Box 20152K. Ferndale, Michigan
48220

GUICK Copy Printing. Low Prices. Write: Mationwide, 614
Morth Main, Bloomington, fllinoks 81701

GIFT SHOPPING

BUBBLES, BUBBLES! Maks bubbles as big as VW
Original Bubbiestick ™, your sosp plus HeD = FUNI Immadi-
ate turnaround. Send $8.95 plus §3 phh: Bubble Altack, Box
ATA, Bouth Woodsiock, CT 06267,

FREE Catalog. Destinctive Gifis. Write: Powells, 27372

Trimbie, Paducah, Kentucky 42001

BUY DIRECT, Worldwide Bargains, Below Wholesale,
500,000 items, Write: Inbermalsonal, Box E0036M, Nashvilla,
TH 37216

CLOSEDUT Jowelry & Craft Supplies. (Catalog 25e)
Rousssds, 107-1831 Dow, Arnglon, MA 021747188

WAREHOUSE PRICES! Closeouts. clearances, lguids-
tions, surplus, THOUSANDS! Pricing-$1.00 (Refurdalis).
Movarsma Discounts, Box 441412, Aurora, CO BO0M4

ADVERTISING AGENCIES, ADV. SER.
MAILING LISTS

FREE sampia of mailing lists that get results? MoCann, 32
Maina, Carterat, KJ 07008

HUNDREDS OF POPULAR GIFTS. FREE COLOR CATA-
LOG. MANCYS GIFTS, 4320 TOTH AVEMUE MNORTH,
PINELLAS PARK, FLORIDA 33565

CLOCKS, WATCHES, OLD GOLD,
JEWELRY

HIGHEST CASH for Gold, Jewslsy. Gold Teeth, Rings.
Diamonds, Walchss, Sikver, Platinum Madl Articles Today
Frea gitt with information. Chicago Gold & Precious Matals,
10 South Wabash, Depl. 1288, Chicago, B0803

TAKE NO CHANCES, Deal wilh oldes!, most reliabie firm
in old gold business. Established in 1934, Wa buy Gold,
Satver, Platinum, Diamonds, Highest Cash. Free Information
Rose Industries, 23-A East Madison, Chicago 60602

WITH Mason Shoes, pay day is when you want it! Take
ordgrs from friengs and neighbors. Watch your business
Build, withawd risk or imestreent. Call Toll Free 1-B00-826-
TOM. Ask for Ext. K-436. bn W1 1-800-472-T003. Ask for Ext. K-
436, orwrite Mason Shoes, K-435_ Chippews Falis, Wi 54774

BUSINESS OPPORTUNMNITIES
L L L L A e
BPORT-Export opporiunity, profitable world-wide, gl
ordar business from home, without capstal. We shap plan for
no rigk examinahon. Ex unnacessary. Free Report.
Mgllingar, Dapt. AZ709, Wondland Hills, California 51367

PIAND Tunsng quickly learmed with homa study courses.
Diphoma granded. Amasican Tuning School, 17050 Telfar
Diriwg, Morgan Hill, Calif. 55037

GUARANTEED! $1.00 Pound from “Junked tires! (Send
Stamp). LeValleys, Fountain, Fl. 32438

SUPER Mongy Making idea Bookisd §2.00. Mo Experence
Required, No investmant. Baxlay International (Dapt. PMA)
4101 Oak Hil Raed, Dakland, CA Q4805

GET Fich! New Moneymaking Businessss. Free Report!
@.J). Madlorder Ga., Bax 4092327M, Chicago, IL 60640

WE'LL HELP FINANCE YOU in mailorder Dusiness. Fres
péan, Halt inc.. Deph. PM, 300 Duncan. Claarwaber, FL 33515

(Continsd on nex pags)
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BUSINESS OPPORTUNITIES
M
IRISH company. small, repulable, eagaer lo promala Amer
can goods, services in knaland. Everything considensd, Write
oc JBM. Sorvices, 34 Millrose Estate, Bluetell, Dubln 12,
Iraland.

TAKE Catalog Ovders. We drop-ship 2955 best esiling
spacialty products. Lowest below whalesale prices. Immadi-
ate delivery. Spectacular home business opportunity, Free
Bk, SMC, 5401 De Soto Avenue, Depl. 20-80, Chatswaorih,
CA 813014080,

BUILD and SELL cedar sirip canges. Malks 5900, PROFIT.
Trants, 508 Niagara Falls Biwd, Norh Tonawanda, MY,
141 20-2060

EASIEST 7 BUBINESSES STARTED WITHOUT MONEY!!
Free inloomation: Havisham, Bax 5088-M, Poland, OH 44514

MELLIOMS Meed Loans/Credit! Cash in with your own
prestigious money consulling business. Mo educational
requirements. Start part-tima, 10-year old national firm
provides iralning, support, Frea valualde report. PFA, Bax
667-PH, Dana Point, CA 52629 (714) 240-0405 X104-PN

LEARN Sewing Machine PFepairing Men, Womesn.
Lucrative Prolits. Gresslin Correapondence School, Box
5104, Spancer, lowa 51301,

1,000 WEEKLY Possible Bronzing Baby Shoes FREE
SHOWS HOW. NEFM, 398 Alrport, Sebring, FL
33870

PREPARE Tax Returns. Eam high feas, dignifed work.
Train at homa. Accradited Program. Nalional Tax Training
Schoal, Monasy, 2HU, New York 10852,

HEW PRODUCTS NEWSLETTER. Exciusive opporiuni
tias. Free informadion. Intemational Box S35PM. Mawark, M
oI

$1.000 Weakly. Home Business Directory, Box 2018-FM,
Mew York, Hew York 10163

$192.00 From Sguare Fool Plywood. (Hups Demand)
Revealing Prool 50¢. {Rslundabio). Woodwin, Bridgewsier,
Mass 02324

NEW discovery in baitery recondilioning. Eightesn
monihs guaraniss maans “Big Profils Fasl ™! Elactone, T415
Gable Dr_, Litke Rock, AR 72205

ASSEMBLE wooden novellies al home. We pay $212.88
wistkly. No exparience. SASE. Walpine, Bax B80M, Pinellas
Park, Fl. 34290-0660

ALUMINUM SCRAP — Recycle Yousall — MAKE $25.00/
POUND! Free Intormabion: Industral-PMTE. Box 127,

BATHTUB REGLAZING, product sales. service and train-
ing. Cali Uinique Coatings Corp. (404) 945-0072,

PRAOFITABLE home businesses. Choose from several
FREE DETAILS, Positive Promotions. Depl. A2, 2448
¥aughn Agad, Canlon, Ga. 30114

EARMINGS Unlimited! Mail our burglar alarm advertse-
ments from home! ABM Merchandising, Box 59314,
Chicago, liknois 60659

WE OFFER ovir 2,000 Wholesale products from around
the world. Buy for your own wse or resell &l bég profita.
Catales §10.00, Blackiie Gift Co , Depl. PM, 323 62h Ave., Sta,
120, Fairbanks, Alasks 98700

REFRIGERATION REPAIR, profitable home business.
CTS, Box 1726, Milwaukee, Wisconsin 53301

YES| Earn big bucks 137 ways! Rush $4.00: Eldridge
Parker, USF #7168, Tempa, FL 33820

MAKE THOUSAMNDS at home. Exciting details FREEN
Guzman, 441 Sittner, College Place, WA 99324

SHORT CUT TO EASY STREET REVEALED! Profiabile
home business. Fres nformatien, Dickingon-PMBET, Box
ATTTS, Mikwaukes, Wi 532370776

Al drin Bay, Maw York 13607

EXTRA INCOME. Assambla products at home. No oxperi-
ence. Details. 1-813-545-8421. Ext. 888,

MULTHL aved Mailorder, Two Opporunities. ONeil-M, 10
Dak Lana, Suisun. CA S4585

LEARN MRAADR RESILVERING free (nformation,
Silvercrait, Boot 127, Lansdowme, FA 18050

BUMPERSTICKER PRINTER. Cheap, Simple. Portable
Free Datails. Bumpar. POB 22791 (GC). Tampa, FL 33622,

MAKE Rubber Stamps. Highty Profitabie. Free Datais.
STAMPER, P.O. Bom 22808 (GC), Tampa, FL 33622

540 - FI0AHOUR Amazing breakthrough process re-
stoms BumedCutDamaged Counteriops WITHOUT RE-
PLACEMENT. 2 hours'day earn 530,0004ear. Millions of
ppartments, homes pay profits immediataly! Fres Intoma-
tion. RENEW, Box 9900-PC, Vancouver, WA G866

TIRED of moneymaking ideas thal doa'l wark T Thas one
does! Frea information. Brant Consuclting Box 8027,

Williamspar, PA 17701

HOW 1o start and operate your own Profitable Busness al
homa, big income opporunity guarantesd, free details.
Write to: 5 H, Enterprises, 25855 5w, 132 Pl Miami, FL
33032,

$5000Month-Froa information - No Obligaton - Longs.
Box 1485, Garden Grove, CA 92642 - TI4B38-2167

MAL ORDER Bookseliing Dealershipl Free Dedmils?
Dmceno, Lid.. Box 20315, Reno, NV 68515

EASY BUSINESS! Earn §51,000's Weekly. Free Details.
Wrile gr send stampad addressed erveiops. Toddoo, Dept.
Phi, 4218 West Dlive Ave., Burbank, CA 1505,

525000 LOANS INTEREST FREE! Sacret Federal law
WIPES DUT DEBTS! Delnils FREEN Monaywise'®, Box
BEETE, Margate, FL 3063

LOCATE HEIRS and make big money. Compiete course:
$14.50 plus §1.50 posiage and handling: Haley, P.O. Box
1573, Gardnorville, Nevada B8410

SCREEN PRINT T-SBHIRTS. Inaxpensive kits. Free Detais.
T-Printer, P.O. Box 23991 (GC). Tampa, FL 33&23

MAKE BALLDON ANIMALS, 3400 Weekends! FREE
SAMPLESINSTRAUCTIONS: Funmyman's - PMTE, Box 250,
Alexandrin Bay, Mew York 13607

ASSEMBLE PRODUCTS AT HOME. Many opportunities
paying High Weakly Profits presantly avadlable wibhoud
investmand. Write: Businessas, 878 Brighbon 11th, Broockhyn,
Mew York 11235

EABY BiG MONEY] Oihers do work. You aarn profils.
Painting Contraclor's new book tells all. Free details.
Painling-2, 952 Papaya Lane, Winler Springa, Flonida 32708

MAKE HOMEMADE BOOKLETE. I've sared $187.000
with ming. Fres miormation, Falcon, PO. Box 1038,
Gatlmburg, TH 37738

$10,000 MONTHLY Taking Pholographs at Homae! Call
racorded message: (303) 674-8158

CLIP mewspaper Hems—§2 - £25 EACHI FREE Regon!
Clippings®, Box 6109, Pompane, FL 33063

GET RICHH Secret law smashes debli—brings Cash,
Credii! FREE report’! Wealthiit'B, Box 4006, Pompana. FL
063

GET RICH using OTHER PEOPLE'S MONEY! Uniqus -
amaging busress!! Deiads FREE!N Finance'B, Box 4505,
Margate, FL 23083

MAKE MILLIONS MANUFACTURING BATTERIES!! Sup-
plies avallable. Everlast, Box 365 Bogota, MJ 07803

ASSEMBLE Elactronic parts. We supply componenis and
instructions. Mo experience, no sedling, guarsnissd pay-
manl Write: SouthTech Elactronics, Box 2821 7P, Kennath
City. FL 33709

LEARMN God. Silver Scrap Recycling Business. Fros intor-
amfion: Recyclng. Box 11218P, Rano, NV 89510-1218

40,000 ON 4 ACRE! Mew Hydroponics - mapensive.
pleasani. practical! Free information. Robin's, Box 1214,
Franklin, TH 37085-1214

VINYL'S Where ihe money ! Professionaity repair, refn-
Iah, recolor furniture, car fops. Quick. easy, Two small 520
jobs a day eam you 51,000 a month. Homes, cars, offices,
restauranis, wnlimifled customars. Siart aaming after & tew
days practice. Detaits fres. VIP, 200T Montrese, Chicago,
oG8

RECYCLE METALS. MO, NOT BEER CANS! Easy 5458
weekly! Fres information. Recycler, Box 1214, Franklin, TH
ATOES-1214

MAILORDER Books, 1,0000 Profit Repor. Selective, Box
1140, Clearwatar, FL 33517

MAKE BiG MONEY REPAIRING WINDSHIELDS & Plate
Glass! Up bo $50,000 yearly? Gadl TOLL-FREE for Valuable
FREE raporl 1-800-321-2587. Glas-Wald Systems, Box
575508, Band, OR 97708,

$1000 weekly mallorder, mmediate opporunity. Mo
obligation. Entarprse, 210 Welch-PM,. Ames, LA 50070

CONCRETE Block Machwas: Catalog §1.00. Route Ona,
Box 3740, Rapid City, South Dakota STTOR-0740

REPAMR HYDRAULIC JACKS—DETAILS FREE. WRITE:
HYDRALULIC PARTS SUPFLY, BOX 4157, BROWNSVILLE,
TEXAS TBS20.

VEMDING MACHINES. No selling. Aoutes earn amarzing
prafits. "Big Catalogue FREE." Parkway Corporation, 1800
PMB Greenspring Drive, Timaonium. Maryland 21083
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UNLIMITED INCOME GLUARANTEED] S&ven Mosi Profit-
#bde Home Bussnesses! Easy To Siar, Low invesiment! Fres
Iniormation: Pollard Enterprises, 2561-P845, Country Wood,
Graarville, MS J8T01.

MAKE PYC FURNITURE. Turn your spate hours info
$31,200 yearly! Easy homa assambly business. Wrile: PYEC,
TT1PM, Battle Ground, Washington 98604

MAKE YOUR DREAM COME TRUE. EARN 350,000 YEAR-
LY REPAIRING SMALL CRACKS IN WINDSHIELDS MOT
REPLACING THEM. CALL TOLL FREE 1-800-824-8523 OR
WRITE: THE GLASS MECHANIX INC_. BOX 17693, PLANTA-
TION, FLA 33318

FREE DEALERSHIP - SELL MAILING LISTS! Grab your
share al the Big Profils in this Mumi-Miflien doflar industry!
Complete program free! PCW, Box 1302PM0, Vallay Stream,
NY 11562

14,847 HOMNG KONG-TAMWAHN Products Chaap. Small kods.
Some samples frea. Hasbor, Box 1718PMB. Yuba City, CA
fiond

FREE LISTI US. And Foresgn Suppliers. Balli, Box 1182,
51. Adbans, WY, 25177

FREE $10.00 BOOK! “Make 5400 Daily Seliing Books By
Mail~ Profit, B361 Vickers, #304PM, San Disgo, CA 92111

PROMOTE 300 svoryday necessities. No owerhead - sedling
oplional. Establshed company. 2747 Del Medio, 2090, ML
Wiew, CA B4040.

$1,000'5 WEEKLYH MAILING FROM HOME! immedsate
opporunity! Cantury Publishing Company, Box 2850FM,
Danbury, CT 06313

RECOMNINTION BATTERIES! Easily Earn Hundreds Week-
ly. Unfold Secrets. Free infommation, Batiery Outlet, Box
F300M. Hickony, N.C. 26603

FULLPan Tame $180 Per Roll Guarantead Taking Photo-
graphs. Experiencs I5mm Camara And Film
Supplied Free. 1-416-482-2100 XS07A DaynEvenings/
‘Weakonds

TRIAL subscripton absclulely ree. Send name, address,
zip to: Spare Time Money Making Opportuniies magarine.
Dwept. C-87, 5810 W. Oklahoma Ave., Milwaukes, W1 53218,

EXTRA MOMNEY - Maka Money In Your Spare Time. Report
shows how 1o lum habbies into mongy-making ventures
$3.00, JEM, Dept. PM-B, B3 Whitehatl Road, Rockelle Centr,
NY 11570

PROFITABLE Home Business SASE. GHE Emerprises,
Box BO7ST. Reno, NV BA506-0757

1,000°8 WEEKLY Malorder. FREE Report
Enlerprises. Box 1028- M3, Williams Bay, W1 531931

Laon

$1,000 weekiy_ Alr Tes! Repairing instruetions. Pers and
Toaols Wholesale. Free Details. Box 534, Wichita Falls, TH
TE30T.

START MOMEYMAKING WOODCRAFT BUSINESS mak-
ing "Easy - Ouick” foye, gills, novelties. Free details
Williams, 36004 San Sebastian, Tecson, AZ B5T1S

"MORTGAGE Brokarags,” Lucrative! (Pariculsrs 32,000
Bpurces-PB. Box 201332, Davie, FL 33329

BE YOUR OWM BOSS! Own Your Own Business! Mew
Confidential Book: “How 1o Become a Professional
Liguidator.” Complate instructions, $50 00, Limited Copies.
1305} TEI-4041

SI000'S  WEEKLY mailing. Stamped anvalops:
PROGRESS, Box 03248, Los Angeles, CA 20093,

SELF MADE MILLIDMAIRE Reveals Mallordes Secrets
FREE Detaits. Boaco Publcalions. Box S850% -Pm, Houston,
TN TT288

{Continusd on next page)



BUSINESS OPPORTUNITIES
M
OPPORTUNITY For Financigl Indapendance in One
Yoarll! UNCONDITIOMAL 230- DAY GUARANTEEN Inkro-

duce People To Buyers Sarvice'!! RUSH $10.00: Buyers, 810
E. Prali, Palating, IL GOOET

$15,000 MONTHLY Income! Easy Moneymaking Plan. Mo
Invastment. McDowell, M-8, Box 5528, Diamond Bar, CA
S17ES.

MILLIOMAIRE'S SECRETS of publishing revealad® Free
report. ARM, BY4-B Easi 19th, Stillwater, 08 74074,

MPORT Expor Opportunity, Start Youwr Own Profitable
Import Export Business Right From Your Own Home. Begin
Withouwt lnvesting In Merchandise. Send $3.00 For Repor
Comgna Sales Co., Dept. PMBAT 111-18 42nd Awe., Corona,
WY, 11368

GET RICH! The greates! money making mdustry in Ameri-
cal Over 100,000 millionaires in the last six years, free
indarrmation pack. BPME, Box 410, Dunellen, K 08812

SAVE TIME, MONEY 52.00 will send your name io listed
Busingss Dpporunities. APSS, 3585 Morth Lexington, Suite
2410, Arden Hells, Minn 85126

FREE DETAILS on wery profitable, low investment home
bugindsses A New Loal Pulilishing, 4 Woodland C1. Suite B-
1. Lombard, Hinois. 6148

PLANO Tunng learned quickly 8t home. Frea inkormation
Empire Schood, Box 1014PM, Jupier, FL 33868,

AUTO INTERIOR CUSTOMIZING AND UPHOLSTERY are
today’s high demand shills - yel easlly learned at homa'
Fabulous proht potential, Send for FREE Opporiunity Kil
dotails. Auto Upholstery Instibule, 2118 5. Grand, Dept
SATI, Santa Ana, Ca. 52705

FREE lawduty. Hotles! mail-ordes viem yel. Indo, Trallium
Ent., Box A-307, 5659 201A 51, Lanpley, B.C. Canada V&
158

SAVE MONEY! $1.50 sends your name 1o 50 opportunily
advertisers. Ouick! R Busch, 580 Colvin Bkad . Buflalo, Mew
York 14216 E

OPERATE YOUR OWN PROFITABLE BUSINESS AT
HOME FREE INFORMATION. JMG Publishing, Box 11328,
Agpan, Colorado 81812

MAKE 5100000 A& DAYS How would pou lioe to rcehe 100
hetters & dey aach containing 51,007 0's easy. Wil sénd you
this plan with derections plus six money-making formukas lor
anky $1.00 & SASE. JOF Marketing, POB 350PM. Florencs,
MS 39073

MAKE MONEY Baing Usad Cars. Immadiate Pas-lime

Opportunity! Free Moneymaking Fepor. Arlomoney, 14617
Cadar, 5. Euchd, Ohio 44122

START pour own business! Write now for free details.
Mancy's Gafts, 497 Sease Dr, Pery, 1N 48570

$250,000 annual income? | do il eveny yaar by mail. Laam
how. Freg detaits Mail Order Workshop, Dept. PM-1, P.O
Box 1415, Highland Park, 1L 60085

BE FIRST. Sell all-new seil-halp rmoneyrsaking manueal
HURRY! DEALERS WANTED MOW! Free indormation
August Pubbcations. Box 782, Novi, Mich 48050

$15,000 MONTHLY Income! Easy Moneymaking Plan. No
Invesstmeenl! MoDawed #80-8, Box 5529, Damond Bar, CA
B1765

STOCKS on a Shoesirng . Litle § . .no broker  no
trainang. Fres info. FATSCO, 1827-01 Chenlon, Alameds, CA
345

CREATE A Joix, 101 High Paying Jobs. List §7.00. Hardy,
PO, Box 237, W Alexander, P 15378

DYMAMIC MULTI LEVEL OPPORTUNITY. Build progres-
gwvaly targer and GERTAIN monthly Income thiowgh mail.
Details: Ralph MoGill 322 N 10th Ava. E . (PML). Duluth, MM
55604

TIRED of fed havirygy MOMEY? Do something b i
Order 1w of he best and successiul biriresass you can
slart al horme far under 350, COMPLETE, SERMDUS, GUAR-
ANTEED! §12.95. K. Webb, Box 1071, Palm Harbaor, FL 34273

SEIZED IN GOVERNMENT MARCOTICS RAIDI Automo-
bées ... Yans . .. Boats . .. Fumibure . . . Thousands other
Hema. Buy Dirl Cheap—Resell for Big Profits! Fres inlarma-
tion. Marcel, Box T557-M, Monroe, LA 71211

INCOME Discovary! Famous Ph.D. Scentist Reveals In-
come Discoveries Anyong Can Use To Achive Weakih, Free
Facts: Universal, 143-28 Ash Awe., Dept. PREB, Flushing. NY
11358

DISTRIBUTORSHIPS. Mew products in multimdlion dollar
markets. Hom Enderprises, Box 4745, Fresno, Caldornia
3744

SHINGLE-GARD 'N' Cleaning 'R US = Vehick. Traming
Advedlising. Write: 658 Fireslone 5t, Palm Bay, FL 32007

PLANMING Mow Business? CPA Tels How! 5395 For
Casseite Plus 51 Handling. GM, P.O. Bax 1140, Long Baach,
WA BBE31

EARN 575,000 + PER YEAR
REPARING damaged windshwlds, not replacing them!
For FREE indormation package call TOLL FREE 1-800-
STARS 44 or writé; Oriom, 1375 Park Avenyg, 200068,
Wanilagh, WY 11753

INCREASE YOUR CHAMCES OFf Winning Any Siate Lot
tery By 1200% Oty $5.00 to: Fasrfeld, 10 Woadcrest Ave,,
Trumbull, CT 06611

STARTING YOUR OWH BUSINESS. FREE Subscription io
Opportunity Magazing tells how. Write Opportunity, Dept,
KEE, 6 M. Michigan Avenue, Chicagd, IL 60602

GET MORE MONE 1! Mew scienlilic method reveals how 1o
gt more Anything’ | made MILLIONS! [S.E.C lies]. Iniersc-
tree TopaWorkbook Program. Satstaction Guarantesd!
$19.95 innerScience, Box S85'P4E, Satety Harbos, FI 30572

RIGHT PRODUCT costs 25¢ to produce! Sefls like hot
cakes for $10° Free information. SNIP, Suite 18-270H, 12416
Rorth 28th Derea, Phoenix, Arizona B5029.

WANT TO BE A MILLIONAIRE? Free info—R. Lambier,
P.O. Box 508, 20 Palma, CA 32277

CASH in an Booming Bysiness. Free Informaton. EVP,
24043 Del Prado. Sie. 439, Dana Poind, CA 52020

200,000 GUARANTEED with classified ads Satisfacton
Guaranieed. Complete program 5400 Jel! Mchlpn, 108
Sante Fa, Alva, Oklahoma FITIT

LOOH(! MOMEY making craft Chip carve beauldul wooden
iteng, Order “Chip Carving Made Easy.” $£300 Chip
Carvang-Phi8. 1521 Ave. B, Gothenburg, NE &5138

MONEYMAKING Opportunites wiste: C L Graham &
Asocs,, Am 202 B4 5 Vemnon, Chicago, IL 60619

REMEMBER! Mew Product ls Lifeblood OF Mailordes
Bu=iness! Everything Furnished Few Dealerships Awarded
To Maximize Your Profits. Guarantesd Dataits - $10.00 JNN
Internationa, Box 1424-PM. Mantor, Ohic 44060

MANLORDER OPPORTUNITY: Start profitable home busi-
ras without expenence o capesl Write for free book, plus
detads. No oblsgation. Mad Ovder Associates, Inc.. Depd. 48,
Montvala, KJ 07645,

MOMEY? We can helpl Dotails: KKA, 8048 Madcrown,
Suite 3P, San Antoma, TE TAME

BE your own boss. Own your own business. Free datalls
Rl. Enterprises. Box 1669, Lake Havasu City, AZ 85403, Mol
& gel rieh quetk sehime.

HOTLINE Multilevel Marketing indormabon (24 Hour Re-
cording) 8055220631

EASY THOUSAMDE From Hofme Businiszes Guaranised!
Free Details! Sand SASE-Galloway's, 700 Carmichaed 140
Bherra Vista. AZ B5635

MONEYMAKING OPPORTUNITIES

ATTENTION flaa markaters-new paid and hardware prod-
uct salis instantly. Send 5250 for sample and information
Rafundable Halton's, Box 723, Osseo, MN 55365

EARM Thousands' Home Maikng Program, Goodworld,
Box P633%A, Tamarne, FL 35320

HORSERACING, Criginal Challerge System, Frea Details
Box 195, Murphy, Oregon 97533

HIGH Profits T-Shirts And Caps. Insxpensive, prodessscnal
trargter machines, supplies. Press Mage, PO, Box 22800-
1GG). Tampa, FL 33623

FANTASTIC sarnings madling from home!! Ofier: Aush
Stamped Addregged Ernvelops. Imparial, P8 ¥17410, Fon
Laudendale, FL 33318

MAKE Rubber Stamps. Highly Profitable. Free Delails
STAMPER, F.0. Box 22808 (GG). Tampa, FL 33622

MAKING EXTRA MONEY MADE EASY. FREE Subscrip-
tion to Opporunity Mapazme oMers hundreds of prowen
waarys, Wirite: Opportunity, Dept. L3, § N Mechigan Avenue,
Chicagao, IL 60602

THOUSANDS monthly in Masl Crder, Free Informathon:
Tim Paroz, 12633 Pheasant Run, Burnsyvils, MN 555057

MILLIOMAMRE Mailorder Expert Fleveals Money-Making
Sacrats. Frea, Exciting, Hour Cassefte. Mel Powers, No.
Hallywood. Califormag 1608

HAVE you a greal idea. a laniastic plan or a very inberasting
project? Why not put them o wark for you! Classified Adver-
lising can be ol remendous value o promoling all these things
ared mang. Learm HOW TO MAKE BMONEY THROUGH CLAS-
SIFIED ADVERTISING by sending sway lor POPULAR
MECHAMICS PROFIT BOOK. Price $1.00 Send 10. PM
Classitied, 224 W. 5Tth 51.. New York, NY 10079

WANT TO BE YOUR OWN BOSS? Like Many Ohers ¥ou
Too Can Have Your Cwn Sucoesshud Homa Business. GUAR-
ANTEED. FREE DETAILS On The Mos Porfvatde Business-
o Wil Unian Publishing, .0, Boa 238, Unin. NO 66455

TRAIMING for aharpening Jag shaars Equip :
Inveniory - Excetient doltar retwn. Sharp Shears, 411 North
Forest Bhvd., Houston, TX TH080, (713) 444-8430

105 easy homework moneymaking ideas. Booklel £2.00.
Sunshine Sales. Box 511-8, Byron, IL 61010

FLEA Marked Profils. Merchindi Sources. Fres Report:
' Donnedl’s, 3PM Sewancs. Lincoln Park, New Jersey 07035

3588 from 510 wood Details §3 Alcrah, Hox 204
Baalbavilbe, Ontarnio, Canada KEN SA2

SUCCESSFUL Home Based Busmesses Siart Part Teme
M Products, Depl. PM2, P.O. Box 236, Ashlabula. Ohio
A4004

PERSOMAL COMPUTER OWMERS CAN EARN 51000 1o
55000 monthly ofiering simple services part lima. Fres list of
100 best services. Wride: A LM.G Y., Box 83355, San Disgo.
CA B2106-8368.

MOMEY From discarded tires! Details. Brownie. Box 53,
Fishers, Indana 48038

STAY HOME AND MAKE MONEY. OUR BOOK SHOWS
HOW. FREE DETANS. CROWN THORN. BOX 2067,
STAMFORD, CT. 065048

HOW TO START AND OPERATE YOUR OWMN PROFIT-
ABLE BUSINESS AT HOME, FREE DETAILS, SEND SASE.
KING ENTERPRISES, P.O. BON 302, MESA, AZ 85201

GET RICHI Sgore! law smashes debis—bnngs Cash,
Credil! FREE report!! WealihiitB, Box 40038, Pompana, FL
33063

ADVERTISE Free in 507 Magazines. $5.00. Direciory. Box
11M, Atanta, Georgla 30301

MAKE MOMEY wriling simpla seniences and paragraphs.
Tan lsson writing course. $12.50 Graham Gifts. Bt 1 Box
145, Thaxion, Massissippi 38871,

MONEY FREEDOM SECURITY Millioneine Success Kil
Guaranteed! FREE Details! Aush SASE. A C. IIl Entarprisss,
Rt 2 Box ¥, Copperas Cove, TX 76522

RABBITS-CHINCHILLAS-FUR BEARING
ANIMALS

GUARANTEED INCOME. Raise Chinchillas. Sand $10.00
irefundable} to; Chinchillas, Dapl. B, P.O. Box 7463, Mesa.
Aripona 5208,

OF INTEREST TO ALL

PAY OFF your morigage earfy. amoriization schedule
shows how. Send amount financed, nember of payments.
Fixed intenes! rata, date of first payment. Send 55 00, NLIER'S
Lid, 7 Ssephin Orive, Wynantskill, NY 12188

FREE PRIVACY CATALOG. Cash incomg opportunities.
Hiding assels. Secret loans. New identity. Eden, Box 8410
PC. Fountain Valley, CA 8273

FREE Promadional Alpurms, Concerl Techels, Sleneas, elc.
information: Barry Publications. 477 B2nd Streel, Brooklyn,
WY 11209

{Contined on nisd pags)
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OF INTEREST TO ALL
mmmgi
STOP GETTING SPEEMNG TICKETS. Ovdar my B page

bookiel, packed with litte known sacrets. Send $4.90 o
STOP TICKETS, 211 Condor Ave , Ban Lamond, CA 85005

YOU Meed A Wikl Sawe 31005 In Legal Féees With Comput-
@ Generabéd Will Service! Rush 2500 And SASE o
Associales, Box T06, Ballewlle, IL 62222

LUSCIOUS LOWEST-CALORIE CHEESECAKES! Make
them al homa and save mongy. Exclusive, copyrighied
recipes. Easy nslruchons, eady-lo-gét ingredients, good
porbons| AMARETTO CHEESECAKE, 40 calories, 32.00. NY
CHEESECAKE, 41 calories. §1.50. Special oiler—Baoth lor
£3.00. Guaraniesd. Send paymeant, SASE. BC Pubkcatons
Cookbooks, 436 Sath Street NE. Washington, DE 20002

HOMEGROWN-Arnazing high tech method grows any-
thing indoors. Free brochure Indoor Sun Systems. &1
Aliwood Ave., Dept PM, Central lakip, NY 11722, 516-234-
0.

MAGIC Salf - Estesrn Emengency Kt 3285, Tajavery, P.O
Box 4174, San Chemente, Cal. 92672

WORLD'S LARGEST OCCULT, MYSTIC ARTS, 700D curi-
oa. gits 3 lascinabing 1967 catalogs. 51.00. By acmad, $2.00.
Worldwsge Curlo Housa, Box 17005-D, Minnpapolis. MN
55417

AUTOMOBILE INSURANCE SAVING! Donl Buy, Dont
Renew, Until You hive read My Booklket on how to savwe $100,
200, £300 wp to 1000 when buying Auto Insurance.
Guarareed. Send §5.00 10 JMC Consulling, 11671 N.W. Tth
Avenue, Miami. FL T3167

VISAMASTERCARD! CQuick Personal’Business Loans!
Relused sisawhare? Wrile! National Fenanca, Box J5726FN.
Richmond, VA 23235

MONEY Problems? Free Book describes Loans, Cash,
Gepegrrimant Grants, Othar banefits, available 10 indvwaduals
Write: Asancisies, Box S8-AX. Brooklyn, Mew York 11235

BORROW $500 - 540,000 on Signature! B7% Eligibda’ Ay
Purpose! Free Applicatsen. United. Box 37896, Downey, CA
0242,

CHICAGD, Siamped Remadings, $1.00
Confidential, Box 37056, Chicago. Flinois 60627

Single.

MISCELLANEOUS

“SWEDMSH SUDS™. A supreme shaving soap al low oos!,
great shave, and no gooey mass, For receps, send $2.00.
Swedish Suds, PO, Box 43959, Federal Way, WA 98063,

WANTED MISCELLANEOUS

MEED MOMEY? Cash, Loans. Government Grants, 88%
aligibbe-ne  mwestigation.  Crediipeo.  Box  400PNM,
Jamespart, New Yok 11547

"LOAMNS By Mail" Need Cash? Government Grands - No
Irvestigations - Loans Avallable Ta Everyone. Credit Bank,
Bow 4038 NCP, Parkside Sta., Fosest Hills, N.Y. 15375

BUYING Tungsien Carbide, Tungsien, Molybdenurm, Si-
ver Sodar, Siver Conlacls, Gobd, Platinum. BOG-321-6314
Ohig 216-531-6333 cotlect

GOLD, Sikwer, Platinum, Mercury, Tantalum, Samples
Evalisated Frec Qre Assaying Senice. Gall Wholesale
Tarmenal Toll Free: 1-800-832-1010,

SMGNATURE Loans Confidential Transactions Handled
Entiredy By Mail Send 53 00 LSASE, Stat Publications, 23010
Lakatares Dr., S D-306, Laguna Hills Ca 892653

SCRAP SILVER CONTACTS, FORKLIFT CONTACTS, 54
war Sobgar, Sterling Godd Plated FAobenl Leszcrak, B52
Myrthe 51, Elizabath, N2 07202

WANT VISA =7 MASTERCARD R ? Tired of besng densed!
Get preluminary telephons approvad in seconds! Poor cradit
now accepted! Cadl BankGard Senveces now' Toll Free- 34
Howrs, 1-800-554-8472.

BORROW Cash Fast| 24-Hour Responsa! Write: NRCPA,
Box 2440, Mrfiand, Mi 48641

FREE MOMEY-Send $2.00 SASE Delasts. P.O. Bea 3522,
Pompano Beach, FL 33072

WANTED LS Mavy Mark V Dwvirsg Holmel Wirdg: Mr, Daves,
PO Box G0OME3, Phoenix, Aripona 85082

FOR SALE MISCELLANEOUS

STEP By Step Selling Anything, Two Catsaties 52595 5/H
£250. 5E., Box 73, Florence, vT 05744

PERFECT KNOWLEDGE

BORAOW $500-540.000 " Overnight ~ On Signature. Keap

50% DESCOUNT -3,000 goenerad merchandiss items one-
tirme $10.00 membership fees brings giant calalogue. infos-
mation, and discown! privileges. RABJ Distributors, P.O. Box
181, Bristol, CT 0601040181

indedenataly’ Action #A-8, Box 5480, Digmond Bar, CA 91765

MONEY PROBLEMS? Guaranieed results! Free applica-
tion. Inslant reply. Wiile: C & J Morketing, Dept. P 4352
Wethangton Sireat, Weymouth, MA O2188

FREE MODMEY From Governmeni Oranis Mever Repay.
Free Detaiis - Aush SAS5E. Wise. Box 581, Dunidin, FL 34657

BORROW 5100,000. OVERMIGHT Action. Rush Stamped
Ervelope: Financing, PO Box 3923, Abilene, TX TOE04

SURVIVE under Universal Law into Mdlennium as Godat-
wd by CREATOR'S osiginal MEASURES, embwacing TOTAL
Knowledge Tor unlimited free EMERGY; monadss grawity;
triction-lree, work Travel VEHICULES: instant MANSA. Can-
cole axganmantal reganreh! Mo mail. Tesl in person. ATA
Basa, 1500 Norh Texes, Weslaco, Texas TESI6

HEARING AIDS

SECRET Drink Book 101 Authentic Recipes! Served in
Litthe Awd's Sakoon &0 years. Check or MO, $10.00pp. Aud,
B560-p2 Elk-Dr ., Bobagors, Il 61008

WOMEN'S INTERESTS

CANNING Lids - Save! [Flats) caso 832, hall-case $17.00
B0 dozen regular (4 T0) ar 36 dozen widernouth {#86). Small
lids {#51) 10 dazen, $8. Fng sets [#B3) two doren, 3525
Satisfaction guaranteed. Gardeness Kitchen, Bax 412PM,
Farmingion, CT 06034,

UNLIVITED CAPITAL Available lor any busiress pinjoss
SASE. Geolfrey, P.O. Box 6304, Hayward, CA 94544

GET Visan, Mastercard® credit cands! Regardiess of pasl
credit axparience! Call loll-free, 24 Hours: t-B00-227-8472,
Ext 18

WINMING  Informaton 5200 MENS  RIGHTS
ASSOCIATION, 17854 (Lyons), Forest Lake, MN 55025

GOVERNMENT SURPLUS

GOVERMMENT SURPLUS. How to purchase Jeops.
Trucks. Togls, Fumiure, Elecironics m your sea. informa-
tion 24 hours, BE2-964-2001

NARCOTICS AAID SEZURES .. Aulos. . Vans . . Boats
oo Adrplames . Miflions Surples Bargaing ... many 1%
anginal cost! “Malionwsde Sales Directory —3300.
Deaposal. Box 18107-AV, Washington, D 20036

INCREDIBLE IMFORMATIONI! Jeeps * Cars * 4xd's Seired
In Dvug Rasds For Under $100.007 Gall For Facls Today!
(6152666701 Ext, 2012

“GOVERNMENT SURPLUS™ JEEPS 530,001 5000000
tams! Complete Inlormation Your Area 1987 OFFICIAL
DIRECTORY 5300 (Guaranteed). SUAPLUS, (BEM). Box
BO04E, WASHINGTOM, D.C. 20068

LOANS BY MAIL

FATHERS CAN WIN Free bforrmabion The Father's
Forum, 500 W. Sanla Ana Bivd. Swite 200, Sania Ana, GA
B2TO1. (T14) BAF1555

PERSONAL
BORROW 55000, No Credil Ov Employmant N

ded, 24

HUGE SAVINGS Elminate Dealer Markups. Free Trial
Battersas Wholesale. Terms Arranged. Cali Toll Frea 1-800-
X2 O Write: Lloyds-PRAC, Rockiord, IL 81110

FREE HEARING AID CATALOG- Save V7 by maill Write:
MomeyBavers”. B530PM-8 Langdon, Sepulveda, Calilormia
91343,

SCIENCE & CHEMISTRY

ANATOMICAL CHARTS, MODELS, SKELETONS, 5100
Catalog. CHARTS, 7124 Morih Clark. Chicage. IL BOE26

FREE SCIENTIFIC SUPPLIES AND CHEMECAL CATA-
LOGS. AUM. Labaralares. Inc, praseats its lvlest catalogs
containing scientific laborslory equigeent, supplies, chemi-
cals and a complele hne ol specalty lboralony glasswane.
Wirita today for your FREE calalogs: AL M. Laboratories (F),
Bon B39, Santes, CA 52071

HPs. Call (703 788-5255,

LEGAL WILL FORMS (Al tates). Just fill spaces. Instrec-
toms. 2 Sets. Send 510 Legalaide, 540 Bob White Sirest,
Johnstown, P 15904

HERCULES - The Waorld s Strongest Magnet FREE Aston-
ishing Dedmils. ADLAB. P.O. Box T6400, 51. Patersburg. FL
T

FORMULAS, PLANS, ETC.

SECURITY Minded. Eslablished 1966 Full Service and
Maore. Harbor, Box 2B8M. Harborsprings. M 48740

TRUSTWORTHY lorwarding. Stemped rernails £1.00.
Diamond-H, Box 1204, Caddo, Texas 76029

CASH GRANTS FOR SMALL BUSINESS. To siarl of
expand your business. Free Details. Ralph McGilL 322 N,
10th Ave. E., Duluth, MN 55805

BUSINESS FIMAMNCING. Free oetalkls. H. Smith, 2418
Bennangion Sireet, Houston, Texas 77083

$100,000 Lire Cradit Withoul Investigation! Private Swiss
Bank Accounl! (Mher Financial Benefilz! Free Valuable
RAeport! NAAC-PME. Box 5399, Tormance, CA S0503

LOANS by maill nstant reply! Rush stamped addressed
armveiope: Markgodd, Box 2030, Richardson, Tr 75080

VISAR Masiercard® Simple Etfectwa Guaranieed Pro-
gram. 1-800-826-8902 (California) 1-A00-B43-8040

FREE MOMEY! 5300000000 Greaway. Grants, Newer
repay. Details $1.00. Jakla, Box 3066-PMAT. Semancle, FL
33542

BORROW $40,000 “overnight.” Ary purpose. Keep indeti-
mately! Free FAepon! Success Research, Box 19730-AV,
Indianapalis. M 48218,
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FREE Remadlers Lisi. Agents Neaded. PS5, Box 29658, San
Antonen, Texas TRZZE

ENGINEERING Conversion Factors $6.00. Aocky Harns,
315 Sprimg, Hayavilbe, Kansas GT06ED

BEST MOMEYMAKING Fosmulas Free hils Fessarch-PR
Box 201332, Davea, FL 33329

MONEYMAKING CHEMICAL PRODUCT FORMULAS!
CATALOG LESTING THOUSANDS OMLY 55.00 (REFUND-
ABLEY): OWA3J, Box 193, Brooklsid, W1 53008-07183

UNLIETED ADDRESS Discreat and confidential. Femail
31.00 Singla. Mall Forwarding Secece, B050 5. Main,
Housdon, Texas TFOZ5

CONFIDENTIAL Masl Hecewing Forwarding. Mad Orop,
Box G08039PM, Orlando. FL 22860

YOUR PERSONAL OVERSEAS ADDRESS, Manhaitan
Suite B02. 36 Soi Langsuan, Banghok 10500 Thailand

FREE Detalls! Poslal Shoppe, 383 Eact 800 Souwth, Sall
Lake City, T B4111

CONFIDENTIAL Mnlisbed Ramail Address. SASE Delails
MM, Box 1184, Farmandging Beach, Flonoa 32004

FLORIDA RemallsForsarding. Details $2.00. Huedson,
Box 11184, Jacksorville, Florida 32234

REAL sun laser gun send $15.00 lor plans 1o Mil. 2911
16eh S0 Apt 200, San Francisco, CA 24103

TELEPHONE & SERVICE

TELEPHOMES Sales-Senace {Amencan Made) Wribe:
Telechones, Box B8, Simpson. PA 18407

SPECIAL SERVICES

IMFORMATION On  anything. Ferguson  PResaarch
Specialists, 60-15 Wooasios, Woodsioe, Mew York 19377,

MICRODOT |dantreation cuslom made for you. Protect
anything. Almost invisible. Winite for info. Dot ng., P.O. Box
ETIE. Lake Charles, L& TOG06

SECRET MAILBOX. Free delalls: Privale Postman, Box
BTZ10P, San Dwgo, CA B2136

SECURITY, Contidendialky Datails. Congumer
Warahouse. 5333 Pacilic #508. Stockion, CA 85207

HERBS - Yohimbine, Pau 0'Arco, and Others. Catalog
£9.00 (redundabée). bude Herbs, Box S83PM, Hunbinglon
Station, Mew York 11746




224 West 5Tth Street, New York, N.Y. 10019 Order
Classified Advertising Dept. (212) 262-4825 Form

DEADLINE FOR ADS: Copy and Payment must be in by the 5ih day of the 2nd preceding month for the issue in
which the ad i lo appear. See Head of Classified Section, Only $70.00 for 10 word minimum
HOW TO COUNT WORDS: Narme and address must be included in counting the number of Words in your ad. Each initial
or number used counts as 1 word: J.J. Smith, 224 Wesl 57th Street, New York, New York 10019: § WORDS. §7.00 each additional word
Zp codes are not countedd, Phone #: 2 Words, Symbols used as keys ane charged lor. Cay of Stale count as 1 word each: BOLD FACE CAPS add
Mow Bronswick, Mew Jersey: 2 words. Abbweviations such as C.OD., F.OB, APM, USA, PO. 5x7, $1 per word
16mm are courted as 1 word. (P.O. Box 392 counted as 3 words) Websters inernational Unabridged Dictionary
wil be used as our suthority for speling. compound words, Hyphenabions, abbreviations, elc. Plaase make checks {First Word: Mo Charge For Bold Faca)
payabla io POPULAR MECHAMICS.
Remittance of § 5 enclosed 0 cover nserion(sh n the Eaue(s). Classification

| I | | ] 1
Mo Charge for CAPS | 2 BE] |4 | B Ts |7

| l | | | 1
B [ 9 | 10-570.00 | 157700 | 1258400 [ t3-381.00 | 1458800

| | l | | l
155105.00 1 16811200 | 17-sie00 | 1e-5126.00 | 195133.00 | 20512000 | 21514700

| | | | | i
22515400 | 238161.00 | 2a-$168.00 | 2-5175.00 | 2e-3182.00 | 27-s1ea.00 | 28-5196.00

! | I | l
29-5203.00 | 30-5210.00 | nsn70m0 | 2sxd.00 | 33823100 | 34-5238.00 | 35524500

| | | | |
36-5252.00 | a7-s250.00 | 26800 | 5273000 | a0-5280.00 | ar-sz87.00 | 42520400

2 E ] | | | ]
43-5301.00 | #4-5308.00 | 45-5315.00 | #6-5322.00 | AT-§338.00 | 48-8$336.00 | 4534300

| | l | | ]
50-5350.00 | 51-%357.00 | 52-%364.00 | 5437100 | 54-5378.00 | E5-5385.00 | S&-s3u200
YOUR NAME i e PHOMNE:

(PLEASE PRINT)

FIRM (MAME IN AD)
YOUR ADDRESS
CITY STATE 2P
DATE: YOUR SIGNATURE

(PLEASE PRINT OR TYPE COPY » FOR ADDITIONAL WORDS ATTACH SEPARATE SHEET)

HEALTH, VITAMINS

RECIPES, COOKING, ETC.

HOW | BEAT HEART ATTACK
FREE powerful secrals Unclogged my arteries Prool of
healing—Heart attack. blocked artersss, chest & asm pasn,
othar, Wele: Heari=15, Austin, TX 78764,

PSORIASIS Sutlarers: Discouraged ¥ Write for Fres Impar-
tarit Information that rs halping thousands. Pixacol, P.O. Box
28117TPM, Daltas, TX 75228

WORK CLOTHING

OSHKOSH B'Gosh Work Clolhes [Railroadiana) Free
Catatog. Depol. Dept. AA, Sullivan, iL 51951

WEARING APPAREL

EMBROIDERED caps any name ioam fits all Rad, nawy,
while, green. script or block Metiers $3 95 state color and
letier. Monograsn Embroadering, PO, Box 8521, Coral
Spring, FL 33065

DRINKING WATER PURIFIERS

SOLAR SPRING - Exciling Mew Produc! Provides Litedirme
Suppéy af Crystal Claar, Distilled Waler, Lising only the sun!
FREE BROCHURE! Soltec, B401 MWW, 13th Siresl,
Gainesville, FL 12606

RECIFES FROM ALASKA! 5500 SASE. Ldedine, Box
A9, Juneau, Alaska SSR00

SECRET RECIPES lor famous focds! Big Mat shuce,
Oreos. Twinkies, many mone! Aush $200 and SASE to.
Krystan Duv, P.O. Box 29623, Parma, OH 44129

AUTHENTIC FRENCH VINAIGRETTE SALADE DRESSING
recipe. Dwdaght your family and friends. Send 52,00 1o: Chez
Frangame, P.O. Bax 237, Shokan, New Yaork 12481

SATURDAY CHICKEN! Whole mend in a pan. Dedicious!
LSASE and 32 1o-J. Jay Recipes, PO Box 2123, Danbaury, CT
06813

LOVE PASTAT HERE'S SHEER DELMGHT FDR $3.96. 20

DELICHOUS PASTA RECIPES"” P.O. BOX 343,
MIDDLETOWMN, PA 17057
SCRIFTURE cake, Plus nine mor, 5300 “Good

Cooking”, Box 243, Chaumend, New York 13622

CHEF Dwen's Cook Book With Friends $6.95 51,00 PAH.
Lawier, T6 Weshey Ava Allanlic Hsghlands, M.J. 07716

SUPERB Chili Recipe. Send 52.00. Box 643, Riverside,
LA B2500

FOOLPROOF Fried Fish Recipe SASE 52 00 to: Recapes,
2218 Hawthorne 51, Sarasola, FL 33573

FANTASTIC FLOUR TORTILLAS. Easy 1o folow mecips.
$3.00. Swariile Products, P. O. Box 17433, E1 Paso, Texas
T 70480

GREENHOUSES - Redwondfibargiass kits Free Bro-
chure, Gathic Arch Gresnhouses, P.0. Box 1554-PM,
Mobde, AL 3683, Toll Free 1-800-255-0284 atter 1ona 1058

FLOWERS, PLANTS & NURSERY
SUPPLIES

WATER only "4 AS OFTEM Using Breakihrough Produtt in
“Housaplant First Asd Kit”. Has also YEARS SUPPLY
Newesd Formula Concentrides Cleverly Packaged GIFT.
Bargain! $12.95 ppd, 5&A Associates, Dept PM, 10426-B
Scoville Awa., Sunland, CA 51040

TREAT yoursel! o Scandinavian Cookery, Dozen debs.
chous ried (rue recipes 33.00. Sofie Skotedal, Box 1415,
Harmstwrg. Penna. 17105-1415M

101 HAMBURGER RECIPES 585, Hamburger, Box
2EETT, Lawrence, indiana $622%

EASY Mouthwatering Lasagna, $2.00. Kasey's Kilchen,
I09PME Larmon, Dubuguie, by 52001

TWENTY AUTHENTIC MEXICAM recipes. FREE Gt
F4.00. TLH, 38 Woodstone Sq.. Austen TX 78703

Bl FAVORITE IRISH RECIPES 55 Chingala Marksting.
P.O. Box 536, Mignapore, Calgary, Canada TOL 150

CHOMCE DELIGHTS FROM GRANDMA GANGL Fatulous
chocolale cakes, cookies. dessarts. Send $1.00. P.O. Box
522, E| Cajon, CA S2020-622

PERCH Skelaton Meat Baby Food, Don't Scale Secret
§8 00 Aedundable. PO, Box 14803, Hex. Texas T6E48

WINEMAKING, BEERMANING, ETC.

WINEMAKING—BEERMAKING—GASOHOL. Fres Supply
Catalog. Yeast Egquipmeni Continental, Box 188PM,
Cosselberry, FL 32707

MAKE QUALITY BEER, wine. Frea catalog. Root & Vine,
Box 3051PM, Weslporl. MA 02780,

WINEMAKERS—BEERMANERS: FREE HLUSTRATED
CATALOG OF SUPPLIES. SEMPLEX, BOX 114TBR
MINNEAPOLIS, MINNESOTA 55411

WINEMAKERS—BEERMAKERS -
Sarvice Large Selaction:
Indapendence, Missouri 84053

Free Catalog - F
Kraus, Box TESO-L,

WINEBEER MAKING Calniop: B&J Enterprises.
South 18th, Springfeald, @inois 62700

SECRET IMSTILLING METHOD! Simple! Guaranteed! §5
Systee, Box 1944, Eigin, Ontario KOG 1E0

FREE CATALOGH Your Complete Guide To Home Brew-
ing — Wing And Beer — Supphes, Recipes, nsinuciions
Horme Brew Intemalional, Box 4547-PMA, Fort Lauderdale,
FL 33338

1845

FREE Bearmaker's, Wirmmaker's SAVINGS Catalog!
Winemaker's Markat, Box 2980, Sumnes, lowa 50674

MEW 9 & 11 Chnelet Cook Bookint! 20 Easy Recipes. Send
#4.50, G. & A. Enterprices, P.0. Box 496, Shandon, CA 93461

AUSTRALIAN COOKING. 25 unique recipes 54 Auscan,
P.0. Box 1180, Blaine, WA BE230

BEERMAKING - WINEMAKING Caialcg Lowest Prices
BEERGEAR, Box 25083N, Langing, Michigmn 48509
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75 YEARS AGO: August 1912

A Gathering
Of Greats
Demonstrating a talent  for
producing special issues, PM
pollisd the world's leading sei-
entists o determune The
seven Wonders of Ue Mod
erm World, This amhihious
undertaking resulted in tght-
Iy focused treatments on the
telephone, the wireless, the
X-ray, the arplane, radum,
antiseplics anttixms e
spectrum analysis, According
te PM's founder H.H. Wind
sor, the ommnal =even Won
cliers {hie
Gireeks, were hadly in need
of revismg,

|||||i'|||'\-\.||| |:|1.

| Focus on sclence.

Powering America
A mighty transformer the
stze of two upended boxcars
adorned PM's cover. The @&
ant device was used to help
produce L3200 volts  of
l'|1l‘.||1'||j. for Los ."L]Im'!t':x
Atter travelmg more than 270
miles from the 15-penerator
hvdroelectr prigect @l Rowl
der Dam, the woltage was
'\-'r'il||r'|| fiwn from 270 (i)
villts at seven identical trans
formers outside LA

Char story saluted the dam
ds 4 |II|h||-: wiirks --.|_||;'| r.nI--.
creating  the  1T01-mile-long
Lake Mead and producing
1, 250, 000,000 Kilos a yvear

Early X-Wing

The concept calls for super
somc fght by an arcraft that
can take off and land vertwal
ly. Sounds like the X-Wing
prototype that NASA is flight
testing now, Similar to the
contemporary  X-Wing, the
I'M cover subject would lock
its delta-shaped rotor m md-
flight, transforming it into a
supersome  Witmg  surfac

The aircraft also  leatured
movable rotor ups that could

1 adust the angle of attack n

| ;,,.-,.-u || hehcopter mode, or conform
iebunptet | e — 1) the wing's shape when the
— viehicle transitioned to fixed-

A supersonic chopper, wing aperation,

TIME MACHINE

Operating Under Pressure

It was thought that air pres-
sure differentials led to col-
lipsed lungs dunng chest op
Erations M'wo  pressure
chambers were bplt—one

RV Forerunner
The teardrop-shaped. 3
wheeled recreational vehicl
had an icebox, 4 studio coweh
for two, and a table.

What's more, it could dou
ble as an 8-passenger “gara-
atitomobile when not
in camping maods

A rear engine kept noise
and odor away from the pas

reahlie

25 YEARS AGO: August 1962

| Space Station

ream

Ihe notiom of hving and work-
I I Space wis begnning to
find momentum  following
successfiul LS. satellite
launches and the contimumg
evilution of Project Mercu
ry. Une concept myvolved fer
ryinge men and matenal to low

Earth arbit with a winged
space  plane, which  wouldd
dock at the station’s center

commend and nuclear power-
plant module,

Living accommoddations for
the crew and communications
bays would be positrmed m
sitle --[lh:'r'l'- at the ends of

side the other, The patient’s
head would remam  undes
positive pressure imside wiile
surgeons opened the chest in
the outer chamber,

senger compartment and 2
steel unibody was touted as |
bt resistant  and
aerodynamucally efficient

CTEEnN

Instrument Landing
System

[sing mstruments to guode
airplanes was m its miancy,
buat already avionics proneers
WOTe exXpenmenting w ith I1L.S

(Instrument  Landing  Sys-
tem). Just like the svstem
used daly throughout the
world, onboard recevers

pnded the pilots o the air-
port runways along electroni
pathwavs created by ground

SIS,

lomg arms. Saentific research |
was the goal, but the possibil
ity of using the space station
A= an orbitme military com-
mand was not  dis-
missed

piist
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BIGGEST. WIDEST.
STRI]NGEST

ND FIRST! Here's the first truck
gver to win the prestigious Industrial
Design Excellence Award (IDEA). It's
Ipaded with power. Loaded with per-
formance. And all at our lowest
shicker-price.

BIGGEST CARGO SPACE. Pack it up! With
the most cargo volume of all leading compact
trucks, it'll take all you can dish out. Double-wall
bed construction means twin layers of steel insu-
[ate the sieek putside from whatever you throw
inside. And there's more between-wheel-well
space than any other pickup in its class. A full 3.4
teet for those wide loads

WIDEST CAB. Size it up. Sit three across with

the mast hip room of all leading standard com-
pact trucks. Nissan's roomiest cab ever was

STRONGEST ENGINE. Tumn it on, it's made
1o perform, A 2.4-liter, fuel-injected engine sees
to that. Twin-spark plugs and a hemi-head help
crank out the most horsepower and torgue of all
the leading standard compact trucks. The 5
speed is standard.

Independent front suspension, steel-belted
radials, and rear leaf springs combine to provide
a smooth, easy ride without sacrificing payload
The rear brake's proportioning valve automati-
cally adjusts to payload for improved braking
under load. The Hardbody 4X2. Works tough

designed arnund you. The enormous windshield  Plays rough. See your Nissan Dealer today.

and side glass gve yoU 2 enp TOUGHNESS AND VALUE

commanding view. And

there's more leg, shoulder,
rewennisies [HE NAIME IS NISSAN
thought possible.




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

Kings. 5 mg “"tar’’ 0.5 mg nicoting—100's’ 6 mg "far"~
(L6 mq nicoting av.par cigarelle, by FTC mathod
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